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Updated DAR Re-submigs‘\ion August 2010
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B.6 Toxicology and metabolism
S

Preliminary remark: é\)@
Q

At the occasion of the re-syﬁfnission of the EU-dossier of Metam under regulation Reg
33/2008, the DAR was reg?lted completely. The text was amended and updated with the
agreed critical endpoints:dnd reference doses agreed upon during the previous Peer-Review
and with the conclusion@q{n the EFSA-report. The changes which were presented in the DAR
Addendum of June 2%(% and of July 2008 were taken over.

For the sake of trarisparency, and in order to obtain a consolidated DAR for subsequent use
during national Qtffhorisation procedures, all amended parts were presented with yellow
overlay in this g¢vised DAR. When the conclusions have been peer reviewed, it is preceded
with the mention: “Already Peer Reviewed, EFSA 2008 or “Calculation revised after Peer-
Review angcgased upon EFSA conclusions, EFSA, 2008”.

$

The 013\19\ new data pertain the evaluation of a newly submitted greenhouse (tunnel) trial in

ordergo assess the exposure of operators, workers, bystanders and residents to MITC, for this
agr@lmral intended use.

bis study was submitted in an attempt to demonstrate a safe use of Metam application by

K& rip irrigation (1% dilution). For the use of undiluted Metam in open field (soil injection), a

" safe use was already demonstrated and agreed upon at the EU-level.
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Already Peer Reviewed, EFSA 2008 Q(b
@
An overview of the batches, used in the various toxicological assays on the a.i. is given below: OQ\
Table B.6.1, Batches used during the toxicity studies with Metam-sodium or Metam-potassium ‘Q)b
Type of test Test substance (source) Referen
Test species Batch number S
Used doses Purity L
Acute oral, rat Metam-sodium (UCB) Bal@ick and Healing, 1991a
B n° not reported \Q
533 g/L 9

Acute dermal, rat

Metam-sodium (UCB)
B n° not reported
533 g/L

SBaldrick and Healing, 1991b

Acute inhalation, rat whole body

Metam-sodium (UCB)
B n° not reported
533 g/L

Jackson and Hardy, 1992

Acute inhalation, rat head and nose

Metam-sodium (BASF, Metam-fluit)

Gelbke and Klimisch, 1986

B n° ZH 130585 ) §
42.2% S
Acute skin irritation, rabbit Metam-sodium (UCB) o\‘u Ligget and McRae, 1991a
B n° not reported @
533 g/L £

Acute eye irritation, rabbit

Metam-sodium (UCB),DG
B n° not reported KQ)
533 g/L Q

Ligget and McRae, 1991b

Skin sensitization- M&K test

Metam-sodium B)
B n° not repo

533gL

Parcell and Danton, 1991

Acute oral, rat

Metam-potassium (UCB)
B n°® V81@72207KF,
54.7%y1w

Sulaiman, 2004

Acute dermal, rat

Metam-potassium (UCB)
B g5 V814/2207KF,
% wiw

Sulaiman, 2002

Acute inhalation, rat head and nose

(\)\K\/’Ietam-potassium (UCB)

Venugopola Rao, 2002

o

525.54 g/L

@ B n° V814/2207KF,
q,Q 54.7% wiw
Acute eye irritation, rabbit b(b\' Metam-potassium (UCB) Prakash, 2002
o B n° V814/2207KF,
- O 54.7% wiw
Skin sensitization- M&K test Metam-potassium (UCB) Merkel, 2002
N batch n° V814/2207KF,
D 54.2% wiw
90-day in drinking wate(;r‘fouse Metam-sodium (BASF) Whiles, 1991
at 0.018, 0.088, 0.35, 0562 mg/mL B n° Y06930/007 and Y06930/008,
A 525.54 g/L
90-day in drinking‘water, rat Metam-sodium (BASF) Allen, 1991
at 0.018, 0.089 @.443 mg/ml B n° Y06930/007 and Y03930/008;

90-day, gava@}f dog
at 1, 5 and 40 mg/kg bw/d
N
«O

Metam-sodium (BASF)
B n° BAS 005 00N; CTL refn° Y06930/008
43.15%

Brammer, 1992

1-yearggavage, dog
at 0.08, 0.1 or 1 mg/kg bw/d
Sl

Metam-sodium (BASF)
B n° BAS 005 00N; CTL n° Y06930/008;
525.54 g/L (43.148% w/w)

Brammer, 1993

Q§2day, inhalation, rat
Gt 6.5, 45, 160 mg/m’

Metam-sodium (Stauffer: Vapam technical)
B n°® EHC 0355-21;

32.7%

Knapp, 1983
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Type of test Test substance (source) References -9
. D

Test species Batch number Q(D

Used doses Purity @

21-day, percutaneous, rabbit Metam-sodium (BASF) Leuschner, 1979 <&

at 31.25, 62.5 or 125 mg/kg bw/d

B n° BAS 00500 N;
510 g/L (42.2%)

S

Salmonella typhimurium strains TA 92,

Metam-sodium (BASF)

>
Engelhardt 1987

TA 98, TA 100, TA 1535, TA 1537 and | B n° BAS 005 00N ; ZH130585; K(D
TA 1538 42.2% (1.0 % impurity 1)
CHO cells Metam-sodium (BASF) Enge@kdt 1987
HGPRT locus Batch n° ZH130585;
42.2% (56.8 % H,0 ; 1.0 % impurity 1) Q
CA in human lymphocytes Metam-sodium (BASF) Gglbke and Engelhardt, 1987
Batch n° ZH130585; &
42.2% (56.8 % H,0 ; 1.0 % impurity 1) o
CA in human lymphocytes Metam-sodium (Zeneca WRC) \\'O Mackay, 1996
B n° WCR 14989-13-01 ; \{D
32.3% -9
In-vitro UDS Metam-sodium (BASF) Q)O-) Cifone, 1987

B n° BAS 005 00N ; ZH130585; <~
42.2% (1.0 % impurity 1)

In-vivo Micronucleus test
Bone marrow cells CD1-mice

N
Metam-sodium (Zeneca WRC)xY
B n° WCR 14989-13-01; o\(b
32.3% @

Barber and Mackay, 1996

Cytogenetic study in-vivo
Bone marrow cells of dand QChinese
hamsters

Metam-sodium (BASF )
B n° ZH130585;
422% (1.0 % lmpur,q'yz’l)

Gelbke and Engelhardt, 1987

104 weeks, drinking water, rat,
at 0.019, 0.056 and 0.19 mg/mL

Metam-sodium (B@S}“)
B n°® BAS 005 00N90-2;
525.54 g/L (43.848% w/w)

Allen, 1991
Rattray, 1994

24 months, drinking water, mouse,
at 0.019, 0.074 or 0.23 mg/mL

Metam-sodiym (BASF)
B n° BAS Q05 00N;
525.54 gi5{43.148% w/w)

Horner, 1994
Pistel, 1994

2 generation, drinking water, rat,
at 0.01, 0.03 or 0.1 mg/mL

Metam=sodium (BASF)
B n°§s 005 00N; CTL n° Y06930/008
526.8/L (43.148% w/w)

Milburn, 1993

Developmental rat, gavage d6-15,
at 0, 10, 40, 120 mg/kg bw/d

aq

am sodium (BASF)
% n° ZH 130585;
r 517.3 g/L (42.2%) (1.0 % impurity 1)

Hellwig and Hildebrand, 1987

Developmental rat, gavage d7-16,

at 0, 5, 20 or 60 mg/kg bw/d bép

<] Metam sodium (BASF)

B n° BAS 005 00N; CTL Y06930/008;
43.15% wiw

Tinston,1993

Developmental rabbit, gavage d8-20,

at 0, 5, 20 or 60 mg/kg bw/d (E'\ B n°® BAS 005 00N; CTL n°® Y06930/008;
N 43.15% wiw
U

Metam sodium (BASF)

Hodge, 1993

0, 10, 30 or 100 mg/kg

Developmental rabbit, W d6-18,
&

Metam sodium (BASF)
B n° 85/232; ZH130585;
42.2% w/w (1.0 % impurity 1)

Hellwig, 1987

Acute neurotoxicity § Metam-sodium (US Task Force) Lamb, 1993
% B n° not reported
O 43.15 %
Subchronic neu@toxicity rat Metam-sodium (BASF) Allen, 1994
COQ B n° not reported
& 525.54 g/L (43.15%)
N
o
N
Q
$
OO
O
-9
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Clarification: 0

Notifier explicitly states that the method of manufacture of these specific (eco)tox batches were not expe to
be different. The method of manufacture of the Metam Task Force source (including Taminco, Amvac,
Buckman, TKI and formerly Zeneca/Stauffer and BASF) did not change significantly for the last 30‘§ars. In
addition, as the tested a.s. was in many cases not of a higher purity (42-44%) than the source&r which
authorisation is sought (maximum 44%), it is plausible that a worst-case condition was tested. Further
explanation about the impurities (especially for the issue of genotoxicity hazard assessment) is .@‘ovided in the
confidential section (Vol. 4, annex C). K

S
For the RMS, neither of the existing impurities of the 5B would pose an undue genotoqg% hazard. Also the

slightly lower concentration of Metam in the former Stauffer source (32% vs. 42%), was dlot considered critical
in the hazard evaluation of the technical a.s. Metam-sodium. \Q

There was little information concerning the level in most tox batches of the 3 significant (>0.1%) impurities,
recovered in the 5B. Q

However, the level of the potential relevant impurity 1 was known in one baj N (ZH130585) tested in various
studies (see yellow highlight in table). In this batch, the level was demonstratedito be 1% (10 g/kg, or 12 g/L). In
the specification of the notifier, impurity 1 was set at 0.3% (2.9 g/kg or 3§bg/L) maximum. This implies that
this impurity was covered for these studies. <&

Further information was transmitted on the level of impurity 1 in a for Qr BASEF batch of 1983, where a 600 g/L
concentrate was reported to contain 0.21% of impurity 1, thus about@18% in 510-525 g/L batches used around
that period. Although the level was marginally slighter than the .@ciﬁcation impurity 1 could be considered
covered toxicologically to a certain extent. xS

In general, RMS considered it plausible that the tox1cologlca;bt¥)atches were representative for impurity 1, and
thus further data requirements are not necessary. Q)

The other impurities 2 and 3a were not considered to beég? a higher toxicity than the a.s. itself (see confidential
information from original DAR). <
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B.6.1 Absorption, distribution, excretion and metabolism (toxicokinetics) (Annex ITA 5.1) Q(z;o

Q
Metam-sodium, which is an N-methyl dithiocarbamate, is stable in its dry, crystalline state, and in cond$htrated
aqueous solution. When in dilute aqueous solution or in contact with moist soil, metam sodi@ rapidly
decomposes to methyl isothiocyanate (MITC) which accounts for its fumigant activity. The sanie is true for

metam potassium. i\@

v

S
- The proposed specifications cannot be compared to the purity and impurity profile of t%g)/lnaterial used in

tox and ecotox studies, since as yet, no information on the latter is provided. \"Q
o
\Q
i
> &

CHj; NH C* ——>»CH3—N=— S
i AN methylisothioc$anate
metam sodium S a y Qy}l
Wise)
* Position of "*C. 9
O\fb
%
Findings: b\{\
407
Oral absorption and excretion of metam: :\‘Z)

Results reported in table B.6.1-1 show that 84-86% \Qradioactivity is excreted within the first 24 h after
ingestion, urine and expired air representing the majdéi~routes of excretion and fecal excretion representing a
minor route. Table B.6.1-2 represents mean radioactiye concentration in plasma as a function of time and shows
that highest plasmatic concentration is obtained @pproximately 1 hour post dosing. Half live of elimination
ranged from 60.8 to 74.1 hours. @

These results suggest that oral absorption isQ%lportant and rapid representing a mean of 84% of the dose.
Although absorption was just as extensive aé}(gr the high dose as after the low dose, when the dose is increased
by, a factor of 10, urinary excretion is sliglthy reduced with a concomitant increase of excretion via expired air.
This could result from saturation of onq\ﬁf the metabolic pathways as suggested by the increased excretion of
methylisothiocyanate (MITC) observegdyafter high oral dose administration.

There is no apparent sex difference.iir the excretion pattern of metam.

When the dose increased from 10@ 100 mg/kg bw, production of CO, was decreased, and formation of MITC
was increased from 0.37% to 24%: Production of CS, or COS was independent of the administered dose.

The results indicate that oral a%}orption within 24 h is rapid and important and metabolism is high (Table B.6.1-
la). &

2

Table B.6.1-1: mean excretion of radioactivity after oral administration of a low or a high oral dose metam in
rats as a function of tifig.

q,Q Cumulative excretion as % of dose
Endpoint/time 10 mg/kg bw 100 mg/kg bw
X M F M F
Urine Q’

8 & 24.19 16.04 17.83 19.17

24 O 46.49 53.34 33.83 38.34

48 & 49.46 56 36.01 41.07

7 Y 50.58 56.88 36.65 41.69

96 > 51.1 57.33 36.9 41.95

120 51.49 57.64 37.08 42.12

444 51.8 57.88 37.22 42.26

AL'168 52.02 58.09 37.34 42.42

I3
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Cumulative excretion as % of dose 9
Endpoint/time 10 mg/kg bw 100 mg/kg bw 2
M F M F o

~‘<\.
Feces N o
24 2.98 0.83 0.96 0.665°
48 4.01 2.42 1.63 1,26
72 4.26 2.64 1.76 44
96 4.34 2.76 1.8 21.48
120 4.39 2.82 1.84 X 151
144 4.43 2.86 1.86 S 1.53
168 4.46 2.89 1.88 o 1.55

<

Expired air: trapl(methyl isothiocyanate)/ trap 2 (CO,)/ trap 3 (CS; or COS,)f)Q
24 0.37/18.44/17.99 | 1.12/17.03/13.55 | 23.91/6.68/20.41 4y 23.39/5/17
Sum of 3 traps 36.8 31.7 51 O 45.39
48 0.40/19.35/18.34 | 1.22/17.91/13.8 | 24.48/7.08/2123 23.96/5.43/17.57
Sum of 3 traps 38.09 32.93 5279 < 46.96
72 0.43/19.59/18.35 1.25/18.14/14 24.54/7.1921.34 24.04/5.54/17.63
Sum of 3 traps 38.37 33.39 5307 47.21
Total absorbed dose (%) P
24 h 83.3 85.04 _84.83 83.73
Tissues 2.01 1.75 o 117 1.32
Cage washings 0.10 0.05 2 0.06 0.04
Total recovery : 96.96 95.95 2) 93.50 92.55
% of dose s;c

*Trap 1 was intended for the trapping of methylisthiocyanate in expired air. Trap 2 was prepared for

absorption of CO, and trap 3 for COS or CS,.

Table B.6.1-2: mean concentration of radioactivi

N
S
YN

O

tyin plasma of rats after a single oral dose of metam-sodium at

10 and 100 mg/kg bw. Q
Time (hours)/dose (7; v pg/ml
10 mglkg bw 100 mg/kg bw

M O F M F
Pre-dose <0.019 @~ <0.019 <0.13 <0.13
0.25 1.080 1.19 10.6 11.2
0.5 1.57 1.68 10.4 8.09
1 157 1.84 11 11.2
2 .19 1.61 11.0 9.87
3 270979 1.33 7.23 9.48
4 ¢ 0.845 1.06 6.29 9.22
6 ,O 0776 0.884 6.04 8.7
24 N 0.334 0.440 2.96 5.42
48 9 0.197 0.283 1.49 2.65
72 O 0.139 0.226 0.93 1.59
96 i 0.102 0.166 0.66 1.18
120 A 0.074 0.126 0.51 0.83
168 L 0.043 0.081 0.28 0.49
240 O 0.022 0.049 0.15 0.26
Mean 5, 60.8 74.1 61.7 64.2

@
Ogl:ﬁ} absorption and excretion of MITC:
e

&'\Q\OADME study with MITC was provided as Metam sodium rapidly decomposes to methyl isothiocyanate (MITC).

Cg'.
N
&
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After oral administration of a low dose of MITC, a mean of 97% of the dose was excreted within 24 h. Affer
high dose exposure excretion was slightly reduced to 88-89% within 24 h. Reduced excretion was related tqg?he
level of expired ' C- CO, which was strongly decreased. Q
Urinary excretion (80-82% of the dose) represented the main route of elimination, followed by explre@r (7.5-

16%). Fecal excretion is a minor pathway (1.5-2.3%). There was no apparent effect of sex on the exc@lon rates
(table B.6.1-3). >

)

Chax Was slightly higher in females after low oral dose than in males and was obtained after 0@%1 after low or
high dose for males and females (table B.6.1-4).

Q
0
These data support a high and rapid oral absorption of MITC reaching more than 90% 0@6 administered dose
within 24 h. S
N
Table B.6.1-3: mean excretion of radioactivity after oral administration of a low 8§1 high oral dose MITC in
rats as a function of time. 0O
Cumulative excretion a\q% of dose
Endpoint/time 4.4 mg/kg bw (\? 33 mg/kg bw
M F 227 M F
Urine N
8 71.43 73.65 .9 58.76 54.62
24 80.68 8245 0 81.69 80.13
48 82.51 84.29-5 84.47 83.46
72 83.46 85.158 85.58 84.5
96 83.85 85:52 86.01 84.92
120 84.11 8981 86.34 85.19
144 84.27 8613 86.77 85.39
168 84.42 o 86.35 87.08 85.58
?\&
Feces RS
24 1.99 N 0.66 1.13 0.93
48 233 o 1.01 1.60 1.47
72 250 o 1.1 1.73 1.65
96 2. 59}@‘ 1.21 1.79 1.71
120 2.65° 1.26 1.84 1.75
144 2,69 1.31 1.91 1.79
168 273 1.36 1.95 1.83
2
Expired air: trap1(methyl isotll-mcyanate)/ trap 2 (CO,)/ trap 3 (CS; or COS)*
24 :90.69/15.24/0.04 1.24/14.09/0.04 0.49/6.78/0.29 1.20/6.53/0.33
Sum of 3 traps 4 15.97 15.37 7.56 8.06
48 0 0.85/15.87/0.06 1.42/14.69/0.06 0.63/7.18/0.37 1.50/7.04/0.43
Sum of 3 traps . © 16.78 16.17 8.18 8.97
72 & 0.95/16.08/0.07 1.5/14.87/0.08 0.72/7.32/0.42 1.66/7.23/0.47
Sum of 3 traps mQ 17.1 16.45 8.46 9.36
Total absorbed dése (%)
24 h S 96.65 97.82 89.25 88.19
Tissues R 2.2 1.86 1.71 2.29
Cage washings 0.15 0.07 0.18 0.15
Total reg&ery : % of dose 106.59 106.16 99.37 99.22

*Trap l%was intended for the trapping of methylisothiocyanate in expired air. Trap 2 was prepared for
absoiglion of CO, and trap 3 for COS or CS,.

{%&ﬁ‘le B.6.1-4: mean concentration of radioactivity in plasma of rats after a single oral dose of MITC at 4.4 and

mg/kg bw.

,Q‘]Pl“lme (hours)/dose | pg/ml

O
S
&

&
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4.4 mg/kg bw 33 mg/kg bw -9
M F M F o
Pre-dose <0.009 <0.009 <0.08 <0.08g,”
0.25 1.33 1.56 8.47 8.958
0.5 1.53 1.60 10.6 1d:4
1 1.14 1.45 9.67 J1.4
2 0.599 0.748 6.65 793
3 0.428 0.478 4.38 A7 726
4 0.313 0.388 3.69 2 50
6 0.233 0.288 2.44 N 3.28
24 0.143 0.185 1.01 K 1.18
48 0.094 0.153 057 9 0.73
72 0.063 0.091 039 & 0.59
96 0.047 0.076 0325 0.38
120 0.039 0.059 0.24° 0.28
168 0.022 0.049 (B 0.18
240 0.012 0.022 2008 0.09
<
Distribution of metam: N

O
Residual tissue radioactivity was measured at sacrifice. The results?eported in table B.6.1-5 show that low
levels of radioactivity remain in all the organs, and that the highest %Q\Jel of radioactivity was in thyroid followed

)
Table B.6.1-5: tissues and organ distribution of metam-sodi,pfm at sacrifice time (168 h).

by the organs involved in metabolism and excretion, such as li@\r, kidney and lungs. These results suggest a
N

high affinity for thyroid.

Endpoint/dose ufequivalents/g tissue

10 mg/kg bw (\O 100 mg/kg bw
M F O M F
Testes/ovaries 0.036 0.349 0.25 2.12
Plasma 0.044 0472 0.23 0.33
Gl tissues 0.060 098 0.30 0.42
Spleen 0.067 .00.125 0.62 0.93
Brain 0.071 S 0.086 0.46 0.61
Fat 0.076 S 0.048 0.32 0.27
Eyes 0077 H 0.084 0.48 0.51
Pancreas 0.077 o 0.116 0.53 0.66
Muscle 0.0827 0.089 0.45 0.54
Marrow 0.09¢ 0.156 0.42 0.71
Carcass 0426 0.172 1.05 1.53
Heart 97168 0.247 0.95 1.23
Whole blood 520.219 0.263 2.04 3.01
Adrenal gland ,O 0.210 0.225 1.58 1.78
Lungs 0323 0.924 1.50 3.46
Kidney T 0.734 1.29 3.49 6.59
Liver .0 0.765 0.245 3.58 1.20
uterus > - 0.118 - 0.59
Thyroid gland® 1.28 3.09 6.24 7.55
Distribu‘t\i'@l of MITC.:

<

Ovefgﬁi at 168 h, residual radioactivity remained in all organs at quite similar levels except for excretory organs
su@}as liver, kidneys and lungs where slightly higher levels of radioactivity remained. As like as metam, MITC
Vt% detected at the highest level of radioactivity in thyroid (table B.6.1-6).

-9

N
/QQ Table B.6.1-6: tissues and organ distribution of MITC at sacrifice time (168 h).

;.
N
&
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Endpoint/dose ug equivalents/g tissue 9
4.4 mg/kg bw 33 mg/kg bw 2
M F M F o
Testes/ovaries 0.01 0.041 0.08 0.50 =
Plasma 0.013 0.028 0.09 0.1
GI tissues 0.036 0.068 0.25 0
Spleen 0.023 0.036 0.20 028
Brain 0.024 0.035 0.21 50.29
Fat 0.012 0.011 0.16 2 0.2
Eyes 0.034 0.027 0.29 X041
Pancreas 0.031 0.040 0.22 N 0.29
Muscle 0.021 0.026 0.15 o 0.20
Marrow 0.024 <0.078 <0.24 & 0.62
Carcass 0.079 0.080 0.55 O 0.86
Heart 0.038 0.059 030 & 0.51
Whole blood 0.062 0.094 0.67 .o 0.91
Adrenal gland 0.058 0.060 0.38 &2 0.81
Lungs 0.037 0.077 041 1.04
Kidney 0.080 0.137 0:76 1.57
Liver 0.119 0.107 .89 0.65
uterus - 0.024 O - 0.20
Thyroid gland 0.248 0.370 .o 1.58 4.07
S
Metabolism of metam: Q&
(4}

Patterns of metabolites in urine were similar at the IQ\,%/ and high dose levels. Enzyme treatment had no
significant effect on the urine metabolites. At low or &igh dose level, total urinary radioactivity was resolved
into five major regions as detected by TLC (table B. EI?—7).

TLC resolved methanol extractable radioactivizg om male and female livers into 4 major components.
Components M1 and M2 had the same chromatographic properties as M1 and M2 found in rat urine while M6
was not detected in rat urine. TLC resolved kidfieys extractable radioactivity into three major components: the
principal was M2. M6 was not detected in theKidney extract.

Metabolites M2, M4 and M5 resulted fro déITC conjugation with GSH.

Major metabolite M5 was N-acetyl-S-( ethylthiocarbamoyl)-L-cysteine, which represented 16-25% of the
dose. The second metabolite, accoufiting for about 5-10% of the administered dose, was not exactly
characterized but there is evidence that it is a similar type of conjugate as the major metabolite.

Metam is extensively converted temethyl isothiocyanate in vivo, which is further conjugated with GSH. The
other significant metabolic pathway is formation of CS, as may be expected for a thiocarbamate. Release of CS,
could be related to the acidic o{g@ditions existent in the stomach of the rat (pH3.8-5) following oral ingestion.

. A .
Fig 6.1 shows the postulaté@ biotransformation of metam.
)

Table B.6.1-7: prop
administration of metam.

n of radioactive components in 0-24 h urine of rats after oral low and high dose

0

Approx Rf of@mponents % of the administered dose
Dose & 10 mg/kg bw 100mg/kg bw
Metabolipé&’ Untreated Enzyme treated Untreated Enzyme treated
Urine 0-24 h M F M F M F M F
0.04 M1 6.6 7 6.3 52 3.2 2.5 2.5 2.3
0.135M2 5.5 4.9 5.2 5 3.3 2.8 2.9 2.7
0.24 M3 32 2.4 4.2 3 1.3 1.1 1.2 1.1
042 M4 8.3 5.1 7.7 8.9 5.9 6.1 5.7 5.5

s .50 M5 16.1 27.2 16 25.1 17.7 23.3 18.8 21.1

I3
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others 69 | 6.7 72 | 62 26 | 24 26 | 2@
\(‘\(DJ
Liver at 0.5h % of the tissue radioactivity ‘@V
0.04 Ml 31.6 23.2 [<
0.13 M2 7.7 14.7 9
0.50 M5 11.9 10.8 D
0.88 M6 2.0 12.1 <
Others 12.7 153 &
&
Kidneys at 0.5 h N
0.04 Ml 13.1 6.4 <
0.13 M2 45 43,02
0.50 M5 7.7 48
0.88 M6 ND |[.AND
Others 162 |p'12.7
&
NS
Metabolism of MITC: Q,o)

Q_

Data reported in table B.6.1-3 suggest that a minor part of MITC is_g&creted unchanged via expired air (0.5-
1.25%), 6.5-16% is excreted as CO,, COS and CS, being minor metabp\lites (0.04-0.5% of the dose).

Patterns of urinary metabolites were similar at the low and high do levels and were similar to those found after
oral doses of metam sodium. Metabolite M5 and M4 were thﬁf ost abundant in male and female rats. The
pattern of metabolites was unchanged by enzyme incubation except for M3, which was slightly increased after
low dose treatment. A much higher formation of M5 was se@in urine of rats after MITC administration when
compared to metam sodium, and is related to conjugation v&@'}fh GSH.

TLC resolved methanol extractable liver radioactivity int® 4 major components. Metabolite M5 accounted for
13.3-18%. Metabolites M1 and M2 had the same chronfatographic properties as M1 and M2 found in urine and
M6 was not detected in rat urine. Kidney extractab]@radioactivity resolved into 3 major components with M1
being the most important. The major urinary comp@d MS5 was not detected in kidneys.

Comment from RMS: According to the open 1®?ature, a principal detoxification step for metam and MITC is
their conversion to the GSH conjugate. MI'P§ reacts readily with GSH without GS transferase, whereas the
metam reaction is catalyzed by GS transf§fase without the requirement of MITC as an intermediate. Each
compound results ultimately in a large a@unt of the mercapturate in urine with methylamine as an additional
product for metham but less so for M@’C. Metabolism of methylamine could give rise to formaldehyde and
according to the authors, "“C residueg<in tissue could derive from extensive degradation to formaldehyde and
formic acid (Lam et al., 1993). Seeb le B.6.1-9.
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AN
Table B.6.1-8: proportion of radioactive components in 0-24 h urine of rats after oral low and high (&se

administration of MITC. Q

@)
Approx Rf of components % of the administered dose T
Dose 4.4 mg/kg bw 33mg/kg bw §
Metabolites in: Untreated Enzyme treated Untreated Enzﬁe treated
Urine 0-24 h M F M F M F > F
0.04 Ml 2.1 2.1 1.9 1.8 1 1.1 A% 1.2
0.13 M2 4.1 4.1 4.6 4.8 4.2 4.1 2102 10.9
0.24 M3 2.6 1.7 4.7 2.9 2 25 L7 21 23
0.42 M4 93 6.7 7.6 6.4 4.8 59 o 57 5.9
0.50 M5 555 | 622 | 569 60.7 66.2 63.80 57.4 56.9
others 7 5.7 52 5.8 3.6 42 3.6 3
Liver at 0.5h % of the tissue radioactiyity
0.04 Ml 325 |31.6
0.13 M2 8.8 . 16.1
0.24 M3 ND | ND
0.50 M5 189 13.3
0.88 M6 22 1.0
Others 7.2 5.0
Kidneys at 0.5 h o
0.04 Ml ~ 67 57.1
0.13 M2 > 6.4 21.2
0.24 M3 2 1.7 2.1
0.50 M5 o ND ND
0.88 M6 N ND ND
Others N 11.9 7.6

Additional information from open literatureg

S
N
i
)

N
- Metabolism in rats and mice of the soil f&ﬁigants metham and methyl isothiocyanate (Lam et al, 1993).
(©)

Findings:

3
&

istration of metam, MITC or methylamine, radioactivity was mainly in
urine. Fecal excretion was low. A 1 part was exhaled as '*CO,. The recovery was insufficient in the mice
treated with Metam and Methylamifie, which was explained by the authors by the possibility that not all expired
radioactivity was trapped. About 85-90% of the dose of the carcass radioactivity was not extractible with
MeOH, suggesting a covalent h%ding to the biological macromolecules of the matrix. Radioactivity was widely
distributed among the tissuesy'with a preference for liver, lung and kidney. At 48h, the average level of tissue
radioactivity was 10-30% Q%@the dose.

Excretion of radioactivity after ip ad

Table B.6.1-9: 14C-Ra¢§factivity 48h after ip administration of Metam, MITC, or Methylamine to male mice.

Compartment a4 Recovery of radioactivity % of administered dose
3 Metam MITC Methylamine

Urine L 58 80.2 35.4
Faeces Q’ 5.9 4.8 1.6
“co, & 4.1 3.8 5.0
Carcass&o\ 7.5 6 21
tissues - 20 10 29
Totalk? 75.5 94.7 63.0

>

%Q)rlnmpal detoxification step for metam and MITC is their conversion to the GSH conjugate. This reaction
-goccurs without GST for MITC, while metam requires the enzyme. This reaction results ultimately in a large
/QQ amount of mercapturate in urine with methylamine as additional product. The vast majority of the unknown

cg'.
S
&
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radioactivity, particularly in mice, consisted of polar metabolites. There was no evidence of oxidative

conversion to isocyanides, as such mercapturate conjugate (CH;NHC (O) S-R) was not found in the urine (data
not shown). Q;Q
The results presented in table B.6.1-10 show that, although rat and mice have several metabolites in ¢9mmon,

metabolism differs quantitatively and qualitatively. There are large amounts of unidentified metaboli@ in mice,

which are polar. >
@
Table B.6.1-10: metabolites in the 0-48 h urine after i.p. administration of 14C—Metam, 14CK ITC, and He-
Methylamine to rats and mice. ,,‘0-’
% of the urinary radioactivity O

Rat Metam (167 mg/kg bw) | MITC(33 mg/kg bw) Methylé?line (1.5 mg/kg bw)

Mercapturate conjugate 34 26 >

Methylamine 5 2 N 13

polar metabolites 26 61 L

unidentified 35 11 X 87

Mouse Metam ( 7 mg/kg bw) MITC(4 mg/kg bw) 2f Methylamine (1.7 mg/kg bw)

Mercapturate conjugate 3 2 D

Methylamine 14 2 & 25

polar metabolites 77 8 £

unidentified 6 115 75

. @o

Materials and methods: b\Q

& Swiss-Webster mice received '“C-Metam (7.0 mg/kg b.w.), *C-MITC (?Z)@'mg/kg b.w.), or “C-Methylamine (1.7 mg/kg b.w.) by i.p.
injection.

Excretion of radioactivity was measured in urine, facces and via expired dir ('*CO,). Residual radioactivity was measured in carcass. Tissue
distribution was investigated. ,;Q

Urine aliquots were retained for the determination of metabolites (e@r direct or after derivatisation with benzoylchloride) by HPLC (UV,
220 nm) coupled with radiodetection.

& Sprague Dawley rats received *C-Metam (167 mg/kg b.w.) or. "%—MITC (33 mg/kg b.w.) either by (a) gavage, by (b) i.p. injection or by
(c) i.p. injection after bile-cannulation. Radiolabel in urine ) and bile (8h) was characterized by *C-NMR. The methylamine and
mercapturate metabolites, obtained in the urine of rats dosed 13C-Metam, were identified with standards.

Metam was dissolved in water (all experiments), MITC in PMSO (mouse experiments) or corn oil (rat experiments). The radiolabel —either
1C (") or 1*C (*) — positions in Metam, MITC, Dazomet Methylamine were as depicted in the following figure:

Q
(©)
S @ (SYS
Hy*C NH_CS Hy*C—§=C=S$ N. N TN,
3*C— _t
x{‘b\(p H3*C/ ~ \*CH3
"“C-Metam HC-MITC "*C-Dazomet "“C-Methylamine
i
o
. >
Overall conclusions: A(D

Oral absorption of m and its main metabolite MITC is rapid and important reaching a mean value of 85%
and 90% of metam or MITC, respectively. Comparing the results from the high and low dose levels, it is clear
that metabolism of\ﬁﬁetam sodium may be saturated at high dose levels resulting in a reduced breakdown of
MITC, which is @n excreted unchanged via exhaled air.
Tissue distribytien is important and suggests that thyroid could be a target organ. Approximately 2.3% of the
dose was stilbdetected at 168 h in tissues. Half-life of elimination from plasma ranged from 60.8 to 74.1 hours.
Metabolisnéﬁ‘s extensive and rapid, suggesting a decomposition of metam into MITC, CO,, and COS. MITC is
further cejugated to GSH and excreted in urine while CO, and COS are excreted via expired air. The other
signiﬁ%é?it pathway for metam is the release of CS,, which could be related to the acidic conditions existent in
the stomach of the rat (pH3.8-5) following oral ingestion.
Fr@ published studies in the open literature, it appears that, although similar metabolites were identified in rats
mice, non identified part of polar metabolites are more important in mice than in rats suggesting that
-Smetabolism of metam and MITC after ip administration, is quantitatively and qualitatively different.

N
cg'.
S
&
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The majority of the material given was excreted within 24-48 h after administration with minor portié{ns

excreted up to 168 h after dosing. *Q(D

o
- The biokinetics and metabolism of '*C-metam sodium in the rat (Hawkins, 1987). <
Q

Guidelines: not fully in agreement with Dir 87/302/EEC Annex V B or OCDE test guideline 417(1984).
Deviation from official protocol: the repeat dose study was realized with dazomet; toxicity was not reported and oral absos@k)n was not
estimated. >

GLP: yes (no attest of competent authority) 0_)&

Material and Methods: 22 COBS (SD) CD rats/sex received by gavage a single dose of '* C-metam sodium ( ch n° 216/5/1; specific
activity 64.5 pCi/mg with radiochemical purity >99%) was diluted with metam sodium non radiolabelled (batch@ CH 686001) to a suitable
specific activity (15520 dpm/pg) for the 10 mg/kg dose and (2227 dpm/pg) for the 100 mg/kg dose. Dos€s” were prepared in aqueous
solution. 10 Animals were housed in metabolism cages and urine was collected in solid CO,-cooled ¢ iners. Feces were collected.
Expired air was collected during 24 h intervals by passing the air through a series of 3 traps containing oxyethanol, 20% w/v aqueous
NaOH and Viles reagent (ethanol: diethylamine: triethanolamine 1000:1:20 solution containing cupric acetate). Blood was taken before
sacrifice at day 7.

10 animals were used for the excretion retention study and 10 animals were used for plasma concentgation of radioactivity.

Urine samples as well as liver and kidney samples were prepared for measurement of radioactive e¢mponents by thin-layer chromatography.
Urine and bile samples were submitted to enzymatic treatment (§ glucuronidase and aryl sulfatase). Liver and kidney samples were
extracted 3 times with methanol.

TLC of urine and tissue samples was carried out on pre-layered plates Kieselgel with de@(')pmg solvent CHCL3/methanol/water/formic
acid (75:25:3:3). Q&

The same experiment was performed using MITC: '*C MITC (specific activity: 16.33 g) which was 95% radiochemical pure and
chemically pure MITC (Aldrich) were given orally to 22 COBS (SD) CD rats/sex. M was dissolved in Na carboxymethyl cellulose in

order to obtain 4.4 and 33 mg/kg bw dose levels. . (.OO
The study is accepted. N
&

Already Peer Reviewed, EFSA 2008 J\@’bb
Table B.6.1.1: Nomenclature of identified or tentatively identigg@@metabolites of Metam in the rat

Code Chemical name ?»Q

Metam-sodium sodium—N-Methyldithiocarba(l@te

MITC methylisothiocyanate . ?,_JQ

COS carbonyl sulphide QO

CS, carbon disulphide JZ»: v

CO, carbon dioxide @\D

M2 S-(N-methylthiQ§§rbamoyl)-L-cysteine

M4 S-(N-methylpb}écarbamoyl)—pyruvic acid

M5 N-acetyl—%@\l -methylthiocarbamoyl)-L-cysteine

§

Fig (1): Postulated metabolgﬁ)athway for "*C-metam sodium and methyl isothiocyanate in the rat.

In short, exhaled metaboﬁ}es were MITC, CS,, COS and CO,, while mercapturate, glutathion, cysteine, and
acetylcysteine conjug%és) of MITC were recovered in the urine.

<
Figure B.6.1.1: Pr@qgsed metabolic pathway of '*C-Metam in the rat
Captions: &
-  GST: Glufa(?hlone S-Transferase
- GGT: @mma glutamyltranspeptidase)
- Das arrows: precedes probable intermediate; CS,, COS and CO, recovered in the expired air

&
&
§
OC)
o
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H3C* NHZ {0
&
/ (Methylamine) Q
S Q
[ 3
H;C-NH-C—S—Na $
>
g
O
&
Q)O)
~Q
X
Q)
. <
H;C—N=C=S (MITC) &
. N
. " Q@
S—=C=S AN
GST . . \9
g Q@
[ N
. H3;*C—NH—C—S CH, &g?tONH CH, COOH
S0 ; SNH COCH, CH, CH COOH
i N
l GGT N NG
| @D (Glutathione conjugate)
0=*c=0 b
2l
H3*C—NH>~C—S CH, ‘CH CONH CH, COOH
Cysteinyl Gly Ze i (Cysteinyl-Glycine conjugate)
O |
S l
i S v
H3*C—NH—C—S CH, C COOH <~ 5% H3*C—NH—C—S CH, CH COOH
0 & i,
(M4: Pyruvic acid derivative) ‘D’O (M2: Cysteine conjugate)
cetyltransferase
&
<
S i
(§} H3*C—NH—C—S CH, CH COOH
G NH—C—CH
< 0
(§ (MS: N-acetylcysteine conjugate)
“
o
&
o

Captions:
GST: Glutathfone S-Transferase;
GGT: ga -Glutamyltranspeptidase;

dashed Q@)ws: precedes probable intermediate; CS2, COS and CO2 recovered in the expired air.
~
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B.6.2 Acute toxicity including irritancy and skin sensitization (Annex IIA 5.2) Qcé”
Q

Batch analysis was provided for batches 32E0410, 32E2806, 32E1906, 32E0208 and 32E1307with a §ffoposed
metam content of 508-514 g/L. $
Metam sodium is synthesized in aqueous solution, and then diluted with water, if necessary. There is no
technical metam sodium as such since the technical material is never isolated. @

Metam potassium is an alternative to metam sodium. As with metam sodium, the gaseous af¥ive metabolite,
MITC (methyl isothiocyanate) is formed upon contact with the soil. In some regions, how&) r the use of the

potassium counter ion is preferred to sodium. 6;0
B.6.2.1.a Acute oral toxicity of metam sodium (Annex IIA 5.2.1) (:3\.(\
- Acute oral toxicity to rats of metam sodium at 640, 800, 1000 or 16Q{f‘Q mg/kg bw (Baldrick and
Healing, 1991a) (study n° 901046D/UCB 366/AC) ;Z;'\
Findings: \\

A preliminary test was carried out by dosing 2 rats/sex at 1000 mg/kg b%Qorfd the acute median lethal dose of
metam sodium was in the region of 1000 mg/kg be for males and greater thran 1000 mg/kg bw for female rats.

Main study: \r§'o
Mortality: L
Dose (mg/kg bw) Death Q Day or hours after dosing
M F QO M F
640 0 0 7
800 1 0 % Day 2
1000 5 5 ;\\,\} 4 day 4,1 after 5h 4 day 2, 1 after 5 h
1600 5 5 \(y 4 after 4 h; 1 after 1 h 3 after 4 h; 2 after 5 h

"/c

Body weight: was not affected in surviving male(%lmals surviving females of the group 800 mg/kg bw had
decreased body weight. b

Clinical observations: all animals had pilg€rection, hunched posture, abnormal gait, lethargy, decreased
respiratory rate, ptosis, pallor of the extrgmities, increased salivation. Clonic convulsions and prostration
affected animals at 1000 and 1600 mg/kg l@%

Necropsy: no macroscopic abnormahtleiﬁere seen.

Conclusions: ‘Z?Q

The acute medium lethal oral dose@%lth 95% confidence limits were estimated to be:

Male and female rats combmedél% mg/kg bw.

Males only: 870 mg/kg bw ;Z;'\

Females only: 924 mg/kg bw>

Metam sodium should be &igssiﬁed as harmful and assigned the symbol Xn, risk phrase R22.

GLP: yes (no attest of comlézflt authority)

Guidelines: in agreement With Dir 92/69/EEC.

Material and Methods: 5 ‘@D rats/sex received metam sodium (510 g/L) at 640, 800, 1000 or 1200 mg/kg by gavage.

Statistical analysis: thé3ata obtained did not permit the fitting of a probit line using the standard method. However, it was possible to fit a
line if a fixed slope wars assumed and a value of 8.333 was used. A test for difference between the sexes was carried out.

The study is acce

2
- 'lggacute oral toxicity of metam fluid in rats (Leuschner, 1977)
£

Findin&\ and conclusion:
At 245 ml, all rats died. At 1.78 ml, 6 males and 8 females died; at 1.47ml, 3 males and 4 females died and at
1, 1 male died.
No signs of toxicity were seen at 0.82 ml. Animals showed sedation (1.000 ml/kg), reduced food intake,
\é@bdominal position, comatose conditions (1.210 ml/kg), ataxia, ptosis, dyspnoea (1.470 ml/kg). Dead occurred

;.
N
&
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o)
in comatose conditions after tonoclonic convulsions within 4-24 hr. Surviving animals recovered within -24
days. No specific pathological findings were reported. Q;o

LD50 male rats = 1550 ml/kg Q;Q
LD50 females = 1580 ml/kg $

$
GLP: no >

Guidelines: not fully in agreement with Dir 92/69/EEC. 2

Deviation from official protocol: no raw data were provided, no detailed reports of experimental results. The puritg~of metam is not
reported. &

Material and Methods: 10 Sprague-Dawley rats/sex received by gavage metam-fluid (??) dispers@ in 1% aqueous
methylhydroxyethylcellulose at 0.825, 1.000, 1.210 ml, 1.47, 1.78, 2.15 ml/kg by gavage. QQ

Statistical analysis: LD50 was calculated according to Litchfield and Wicoxon. é\.
The study is accepted as additional information. Q

X

9

&
Form the open literature: Q
P
- In vivo and in vitro hepatotoxicity and GSH interactions of N-rr%@yldithiocarbamate in the rat

(Thompson et al, 2002) 0\)

%)
Findings: after a single oral dose of metam at 2 mmol/kg, blood ALT AST were increased while yGT and
bilirubin were not altered. Infiltration of mononuclear inflammatory c&@s into the region surrounding the central
hepatic vein occurred in all 3 rats. &
In an in vitro experiment using liver hepatocytes incubated w@ 2 mM metam for 3 hr, a concentration
dependent decrease in intracellular GSH and an increase in extragellular GSH were reported. Intracellular GSSG
was not altered. The authors explain this effect by a conjugati;?of MITC with GSH and a subsequent transport

out of the cell. Q
L
Dose/effect A 2 mmol/kg
ALT < 1785%
AST X 11973%
Liver histopathology: ~QO
Mononuclear cell infiltration N 3/3
Necrosis N 3/3
Q

Conclusion: metam is a liver toxicant in ra@s.” Metam is metabolized into MITC, which is further conjugated with
GSH and subsequently transported outs‘i§b the liver cell.
Q

Material and methods: 3 male Sprague Dawlgy-rats were fasted for 18 h prior to being administered a single oral dose of metam (synthesized
in the laboratory, high purity) at 2 mmol/kg«358 mg/kg bw) in water. Rats were sacrificed 24 hr later, and blood and liver were taken. Liver
was prepared for hepatocyte isolation angrculture. An additional experiment was performed with 0.5 (= 89 mg/kg), 1.0 (179 mg/kg), and 1.5
mmol/kg (268.5 mg/kg) metam where@od was taken from rats.

o

>
B.6.2.2a Acute percutane%us toxicity of metam sodium (Annex IIA 5.2.2)

- Acute dernéf/toxicity to rats of metam sodium at 2 g/kg bw (Baldrick and Healing, 1991b)
. N
Findings: <O
One female rat&lied on day 2 following a single dermal dose of metam sodium of 2 g/kg body weight. A
bodyweight doss was recorded for the above decedent and autopsy revealed slight congestion in the
subcutaneqds region which was green in color. All rats were hypothermic on day 2. A slightly low body weight
gain was«ecorded for 1 male rat.
Termi autopsy revealed scabs of the subcutaneous region for one male and 3 females, and localized
ulceration of the same region in a single male and female.
Sit@of application of metam sodium showed well defined to moderate erythema in all males and a majority of
iving females on day 2 only. Slight to moderate edema was present in all surviving rats between days 2 and
g. These dermal reactions were accompanied by staining of the dose site (green yellow) and /or localized hard
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white areas of skin in all surviving rats from day 2 of the study. Reactions progressed to scab formation if2

. . . ) . 2)
males and 4 males, which persisted until day 15 in a single male and female. *Q(D

Q

Conclusions: <
Acute dermal LD50 > 2000 mg/kg bw $

S
GLP: yes (no attest of competent authority) "g)
Guidelines: not fully in agreement with Dir 92/69/EEC or 84/449 or OECD 402 (1987-81): the test is a limit test at Q@O mg/kg bw and
mortality affected 1/5 females. N
Material and Methods: metam sodium (510 g/I) was administered to 5 CD rats/sex at a dose of 2 g/kg bw. The tesg,substance was applied
onto the clipped skin and covered with gauze and impermeable dressing for 24 h after which the skin was washeq\ff;)warm water.

The study is accepted. (o)

\Q

- The acute dermal toxicity of metam fluid in rats (Leuschner, 1977) \§’3

Findings and conclusion: according to the author of the study, there were;@? distinct systemic signs of
intolerance reactions. Locally, there were erythema (Draize 1), edema (Draize@, and exsiccation of the cutis
with subsequent necrosis of epidermis, shedding of necrotic layers, and ren.e@%d epithelialisation within 15-20
days. At autopsy, only local reactions were seen. Q)O\)

Q_
GLP: no Qo
Guidelines: not in agreement with Dir 92/69/EEC, 84/449, or OECD 402 (1987-81). \O
Deviation from official protocol: no raw data were provided, no detailed repons@ experimental results. The purity of metam is not
reported. Scores of erythema and edema are not clearly reported.
Material and Methods: metam fluid (??) was applied once for 24 h on the saved ddrg'ﬁl skin of 10 Sprague-Dawley rats/sex at a dose of 1.59,
2.0 or 2.52 ml/kg bw. The test substance was covered with gauze and impermeable dressing for 24 h after which the skin was washed in
warm water.
The study is not accepted. 'KQ)(D

(%]
B.6.2.3a Acute inhalation toxicity of metam sodium (A\ﬂlex 1IA 5.2.3)
o

Q
- Acute inhalation toxicity in rats of metam@odium — 4 hours exposure, whole body at 3.03, 1.23,
2.43 and 3.15 mg/L (Jackson and Har(}pﬁ992)
)

Findings: Qb

Mortality: affected 2/5 males at 2.43 mg/L an@4/5 males and 4/5 females at 3.15 mg/L.

Clinical signs: during exposure, signs consé%’ent with exposure to an irritant and toxic aerosol including, partial
closing of the eyes, wetness around the q@s, mouth and snout, reddening of the ears, feet and tail, exaggerated
respiratory movements and the adoptioréf)f a hunched or prone posture. During the observation period, the main
signs seen were persistent signs indieative of a long-term effect on the respiratory tract. The signs had
disappeared by day 6 at 1.23 mg/lgbut at higher levels were present throughout the observation period. Also
seen was formation of scabs on tQ@ scrotal sac and ears, indicative of irritation of the skin.

Body weight was reduced for u@o 3 days following exposure.

Food consumption was red\@ed for up to 9 days following exposure. Water consumption was reduced
immediately following exp@}ure, but in females, there was evidence of increased water consumption later.
Organ weight: lung wei M%ody weight for rats dying was higher than control values.

Lungs were congeste stomach was gas filled.

Microscopy: exceptofor the low dose level, rats showed histopathological lung changes progressing to
bronchiolar epithel@’ necrosis with inflammatory exudates. Some rats treated with 3.15, 3.03 and 2.43 mg/L and
all rats treated ;QQh 1.23 mg/L surviving to termination showed increased incidence of prominent alveolar
macrophages ebsﬁompared to control.

Conclusio

LCsoconfbithed= 2.54 mg/L (2686 mg/kg bw)

Males%Z{ZﬁO mg/L

Females: 2.95 mg/L

Mé@n sodium should be classified as harmful by inhalation and assigned the symbol Xn and risk phrase R20.

. LP: yes (no attest of competent authority)
&Q uidelines: not fully in agreement with Dir 92/69/EEC, 84/449, or OCDE 403 (1981).
Deviation from official protocol: absence of raw data for clinical signs.

;.
N
&
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Material and Methods: 5 Sprague-Dawley rats/sex/dose were exposed whole body by inhalation to a test atmosphere containing a ligesd
droplet aerosol generated from metam sodium (510 g/L) at 1.23, 2.43, 3.03 or 3.15 mg/L for a 4-hour period. A control group was e)sg@ed

to air only. Ne)
group Concentration in air (mg/L) MMAD % Respirable (<6um) %)
2 3.03 3.1£2.1 76 <
3 1.23 3.0+2.04 84 S
4 2.43 3.242.05 80 by
5 3.15 3.242.27 76 9
The study is accepted. (§
S
S

- Acute inhalation toxicity LCsy 4 hours (rat) liquid aerosol study, head and ng? of metam
sodium at 6.8 mg/L (Gelbke and Klimisch, 1986)

\
N4
Findings: &
Mortality was not seen. <

Clinical signs during exposure animals attempt to escape. Reddish discharge frg Othe nose and discharge from
eyes were noted. After inhalation, hair in the genital area was covered with reddish crusts as well as part of the
nose covered with reddish crusts. Stepping gait was slightly high and respiratign was slightly sound.

Body weight gain of male rats was retarded in the first week of observatiga period but recovered in the second
week. Body weight gain of females remained slightly retarded over @e total observation period. No organ
abnormalities were detected.

\
o\r’o‘
Conclusions: -9
LC50male and female rat > 6.8 mg/L (21836 mg/kg bw). Metaggodlum should not be classified by inhalation.
o
GLP: yes (no attest of competent authority) .@)

Guidelines: in agreement with Dir 92/69/EEC, 84/449, or OCDE 403 (1981).

Deviation from official protocol: absence of raw data for clinical signs

Material and methods: 10 Wistar rats/sex were exposed to metam sodiiim (batch n® ZH 130 585, 42.2% aqueous solution) by head-nose to
an aerosol air mixture for 4 hours to 6.8 mg/L (MMAD 50% =2.6 6 90.1% was respirable).

The study is accepted. 0

@)
2
- The acute toxicity of metam fluid w@n administered to rats by inhalation (Leuschner, 1977)

Findings and conclusion: there were n ﬁgns of intolerance reactions and autopsy did not show specific
pathological findings. Reduced food 1nta£ as observed at top dose. LC50 > 25.6 ppm

GLP: no
Guidelines: not in agreement with Dir 92/69/ 84/449, or OCDE 403 (1981).
Deviation from official protocol: descrlptls \fthe test and of experimental results limited to a summary. Exposure time of 8 hours.

Material and methods: 10 Sprague-Dawleyats/sex were exposed to metam fluid (batch n°?) by head-nose to an aerosol for 8 hours to 16.2,
20.8 or 25.6 ppm. o)
The study is not accepted. X

\}‘Z?

q

B.6.2.4a Skin irritation ‘i}th metam sodium (Annex IIA 5.2.4)

- Skin 1rrltaté€{ to rabbits with metam sodium (Liggett and McRae, 1991a)

Findings: é\

<Score erythemé> 30min+ 48h+72h=3.2
<Score eden%930 min+48h+72h=1.1

Severe r@ions consisting of necrotic lesions accompanied by very slight-to-slight edema were present on day
2. In t\éb animals, the severity of response (necrosis with fissuring and associated hemorrhage) necessitated
killi e animals on day 8. In 2 animals, the reactions had ameliorated slightly by day 10 but an inflammatory
reagtton accompanied by desquamation of stratum corneum was still present on day 14. Well-defined erythema

mpanied by slight to moderate edema was observed in 2 of the remaining animals on day 1. These reactions

-3 owly resolved and by day 10, the treatment sites were normal.

N
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Conclusions: -9
Metam sodium is corrosive to the skin. The symbol C and the risk phrase R34 should be assigned. Q(éo
GLP: yes (no attest of competent authority) ¢\&
Guidelines: not fully in agreement with Dir 92/69/EEC or 84/449/EEC or OECD 404(1992-81) Q
Deviation from official protocol: observations limited to the scores; untreated skin was not examined. (@)

Material and Methods: intact skin of 3 New Zealand White rabbits/sex was exposed to metam sodium (510 g/L) at 0.5 ml skin was semi
occluded for 4 h period after which skin was washed with water. The first observation was made 30 minutes after removal*ef dressing.

The study is accepted. {D
&)
Q
- Skin irritation to rabbits with metam sodium (BASF, 1988) 6;0
Findings: (}Q
<Score erythema> 24h+ 48h+ 72 h=3 {@7
<Score edema>24h+48 h+72h=2.2 o
Conclusions: \O

Metam sodium is corrosive to the skin. The symbol C and the risk phrase R34 @uld be assigned.

\
GLP: no ®O)
Guidelines: in agreement with Dir 92/69/EEC or 84/449/EEC or OECD 404(1992-81) Q-
Deviation from official protocol: observations limited to the scores; untreated skin was notexamined.
Material and Methods: intact skin of three White Vienna rabbits (1male and 2 femal as exposed to metam sodium (test n° 82/3; 560
g/L) at 0.5 ml and skin was occluded for 4 h period after which skin was washed mtlk@trol/water
The study is accepted. . (0

N

&
Lo : S
B.6.2.5a Eye Irritation with metam sodium (Annex ITA 5.&;5)

(%]
- Eye irritation to rabbits with metam sodium @ggett and McRae, 1991b)

S
o Q
Findings: RS
N)
()
In unwashed eyes: %Q
<Score cornea >y4445+70n = 0 >
<Score iris>y4+48472n = 0 (§

<Score conjunctivae redness>,445+7on = 0.8 -2
<Score conjunctivae chemosis>,4+48+72n =&
$)

. o
Conclusions: Q
Metam sodium is not irritating to eg%(g

GLP: yes (no attest of competent authgn@

Guidelines: not fully in agreement with-Dir 92/69/EEC or 84/449/EEC or OECD 405 (1987-1981).

Deviation from official protocol: o ations are limited to scores

Material and Methods: 0.1 ml m sodium (510 g/L) was placed into the lower reverted eyelid of one eye of 6 New Zealand White
rabbits. Eyelids were then held tggether for 1 sec.

The study is accepted. ((S)

3
o

B.6.2.6a Skin s;gh'sitization with metam sodium (Annex IIA 5.2.6)

Q
- Iggﬁred contact hypersensitivity in the guinea-pig with metam sodium (Parcell and Denton,

J8%1)
X
Findi Q
Meo sodium produced evidence of delayed contact hypersensitivity in 19 guinea pigs.

O
) 2gf%nclusmns
~N etam sodium is a skin sensitizer. The symbol Xi and risk phrase R43 should be assigned.
&
S
&

s?‘
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Guidelines: not fully in agreement with Dir 96/54/EEC Annex IV C or 92/69-84/449 or OECD 406 (1981-92). -9
Deviation from official protocol: for challenge, two concentrations were tested per animal. Scores after induction are not reported. Q‘;O
GLP: yes (no attest of competent authority)

Material and Methods: 20female guinea pigs Dunkin/Hartley strain/ group were exposed to metam sodium (510 g/L).

Preliminary investigation: induction used a 5% v/v in water; topical application was at 2.5% in distilled water and for challe&@, topical

application used a solution at 1 and 0.5% v/v in water. <
Main study: O
- Induction phase: metam sodium at 5% in water and metam sodium at 5% in a 50:50 mixture of Freund’s co Q: adjuvant and
water. Topical application of 2.5% v/v in water. Q

- Challenge phase: test and control animals were challenged topically 2 weeks after topical induction using &tam sodium at 1%
and 0.5% v/v in water applied at two sites of each animal. The challenge sites were evaluated 24, 48, and12 h after removal of
the patches. Q

The study is accepted. é\.
c}(\
- Dermal sensitization test with Vapam technical, Buehler test (Mutter, 1%3’7)
Findings and conclusion: . §

Vapam technical did not induce adverse effects to the guinea pigs, as me \'\red by weight gain, general
appearance and behavior. Repeated application of 1% Vapam technical pr(@lced erythema, skin flaking and
eschar reactions during the induction phase. Challenge application of Vg@ technical produced sensitization
reactions in guinea pigs induced with this test material. Although the negafive control group did not respond to
Vapam technical at the first challenge, subsequent applications of Vapam and MITC did elicit sensitization
reactions in these guinea pigs. The results support that Vapam is a se&’g}tlzer.

o)
Guidelines: not fully in agreement with Dir 96/54/EEC Annex IV C or 92/69-84/44&%r OECD 406 (1981-92).
Deviation from official protocol: experimental protocol not clearly reported; lim@d number animals used.

GLP: no
Material and Methods: 10 guinea pigs Dunkin/Hartley strain/ group were i@ced over a three-week period and challenged on day 35, 42
and 49. <
- Induction phase: Vapam technical at 1% was used for the 10.jagiction applications of 6 hours for a 3-week period.
- Challenge phase: test and control animals were challenged with Vapam technical at 1% and vehicle. Second challenge with 0.1%
vapam technical as well as vehicle and third challenge, anitals were treated with Vapam technical, isothiocyanate and vehicle.
The study is accepted as additional information. O
N
&
<

B.6.2.1.b Acute oral toxicity with metam pota&@ium (Annex ITA 5.2.1)

- Acute oral toxicity study (acute t class method) with metam potassium aqueous solution at
2000 and 200 mg/kg bw in Wist?)rats (Sulaiman, 2004)
\&

. O
Findings: o
The starting dose was 200 mg/kg b\qy%vhich is considered as the dose where the mortalities are most likely be
produced. The treatment was initi with females and then with males at the dose of 200 mg/kg bw. Lethargy
was observed on day land persisted in 1 male on day 2. There were no pre-terminal deaths and no gross
necropsy changes observed the’@se 0f 2000 mg/kg bw was considered and administered to female rats.
Lethargy was observed in @ group in 1 rat, lethargy and convulsions in another rat and another rat was
lethargic and recumbent. A{P3 females died.
Body weight: of all survivihg rats increased through the observation period.
Necropsy: one female{g;"the group G2 had liver congestion.

<
Conclusions: \(D

LDs, metam po Osium: 1000 mg/kg bw. Metam potassium should be classified as harmful and assigned the
symbol Xn, ri%bphrase R22.
(2
GLP: yes §
Guidelinest 0 agreement with Dir 96/54/EEC Annex IV B1 ter: test on kalium
Deviation¥from official protocol:

(femafes and males) and 2000 mg/kg bw (3 G2 females). The test suspension was made just before dosing and homogeneity was maintained

Materialzand Methods:
3 Wigtar rats/sex after overnight fasting received a single oral dose of metam potassium (batch n® V814/2207KF, 54.7% w/w) at 200 mg
déihg dosing by constant mixing. The study is accepted.

-9
,QQ\B.6.2.2b Acute percutaneous toxicity with metam potassium (Annex ITA 5.2.2)
&
N
S
SV‘
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S
- Acute dermal toxicity study (Acute toxic Class Method) with metam potassium aqueous solutign
in Wistar rats at 2000 mg/kg bw (Sulaiman, 2002) Qcé”

.. Q
Findings: <
There were no pre-terminal deaths. All the rats gained weight through the observation period and thgé were no
toxic signs. >

Erythema was observed in one male and in all female rats on day 3and 4, post application. Er}gg’ma persisted
along with scale formation was seen in all female rats on day 5 and continued in 2 females untif’day 6 followed
by peeling/desquamation of skin on day 7. )

The skin was normal on day 8 onwards. No abnormalities were seen at necropsy. ~Q

5
Conclusions: &
Acute dermal LD 50 > 2000 mg/kg bw. {Q\V

aLp: s S

Guidelines: in agreement with Dir 92/69/EEC the test is a limit test at 2000 mg/kg bw. (‘D\\

Material and Methods: 5 Wistar rats/sex were exposed dermal to 2000 mg/kg bw metamdpotassium aqueous solution (batch n°
V814/2207KF, 54.7% w/w) applied undiluted on the hair clipped skin for 24 h. After exposure’ﬂ?e dressing was removed and skin washed
with water, water + Teepol and again water. Q)Q)

The study is accepted. Q'

&
B.6.2.3b Acute inhalation toxicity with metam potassium (Annex %,Q 5.2.3)
N

- Acute inhalation toxicity study with metam potassium’sﬂlueous solution in Wistar rats at 2.98,
3.21 and 3.90 mg/L (Venugopala Rao, 2002) &

Findings: &

Preliminary studies were conducted using undiluted Q%tam to determine the atomisability and aerosol
generation, selection of atomizer, concentration attainedand pre-terminal deaths. At top dose of 2.85 mg/L,
which is the maximal achievable concentration, two ng(}\es and two female rats died.

Main study: >

The pre-terminal deaths were 40, 70 and 90% i&.%, 3.21 and 3.9 mg/L groups respectively and all deaths
occurred either during exposure period or durin%ﬁ’le next day.

Toxic signs observed were lethargy, tremors,leight salivation and dyspnea in all the groups and ataxia was
observed in one male rat exposed to 3.2&zmg/L. These signs were seen predominantly on day 1soon after
exposure and on day 2 to 5. >

Body weight: at mid and high dose, su@ing rat lost weight at 8" day weighing but gained weight at terminal
weighing and all the dead rats had reduced weight. At low dose, dead rats lost weight.

Necropsy: dead rats had lung conge{%ﬁbn.

Conclusions: S

; N
LCs, combined = 3.04 mg/LS@N mg/kg bw)
LCsomale=3.11 mg/L N
LCso female = 3.03 mg/L g
Metam potassium should be classified as harmful by inhalation and assigned the symbol Xn and risk phrase
R20. o

\’Z}

GLP: yes o
Guidelines: not full)‘@n agreement with Dir 92/69/EEC, 84/449, or OCDE 403 (1981).
Deviation from offiéfal protocol: relative humidity too high and temperature too high for 1 group.
Material and methods: 5 Wistar rats/sex/dose were exposed head and nose to an aerosol of metam potassium (batch n°® V814/2207 KF,

54.4%) at 2.9&Q’.’21 and 3.90 mg/L for 4 hours.

group . (3\ Concentration in air (mg/L) MMAD % Respirable (<6um)
1 > 2.98 1.30+0.88 99
2 KN 321 1.19+£0.78 99
3 N 3.90 1.10+0.64 99
Th dy is accepted.
P
{\\GB.6.2.4b Skin irritation with metam potassium (Annex I1A 5.2.4)
A

;.
N
&
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No d "06\
0 data. .
&
B.6.2.5b Eye Irritation with metam potassium (Annex IIA 5.2.5) Q;Q
\Q
RS
- Acute eye irritation/corrosion study with metam potassium aqueous solution in new Ze@nd
white rabbits (Prakash, 2002) @b
o S|
Findings: C)éb

In unwashed eyes: Q
<Score cornea >y445172n = 0/0/0 o
<Score iriS>24+4g+72h =0/0/0 (,"0\.Q
<Score conjunctivae redness>,4.4g+7on = 0/0/0 N
<Score conjunctivae chemosis>,44g+7on= 0/0/0 <

\\OQ
Conclusions: Q&
Metam potassium is not irritating to eyes. \53\
@q
GLP: yes Q-

Guidelines: in agreement with Dir 92/69/EEC.
Material and Methods: 0.1 ml of undiluted metam potassium (batch n° V814/2207KEQ@t 7% w/w) was applied into the left eye of three
New Zealand white rabbits

NG
The study is accepted. (Oo
\

B.6.2.6b Skin sensitization with metam potassium (Annex l@ 5.2.6)

- Metam potassium. Dermal sensitization study 19;gu1nea pigs (Magnusson-Kligman method)
~Q

(Merkel, 2002) N
Q)
Findings: <

Based on the results of the preliminary test, the co \entration, which produced moderate irritation selected for
intradermal induction, was a 5% w/w solution jfi~distilled water and that which produced faint to moderate
irritation selected for topical induction was a 2§% w/w mixture in distilled water. For challenge, a 1% mixture
in distilled water was used. Due to the presen§ of higher than expected scores following the challenge and first
re-challenge, the dose concentration for the $&cond re-challenge was reduced to 0.5%.

After topical induction, faint to severe ema was noted for all sites one hour after patch removal. After
challenge, moderate erythema was noted’at one site 24 and 48 h after challenge. Eight other animals exhibited
very faint (0.5) erythema at 24 and 48% after challenge. After first re-challenge, faint erythema (1) was noted at
two test sites 24 h after. Very fain&??ythema was noted at nine other sites. Very faint erythema persisted at six
sites through 48 h. After the second re-challenge faint erythema was noted at two test sites 24 h and 48 h after
re-challenge. Very faint erythe,@}? was noted at10 other sites. Very faint erythema persisted at nine sites through

48 h. \\;o
Table B.6.2.6-1b: results Q‘fskin sensitization assay in guinea pigs with metam potassium.
Animal n ° /,C) Hours after patch removal scores
~ challenge 1’ Re challenge 2"! Re challenge
24 h 48 h 24h 48 h 24h 48 h
1 L2 0 0 0.5 0 0 0
2 o 05 0.5 0.5 0 0 0
3 o 0.5 0.5 0.5 0 0.5 0.5
4 N 0 0 0.5 0.5 0 0
5 K 0.5 0.5 0.5 0.5 0.5 1
6 o 0.5 0.5 0.5 0 1 0
7 £ 0.5 0.5 0 0 0 0.5
8.0 0.5 0.5 0 0 0.5 0
9 0 0 0 0 0 0.5
&@’-fo 0.5 0.5 0.5 0.5 0.5 0.5
N1 0 0 0.5 0 0.5 0.5
o
S
Q_
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Animal n ° Hours after patch removal scores -9
challenge 1’ Re challenge 2" Re challenge\,\‘DJ
24h 48 h 24h 48 h 24h 48h
12 2 2 0.5 0.5 0.5 S0
13 0.5 0.5 0 0 1 005
14 0 0 0 0 0.5 s 0
15 0 0 0 0 0 S
16 0 0 0 0 0 & 0
17 0 0 1 0.5 05 @ 0
18 0 0 1 0.5 0.5~ 0.5
19 0 0 0 0 (S 0.5
20 0 0 0 0 20 0
S
Conclusions: . \oQ
Based on these findings, metam potassium is not considered a contact sensitize@'

X
-9

Guidelines: in agreement with Dir 96/54/EEC Annex IV C or 92/69-84/449 or OECD 406 (192%32).
GLP: yes (no attest of competent authority)
Material and Methods: preliminary irritation screen: 12 guinea pigs Hartley albino were used to determine the appropriate concentrations of
metam potassium to be used. Three concentrations were tested: 1%, 3% and 5% in.\&r for the intradermal injection and a 50% v/v
suspension of Freund’s adjuvant in water. For topical application, the test substance fyas applied neat and at 75%, 50% or 25%. Prior to
challenge phase, the fur was removed on the supra capsular area and test substance @s applied at 50%, 25%, 12%, 9%, 6%, 3%, 1% w/w.

Metam potassium (lot n° V814R/2207KF; PSL ref N° 020408-6H, 54.2%). {O

In the main study, 20 animals were used in the test group and 10 in the control gr@p.

Main study: S

Injection site n° Material injected Q)(U'

Induction phase <

Left upper back Right upper back 0(0

1 1 50% v/v complgte Freund’s adjuvant mixture in distilled water

2 2 Test substanceas a 5% w/w solution in distilled water

3 3 5% wiw su@nsion of test substance in complete Freund’s adjuvant (50%in distilled
water) ,9

Topical induction 25% wARa.i. in water

Challenge 1% w/W mixture of test substance in water: results inconclusive

1* re-challenge 1%@7w in water: results inconclusive

2" re-challenge 0.5% wiw

For the control animals, active substance was not usec&’he study was validated using alpha-hexylcinnamaldehyde, technical grade, 85% as

positive control. \éb

The study is accepted. $)

Q‘Z?
B.6.2.1.c Acute oral toxicity with W C (Annex I1A 5.2.1)
e

- Report on the study p@cute oral toxicity of the rat based on OECD and EPA (FIFRA) of MITC
at 68.1, 100, 147, 0r\}%§6 mg/kg bw (Kieczka and Kirsch, 1986)

>
Findings: \
Mortality: was noted a(ﬁh mg/kg bw affecting 3females and 1 males, occurring after day land at 215 mg/kg
bw where all animals ﬁﬁcd, starting after 1 hour exposure.
Clinical observatioé?: unspecific signs of poisoning occurred, like dyspnea, apathy, staggering, paresis,
twitching, piloereetion, exsiccosis, salivation and poor general state.
Necropsy: in d%é“th animals, general congestive hyperemia; some animals were cadaverous and diagnosis was

not possible
OJQ

&

Conclusi@:
LD50 1V§. C = 147mg/kg bw. MITC should be classified as toxic and assigned the symbol T, risk phrase R25.

‘)
GLP:y@s (no attest of competent authority)
Gu§' glines: Not fully in agreement with Dir 92/69/EEC, 84/449, or OCDE 401 (1987-81): this is a test with MITC.
iation from official protocol: Individual data not included in the study, clinical signs reported/group without indication of the number of
. aaffected rats.
&Q\Material and Methods:

Cg'.
N
&
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5
5 Wistar rats/sex/dose received after overnight fasting by gavage a single dose of MITC ( lot n° 6205 MK, 98%)at 68.1, 100, 147 or. %6
mg/kg bw. MITC was emulsified in olive oil after heating to about 40°C. The study is accepted. Q‘;O

Q

B.6.2.2¢ Acute percutaneous toxicity with MITC (Annex IIA 5.2.2) (g)

- Report on the study of the acute dermal toxicity of the rat based on OECD and EPAE@IF RA) of

MITC at 215, 1000, 1470 and 2150 mg/kg bw (Kirsch and Hildebrand, 1987)

» <§
Findings:

Mortality occurred at 1000, 1470 and 2150 mg/kg bw. Toxic signs were dyspnea, apathy,&taggering, tremors
and poor general state. Necropsy findings in animals that died were general congestion,loody ulcerations in

the glandular stomach. As local findings erythema, edema and scaling were observed. , <

>
. N

Conclusions: £
Acute combined dermal LD50 = 1290 mg/kg bw. MITC should be classified as h@lful in contact with skin and
assigned the symbol Xn and risk phrase R21. {D

X

-9
GLP: yes (no attest of competent authority) Q)\
Guidelines: not fully in agreement with Dir 92/69/EEC: the test is performed with MITC. (f’
Deviation from official protocol: individual data were not included in the dossier; clinical sighs are reported per group without indication of
the number of affected rats. .0
Material and Methods: X
5 Wistar rats/sex/dose were exposed to 215, 1000, 1470 and 2150 mg/kg bw MITCtot n°® 6205 MK; 98%) by application to skin under
semi-occlusive dressing for 24 h. after removal of the dressing, the site was rinsed warm water.
The study i ted.
e study is accepte L
&
Q@

B.6.2.3¢c Acute inhalation toxicity with MITC (Annex II@J\S.ZS)
~Q

X
- Methyl isothiocyanate: Acute inhalation t@city in rats, 4 hour exposure at 0.786, 1.64, 0.282,
0.496, 0.628, and 0.540 g/m® (Jackson et\}@ 1981)

)
Findings: a_)Q
QO
Mortality: occurred within 2 days of exposur6§<cept one animal dying the third day.
&
O
@
Q
4
Qb(b
P
\}‘b
Ny
A(b
OQ)
&
3
\O
@
Q
©
N
«Q
'S
‘)
S
O
¥
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N
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%
Table B.6.2.3-1c: mortality in rats after MITC inhalation Q;o
Dose (g/m3) Death Q)\J
M F <
0 0/5 05 o
0.282 0/5 05 O
0.496 1/5 15 &
0.540 3/5 3/587
0.628 5/5 557
0.786 5/5 *35/5
1.64 5/5 RSEE
3

Clinical signs noted during exposure were consistent with marked irritation andSincluded closure of eyes,
lachrymation and peripheral vasodilatation in all exposed rats and excessive sahvgﬁon and adoption of hunched
posture. During the observation period, peripheral vasodilatation and wet jaws @w to excessive salivation were
observed. Surviving animals had swollen abdomens, which persisted throughéut the first day of observation.
Animals had rales during days 3-4 of observations. Opacity of eyes was seegdn all surviving rats at 0.786, 0.628
and 0.570 g/m’. Animals presented poor grooming, staining around head é&-snout and lethargy.

Body weight loss was seen excepting group 0.282 g/m’ and females in group 0.496 g/m’.

Food and water consumption was reduced following exposure but receyered rapidly.

Lung weight/body weight ratio was increased in dead animals. >

Necropsy findings were confined to lungs (congestion) and GI tract{distended with gas) of rats that died.
Microscopy showed lung lesions and liver focal necrosis. S

s

Conclusions: &

LC50 = 0.54 g/m’ for both sexes (= 0.54 mg/L = 145 mg/l@q’bw)

MITC should be classified as toxic by inhalation and as@ned the symbol T and risk phrase R23. RMS proposes
to add an additional classification as Xi, R37 related tefr\ung lesions observed in animals dying after exposure.

S
GLP: yes (no attest of competent authority) NS
Guidelines: not fully in agreement with Dir 92/69/EEC, 84/449, or OCDE 403 (1981).
Deviation from official protocol: temperature is slightly toe¥igh. Incomplete raw data for clinical signs and food consumption.
Material and Methods: 5 CD rats/sex/dose were exposed@vhole body to MITC (98%) at 0.282, 0.496, 0.540, 0.628, 0.786 and 1.64 g/m3 for
4 hours. (]
The study is accepted. (DQ)
&
Q‘Z?
B.6.2.4¢ SKin irritation with MIT(%{Z(Annex ITA 5.2.4)

[

- Report on the study the acute dermal irritation/corrosivity to the intact dorsal skin of the
white rabbit based Q}OECD and EPA (FIFRA) of MITC (Kirsch and Kieczka , 1986)

Findings: A(D

<Score erythema> 30m@$—)48h +72h=4

<Score edema> 30 mifif 48 h+72 h=3.8
<

After application,éevere signs of irritation were observed which persisted up to 72 h. At this time superficial
necrosis were se€n in all animals. As reversibility could not be expected, the study was terminated after 72 h.

Conclusiong:?
MITC is\%§osive to the skin. The symbol C and the risk phrase R34 should be assigned.

GLP yqz)?no attest of competent authority)
es: not fully in agreement with Dir 92/69/EEC or 84/449/EEC or OECD 404(1992-81)
on from official protocol: test on MITC: scores were noted at 24, 48 and 72 h after starting exposure and not at the end of exposure
%ﬁ)d The study is stopped after 72 h anticipating reversibility. Skin was partly scarified according to the summary but this is not
t:

%

ioned in the experimental protocol. Scorlng criteria are not described
Material and Methods: 0.5 ml of MITC (lot n°® 6205 MK, 98%) was applied to the intact and scarified dorsal skin of 3 White Vienna
rabblts/sex under semi-occlusive dressing for 4 h after which the dressing was removed and skin was washed with Lutrol and water.

@
S
s‘%
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o)
The study is accepted. -9
&
B.6.2.5¢ Eye Irritation with MITC (Annex IIA 5.2.5) Q;Q
sQ
RS
No data not required: MITC is corrosive for the skin, therefore no study is required. OQ
>
B.6.2.6¢ Skin sensitization with MITC (Annex IIA 5.2.6) i\@
v
- Report on the M&K test for the sensitizing potential of MITC in guinea pig (Kie@%ka and Kirsch
, 1986) N
o>

Findings: \Q
After intradermal induction, distinct erythema and edema were observed at the in'&ion sites of the control
animals and the test animals, which were applied with Freund’s adjuvant/water. Tes‘éubstances formulations in
olive oil in Freund’s adjuvant/water caused necrotic skin changes and distinct @ema in the test group. The
control animals, which were applied with olive oil, exhibited distinct erythema. ;D\'\
After the percutaneous induction, necrotic skin changes and distinct edema@vere observed in the test group.
Olive oil, which was applied to the control animals, caused incrustation (]é?lially open) in addition to distinct
erythema and edema. The number of animals with skin findings after tHéfirst challenge and after the second
challenge is reported in table B.6.2.6-2. N
After the first challenge, 7/20 test animals exhibited slight erythema, %@0 test animals showed distinct erythema
in addition to slight edema and in 1/20 animals distinct erythema was observed. Control group 1 did not show
any skin changes. @
After the second challenge, 7/20 test animals showed slight er%ﬂ%ma, 2/20 had distinct erythema in addition to
slight edema and in 4/20 test animals distinct erythema was s%bn Control groups 1 and 2 did not show any skin
changes. <
Olive oil, applied as vehicle, did not cause any skin reaetﬁ’ns after the first and the second challenge either in
the control animals or in the test group. >
MITC has a sensitizing effect on the skin of the guine\g)gig.

N
Table B.6.2.6-1c: skin findings in guinea pigs exp(tsoed to MITC in M&K test.

Number of + rigf),onse/number tested animals 48 h after application
1* challenge 2" challenge
0.5% in olive oil OQ’ Olive oil 0.5% in olive oil Olive oil
@ unchanged unchanged
Control group 1 010 o 0/10 0/10 0/10
Control group 2 No applicati@eof 0/10 0/10 0/10
test substafice
Test group 12/260 0/20 13/20 0/20
RS

Conclusions: \}Q’

MITC should be consideredZs a skin sensitizer. The symbol Xi and risk phrase R43 should be assigned.
o

Guidelines: not fully in agré&nt with Dir 96/54/EEC Annex IV C or 92/69-84/449 or OECD 406 (1981-92). Test with MITC

Deviation from official proto€ol: concentrations used for induction are too high and induce tissue necrosis. Pretest results not reported.

GLP: only attest of GLP/@U

Material and Methods:

MITC (batch n°® 62 K; 98%) was tested in 30 Pirbright White Dunkin Hartley female guinea pigs (10 controls, 20 exposed). In a
preliminary test aft@r24 h with percutaneous occlusive applications within 96 h, the minimum irritant concentration was found to be a 2%
emulsion in olive il and the maximum non-irritant concentration a 1% emulsion in olive oil. However, because this concentration of 1%
was very closete’the 2% test substance concentration, which causes distinct irritation effects in % animals in a pretest with two applications,
a0.5% emlsl\ in olive oil was used for challenge. The study is accepted.

The follo&ng concentrations were selected based on the pretests:

Intradgrimal induction 2% in olive oil in Freund’s adjuvant/water (1:1)
Perc; eous induction 2% in olive oil
1* Shallenge 0.5% in olive oil
challenge 0.5% in olive oil
S
&

Cg'.
N
&
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B.6.2.7 Summary of acute toxicity including irritancy and skin sensitization (Annex IIA 5.2) é{oo

0
Metam breaks down to MITC, which is the ultimate toxicant. The gaseous decomposition of metam sodilé% into
MITC under acidic conditions justifies the need for a R31. <
Acute oral exposure to metam or MITC led to pilo-erection, hunched posture, abnormal gait, lethargyo‘ziecreased
respiration rate, ptosis, and pallor of extremities, increased salivation, and clonic convulsions. Metatn and MITC
should be classified as harmful or toxic by ingestion, respectively. {‘\’\
Hypothermia was reported after metam sodium dermal exposure while quite similar signs as the$e reported after
oral exposure were seen after MITC dermal exposure. MITC should be classified as harmful kin exposure.
After whole body inhalation exposure to metam, signs consistent with exposure to an irritéiit and toxic aerosol
were noted. Histopathology of the lungs showed bronchiolar epithelial necrosis with @ammatory exudates.
Classification as harmful by inhalation and R20 is required according to this stud nose and head only
inhalation exposure was realized where reddish discharges from nose and eyes Werc§}eported and animals had
high stepping gait. According to the results of this study, metam should not be classified for inhalation toxicity.
Clinical signs reported after exposure to MITC by inhalation were quite simt@ to those seen after metam.
MITC requires a classification as toxic by inhalation (whole body inhalation stud¥).
Metam and MITC were corrosive in the skin irritation test. No irritation ef&{@ts were seen in the eye irritation
test. Skin sensitization potential was seen for metam sodium and for MIngg)

Table B.6.2.7-1: Summary of acute toxicity of Metam sodium . § ’
Type of test Test substance e@ts References
Test species purity . o_;o
Acute oral, rat Batch n°? Combingd: 896 mg/kg bw | Baldrick and Healing,
510 g/L hagmful Xn, R22 1991a
Acute dermal, rat Batch n°? LDS5 >2000 mg/kg bw Baldrick and Healing,
510 g/L 9 1991b
Acute inhalation, rat whole Batch n°? &ECSO combined= 2.54 Jackson and Hardy,
body 510 g/L EQ mg/L 1992
N Xn, R20
Acute inhalation, rat head and | 42.2%, batch ,@ﬁ LC50 > 6.8 mg/L Gelbke and Klimisch,
nose 1305852 1986
Acute skin irritation, rabbit Batch g7 Corrosive : C, R34 Ligget and McRae,
510¢ 1991a
Acute eye irritation, rabbit BatH n°? Non irritant Ligget and McRae,
510 g/L 1991b
Skin sensitization- M&K test Batch n°? Skin sensitizer, R43 Parcell and Danton,
P 510 gL 1991
O
Table B.6.2.7-2: Summary of Q@?e toxicity of Metam potassium
Type of test \be Test substance Results References
Test species Q& purity
Acute oral, rat 4 batch n° 1000 mg/kg bw Sulaiman, 2004
QS) V814/2207KF, harmful Xn, R22
Q 54.7% wiw
Acute dermal, rat_” V814/2207KF, LD50 > 2000 mg/kg bw | Sulaiman, 2002
2O 54.7% wiw
Acute inhala@l, rat head and | batch n® LC50combined= 3.04 Venugopola Rao, 2002
nose (2) V814/2207KF, mg/L
N 54.7% wiw Xn, R20
S\U
Acut@@l}in irritation, rabbit Batch n®? Corrosive : C, R34 Ligget and McRae,
Metam sodium 510 g/L 1991a
6%te eye irritation, rabbit batch n° Non irritant Prakash, 2002
) e} V814/2207KF,
i 54.7% wiw
,& Skin sensitization- M&K test batch n°® Not sensitizer Merkel, 2002
I3
S
&
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Type of test Test substance Results References -9
. . 9

Test species purity O

V814/2207KF, o

54.2% w/w 5

o
Table B.6.2.7-3: Summary of acute toxicity of MITC o,b

Type of test Test substance Results Referencess
Test species purity S
Acute oral, rat MITC; lotn® Combined: 147 mg/kg Kiecq@and Kirsch,

6205 MK, 98% bw. 198%\

Toxic T, R25 S

Acute dermal, rat Lot n® 6205 MK, 1290 mg/kg bw @’sch and Hildebrand,

98% Xn, R21 <1987
Acute inhalation, rat whole 98% LC50 =0.54 mg/L § Jackson et al, 1981
body T, R23 >

Xi,R37 S

Acute skin irritation, rabbit Lot n® 6205 MK, Corrosive : C, ]&@ Kirsch and Kieczka,

98% & 1986
Acute eye irritation study No study is reguired.
Skin sensitization- M&K test Batch n°, Skin sensi%‘iér; R43 Kieczka and Kirsch,

6205MK; 98% o> 1986

>
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5
B.6.3a Short-term toxicity with metam sodium (Annex IIA 5.3) (_0{0
(]

B.6.3.1a Oral 28-day toxicity (Annex ITA 5.3.1)

The studies reported here are both range-finding studies in order to set dose levels for a subseqtéﬁt 90-day
study.

S
<
- Metam Sodium: pilot drinking water study in mice (Whiles, 1990) &

S

Metam-sodium in aqueous solution produces MITC. Therefore, drinking water administratién of metam-sodium
to laboratory animals may provide data relevant to the toxicological evaluation of MITC i@air.

&
Findings: {QQ

There were no adverse clinical signs related to treatment.

Body weight of older male mice reduced at 0.62 mg/ml during the first four da @)f the study, recovering later
but they still had a slight body weight loss after 8 days. After 0.35 mg/ml, an indtial loss of bodyweight on day 1
was noted and then showed some recovery. Females had an overall loss gﬁop dose. At 0.35 mg/ml and in
control group, there was no growth.

Although all groups showed a body weight loss for the first day, the you%ger mice of both sexes given 0.35 or
0.62 mg/ml gain weight over the six-day period.

Water consumption: there was a dose-related reduction in water con uﬁ‘lptlon of the older and younger mice.
Food consumption: there was no consistent effect in older and you@er mice. There was however, evidence of a
slight reduction in food consumption of younger females at top d e

There were no macroscopic findings suggesting a treatment- rel@ed effect (table B.6.3.1-1a).

Table B.6.3.1-1a: Range-finding study in older and younger;hlice.
O

x, Doses
Endpoints 0 N 0.35 mg/ml 0.62 mg/ml
M F § M F M F
Body weight day 8 (g) o
Older mice 24.6 20.8 24.8 21.0 21.8 20.6
Younger mice - & 18.0 14.2 17.6 13.8
Water consumption (ml/day) : 0:0
Older mice 3.4 D38 2.9 2.4 22 22
Younger mice - - 3.4 2.3 2.8 1.6
Food consumption g/day Q(
Older mice 4.20 4.5 3.6 4.6 5.6 4.6
Younger mice Sy - 4.4 4.2 4.2 2.4
Compound intake . OQ 41 40 62.6 66.2
(mg/kg bw/d) &
N
. R
Conclusions:

It is concluded that m%/ﬁam sodium up to a concentration of 0.62 mg/ml is sustainable as the highest dose for a
mouse study of 90 daé(

GLP: no attest of GLP&H an attest of authenticity was provided.

Guidelines: not fullyin agreement with Dir 96/54/EEC Annex IV D or 92/69-84/449 or OECD 407 (1995-1981).

Deviation from otéial protocol: The duration of the test was of 6 days on young animals and of 8 days on older animals; only two
concentrations wger€ tested; blood analysis, organ weight and histopathology not performed.

Material and Wethods: 15 C57/BL/10JfAP/Alpk mice/sex/dose (70 days of age) received for 6 days, in drinking water at 0, 0.35 or 0.62
mg/ml, me ésodium (525.54 g/L) which was added to an appropriate amount of water and mixed thoroughly and pH was adjusted to 9.0.
An additienal group of 10 C57/BL/10JfAP/Alpk mice/sex/dose, which were younger (31-33 days of age), received 0.35 or 0.62 mg/ml
metam s$@dium in drinking water for 6 days. Younger animals started 2 days after older animals.

The dgSig preparation was prepared fresh, daily.

Theéhldy is accepted.
O
o

- Metam sodium: 21 day drinking water study in rats (Cave, 1991)

Findings:



\.
&
S
S
&
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The initial dose level of 1, 3 or 6mg/ml was reduced, as the rats did not drink water containing too high
concentrations of metam. The rats of the higher dose level of 0.7 mg/ml did not drink the water. Lower &se
levels of 0.1 and 0.3 mg/ml were acceptable and the rats drank this water for 21 days, but water consyg tion
was reduced in a dose dependent fashion. Food consumption was reduced, resulting in reduced bod§~weight
gain. There was no dose related effect on organ weight or organ weight: body weight ratio (table B.6.§I -2a).

Table B.6.3.1-2a: Range-finding study in rats. (‘\’g)
Endpoints/dose 0 0.1mg/ml 0.3mg/ml ,@ 0.7mg/ml
M F M F M F oo/ M F
Body weight day 18 (g) 78.6 35.8 76.6 334 61.8* 23
Day 30 129.8 56.6 121.2 51 111.4* 4624
Water consumption o>
Day 7 32.6 21.6 23.2 14.8 11.0 (& 94 3.9 34
Day 18 29.6 24.8 24 19.6 2240 15 - -
Day 30 34.2 30.4 28.6 21.8 28 13.4 - -
Food consumption (g) 5§1
Week 2 26.7 19.5 27.1 19.9 _33.9 17.2
Week 3 27.7 18.8 28 192 {253 16.8
Week 4 27.9 19.5 28.3 19.8 ¢ 26.1 17.9
Organ weight :bw ratio ;S.U
Brain 0.566 0.811 0.57 0.832 0.621 0.837 0.55 | 0.866
Kidney 0.764 0.765 0.721 0857 0.808 | 0.865* | 0.729 | 0.782
Liver 4.848 4.148 4.603 ~%.398 4.853 4.023 | 4.554 | 4.049
Spleen 0.305 0.278 0278 [770.263 0.301 0.313 | 0.321 | 0.321
Testis 0.853 - 0.908 - 0.928* - 0.905 -
*statistically significantly different from control. ,;Q
| $
Conclusion: RS

Metam sodium included in drinking water at levels@ 0.1 or 0.3 mg/ml caused a decreased bodyweight gain and
food consumption, which could be related to the&duced water consumption. The maximum tolerated level of
metam sodium in drinking water is below 0.7 @ag/ml. For the 90-day study dose, levels of 0.5 mg/ml should be
the maximum tolerated dose and the low level&hould be 0.02 mg/ml.

GLP: no "DO)

Guidelines: not fully in agreement with Dir 96/54/§C Annex IV D or 92/69-84/449 or OECD 407 (1995-1981).

Deviation from official protocol: Absence of indiyddual data; very brief test and result description.

Material and Methods: 20 Alpk: ApfSD rats/sex/dose received metam sodium (batch n°® 11877-9-1, 32.8 g/L) dissolved in water at pH 9 for
21 days. The dosing solution was prepared . The initial inclusion level of metam sodium was 1, 3, or 6 mg/ml. As the rats did not drink
the water, the dose levels were reduced to Qo, 0.1, 0.3 and 0.7 mg/ml. rats in top dose group did not drink water.

The study is accepted. §

4\\.
B.6.3.2.1a Oral 90-day tox(izétby (Annex I1A 5.3.2)
AN
- Metam Sodiu@.@%-day drinking water study in mice at 0.018, 0.088, 0.35 and 0.62 mg/ml with a
28 day interfm kill (Whiles, 1991)

o
Findings: S
The mean doses&were stated to be 0, 2.7, 11.7, 52.5, or 78.7 mg/kg/day for males and 0, 3.6, 15.2, 55.4, or 83.8
mg/kg/day forFemales. However, due to the chemical instability of metam sodium in drinking water, the
nominal dosgs of metam sodium received could only be considered approximations. Analysis of the stability of
metam sodiim in drinking water bottles indicated that, depending on the concentration, 15-70.9% of the
chemical*was lost by 24 hours. The mean dose of metam sodium actually received would then have been lower
and cqg:Ri have been as low as 0, 0.79, 4.48, 36.05 and 60.36 mg/kg/day for males and 0, 1.05, 5.82, 38.12 and
64.27mg/kg/day for females (these values were extracted from the California EPA (2004) who calculated from
the24- hr decay data measured on a single occasion).
O

~Mortality was not compound-related and affected two females at 0.35mg/ml.
.’\ Clinical signs: there were no compound-related signs.

K
S
&
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Body weight: was statistically significantly reduced in male and female mice at 0.35 and 0.62mg/ml. -9

Food consumption: was slightly and occasionally statistically decreased in mice given 0.62 mg/ml and ev1déﬁce
of a similar trend was reported at 0.35 mg/ml.

Water consumption was reduced in males and females at doses starting from 0.088 mg/ml reachm@namly
statistical significance. o
Hematology: At the end of the study, hemoglobin, hematocrit and red blood cell count were slightly altered at
0.35 and 0.62 mg/ml in male and females mice but also in female mice at 0.088 mg/ml. Thege, effects were
considered to be of minor toxicological significance. &

Organ weight: relative liver weight was statistically significantly increased at day29 and 9£%t the top doses.
This effect was apparent at the dose of 0.088 mg/ml after 90days. A statistically signiﬁca&@mcrease in relative
kidney weight was seen at 0.35 and 0.62 mg/ml after 90 days.

Macroscopy: revealed pale and accentuated lobular pattern in some livers at 0.35 and gﬁZ mg/ml after 29 days
and 90 days. However, as there was no clear dose-relationship and no associated hisfopathological findings in
the livers, these findings are probably incidental.

Microscopy: all findings in the tissues examined from the interim kill were co@ered incidental to treatment
with metam sodium. In the absence of histopathologiccal evidence of damage ,@hver and kidney, the effects on
weight are of minimal toxicological significance. -9

The only histopathological findings, after 90 days of treatment, of ﬁf_i%uiﬁcance were cystitis, mucosal
hyperplasia and the presence of eosinophilic granules in transitional epithelial cells of the urinary bladder of
animals given 0.35 or 0.62 mg/ml and the presence of eosinophilic gr&ules in animals given 0.088 mg/ml. A
consistent dose-relationship in terms of incidence or severity was not\@rown

O
Table B.6.3.2.1-1a: 90-day drinking study in mice . (\@
Endpoints/dose 0 mg/ml 0.018 0.088 0.35 0.62 mg/ml
M| F M F M| F M F M F

Compound intake 0 0 2.7 3.6 11&7 15.2 524 55.4 78.7 83.8

mg/kg bw/d N

Actual compound 0 0 0.79 1.05_|C4.48 5.82 | 36.05 | 38.12 60.36 64.27

intake §’

Mortality: 1 e 2

Body weight: 9 19%* | 8% 113%* | [11%*

Bw gain Wk 13 S 126% 119% | 110%

Food consumption: Q, ’ 14% 110% 17%* 118%

week 13 D

Water consumption X

Week 4 4 1% | [18% | [15% | [30%* | [31%* | |38%*

\:0 * * *

Week 1- 13 D 110% | J20% | 4% | 129%* | [21%* | [40%*

Interim sacrifice: day 28 s

Relative organ weight >

Liver A(§ 121% | 115%* | 123%* | 121%*

(04) *

Macroscopy: n° affected animals/total examined

Liver accentuated lobuit4r pattern: | | 1/5 3/5 1/5 2/5

Microscopy: n° affécted animals/total examined

Kidney tubular baSophilia | 1/5

Testis tubular a@t‘)’phy: 2/5

Liver centrilqj:}ﬁlar hypertrophy: 1/5

Liver inflafmatory cell infiltration: 2/5

Stomach‘ystic gland: 1/5

Termixgal kill

Hematology:

Hboy” 14%* | 13%* | 16%* | |5%* 17%*

R 14%* | 15% | 18%* | 13%* | 17%*
“RBCcount 14%* | [3%* | [10%* | [6%* 110%*
| Relative organ weight at terminal sacrifice
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Endpoints/dose 0 mg/ml 0.018 0.088 0.35 0.62 mg/ml.2

M| F M F M F M F M P
liver 18%* | 15%* | 128% | 126%* | 126%* \(gﬁ%*

* S
kidney 110% | 110%* | 19%* ' 111%*
*
Q

Macroscopy: n° affected animals/total examined A{‘\\
Liver accentuated lobular pattern: 1/10 2/10 A0 0/10
Spleen black area | ] o010 | | 0/10 [1/10] 1710 [ 0/10 | 1/10 |@T/10 2/10
Microscopy: n° affected animals/10 mice X
Bladder: <
mucosal hyperplasia 0] o 0 0 0 0 10 k2 9 8
Cystitis 0 0 0 0 0 0 10 & 8 0
Eosinophilic granules 0 0 0 0 10 10 7 | § 8 10 10
in epithelium &
*statistically significantly different from control O\)é\
Conclusion: Qg)

The administration of metam sodium in drinking water of mice for up 1890 consecutive days produced general
toxicity at dose levels of 0.35 or 0.62 mg/ml characterized by impairgd'body weight gain, slightly reduced food
consumption and minor hematological changes. At dose levels of 0.088, 0.35 and 0.62 mg/ml, histopathological

changes, possibly because of compound, were apparent in theé\l%adder. The NOAEL = 0.018 mg/ml= 0.79
mg/kg bw/d. b\

o

GLP: yes, (no attest of competent authority) .&‘Z)
Guidelines: not fully in agreement with Dir 87/302/EEC. Q
Deviation from official protocol: ophthalmoscopy and blood chemistry,&\fgre not performed
Material and Methods: 15 C57/BL/10JfAP/Alpk mice/sex/dose receiy€d for 29 or 90 days, via drinking water at 0, 0.018, 0.088, 0.35 or 0.62
mg/ml, metam sodium (ref n° Y06930/007 and Y06930/008, 525;54" g/L) which was added to an appropriate amount of water and mixed
thoroughly and pH was adjusted to 9.0. Chemical stability of nigtam sodium in water purified by reverse osmosis showed a significant
reduction over 24 h periods a fresh dosing preparations were prépared daily. Mean dose of metam sodium received were calculated from the
nominal concentrations using measurements of the maximu -hour degradation rates in water bottles. The degradation rates, which were
determined in an assay performed in parallel with the st$were highly dependent on the initial metam sodium concentration in the water

3

bottle. If that concentration was less than 0.1 mg/ml, aj ximately 60-70% of the metam was shown to disappear after 24 hours. If the
concentration was more than 0.1 mg/ml, degradations 2% or less occurred within that time. While it was stated in the study that the
drinking water containing the test article was changed(daily, the fime of the change was not provided, nor was there any indication as to how
long after each change the water was consumed e mice. At doses of 0.018 and 0.088 mg/ml, the only assurance was that the animals
were drinking water containing between 29.1% apd”’100% of the initial concentration.

When combined with the lack of sub-24-hour @egradation curves, there was no way to accurately gauge the quantity of metam that the
animals. It was therefore assumed that max@m degradation had occurred by the time the mice drank the water. Thus, at the nominal
concentration of 0.018 mg/ml, the initial anyzed concentration was 0.022 mg/ml. After 24 hours, the metam concentration had declined to
0.0063 mg/ml, or 29.1% of the initial .cOncentration. Using mean data provided in the study, it was stated that the metam sodium
consumption at that dose was 2.7 mg/ ay. This value was derived by the study authors using only the initial metam concentration, the
body weights appropriate to that pq@r in the study, and the measured water consumption rates. Assuming maximum degradation, the
“actual” metam consumption was @culated to be 0.291 x 2.7 = 0.79 mg/kg/day. At 0.088 mg/ml, the initial analyzed concentration was
0.081 mg/ml. After 24 hours, the @ncentraﬁon was 0.031 mg/ml, or 38.3% of the initial concentration. The stated consumption at that dose
was 11.71 mg/kg/day, making th® “actual” consumption 0.383 x 11.71 = 4.48 mg/kg/day.

Statistical analysis: analysi %0 variance/covariance for body weights, water consumption, food consumption and hematology and organ
weights. Differences from (§§{trol were tested by comparing each group using a two-sided Student’s test.

The study is accepted. (§

9
&
(o
- metalg)@)dium: 90 day drinking water study in rats at 0.018, 0.089, 0.443 mg/ml (Allen, 1991)

Findings; >
xo

The gn doses were stated to be 0, 1.7, 8.1, or 26.9 mg/kg/day for males and 0, 2.5, 9.6, and 30.6 mg/kg/day
for females.

owever, due to the instability of metam sodium in drinking water, the mean dose of metam sodium actually
.aeceived could be 0, 0.49, 3.10 and 18.51 mg/kg/day for males and 0, 0.73, 3.68 and 21.05 mg/kg/day for

N

,QQ females (as calculated by the California EPA, 2204).

Cg'.
N
&
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Mortality: affected one female at top dose on day 5 and was not considered compound related. Q;o

Clinical signs: top dose females had thin appearance, which was reflected in the lower body weight Qfﬁhese

animals. <

Body weight, food consumption, water consumption.: was reduced at top dose to both sexes and to&émales at

0.089 mg/ml. >

Ohphtalmoscopy: there were no changes attributable to metam. @
Hematology: very small changes in RBC counts achieving statistical significance at all do§& levels and in
hematocrit (except in males at 0.018 mg/ml) were within the normal range. )

Urinalysis: the alteration in urine output from rats of both sexes at top dose, particulafly reduced volume,
increased specific gravity and increased renal epithelial cell excretion were considered tdoreflect reduced water
consumption. In the absence of histopathological damage to the kidneys, this increa% in renal epithelial cell
excretion almost certainly reflects the reduction in urinary volume output and conse@)nt increase in osmolarity
of the urine. o

Blood chemistry: reduced values for several parameters were observed at top d(k@ including phosphorus, AST,
ALT and ALP reflecting probably the poor nutritional status of the animals. & small increase in triglycerides
was seen in females at top dose and plasma urea was increased in this group. .2

Organ weight: small increase in relative kidney weight was statistically si@@'ﬁcant in females at top dose.
Histopathological changes were essentially confined to the nasal passage$ of both sexes, which received 0.443
mg/ml. The change was of greater incidence and severity in females.,és change was specific to the olfactory
epithelium in the posterior region of the nasal passages and was ¢ &ﬁ\'cterized by prominent and/or vacuolated
Bowman’s glands or ducts with disorganization and Vacuolatio.ronf the olfactory epithelium. This lesion is
unusual in both nature and location. No changes were seen in thgée\spiratory epithelium.

The company proposed that the lesion was considered to teflect a systemic effect rather than incidental
inhalation of the test substance because the posterior nasal cay}fy was reported to be more severely affected than
the anterior. Another possible explanation for the lesions, @J?o based on their location, is induction by exposure
to the metam metabolites during exhalation. é'Q

From the open literature, in rat, the nasal cavity is a\tﬂmplex structure with regions lined by four distinct types
of epithelium:

- The region of stratified squamous epit]@um includes the nostrils, vestibule, anterior ventral meatus
and incisive duct. This epithelium is reSistant to the effects of inhaled toxicants.

- The region of transitional epitheliunincludes the anterior lateral wall and the anterior tips and lateral
surfaces of the maxillary and nasahgﬂlrbinate.

- The pseudo stratified ciliated a&piratory epithelial region includes the nasal septum and an area
between the transitional epithe'b(‘dm and olfactory region.

- The olfactory epithelium ¢ Vers approximately 50% of the nasal cavity surface area and lines the
posterior dorsal septum, Yk middle and posterior dorsal medial meatus and the ethmoid turbinate.
Olfactory epithelium isqg%mprised of olfactory sensory neurons, sustentacular cells, and basal cells.
Beneath the olfactory\@ucosa is the lamina propria that contains the Bowman’s glands that express
secretory proteins asOwell as phase I and phase II biotransformation enzymes. Olfactory epithelium
contains high lev 5 of glutathione transferase (Brittebo, 1997). Concentrations of certain cytochrome
P450 isozymes ifthe olfactory mucosa of monkeys have been reported to be approximately twice those
in the olfactogé—fnucosa of rats (Dahl, 1986).

QO
Olfactory epitheliu@ usually tends to be more sensitive epithelium to toxicants that need metabolic activation
(Harkema, 1990), No such an organ specific effect was seen in mice, the species difference in susceptibility was
also noted forQ er toxicants, and the mechanisms for species differences are not clear.

@ _ :
Table B.6.§&. 1-2a: 90-day drinking study in rats.

Endpoigl"t9dose 0 0.018 0.089 mg/ml 0.443 mg/ml
S M| F M F M F M F
Mor;@‘fity 1
Comipound intake 0 0 1.7 2.5 8.1 9.3 26.9 30.6
myg/kg bw/d
“Actual compound 0 0 |0.49 0.73 3.1 3.68 18.51 21.05
.&" intake mg/kg bw/d
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Endpoints/dose 0 0.018 0.089 mg/ml 0.443 mg/ml &
M| F | M F M F M F 0
Body weight 13-4% * 119-23% * | 121-23% *
from week from week from week
5-14 1-14 S1-14
Food consumption 16%* week | |37-16% * ®°147-20%*
4 from week ¢ from week
1-13 & 1-13
Water consumption 132%* 165-47%F" | 172-62% *
from week from week from week
1-9 1 1-14
Hematology >
hematocrit 14% * 13% * ST4% * 13% *
RBCcount 14% * 15% * 14%* 1< 6% * 14% *
Blood chemistry Nl
Glucose S 113% *
ALP O 116% *
ALT & 113% *
AST s 115% *
Plasma urea NS 154% *
Plasma cholesterol S 110% *
Plasma triglycerides T 133% *
Plasma sodium N 10.99% *
Plasma phosphorus o’,ﬁl 112.5% *
Plasma chloride o 12.5% *
Urinalysis O
Volume S 150% * 135.5% *
Specific gravity S 11.25% * 1.1% *
pH o 16% *
Protein 5} 125% *
Organ weight: (\0
Kidney relative 16% 16% 116% *
Liver relative ,,@) 110% * 113%
XX n° affected rats
Urinary sediment: 0@
Renal epithelial cells: 1 0O PO 2 10 8
Red blood cells 0 (0% 1 1 1 1 0 3
White blood cells S 2 1 2 1 0 3
Microscopy: terminal N
kidney ,§
Tubular basophilia 142 [o/12]012 ] 0/12 0/12 0/12 2/12 3/12
Nasal cavity: OlfactorQ)é'pithelium
disorganization Jonz2lon2]on2] o12 0/12 0/12 2/12 10/11
Prominent/vacuolqt\éﬂ‘ 0/12 | 0/12 | 0/12 | 0/12 0/12 0/12 5/12 11/11
Bowman glands/duct
vacuolation 0/12 1 0/12 | 0/12 | 0/12 0/12 0/12 2/12 11/11
necrosis S 0/12 1 0/12 | 0/12 | 0/12 0/12 0/12 0/12 1/11

*Statistica@signiﬁcantly different from control.
o

Conclusion:
a N

L can be set at 0.018 mg/ml (= 0.49 mg/kg bw/d) taking into account

res@mng from reduced water consumption altering food consumption.

. LP: yes, but no attest of competent authority

N
cg'.
S
&

Deviation from official protocol: limited brain histopathology.

SGuidelines: not fully in agreement with Dir 87/302 or OECD 408 (1998-1981).

the decreased body weight
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Material and Methods: 12 Alpk: ApfSD rats/sex/dose received metam sodium (batch n°® Y06930/007 and Y03930/008; 525.54 g/L{qjg
drinking water at 0, 0.018, 0.089 or 0.443 mg/ml for 90 days. Drinking water preparations were purified by reverse osmosis withopH
adjusted to nine. Preparations were made fresh each day. Instability was evident in all formulations, with the lowest concentrations S@l”lg
the largest reductions. The mean doses were stated to be 0, 1.7, 8.1, or 26.9 mg/kg/day for males and 0, 2.5, 9.6, and 30.6 mg/kg/day for
females. However, according to the California EPA (2004) due to the instability of metam sodium in drinking water, the nomina} doses of
metam sodium received could only be considered approximations of the actual internal dose. Analysis of metam sodium stabi(l'ﬁ‘in drinking
water bottles indicated that, depending on the concentration, 15.0-70.9% of the chemical was lost by 24 hours. The mea se of metam
sodium actually received would then have been lower and could have been as low as 0, 0.49, 3.10 and 18.51 mg/kg/day\ r males and 0,
0.73, 3.68 and 21.05 mg/kg/day for females (these values were calculated from the 24-hr decay data measured on a sir{lﬁs occasion).These
values were calculated for drinking water studies from the nominal concentrations using measurements of the “haximum 24-hour
degradation rates in water bottles. The degradation rates, which were determined in an assay performed in parallel {vbre highly dependent
on the initial metam sodium concentration in the water bottle. If that concentration was less than 0.1 mg/ml, ap mately 60-70% of the
metam was shown to disappear after 24 hours. If the concentration was more than 0.1 mg/ml, degradations of 32% or less occurred within
that period. When combined with the lack of sub-24-hour degradation curves, there was no way to accuratelycgduge the quantity of metam
that the animals consumed. 2

Statistical analysis: analysis of variance/covariance for body weights, water consumption, food consuﬁﬁon and hematology and organ
weights. Differences from control were tested by comparing each group using a two-sided Student’s test. The study is accepted.

The study is accepted. <
P
&(b
&
B.6.3.2.2a Oral 90-day toxicity (dog) (Annex ITA 5.3.2) @o\)
- metam sodium: 90-day oral dosing study in dogs, at 1, 5, 10 mg/kg bw/d (Brammer, 1992)

-QO

xS
Findings: O\(b

9
N

Mortality: Two dogs were killed due to adverse clinical effects, wiltich were compound-related.

Clinical signs: the most significant findings occurred in the l@[ weeks of dosing at 10 mg/kg bw/d. Thinness
and clinical signs of jaundice were observed in the two d&s killed inter-currently and in one male, which
survived to scheduled termination. Salivation was preséh regularly. Some animals had regurgitation after
dosing. S

Body weight: loss associated with inappetence was aj ent at top dose in the last few weeks of the study. The
female group did not gain weight in the first weekﬁe study and the rate of weight gain thereafter was less

than the control without reaching statistical signi ce.
Food consumption: at top dose, animals left fo%dotowards the end of the study. At 5 mg/kg bw/d, one male left
food in the last week of the study. N

Hematology: clotting time (Kaolin—cephali%(gmes) was slightly raised in males throughout the study and in
females at week 4 (19%) and eight (1 1%),@the 10 mg/kg bw/d group. Protrombin times were slightly raised at
week 13 in both male and females at top"dose. Red blood cell indices (MCV, MCH and MCHC) were changed.
Lymphocyte changes in males were i sistent. Increase in monocytes was seen. These changes are considered
secondary to the hepatotoxicity presgdt at 5 and 10 mg/kg bw/d.
Blood chemistry: Triglycerides w@ increased in week 4 for males at 5 and 10 mg/kg bw/d and for females at 5
mg/kg bw/d and calcium in mal€s at 5 and 10 mg/kg bw/day in week 4. Reduction in glucose and cholesterol
were seen in males at the end gfthe study.
At the end of the study, at 18omg/kg bw/d, ALT, AST, ALP and GGT, and total bilirubin were increased; males
were more affected than fentales.
At 5 mg/kg bw/d, all d & were affected to some extent: some increases in ALT were seen in males by the end
of the study and % ddgs had increased ALP and AST. Females showed small increases in ALT from week 10
and 1 female showe%anreased ALP and AST in week 13.
At 1 mg/kg bw/d,éne female showed small increases in ALT from week 4-12 with moderate increase in ALT
and AST at wegk 13. Creatine kinase activities were increased in week 10-13 in males at 5 and 10 mg/kg
bw/day. These(ézﬁanges were indicative of liver damage and increased in severity with dose.
There were ggductions in urea and creatinine in males at 10 mg/kg bw/day, reflecting poor clinical conditions or
generalized toxicity.
Ophthaléz\oscopy did not show abnormalities.
Urinalysis: some color changes were seen. At top dose, urobilinogen and bilirubin was increased in both sexes
and {0 a lesser extent at 5 mg/kg, bw/d. High levels of protein and traces of glucose were seen in some animals
at mg/kg bw/day. Some animals at top dose had blood in urine. This was confirmed by cytology. These
nges are indicative of jaundice.

\i\%rgan weight: in the absence of pathological changes, the increased kidney weight in males is considered to be

of no toxicological significance.

;.
N
&
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Macroscopic findings: dogs killed inter-currently were thin and showed marked yellow discoloration of tissués.
Livers were pale with accentuated lobular pattern. The female dog had a distended gall bladder. Similar ﬁndzgﬁgs
were recorded in animals killed at scheduled termination. In one male dosed at 10 mg/kg bw/d, thymué) land
size was reduced. <

Microscopic changes: the 2 dogs killed inter-currently had marked hepatitis with hepatocyte ng@osis and
degeneration, inflammatory cell infiltration, increased pigmentation in hepatocytes and Kupffer cellgy and biliary
proliferation. The liver change of biliary proliferation with inflammatory cell infiltration, seen 1 2 dogs at 5
mg/kg bw/d and in 1 female at 1 mg/kg bw/d was considered a less severe form of the hepatitigpresent at 5 and

10 mg/kg bw/d. In animals killed at scheduled termination, treatment-related findings w imilar to those
present in inter-current dogs. At the different dose levels, some dogs showed bile duct pr&hferatlon and portal
inflammatory cell infiltration with/without minimal macrophage pigmentation. QO

\

The minimal-slight increased mitosis of the urinary bladder epithelial cells represe?} an increase turnover of
cells since there was no evidence of hyperplasia and is considered to be related to treatment with metam sodium.
At 10 mg/kg bw, a single occurrence of thymus atrophy, testes and prostate glan@mmature in appearance were

A

considered to be non-specific effect of severe toxicity of metam sodium. \'}
R
N
Table B.6.3.2.2-1a: 90-day gavage study in dogs with metam sodium. ,,(Z;o)
Endpoints/dose 0 | 1 | 5 ° | 10 mg/kg bw/d
Number affected anima]@umber examined
Sex M F M F M & F M F
Mortality .\coU 1 killed wk 1 killed wk
< 12 11
Clinical signs mb
Salivation from wk 3 < Ya 4/4
Food regurgitation @ ¥ Ya 2/4 Va
Jaundice Al 2/4 Ya
Body weight: b{\ 15-14 % *
week 10-14 S
Hematology week 13 (\O
Kaolin-cephalin time N 118*%
Protrombin time S 129*% 112%
MCV 2 13% 13% 17.6% * 16% *
MCH D 14% * 12.6%
MCHC Ks) 13% * 14% *
Lymphocyte count 5% * 159% * 131%
Monocyte count B 1158*% 1119%* 1311%*
Blood chemistry: week 13 ,\o
ALT O 1371%* | 11400%* | 1596%* 12395%* 1794%*
AST < 1141%* 1115.3* 1108%*
ALP KA 1238%* 1660%* 1317%*
Creatine kinase 23 195%*
Bilirubin total N 12500%*
GGT 'S 1487%* 1400%*
Urea 7 137% *
Glucose ~ 116 % *
Cholesterol 129 % *
Sodium & 12.2%*
Creatining 125 % *
Chloride™~ 12.7%*
Orga@veight relative:
Kidsgys 125 % *
Histopathology:
iver: hepatitis total | 0 0 0 0 3/4 2/4 4/4 4/4
SBiliary inflammatory | 0 0 0 Va Ya Ya 0 0
cell infiltration slight minimal | minimal
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Endpoints/dose 0 | 1 | 5 | 10 mg/kg bw/d 2
Number affected animals/number examined G‘DJ
Sex M| F M F M F M B
Urinary bladder: :4\'
Increased mitosis 0 0 0 0 1/4 0 3/3 O 23
*Statistically significantly different from control. @o
. S
Conclusion: S
Oral dosing with metam sodium caused treatment related hepatitis in male and female dogs@osed with 5 or 10
mg/kg bw/d, which resulted in the early termination of two dogs in the top dose group to adverse clinical
signs. The onset of this treatment-related hepatitis showed a clear dose and time Gelationship. An early
indication of this effect was marked increase in ALT followed by increases in ALP AST. The progressive
inappetence and weight loss occurred later and coincided with increases in plasma GGT activity, total bilirubin
and jaundice. Marked hepatitis was seen microscopically. There was a vari of changes, which were
considered secondary to the hepatotoxicity or indicative of generalized toxicity i%})oor clinical conditions.
X
Already Peer Reviewed, EFSA 2008 @0\)(0

&
NOAEL = 1 mg/kg bw/d, Q&
LOAEL = 5 mg/kg b.w./d, taking into account the increased urinat%b%ladder cell mitosis, liver hepatitis and
clinical signs of toxicity. >
L
The NOAEL of this study was reviewed by EFSA &

S

a) It was questioned whether the lowest dose of Metam sodiuf in the 90d study w as a LOAEL on the base of
the ALT activity rise at 1 mkd. The average value (see tabb®8.6.3.2.2-2) was significantly (p<0.05) increased
8%, and 4.5x, as compared with pre-dose values and stu@' control values, respectively. While it was comprised

in the individual HCD, it was 1.7x above the range o{@neans in these HCD.
N

NS
&

Q
(bq
\&
Table B.6.3.2.2-2: Mean Alanine—Aminé-tansferase (ALT, IU/L) values in & and Q@ Beagle Dogs (all doses)
90d capsule administration study, Br%aﬁlmer, 1992)

o Dosage level (mg/kg bw/d)
Sex Study week S 0 1 5 10
3 Predosing . O) 175+35 158 +3.8 193£33 148+438
2 > 193+22 175+1.7 16.5+3.9 138+1.5
« N 228+42 220+29 210+28 35.0+33.5
6 220+53 21.0+ 8.0 245+54 139.3 + 97.5%*
8, 228+26 188 +5.9 36.0 +20.5 184.3 + 128.2%
7% 245+38 258+95 88.8+97.2 916.8 + 1157.3%*
2 27.0+ 102 245+78 378.8 +410.0** | 4235+ 173.8**
513 285+3.8 29.0+8.5 4293 +451.6%* | 711.3 +283.2%*
=~
Q 0 Predosing 21.0£20 17569 200+5.6 16.5+3.9
2 2 23.0+24 208+ 113 153 + 4.1%* 148+ 1.7*
£ 4 238+£59 255+122 19.5+45 3584253
9 6 320+152 228+122 193+7.0 38.3+35.9
< 8 36.8+17.3 24.0+12.9 245+ 135 925+ 103.1
& 10 28.0+29 26.5+12.3 49.8 +37.2 120.0  97.8*
N 12 235+1.7 29.5+10.9 161.0 £ 217.8* 240.0 £ 135.3%*
O 13 29.8+9.0 134.5 £ 213.2% 207.5 + 201.7** 266.7 £ 28.4%*
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(range of means or of individual values) -9
Range of means ,{Z}'J
week 3 Q o
Predosing 15.5-23.5 15.8-42.5 N
4 17.8 -27.5 16.3 —48.8 L
8 15.8 - 26 175-603 >~
13 18.5-32.5 19.8778.51@
s
Range of individual values 0_)\
3 g
Predosing 11-30 124107
4 11-37 15121
8 7-49 b1 — 145
13 12— 65 15162
Q

Inspection of the individual data in the @ revealed that the rise was due to 'Oe Q (#14), which showed a
moderate time-dependent increase of ALT activity, but precipitously incre.a(g‘mg from wkl12 to wkl13 (please
refer to B.6.3.2.2-3). @o\)

&
Table B.6.3.2.2-3: Q&
Individual values ALT activity (IU/L) of the 49 dosed at 1 mg/kg b.v&&'@ during 13 weeks

week Q #13 Q #14 Q#15 S #16 m + s.d.
predosing 13 27 12 D18 175 + 6.9
2 18 37 11 ¥ 17 208 + 113
4 20 43 15 O 24 255 % 12.2
6 16 41 169 18 228 =+ 12.2
8 19 43 1% 20 240 + 12.9
10 24 44 ~J5 23 265 + 12.3
12 30 44 18 26 295 + 10.9
13 38 454 1O 18 28 134.5% =+ 213.2
N

Although only one @ was involved, the effec é}%\uld be regarded adverse, since the liver is known to be the
target organ, and in the view of similar increaséat the higher doses.

However, as a 1 yr-dog study was present, from which the most relevant long-term NOAEL could be derived, a
downwards revision of the 90d-NOAEL wgnld not change the conclusions on the proposed reference doses.

&

Discussion: @

It was discussed whether the increas@gf ALT (starting around 13th week) in one female in the 1 mg/kg bw/day
dose group should be regarded as;a#t outlier, or as the LOAEL. The finding appeared to be dose-related (effect
also seen in one year study), butdoubts were expressed whether it is really a critical finding. It was difficult to
determine its significance as né&lformation on liver weights in the study or histopathology data on the liver at 1
mg/kg bw/day were availab.@(bAlthough only one dog was affected at 1 mg/kg bw/day, the number of animals
treated was small. 2

Asa Weight-of-evidenc&q{ was considered a NOAEL. It was noted the NOAEL is lower for the one year dog
study. &

<

Remark: (‘S\(b
The severe hepatic effects in the dog 90d study were discussed for the classification and labelling purpose.

At the top-dose®f 10 mkd, 2/8 animals were terminated because of severe hepatic dysfunction (liver enzymes,
hepatitis). Total hepatitis was observed histopathologically in 5/8 and 8/8 animals at 5 and 10 mkd respectively.
Notifier g{?g; that on the basis of reversibility (on only 2 top-dose animals at 8 wks post-treatment), the effects
were insufficient to trigger classification. RMS on the contrary is of the opinion that the need for classification
Xn, R@ZZ was justified. If doses between 10 and 50 mkd (limit-dose for classification) had been tested™, it is
obvidus that more fatalities would have occurred, and the argument of reversibility in so few animals at 10 mkd
caéaot be valid to leave the a.s. unclassified for subchronic toxicity hazards. However, allometric scaling
@nsiderations, highlighted by the notifier to indicate that effects at 10 mkd in dogs would not justify

/&Qlassiﬁcation (as cut-off values would only be defined for 90d-rat studies), are not further supported in the EC

Cg'.
S
&
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C&L discussions. As for other compounds, RMS considered that serious and irreversible effects in a subchrostic
dog study at <50 mg/kg bw/d warrant classification. ng

Q

Q
Further note of RMS: In a previous* 9 wk RF study with 1 animal/sex/dose (study not submitted, but ffom DPR
review), it was reported that “severe toxicity and death occurred in animals first dosed at 15 an@5 mkd”,
further supporting the findings.
RMS noted that at the top-dose of 10 mkd, 2/8 animals were terminated because of severe hepati@%rsfunction
(liver enzymes, hepatitis). Total hepatitis was observed histopathologically in 5/8 and 8/8 animég at5and 10
mkd respectively @
It was noted the classification assessment criteria does not mention other species (e.g. dogs.)f&ut only rats.
However, it was considered that findings in other species may be taken into account if apg%priate.

9
Conclusion: R48/22 was proposed on the basis of severe hepatotoxicity in dogs at lo@g/kg bw/day.

Q
GLP: yes, but no attest of competent authority. \\'O
Guidelines: not fully in agreement with Dir 87/302 or OECD 409 (1998-1981). {D
Deviation from official protocol: doses were too high. . ;o\'

Material and Methods: ?\

4-beagle dogs/sex/dose were dosed with 0, 1, 5 or 10 mg/kg bw/d metam sodium in gelatin @ﬁ e (ref n° BAS 005 OON with CTL ref n°
Y06930/008 at 43.15%) for a period of at least 90 days. R

Statistical analysis: analysis of covariance for bodyweights on initial bw. Hematology, bl@ and urine chemistry, except ALT, AST and AP
were considered by analysis of variance. ALP, ALT and AST were considered by analy§s of covariance on pre-experimental values. Organ
weight was analyzed by variance. Differences from controls were tested statistically by comparing each treatment group least square mean
with the control group using a two-sided Student’s test based on the error mean squﬂ§;n the analysis.

. N
The study is accepted. . \Q
>
Q)(Zr
- Assessment of recovery in dogs (Brammer, 1993) Q;\
~Q
x
Findings: QO
o

Dosing ceased after 12 weeks for the female dog a@after 13 weeks for the male. Recovery was then monitored
for 8 weeks after the cessation of dosing, prior to,ﬁmination.
The female dog took longer to eat during the last week of dosing and left a small food residue on 2 occasions
during week 12. The male dog showed no clirfical signs. There was no effect on body weight.
Individual plasma ALP and ALT activitie%@were changed from week 6 in the female and from week 9 in the
male and sustained elevations in plasma ,@T (of over 200IU/L) were observed in weeks 10-12 and weeks 11-13
for the female and male, respectivelyQyCFollowing cessation of dosing, a further small increase in ALT was
observed in both dogs, followed by ‘adual decline in the enzyme activities, with plasma ALT recovering more
slowly than plasma ALP. By the of the recovery phase (8 weeks after cessation of dosing), the pre-study
ALT values had been virtually reg: ned.
There were no macroscopic q@ormalities in either dog and liver weights were normal. Microscopically, the
only histological change pr@nt in the liver was a minimal or slight increase in the number of pigmented
macrophages/Kupffer cells,A%

o
Conclusion: O
Considerable reversal. of both macroscopic and microscopic changes in the liver had taken place between
cessation of treatnl@lt with metam sodium and termination of the study. The liver enzyme changes were
reversible with ﬁéfprecovery eight weeks after cessation of dosing.

o
Material and Meﬂgds:
One beagle dogs/Sex was dosed with 10 mg/kg bw/d metam sodium in gelatin capsule (ref n° BAS 005 00N with CTL ref n°® Y06930/008 at
43.15%) foréperiod of at least 90 days.
The studyi'é\accepted.
S

Q

B.@.Z.Z’aa Oral 1 year toxicity (dog) (Annex ITA 5.3.2)

- Metam sodium: 1 year gavage study in dogs at 0.05, 0.1 or 1 mg/kg bw/d (Brammer, 1994)
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Findings: -9
There were no deaths. Q;O

The presence of salivation at dosing is considered a response associated with dosing and/or feeding and qgguch,
is of no toxicological significance. A similar response has been observed in control dogs on other capsul§'dosing

studies. $

There were no ophthalmoscopic abnormalities in animals. >

There were no toxicologically significant effects on body weight, food consumption, and clinic@&onditions or
on the incidence of gastro-intestinal abnormalities. &

Hematology: an increase in coagulation time observed at top dose could suggest toxicity. S

Clinical chemistry: group means ALT were generally increased in the female 1mg/kg bwotrom week 8. One
female showed consistently raised values in ALT from week 26 and an increase i@ AST, indicative of
hepatotoxicity. A male dog in this group also showed a similar profile of slightly raisgd plasma ALT in weeks
32-45 with a sharper increase in week 52. Slight increases in plasma ALT were %&n in individuals in other
treatment groups; for one male (0.1 mg/kg) and one male (0.05mg/kg) these inc&@ ses were accompanied by
elevations in AST and creatine kinase. The plasma alkaline phosphatase activ@s of one female at 1 mg/kg
were higher than controls in the second half of the study. W&

Increase in mean plasma ALP and a reduction in plasma triglycerides mayZalso indicate a more generalized
hepatotoxicity. Q

Histopathology: treatment-related findings were confined to the liver é%- two females at 1 mg/kg bw/d and
comprised a slight increase in hepatocyte and macrophage /Kupffer c@ pigmentation, slight mononuclear cell

infiltration and slight telangiectasis affecting one female dog. \&}'\
9
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Table B.6.3.2.3-1a: 1-year gavage study in dogs with metam- results of week 52-53. Q;o
Endpoints/dose 0 | 0.05 | 0.1 | 1 mg/kg bw/@V

Number affected animals/number examined S
Sex M| F | M| F M F M o F
Clinical signs: 7,6
salivation 1/4 1/4 N 1/4
Body weight 18% 14 % h&‘f’ 18 %
Food consumption No significant food residues
Hematology: ,\V
APTTs 1376% 19.8%*
Blood chemistry: 9
Plasma sodium N 11.4%*
Plasma chloride & 12.8%* 12.1%*
ALP a 142%* 146%*
ALT S 1279%
Triglycerides ) 134%*
Microscopy: <&
Liver: Qo
hepatocyte pigmentation 0/4 | 1/4 | 0/4 | 0/4 0/4 5> 0/4 0/4 2/4
macrophage/Kupffer cell 1/4 | 1/4 | 0/4 | 0/4 060 0/4 0/4 2/4
pigmentation ~
Slight telangiectasis 0/4 | 0/4 | 0/4 | 0/4 6\0/4 0/4 0/4 1/4
*Statistically significantly different from control. J\Q‘)o
(%]

Conclusion: Q

The laboratory proposed to set the NOAEL at 0.1 mg/{@ bw/d. RMS agrees with this proposal, not taking into
account the effects seen in female body weight, whm@are not statistically significant, and there is no clear dose
effect relationship. \)

NOAEL = 0.1 mg/kg bw/d based on the slight eﬁects seen at 1 mg/kg bw/d suggesting hepatotoxicity, blood
chemistry effects, and associated hlstopatholog,t@l findings.

RMS initially did not support the prop&l of the company to set the NOAEL at 1 mg/kg bw/d. The
argumentation of the company is presentgébbelow.

o
- Findings made on haematological @% clinical-chemical examination were not dose-related or not consistently
seen during the study period or dugbo individual animals in both control and treated groups

- Most of the changes observed@ haematology and clinical chemistry were covered by the range of historical
background data and were thekfore not regarded to represent toxicologically adverse effects

- Effects on liver enzymes@LT + ALP) were demonstrated to be reversible, to be within the historical control
data range and were ne)t‘zborrelated to histopathological findings in the liver other than those observable for
control animals; &

- Macroscopic an benicroscopic examination revealed no treatment-related adverse effect in any group of
treated male andJfemale dogs and the type, incidence and severity of macroscopic/microscopic findings in
organs of treatgd groups were comparable to controls or findings were slight in degree and observable in one
individual dog~only; in addition, findings in the liver of one high dose female are of minimal to slight severity
only and th&@efore not considered to represent a toxicologically adverse effect

- Only aﬁ’OEL derived in the study which reflects conclusion of the study director and no differentiation made
betweegfy NOEL and NOAEL.

&
&>

o
Already Peer Reviewed, EFSA 2008
N

N
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S
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RMS: The 3x increased ALT activity at | mkd in the 1 yr-dog study replicated the finding observed in a d
dependent way in the 90d-dog study at >1 mkd, with concomitant hepatic necrosis from 5 mkd onwar he
liver being the target organ throughout all oral toxicity studies). Therefore, the overall assessment indicages that
the enzymatic changes at 1 mkd and higher could be regarded adverse, and taken into accountSfor the

determination of the NOAEL. $
Q)b
Table B.6.3.2.3-2 N
Mean Alanine-Aminotransferase (ALT, IU/L) values in @ Beagle Dogs (control and top-dose) &
52 weeks capsule administration study, Brammer, 1994) 0,0"
Dosage level (mg/kg bw/d) (Q
Study week 0 L1
predosing (-4) 19.0 £ 3.5 o’}' 203 £1.5
4 23.8+5.6 & 24831
8 22.5+5.4 ~ 30.5 +6.0
13 29.5+13.8 QO 38.0+13.6
19 29.0+11.0 L0 40.8+18.1
26 293+£5.5 ,\\(0 103.3 £132.8
32 253+4.3 AD° 102.8 +150.3
39 33.0+34 = 90.0 +110.5
45 36.0 £9.4 o 128.5 + 181.4
52 42.0+£20.3 > 125.0 £ 183.5
O

.9

N
Inspection of the individual data in the ¢ revealed that the rise- was due to one @ (#229), which showed a
sudden increase of ALT activity, from wk19 to termination (please refer to B.6.3.2.3-3). Like in the 90d study,
one § dog showed high ALT values at 1 mkd, which was taken into consideration for the setting of the LOAEL.

o

Table B.6.3.2.3-3; O

Individual values ALT activity (IU/L) of the 49 dosed 69 1 mg/kg b.w./d during 52 weeks

week Q #229 o#m30 {93l Q #232 m +  sd
predosing (-1) 22 19 21 19 20.3 m 15

4 25 23 .9 29 22 24.8 = 3.1

8 33 23 & |37 29 30.5 i 6.0
13 46 27 ¢, 53 26 38.0 £ 13.6
19 64 22> 45 32 40.8 i 18.1
26 302 31 49 31 103.3 £ 132.8
32 328 J720 31 32 102.8 B 150.3
39 255 0 ]26 30 49 90.0 ] 110.5
45 400 O |28 30 56 128.5 g 181.4
52 400 31 25 44 125.0 ] 183.5

@
In addition, the NOAEL WE? initially established at 0.1 mkd also on the basis of histopathological findings,
including hepatocyte and @upffer-cell pigmentation at the next dose, pointing towards hepatotoxicity.

<

Discussion: (§

&
Based upon the gBserved adverse findings, which were much more clear than in the 90d study, the NOAEL was
confirmed at OQQ) g/kg b.w./d (and the LOAEL = 1 mg/kg b.w./d).

(2

GLP: yes, tzﬁ attest of competent authority.
Guidelines*ot fully in agreement with Dir 87/302/EEC Annex V or OECD 452 (1981).

Deviatiogl‘om official protocol: ornithine decarboxylase was not measured; ovaries were not weighed and selected doses are too low.
Materialand Methods: Four beagle dogs/sex/dose were dosed by gavage with metam sodium (batch reference n® BAS/005/00N 90-2; CTL
n° Y$930/008; 525.54 g/L (43.148% w/w)) at 0, 0.05, 0.1 or 1 mg/kg bw/d for a period of at least 1 year and were then killed. Gelatin
cap$ules were prepared daily by adding metam sodium to purified water. Control animals received vehicle only. The achieved dose levels
v§eﬂ within 10% of the nominal concentrations and the chemical stability was satisfactory.
. CStatistical analysis: analysis of covariance for males and females body weight, hematology, clinical chemistry. Urinalysis and plasma GGT
&Qwere considered by analysis of variance. Organ weight was considered by analysis of variance and covariance on final body weight.

Cg'.
N
&
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Differences from control were tested by comparing each group least square mean with control group least square mean using a 2—s@9d

Student’s t- test. Q‘;O
The study is accepted. Q
Q
$
B.6.3.3.1a 21-day inhalation toxicity (rat) (Annex ITA 5.3.3) b§
Q
- 21 day inhalation toxicity of metam fluid preparation of methylcarbamodithioic acid,@dium salt-

called for short “metam fluid” in rats (Leuschner,1979) C)§
Q

Findings and conclusions: during the treatment with metam fluid by inhalation at 0.51 m, K{? no influence of the
test compound was seen. At 1.54 mg/L, the body weight gain was reduced for both sexes@uring the whole study
and hemoglobin was increased as well as leucocytes in females. Pulmonary lesions, n@ly alveolar emphysema
were observed in 17 rats.
The highest dose of 4.53 mg/L is within the lethal range. In this group, the body weight gain was inhibited
parallel to food intake. Hemoglobin was increased and RBCs and platelet cqunts were increased as well as
hematocrit. Reticulocytes and leucocytes were reduced.1/10 female rats die owing ataxia, lack of appetite,
haemochromodacryorrhea and unkempt coat. Pulmonary lesions were reported as well as thymus atrophy,
changes in urinary bladder, inflammatory nasal cavity, inhibited spermatoﬁsris and prostate atrophy.
The NOAEL can be expected to be = 0.51 mg/L breathing air. Q&

- O
S
o>

GLP: no N
Guidelines: not fully in agreement with Dir 87/302/EEC or OECD guideline 413(198¥).

Deviation from official protocol: dosage duration and administration is not cleaylz\%ported (exposure system, measures of particle diameter
etc...). N

Material and Methods: 25 Sprague-Dawley rats/sex/dose were exposed to me@ fluid (lot n°? 42.4% metam fluid at 510 g/L) via inhalation
for 4 hours/day, at concentrations of 0.51, 1.54 or 4.53 mg/L for 21 exposur@ays in an open system.

Actual concentration in the exposure chamber is on the average/day: 01 +0.03 mg/L breathing air; 1.54+0.06 mg/L breathing air and
4.53+0.19 mg/L breathing air. 0

The study is not accepted.

&
b(\
B.6.3.3.2a 65-day inhalation toxicity (rat) (AnneSﬁA 5.3.3)

<
- Metam sodium: subchronic inhalation@toi)ldy with Vapam technical in rats (Knapp, 1983)
S

o
Findings: Q
(bq

Mortality: One high dose male died an @&ﬁcroscopic examination revealed numerous uroliths in urinary bladder
and kidney and death was attributed toQenal failure.
Body weight of animals at top dosex¥as significantly decreased (males: 6-11%; females: 10-14%) starting from
week 1 up to the end of the study. Eody weight gain compared to controls was reduced at all dose levels.
Food consumption decreased si@r\lﬁcantly at 32 and 160 mg/m’ suggesting a slight treatment effect.
Clinical signs: chromorhinorrhea incidence was increased and median time of onset was decreased at 32 and
160 mg/m’. Associated with’the chromorhinorrhea was an increased incidence of wet coat and dry stains.
Seminal plugs were freqqghtly observed in the waste pans of animals at 32 and 160 mg/m’ following the daily
exposure. The mean nu@ber of seminal plugs was increased at top dose and this could suggest mild stress.
There were no treat -related ophthalmic effects.
Clinical chemistry:qm females, at different dose levels, decreases in total serum protein, albumin and/ or
o2globulin were Geen and a significant increase in o one globulin was seen at top dose; the biological
significance of ;gese effects is uncertain. Albumin decrease suggests impaired liver function. ALP was increased
in females at 32 and 160 mg/m’.
Organ weighif: the increase in relative liver weight in females at top dose could be related to hepatic dysfunction
as suggested by decreased albumin concentration and increased ALP.
Necrop@r findings: focal red and/or brown discolorations on the glandular stomach of animals at top dose are
compgtind related.
Or weight: relative weight of different organs was significantly increased at top dose. The relative adrenal
€ghts were increased significantly in females exposed at top dose and this is considered as evidence of stress.
) \Estopathology related to exposure:

N
cg'.
S
&
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- Nasal passage: Histopathology revealed signs of irritation stress in the nasal passages (lymphocytic rhinitis afd
mucigenic epithelial hyperplasia), achieving statistical significance at the top two doses. At no dose didythe
severity of these lesions rise above “very slight.” Q;Q

- Stomach: various stages of erosive gastritis were found in the glandular mucosa at top dose. The incidéfice and
severity was slightly higher in female than male rats. According to the company, the effect on é&)mach is

\'.
&
S
S
S

considered stress induced rather than resulting from direct irritation to the gastric mucosa. >
- Liver lymphogranulomatous hepatitis (very slight) was seen in males at top dose. A re—exam@%ﬁon of liver
sections was performed and reported below by Duffel, 1992. &
- Pulmonary histiocytosis was reported at top dose. Q)Q’
The other microscopic observations were not considered related to exposure to Vapam tecb\lﬁ:al.
o
Table B.6.3.3.1-1a: 13-week inhalation study with Vapam- results of week 13. (}Q
Endpoints/dose | 0 | 6.5 | 45 JQQ 160 mg/m’
Corrected dose mg/kg bw/d Q\
Metam sodium 0 1.75 12.1 <& 42.6
MITC 0 0.189 059 &Y 1.54
Number affected animals/nu@er examined
Sex M F M F M [0%F M F
Mortality 1, wk (\7 1/18 week
N 9
Body weight Ry 16% 18%*
Bw gain 116% | [17% | |49% 117% 167% 132%
Food consumption 13% \‘\Q 18%* 110%*
Hematology: No compound rela@ﬂ effect
Blood chemistry: &
LDH (week 6) 136%Y 150%%* 161%*
Total protein 110%* 110%* 118%%*
Albumin N 19%* 113%* 126%*
Total globulin N 113%*
Globulin al S 150%%* 150%* 140%*
a2 O | 150%* 150%%*
Glucose v 129%*
ALP & 1100%* 1118%%*
Necropsy findings: N
Lung colored foci 1/18 /17| 3/18 1/18 1/18 0/18 3/17 3/18
Stomach colored 1/18 %}1\7 0/18 0/18 0/18 0/18 4117 14/18
foci/streaks S0
Skin brown staining Q 1/18 4/18 4/18
Relative organ weight ;§)

liver S 114%*
Brain 9 111%*

Heart Cy 19%*
Kidneys (/ 16%* 114%*
Adrenals N 130%*
Lungs S 113%%* 141%*
Gonads RS 131%*

Histopathology:
Lung: histigoytosis 0 0 0 0 1/18 0 3/17 2/18
Nasal pa@ge: 1/18 1/17 | 4/18 3/18 6/18* 4/18 7/17* 5/18
lympha&ytic rhinitis
lasia of 5/18 1/17 1/18 6/18 9/18 10/18* 13/17* 11/18%*
enic
elium very
cslight
,(‘?\Mucigenic cysts 0/18 0/17 0/18 1/18 0/18 1/18 0/17 2/18
3
S
&
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Endpoints/dose 6.5 45 160 mg/m’ -9
Liver: 2
Lymphogranulamato 0 0 1/18 0/18 2/18 2/18 12/17 0/18
us hepatitis very &
slight $
Necrotic hepatitis 1/18 1/17 | 2/18 0 0 0 0 > 0
Biliary hyperplasia 2/18 3/17 | 2/18 1/18 1/18 1/18 317 O 3/18
very slight (.éb
Stomach Ecstasy, 0 0 0 2/18 0 1/18 0w 7 4/18
glandular duct \\,Q
Erosive gastritis 1/18 0/17 0 0 0 0 G717* 13/18%*
Ulcerative gastritis 0 0 0 0 0 0 2 0/17 2/18
Kidney pyelitis 0 0 0 0 0 0 & 0 2/18
Urinary tract 0 0 0 0 0 0 § 0 1/18
hyperplasia >
transitional . (o\\
epithelium S
Metaplasia 0 0 0 0 0 [0 0 1/18
*Statistically significantly different from control. . OQ
&

Conclusion:
RMS considers that the NOAEL must be set at 6.5 mg/m’® = 1.75 mog/kg bw/d for metam sodium: Based on food
consumption decrease, serum chemical changes, some of th may indicate liver damage and nasal stress

revealed by histopathology. (Zr
Pulmonary histiocytosis and gastric erosions of the stomachkwere seen in male and female rats exposed to 160
mg/m’.
g 6;0
Q

The company proposes to set the NOAEL at 45 mg/
The NOAEL deduction of this study done by the wotifier was in accordance with the evaluation in the study
report and the NOAEL was, thus, derived at thestiid dose level. The notifier is of the opinion that changes in
blood parameters are not of any biological and texicological relevance since re-examination of the liver sections
did not reveal a treatment-related effect on liv§s and changes on these blood parameters are thus, not indicative
for hepatotoxicity due to the absence of.@ histological correlation in the liver and also in other organs.

Furthermore, no treatment- and/or dose-r %ed effect were evident on absolute and relative organ weights at the
low and mid dose level. Reductions body weight gain at the mid dose level of both sexes were not
accompanied by corresponding reductidns in absolute body weights which were very comparable to controls at
the low and mid dose level. As canbe seen from the body weight tables, the body weight gains determined at
the different time points were very comparable to controls at the low and mid dose levels. However, absolute
body weights were about 15 % &her in animals assigned to treatment groups at study initiation which explains
the retardations in overall bodzzy\Welght development at study termination.

The effects observed in the piratory tract are considered to be of local nature due to the irritating properties of
metam. Q)

Based on the observatj¢ns and findings made in this study, the overall conclusion presented in the study report
is considered to appré&‘iately assess the NOAEL for systemic effects which is derived at the mid dose level of

45 mg/m’
mg/m". \fb

GLP: yes, but no @st of competent authority.

Guidelines: not in agreement with Dir 87/302/EEC or OECD guideline 413(1981).

Deviation fromdfficial protocol: blood analysis not performed in all animals. The study is performed with a formulation.

Material an¢-Methods: 18 Sprague-Dawley rats/sex/dose were exposed to aerosolized Vapam technical (lot n® EHC 0355-21; containing

32.7% me{zﬁn sodium) via inhalation for 6 hours/day, 5 days/week at concentrations of 0, 6.5, 32 and 160 mg/m® for 65 exposure days.

Blood samples were obtained from 6 rats/sex/dose after 6 weeks of exposure and from abdominal aorta of 6 rats at study termination.

Inhalation chambers were of 1 m* and proposed concentrations were generated using a Collison compressed air nebulizers. Metam sodium

decoﬁzsed gradually to MITC and H,S, in a 1 to 1 ratio, upon exposure to humidity in the chamber atmosphere. Periodically the

ntration of MITC was determined. Actual mean chamber concentrations after 65 days of exposure were 6.5, 45 or 160 mg/m’. These

es, which were determined using measurements of sodium ion levels, were calculated to be equivalent to internal doses of 1.75, 12.1 or
2.6 mg/kg/day. Mean MITC concentrations, measured by infrared adsorption, were 0.7, 2.2 or 5.7 mg/m> (0, 0.23, 0.74, and 1.90 ppm),

/(Q equivalent to internal doses of 0.189, 0.59 or 1.54 mg/kg/day.

<)
S
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Statistics: body weight, hematology, blood chemistry, cholinesterase, and organ weights were compared between groups by one-way
analysis of variance, Bartlett’s test for homogeneity of variance and Dunnett’s t test. Clinical observations were analyzed by Mann-Whitney
sample rank test or Fishers exact probability test. Histopathology was analyzed by the Fishers exact probability test. The study is accepsed.

%}
Concentration of metam sodium in air (mg/m®) and % of chamber atmosphere MMAD Mean concentration of MITC mg/m’
6.5 mg/m’  =33% of chamber atmosphere 1.8 pm 0.7=10.23 ppm ,.\Q
32 =74% 1.7 2..2=0.74 ppm ~
160 =93% 2 5.7=1.9 ppm «Q
&
S

- Metam-sodium: a CTL re-examination of liver sections from a sub-chronic in@lation study with
vapam technical in rats (Duffell, 1992)

<
(@)
N
Findings: R

$

In the previous reported study, the findings recorded here as mononuclear§ell infiltration was termed
lymphogranulomatous hepatitis. At the CTL, a mononuclear cell infiltration of tl%'\liver is recorded as part of the
background pathology of the rat strains. Its severity is usually minimal to slight. It comprises focal or multiple
deposits of lymphoid and macrophage cell types, in the portal areas and/, \sinusoids, and is insignificant in
terms of liver function and health of the animal. In strict semantics @i infiltration of lymphoid cells and
macrophages may be termed lymphogranulomatous, and as these are guflammatory cells the suffix “it is” is
added to the organ so infiltrated. These infiltrating mononuclear cells robably represent the liver’s reaction to a
low level of antigenic and infectious challenge, although the pathogenesis of the lesion is not established. It is a
background lesion occurring to a minimal extent and does not g\%tify a description of lymphogranulomatous
hepatitis, which suggests a far more significant lesion. N

On re-examination of the liver sections there was little differ&ce between the groups in the incidence of this
lesion, by whatever term it is designated. There is a differen¢® between the original pathologist’s report and this
one. It is likely that the original pathologist had a slighﬁ’y higher threshold where he started to record the
finding. In all those cases where he noted the finding thgre is agreement with the grading as minimal (table B.

;.
N
&

6.3.3.1-2). §
Table B.6.3.3.1-2a: 13-week inhalation study Witkqgetam— re-examination of liver slides.
b" Control 160 mg/m’

> M F M F
N° examined 2 18 18 18 18
Necrotic hepatitis focal minimal o7 2 1 0 1
Biliary hyperplasia minimal - 1 1 0 0
Hepatocyte vacuolation focal slight 0 2 0 0
Mononuclear cell infiltration mininzaf 16 13 16 14
Capsulitis ~ 1 1 0 0

-O

X

Conclusion: the lesion term\eéqymphogranulomatous hepatitis is now designed mononuclear cell infiltration of
the liver. There is no differéfice in the incidence of this lesion between control and high dose rats.

%)
GLP status: procedures le)report not subject to QA audit.
Aim of the study: the histological liver sections from rats in the control and top dose groups were re-examined to determine
the nature and incid@;&e of the lesions noted as lymphogranulomatous hepatitis in the study when originally reported by
Stauffer. (¢)
Methods: the hagmatoxylin and eosin stained slides of the liver of all animals in the control and high dose groups were
examined microSgopically. The study is accepted.

&

o
B.6.3.3.~3§ Percutaneous 21-day toxicity (rat) (Annex IIA 5.3.3)

‘)
§3-weeks toxicity of metam fluid at 31.25, 62.5, 125 mg/kg bw/d in rabbits (Leuschner, 1979)
O

@)
ﬁhdings:
S

Mortality: all rabbits survived the study.
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Clinical signs: during the 21 days of local application, no clinical signs were seen. -9
Food and water consumption were within the normal range during exposure. Q;o

Body weight gain was not impaired. Q;Q
Hematology: no compound-related effects were seen. <
Clinical chemistry: values were within the normal ranges. §
Urinalysis: no abnormalities recorded. >
Ophthalmoscopy was normal. i\@
Necropsy did not show pathological changes. &

Organ weights were normal. Q)Q’
Histopathology did not demonstrate any further dose-related findings.

Skin reactions: go\.

At the lowest dose, the skin was not injured.

At 62.5 mg/kg, locally slight erythema was seen from the 4™ to 13™ day onward: §metlmes accompanied by
slight rhagades. Edema occurred also in rabbits and was hardly seen at the last ap@catlon day.

At 125 mg/kg, locally slight erythema was seen from the 1% day onwards wi "Eormatlon of slight to moderate
rhagades (fissures or crack in the skin). Edema occurred also in all rabbits d g the first half of the application
period and was intensified at the last application day. Skin injury was morg §€vere.

Edema disappeared within 4 days, erythema within 10-11 days in ﬂg. abbits with follow-up period, after

discontinuation of treatment. .0
. . X

Macroscopic autopsy findings: NG

No injury of the skin was seen at 31.25 mg/kg bw/d. 0

At 62.5 mg/kg bw/d, the treated skin showed slight erythema in @Veral animals and edema only in one rabbit at
time of dissection after three application weeks.

Dose-related more marked erythema and edema were observ@ in all rabbits locally at the dissection at the end
of application phase.

Histology: slight epidermal-dermatitis in eight rabbits Q@ated with 62.5 mg/kg bw/d at the end of exposure
period. No injury was seen at the end of recovery perloéO

At 125 mg/kg bw/d, moderate to marked epidermal c@fmatitis was seen in all rabbits. After recovery period, the
skin of three rabbits was free from pathological ch

There were no definite differences between intactand scarified skin in any dose.

Table B.6.3.3.3-1a: skin reactions in rabbits féﬁ)wing a 21-day dermal exposure to metam sodium.

Skin reactions day 0-21 0 Ao‘ﬁ’ 31.25 | 62.5 |  125mg/kg bw/d
X Number affected rabbits/n°exposed
M A‘ZF M F M F M F
Intact skin o -
Edema 20
Slight o 0 0 0 13 13
moderate X 2/3 2/3
Erythema N
Slight A0 0 0 0 2/3 1/3
moderate Cy 2/3 13
marked & 13 2/3
Rhagades X Q§\
Slight o 0 0 0 0 2/3 1/3
moderate S 13 2/3
Abraded skin <
Edema & 0 0 0 0
Slight O 1/3 13 1/3
moderage” 1/3 2/3
Erythéma 0 0 0 0
Slight 2/3 2/3
mbderate 1/3 2/3 2/3
‘marked 1/3 1/3
A Rhagades 1/3
o
S
Q_
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Skin reactions day 0-21 0 | 31.25 | 62.5 | 125mg/kg bw/d?

Number affected rabbits/n°exposed o d

M F M F M F M oF
Slight 23 [S23
moderate 13 o 173
Epidermis dermatitis: h@o
Slight 8/10 <
Moderate to marked & 10/10
Q
. 0

Conclusions:

X
No systemic toxicity was observed. Local dermal effects were seen at 62.5 and 125 Q‘%g bw/d. NOAEL for
local effects = 31.25 mg/kg bw/d. NOAEL for systemic toxicity > 125 mg/kg bw/d. \§0

GLP: not mandatory at that time. <

Guidelines: not fully in agreement with Dir 92/69/EEC or 84/449 but in agreement with OECD 410 ~@1).

Deviation from official protocol: The doses are too low and inefficient. &

Material and Methods: 10 white Russian rabbits/sex/dose received metam sodium (BAS 00500~Qo42.4%) by local administration to intact
and abraded dorsal skin over 21 days at 31.25, 62.5 or 125 mg/kg bw/d for a 8 hour exposurg/day. 0.8% aqueous hydroxypropyl-methyl-
cellulose gel served as diluent and was used for the control group. The application site are. s of 15 x 16 cm. the application site was not
covered. After exposure, the backs of the rabbits were washed with warm water. Animals gﬁre maintained in cages where turning of whole
body was not possible. Two animals/sex/group were observed for an additional 21 days. \Q

The study is accepted. O\;Z?
B.6.3.3.4a Percutaneous 90-day toxicity (rat) (Annex IIA 5.3.3 g
N
No data required. be
Q

(%]
~Q
B.6.3.3.5a Additional studies published in the open li{\@“rature:

- Immunotoxicological characteristics of stﬁum methyldithiocarbamate (Pruett et al., 1992)
» S

Findings: >

Major effects included decreased thymus weiglit at all time points; increased spleen weight after 10 or 14 days
of exposure, increased bone marrow cellulagity after 10 or 14 days of exposure, significant decreases in mature
lymphocyte subpopulations which were er in the thymus than in the spleen, relatively selective depletion of
the major subpopulation of thymocytes (CD4'CDS8"), and decreased body weight. Overall patterns of changes
were consistent with the conclusion thiat metam rapidly depletes most CD4'CDS8" thymocytes, more slowly
depletes a smaller number of maturélymphocytes in the thymus and spleen, and induces compensatory and/or
detoxication mechanisms after 10@% days of exposure. Subsequent experiments were done to assess selected
immune function parameters. @“etam at 50-300 mg/kg/day for 7 days caused substantial, dose-dependent
suppression of NK cell activ@?y. No suppression of antibody production in vivo or splenocyte responses to
mitogens or allogeneic ly ocytes in vitro was detected. NK cell activity, thymus weight, and CD4 CD8"
thymocyte numbers were @ﬁppressed by dermal administration of SMD.

According to the RMﬁS)
In this study, metamﬁlas given at high doses via gavage and bw decrement was 10% or greater suggesting that
the study was perérmed at the MTD. Spleen relative weight was increased and thymus weight was decreased.
Hemoglobin :ﬁ‘hematocrit and lymphocyte count were decreased and leukocyte and neutrophil count was
increased. Simfilar effects were reported in studies reported in the dossier but at much lower doses. These results
does not ch@’ge the conclusions reported in the DAR.

S

O
Material ‘a‘methods:
Six Fe C57 black/6 x C3H mice were used. Metam (Chem. service, lot 14-133, 90% and lot 35-73, 95%) was dissolved in water and
was fréshly prepared for each assay at 300, 225 or 150mg/kg bw/d. Initially, the compound was administered orally to female B6C3F1 mice
at3 g/kg/day for 3, 5, 10, or 14 days. Body, liver, kidney, spleen, and thymus weights were measured. Selected hematological and bone
(ggvm parameters were examined. Flow cytometric analysis was used to assess changes in lymphocyte subpopulations in the thymus and
spleen, and production of antibody-forming cells in vitro was measured. In another experiment, metam was given orally for 7 days and
munology was done on day 8.

\;
&
S
S
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B.6.3b Short-term toxicity with Methylisothiocyanate (MITC) (Annex I1A 5.3) Q;o

Q
o
B.6.3.1b Oral 28-day toxicity (Annex ITA 5.3.1) $
Q
@)

- Study on the 4-week Inhalation Toxicity of Methyl Isothiocyanate in rats at 5, 20 or 180 mg/m
(Klimisch et al., 1987)

Findings: S
No deaths occurred during the study period.
Clinical signs: during exposure to 20 mg/m’, rats had eyelid closure, somnolence, and ruffted fur from the third
day of exposure onwards. On the next morning before exposure, nothing abnormal wa@Qnoted. At 100 mg/m’,
these signs were seen at a greater extent during exposure. Reddish nasal discharge oggurred in some animals as
well as eye discharge, intensified head cleaning and difficulty in breathing, and strétched posture. Initially, the
rats recovered until the next exposure. As the duration of the study increas\ , the signs were no longer
reversible. &\'

Body weight was depressed for the male rats at top dose starting from day 7 a@”for female rats at day 27.

Body weight change at top dose was significantly depressed for males @oughout the exposure period. In
females, a trend toward retardation was observed without reaching statistiCal significance.

Hematology: increase in leukocyte count at top dose in females, incréase in neutrophilic polymorphonuclear
granulocyte count in males at mid dose and in male and female@ts at top dose could be related to the
inflammatory process in the respiratory tract. Tromboplastin timeg },@e prolonged in male rats at top dose.
Clinical chemistry: urea and glucose values were significantly {qmreased in males and females of top dose,
whereas a decrease in triglyceride and albumin concentrations was noted in males only. Increase in bilirubin was
noted in male rats at top dose. A very slight increase in GPT ﬁ ALT were noted in females at top dose.

Organ weight: some absolute organ weights were modified; Yiver and kidney weight were decreased while lung
weight was increased. It cannot be concluded if altered liv€r and kidney weight are compound-related.
Histopathology: o

- Liver: no pathological changes were seen aqé“\it is difficult to assign the hyperbilirubinemia observed
and the prolonged clotting time to a speoific clinical picture since no pathological changes were
detected in the liver and the red blood cgll counts. It is therefore difficult to conclude if these findings
are of a substance-induced nature, taking into account that the described effects occurred in one sex
only. Iy

- Lungs of all male rats and two ale rats at top dose were found to have focal mucous-purulent
bronchopneumonia with partly éned alveolar septa and activated alveolar cover cells. The epithelial
cells in the bronchi and bronclﬁble were proliferated. The lungs of these two females and three males
were emphysematous. Q

- Tracheal epithelial prolifergtion and single cell necrosis occurred in all male and female rats at top dose
and one animal/sex was found to have a mucous-purulent inflammation.

- Catarrhal purulent rhi@s was observed in the nasal cavity of all animals at top dose and olfactory
epithelium was atrophic. These findings occurred in a few animals of the control group. Focal
squamous metapla@oa in the area of the respiratory epithelium was found in three males and all females
at top dose. ThesgAchanges are considered compound related (table B.6.3.1-1b).

Comment from RMS:; gécording to a scientific review panel on toxic air contaminants air resources board, State
of California (2002)0it was concluded that the olfactory epithelial atrophy S2, can be divided up as focal and
non focal and an_ificrease can be seen from 1/5, 2/5 between control and low dose, no further increase at the mid
dose and goingz‘,to zero at the high dose. If we are looking to atrophy non-focal, which is interpreted as a
somewhat mofé serious level of atrophy, (focal islands of atrophy have spread and become indistinguishable
from each qfher); it goes up with dose. This means that since the focal atrophy is going down and the non focal
atrophy ig3going up, there is an increase in severity between the low dose and the mid dose, and that in fact,
betwe%@the control and the low dose, there is an increase in focal atrophy, which becomes non focal at higher
dose,
Acgdtding to the open literature, degeneration resulting in olfactory epithelial atrophy is a common change after
inistration of an olfactory toxin. Regeneration of the olfactory epithelium results in squamous or respiratory
. \agletaplasia, which is presumably more resistant to the irritant effects of the substances, is a common response in
,Q(\rodent nasal passages following exposure to cytotoxic irritants (Gaskell, 1990, Morgan et al, 2000).
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Table B.6.3.1-1b: 4-week inhalation study of MITC in rats. -9
Endpoints/dose 0 5 20 100 mg/m’ Q‘Z?
(1.7 ppm) (6.8 ppm) (B4ppm) ¢
M| F M F M F M F
Body weight 112-23% * 6% *
from day 7-27 mbday 27
Bw gain 118-8% 118-81% * @0-37% from
from day from day 7-27 C\(b day 7-27
727 oF
Hematology: N
HematoQuick Test 1%16%"
Leukocytes é)\' 1%29%
Neutrophilic 143%* | 160% T@g%* 1176%*
polymorphonuclear ) OQ
granulocytes S
Clinical chemistry NI
Urea & *12% 1*¥30%
Glucose o 1*¥16% 1*14%
Triglycerides Q 1%*58%
Albumin RN 1*8%
Bilirubin total & 1%929%,
GPT N 1*26%
ALP N 1*31%
Organ weight absolute ‘5’
Liver < 1*26%
Kidneys = 1*16%
Lungs Ko 1%71% 1*70%
Histopathology: >
Liver: O\)
Fatty infiltration > 2/5 0/5
Nasal cavity: S
Rhinitis catarrhal purulent o
Section 1 1 0o | & 2 1 1 5 5
S2 1 0 o 1 0 0 5 5
S3 2 0.8 1 2 1 0 5 5
S4 1 o] o 1 1 0 5 4
Olfactory epithelium SU
Atrophy focal 1<
Section 2 1 1 2 3 1 1 0 0
S3 9] 0 1 2 0
S4 I 0 1 1 0 1 1
Atrophy O]
Section 2 B! 0 1 0 2 5 5
S3 S 0 1 2 1 1 5 5
S4 o 0] 0 0 0 0 0 4 4
Respiratory g‘sithelium
Metaplasia séetion 1 0 0 0 0 0 0 3 5
S2 < 0 0 0 0 0 0 0 2
Trached®
Mucopitrulent 0 0 0 0 0 0 1 1
inflagimation
Epithelial proliferation | 0 0 0 0 0 0 5 5
:Single cell necrosis 0 0 0 0 0 0 5 5
- Lung:
N emphysema 0 0 0 0 0 0 3 2
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Endpoints/dose 0 5 20 100 mg/m’ (0{0
(1.7 ppm) (6.8 ppm) (34 ppm) L
M F M F M F M K
Bronchopneumonia 0 0 0 0 0 0 5 R
Bone metaplasia 1 0 0 1 0 1 3 O\ 0
Epithelial proliferation | 0 0 0 0 0 0 5 L 2

Statistically significant modification : *p<0.05; s1..s4: examined sections (stage of sectioningCpossibly from
rostrad —s1, to caudad —s4; note: no reporting of olfactory atrophy in s1 — reasons not mention@m the study).
~Q®

Notifier agreed with the proposal after reconsideration of the findings. S
\Q
Conclusion: 5’
Increase in lung weight, bronchopneumonia and epithelial proliferation in bronchi id bronchiole, proliferation
in tracheal epithelial cells and inflammatory changes in the nasal cavity and atropby of the olfactory epithelium
as well as focal metaplasia of squamous epithelial cells in the area of respiratory epithelium were seen
essentially at top dose of 100 mg/m’. The company proposed a NOAEL{% 20 mg/m’ (5.76 mg/kg bw/d).
However, RMS considers that due to the slight decrease in bw gain se@@ in males at 20 mg/m’, NOAEL
systemic effects = 5 mg/m’ (= 1.35 mg/kg bw/d). &
&

RMS agrees with the Californian scientific panel with regard to the 3 Oerpnstation of nasal atrophy. Therefore,
RMS proposes to set the NOAEL local effects <5mg/m’ (= 1.35 mﬂ@; bw/d) based on the increased incidence
of focal nasal atrophy reported at this dose level. Q

N

>
Already Peer Reviewed, EFSA 2008 14

<
Open point: 2.6 MSs to agree on the relevant NOAEL of t}@&28 day inhalation study with MITC (Klimisch et al
1987) at a meeting of experts [See reporting table 2(1 4)],;0
o

Q
RMS : At 20 mg/m’, there is a slight decrease in I@y weight gain in males, suggesting that the NOAEL for
systemic effects =5 mg/m>. @
The decreased weight gains in the & are reprod@(@d in table B.6.3.1.1b.
Table B.6.3.1-1b: 4x5d inhalation toxicity of ﬁTC in rats: body weight gain (g)

Dose (mg/m?) o? 5.1 19.9 100.0
ppm Ry 1.7 6.8 34
ng’ @ % (@ % (@ %
a7 5 24.7 105 19.3 82 | -19.2%* y
dl4 o 4. 45.6 107 | 37.8 89 | -22.0%* i
d21 ~] 629 67.2 107 | 55.8 89 | -28.2%* y
Y 83.6 105 | 727 91 | -14.9%* y
a27 ,S»Q’ 79.7

RMS considers that f@;‘l atrophy is going down and the non-focal atrophy is going up, suggesting that there is
an increase in severitgbetween the low and mid dose and that in fact, between the control and low dose, there is
an increase in focetcl)\ trophy, which becomes non focal at higher dose. The local effects NOAEL was considered
<5 mg/m’. S

o

GLP: only a s%@%nt of QAU

Guidelines: i eement with Dir 92/69/EEC.
Material ag@ ethods: Five Wistar rats/sex/dose were exposed 6 hour/ day by inhalation to MITC (batch n° 6205MK, 96.9%) as a vapor for

4 weeks ¢ach working day. The intended respiratory air concentrations were 5, 20 and 100 mg/m®, and the following values were obtained:
5.1, 19.9and 100 mg/m’. Srats/sex was kept as controls. Air samples were analyzed by GC and MITC quantities were calculated from the
correspending area integral value.
Statistical analysis was performed using the computer system of the department: clinical examination was performed using the ANOVA test
@Dunnett’s test; chemistry was compared using the t test and pathology evaluation was performed using a t test generalized by Williams.
. %e study is accepted.
N
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B.6.3.2.2b Oral 90-day toxicity (dog) (Annex IIA 5.3.2) (_0{0
- Methyl isothiocyanate: 13 week oral toxicity study in Beagle Dogs (Final Report — Re@?ated
administration for 13 weeks) (Harling et al, 1986) <
$
Findings: @b
<<
Mortality: there were no deaths. ’§
Clinical signs: vomiting, usually within 2 hours of dose administration was occasionally %gbrted in control,
0.04 and 0.4 mg/kg bw/d and occurred more frequently at 2 mg/kg bw/d. ‘Q
Excessive salivation, associated with the dosing procedure was occasionally observed @r 3 dogs receiving 2
mg/kg bw/d during the final 7 weeks of dosing. X

. 9 .
Body weight: gain was reduced for most females at top dose. The rate of weight gai was increased for many
animals due to the intake of 10 ml/kg/day corn oil as part of the dosing procedure.
Food consumption: no compound-related effects were seen in females. In males\@lght not reaching statistically

significance, dose related effect was noted. Q&
X

Ophthalmoscopy: no treatment-related abnormalities were detected. 0\?

Haematology: Q

Mean activated partial protrombine time for females from all treated g?gups during week 6, and males and
females at 2 mg/kg/day during week 13 were significantly greater than@ﬁe control value. The mean protrombine
time for males at top dose was also significantly increased during w 68"’13

Clinical chemistry: at week 6, there was an effect on serum protemg)thh significantly decreased total protein (at
2 mg/kg bw/d: |6% in males, |8% in females) and or total glo@n concentrations reported for males (| 17%)
and females (|14%) at top dose during week 6 and dur]@g week 13 for females. The mean albumin
concentrations for females in all treated groups were greater@}han control values during week 13 and could be
related to dehydration. Electrophoresis during week 13 @evealed decreases in all 4 globulin fractions (al,
a2,B,y) for males and females. Q

Mean calcium levels for animals receiving 2 mg/nggere significantly decreased during week 6 and 13 of
dosing. $

Mean cholesterol concentrations were significantlyjower than control in females but such a trend was apparent
before dosing. )

Urinalysis: no treatment-related effects were sz@l

Macroscopy: post mortem: the mucosal surf4@e of the gall bladder of most control and treated dogs was white
and furry in appearance. The liver of manychimals from control and treated groups were coarse in texture, with
accentuation of the lobular pattern. Pale ~4>1,gcoloration of the liver was sometimes also observed. These findings
were partially attributed to the large volttrme of corn oil consumed by the animals. The severity of these findings
increased with increasing dose level. @A cording to the authors of the study this may be related to administration
of the vehicle corn oil.

White catarrhal material adhere@?o the stomach mucosa was observed at 2 mg/kg bw/d. generalized pallor of
the skeletal muscle was reporte@n 1 dog of the same group.

Organ weight: no compound:i€lated effects.

Histopathology: periportal iepatocyte vacuolation and lipid deposition were found in the livers of control and
treated dogs. However, béth the incidence and severity were increased for animals receiving 0.4 and 2 mg/kg. A
degree of thymus 1nv¢$"on was observed at 0.4 mg and at 2 mg/kg (Table B.6.3.2.2-1b).

<
Table B.6.3.2.2—1br\@0-day gavage study in dogs with MITC results of week 13.

Endpoints/dosegx.u 0 | 0.04 | 0.4 | 2 mg/kg bw/d
O(D Number affected animals/number examined

Sex 1{0 M F M F M F M F
Clinical s
Vomltmg 3/4 | 3/4 2/4 3/4 4/4 2/4 4/4 4/4
Body weight 15 % 10.5 % 14 % 112 %
Bods:weight change 7% | 130% | |7% 133% 117 % 154 %
Food consumption 13% | 111% | 5% 13 % 18 % 2%
5l?ematology:

&Q' latelets 128%
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Endpoints/dose 0 | 0.04 | 0.4 | 2 mg/kg bw/d @
Number affected animals/number examined G‘DJ
Sex M | F M F M F M B
PTs 18%* <
APTTs 120%* | Or17%*
Blood chemistry: @o
Globulin &
Albumin 130%* 121%%* S 117%*
Total globulin 2 120 %*
al 125:%* 112 %
a2 6% 117 %*
B 215 % 123 %*
125 %* 125%* F 120% 125 %*
Ca’’ o 17%*
Cholesterol 126 | 135%* 136 %*
Urinalysis: P
Volume 124% | 4% | 118% 3% 113 % 130 %
PH 67 ] 65 7.0 6.5 67 | - 7.5% 6.3 6.8*
Macroscopic findings: Xe)
Gall bladder-furry 7/8 8/8 o\fz?g/s 8/8
mucosa .9
Liver: L
coarse texture 4/8 5/8 S 7/8 8/8
pale discoloration 1/8 0/8 @ 1/8 3/8
accentuated lobular QQ
pattern minimal 2/8 2/8 o 4/8 3/8
/moderate 2/8 2/8 € 3/8 5/8
Histopathology: §)
Thymus involution <t 1/4 1/4 2/4 1/4
Liver: >\("’
hepatocyte vacuolation+ lipid depots: S
Moderate 0/4 | 0/4 | 04 0/4 0/4 1/4 3/4 2/4
Marked 0/4 | 0/4 | 20/4 0/4 0/4 0/4 0/4 1/4
*Statistically significantly different fropézontrol.
Q
Conclusion: ;b@

According to the RMS, the NOAE should be set at 0.04 mg/kg bw/d taking into account, at the next dose level
of 0.4 mg/kg bw/d of thymus i&q&uﬁon, and liver periportal vacuolation and lipid deposition.

(O
RMS does not support the \}posal of the company to set the NOAEL at 0.4 mg/kg bw/d. The argumentation of
the company is presented @elow.

O
- Clearly treatment—é%ted and toxicologically relevant effects notable at 2.0 mg/kg bw/d (body weight/body
weight developmentin females, prothrombin time in males/females, calcium in males and females, cholesterol in
males and females) lung weight in males, macroscopic findings in stomach and skeletal muscle, moderate to
marked liver hq@sztocyte vacuolation in males and females on microscopic examination)
- Changes in Hbumin/Globulin at 0.04 mg/kg bw/d and 0.4 mg/kg bw/d not dose-related and/or not consistently
seen at the@pecified observation time points and covered by range of historical background data taking into
account q@e-dependencies
- No st@‘stically significant changes in liver-specific parameters such as ALT/AST/ALP or Total Bilirubin in all
groupsCof treated dogs
- Statistically significant decrease in testes weight at 0.4 mg/kg bw/d and 2.0 mg/kg bw/d and statistically
iGnificant increase in pancreas weight at 0.4 mg/kg bw/d and 2.0 mg/kg bw/d in females not regarded to be
.dpxicologically relevant as no clear dose-response relationship notable and changes covered by range of

,Q(\\historical background data taking into account age-dependencies
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- Macroscopic findings: Coarse texture of liver also seen in control animals and regarded to be -the
consequence of large volumes of vehicle (corn 0il) used 103
- Microscopic findings: Liver hepatocyte vacuolation in males and females only trace to min@%l at
0.04 mg/kg bw/d and 0.4 mg/kg bw/d and not regarded to be an adverse and toxicologically relevant éffect due
to the absence of a clear dose-response relationship and no changes in liver serum enzymes §
- Conclusion derived in the study reflects conclusion of the study director and no differentiation nide between
NOEL and NOAEL. N
03’0
Already Peer Reviewed, EFSA 2008 ~Q®
x

Open point: 2.7 Relevance of thymus involution and liver vacuolation at 0.4 mg/kg bQ?dat in the study with
MITC by Harling et al, 1986, to be discussed at a meeting of experts OC}
[See reporting table 2(17)] &

S
RMS: Initially, it was suggested to revise upwards the relevant 90d dog NOAEIQ‘;}‘or MITC. It is questionable to
ignore the thymus effects at the mid-dose, as the finding was replicated at thgftop-dose, indicating a treatment-
related effect. The same remark holds for the vacuolation and lipid depots, witich occur in singularity at the mid-
dose, but again observed in 5/8 animals at the top-dose. A trend toward cQafse liver texture was also noted with
incidences of 4/8, 5/8, 7/8 and 8/8 at 0/ 0.04/ 0.4 and 2 mkd. This trend indicates a possible implication of
treatment at 0.4 mkd onwards. As several parameters were disturbe@at the mid-dose, the NOAEL could be

established at 0.04 mkd. e
The abovementioned findings (for liver histopathology somewhai{oextended) are highlighted again in the next
table. b\
q03
Table B.6.3.2.2-1b: 90-day gavage study in dogs with MITC*ﬁ‘lstopathology results of week 13
(Harling et al, 1986) <
Endpoints/dose 0 0.04 O 0.4 2 mg/kg bw/d
Sex d | 9 d RF d | 9 g @
Histopathology: N
Thymus involution®: ol o] of] o | 1 | 1 | 2 | 2
Liver: hepato€yte vacuolation (incidence /4):
trace | 1 2 | 2 ) 1 ) 0 1
minimal | 1 1 [0 1 2 1 1 0
moderate | 0 0 \‘:D 0 0 0 1 3 2
marked | 0 0] 0 0 0 0 0 1
Liyer: lipid periportal depots (incidence /4):
trace | 2,072 3 4 B B 0 1
minimal | 2~ 1 1 0 1 1 1 0
moderate | :® = 0 0 0 1 1 3 2
marked [P0 0 0 0 0 0 0 1
G

-The notifier declared: - ¢

“On macroscopic exé’))ination, a coarse texture of the liver is regarded to be the consequence of the

administration of lqge volumes of vehicle (corn oil). This finding was also seen in control animals and is

considered to be asgecondary effect following oral intake of high amounts of dietary fat.”

As no HCD in studies existed where corn oil was the vehicle (no other data available), the position remains

speculative. Ey¢h if the finding was observed in the study controls (which seems quite acceptable, as corn oil

would also to a fatty overload in the liver), the treatment seems to exacerbate it slightly.

S

-For Wh,éboperiportal vacuolation was concerned, no HCD could be submitted, as no former dog studies were

availa@? where corn oil had been used as a vehicle. The notifier noted:

“Migroscopic findings revealed periportal vacuolation and periportal fat in the liver of males and females

which were assessed to be only trace to minimal in severity in control dogs and at 0.04 mg/kg bw/d and 0.4

mg/kg bw/d, respectively. In addition, one incidence of moderate periportal liver vacuolation in mid dose
~females (but not in males) as well as one incidence each of moderate periportal fat in the mid dose group of

males and females was observed. In this context it is important to note that periportal vacuolation and
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periportal fat has only been observed in the liver of control males and females of this dog study which used 0@?
oil as the vehicle. No such findings were evident in control dogs of all other studies run around the time when
this study was performed and which did not use corn oil as the vehicle. In the absence of treatment-gelated
effects on serum liver enzyme parameters and as periportal vacuolation and periportal fat were also ob§ervable
in the liver of control males and females of this only study, it is questionable whether one incidence @noderate
periportal liver vacuolation in mid dose females as well as one incidence each of moderate periportal fat in the
mid dose group of males and females, respectively, may be regarded to be a direct effect of treatisént. Since the
finding of periportal vacuolation and periportal fat in the liver appears to be strongly reldted to corn oil
administration, the observation of moderate liver hepatocyte vaculation and fat at the mid dose level is not
regarded to be an adverse and toxicologically relevant effect.” \"Q

RMS had some reservations to dismiss the finding, as cases of moderate or marked fa acuolation were not
observed in the study controls, although the adversity may indeed be discussed, in the ébsence of other relevant

hepatic or clinico-chemical findings at the mid-dose. {@5
-Concerning the thymus findings the notifier declared: \OQ

“The incidence of thymic involution was comparable to the background rang > males and not covered by the
historical control data in females. However, the single incidences of thymté’-’nvolution observable in the mid
dose group of both sexes are not considered to be toxicologically adverse to the absence of a correlation to
clinical pathology parameters and as absolute and relative organ weights were not affected by treatment.
Furthermore, thymic involution has been reported by the pathologis&@f the testing institute to be quite often
seen in dogs and to be a common finding in treated dogs. This eﬂe@ in general regarded to be an unspecific
response of dogs to stressful situations and does not require a h]/,g@ amount of stress. Thus, thymic involution
may be considered to be not directly related to treatment.” .Q\

In HCD data provided by the notifier (90d Beagle dog ga@\ge studies, 7 studies 1986-1995), no thymus
involution was demonstrated in neither the & nor the @ (n:é@/29 animals). In non-gavage studies (capsule or
diet), 1/48% and 0/43Q (10 studies run in parallel duri@ 1985) exhibited thymus involution. Thus, while
spontaneous thymus involution may occur, the average\"@alue in the & HCD (2.1%) would not appear to be
convincing evidence of a chance event at the lowest dese of the study, but rather be indicative of a treatment-
related effect. However, also for this endpoint the ag@ersity may be discussed, in the absence of indications of

immunotoxicity in this study. o)

2

Therefore, the view of the notifier was not @y supported in the original DAR, and it was considered that
thymus involution, liver periportal vacuolatiof and lipid deposition at 0.4 mg/kg bw/d were compound related,
although the adversity of the findings in 1%@ and thymus, and the setting of the NOAEL may be discussed.

For this 13 week oral toxicity study wi&_ MITC in dogs, in the DAR the RMS proposed an NOAEL of 0.04
mg/kg bw/day based on thymus invaeftition and liver periportal vacuolation and lipid deposition at the next
higher doses.The notifier considere{db@hymus involution not relevant (only a secondary effect due to stress).

s

However, during peer-review, j&as considered that effects at mid-dose level were not marked, but could not be
compared with findings from é\\one year dog study, and with the parent the effects are increasing over time with
dosing. The study showed j§rconsistent findings. However the majority of effects were indicating treatment
related effects, consistent@‘the highest dose tested.

O
Conclusion, agreed ;ﬁfing Peer-Review (PRAPeR 2008):
NOAEL =0.4 mg/kgrb.w./day,
LOAEL=2 mg/lS\' .w./d, based on bodyweight decrease, haematological findings and blood chemistry.
S
GLP: yes, but no aftest of competent authority.
Guidelines: not-ftilly in agreement with Dir 87/302 or OECD 408 (1998-1981).
Deviation froin official protocol: Gavage of MITC was performed in two administrations with an interval of 4-5 h. clinical signs were not
completelyﬂ@orted
Material éhd Methods:
Four pute —bred Beagle dogs/sex/dose received MITC (batch n° BX 340178 AD11308, 95.96% and batch n® BX 340178 AD11328 at
95.96%; formulation CR 20593/1, AD11331) in corn oil by oral gavage, twice daily for 13 weeks at 0.04, 0.4 or 2 mg/kg bw/d. There was an
interyal of 4-5 hours between the two sub doses. Control dogs received corn oil. Test material was stable over the duration of the study up to
8 where another aliquot was prepared for week 9. Reduced concentrations of MITC were detected in dosing solutions used in weeks 5
..@p 8 and to correct this problem, a stock solution was prepared and used in week 10-13.
/(Q\T est compound BX 340178 AD11308 was used for administration on days 1-35 and day 36-58.
A Batch BX 340178 AD 11328 was used on days 58-66.
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Batch n° BX 340178, formulation CR 20593/1, AD11331 was used for the remainder of the dosing period from day 59. -9
The study is accepted. (g.)
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B.6.3.4 Summary of short-term toxicity (Annex ITA 5.3) Qcé”
Q
Drinking water range finding studies were performed for short periods of exposure in mice (6-8 days) aifd in rats
(21 days). The studies were used to set dose levels for the subsequent 90 -day studies. §
>

Rats and mice received metam sodium in drinking water for a 90-day period. Due to the insta@gfty of metam
sodium in water, the doses of metam sodium actually received were recalculated assuffiing maximum
degradation. In rats, at 18-20 mg/kg bw/d, the olfactory epithelium in the posterior nasal p %ge was affected
and Bowman’s glands were prominent and/or vacuolated and disorganized. The NOAEL y\\?@s set at 0.79 mg/kg
bw/d. In mice, at 36-38 mg/kg bw/d, mucosal hyperplasia and epithelial eosinophilia Was{@)parent in the urinary
bladder. Nasal cavity was not affected. A NOAEL at 0.49 mg/kg bw/d is proposed. \é}

In a 65-day inhalation study, at 45 mg/m’ metam sodium (12 mg/kg bw/d), rats na&a§passages presented a mild
degree of mucigenic epithelial hyperplasia as well as lymphocitic rhinitis. Pul ary histiocytosis and gastric
erosions of the stomach were seen in both sexes at 160 mg/m® (42 mg/kg bv\@). The NOAEL was set at 6.5

-9

mg/m’. S

Q
In dogs, metam sodium was given in capsules for 90 days and caused freatment related hepatitis at 5 mg/kg
bw/d onwards, resulting in the early termination of two dogs in the top@se group due to adverse clinical signs.
Treatment-related hepatitis was associated with progressive inappet@}: and weight loss. There was a variety of
changes, secondary to hepatotoxicity or indicative of genera@ed toxicity or poor clinical conditions.
Considerable reversal of both macroscopic and microscopic .@nges in the liver had taken place between
cessation of treatment with metam sodium and termination of @3 study. After 1-year, hepatotoxicity was more
evident in female dogs as suggested by increased ALT and Qé%e liver histopathological findings. The NOAEL
was set at 0.1 mg/kg bw/d. Q;\
Rabbits did not show systemic toxicity after dermal equ@@re for 21 days to metam sodium. Local skin reactions
such as erythema edema and rhagades and epidermis-dg@natitis were seen at 62.5 and 125 mg/kg bw/d. NOAEL
for local effects = 31.25 mg/kg bw/d. §
As severe toxic effects are reported at doses lozéﬁor than 50 mg/kg bw/d, RMS considers that metam sodium
should be classified R48/22. N
According to the company, based on the prévisions of EU Directive 2001/59/EC (28" ATP) and taking into
account the NOAEL derived in the 90-day~tat study, it is principally justified to classify metam with R48/22.
However, there was no serious damage 9i’even overt toxicity/mortality seen in the 90-day and/or one-year dog
studies. The most pronounced effect inz&fle 90-day study was hepatitis and a drastic increase in liver enzyme
parameters.
These effects on liver and liver e ZEMe parameters were shown to be completely reversible with full recovery
observable, which was agreed u in the evaluation of the RMS. In light of the reversibility of effects on liver
and liver enzymes, in the abseﬂ\@ of other severe systemic effects and in view of the occurrence of effects in an
individual animal only (seeo%etam one-year study), a classification with R48/22 is not considered to be
appropriate. Effects medi@ by local contact at the site of first contact will be mitigated by consideration of
suitable protective equipfient and are not within the scope of the R48. Such effects are rather addressed by R
phrases applicable fo:zétal effects (i.e. R34/35-R38/37/38).
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\-Q?I able B.6.3.4-2: Summary of short term-toxicity of MITC

Belgium Revised in August 2010,
N
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@
Table B.6.3.4-1: Summary of short term-toxicity of Metam. Q;o
Type of test Test Results Refereqf\:és
Test species substzllnce NOAEL LOAEL Symptoms Q’\&
purity (mg/kg (mg/kg ¢
bw/day) bw/day) @b
90-day drinking | refn° 0.018 mg/ml= | 0.088mg/ml |water % hiles, 1991
water study, Y06930/007 0.8 mg/kg =4.5 mg/kg consumption,
mice at 0.018, and bw/d bw/d hematologicalQQ’
0.088, 0.35,0.62 | Y06930/008, changes, &
mg/ml 525.54 g/L histopatholqgﬁal
changes in lgﬁdder
Oral 90-day batch n° 0.018 mg/ml = | 0.089mg/ml | body weight, Allen, 1991
drinking water Y06930/007 0.5 mg/kg =3.1 mg/kg food gﬁl water
study in rat at and bw/d bw/d cons \ption; nasal
0.018,0.089 and | Y03930/008; hi@pathological
0.443 mg/ml 525.54 g/LL ﬁ@ngs at top dose
Oral 90-day, Batch n®° BAS | 1 mg/kgbw/d | 5 mg/kg “TClinical signs of Brammer,
gavage study in 005 00N with bw/d ) C*'\\' toxicity, hepatitis, | 1992
dogat1,5and 10 | CTL refn® ,’5\' urinary bladder cell
mg/kg bw/d Y06930/008 o> increased mitosis
at 43.15% N
Oral 1-year dog | batch n® 0.1 mg/kg 1 m%@ Hepatotoxicity Brammer,
study by gavage | BAS/005/00N | bw/d bw@ (blood chemistry | 1993
at0.05,0.1or1 | 90-2; CTL n° o and
mg/kg bw/d Y06930/008; ;Q histopathological
525.54 g/L {S) findings)
(43.148% O
w/w) N
Inhalation 90- Vapam Metam: 45 mg/m’ = | Liver and nasal Knapp, 1983
day rat study at technical: lot mg/m’1.75 12 mg/kg toxicity
6.5, 45, 160 n° EHC 0355- | mg/kgibw/d bwid
mg/m’ 21; containing O‘_;Z)
32.7% metam \éb
sodium. Q§’
Percutaneous 21 | BAS 00500 N(27 NOAEL local 62.5 mg/kg | Local dermal Leuschner,
day rabbit study | 42.4% o | effects =31.25 bw/d effects: erythema, 1979
at 31.25, 62.5 or {\b mg/kg bw/d edema, rhagades;
125 mg/kg bw/d \\'O epidermodermatitis
Q(D NOAEL >125 mg/kg | No systemic
A% systemic bw/d toxicity.
%) effects
<

A 4-week inhalatio\ﬁzgat study was performed with MITC. At doses of 100 mg/m’, lung weight was increased,
and was associatq@ with bronchopneumonia and epithelial proliferation in bronchi and bronchiole. At this dose
level, proliferation in tracheal epithelial cells and inflammatory changes in the nasal cavity and atrophy of the
olfactory epithélium as well as focal metaplasia of squamous epithelial cells in the area of respiratory epithelium
were reporfed. The company proposed a NOAEL = 20 mg/m’ (5.76 mg/kg bw/d). A NOAEL for systemic
effects issptoposed at 5 mg/m’.
'S

In aQ0-day dog study by gavage with MITC, at the dose level of 2 mg/kg bw/d body weight decrease,
haé@?i’atological findings and blood chemistry were observed.

Type of test Test Results

References H
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Test species substance NOAEL LOAEL Symptoms D
. 9
purity (mg/kg (mg/kg 0@
bw/day) bw/day) N

MITC: 4-week Batch n° 5mg/m’ (1.7 20 mg/m’ Nasal cavity Kling's\?h,
inhalation study | 6205MK, ppm) =6.8 ppm | atrophy 19%@
in rats at 5, 20, 96.9% @
100 mg/m’ (§
MITC: 90-day Batch n° 0.4 mg/kg 2 mg/kg body weight » Harling et
dog study BX340178 bw/d bw/d decrease, al, 1986
gavage at 0.04, ADI11308, haematological 5~
0.4 or 2 mg/kg 95.96% and findings and b@od
bw/d batch n° BX chemistry 50

340178 $

AD11328 at S

S

95.96% Q@

formulation \&}'
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B.6.4a Genotoxicity studies with metam sodium (Annex IIA 5.4) (_0{0
(
B.6.4.1a In vitro genotoxicity testing (Annex ITA 5.4.1) Q;Q
)
B.6.4.1.1a Gene mutation test in bacterial cells (Annex ITA 5.4.1) §
>
- Report on the Study of Metam Sodium in the Ames test (Engelhardt, 1987) 5\3’
v
S
Findings: Q)Q)
Bacteriotoxicity was observed depending on the strain, experiment and test conditions frog@about 100 pg-2500
pg/plate onwards. No increase in mutagenicity was reported. (\O
X
. 9
Conclusion: N
According to the experimental results, it can be concluded that metam sodium @ ot mutagenic under these
experimental conditions. ~,\\'O
\(b
N

GLP status: yes (no attest of national authority). \"0

Guidelines: experimental protocol in agreement with Directive 2000/32/CE Annex 4D or 92/6 %/449 or OCDE 471 (1997-83).

Material and methods: metam sodium (batch n® ZH 130585, test substance n° 85/232; 42. n water was tested at 4 up to 5000 pg/plate
towards strains TA92, TA98, TA100, TA1535, TA1537, TA1538 using the standard plate incorporation assay or the preincubation test (20
min at 37°C). S9 was prepared from Arochlor 1254 pretreated rats. The stability of metax&odium was proved analytically. Positive controls
were mitomycine, 2 aminoanthracene, N-methyl-N-nitrosoguanidine or 4—nitro—0—phen\)#nediamine or 9 aminoacridine.

The study is accepted. o
9

N
- Ames test for N-methyldithiocarbamate (sodium salt).&é\esch, 1979)
Jol

Findings: &

Metam sodium was tested at 1.6, 5.1, 16, 51, 160, 510 or~c§600 ug/plate with or without S9 mix. In the absence
of S9 mix, metam sodium was markedly toxic at a dose®f 160ug/plate. Much less, toxicity was observed in the
presence of S9 mix. No mutagenic activity was obser\g under any experimental condition.

N
Conclusion: metam sodium was not mutagenic ungg‘ these experimental conditions.

GLP status: no Qb

Guidelines: experimental protocol not fully in agreeme (Qith 2000/32/CE Annex 4D or 92/69, 84/449 or OCDE 471 (1997-83).

Deviation from official protocol: strains were not c ed for their characteristics; test performed in duplicate and not repeated. Neither
means nor standard deviations were provided. Crit & for accepting the test are not provided.

Material and methods: metam sodium (purity, b. n°?) was dissolved in DMSO strains TA100, TA1535, TA1537, TA1538 were used.
The test compound was assayed at various dose to 1600 pg/plate in the plate incorporation test with and w/o S9 mix from Arochlor 1254
pretreated rats. Positive controls were benzopypene, 2 aminoanthracene, N-methyl-N-nitrosoguanidine or 3-methylcholanthrene.

The study is not accepted, as additional inf%fbaation as the purity and batch n ° was unknown.

<
B.6.4.1.2a Gene mutation tes.t\'xﬁn mammalian cells (Annex ITA 5.4.1)
o

- Report on the stud@or gene mutations in vitro of Metam sodium in Chinese Hamster Ovary Cells
(HGPRT locucs}G'vith and without metabolic activation(Engelhardt, 1987)

Findings: &

Metam sodium was (ﬁted three times at the same eight dose levels. The experiment was repeated because in the
first study, the cl@ing efficiency was too low and in the second experiment, the positive control resulted in a
lower mutant yietd than usual. These two experiments did not show a mutagenic response according to the
evaluation crit€ria defined. In the third study, 0.001 mg/ml lead to significantly increased n° of mutants in the
presence ofafletabolic activation. However, since this was a singular event and no dose response relation was
observedq\é is not taken as evidence of mutagenicity. A borderline effect was observed at 0.01 mg/ml, top dose
used, sl@.wing also cytotoxicity.

‘)

S
(@)
S

Table B.6.4.1.2a CHO cells- HGPRT test.
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Concentration mg/ml Experiment 1/2/3 9
N° mutants/10° cells | Cytotoxicity (at transition into selection medium)%
No metabolic activation ‘Q)V
0 0/0/0 51.50/56.25/93.25 <
0.0000464 0/0/0 49.5/64.25/76.75 o
0.0001 0/0/0 42.25/65.25/75.75 &
0.000215 0/0/0 56/54/64.5 <
0.000464 11/16/0 47.25/69.2/80.55 &~
0.001 0/0/0 57/60.5/72 @
0.00215 0/0/0.92 55.25/60.7/735.~
0.00464 0/0/0 55/66.25/68
0.01 0/0/8.5 47.5/56/62.5
Positive control: EMS 817/633/250 27/30/69.5
With metabolic activation .;oQ
0 0/0/0 48,7/88/97
0.0000464 0/0/0 .48.25/54/80
0.0001 6.67/3.77/0.68 _ $7A48.75/53/99
0.000215 0/2.82/8.55 39/47.25/78
0.000464 0/0/0 S 37/60.5/78
0.001 9.33/0/34.58 B> 36.25/58.25/86
0.00215 0/0/0 Y 54.75/73.75/76
0.00464 5.33/0 S 41.5/72.25/91
0.01 13.33/6.56/13.95 49.7/61//86
Positive control: MCA 50/79/725 < 46.7/47.5/79
~Q®

Conclusion:

x
A genotoxic effect at cytotoxic dose levels cannot be m?ed out completely: however, the results were not dose-
related and none of the negative controls registere ove a mutation rate of zero, a situation that makes one
suspect that occurrence at other doses is randoQ@ Nonetheless, equivocal mutagenicity in the absence and
presence of a metabolic activation system cann%‘be discounted.

Comments from the company: The notifier, Fe-evaluated the results of this study and concludes that metam
sodium dose not induce forward mutation%@j the HPRT locus in CHO cells in both the presence and absence of
metabolic activation. ~

This conclusion is supported by the a ce of a clear-dose response relationship evident and a slightly positive
response (i.e. increased mutation rate) was only evident at the highest dose level where also significant
cytotoxicity was noted. In addition¥he pre-defined laboratory criteria for a positive response in the HPRT-assay
were not fulfilled. The absenceq]ug? a(n) (overall) genotoxic effect is also confirmed by the results of in vivo
mutagenicity/genotoxicity testing of metam sodium where no positive response was observed (please refer to
B.6.4.2a In vivo genotoxicityesting (somatic cells) - Metam sodium: an evaluation in the mouse micronucleus
test (in vivo) (Barber and Mackay, 1996) and Cytogenetic study in vivo of Metam-Sodium in Chinese hamsters
bone marrow chromoso&l@analysis, single oral administration (Gelbke and Engelhardt, 1987)).

GLP status: yes (no attest gf national authority).
Guidelines: experimental protocol not fully in agreement with Directive 2000/32/CE Annex 4A or 87/302 or OECD 476 (1997-84).
Deviation from official’protocol: too low cell number; absence of mycoplasma not controlled. Relative cytotoxicity is not given.

Material and method§>metam sodium (batch n® ZH 130 585; 42.2% purity)
CHO cell line suE@ain K1 was used.
Range finding test: cytotoxicity test was performed using 50 mg test substance/ml in the absence of S9 activation for an exposure period of
16 h. visible %ipitation occurred at 1 mg/ml and decrease of cloning efficiency at 0.001 mg/ml.
100 000 ¢ ere seeded per flask for an attachment period of 24 h. Test solution was prepared in culture medium without FCS and diluted
with culture medium. Exposure period was 4 hr. 20 hr after treatment termination 200 cells of each dose were taken in duplicate and allowed
for colopy formation. A second assay was carried out following the same procedure at the transition into the selection medium. Expression
perio@as of 8 days. 4-sub culturing was used during the expression period. At the last passage, the cells are transferred into the 6-TG
co;ﬁing selection medium and 300 000 cells are seeded into the selection medium, Sflasks/dose.
initiation: 10° cells were seeded in flasks (duplicate), covered with medium, and left for attachment period of 24 hr. Then the medium
s changed and test material as well as S9 was added where needed and the mixture was left for 4 hr with and without S9 mix. After

'\o";ermination, the monolayer was rinsed. Expression time of 8 days: 16 hr after termination of exposure, cells were subcultured (all cells of
same dose level were pooled and reseeded at density of 10*/flask in duplicate). 200 cells of each dose level in duplicate were used for
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cloning efficiency determination. Further sub culturing was carried out 2 days later and twice in the following week, the last passage. was
transferred into 6-TG-containing selection medium (3x10° cells/flask; 5 flasks/dose; all cells of each dose are obtained from pooled cyga of

\;
&
S
S
&

the 2 flasks/dose). A cloning efficiency was also performed at this point, seeding 200 cells in duplicate. Q
3-methylcholantrene or EMS was used as positive control. Acceptance criteria are well described and correct. Q
The study is accepted. 5@
bo°
B.6.4.1.3a In vitro mammalian cytogenetic test studies (Annex IIA 5.4.1) <9
<
o
- Report on the in vitro cytogenetic investigations in human lyphocytes with metam s&lium (Gelbke
and Engelhardt, 1987) QQ
X
. o
Findings: <

\
According to the results presented in table B.6.4.1.3-1a, metam sodium caused a sé,?istically significant and
dose-dependent increase in the number of chromosomally damaged cells with or witout S9 mix.

Q
Table B.6.4.1.3-1a: Chromosomal analysis of human lymphocytes exposed to mé\gm sodium
dose Mitotic N°e Metaphas Metaphases N° ce{k Multiple | Polyploidy
pg/ml index | metapha es with with w@ aberrant %
% ses aberration aberration ex@x‘ange met./pul
Rel analyzed | including | excluding gaps N verizatio
° o \O
gaps% %o ] ;Z;' n
(o
- S9mix R
control 100 200 5 N 0 0 0.5
solvent 100 200 5 0.5 0 0 0
20 143 100 24* 10 2 0 0
10 161 200 12.5 35 0 0 0
5 144 200 8.5 D1 0 0 0
1 104 200 8.5 O 1.5 0 0 0.5
Mito: 0.3 27.7 200 53* o7 51* 24* 9/0 0
+ S9mix )
control 100 200 55 9 1 0.5 0 0
solvent 100 200 5 0 0.5 0 0 0.5
40 157 200 208 8.5% 1 0 0
20 117 200 A 5% 1 0 0
10 100 200 £30.5 2 0 0 0
Cyclo:6 84 200 O 23 15% 4* 0 0
* Statistically significantly differeitt’from control
S
Conclusion: AN
Metam sodium has a clasto@ic effect in vitro using human lymphocytes.

AN
Comment from the com\ggﬁv: Based on the results obtained, metam sodium appears to be clastogenic in human
lymphocytes in vitro Hoth in the presence and in the absence of a metabolic activation system. However, the
slides and the result«§were re-examined taking into account the morphology of the chromosomes. It could be
demonstrated tha@t 10 and 20 pg/mL (without activation) and at 40 pg/mL (with activation) severe toxic
effects on the %romosome morphology was evident preventing an accurate evaluation of the chromosome
damaging potential. Slides were therefore not suitable for chromosomal aberration analysis. The results of the
re-examinatigh of the slides showed that metam-sodium does not reveal clastogenic activity in the absence and
presence ﬁ& metabolic activation at concentrations which do not exert severely cytotoxic effects on
chromo ‘}nal morphology and therefore do not prevent an accurate evaluation of structural chromosomal
aberrations. The absence of a clastogenic potential of metam in this in vitro test is also supported by the results
of ir>vivo mutagenicity genotoxicity testing of metam sodium where no positive response was observed and
Wééh confirms the absence of an overall mutagenic/genotoxic potential of metam sodium (please refer to
6.4.2a In vivo genotoxicity testing (somatic cells) The small but statistically significant increase in the number
{\\of structural chromosomal aberrations at 20 pg/mL in the presence of metabolic activation was only slightly
.& outside the range of historical controls of the testing laboratory (0.0 —4.0 % aberrant cells) and was thus,

;.
N
&
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considered to be not of toxicological and/or biological significance. Finally, the study was conducted in 1986
when the effects of physiological disturbances (e.g. pH and osmolality changes) and toxicity on chromosgghal
morphology were not well understood. The understanding of the result of such toxic (rather than geng) Xic)
effects on chromosomes had developed significantly since 1986 and a concentration inducing such severe
cytotoxic effects on chromosome morphology would not now be selected or even required for ch@nosomal
aberration analysis in this assay type (Mackay, J.M. (1996) Review of Metam-sodium GeneticJoxicology;

Central Toxicology Laboratory, Macclesfield, Cheshire, UK; Report No. CTL/P/5287; not publis@&).

o
GLP status: no C%
Guidelines: experimental protocol not fully in agreement with Directive 2000/32/CE Annex 4A or 92/69-84/449 CD 473 (1997-83).
Deviation from official protocol: data from pretest not provided. Abnormal metaphases were counted but the number of abnormalities is not
reported. Exposure time is too long (OK for dir 84/449).
Material and methods: The doses of metam sodium (batch n® ZH 130585, test substance n° 85/232 AT 4%2%) dissolved in water were
determined from a pretest with cultures exposed to a wide dose range. Due to the findings, the doses selested were: 20pg/ml (w/o S9 mix)
and 40pg/ml with S9 mix and this selection was based on the quality of the metaphases and not on the rjtotic index as required in the test
guideline. The reason for this is that the test substance concentration causing reduction of the mit((){t\i\%ﬁﬁdex is at dose levels that severely
affect the chromosomes, thus no longer allowing evaluation. 10pg/ml and Spg/ml w/o S9 mix an pg/ml with S9 mix were chosen as
further doses. In addition, one higher and one lower dose were selected. Positive controls WergLe lcophosphamide and mitomycin. 100
metaphases of each exposed culture were analyzed for CA. Whole blood was added to the cul@e medium and incubated for about 48 h;
solutions of test substances were then added and subsequently re-incubated for further 24 h. emid was added 2-3 hr before harvesting
the dividing human lymphocytes. For assays with S9, 2 hr of incubation were performed a Is were washed and re-incubated for further
22 hr. a mitotic index based on 1500 cells was determined for at least the 2 top doses and for the solvent and negative controls. Fisher’s
exact test was used. The stability of test substance was proved. S9 was from Arochlor 12&)retreated rats.
The study is accepted. ;D\\'
S
N

- Metam sodium: in vitro cytogenetic assay in human l)@ﬁ)hocytes (Barber and Mackay, 1996)
. Q)(b
Findings: Q;\
~Q
Concentration related reductions in mitotic activity @\r’e observed in the cultures, thus demonstrating that
metam sodium is biologically active in this test systggl. No statistically or biologically significant increases in
the percentage of aberrant cells, compared to theoc\ontrol value, were recorded for any cultures treated with
metam sodium in the absence of S9mix. ;/_)Q
A small but statistically significant increase in the percentage of aberrant cells, compared to the solvent control
value, was recorded in cultures treated with (§etam sodium at 40pg/ml in the presence of S9mix. In order to
further investigate this small increase, extefided analyses of an additional 100 cells in metaphase/culture were
conducted for the + S9 portion of this stidy. A small but statistically significant increase in the percentage of
aberrant cells in cultures treated with am sodium at 20 and 40pg/ml is noted. These increases are however
within the laboratory solvent control fange (0.0-5.5% aberrant cells, n= 222, over a period of approximately 3
years). The statistical significance £ould be due to the low solvent control value in this portion of the study
rather than to any in vitro clasto SHic activity of metam sodium. The small increases observed in this study are,
according to the study director,&refore considered to be of no biological significance.
The sensitivity of the test @s’tem and the metabolic activation system were clearly demonstrated by the
increases in percentage of ﬁﬁerrant cells induced by the + control agents.

%)
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Table B.6.4.1.3-2a: chromosomal analysis of human lymphocytes exposed to metam sodium Q;o
Dose pg/ml Mitotic index Mean % aberrant cells excl. Aberrations/cell exclu@ﬁfg

% gaps gaps $
- S9mix (100 metaphases/culture) §
Solvent control 12.9 0.0 0.00 ©
30 5.6 0.5 0.005>
20 13 0.5 0,045
2.5 10.1 0.5 @005
Mitomycin 0.2 pg 6.2 56% <116
+ S9mix <
N° metaphases/culture: <

100 200 100 200 100 200
Solvent control 9.7 9.7 0.0 0.25 0.0 0.003
40 3.9 3.9 3.00* 2.75% o 0.03 0.028
20 5.9 5.9 1.50 1.75* 15 0.015 0.02
5 9.0 9.0 1.00 0.50 K 0.01 0.005
Cyclophosphamide 4.3 4.3 40* 36 & 0.44 0.44
50 pug s
* Statistically significantly different from control \(’5\'
O

Conclusion: N

RMS considers that, although the increase in aberrant cells is .\Q)v, the repeat study produced again very slight
positive results. Under these experimental conditions, the res%@ should be considered as equivocal.
<

GLP status: the study is GLP (no attest of national authority) except i@Q)stability/homogeneity/concentration of active ingredient with or
without solvent. 6\'

Guidelines: experimental protocol not fully in agreement with Directfe 2000/32/CE Annex 4A or 92/69-84/449 or OECD 473 (1997-83).
Deviation from official protocol: data from pretest not provideds8xposure time with S9 is too short. Collecting time at 72 h., abnormal
metaphases were counted but the number of abnormalities is no orted.

Material and methods: duplicate human peripheral blood cul from a male donor were exposed to metam sodium (batch n® WCR 14989-
13-01; CTL ref Y06930/013; 32.3% purity) solubilized in T at 40, 20 or 5 pg/ml + S9 (from Arochlor 1254 pretreated rat liver) mix and
at 30, 20, or 2.5 pg/ml without S9 mix. The cultures Wer&rvested at 72 hr after culture initiation. Cultures treated in the presence of S9
mix were treated for a period of approx. 2 hr at 37°C an(favere, after removal of culture medium re-incubated for the remainder of the 72 h.
2 hr prior harvesting, the cultures were treated wit Icemid. Positive controls were mitomycin and cyclophosphamide. No significant
increase in osmolality or changes in pH were seen. \éb

The study is accepted. Qg)

B.6.4.1.4a Testing for in vitro DNA@@Qamage (Annex ITA 5.4.1)
[
- Report on the mutageni test on metam sodium in the rat primary hepatocyte unscheduled DNA
Synthesis assay(Cifgpe, 1987)
N
2
%)

Findings:

Treatments above lodﬁgfml appeared lethal (17.3% survival). When the concentration was reduced to 50nl/ml,
survival increased t,§55%. At 5nl/ml, cell morphology was similar to the controls and survival increased to
93%. The positiv@ontrol 2-AAF was essentially non-toxic in this trial. The minimum criteria for UDS in this
assay were a méan net nuclear grain count exceeding 7.71 or at least 16% of the nuclei containing 6 or more
grains, or at | 2% of the nuclei containing 20 or more grains.

None of the<freatments with metam sodium caused nuclear labeling significantly different from the negative
control. I]b*contrast, 2-AAF treatment induced large increases in nuclear labeling that greatly exceeded all three
criteria g%}d to indicate UDS.
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Table B.6.4.1.4-1a: UDS in hepatocytes. 105

Concentration UDS grains Mean% nuclei with Mean% nuclei with | Survival at 21 l@%

nl/ml /nucleus >6 grains >20 grains $

Control 1.71 6 0 1005

2-AAF 9.57 69 9.3 983

Metam: {\\

250 2.38 12 0 Celig’died late

100 0.49 0 0 o 173

50 0.44 0 0 7 553

10 2.05 9.3 0 < 837

5 1.28 4.7 0 2N 93.4

2.5 1.02 1.3 0 & 96

1.0 2.69 10.7 0 N 102

0.5 0.75 0.7 0 > 96

| >

Conclusion: o

Metam sodium did not induce significant changes in the nuclear labelﬂ‘g of primary rat hepatocytes for an

applied concentration range of 250nl/ml to 0.5nl/ml. N

N
GLP status: limited to an attest of GLP/QAU. o\(b

Guidelines: experimental protocol not fully in agreement with Directive 87/302/EECAnnex V B or OECD 482 (1986).

Deviation from official protocol: experiment was not repeated. Q

Material and methods: metam sodium (test substance n°® 85/232; batch n°® ZH é}% 585, at 42.2%) was solubilized into WME medium with
1% serum and 15 concentrations were prepared ranging from 1000 nl/ml £6"0.025 nl/ml. 8 treatments from 250nl/ml to 0.5nl/ml were
selected for the analysis of nuclear labeling. Hepatocyte cells were exposéd for 18 hr by replacing the media on the cells with the media
containing the appropriated concentration of test material. Viability 1.5% was measured when the study started. The viable cells
attached to the culture dishes during 1.5 hr and the treatments were initiated one % h later with cell monolayer that were 92% viable. After
an additional 21 hr in culture, the average viable cells in the negative@)trols were 95.6% of the viable count at starting of treatments.

Th dy i d.
e study 1s accepte: \b
- Report on the mutagenicity test on metatqgodium in the Rec-Assay with Bacillus subtilis (Hoorn et
al, 1987) 5’
S

The rationale of the B. subtilis rec-assay 5@(bbased on the relative difference of survival of a DNA repair-
recombination proficient strain and its defr&ént strain, which is interpreted as genotoxicity.

The bacillus subtilis strain H17 (rec’) aﬁﬂ M45 (rec’) were used in this study. Both strains are recombination
efficient and deficient strains. The daQ(gge to the strain is repaired through cellular recombination functions in
wild type (rec’) cells but not in red®mbination less mutant (rec’) cells. It is highly probable that such DNA
damage-provoking agents are mu&enic. Strain M45 carries two independent rec mutations and is sensitive to

both fi hift and base-ch: t .
oth frameshift and base-c ang\\@lu agens

>
Findings: N
A(D

Positive controls showe@;ﬁie expected inhibition zone. Metam sodium did not exhibit genetic activity in any of
the assays conducted & this evaluation and was not recombinogenic to Bacillus subtilis indicator organisms
under these test coneﬁ:?lons.
o

Conclusion: &
Metam sodium”is not recombinogenic to Bacillus subtilis indicator organism under these experimental
conditions. @(’-’

S

GLP statg?glly attest of study director.
Guidelings® experimental protocol not reported in EC Directive.
Materiat and methods: metam sodium (batch n° ZH 130585; BAS 005 00 N/metam sodium at 510 g/L; 42.2%) was used at doses ranging
from\0:1 pl to 150 pl/plate. Each assay was conducted in triplicate. Strain H17 and M45 were used with or without S9 metabolic activation
Sél from Arochlor pretreated rat liver. The solvent water was negative control and MMS and sterigmatocystin were used as positive
trols. The test is a plate incorporation assay and the test substance diffuses from a center well to the surrounding agar media. Strain M45
3 unable to repair damaged DNA and the zone of inhibition is measured. Any test zone in which a differential of 4 mm or greater occur will

/(Q be considered to have recombinogenic activity. The assay was repeated.

The study is accepted.

\;
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B.6.4.2a In vivo genotoxicity testing (somatic cells) (Annex ITA 5.4.2) Qcé”
Q
B.6.4.2.1a In vivo micronucleus test (Annex ITA 5.4.2) <
Q
(o)
- Metam sodium: an evaluation in the mouse micronucleus test (in vivo) (Barber and Maq)ékay, 1996)
- S|
Findings: C)éb
It is mentioned that adverse reactions to treatment were observed for both males and fem@l&? but the results are
not reported. o
A single oral dose of metam sodium was given to mice at a dose level of 500 g bw, the MTD. No

statistically or biologically significant increases in the incidence of micro-nucleated pelychromatic erythrocytes

over the solvent control were seen in either sex at either of the sampling times inve&l; ated. The positive control,

cyclophosphamide induced statistically significant meaningful increases in MN ‘@nonstrating the sensitivity of
>

the test system. &
4

Conclusion: (Z)o)
Metam sodium, under these experimental conditions, is not clastogenic in the mouse MN test.

GLP status: the study is GLP (no attest of national authority) except for stability/ho%}geneity/concentration of active ingredient with or
without solvent S

Guidelines: experimental protocol not fully in agreement with Directive 92/69-84/4&9/CE Annex 4C or OECD 474 (1997-83).

Deviation from official protocol: peripheral red blood cells were not examin@~ this is in agreement with Dir 92/69. Toxicity data not
reported.

Material and methods: 5 CD mice/sex received a single oral dose of metam sgdium (batch n® WRC 14989-13-01; purity of 32.3%) in water
at 500 mg/kg bw. Bone marrow samples were taken 24 and 48 hr after dosing. Cyclophosphamide was used as positive control. Analysis of
variance was used for statistical analysis. QQ

A preliminary study was performed on two mice/sex/dose which received 800, 1250 or 2000 mg/kg. Groups of five mice/sex were then
dosed with metam sodium at 800, 1250 and 500 mg/kg. Based on Qgterns of clinical signs and lethality, a dose level of 500 mg/kg was
selected.

The study is accepted. §

<
B.6.4.2.2a In vivo mammalian chromosome aggf‘ration test (Annex I1A 5.4.2)

- Cytogenetic study ir vivo of Metam-Sodium in Chinese hamsters bone marrow chromosome
analysis, single oral administr& (Gelbke and Engelhardt, 1987)
O

Findings: ‘Z?QQ}
xS
In a pretest for determination of zh%te oral toxicity, deaths were observed down to a dose of 1470 mg/kg bw.
The amount at which all anim.aéQ survived was 1210 mg/kg bw, but it led to signs of toxicity such as irregular
breathing and squatting postur}\after test substance administration. In some cases, apathy was observed and the
general state of some anim: as poor. 1200 mg/kg was considered as the highest suitable dose. However, 8/20
animals died after this dosgMevel and it was decide to reduced the top dose down to 900 mg/kg bw. Again, a few
animals died, moreoverg the slides were prepared from the remaining hamsters and could not be evaluated due to
a pure quality of the cfftomosome and/or due to the fact that only, and few cells were found. To find out whether
the results obtained&ith the 900 mg/kg were incidental or influenced by metam sodium, an additional study
using four controéand six treated hamsters with 900 mg/kg was carried out. This experiment confirmed the
above-mentioned findings. Therefore, a dose of 600 mg/kg was administered as the highest dose.
Metam sodiurf® dissolved in water was administered once orally at 600, 300 and 150 mg/kg bw and led to
irregular resé?ration about 30 minutes after the administration and depending on the dose for the duration of
about 1-2 Hours.
The single oral dose of metam sodium did not lead to aberrant metaphases; there were no significant differences
in the@ype and frequency of aberrations between the treated animals and controls. The statistical significance
obs@e'\ed in the 600 mg/kg group at 24 hr is due to the low spontaneous rate of 0.1% aberrant metaphases
)él’uding gaps and is of no biological significance since 0.9% is in the range of that of the historical control
ta.
\%ype of aberrations such as exchanges, multiple aberrant cells or disintegration of chromosomal structure was
not found.

<
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Table B.6.4.2.2-1a: experimental results in bone marrow of Chinese hamsters exposed to metam sodium @y

Test group n°/ Dose | N° animals, with Sacrifice Metaphases Metaphases Polyp}\(;idy
mg/kg aberrant time including gaps | excluding gaps cells
metaphase Y% % §

1/Negative control 9/10 24 hr 2.6 0.1 ISHE
Metam sodium: &
2/600 mg/kg 7/10 6 hr 1.4 03 17
3/600 mg/kg 9/10 24 hr 2.4 0.9% ¢ 18
4/600 mg/kg 5/10 48 hr 0.7 0.h.” 8
5/300 mg/kg 8/10 24 hr 1.8 o 23
6/150 mg/kg 6/10 24 hr 1.2 D2 7
7/Cyclophosphamide 10/10 24 hr 32.2% &6.1* 11
40 mg/kg S

| &
Conclusion: &

Metam sodium does not have chromosome-damaging effect under the exper&@ental conditions.

Q_

GLP status: yes (no attest of national authority) Q&

Guidelines: experimental protocol not fully in agreement with Directive 2000/32/CE e\x@ex 4C or 92/69-84/449/CE or OECD 474 (1997-
83).

Deviation from official protocol: mitotic index was not measured (in agreement Wéf} Dir 92/69). Abnormal metaphases were counted but
not abnormalities. Toxicity data were not reported. RS

Material and methods: Five Chinese hamsters SH(chin)Ki strain /sex/dose '&:eived a single oral dose of metam sodium (batch n°
ZH130585; test substance n® 85/232 at 42.2%) dissolved in water. The stabilify of the test substance was proved. Cyclophosphamide was
used as positive control. Animals were sacrificed and bone marrow was prepared 6, 24 and 48 hr after dosing with 600 mg/kg. Animals
dosed with 300 or 150 mg/kg, positive and negative control; the 24 hr i@t%rvals were only investigated. Colcemid was administered 2 hr
before sacrifice. 100 metaphases were analyzed per animal. Q

The study is accepted.

Y
Already Peer Reviewed, EFSA 2008 L
)
e}
The genotoxicity testing and potential of meta@vas discussed during peer review.
(]

-A slightly positive response in the HP@ test was observed at a single dose in one of three tests (however, dose-
response was lacking, making the signi%’antly increased incidences equivocal);

-In the in-vitro chromosomal aberratioit tests in human lymphocytes were slightly positive to equivocal. In a first study
(1987), chromosomal aberrations e slightly induced at 20 ng/mL (10%%*, —S9; 5%%*, +S9) and at 40 pg/mL (8.5%%*,
+S9). In a second study (1996), Qberration incidence was higher at 20 pg/mL (1.75 %*) and at 40 ug/mL (2.75%-3*%),
only in the presence but not in@ absence of S9. While the response in the first study exceeded the time-matched HCD
(0-4%), this was not the casgg%r the most recent study (0-5.5%). Whereas a slight clastogenic potency in-vitro could
not entirely be discarded, i was of note that the events were observed only in cytotoxic conditions, in so far that
scoring of chromosomes Was almost impaired.

-Negative Ames test aQé)in—vitro UDS and Rec assay were reported.

-In-vivo, the MN a A assays were also negative. The only effect, which could be considered treatment-related, was
the a slightly incfeased incidence of ‘polyploid’ cells in the Chinese Hamster bone marrow cells, amounting to
3/7/23/18 at 0/1§6/300/600 mg/kg. The effect was relevant at the two highest doses, corresponding to about 3%/5 of
the LDs in th&t. In the absence of chromosome-damaging capacity in-vivo, the genotoxicological significance of the
finding re?ﬁed unknown, but the event was suspected to be the result of cell toxicity.

RMS congiders that the negative result observed in the in-vitro UDS test does not support the need for an additional test
in-vivo.*As the in-vivo UDS test is not particularly sensitive, and other in-vivo tests are negative, it is unclear which
other{é&say could provide more relevant information.

N

Q@\clusion: The overall weight-of-evidence suggests that Metam-sodium in-vivo is devoid of genotoxic potential.

-9
N

K
S
&

B.6.4b genotoxicity studies with MITC (Annex IIA 5.4)
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B.6.4.1b In vitro genotoxicity testing (Annex I1A 5.4.1) Q;o

Q
B.6.4.1.1b Gene mutation test in bacterial cells (Annex IIA 5.4.1) (\'g)

Q
- Report on the study of Methylisothiocyanate in the Ames test(Gelbke and, Engelhardt, @6)
Q
\
Findings: <§
S

A bacteriotoxic effect was seen at dose > 500ug/plate. Number of revertants was not incrquéd with or without

S9 mix. §
%\‘

Conclusion: S

MITC was not mutagenic under these experimental conditions. S

4\\,00

GLP status: yes (no attest of national authority). >

Guidelines: experimental protocol in agreement with Directive 2000/32/CE Annex 4D or 92/69, 84/449 or OCDE 471 (1997-83).

Material and methods: MITC ( batch n® 6205MK; test substance n° 85/231; 98%) solubilized i@so was tested at doses ranging from 20
up to 5000 pg/plate towards strain TA98, TA100, TA1535, TA1537, TA1538 using the stahdard plate incorporation assay. Stability of
MITC was tested throughout the study. S9 was obtained from Arochlor 1254 pretreated ratss Positive controls were 2 aminoanthracene, N-
methyl-N-nitrosoguanidine or 4-nitro-o-phenylenediamine or 9 aminoacridine. The study i§accepted.

P
N
B.6.4.1.2b In vitro mammalian cytogenetic test studies (Annex 1\18 5.4.1)
L
N
- Report on the in vitro cytogenetic investigations in hl,bhaan lymphocytes with Methylisothiocyanate
(Engelhardt and Gelbke, 1987) Q

~Q®

.
kS
MITC treatment did not significantly increase the ber of aberrant metaphases excluding gaps above that
observed in negative controls, in either the presénce or absence of metabolic activation. However, in the
presence of metabolic activation, although notostatistically significant and not dose-related, there was an
increase in the number of aberrant metaphases(@xcluding gaps) above control levels at all tested doses. In both
the presence and absence of metabolic ac&é‘@tion, the number of aberrant metaphases (including gaps) was

Findings:

increased at all concentrations tested. This(b ect was not dose-related.
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Table B.6.4.1.2-1b: chromosomal analysis of human lymphocytes exposed to MITC on 200 metaphases (ex&pt
for positive controls: 100 metaphases). (;’Q
Dose Mitotic N° cultures Metaphases with | Metaphases with | Exchang | Polyploidy
pg/ml index % | with aberrant aberration aberration e o%
relative metaphases including gaps excluding gaps % Q)b
Y% Y% ~
- S9mix i
control 2 5 1 0g " 0.5
DMSO 100 2 5 3.5 Q> 0.5
0.5 55.8 2 13.5% 2 ) 0
0.1 71.6 2 8 3.5 5 0 0.5
0.05 75 2 11.5 2.5 IS 1
0.3 mito 34 2 53* 51% S 24 0
+ S9mix ;’,;\-V
control 2 5.5 1 X 0.5 0
DMSO 100 2 3.5 0.5 0 0.5
1 89 2 14.5% 3% 0 0.5
0.5 141 2 8 QL 0 1
0.1 130 2 10 <3 0 0.5
Cyclo 6 130 2 23% o 15*% 4% 0
* Statistically significantly different from control ) \,\;\J
Conclusion: rid
MITC has no chromosome-damaging effect in vitro using l&f}nan lymphocytes under these experimental results.
~Q
.

GLP status: limited to an attest of GLP/QAU.
Guidelines: experimental protocol not fully in agreement with Dir ifve 2000/32/CE Annex 4A or 92/69-84/449 or OECD 473 (1997-83).
Deviation from official protocol: data from pretest not provided.\%ses are selected taking into account of chromosomal toxicity. Exposure
time without S9 is too long (in agreement with dir 84/449). Abngymal metaphases but no number of abnormalities was reported.

Material and methods: human venous blood cultures Wer%prosed to MITC (batch n°® 6205MK; test substance n°® 85/231; 98.1%
purity)dissolved in DMSO (0.1 ml) at 1, 0.5 or 0.1 pg/mlg% S9mix (from Arochlor 1254 pretreated rat liver) mix and at 0.5, 0.1 or 0.05
pg/ml without S9 mix.. Cultures treated in the presence 9 mix were treated for a period of approx. 2 hr at 37°C and were, after removal
of culture medium re-incubated for further 22 h. Assays’ without S9 were incubated for 24 h. 2-3 hr prior harvesting, the cultures were
treated with colcemid. The whole duration of incubatign was 72 h. Positive controls were mitomycin and cyclophosphamide. The stability of
MITC was controlled. 100 metaphases of eachYculture were analyzed for chromosomal aberrations. for positive controls, 50
metaphases/culture were examined. Mitotic inde)iédsed on 1500 cells was determined for at least the top two doses and for controls.

The study is accepted. Q
(Y
X3
B.6.4.1.3b testing for in vitro DNéUdamage (Annex ITA 5.4.1)
<

- Report on the mutagenicity test on MITC in the recombination assays with bacillus subtilis strains
H17 (rec’) and M4§(rec) (Jagannath, 1986)
O

AN
%)

&

This test uses recorpabination efficient (Rec ") and deficient (Rec ) strains of bacillus subtilis. The damage to
DNA is repaired through cellular recombination functions in wild type cells (Rec ) but not in recombination
less mutant cells{Rec ). Most agents showing increased lethal activity on Rec ~ over Rec " cells have damaged
the DNA. It is<Highly probable that such DNA damage-provoking agents are mutagenic. Strain M45 carries 2
independent Rec mutations and is sensitive to both frameshift and base-change.

The resultsCof the initial and independent assays conducted on MITC at dose levels from 1 to 10000pg/plate
with or, Without metabolic activation system did not exhibit significant difference in the zone of inhibition
betwe@\the two strains. The test material was toxic to both strains at 5004 pg/plate onwards.

Positive controls induced significant increases in the zones of inhibition with the M45 culture, which
deg%nstrated the effectiveness of the system.

S

Findings:

Aable B.6.4.1.3-1b: REC assay with bacillus subtilis

Dose (ng)/plate | Differential inhibition of M45-H17

\.
&
S
S
&
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-S9 mix +S9mix ;@
1 0.0 0.0 2
10 0.0 00 o
100 0.0 0.0 =
500 0.0 0,00
1001 0.0 09
2502 0.0 0.0
5004 -0.6 & -1.0
10008 0.0 2 0.0
Solvent control 0.0 0.0
Negative control -0.3 N 0.0
Positive control 7.7 o 4.6
<
Conclusion: .\oQ
MITC has no DNA damaging effect under these conditions according to the ev&@ation criteria.
GLP status: yes (no attest of national authority). Q)Q)\(o

Guidelines: no EU or OECD protocol.

Material and methods: bacterial strains H17 Rec * (wild type strain) and M45 Rec ~ were exposed to MITC (identification n® n85/231 charge
6205MK, purity?) dissolved in DMSO at 1, 10, 100, 500, 1001, 2502, 5004 or 10008gg/plate with or without liver metabolic activation
system from Arochlor pretreated rats. Negative controls were solvents. Pg§itive control was methylmethanesulfonate and
diethylnitrosamine. The assay is a plate incorporation assay, where the chemical diff§ses from a center well to the surrounding agar media
inhibiting the growth of the bacteria. Any test in which a differential of 4 mm or&feater has occurred is considered to have cellular DNA
damage. The small division number permits potential mutagens to act on replicgtion DNA. Reproducibility is a prerequisite to consider a
compound as positive in this test. Results are dependent on the differential inhibition of the H17 and M45 strains by DNA modifying agents.
This effect is expressed as differences in the size of the zone of growth inhi@on. The combined incubation of the compound and the cells

permits constant exposure for 24 hr. <
The study is accepted. &
X
. - . . )
B.6.4.2b In vivo genotoxicity testing (somatic cells)g@nnex 1A 5.4.2)

N
N
B.6.4.2.1b In vivo micronucleus test (Annex IIAéM.Z)
)

- Technical methylisothiocyanate (MITC): Dq@use micronucleus test (Allen et al, 1985)

S
\&
O

A preliminary toxicity test indicated that a dosage of 110 mg/kg would be expected to kill approximately 10%
of the animals within 72 h of dosing,(table B.6.4.2.1-1).

Results of the test with MITC atéﬁé 24, 48 and 72 hr sampling times are presented in table B.6.4.2.1-2. One
female died after 110 mg MI?/kg. The incidence of micronucleated polychromatic and normochromatic
erythrocytes was comparablexwith controls at all three sampling times while mitomycin gave the expected
results. At the 48 hr, sampling time there was a reduction in the poly/normo ratio in MITC treated mice

Findings:

indicating bone marrow c@ oxicity.
O
&
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Table B.6.4.2.1-1b: preliminary toxicity test- mortality data. Q;o
Dose (mg/kg) Mortality Q)\J
Phase | M F X
Vehicle corn oil 0/2 02 o
20 0/2 029
40 0/2 02
80 0/2 202
160 2/2 @ 212
320 2/2 x> 22
Phase II <
Vehicle control 0/5 9 0/5
80 0/5 $ 0/5
100 0/5 I 0/5
125 0/5 aF 2/5
156.25 5/5 S 5/5
>
Table B.6.4.2.1-2b: results of micronucleus test <&
Sampling time; Mean ratio poly/normo Meale Total
Test substance erythrocytes n° microniicleated n° micronucleated
dose (mg/kg) polychroma@ erythrocytes normochromatic
-~ %o erythrocytes %o
24 hr N
Vehicle control 0.961 7 07 0
MITC 110 mg/kg 0.766 o 0.7 0.9
Mitomycin 4 mg/kg 0.410% > 47.5% 0.9
48 hr N
Vehicle control 1.012 \b 0.5 0
MITC 110 mg/kg 0.579*% B 0.7 0.3
72 hr D)
Vehicle control 1.159 S 0.3 0.2
MITC 110 mg/kg 1.020%+ 7 0.4 0.2

* Statistically significantly different fron@trol.

O
Conclusion: 4
MITC showed no evidence of mutagénic potential when administered in corn oil to mice, by gavage, in this in
Vivo test. e}
<
S

GLP status: attest of study director. X3

Guidelines: experimental protocol (ZFully in agreement with 2000/32/CE Annex 4C, 92/69-84/449/CE, or OCDE 474 (1997-83)

Deviation from official protocol: peripheral red blood cells were not analyzed; micronuclei were examined on 1000 PCE (in agreement with
84/449). Criteria for accepting thg test are not reported.

Material and methods: CD m@ received by gavage MITC (batch n° 340178 B19 for preliminary test and batch n° 340173 B23 for the main
test at 95.86%) diluted in c&dyoil.

The preliminary test was fierformed in 2 phases with 2 mice/sex /dose at 20, 40, 80, 160, or 320 mg/kg bw and 5 mice/sex/dose received
MITC at 80, 100, 125 6.25 mg/kg. Following dosing, animals were observed for a 72 h period.

The main test was performed at 110 mg/kg bw with 15 mice/sex. Groups were killed 24, 48 and 72 hr after dosing. Femurs were used for
bone marrow smear.{4"mice/sex received mitomycin as positive control at 4 mg/kg bw.

The study is accepted.

2
Data frosr\gﬁe open literature:

X
- § Genotoxic effects of methyl isothiocyanate (Kassie et al, 2001)
A G\Brding to the authors of the study, MITC caused only marginal mutation induction in reversion assays with
Salmonella strains TA100 and TA98 and, the maximum effect (<2-fold increase over the background rate) was
\L\@een at 100 pg/ml.
BN
&
S
&

s?‘
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In differential DNA-repair assays with E. coli (strains 343/763 uvrB/recA and 343/765 uvr /rec’), a pronounced
dose-response effect (induction of repairable DNA-damage) was seen at low concentrations (>4 pg/ml). In&th
bacterial assays, addition of activation mix (rat liver S-9) led to a reduction of the genotoxic effects.

In micronucleus assay and in single cell gel electrophoresis assay with human hepatoma cells (HepG2)s€lear cut
positive results were obtained at exposure concentrations of <5 pg/ml.

On the contrary, only marginal effects were seen in differential DNA-repair host-mediated assays where E. coli
indicator cells were recovered from different inner organs of mice that had been treated orally with a high dose
(90 mg/kg bw) of the test compound. Further in vitro experiments showed that MITC is inagfivated by body
fluids (saliva, gastric juice) and that its DNA-damaging properties are attenuated by nonsefazymatic protein
binding. Since exposure of HepG2 cells to MITC led to formation of thiobarbituric acid reaétive substances, it is
likely that its DNA-damaging effects involve lipid peroxidation processes. Overall, &@ findings show that
MITC induces only marginal effects at extremely high (almost lethal) doses in inner organs in vivo, but it causes
DNA-damage at low concentrations in vitro. {Q\V

Comment from RMS: these studies, although not performed according to @chrrent guidelines or with
protocols not included in the current guidelines confirm the negative results ngBrted in the studies provided by
the company. -9

®q

Material and methods: Q-

MITC was from Sigma, liver S9 was from Arochlor pretreated rats. S

Salmonella typhimurium strain TA 98 and 100 were used with MITC at 0-200 ug/platQQ the plate incorporation assay or according to the
preincubation assay with or without S9. \(D

DNA repair assay with E.coli strains repair deficient 343/753 (uvr/rec) Lac © and gﬁair proficient 343/765 (uvr+/rect+) Lac™ were used in
liquid incubation experiments and in animal mediated assays performed according o a publication (?). MITC (90 or 270 mg/kg) was given
by gavage to 3 male mice that received an iv injection of concentrated straing and animals were killed 2 hours later. An in vitro test was
performed with E. coli liquid incubation, 0-25 pg/mL £S9.

Micronucleus test and Single cell gel electrophoresis were performed with ]@p G2 cells. In the Human Hep G2, Single cell gel assay, MITC
was at 0, 3.65, 5.43 ug/mL and (IV) micronucleus in vitro, 0.5-4 ng/mL. @,

The study is accepted as additional information. ,;Q

B.6.4.3 In vivo studies in germ cells (Annex ITA 5.@9?
N

An in vivo study in germ cells is only justified \ﬁen any result of an in vivo study in somatic cells is positive.
The results of the in vivo studies demonstrate@that Metam-sodium or MITC has no mutagenic or genotoxic
potential in vivo. Therefore, there was no %&essity to evaluate Metam-sodium or MITC in an in vivo study

using germ cells. S
&
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B.6.4.4 Summary of genotoxicity (Annex I1A 5.4) Qcé”
]
A) Studies with Metam-sodium <
$

Metam-sodium was evaluated for possible mutagenic/genotoxic effects in in vitro test systems usin@acterial
and mammalian cells and in in vivo test systems using hamsters and mice. (§\"
S

In the bacterial revertant assay, employing the standard plate test as well as the preinm@?ﬁon test method
Metam-sodium was negative in the presence or absence of metabolic activation towards S;Qyphimurium strains
TA 92, TA 98, TA 100, TA 1535, TA 1537 and TA 1538.

In the HGPRT assay in CHO cells, slight increases in mutation rates cannot be ruledcput completely although
the results are not dose-related. {QO

Metam-sodium revealed a slight clastogenic activity in the presence and abseno'QQ)Qf metabolic activation in the
first chromosome aberrations test and in the presence of metabolic activatio;ﬁgys’[em in the second test, both
performed in human lymphocytes. Increases in structural chromosomal” aberrations were observed at
concentrations that had cytotoxic effects on chromosomal morpholog&_@v ich prevented metaphases from
accurate analysis for structural chromosomal aberrations. &
- O
In the in vitro UDS assay to assess DNA damage in freshly isolated\ﬁ"\lmary rat hepatocytes metam-sodium did
not induce unscheduled DNA synthesis even at concentration bein; otoxic as demonstrated by the net nuclear
grain count and the percentage of nuclei with more than 6 or 20 grains.
>

Metam-sodium did not induce micronuclei in bone marrow @?ychromatic erythrocytes in male and female CD-
1 mice and does not to possess clastogenic activity in the mouse bone marrow micronucleus test.
In the in vivo chromosome aberration test performed in Gh%ese hamsters, Metam-sodium is not clastogenic.

Q

In conclusion, Metam-sodium induced equivocal re@s in in vitro tests evaluating mammalian gene mutations

and chromosomal aberrations.
Metam sodium did not induce unscheduled é?\IA synthesis in primary hepatocytes. In vivo cytogenic
ncluded that metam sodium is not genotoxic in vivo.

investigations were negative. Overall, it can b

)

Table B.6.4.4-1: Summary of genotoxicity 6 Metam

Type of test Conditionff Test substance Results References
Cell/Test species D purity
In vitro tests: ,@\
Salmonella StandarQ&ate test: Batch n° ZH130585; Negative Engelhardt,
typhimurium 20 — 5,800 pg/plate 42.2% (1987)
strains TA 92, TA 4+59/-S9)
98, TA 100, TA Preincubation test:
1535, TA 1537and | 4% 5,000 pg/plate
TA 1538 c,  (+59/-89)
CHO cells 47 0.0000464 - Batch n® ZH130585; Equivocal Engelhardt,
(HGPRT) locus \,§ 0.01mg/mL (+/-S9) 42.2% (1987)
Q
Chromosomal & +S9: Batch n° ZH130585; Positive Gelbke and
aberrations i) 10 — 40 pg/mL 42.2% Engelhardt,
human & -S89:1-20 pg/mL (1987)
lymphoggies
Chromosomal + S9: Batch n® WCR 14989-13- | Equivocal | Mackay, (1996)
aberr@tions in 5 —40 pg/mL 01;32.3%
human -S9:2.5-30 pg/mL
k§rhphocytes
» 9QJDS in primary rat Batch n° ZH130585; Negative Cifone, (1987)
&G hepatocytes hepatocytes 0.5 — 42.2%
. 250 nL/mL
I3
S
&




6-74

Q\;
)
§
OO
Volume 3 — Annex B — Toxicology and metabolism S

Metam-sodium August 2007

Belgium Revised in August 2010{(\'\
<\

Type of test Conditions Test substance Results References (0{’3
Cell/Test species purity O
In vivo tests Q)V
Micronucleus test - single oral dose Batch n° WCR 14989-13- Negative Barber<and
Bone marrow cells males and females: 01;32.3% Mackay)c(1996)
of CD1-mice 500 mg/kg bw @b

bone marrow N

sampling 24 and 48 h 0&;0
after dosing %)

CA in bone single oral dose Batch n° ZH130585; Negative «|° Gelbke and
marrow cells of (gavage) 42.2% QO Engelhardt
Chinese hamsters males and females: 0, & (1987)

150, 300 and &

600 mg/kg bw Q

bone marrow 9

sampling 6, 24 and \’;D
48 h after dosing ©
Q‘-"
&
B) Studies with MITC 9
N

MITC was not mutagenic in Salmonella thyphimurium strains 7&298, TA100, TA1535, and TA1537 in the
presence and absence of metabolic activation. <

MITC has no chromosomal damaging effects in an in vitro tes];?sing human lymphocytes.

MITC was further negative in recombination assays in Bacilfiis subtilis strains H17 and M45 with and without
metabolic activation. 00

In the in vivo mouse micronucleus test, MITC did notalncrease the number of micronucleated polychromatic
erythrocytes. <

MITC is not genotoxic. From open literature, it was @orted that MITC was not genotoxic.
8

T,

Table B.6.4.4-2: Summary of genotoxicity of

Type of test Conditions (§‘ Test substance Results References
Cell/Test species @ | purity
In vitro tests ‘(DQ’
Salmonella + S9: o Batch n® 6205 MK. 98.1% | Negative Engelhardt, and
typhimurium 20— 5,000 pg/plate Gelbke, 1986
strains TA98, - 89: 0
TA100, TA1535 20— S,OOﬁg/plate
and TA1537 s
Recombination +89: (’3’ Id n° 85/231 charge 6205 Negative Jagannath, 1989
assays with 1 f,ﬁb@}’,OOO ng/plate MK; 98.1%?
Bacillus subtilis - 89:
H17 (rec’) and Q)— 10,000 pg/plate
M45 (rec-) ¥
CA in human 2| +589:0.05,0.1, Batch n® 6205 MK. 98.1% | Negative Engelhardt and
lymphocytes O | 0.5 ug/mL Gelbke, 1987
& [ -89:01,05,
Q 1.0 pg/mL
In vivo tegt‘sg
Micron@eus test single oral dose Batch n® 340178 B19 and | Negative Allen et al
in bon&marrow of | males and females: batch n° 340173 B23 at (1985)
CD&@wiss mice 110 mg/kg bw 95.86%
00 bone marrow
bO sampling 24, 48 and
) 72 h after dosing
N
I3
S
&
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B.6.5a Long-term toxicity and carcinogenicity of metam sodium (Annex IIA 5.5) (_0{0
(]
B.6.5.1a Long-term (2 years) oral toxicity in the rat (Annex IIA 5.5) Q;Q
\Q
RS
- Metam Sodium: Two year drinking water study in rats (Rattray, 1994) §
>
Findings: {‘\’g)
o
s
At 0.19 mg/ml water was not drinkable and this dose level was established as the MTD. @Q’
~Q
Mortality: The high incidence of treatment-related chronic progressive glomerulonephro@hy contributed to the
early termination of several males. X

Clinical signs: male rats at top dose had reduced hindlimb function and were hunche Cod tin.
Body weight. was reduced throughout the study in all rats at top dose. In female%@ 0.056 mg/ml, there was a
less marked reduction. O
Water consumption: was reduced in all treated groups throughout the study wifli the effect being more marked
in females. Males of all groups showed a gradual increase in water consumpt'éd)?l from week 52 until week 96 but
the differential consumption between the groups was maintained. Q
Food consumption: was reduced at top dose in all rats and in females at‘g.-056 mg/ml throughout the study. At
top dose, food utilization was slightly less than in controls during the ﬁ@ 12 weeks of the study.
Ophthalmoscopy: no evidence of relationship to treatment. >
Hematology: slight altered parameters, both in interim and termin@ill at 0.056 and 0.19 mg/ml together with
the increased hemosiderin deposition seen in spleen in anim@l? at top dose may be indicative of a mild
hemolytic anemia. These changes are considered compound rel@;?ed.
Clinical chemistry: in blood, there was a slight reduction in @T and AST in females at top dose and in ALT in
females at 0.056mg/ml throughout the study reaching sqg%times-statistical significance. Plasma phosphorus
levels were reduced in females. These effects are conside{“&i not to be of toxicological importance.
Urinary volume was slightly lower at top dose and intetmediate dose with a concomitant increase in specific
gravity at top dose. Slight acidosis was seen in the ﬁr@six months of the study in males at top dose.
Organ weight: relative kidney weight was increa@ in females at top dose and absolute kidney weight was
decreased in males at interim kill.
Macroscopic findings: A wide variety of chang\@ but none was of clear treatment related.
Microscopic findings: o
Effects on the nasal passage were largely &nﬁned to top dose animals although two males given 0.056 mg/ml
also showed minimal changes. The les@ affected primarily the Bowman’s glands and ducts but in some
animals, there was also degeneration oﬁg:’he olfactory epithelium. The lesion was indicative of a systemic effect
both because of its location in the posterior part of the nasal passages and because Bowman’s and Steno’s
glands (the lateral nasal gland lo &d lateroventrally to the maxillary sinus ) are known to be metabolically
active. The incidence of rhinitis avas slightly increased in males at top dose but was not considered to be related
to treatment. The rhinitis coulgghave exacerbated the changes in Bowman’s glands, but there were also several
rats with moderate hypertro of Bowman’s glands/ducts without rhinitis.
The reduced hindlimb fun t%n seen in males given 0.19 mg/ml metam correlated with the pathological findings
of degenerative myopath® of voluntary muscle. This pathological finding was present in all groups and is
common in ageing rags~But although the incidence was similar in all groups, including controls, there was an
increase in the severity of myopathy in rats given 0.19 mg/ml.
In spleen, there wa{g slight increase of hemosiderin deposition in both sexes at top dose.
Males had Vascu,LQ ecstasy in adrenals at top dose. This is a common change in old rats of both sexes, with a
higher incideno&n females. The significance of this increase is unclear.
SpontaneousQ;%ronic progressive glomerulonephropathy were reported and correlated with the macroscopic
changes deé‘o\ribed in the kidney (pale and enlarged kidneys). The severity of the lesion was similar in all groups.
«Q
Neoplaé?c findings: there were no significant neoplastic findings in interim kill animals and there were no
treatment-related neoplasm in intercurrent or terminal rats.
Th@% was an increase over controls in the number of males with malignant tumors at 0.056 and 0.19 mg/ml and
iQQnales given 0.056 mg/ml with multiple tumors. The number of males given 0.056 mg/ml with malignant
-gumors was greater than that seen in males at top dose. Of the eight liver masses recorded macroscopically in
A males at top dose, four were hepatocellular adenocarcinoma, three were hepatocellular adenoma and one was a

cg'.
N
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hepatoblastoma. The incidence was similar to that of the controls. Hemangiosarcoma incidence in mesentefic
lymph node in males at 0.056 mg/ml was slightly higher than the control. This effect accounts probably f%'é'fhe

overall increase in male rats with malignant tumors at this dose level. &
\.
Table B.6.5.1-1a: long-term (2 years) oral toxicity in the rat. L
Dose/endpoints 0 0.019 0.056 0,19 mg/mL
M F M F M F M F
Mean dose mg/kg bw/d: 0 0 1.5 2.7 4.3 6.8 ,{9.5 16.8
Mortality : 42 | 28 37 28 33 29 [g 36 23
Body weight: %]
Week 4 12%%7] 16%* 15%*
Week 13 13%* | |7%* 17%*
Week 51 5%* | 18%* | |11%*
Week 104-105 L 112%* | |12%*
Water consumption: kS
Week 4 L16%X] 123%* | 143%* | 156%*
Week 13 111%* O [ 132%* | 134%* | |16%*
Week 51-52 112%* | & 124%* | 120%* | |47%*
Week 104-105 IS 122%* | 29%*
Food consumption S
Week 4 o 17%* | 18%* | |11%*
Week 13 13%* N 16%* | [10%* | |8%*
Week 51-52 ~ 18%* | 15%* | |15%*
Week 104-105 K 111%*
Food utilization ,\
Weelk 1-12 9 12%* 17%*
Hematology: (\O
Hb O
Week 14 o 13%*
Week 53 i 13%*
Week 105 L 117%* 112%* | |5.1%*
Ht 20
Week 105 S 115%* 110%* | |4%*
RBC count c\‘i'v
Week 105 L 116%* 110%* | |8%*
MCV Week 105 K 117%*
MCH Week 105 A7 13.5%*
Monocytes count week 105 & 166%*
Clinical chemistry plasma: 5°
ALT N
Week 14 o L15%*
Week 27 O 125%%* 127%*
AST N
Week 14 D 111%*
Total protein : week 52 14%* 15%*
Creatine kinasg%eek 52 125% 137%*
Phosphorus yéek 52 110%*
Sodium (@
Week 79«9 112%*
Week 105 12%* 12.3%* 11.7%*
Glucése week 105 116%* 114%*
triglycerides week 105 125%%* 143%*
@inalysis
PH
AN Week 13 6.58 6.5 6.47 6.31%
o
S
Q_
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Dose/endpoints 0 0.019 0.056 0.19 mg/mL:2
M F M F M F M
Week 26 6.56 6.44 6.49 6.33* | o
Proteins : <
Week 26 130%* g
Wik 52 180%* [ 138%% [ |70%*
Wk 78 L77%* | 134%* | 170%*
Volume &u
Week 52 132%* \&{26%* 130%*
Week 78 A 129%*
Specific gravity x(\v
Week 52 2 10.4%*/
Week 78 N 10.5%%*
Urinary qualitative tests : week 104 $
Glucose 16 18 23 oF 25
ketones 13 14 19.5° 21
Urobilinogen 16 18 23 25
Organ weight: <&
Kidney (a) L 112%*
Kidney (r) Sl 117%*
Microscopic findings: Numpéer affected animals
Total: n° examined rats 64 64 64 64| 64 64 64 64
Adrenal gland > .
vascular ecstasy total 4 54 6 ,@Q8 7 50 12 44
Harderian gland : N
mononuclear cell infiltration 8 11 6.9 12 9 12 12 11
Kidney chronic progressive 64 47 6@ 39 63 36 61 38
glomerulonephropathy O
Liver spongiosis/peliosis hepatic 7 1 875 0 15 3 13 2
with altered hepatocytes total 5_;(‘\
Nasal cavity: (\0
Rhinitis_total 1|7 4 3 2 4 9 4
Bowman’s gland /duct 7?‘;
hypertrophy total 0 0 0 0 2 0 39 43
Olfactory epithelium Q‘b
hyperplasia total .20 0 0 0 0 0 7 2
degeneration total H40 1 0 0 0 0 1 28 5
Steno’s gland atrophy total O 11 13 12 14 15 17 49 43
adenitis total <] 14 1 4 1 13 10 23 9
Respiratory epithelium ~>~ 0 0 0 1 0 0 4 2
hyperplasia total hA(b
Sciatic nerve degeneratign total 47 37 42 34 45 36 47 39
Spleen increased haerfiosiderin 2 10 2 6 2 8 8 20
slight S
Increased porphyri slight 6 9 8 3 14 8 18 5
Uterus glandulaf dilatation total 2 6 8 8
Voluntary muscle degenerative 37 24 39 17 36 15 44 27
myopathy t
Neoplastio\ﬁndings:
Liver h¢patocellular 3 0 2 0 4 2 5 0
adeng&rcinoma
Hepatoblastoma 0 0 0 0 0 0 1 0
dsenteric lymph node
cgemangiosarcoma 0 0 2 3 5 1 2 0
“hemangioma 9 2 3 1 3 3 8 0
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Dose/endpoints 0 0.019 0.056 0.19 mg/mL:2
M F M F M | F M
Sum 9 2 5 4 8 4 10 2 0
Brain meningioma (benign) 0 1 1 0 3 1 1 :’4\' 1
Overall tumor incidence: g
Number tumor bearing rats 45 56 39 55 48 53 51 51
Rats with malignant tumors 5 11 9 11 16 11 187 10
Rats with benign tumors 43 53 38 53 46 53 49 49
Rats with metastasis tumors 0 3 3 4 1 5 @ 4 5
-

Conclusion: QO

NOAEL = 0.019 mg/ml corresponding to 1.5 mg/kg bw/d based on the effects on@e nasal passages, body
weight effects, changes in some hematological parameters seen at 0.056 mg/ml. There was a slight increased
incidence of mesenteric lymph node hemangiosacroma in male rat at 0.056 mg/n%QSuch an effect was not seen
at top dose. There was no indication of an early onset of tumors associated with @\e administration of metam.
In view of the overall results obtained in this carcinogenicity study, a carcin@enic potential of metam sodium
cannot be identified. Q)O\)

&
From the open literature: According to a Memorandum Office of Enyitonmental Health Hazard Assessment
(2003) of Metam sodium qualitative risk assessment based on Hsg\)@la: Wistar tox rat andC57BL/10JfCD-
1/Alpk mouse drinking water studies: >
The interpretation of the rat data on tumor incidence was an&Biguous with respect to hemangiosarcoma
induction. Although there was a statistically significant increas¢in hemangiosarcoma incidence in the mid dose
relative to controls and all metam treated groups showed a greér incidence than the control group, a clear dose-
response relationship was not observed. Further, historical cofitrol data are not available [for this strain?] making
interpretation of the mid dose increase in incidencquiifﬁcult. When incidences of hemangiomas and
hemangiosarcomas were combined as suggested by the &TP, no increase with dose was evident. The incidence
of another vascular tumor type, benign meningiomas ﬁ\ld, on the other hand, exhibit biphasic behavior, though
the low absolute rates precluded a determination that they were treatment related. Without historical controls,
the absence of hemangiosarcomas and meningiomas in the concurrent controls must be accepted as

representative of their historical behavior. >

S
GLP status: yes (no attest of competent authority) Q
Guidelines : experimental protocol not fully in agreethént with Directive 87/302/CEE Annex V B or OECD test guideline 453 (1981).
Deviation from official protocol: limited number@imals: 52 (2 year) + 12 (1 year) rats/sex/dose and 3 doses, identical for chronic
toxicity and carcinogenicity.Ornithine décarboxylaste was not measured. Weight of (Para) thyroid (OK for OECD) and ovaries are missing.
Raw data of clinical signs are not reported. Q
Material and methods: 64 Hsd/ola: Wistar—te@closely related to Alpk:APfSD) rat/sex/dose received in their drinking water metam sodium
(batch n° BAS/005/00N 90-2; 525.54 g/L <13.148% wiw) at 0, 0.019, 0.056 or 0.19 mg/ml corresponding to 1.5, 4.3, 12.5 mg/kg bw/d for
males and 2.7, 6.8 and 16.8 mg/kg bw/d for females for up to 104 weeks. 12 rats from each group/sex were killed after 52 weeks. Drinking
water was prepared daily and analyze@wice weekly for the first 2 weeks, once a week for the next 2 weeks and then one batch were
analyzed. pH of drinking water was agjusted to 8-9. The drinking water formulations were analyzed at intervals throughout the study. The
achieved concentrations were genesally within 10% of the nominal concentrations and the overall stability of the formulations was generally
within 12% of the nominal concentration after 24 h. Based on nominal drinking water levels dose rates were calculated in mg/kg bw/d.
Statistics: BW analysis of covdfiance. Food, water consumption and utilization, hematology and clinical and urine chemistry, and organ
weight were analyzed by v ce. Differences from control were based on Student T test. Kaplan-Meier survival estimates were calculated
separately for sex and treatntent group. Log rank test was used. Incidence of tumors was examined by the Cochran Armitage test.
The study is accepted. I

o
B.6.5.2a Carcinbgenicity study in the rat (Annex IIA 5.5)
See point B.6.Qqﬁ.

(2
N

B.6.5.3§€arcinogenicity study in the mouse (Annex IIA 5.5)

4
§2 year drinking study in mice (Horner, 1994)

Clinical signs: no treatment-related effects.

\;
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Body weight: at top dose, mean bw was significantly lower throughout the study, males being more affected than
females. At lower doses, bw of males was often lower reaching a maximum of 3-4%, achieving sometigics-
statistical significance, but was considered not to be toxicologically important. Females did not show sig@ cant
effects at these dose levels. <

Water consumption: was transiently decreased in males at top dose and for females. At 0.074 mg/ml@lales and
females had a reduced water consumption, which not always reached statistical signiﬁcanc%bOccasional

reductions, which did not reach statistical significance, were seen at 0.019 mg/ml. (‘\’\
Initial reductions in water consumption at 0.23 mg/ml and slight reduction at 0.019 and 0.074 mg/ml were
considered to be due to palatability effects, which would correlate with the reductions in bo eight gain and

week 9 and from females from week 44, does not correlate with the effects seen on foéd consumption or bw
gain for these animals. The toxicological significance of this finding is unknown. &
Hematology: In week, 53 and 79, there were no significant changes. N
At termination, slight reduced red cell count, mean cell volume and mean c%ﬁnemoglobin were slightly
increased at top dose. These changes are of no toxicological significance in the;@sence of other effects on red
cell parameters. &
Organ weight: relative liver weight were higher for females at 0.074 mg/ml&nd for males and females at 0.23
mg/ml. Mean relative kidney weight for females at 0.074 and 0.23 r@ were slightly higher and mean
epididymis weight were lower at top dose. )
Macroscopic findings: a slight increase in subcutaneous masses was p@en’t in animals at top dose. Some male
and female mice at top dose had pale livers and there was a reducti@n mice with enlarged seminal vesicles in
all treated mice and particularly at top dose. . Coo
Microscopic findings in all animals: . f\\\
Urinary bladder: a dose-related epithelial hyperplasia occurred@ mice at 0.074 and 0.23 mg/ml.
At top dose, there was an increase in sub mucosal inﬂamr@ory infiltration and an increase of sub mucosal
hyalinization with some of the staining characteristics of qzﬁyloid and a single case was reported in females at
0.074 mg/ml. An increased incidence of mononuclear cel{(ﬁlﬁltration was reported in males.
There was an increased incidence of eosinophilic inle@ons in the epithelial cells in all treated groups. Whilst
most control mice were free of this change, some fe.@ale mice showed evidence of this presence. The presence
of epithelial cytoplasmic eosinophilic granules, in @ absence of any other pathological features, is of unknown
toxicological significance. Single instances ofﬁladder tumors derived from transitional epithelium were
recorded for males and females, which receive@ﬂhe top dose of 0.23 mg/ml.
Primary epithelial tumors of urinary bladdefrare extremely rare in this strain of mouse and have not been
observed in control animals of this strain. Agghough clearly not statistically significant, the presence of these rare
tumors in top dose group mice is suggest(') of an association with treatment.
o

According to the open literature, in t}&gsuperﬁcial cells of the mouse bladder, eosinophilic or clear cytoplasmic
inclusions could be observed. '%7@363 inclusions are not accompanied by any other evidence of cellular
degeneration or necrosis, nor arg.they associated with regeneration, hyperplasia or malignancy. There is some
evidence that they represent lipid inclusions and may represent incorporation of the administered test chemical
or metabolite into superﬁcial\@élls. These inclusions appear to be specific to the mouse, and they do not appear
to be associated with preng@lasia or neoplasia (Cohen, 2002).

o
Liver: fat vacuolation is’males and females at top dose corresponds with the increased incidence of pale livers
noted macroscopically and together with the increased incidence of angiosarcoma in the liver, may also account
for the increased lgk\%r weight. Reduction in the incidence of mononuclear cell infiltration in liver occurred in
some animals at@ dose.
Adrenals: Some&nimals had reduced cortical ceroidosis (lipid degeneration).
Moderate tesgg?atrophy was observed in males at top dose (Table B.6.5.3a-1).

Neoplas@ indings in all animals:

A tranét'ional cell papilloma of the urinary bladder was present in one male and one female top dose. Whilst
this or type is a relatively common neoplasm in this strain of mouse, the increased incidence in top dose
mi@ is significant and suggests an association with treatment. The small increase in angiosarcoma of the
SQ@cutaneous tissue correlated with the increase in macroscopic masses in males and females at top dose (table
-B.6.5.3-2a).

food consumption at top dose. However, the apparent increase in water consumption at tog*@)se, for males from
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Angiosarcoma were seen in several organs (spleen, liver, subcutaneous tissue and bone marrow). It was 1@?
certain whether the tumors represented primary tumors with metastasis deposits or multicentre turq%rs;
therefore, it was argued that the designation of tumors into primary sites was inappropriate but the treafinent-
related increased in angiosarcoma, in a variety of sites, was a factor contributory to death at top dose. <&
Consequently, as shown in table B.6.5.3-2a, the overall incidence in mice with angiosarcoma in a@ site was
calculated. For angiosarcoma in any site, there was no treatment-related change in tumor laténcy but the
increased incidence of angiosarcoma in top dose animals is regarded as significant when compared with data
from concurrent and historical control data. In contrast, the incidence of angiosacroma at lo® and mid dose
levels is consistent with the historical control data and is considered to be of no toxicological ificance.
With respect to the spontaneous incidence of angiosarcoma, historical background data fidi 9 studies starting
from March 1984 to February 1991 were provided including angiosacroma at all sites &@the strain of mice in

this study This historical incidence data is summarized in table B.6.5.3-3a. S
N

It is clear that at the top dose level the incidences are both statistically and biol {r%ally higher than could be
accounted for by a random event. Hence, a test substance related effect must be;dssumed at top dose level. It is
also obvious that the increase in angiosarcoma is much higher in males than in@emales. In this context, it is of
interest to note that the spontaneous incidence of this neoplastic lesion is é@o much higher in males than in
females, as evidenced by the historical control data. Q

&
Table B.6.5.3-1a: 2-year metam drinking water study in mice. ) § ’
Endpoints/dose 0 0.019 \f’& 0.074 0.23 mg/ml
M F M F ¢ M F M F
Mean received dose 0 1.9 268 7.2 9.6 28.9 31.2
(mg/kg bw/d) R
Body weight wk 105 K 17%* 12%
Bw gain L 116% 16%
Food consumption O&V 1 £5%* 1 £5%*
S wk 24- wk 2-64
R 52
Water consumption L 18- 1 10- L15- | | 12-18
b% 12%* 16%* 6%* | %*
RSN wk 1-78 | wk 3-11 | wk1-2 | wk1-12
@ 110-24 | 110%*
S %* | wk78-
¥ wk 9- 104
N 104
Hematology wk 105 0
RBC count D 1 10%*
Mean cell volume S 14 %* | 4%* 15 %*
Mean cell hemoglobin > 13%* | 15%:*
Organ weight: ;$)
Liver rel & (110%) | 116%* | 144 %* | 123 %*
Kidneys rel ,O 112 %*
Epididymidesrel .V 1 23%*
Macroscopic findings:
Multiple masses, © 6 1 1 3 4 3 9 4
Subcutaneous ¢6Esue: 2 1 2 3 2 1 5 5
mass O,Q
Liver pale & 7 6 5 5 6 6 11 9
Urinary‘%ladder: 6 1 4 0 7 1 9 1
distends
Semistal vesicle enlarged 16 7 7 1
Mig}}oscopic findings in all mice:
_Sﬁ_een:
&\@xtramed.hematopoieisis 11/55 | 16/55 | 19/55 19/55 12/55 19/55 21/55 25/55
| total
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Endpoints/dose 0 0.019 0.074 0.23 mg/ml 2
M F M F M F M i
Mean received dose 0 1.9 2.6 7.2 9.6 28.9 B31.2
(mg/kg bw/d) 5
Urinary bladder: o)
epithelial hyperplasia total | 0/54 | 0/54 0/55 0/52 2/55 10/53 45/559 | 44/55
Sub mucosal 0 0 0 0 0 0 4@3 9/55
inflammatory cell 03
infiltr.total Q
Submucosal hyalinization 0 0 0 0 0 1/53  4.745/55 26/55
@]
total Q
Mononuclear cell 8/54 | 34/54 7/55 25/52 5/55 21/%’? 32/55 29/55
infiltration total &
Eosinophilic cytoplasmic 0 5/54 5/55 42/52 50/55 | éZI/SS 33/55 47/55
inclusion epithelium total N
Increased submucosal 1/54 0 0 0 0 . $>v 2/53 11/55 19/55
connective tissue total S
Liver fat vacuolation 4/55 | 1/55 2/55 0/55 5/85 1/55 20/55 6/55
Areas hepatocyte necrosis 1/55 1755 3/55 0/55 4/55
Adrenals: ;§)
Cortical ceroidosis total 42/54 | 25/55 | 37/52 15/55 B737/55 11/54 11/54 14/55
Epididymis mononuclear 3/55 0/52 N 1/54 7/55
cell infiltration total >\\f\\
Testis atrophy moderate 0/55 3/54 ,,‘V 3/54 5/55
<
Table B.6.5.3-2a: Intergroup comparison of microscopic,p@%)plastic findings (malignant)
Endpoints/dose 0 &%19 0.074 0.23 mg/ml
M F MO F M F M F
Mean received dose 0 @ 2.6 7.2 9.6 28.9 31.2
(mg/kg bw/d) S
Overall incidence of mice with angiosarcom@g’n any site:
| 7/55 | 4557 12/55 | 2/55 12/55 6/55 27/55 10/55
Intercurrent group: n° affected tissue/nﬁamined
Spleen angiosarcoma : 4/34 Q?§57 2/35 1/30 6/28 2/36 12/35 2/33
Liver: angiosarcoma 034 | 027 2/35 0/30 2/28 0/36 3/35 1/33
% 11.8 & 0 5.7 3.3 214 5.6 34.3 6.1
Lymphoreticular 23/26@ 19722 | 23/28 21/26 14/17 20/26 19/19 19/24
tissue : composite <
Ilymphoma (malignant) ;,5\,0
Subcutaneous tissue 50/2 0/2 0/2 173 1/4 1/2 1/3 3/4
angiosarcoma ;&(D
Terminal mice : n° afﬂeq%ed tissue/n°examined
Spleen angiosarcoma4, 2/21 0/28 0/20 0/25 2/27 1/19 3/20 2/22
Liver: angiosarcom§ 0/21 0/28 4/20 0/25 127 1/19 4/20 2/22
Subcutaneous tissie 1/4 0/2 1/3 0/1 0/0 0/19 2/4 0/1
angiosarcoma : &~
Total mice : n2affected tissue/n°examined
Spleen angjosarcoma : 5/55 0/55 2/55 1/55 8/55 3/55 15/55 4/55
Liver: aggosarcoma 0/55 0/55 6/55 0 3/55 1/55 7/55 3/55
Subcutineous tissue 1/6 0/55 1/5 1/4 1/4 1/4 3/7 3/5
angiog@rcoma
fibrgsarcoma 0/55 1/55 0 0 0 0 0 0
Bone marrow 0/55 | 0/55 2/54 0 0 0 0 0
d.ymph nodes 0/55 | 0/55 1/55 0 0 0 0 0
lmesenteric angiosarcoma
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Endpoints/dose 0 0.019 0.074 0.23 mg/ml 2

M F M F M F M B
Mesentery 0/55 0/55 0 0 0 0 1/55 20
angiosarcoma $
Thoracic angiosarcoma 1/55 0/55 0 0 0 0 0 o 0
Ovary angiosarcoma 2/55 0 0 0 0 05> 0
uterus angiosarcoma 0/55 0/55 0 0 0 1/55 o 0
Limb angiosarcoma 0/55 1/55 0 0 0 0 A4555 0
sternum angiosarcoma 0/55 1/55 0 0 0 0 0 0
Overall incidence of mice with angiosarcoma in any site ,1\.\’
N° mice 7/55 4/55 12/55 2/55 12/55 6/55 < 27/55 10/55
% 12.7 7.3 21.8 3.6 21.8 109 49 18.2
Urinary bladder: N
Transitional cell 0 0 0 0 0 |50 0 1/55
carcinoma malignant /}}'\
Transitional cell 0 0 0 0 0.5 0 1/55 0
papilloma benign o?\)

Q—
Table B.6.5.3-3a: Historical incidence data for angiosarcoma in C57 BL$hice
Males D> Females
Range 5-1833% O 0-9%
Mean of means * standard deviation 10.08% + 4.37% 4.77% £ 3.07%
S

Conclusion: Q)(b

Transitional cell papilloma/carcinoma affected two mice J\top dose. Both male and female mice had a dose-
related increase in non-neoplastic urinary bladder lesi%ﬁ/ The pathological significant changes were mainly
present at 0.23 mg/ml with a much-reduced incidenceCat 0.074 mg/ml, although eosinophilic inclusion bodies
were present in increased amounts in the epithelial cels of all treated groups.
At 0.074 and 0.23mg/ml, there was an increased i% ence of angiosarcoma in males and females.
Metam sodium is carcinogenic in mice. 2
NOAELSsystemic toxicity and carcinogenicityi@.o19mg/ml (1.9 mg/kg bw/d) taking into account the increased
incidence of urinary bladder epithelial (?perplasia, hepatocytic necrosis and increased incidence of
angiosarcoma at 0.074 mg/ml (7.2 mg/kg bb d).

\&

GLP status: yes (no attest of competent authority, O

Guidelines: not fully in agreement with Directive)87/302/CEE Annex V B or OECD test guideline 451 (1981).

Deviation from official protocol: Hematolo, sts were performed on 10 animals/sex for control and top dose group only instead of blood
smears on all animals of these groups.

Material and methods: 55 C57 BL/ 10JfC@- /Alpk mice/sex/dose received in drinking water metam sodium (batch n® BAS/005/00N 90*2;
525.54 g/L (43.148%)) at 0, 0.019, 0.0@ or 0.23 mg/ml for a period of 2 years. Drinking water was at pH 8-9 and was prepared daily. The
achieved dose levels were generallywithin 10% of the nominal concentration. The stability of metam sodium in drinking water was
determined over 24 hr. A mean redaetion of approximately 7-11% from the initial analysis values was seen over 24 hr at all drinking water
concentrations examined. The received fell markedly during the initial phase of the study corresponding to the rapid growth phase of
the mice. The mean dose receivéd values for males receiving 0.019, 0.074 and 0.23 mg/ml were 1.9, 7.2 and 28.9 mg/kg bw/d for males and
2.6, 9.6 and 31.2 mg/kg bw/d\for females.

Ten males and females wetr€ used as microbiological sentinels and assigned to group 0.23 mg/ml and were checked daily to provide
information about the migtebiological status of experimental mice during the study.

Statistics: bw and or weight was analyzed by covariance; food and water consumption, hematology was considered by analysis of
variance. All statistical*tests were two-sided. Fisher’s exact test was used as well as Cochran Armitage test.

The study is accep{t?m

Additional ment from the open literature: According to a Memorandum Office of Environmental Health
Hazard essment (2003) of Metam sodium qualitative risk assessment based on Hsd/Ola: Wistar tox rat
andC57BL/10JfCD-1/Alpk mouse drinking water studies:

‘)

“Th&increase in angiosarcoma incidence in mice at all sites was highly significant at the high dose compared to
rols (p<0.001, Fisher Exact Test). Likewise, the increases in angiosarcoma incidence (i.e., liver, spleen, and

. \abone marrow) were significant for angiosarcoma. The dose-response curve was also positive for trend (p<0.001,
,@Cochran-Armitage trend test). While Fisher Exact tests in females were not significant at any dose (p>0.05)
when angiosarcomas at all sites were evaluated, the increase in incidence of this tumor in the spleen was

;.
N
&
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significantly increased in the high dose group relative to the control group. The increase in the liver in the high
dose group was marginally significantly increased (p=0.055). The dose-response curve for angiosarcomap(all
sites) was significant (positive) in a Cochran-Armitage trend test (p<0.01). Q;Q

)
Carcinogenic potential of metam in the 2 year study in mice (Horner 1994) was during Peer Review§

O
o
x$
Histopathological findings from the 2 years study of Metam in mice were as follows (see table fiﬁn the DAR):
S

RMS: It was considered that the increased incidence of angiosarcoma reported at mid dose@el (0.074 mg/mL)
should be taken into account for setting of carcinogenicity NOAEL. The allocation of-this carcinogenicity
NOAEL was triggered by the increased incidence in spleen angiosarcoma at all but the\lﬁ\west doses in terminal
mice (5/2/8/15), while the incidence at any site was 7/12/12/27. It is debatable whe&r murine angiosarcoma
findings, which are often (but not always) multicentric in origin, preclude the consideration of their occurrence
in one specific organ. In the case of Metam, most angiosarcomas were obserq?d in the spleen, and in the
absence of HCD in this organ, they should be taken into account by precaution. &(S'\

XS
When the incidences in all animals (3+%) were considered, both the rises ifhe spleen (5,3,11,19) and at any
site (11,14,18,37) were indicative of the carcinogenic potential of Metam-ag; the mouse.

During Peer Review, it was concluded that the lowest dose used wa&'\QQ\I OAEL rather than a LOAEL, taking account
that the findings in the liver showed no dose response. It was con¢fuded that classification Carc. Cat. 3 rather than
Carc. Cat. 2 was justified based on the effects seen in the spleen ondy.
&
>

qo
B.6.5b Long-term toxicity and carcinogenicity of MITC (ighnex IIA 5.5)
(4]

~Q
B.6.5.1b Long-term (2 years) oral toxicity in the rat (Annex IIA 5.5)
Q

- T27/2 Methyl isothiocyanate: a chronic orO (drinking water) toxicity and carcinogenicity study in

the rat ( Brown, 1984, 1988) <:/.>Q
Findings: table B.6.5.1-1b. (z§\b

(]

Survival rate was not adversely inﬂuencedvﬁf treatment.
Clinical signs: neither the incidence nor&_e severity of changes appeared to be affected by treatment.
Body weight: all male rats of treated groups gained less weight than controls throughout the study affecting the
terminal body weight. Dose-effect refitionship was not evident.
Food consumption was not affect
Water consumption: treated ratsStended to drink less than controls, particularly the males. Although this slight
reduction in water intake was @%t directly related to MITC concentration, the effect appeared to be most marked
in those rats receiving the highest dose.
According to the compan@although female body weight gains did not appear to be affected in the mid and high
dose groups, water congumption was decreased although not as consistently as the males. This strongly suggests
that higher dose level§offered to females may lead to palatability problems and thus compromise the study.
Ophthalmoscopy: nﬁompound related effects were seen.
Hematology: tranéent changes in some white blood cell parameters were reported essentially at top dose
without reaching’statistical significance.
Clinical chemigiry: no compound related changes.
Urinalysis od traces in urine of high dose males was not associated with an increased excretion of epithelial
cells or casss.
Organ ge\ight: slight changes were seen in the absolute and relative weights of certain organs. These changes
could geflect the pattern of body weight differences. They are, therefore, a secondary effect of treatment and
congidered to be of no toxicological significance as similar changes are seen in undernourished rats.
Aét’ecropsy, at top dose, a slight increase in skin subcutis masses, and pituitary enlargement were seen.

stopathology (reported in table B.6.5.1-2b): In rats dying during the first 52 weeks of study, no significant

~intergroup differences were observed from the data to suggest a relationship to exposure of MITC.

N
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S
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Common findings were a higher incidence of Harderian gland adenitis, kidney microcalculi, liver cgill

vacuolation, biliary proliferation, and spleen hyperplasia and ovary cysts. Some of these findings occurredzat a
slightly higher incidence at top dose. Q;Q
)
Table B.6.5.1-1b: 101-week exposure of rats to MITC. L
Endpoints/dose 0 2 ppm 10 ppm 50ppm
M | F M F M F M F
Calculated dose mg/kg bw/d 0.08 0.12 0.44 0.66 l,ég 2.65
Survival % Q)VJ
Week 13 100 | 100 100 100 100 100 7100 100
Week 26 99 | 100 98 100 100 100 [ 100 100
Week 51 97 99 93 95 97 100 4 97 100
Week 78 91 89 85 73 90 28 83 90
Week 104 67 43 65 35 58 53 64 53
Body weight ;‘#\'v
Week 13 (15%) (112%) |5 (13.5%)
Week 26 (12%) (11.5%) (13.9%)
Week 54 (14%) (1495 (16%)
Week 78 (110%) (J4.5%) (18.9%)
Week 102 (17%) (1236%) (19%)
Water consumption ,ov
Week 1-26 (14%) | (17%) [X15.5%) | (15%) (J11%) (113%)
wk 31-105 (112%) T (15%) (16%) (122%) (113%)
Hematology: Ky
Leukocytes Week 26/27 - o - - (115%)
Wk 52 - Q- - - (110%)
Monocytes Wk 13 - & - - - (140%)
Week 26/27 - Q| - - - (1133%)
wk 52 o - - - (129%)
wk 78 > - - - (150%) | (164%)
wk 104 S - - - - (150%)
Eosinophils Wk 13 o - - - - (161%)
wk 26/27 Ol - - - - (1100%) | (1500%)
wk 52 X - - - - (157%) | (136%)
Wik 78 &L - - - - (155%) | (162%)
Neutrophils wk 78 0 - - - - (120%)
wk 104 <4 - - - - (120%) | (142%)
Urinalysis: N
Qualitative analysis: N
Volume ,§> - - - - 140% 141%
o wk 78 wk 52
Blood occurrence O - - - - + +
< wk 78-103 | wk 78
Whecells Q> - - - - + +
& wk 78-103 | wk 78
pH S - - - - 5.0-8.0
Organ weight2absolute
Interim kill &
Liver O - - - - 124%*
Terminakkill
Adrendls - - - - (147%) | (125%)
Pitustary - - - - (135%) (128%)
Qann weight relative:
\TDnterim kill
AJ Brain - - - - 119%*
I3
S
&
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Endpoints/dose 0 2 ppm 10 ppm 50 ppm 9

M | F M F M F M o
Calculated dose mg/kg bw/d 0.08 0.12 0.44 0.66 1.60 A@\.’65
Gonads - - - - | $55%*
Kidneys total - - - - g 116%*
Terminal kill: D
Total adrenals - - - - (138%) | (125%)
Pituitary - - - - (129%) | (125%)
Necropsy findings 9
N° rats terminal examined: 37 25 38 20 35 32 X 38 31
Skin subcutis mass (es) n°rats 7 16 6 18 11 24 IS 9 25
Pituitary enlarged n°rats 1 5 3 2 3 8 9 4 10
All animals n° rats examined: 60 60 60 60 60 60 60 60
Skin subcutis mass (es) n°rats | 14 | 33 14 40 19 43 15 41
Pituitary enlarged n°rats 2 7 3 4 5 R >8 5 10
Uterus distended enlarged 0 4 0 4 0 s 0 11

- :not measured; * statistically significantly different from control; (%2_ tatistical significance
Table B.6.5.1-2b: Incidence of histopathological findings in animals aftef" MITC administration to rats.
Non neoplastic lesions/dose N\ﬁfected rats
0 2 ppm .coo 10 ppm 50 ppm
M F M F & M F M F

Calculated dose mg/kg bw/d 0 0 0.08 0.125] 044 0.656 1.60 2.65
Rats dying during first 52 wk éZ‘)U
Lung congestion 1/3 | 1/1 1/4 | 2/4 1/2 0/0 3/3 0/0
All animals :\\,\}
N° examined rats 60 | 60 | 554 59 55 60 60 60
Bone marrow necrosis \§0 2
Hyperplasia/granulopoeisis 2 0 5 2 3 3 8
Harderian gland adenitis 13 21 [ 94 16 4 11 14 24
Kidney microcalculi 0 14,4 1 15 1 5 1 21
Renal scarring 2 1 7
Pyelitis 4 |2 2 3 2 1 7 3
Liver: s
Fatty vacuolation 9Q] 17 9 21 2 15 14 23
Leucocyte infiltration 4 4 10 2 4 11 12
Biliary proliferation Ol11 5 3 5 4 6 13 10
Necrosis/scarring O 1 2 2 3 3 1 2 4
Pulmonary artery calcificatioy | 14 8 6 12 8 5 16 15
Mammary gland \(zyv
Lobular/acinar hyperplasia 7 11 2 8 5 2 5 9
Ovary cysts /O 6 6 9 13
Spleen N 8 3 5 6 2 5 5 11
hyperplasia/ Thaem@%poieisis
Thyroid C cell hyperplasia 3 12 2 8 1 7 3 5

o

Neoplasticfoﬁngs (Table B.6.5.1-3b):

Neoplastic\éesions were more prevalent in the rats dying during the first year of study. However, the
distributib% and frequency of individual neoplasm failed to establish a drug relationship. The group with the
most @\merous tumors was the low dose group. At interim sacrifice, three neoplasms were observed. No
evidehte of compound-induced oncogenicity was currently observed at interim sacrifice.

In terminal Kkill, the high dose group had slightly more females with multiple benign mammary tumors than
the control group: this difference did not achieve statistical significance, and was not reflected in any other

\'Q\%ategory of mammary tumor in either terminal, incidental or pooled data.

6.
N
&



6-86
Metam-sodium Volume 3 — Annex B — Toxicology and metabolism August 2007

. — &
Belgium Revised in August 201 0\(\

Overall, tumors of the endocrine glands accounted for a high proportion of the tumors found in this study. Mdre
than half of the female rats, and many male rats had pituitary tumors. Thyroid C-cells tumors were foug in
approximately 10% of rats of either sex, and pheochromocytoma occurred in more than 10% of males bqg?ewer
females. Mammary gland tumors were also common occurring in more than half of the female #3ts. The

difference did not achieve statistical significance. §
>
Table B.6.5.1-3b: Incidence of neoplastic lesions occurring as a function of time after MITC a@%nistration to
rats. A{D
Neoplastic lesions/dose N° affected rats/n° examined 0,\»!)
0 2 ppm 10 ppm ,;Q 50 ppm
M F M F M F ¥ M F
Calculated dose mg/kg 0.08 0.12 0.44 0.66 & 1.60 2.65
bw/d N
Rats dying before study termination L
Mammary gland ,",§J
Benign single tumor 023 | 11/35 | 0/22 | 8/40 125 [X578/28 0/22 8/29
Benign multiple tumor 0/23 5/35 0/22 7/40 0/25 &5 6/28 0/22 3/29
malignant single tumor 1/35 2/40 Qy 1/28
Malignant tumor 1/24 Q& 3/28 2/29
single/benign ,;\\'O
Malignant tumor multiple 1/24 E>\U
/benign ;{’-’
Pituitary adenoma 8/23 27/35 | 722 3140 6/25 24/28 5/22 21/29
carcinoma ol 1/29
All anim@fs’
Pituitary R
adenoma 19/60 | 44/60 | 15/558| 39/59 | 12/55 41/60 20/60 38/60
adenocarcinoma > 1/59 2/60
Thyroid C cell adenoma 6/60 6/60 | @755 3/59 2/55 3/60 7/60 8/60
Thyroid C cell carcinoma 3/60 2/60 £51/55 2/60 5/60 2/60
Follicular 1/609) 1/55 1/60
adenoma/carcinoma @
Mammary gland AO_;‘U
Benign single tumor 2/60  N20/60 0 15/59 1/55 17/60 0 16/60
Benign multiple tumor 0 A4 11/60 0 15/59 0 18/60 0 18/60
malignant single tumor 0.2 | 1/60 0 3/59 0 1/60 0
Malignant tumor @ 0 1/59 0 5/60 0 2/60
single/benign s
Malignant tumor multiple :8\.\’ 1/59
/benign N
Adrenals 1 960 | 4/60 | 2/55 | 1/59 | 2/55 0/60 7/60 1/60
pheochromocytoma ,Q)
Cortical adenoma & 1/60
Subcutaneous tissu§
Fibroma- single & 3/60 2/60 | 3/55 2/55 6/60 8/60 3/60
<
o

Conclusion: Q
A NOAEL‘(@ ppm (0.44 mg/kg bw/d) is proposed. This proposal takes into account the reduced body weight
of male @, which is more important at top dose at the end of the study period. Parameters such as alteration of
white d cells, some histopathological findings ( bone marrow hyperplasia, increased kidney microcalculi,
live@s, and spleen hyperplasia/ increased haematopoiesis etc...) seen at 50 ppm (1.6 mg/kg bw/d) which
could be related to MITC exposure.

C is not carcinogenic under these experimental conditions.

-9

<5 Already Peer Reviewed, EFSA 2008
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During Peer Review, the use of proposed MITC intake in the 2 year rat study with MITC was discussed. *Q(b
&

The acceptability of the study was questioned by EFSA, because of the instability of MITC in solutione\'

The ingested doses were calculated using a correction factor of 87.7%. This figure was obtaing? using the
analytical measurements of the 10 ppm dose group, in the drinking water bottles used during the gteatest part of
the study. Thus, the NOAEL was converted to 0.44 mkd. In the M&M section of the DAR, it was explained that
the concentration of MITC in the different bottles used was regularly determined at all dosélevels, and fresh
solutions were prepared daily until a new supply of MITC was available. This procedure kelped to avoid a too
fast degradation. §'

It could be argued whether the use of 82%, which is the overall mean value, takin@“into account the mean
recovery over 3 days after preparation, would be more suitable. In this case, the @osed NOAEL would be
revised downwards to 0.37 mkd i.0. 0.44 mkd. In both cases, a reference dose wounld then be rounded to 0.004
mkd. In addition, the actual proposition for the ADI is based upon the dog (9G§drinking water) study, which
was the most sensitive species. Thus, a recalculation of the NOAEL (and a fort'@qﬁ of the lowest dose) would not
be critical in the risk evaluation. 0\?

At the highest dose of the carcinogenicity study, mild toxicity was obser\Qg) but no treatment-related neoplasms
were reported. Therefore, the long-term rat study with MITC was consiggred scientifically acceptable.

X
GLP status: yes (no attest of competent authority) o\(b
Experimental protocol: not fully in agreement with Directive 87/302/CEE Annex V.8 or OECD 453 (1981).

Deviation from official protocol: L
Number of animal is limited to 60 (2 year) rats/sex/dose + five (1 year) and fig¢ (1 year + reversibility ad 4 weeks) for control and highest
dose. Three dose levels were used, identical for chronic toxicity and carcin@nicity, without adverse effects. Ornithine décarboxylase was
not measured. Absence of raw data for clinical signs.
Material and methods: 60 CD rats/sex/dose received MITC (batch n° Q66: 95.58%; batch n° 29 482: 95.41%; batch n° 29 482: 95.36%
and batch n° 29 482: 96.06%) in their drinking water for 104 weeks at 2, T0 or 50 ppm. The different batches tested in this study contain CS,
(0.85-1.33%), dimethyl sulfide (0.11-1.51%), dimethyldisulfide (2.83~303%) and methyltiocyanate (traces-0.12percentage).
Additional groups of 10 animals were used as control and treated, With top dose from which five were sacrificed after 53 weeks. A further 5
rats of each sex from these groups were then given untreated Jvater for 4 weeks before being killed and necropsied in order to assess
reversibility.
Over the whole study, the mean concentrations of MITC forinulations given to the animals (taken from drinking bottle analysis) were 1.3
ppm, 8.2 ppm and 41.6 ppm at nominal dose levels of 2 p 10 ppm and 50 ppm, respectively, corresponding to 65%, 82% and 83% of the
nominal concentration. The majority of the study was cenducted with doses of 0.08, 0.37 and 1.6 mg/kg bw/d in males and with doses of
0.12, 0.56 and 2.65 mg/kg bw/d in females respectiwely. The mean analytical concentrations at 10 ppm were 87.7% of nominal in
polyethylene bottles, which were used over the maj of the study period. In addition, the report states that fresh solutions were prepared
daily until a new supply of MITC was available. This procedure helped to avoid a too fast degradation and additionally confirms that the use
of a correction factor of 87.7% is appropriate at @dose level of 10 ppm. The dose levels presented in mg/kg bw/d were calculated based on
the mean body weights and mean water consunﬁtion rates determined over the study period in male and female animals. These dose levels
were corrected for the mean analytical concenttations found resulting in actual doses of 0.44 and 0.66 mg/kg bw/d in male and female rats
respectively. A very low level of contamination with an impurity was observed in the control formulation for weeks 23 and 36 and was
attributed to an impurity in one of the solyents used.
The study is accepted. \\'O

0'0

Ny
B.6.5.2b Carcinogenicit%g?udy in the rat (Annex IIA 5.5)
See point B.6.5.1b. ¢,
&

B.6.5.3b Carcino%\eﬁcity study in the mouse (Annex 1IA 5.5)
®)

- yl isothiocyanate (MITC): 2 year oral toxicity and oncogenicity study with methyl
iSothiocyanate in albino mice (106 week final report) (Satoh et al, 1980)
- ddendum to final report (Kashima and Sato, 1985) and Methyl isothiocyanate: two-year
(\o\ oral toxicity study in albino mice T52 amend 1, T52 addendum (Hiraide, 1988)
Finding%',
‘)
Mo@ity: was increased in the last part of the experiment. However, there were no differences in the number of
d@hs between the experimental groups and the control group.
) ﬁnical signs: at 80 and 200 ppm, mice had slightly raised hair and a dull coat about 30 days after beginning of
&Q\exposure.
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Autopsy of death animals showed pulmonary congestion, hyperemia and hemorrhagic spots, liver-like lungs agd
enlarged spleen. Q;o

Body weight: was decreased in male mice at 80 and 200 ppm starting from day 1 up to week 98. In fema&% bw
was slightly decreased at top dose 2 weeks after starting of exposure until week 98. Body weight gain was

reduced at top dose in male and female mice without reaching statistical significance. §

Food consumption and food efficiency were not modified. >

Water intake: at 80 and 200 ppm in males and females, water intake was decreased. Intake of NH&'C during the
experiment was calculated taking into account the amount of water consumed. &
Ophthalmoscopy did not reveal compound-related effects. @Q’

Hematology: RBC toxicity is suggested at top dose in males. \"Q

At 80 and 200 ppm in males, lymphocytes were decreased and segmented leucocytes We@ncreased.

At week 106, basophilic cells were increased in males at 80 and 200 ppm. X

Clinical chemistry: At week 26, some findings were seen at 80 and 200 ppm, such a %w levels of total proteins
in males and females, low levels of BUN in males and low levels of cholesterol ir{\ males. These effects were
not observed later on. Only, a slight increase in GOT was reported in females at dose at week 106.
Urinalysis: at week 52, high K levels were seen in urine at 80 and 200 ppm,@;ﬁi this effect disappeared at the
end of exposure period. -9

Organ weight was modified at the different sampling times but it was d&ﬁhlt to see a consistent effect over
time in any organ. )

Histopathology: . §

In female animals dying during the study and at terminal sacrifice, @r, kidney, bone marrow and bladder had
an increased incidence of small round cell infiltration and, at top dose, the increase was evident. Increased
incidence of ovarian cysts was essentially seen at top dose at tern@al sacrifice.

Skin fibrosarcoma were seen in prematurely died animals at th} dose. Statistical significance was not attained
when sexes were considered separately but significance was @%ched at top dose when the data were combined.
However, as the incidence did not increase with duratiq@l\of exposure, MITC should not be considered as
carcinogenic in mice. Q

S
Table B.6.5.3-1b: 106-week study in mice exposed totMITC in drinking water.

Endpoint/Dose 0 5 O] 20 80 200 ppm
MITC intake M F M E | M F M F M F
mg/kg bw/d 0 0 0.82 | 631 33 3.66 11.83 13.03 25.71 29.03
Mortality 35 37 25 038 29 37 28 38 36 37
Body weight (291

wk 19 o 13%* 16%* 13%*
Wk 26 D 14%* 15%* 13%*
Wk 52 WO 14%* 14%* 15%*
Wk 106 Y No compound related effect

Bw gain wk 1-19 N 16% 112% 16%
Wk 26 N 110% 16%
Wk 52 N 17% 18% 110%
Wk 106 | No compound related effect

Food O No compound related effect

consumption &

Food efficiency : , ¥ No compound related effect

Water intake ml/d'mouse:
Week 26 S ] 704 | 585 [ 721 | 5.98 7.08 5.96 6.19 5.39 5.26 4.79
Week 52 R 696 | 594 | 7.04 | 597 | 697 | 6.00 6.16 5.44 5.23 4.76
Week 106 & 690 | 598 | 694 | 5.95 6.85 5.98 6.02* 5.32% 5.15* 4.52%
Hematolggy:
Week 26~
platelets 131%*
Week 52
RBC count 17%* 118%* | (13%)

\Feticulocytes 1100%* | (127%)

.’Q‘ hematocrit 117%*
I
S
Q&
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Endpoint/Dose 0 5 20 80 200 ppm 2

MITC intake M F M F M F M F M
mg/kg bw/d 0 0 0.82 | 091 3.3 3.66 11.83 13.03 25.71 | @9.03

lymphocyte 133%* 137%* [S

Segmented 164%* 174%*0)
leucocytes o,b
N

week 106 N

<

Basophilic cells 1266%* JGX)6%*

Clinical chemistry S

S
Week 26 \Q

Total protein 17%* | 19%* | 17%* [ [10%*

BUN 120%* | & 120%*

cholesterol o) 120%*

Week 106

GOT & 125%*

Urinalysis A9
Week 52 N

K B162%* | 153%* 149%*

Organ weight relative: o

Week 26 X

Pancreas L 125%*
Heart O 111%*

q
Kidney g 114%* | 137%*

Adrenal gland L 140%*

Brain o

Thymus < 181%*

Pituitary gland 3 138%*

Spleen <& 134%*

Week 52 ~°

Thyroid gland S 182%* | 157%* | 167%* | 146%*

Spleen D 180%* 157%*

q
pituitary D 195%* | 152%* | 157%*

Week 106 $)

(9,3
Bladder Q 110%* 133%%*

Adrenal gland N 126%* 142%*

Pituitary N 127%*

3
thyroid O 133%*

Autopsy findings wk 106 | 0

Urinary bladder 0% AD 15% 10% 6.6% 24%
distended @

Histopathology in mice-dying during the study: n° affected mice

N° mice o35 37 25 38 29 37 28 39 37 37
Spleen small 71 0 1 0 1 0 1 0 5 0

4
round cell 9

infiltration (@b
Cellular & 0 0 0 1 0 2 0 2 0 12
inﬁltratiorfl\&@

Small intestine 9 0 9 0 13 0 7 0 15 0
amylo@

degefieration
sgﬁ’ 0 0 0 0 0 1 0 0 2 3
&ro sarcoma

“Histopathology at wk 106: % affected mice

n° mice | 23 | 21 [ 33 [ 20 29 21 30 19 21 21
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Endpoint/Dose 0 5 20 80 200 ppm 2

MITC intake M F M F M F M F M i

mg/kg bw/d 0 0 0.82 | 091 3.3 3.66 11.83 13.03 25.71 | @9.03

Pulmonary 0 14% 0 15% 0 19% 0 16% 0 ’:4\' 33%

adenocarcinoma oC

Liver small 0 23% 0 25% 0 33% 0 31% OQJo 42%

round cell &

infiltration féb

Kidney small 0 28% 0 30% 0 24% 0 16% |@ 0 62%

round cell infiltr. »:D

Amyloid degen. 19% | 24% 30 15 48 24 36 NI 5% 5%

bladder small 0 19% 0 20% 0 38% 0 2% 0 42%

round cell £

infiltration <

Bone marrow 0 0% 0 5% 0 | 45% 0 & 5% 0 24%

small round cell . §

) . &

infiltration S

Ovary cysts - 9.5% - 20% - 14% QS 26% - 47%

Overall tumor incidence: n° affected mice/n° examined 'S

Liver carcinoma | 2/64 | 1/64 | 4/64 | 0/64 1/64 | 0/64<) 4/64 1/63 2/63 2/64

Skin squamous 0/64 - 0/64 - 0/64 -5 0/64 - 1/63 -

cell carcinoma ;{’-’

Skin 0/64 | 0/64 | 0/64 | 0/64 | 0/64 b"@ 64 0/64 0/63 2/63 3/64

fibrosarcoma D (3.17%) | (4.69%)

Mesenteric 6/64 | 27/64 | 8/64 | 29/64 9/6%’\ 24/64 | 13/64 24/63 5/63 30/64

lymph node ~Q

Leukemia ,\6\'

Lung 19/64 | 8/64 | 19/64 | 5/64 \6\19/64 11/64 | 22/64 7/63 18/63 10/64

adenocarcinoma ~

* Statistically significantly different from control?oQ

QO
Conclusion: a NOAEL can be set at 20 pprrfﬁ%j mg/kg bw/d) taking into account the different slight effects
seen at 80 ppm (12 mg/kg bw/d)such as ingféased incidence of clinical signs, slight decreased body weight and
body weight gain, slight effects in le&l and altered organ weights. MITC should not be considered as
carcinogenic in mice. Q?

Q
Qo
Already Peer Reviewed, EFSA 08

(a) Point of clarification during Oﬁeer Review: Applicant to provide historical controla data for skin fibrosarcoma in

albino mice ‘§

In the study, it is reported that these mice died during the study. The timepoint of death of 2 J(at d748 and
d639) and 3 Q(at d681, dB64 and d628) were confirmed by the notifier, suggesting the occurrence of the
tumours only at the endof the study.

Historical control Qgg on a very limited number of studies (n=3), were submitted for these tumours (see table
with fibrosarcom& incidence in the skin/subcutal tissue of control ICR-JCL mice). Maximal incidences were
2.9% (3)-4.4%%), which were comparable with the incidences in the study (3.2% in & and 4.7% in Q). As the
tumours (whgﬁ were graded benign) occurred only in old mice, that the incidences were only marginally higher
than the m@mal incidence in a time-matched study, RMS considered the findings insufficient to consider the
compoup@carcinogenic.

S
& g Q
stup.§ a b c total a b ¢ total
Wwéek 87 68 104 98 104 104
Survival 34 67 50 151 26 23 54 103
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occurrence 1 1 0 2 0 1 1 P
incidence (%) 2.94 1.49 0 1.32 0 435 0 0.97°
Study a: 98-wk chronic toxicity study (1981); ,\\({U
Study b: 24-month chronic toxicity study (1983); §
Study c: 24-month chronic toxicity study (1971). Q)b
Source: Nippon Experimental Medical Research Institute Co, Ltd. Q}é\
S

(b) The relevant NOAEL of the 2 year drinking study in mice with metam sodium (Horner, ~6@94) was discussed during

Peer Review o

The incidence of angiosarcoma at the mid dose (0.074 mg/L =7.2 mkd) was considé%d relevant, to set the

carcinogenicity NOAEL at the lowest dose =0.019 mg/L (1.9 mkd). The incidencé?n males at low dose is

slightly outside the HCD, but the incidence in control animals is higher than the HCD. The systemic NOAEL

was established at the same level, taking into account the rise in urinary blad@ epithelial hyperplasia and

hepatic necrosis. {Z;'

After reconsidering the data, the notifier agreed with RMS. 0\;}
9

GLP status: yes (no attest of competent authority) Q-

Guidelines: not fully in agreement with Directive 87/302/CEE Annex V B or OECD tes‘@eline 451 (1981).

Deviation from official protocol: Test is performed on 48animals/sex/dose at 2 yearsand six at 6 and 12 months. No blood smears but
hematology, biochemical tests and urinalysis. Histopathology of trachea and aorta, hagus, salivary glands, pancreas, mammary glands
and bone marrow not performed. Raw data of clinical signs not provided. N2

Material and methods: MITC (lot n® MS 25206; 93.14%) was administered g@\lbitum in drinking water to 70 mice ICR: JCL (Japan)
/sex/dose at 5, 20, 80 and 200 ppm. Control animals received water alone. Six_Mice/sex/dose were killed 26weeks and 52 weeks after the

beginning of exposure. Remaining animals were sacrificed after 106 weeks. F solution was prepared every day.
Statistics: all the data were analyzed by means of t test and the incidence of@nor was determined by mean of X? test.
The study is accepted. [04)

~Q

.
B.6.5.4 Mechanism of action and supporting data (Aqglex IIA 5.5)

N
- Assessment of the carcinogenic po\tgﬁial of metam sodium (Pistel, 1994)

)
Bladder changes in mice after exposure to met@ sodium:
v

Bladder carcinogenesis in mice is an unu&fmon spontaneous process. In the mice carcinogenicity study, the

increased incidence is not statistically sigaificant but the reason why this tumor nevertheless may be associated

with metam exposure is that in both theZ3-month study as well as in the carcinogenicity study, histopathological
changes in the bladder were clearly reldted to the administration of metam sodium.

- In the 3-month smd)gﬁhe first changes in the bladder were eosinophilic granules at 0.088 mg/ml.

At the two higher deses of 0.35 and 0.62 mg/ml, cystitis and mucosal hyperplasia were observed in

both males and @ales. Although the toxicological significance of the eosinophilic granules is

uncertain, cyst@ and mucosal hyperplasia clearly indicate that metam sodium or one of its

metabolites if2damaging the urinary bladder epithelium. Epithelial hyperplasia was observed at

0.074 and @23 mg/ml in the carcinogenicity study in mice. In addition, changes such as

submuc inflammatory infiltration and mononuclear cell infiltration were associated with top

dose. From these data, it can be derived that the bladder damage noted in the 3-month study is

occux(l(ﬁg at lower dose levels in the long-term study, indicating a progression of the damage over

timQ,.OIncreased cell proliferation in the bladder is occurring because of the metam sodium

agak'linistration.

% . . . . . .
- § Consequently, it can thus be derived that a hyperplasic process in the bladder is very likely to have
\"\O occurred during the major part of the long-term mouse study. Chronic hyperplasia is frequently
Q){\ associated with the occurrence of carcinogenic changes in the affected organ. Therefore, it is not
surprising that in the long-term study an increase in the incidence of neoplastic changes was
N
O
¥

observed. The extremely low incidence, however, does indicate that the transition from
hyperplasia to neoplasia occurs very rarely.
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Bladder changes could result of a toxic action of one of the urinary metabolites of metam sodium. When
comparing the results of the kinetic studies with metam sodium and MITC, it is obvious that the C

metabolites are excreted mainly via the urine. It is interesting to note that MITC, when tested at com@gably
high dose levels (approximately 30 to 36 mg/kg bw/d) did not induce clear changes in the urinary bigdder of
mice. Moreover, MITC did not induce bladder carcinogenesis. It may thus be concluded thabQ urinary
metabolite of metam sodium, not related to MITC or its metabolites, is responsible for the bladder (@b%mages.

\
Increased incidence of angiosarcoma: C§§
The administration of 0.62 mg/ml metam sodium over 24 months to mice was clearl Q)ssociated with an
increased incidence of angiosarcoma. The major part of these tumors was found in %@e spleen, with some
evidence for increased incidences in the liver, bone marrow and subcutaneougo\. issues. The common
denominator of the above-mentioned tissues and organs is that the blood vessels ?Ench into many capillary
resulting in both an increase in epithelial blood vessel surface, a rich supply of ble\ d as well as a reduction of
the velocity of blood flow. S
Non-neoplastic changes in the vascular system were not noted in the mouse studies with metam sodium.
However, the administration of metam sodium did affect hematological pardeters, especially in the 3-month
mouse study. These changes (reduced Hb, Ht and RBCcount) indicate a é?é'iolytic effect of the test substance
and occurred at dose levels of 0.35mg/ml and higher in males and of 0.088 mg/ml and higher in females. In the
24-month study, hematological parameters were much less affected. I\@ertheless, signs of hemolytic effect of
the test substance were also found in this study (slightly reduced @ count and slight hemosiderosis of the
spleen). The above-mentioned changes of hematological paramejg@ suggest the possibility that the effects of
metam sodium on the blood may be associated with the increase.dcihcidence of tumors of the blood vessels.
The results of the kinetic studies with metam sodium in the rat é}monstrated a profound difference in the rate of
formation of MITC at the high and low dose level. From th@ﬁata it may be concluded that at high dose levels
the metabolic capacity is overwhelmed, resulting in an iggreasing amount of unmetabolized MITC at higher
dose levels. If a similar situation would be found for the@etics of metam sodium in the mouse, then it may be
argued that the results of high dose levels cannot ‘Q@extrapolated linearly to low dose levels because of
significant differences in the metabolic pattern. \b

(@)
The author did not receive studies performed Wit@/lITC but concluded that, derived from published studies, it
should be noted that one of the main metaboliti@of metam sodium, MITC, was not found to be carcinogenic in
mice at comparably high dose levels. v
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B.6.5.5 Summary of long-term toxicity and carcinogenicity (Annex IIA 5.5) (_0{0

(
Metam sodium was administered to rats in drinking water for 2 years. At 0.19 mg/ml, rats showed s('g%s of
systemic toxicity indicated by reduced bodyweight gain, specific lesion within the nasal passages, and¢hanges
in some hematology and spleen (hemosiderin depots) parameters and a slight increase in the severit t not of
incidence of degenerative myopathy of the voluntary muscle. There were a few changes associdted with the
0.056 mg/ml dose level, which were consistent with, but less marked than effects at the dose. The
incidence of hemangiosarcoma in males in the mesenteric lymph nodes was slightly higher th&h the control at
the intermediate dose of 0.056 mg/ml but this effect was not observed at top dose. In view of tHe overall results
obtained in this carcinogenicity study, it can be concluded that metam sodium is not carcin@nic in rats.
A NOAEL was established at 0.019 mg/ml. (\O
X
Mice received in their drinking water metam sodium at 0.019, 0.074 or 0.23 mg/ml for24 months.
Both male and female mice had urinary bladder lesions and pathological significant changes were mainly
present at 0.23 mg/ml. At 0.074 and 0.23mg/ml, there was an increased incidencyébf angiosarcoma in males and
females. Metam sodium is carcinogenic in mice and the symbol Xn and risk ghrase R40 is proposed (limited
evidence of a carcinogenic effect). A NOAELsystemic toxicity and carcinogenicity= 0.019mg/ml is proposed
taking into account the increased incidence of urinary bladder epithelial <ﬁt_xgrplasia, hepatocytic necrosis and
increased incidence of angiosarcoma at 0.074 mg/ml. )
The increased incidence of bladder neoplasia reported at top dose is égsociated with the treatment of metam
sodium. The reason for this increase could be related to the inducti r§of chronic hyperplasia in this organ. The
extremely low incidence of neoplasia, however, indicates that thg@ansition from hyperplasia to neoplasia is a
rather rare event. >

&
>
Table B.6.5.5-1: Summary of long-term toxicity and carcinog’ﬁicity of Metam
Type of test Test substance ~~Q® Results References
Test species purity @)
NOAEL .<| LOAEL Symptoms
(mg/kg 5 (mg/kg
bw/dz}l@ bw/day)
Rat, 104 week | Batchn® 0.019 mg/ml = | 0.056 mg/ml= | nasal passages | Allen, 1991
drinking water | BAS/005/00N 1.5 g 4.3 mg/kg toxicity, | Rattray, 1994
study at 0.019, | 90-2; 525.54 g/L bwg) bw/d body weight,
0.056 and 0.19 | =43.148% w/w \éb changes in
mg/ml Q§J some
R hematological
\;Zg parameters
Mice study at Batch n° Qv 0.019 mg/ml 0.074 mg/ml Urinary Horner, 1994
0.019, 0.074 or BAS/OOS/(@N (1.9 mg/kg (7.2 mg/kg bladder Pistel, 1994
0.23 mg/ml in 90-2; 525@4 g/L | bw/d) bw/d) hyperplasia,
drinking water | (43. 14@)) tincidence of
for 24 months %] angiosarcoma,
QS) and at top
Q dose: urinary
7 bladder
,\\O neoplasm
O Xn, R40
~

2
&

Rats re

was

Qé@ed MITC via drinking water at 2, 10 or 50 ppm over 104 weeks. Reduced body weight of male rats,
important at top dose at the end of the study period, white blood cell parameters, histopathological

findidgs such as bone marrow hyperplasia, increased kidney microcalculi, liver effects, and spleen hyperplasia/
inotr?ased haematopoiesis were reported at 50 ppm (1.6 mg/kg bw/d) and could be related to MITC exposure.
C is not carcinogenic under these experimental conditions. A NOAEL=10 ppm (0.44 mg/kg bw/d) is

&é\‘proposed.

cg'.
N
&



6-94
Metam-sodium Volume 3 — Annex B — Toxicology and metabolism

Belgium

August 2007

o
Mice received MITC in drinking water at 5, 20, 80 and 200 ppm. A NOAEL can be set at 20 ppm (3.3 mg/kg
bw/d) taking into account the different slight effects seen at 80 ppm (12 mg/kg bw/d)such as the increased
incidence of clinical signs, slight decreased body weight and body weight gain, slight effects in blo® and

. . '\
Revised in August 201 0\~Q

altered organ weights. MITC is not carcinogenic in mice. <
Q
(o)
Table B.6.5.5-2: Summary of long-term toxicity and carcinogenicity of MITC Re)
\\"LJ
Type of test Test substance Results R erences
Test species purity NOAEL LOAEL Symptoms |
@
(mg/kg (mg/kg \*'Q
bw/day) bw/day) (\O
104 weeks rat batch n® 28 166: | 10 ppm (0.44 50 ppm (1.6 | body weigh Brown, 1984
study at 2, 10 95.58%; mg/kg bw/d) mg/kg bw/d) altered C Brown, 1988
or 50 ppm in batch n® 29 482: parameters, Iwan, Kaiser,
drinking water | 95.41%; boneigiarrow and Hollihn,
batch n® 29 482: hyperplasia, 1988
95.36% and dney
batch n°® 29 482: pihicrocalculi,
96.06% liver effects,
<
- O’ | and spleen
X .
N hyperplasia/
. @O increased
Q haematopoiesis
Mice, drinking | lot n® MS 20 ppm (3.3 80 (12 tclinical signs, Satoh et al,
water study at 25206; 93.14% mg/kg bw/d) g bw/d) Ibody weight, 1980
5, 20, 80 and ~Q® body weight Shigeshi
200ppm 3 gain, slight Toyoshima,
g effects in blood | 1982
§ and altered Kashima and
& organ weights Sato, 1985
9 Hiraide, 1988
\ o)
®f§
)
\&
O
o
Q
N4
b‘b
<
i
Q‘D
N
2
OQ)
&
3
\O
o
Q
(2
N
«Q
'S
‘)
S
OO
@b
&
&
S
&

&
&
§
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o
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B.6.6a Reproductive toxicity of Metam sodium (Annex IIA 5.6) (0{0
(

B.6.6.1.1a Two generation reproductive toxicity in the rat (Annex ITA 5.6.1) Q;Q

\Q

RS

- Metam sodium: multigeneration study in the rat (Milburn, 1993) §
>

Findings: see Table B.6.6.1.1-1a: {‘\’g)

U

Although the drinking water preparations were stable for 24 hr in most cases, there were C%mall number of
preparations where the metam sodium concentration was significantly lower after 24 hf The overall mean
achieved concentrations were 102, 96.7 and 100% of the nominal at the 0.01, 0.03 and O.&\Qng/ml concentrations
respectively. S

N
Mortality: was not attributable to metam sodium. Q@
Clinical signs: there was no evidence of an effect of metam sodium in either gene@tion.
Body weight: ,éb
FO parents: R
The weight of males at 0.1 mg/ml showed decreases on occasion, althouﬁr_zg?fferences were marginal. Females
at 0.1 mg/ml had statistically significantly lower bw than controls althougktdifferences were marginal.
Pregnancy and lactation weight was reduced in females at 0.1 mg/ml‘\ marginal effect was seen in females at

0.03 mg/ml. \;5.
F1 parents: . o_;o

Pre-mating bw was reduced in males and females receiving 0.1@\1g/m1. Pregnancy and lactation weights were
reduced in females receiving 0.1 mg/ml. .
Food consumption was marginally reduced at top dose in r@@les and females FO and F1 parents. There were
occasional reductions in F1 females at 0.01 and 0.03 mg/mlzp\n there was no dose relationship.
Water consumption: ,;Q
FO parents: was reduced in males and females at O.IQQnd 0.03 mg/ml during the pre-mating period. During
pregnancy, a reduction was reported in the 0.1 and O@ mg/ml group but not in the 0.01 mg/ml.
During lactation, a reduction was seen at 0.1 mg/m@ld to a lesser extent in the 0.03 mg/ml group.
F1 parents: was reduced during the pre-mating Iy_ﬁiod in males and females receiving 0.1 mg/ml. There was a
consistent reduction in females receiving 0.03 mig/ml. There was a marginal decrease in females receiving 0.01
mg/ml during the early part of the pre-matin@ period. Water consumption was reduced during pregnancy in a
dose-related manner in all dose groups. &
During lactation, a reduction was seen@ all animals at 0.1 mg/ml. In the 0.01 mg/ml group, there was a
reduction at all time points and at 0.03 mcé/ml, during week 1 only. The differences from controls were not dose-
related. @
Reproductive performance: meta @dium did not affect the pre-coital and gestation period.
Male and female fertility was good-with 29-30 litters of a possible 30 produced in each group.
The percentage of pups live l@n was in excess of 94% for each group in both generations. The number of
whole litter losses was low, anid there were no litter losses in the high dose group.
Females of the top dose g (ﬁp, which did not have nasal lesion, were those who failed to produce litter or had
small litters (1 with 6 livedffspring’s (F0) and 2 with 2 live offspring by day 5 post partum (F1)).
Males receiving 0.1 1 or females at lower doses did not show nasal cavity abnormalities.
The number of FO rats suspected to be infertile was small i.e. five males only, and was unrelated to treatment:
the few changes o\&erved in the reproductive organs of these rats were example of common spontaneous
lesions. The nurrk@r of F1 males suspected to be infertile was slightly increased in all treated groups (4/group)
compared to cqﬁtrol (2/group). However, no lesions were detected to account for infertility. One female of
control and Qggof the top doses failed to produce litters. No microscopic changes were detected in the abnormal
pituitaries Q& in the twisted snout from one F1 male.
«Q

Organ @igkt: there was no effect on the weight of testes or epididymides of FO or F1 parents at any dose level.
Mac@%’copic findings:
F O@ults: red spots were observed on the pituitary gland of two females at 0.1 mg/ml.
&dults: one male at top dose had a twisted snout.

-Microscopic findings:

A8 Nasal cavity: see Table B.6.6.1.1-2a.

;.
N
&
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FO and F1 adults: Qo

Minimal to marked Bowman’s gland duct hypertrophy with loss of alveolar cells was detected in the 0@;% ory
mucosa lining the nasal septum and turbinate bones at all levels of the nasal cavity in 29/30 FO and 2%/30 F1
females at top dose. <
The FO rat in which this was not present had ducts of Bowman’s gland greatly increased in prominence in both
the epithelium and lamina propria. Duct hypertrophy was accompanied by loss of alveolar cellﬁ’n the lamina
propria. The lesion was mainly confined to the nasal septum and dorsal arch with occasigfial foci on the
opposing turbinate. 14 of the FO females also showed minimal or slight dilatation of the %%s of Bowman‘s
glands. 0
The change in the Bowman ‘s gland was accompanied in all affected rats by minimal t éﬁ’larked degeneration/
disorganization/atrophy of the olfactory epithelium which comprised vacuolation and(geparation of cells in the
basal layers of the olfactory epithelium with a few necrotic cells evident, loss of al cellular arrangement
and apical cytoplasm and reduction in n° of cell layers. These changes occurred together in variable
combinations in all affected rats. The incidence and severity of degeneratipfi/disorganization/atrophy was
considerably increased in the top dose group compared with control i.e. 29/§\®ffected FO and 27/30 F1 with
minimal to marked severity compared with only 4 minimally affected femalg§in the control group. One female
receiving 0.1 mg/ml showed minimal hyperplasia of the olfactory epith%'f_zb in addition to the other changes
described; the hyperplasia was minimal or slight and confined to a small drea of the dorsal arch in the posterior
region of the nasal cavity. ;\\'QQ
O
Offspring: individual pup weight, total litter weight and pup Weigg} gain was reduced in the 0.1 mg group in
both generations. Although F2A total litter weights were lowg(\?llan those observed in controls for the 0.01
mg/ml, there was no similar finding for the 0.03 mg/ml. In ad@?ion, when adjusting total litter weight for F2A
litters for litter size the difference was no longer evident in t@? 0.01 mg/ml group indicating that the difference
from control is not treatment related. There was no effectqp\n the body weight of pups at 0.01 or 0.03 mg/ml.
There was no indication of a change in the nasal passage,Q(Poffspring of either generation at any dose level.

Survival was good and there was no evidence of an@dverse effect of metam sodium at any dose level. Litter
sizes were similar in all groups for the F1A litter. O\)

The number of pups/litter in the 0.01 mg/ml for t@ F2A litter was slightly lower than control but in the absence
of a similar finding in the higher dose groups, is probably incidental.

Clinical observations and findings at eviscération: there was no effect on the type or incidence of clinical
observations in F1A or F2A offspring. Theg’was no evidence of an effect on the findings in pups found dead up
to and including 18 days of age. N

Organ weight: there was no effect on t}é)weight of testes or epididymides of F1A or F2A offspring at any dose
level. >

Microscopic findings. (3’

F1A pups: nasal cavities did not.show abnormalities, which could be related to treatment. Minor degenerative
and inflammatory changes weregldetected in the respiratory mucosa of the majority of pups but the incidence was
similar in all groups. No ocu@tissues were detected in the female pup w/o eye: bilateral anophthalmia seems to
occur spontaneously in the @lpk: APTfSD rat and this isolated incidence in one generation only are considered to
be of no toxicological sigfiificance.

F2A pups: nasal cavitéﬁom control and high dose pups were comparable.

<
Table B.6.6.1. 1—1&@7—generation rat study with metam sodium in drinking water.

x> 0 0.01 0.03 0.1 mg/ml
L M F M F M F M F
mg/kg bw/%Ebi 0 0 | 14- 2.3- 4-4.6 6.7-1.5 12.3-14 19.6-21.6
and F1 ¢ 1.7 2.86
Body w,é‘lﬁ'ht F0:
prema@g parent 12% * 13% *
$ wk 3-9 wk 2-11
dyfing gestation
Day 1,8,22 13% *,11% *,|8% *
$during lactation
@’K Day 1,11,16,22,29 16% *,13% *,13% *,16% *|3% *
S
Q&
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0 0.01 0.03 0.1 mg/ml N
M |F| M F M F M F O
Body weight F1: A@V
Premating parent 14-6% * 13-6% *
wk 2-11 wis2-11
during gestation S
Day 1,8,15,22 15% *,[1% *,12% *,16% *
during lactation &
Day 111% *,uo%@i% * 14%*,15%
1,5,11,16,22,29 * 1A% * x
Food consumption ‘(\V
FO parent 13-4%F 13-4% *
premating wkd=5 wk 1,2,5,6,7,9,10
F1 parent 14-5%* 14-5%* LAST% * 14-7% *
premating wk1,2, wk1,2,4 Wk 1.2,5.,6 wk 1-9
| L
Water consumption F0 ks
Parent premating 15- 111-26%2F  |8-29%* 15-40% *
14%* | * wk1-Gy wk 1-5; wk 1-10
wkl-6 | [23-16% | [24-16%* wk
wkS-8 6-10
during gestation 114%* \)Zf?Z—3 134-36%* wk 1-3
during lactation 110,17,.13%* wk 120%* wk 1-4
2.3
Water consumption F1 <
parent 16-12% 3” 110- 19-19%* 115-46% *
Premating * wk1- o 31% * wk 1-10 wk 1-10
AN K-
IS w
N 10
during gestation 115-11%* vggv 117,23,14%* wk 1- 144-36%* wk 1-3
2-3 o 3
during lactation 112-10%# wk 19%* wk 1 123-10%* wk 1-4
4
Fertility: @J
F1A litter 29/ | 30/ | 28430 | 30/30 28/30 30/30 30/30 30/30
30 | 30 | R
F2A litter 28/ | 29/ t"z;f6/30 30/30 26/30 30/30 26/29 29/30
29 | 29.9
N° pups live born: 9O
F1A litter 3410 359 316 348
F2A litter 333 324 361 332
N litters with all pups-born live:
F1A &7 26 24 24 26
F2A A 20 25 26 22
Whole litter losses: |
F1A & 1/30 2/30 1/30 0/30
F2A R 2/29 0/30 0/30 0/29
Pup/litter sufvival
F1A d1-228% 317/16 309/16 296/17 323/17
F2A d1:22 293/13 284/16 331/19 311/22
Littey@l\ze Dayl/day 29
F1AS 11.7/10.9 12/11 10.9/10.2 11.6/10.7
E2X 12/10.9 10.8/9.4 12/11 11.4/10.7
a?{lp body weight:
ATF1A | | | 16-5%* | 15%*
I3
S
&
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0 0.01 0.03 0.1 mg/ml -9
M [F|[M]| F M | F M F O
d 22-29 d29,~
F2A 18-9% d11-29 15-8%*
#5-29
Litter body weight (7,0
F1A No compound related effect <
F2A 111% *d1 111%* d16
114%*d11 LJ@%* 22
112% *d16 &
113%*d22 IS
Adjusted litter body weight: {;3\'
F2A | | & 18-11%* D5-29
Pup weight gain: N
Fla Day 1-29 N 15% 16%
F2a Day 1-29 a8 110% 110%

* Statistically significantly different from control

>

Q_

Table B.6.6.1.1-2a: 2-generation rat study with metam sodium in drinki@'water: microscopic findings.

Microscopic 0 0.01 0.035> 0.1 mg/ml
findings/dose M F M F M O F M F
Nasal cavity: N
F0 parent D i
n° examined [30] 30 | o 0 0g” 30 30 30
Bowman’sgland duct hypertrophy + loss alveolar cells: m@\lmal/slight/moderate/marked n° affected

0 0 > 0 0 2/6/15/6
Dilatation total 0 0 N 0 0 14

Olfactory epithelium disorganization/degeneration/@ophy:mini

mal/slight/moderate/marked

n° affected

N
cg'.
S
&

0 | 4/0/0/0 o 2/0/0/0 3/10/13/3
Hyperplasia 0 0 e 0 0 1
F1 parent >
n° examined [30] 29 | 3 L90 4 30 30 29
Bowman’sgland duct hypertrophy + loss,fB)eolar cells: minimal/slight/moderate/marked n° affected

0 0 0 0 0 2/10/12/3
Dilatation total 0 0 b 0 0 0 10
Olfactory epithelium disorganizatie/degeneration/atrophy:minimal/slight/moderate/marked n° affected

0 | 3/0/0/ 1/0/0/0 5/14/5/2
Hyperplasia total 0 .(bQ 0 0 3

Q>
>

Conclusion:

Metam sodium affected
Bowman'’s gland whic

passages of adult

adults. Q§

o
sal passage of the majority of FO and F1 adult females and more specifically
here hypertrophied at 0.1 mg/ml (= 17 mg/kg bw/d). There was no effect on the nasal

s or offspring. This suggests that the nasal lesion was a direct consequence of the
increased dose receéived by females during lactation. Water consumption was reduced at top dose and was
accompanied by\ﬂ)ght reductions in body weight, which were most evident during gestation, and lactation in

Effects in pug)&were a slight reduction in individual pup weight and in total litter weight in the 0.1 mg group in
both generations. There was no indication of a change in the nasal passage of offspring of either generation at

any dos el.

NOAE&eproduction toxicity > 0.1 mg/ml = 12 mg/kg bw/d.

NO
obg}

fetotoxicity= 0.03 mg/ml = 4 mg/kg bw/d is proposed based on the decreased pup and litter weight
ed at 0.1 mg/ml (12.3 mg/kg bw/d).

OAEL parental toxicity= 0.03 mg/ml (= 4mg/kg bw/d) is proposed based on the decreased body weight during
) \cpremating, gestation and lactation reported at 0.1 mg/ml.

GLP status: yes (no attest of competent authority)
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Experimental protocol not fully in agreement with Directive 87/302/CEE Annex V B or OECD test guideline 416 (2001-1983). -9

Deviation from official protocol: initially, histological examination was to be restricted to nasal cavities from adults and pups in controfand
top dose and reproductive organs in all groups that were infertile. However, nasal cavities of intermediate animals were also exq(ﬁlaed.
Pituitary glands limited to two females. All remaining tissues were stored. Q
Material and methods: 30 Alpk: APfSD rats/sex (FO parents) were given drinking water containing 0.01, 0.03 or 0.1 mg/ml meﬁ sodium
(batch ref BAS/005/00N; 526 g/L or 43.148%/w; CTL n0 Y06930/008). After 10 weeks, rats were mated and allowed to reafthe ensuing
F1A litters to weaning. The breeding programme was repeated with the F1 parents selected from the F1A offspring to progl e F2A litters
after a 10-week pre-mating period.

Water was adjusted to approximately pH 8-9. A fresh bottle was supplied daily. Drinking water was analyzed two x@\eek in the first 2
weeks of the study and then at least one batch/month. &

Statistics: analysis of covariance and variance were used. Fisher exact test, double arsine transformation of Freeman a&)Tukey were applied

when necessary. Tests were two-sided. Q
X
Summary of doses received during the study: (\O
Concentration of metam mg/ml 0.01 0.03 o 0.1
F0 parent M F M F S M F
Week 1-10  mg/kg bw/d 1.7 2.4 4.6 62 < 14 16.9
Pregnancy period mean 2.8 6.9 0\ 17.6
Lactation period mean 3.4 935 30.4
Mean 2.86 5 21.6
F1 parent RN
Week 1-10  mg/kg bw/d 1.4 2.0 4.0 2749 12.3 14.4
Pregnancy period mean 2.0 57 144
Lactation period mean 2.9 Qv 9.6 30.0
Mean 2.3 R 6.7 19.6
The study is accepted. o\‘o
%
B.6.6.1.2a Supplementary studies (Annex ITA 5.6.1) L
S
Data from the open literature: Q

- Blockade of ovulation in the rat by the fungicide \Qetam sodium: relationship between effects on the
Luteinizing Hormone surge and alterations in hyp%tﬁhalamic catecholamine (Goldman et al., 1994)

o S
Findings: ()

mg/kg, IP) suppression of the surge and a dro nor epinephrine (NE) when metam was given at 11 h, a few h
prior to the expected LH rise. The surge effect’was reversed by the a-adrenergic agonist clonidine. With cycling
rats, a decline with dose (50-300 mg/kg, , proestrus) was seen in the percentage of ovulating females, with
earlier injections (9 h) being less effec@e at the highest dose. At all doses, low circulating levels of LH and
prolactin at 16 h suggested either a blg¢kade in the proestrus surges of each hormone or a displacement in their
time of occurrence. Anterior and posterior hypothalamic NE fell by 3 h post injection and was accompanied by a
rise in dopamine, while serotonin @s unchanged. Although there was a distinct parallel between the alterations
in regional catecholamine (CA) and the incidence of ovulation at the high doses of metam, the relationship did
not hold as the dose decreased” A similar dissociation between ovulation and CA was seen when equimolar
doses of metam or methylisothiocyanate, a principal metabolite, were given by gavage. At the regional level of
analysis employed, the dat@indicate that while IP injections of metam sodium are able to block the LH surge
and ovulation in these %’, the dose-response relationship suggests that, along with induced alterations in CA
metabolism, an additidg% factor may be involved in the observed effects.
QO

RMS comments: i (ﬁlis study, signs of systemic toxicity are not reported and it is difficult to separate primary
toxic effects frgm secondary effects related to systemic toxicity consecutive to the high doses used. The
endpoints investigated in this study were not examined in the study provided by the company according to the
ongoing guidelines and it is therefore difficult to exclude such an effect. However, RMS concluded that this
study dO?\% t raise concern, as the doses used in this study are much higher.

According to the authors, ovariectomized, 'sg:ﬁrégd-primed Long-Evans rats showed a dose-related (25-100

MaterialSand methods: metam sodium (95% purity, Chem. services) was given ip to Long-Evans rats after suspension in 4%
meth)@e lulose. Bilateral ovariectomies were performed and animals received a capsule containing estradiol benzoate implanted
sub ally in order to maintain blood estradiol levels as those reported in intact proestrus rats. Rats were given single injections of metam
soqgr);lm at 0, 25, 50 or 100 mg/kg at 11 h prior to the anticipated LH rise and blood was collected frequently before sacrifice. In a second
study, intact rats were used and were injected metam sodium at 0, 50, 100, 200 or 300 mg/kg. In a third experiment, proestrus rats were

\QGhJ ected with metam sodium at 0, 50, 100, 200 or 300 mg/kg and changes in brain catecholamine were studied.

\;
&
S
S
&
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B.6.6.2.1a Teratogenicity test by the oral route in the rat (Annex IIA 5.6.2) Qcé”

Q
- Report on the study of the prenatal toxicity of metam-sodium in rats after oral
administration (gavage) (Hellwig and Hildebrand, 1987) Historical Contr%QSkeletal

Variations in the Metam Sodium Rat Teratology Study (Rose,1991) @b
\
Findings: table B.6.6.2.1-1a: 0_)<§
Mortality did not occur. ‘QQ)

\post treatment. BW
re. At 40 mg/kg bw/d,
day 20- bw on day O -

Body weight and bw gain: at top dose, a reduction is reported during both treatment
gains of these animals were also diminished, particularly during the first days of exp
reduced BW gains were observed from day 6-13. When correcting BW gain (bw
uterus weight) show a significant substance related decreased at top dose. o
Clinical signs: general behavior was not disturbed. ,\\9
Food consumption: was reduced in all dams of groups 40 or 120 mg/kg k{ﬁ//d during exposure and after
exposure only at top dose. &

Water consumption: no compound-related effect. Q;o)

Conception rate: In consequence of the significantly increased post-implantation loss in groups 10 and 120
mg/kg bw/d, the number of live fetuses was correspondingly reduced.@his effect is not regarded as substance
related because there is no dose-response relationship recognizable. r§'

Conception rate, n° corpora lutea and total implantations were not cted by treatment.

Fetus weight: at 120 mg/kg bw/d, mean fetal weight was mgnlfm@ly lower.

Sex distribution was not modified. ’Z?b

Table B.6.6.2.1-1a: developmental rat study after exposure &g}?netam sodium.

Endpoints/dose (mg/kg bw/d) (,QO 10 40 120
N° not pregnant 6) 1 1 1 3
Body weight: :\b

Bw Day 8-20: o 11-3% 13-6%*
Bw end study- uterus e 15%*
Bw end study — beginning — uterus QQ 122%*
Bw gain d 6-8 2’ 122% 1100%* 1100%*
D 8-10 D 13% 110% 130%*
D 10-13 X 111% 117% 116%*
Food consumption: Q‘o 116-8% 120-10%
Placental weight: <0 16%* 18%*
Corpora lutea /female > 15.21 15.63 14.5 15.05
Total implantation/female 13.75 13.71 12.5 13.9
Ne¢ live fetuses/litters > 303/24 282/23 277/24 261/22
% per female N 93 82 93 85
% dead implant/rat (post @}plantatlon loss) 7.28 17.9* 6.6 14.8*
Preimplantation loss , O 10.37 10.20 15.24 7.37
Fetal weight: ,:(/ 13% 18%%*
Total anomalies: p®affected fetuses/n® affected 34/17 44/17 54%/21 37/17
litter (% fetuseg& litter) (18.5/70.8) | (22.5/74) | (29.8/87.5) (21.8/77.3)
Total variations: n° affected fetuses/n® affected 90/23 97/22 102%/24 116%/22
litter( % fetug@?/% litter) (44/95) (50/95) (57/100) (67/100)
Total retartfations® affected fetuses/n® affected 152/24 144/23 165%/24 158%/22
litter( % ftuses /% litter) (75.8/100) (77/100) (90/100) (92/100)

A
o
S
N

*Stati%ally significantly different from control

Tabi¢ B.6.6.2.1-2a:
@croscopic fetus examination: Two fetuses/1 litter at top dose exhibited a meningocele (neural tube closure

{\\‘defect) which is a rare anomaly.
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Organ examination after evisceration: a bilateral microphthalmia was reported in one fetus at top deSe.
Enlarged renal pelvis could be detected in any group including control. This is a common finding in the st%‘y% of

rats used in this study. @
An organ examination was performed according to the method of Barrow/Taylor and the kind of vétiations
revealed again enlarged renal pelvis and hydroureter without compound-related effect. §

>

Skeletal examination: @

Anomalies were detected in the vertebral column and in sternum. The number affected litters w@re increased as
compared to the control and sometimes higher at 40 mg/kg bw/d than at 120 mg/kg bw/d.

As regards skeletal anomalies, there was no dose response relationship and/or incideg@as seen within the
historical control range for sternebrae ossification (centers dislocated, ventral segmenf ribs asymmetrically
fused with sternum), thoracic vertebra body dumbbell-shaped (notch of cartilage, cran@l and thoracic vertebra

body dumbbell shaped (notches cartilage cranial/caudal). {Q\W

Variations were detected in sternum and vertebral column. The incidence of Qﬁ%cted litters showed a dose-
related effect for thoracic vertebra bodies which presented dumbbell-shaped. \{D

This finding, although evaluated as a variation, can be assessed as a retardatigiPas is done by other investigators.
Therefore, the increase in compound-related skeletal variations is asses&_@&gis another sign of immaturity of
fetuses. )

With respect to the incidences noted in skeletal variations in the diffg{@Qnt treatment groups, the observation of
thoracic vertebra bodies dumbbell shaped (cartilage unchanged) showed a dose-response relationship, however,
the historical control data demonstrated that the incidence in the lgw dose group of 10 mg/kg bw/day was fully
within the historical background range while the concurrent e§ntrol incidence was comparable to the mean
historical value. Thus, effects on the incidences of skeletal y?iations were evident at the mid and high dose
levels, while incidences at the low dose level are covered by {fistorical controls.

NOAEL for skeletal variations is derived at 10 mg/kg bwkl%r.
X

Retardations: incomplete or missing ossification of &nebrae, cranial bones, metacarpal/metatarsal bones and
pelvic girdle were found at the different dose levelsg’lowing sometimes a clear dose -effect relationship, which,
at 40 and 120 mg/kg bw/d correspond with the até)crease in fetal body weight. These effects are considered a
compound-induced sign of fetal immaturity. Ingg"mplete ossification of skull bones was not present in historical
control data. >

Q
It is possible that the retarded ossificatio &fetal skeletons, especially the incomplete ossification of skull bones
is connected with the mechanism of d@a lopment of meningocele and influence of metam sodium cannot be
excluded. Q

For the skeletal retardation: (’Z}(p

- Interparietal bone incomplete Q&%ﬁcation (cartilage present), there were no control data, but as there was no
coherent dose-related effect an@ direct relationship to treatment could not be established at 10 mg/kg bw/day.
- Sternebrae not ossified (caghilage present) and metacarpal incomplete ossification (bilateral, cartilage present)
the incidence at the low dos® level of 10 mg/kg bw/day was clearly within the historical control range.
- Metacarpal incompléte ossification (unilateral, cartilage present), there were no control data available.
However, the relativeg/small increase over concurrent controls at the low dose level of 10 mg/kg bw/day was
not considered to e’b% any biological significance.
- Metatarsal inCQ\rQ)lete ossification (bilateral, cartilage present) all the study values were outside the historical
control range blﬁ‘ the relatively small increase in the incidence at 10 mg/kg bw/day was not considered to be of
any biological Significance.
- Metatarsé? incomplete ossification (unilateral, cartilage present), there were no control data available but the
incidencé~of one affected fetus at 10 mg/kg bw/day cannot be considered to be significant as such an incidence
of onl@ne affected fetus could have been a change finding.
The§were no effects at the low dose level of 10 mg/kg bw/day with respect to generalized retardations of the
sketeton.
_ dHistorical control data are included in the table B.6.6.2.1-3a.
N |
.~ Table B.6.6.2.1-2a: developmental rat study after exposure to metam sodium.

;.
N
&
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Endpoints/dose (mg/kg bw/d) 0 10 40 1202
Number fetuses/litters 303/24 282/23 | 277/24 261/27
N° affected fetuses/n° affecteglzjﬁters
Caesarean section R
Anomalies : Meningocele 0/0 0/0 00 | o 21
Variations 0/0 0/0 00 & 000
Retardations 0/0 0/0 0/0 & 0/0
Evisceration &
Anomalies : Microphthalmia bilateral 9 1/1
Variations ;\\.V
Enlarged renal pelvis bilateral 3/3 11/7  J<29/13 14/9
Enlarged renal pelvis unilateral 12/6 17/10 4 43/19 12/8
Retardations 0/0 0/0 <& 0/0 0/0
Barrow Taylor ,;oQ
Anomalies 0/0 B0 0/0 0/0
Variations \53\
Enlarged renal pelvis bilateral 23/13 &2 14/8 5/3 4/4
Enlarged renal pelvis unilateral 17/14 <] 17/12 8/5 14/11
Hydroureter bilateral 335 2/2 0/0 0/0
Hydroureter unilateral B 3/3 1/1 2/2
Retardations 29/0 0/0 0/0 0/0
Skeletal ﬁndings(\

Anomalies
Vertebral column thoracic vertebra body dumbbell- shaped 9/8 14**¥/10 | 17**/13 9/9
notch of cartilage, cranial
Vertebral column thoracic vertebra body dumbbell shagékf, 21/12 23/11 24/14 20/15
notches cartilage cranial/ caudal
Sternum sternebrae ossification centers dislocated, \@ntral 0/0 2/2 12/11 3/3
segments ribs asymmetrically fused with sternum O
Variations 2
Vertebral column: thoracic vertebra bodies d@ﬂbbell 17/8 22/12 49**/19 62%%/21
shaped- cartilage unchanged
Vertebral column: thoracic vertebra body,@umbbell shaped 27/14 15/11 28/16 30/17
Sternum xiphoid process bipartited (\fv 9/7 16/11 19/11 8/7
Retardations : Q(b
Generalized retard skeleton O 0/0 0/0 6/3 7/6
Hindlimb metatarsal bone incompi¢te ossification 2/2 4/2 11/7 20/10
Forelimb Metacarpal bone incosfiplete ossification 0/0 1/1 6/4 13/8
Pelvic girdle Pubic bone incomplete ossification 0/0 0/0 0/0 373
Sternum: ,}0
sternebra incomplete ossifigation 72/22 75/23 74/21 52/19
sternebrae incomplete dssification 42/18 25/15 57/21 78/21
sternebra not ossified - 34/16 44/17 34/16 30/16
sternebrae not ossiﬁ@ﬁ, cartilage present 12/5 7/6 10/8 35%*/13
xiphoid process:center bipartited 38/18 25/15 15/14 20/11
Head: (§'
hyoid bone netossified 2/1 0/0 212 5/4
hyoid bonq@complete ossification 15/12 9/6 13/12 27/11
Interpariefal bone incomplete ossification, cartilage present 1/1 8/4 20/11 15/10
ParietgJbone incomplete ossification 1/1 8/4 7/3 4/3
Lim@?
Metrcarpal incomplete ossification bilateral, cartilage present 0 1/1 6**/4 13%*/8
Metacarpal incomplete ossification unilateral, cartilage 0/0 3/3 7/5 14/11

\Present

| Metatarsal incomplete ossification bilateral, cartilage present 2/2 4%%/ 11%*/7 20**/10
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Endpoints/dose (mg/kg bw/d) 0 10 40 | 1202
Metatarsal incomplete ossification unilateral, cartilage present 0/0 1/1 85 | 127
** Percentage affected fetuses slightly outside historical laboratory data: see Table B.6.6.2.1-3a. \ng
RS
Table B.6.6.2.1-3a: Historical data on fetuses reported by P. Rose (1991) (litter incidence is not repgrw%)
Type of Organ Histori@? mean % -
observation Srange
Anomalies: Sternum sternebrae ossification ( centers dislocated, ventral 0.9 Q)V
segments ribs asymmetrically fused with sternum) 0-22
Vertebral column thoracic vertebra body dumbbell-shaped, notch of §1Y
cartilage, cranial 5-4.7
Vertebral column thoracic vertebra body dumbbell shaped, notches \§¢ 2.1
cartilage cranial/ caudal &10.5-4.7
Variations: Vertebral column: thoracic vertebra bodies dumbbell shaped- § 8.7
cartilage unchanged (}}'\ 2-14.8
Retardations: | Head: Interparietal bone incomplete ossification cartilage present Not recorded in
09\) historical data
Sternum: sternebrae not ossified, cartilage present <& 8.7
L 4.7-16
Metacarpal incomplete ossification bilateral, cartila,gky present 0.07
o> 0-0.7
Metacarpal incomplete ossification unilateral, g@ﬁage present Not recorded in
O historical data
Metatarsal incomplete ossification bilaterall,\@\ftilage present 0.1
. 0-0.7
Metatarsal incomplete ossification unil@\t@ll, cartilage present Not recorded in
SO historical data
Generalized retard skeleton O Not recorded in
N historical data
>

Conclusion: {\b
Metam sodium caused clear signs of maternalland fetotoxicity at 40 and 120 mg/kg bw/d. A low incidence of a
rare anomaly (meningocele) was reported @g’top dose, which might be connected with the retarded ossification
of fetal skeletons, especially incomplete q@iﬁcation of skull bones.
NOAELmaternal toxicity = 10 mg/k &/d taking into account the decreased body weight, body weight gain
and food consumption reported at 40mg/kg bw/d onwards.
NOAEL developmental toxicity :®' mg/kg bw/d taking into account the dose-related increased incidence of
variations reported at 40 mg/kg l@/ d onwards.

L

X
GLP status: yes (no attest of competefit authority)

Experimental protocol not fully in dgfeement with Directive 87/302/CEE Annex V B or OECD test guideline 414 (2001-1981).
Deviation from official protocol:$Keletal examination was performed on 2/3 of fetuses, for visceral examination on 1/3 of fetuses and not
vice versa. Clinical signs of%?ﬁ)ers not clearly reported.

Material and methods: 25 le Wistar rats/dose group received by gavage an aqueous solution of metam sodium (batch n® ZH 130585;
42.2% or 517.3 g/L) at 10& , 120 mg/kg bw/d daily on day 6 through 15 post coitum. Controls received water. The test substance solutions
were freshly prepared eaclyrday just before treatment.
The study is accepted.
&
o
- Metam sodj?lm: dose range finding study in pregnant rat and developmental toxicity study in the rat
(Tinston, @3)
«Q
Rangeﬁhding study at 20, 40, and 80 mg/kg bw/d: Table B.6.6.2.1-2a
N
Fi s:
O
&

-Parental data:

/QQ Mortality: All animals survived the scheduled termination.

cg'.
N
&
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Clinical signs: no compound-related findings. -9
Body weight and bw gain: Q;O
At top dose of 80 mg/kg bw/d, body weight and bw gain was affected during the gestation period. A less é}%rked
effect was seen at 40 and 20 mg/kg bw/d <

Macroscopic evidence of pathological changes seen at autopsy (raised areas in non-glandular region Qﬁtomach)
at top dose is consistent with an irritant effect of metam sodium.

Reproduction parameters were not affected. No effects were seen on number resorptions, im@ﬂntation, and
number fetuses born live. C)éb

Fetal data: fetotoxicity was evident at 80 mg/kg bw/d with a reduced mean fetal weight b‘@‘bwith no effects on
the incidence of intra uterine deaths. At 20 and 40 mg/kg, bw/d there was also some evii@ce for fetotoxicity as
shown by slightly reduced mean fetal weight. S

A major defect, a meningocele, was detected in a single fetus at top dose. N

Doses of 5, 20 and 60 mg/kg bw/d were selected for developmental toxicity. <

Q
P
Table B.6.6.2.1-2a: developmental rat study after exposure to metam sodium. 0
Endpoints/dose (mg/kg bw/d) 0 20 40 80
N° pregnant 10/10 K¢ 0/10 10/10 10/10
Body weight: ~
D 16 O] 4% 16% 18%*
D 22 Y 15% 15% 15%
Bw gain d 7-16 9 138%* | |48%* 166%*
Food consumption L 114%* | |16%* 125%*
Maternal macroscopy: raised areas non glandular stomach 0 0 3 dams
fetal weight: @ 18%* | 18%* 114%*
Fetal examination: <L
Meningocele o 1 fetus
Malrotated hindlimb W& 1 fetus
*Statistically significantly different from control O\)
;/_)Q
&
v

Conclusion: Q

Maternal toxicity was seen at all dose lev@ of metam sodium as shown by reductions in body weight gain and
food consumption. Mean fetal wei was reduced at all dose levels. NOAEL maternal toxicity and
developmental toxicity < 20 mg/kg b(27 .

&
Main study at 5, 20, and 60 m\g&g bw/d:
o
s &
Findings: N
A(D

Maternal data: table B @%.I-Sa

Mortality: all rats sur (i‘/ed to scheduled termination.

Clinical signs: weremoted at 20 and 60 mg/kg bw/d. Vaginal bleeding was not associated with fetal resorption
except at top doseCAt 5 mg/kg, bleeding was reported prior to the start of dosing and was therefore not related to
treatment. One fomale at 60 mg resorbed her litter.

Body weight: 4&dose-related reduction was seen during the dosing period such that body weight at the end of this
period was g&duced.

Food coa@xmption: there was a dose related decrease at all dose levels.

Necrop@» findings in mothers: renal pelvic dilatation of the kidney was seen at top dose.

A doge-related decrease in percentage pre-implantation loss was seen at all dose levels with a consequent slight
inCrease in mean number of implantations and live fetuses. Since implantation occurs prior to the first day of
. <g%sing, these changes are not related to treatment. Post-implantation loss, early and late intra-uterine deaths

,Q(\were not affected.
cg' .
S
&
S



\;
&
S
S
&

6-105
Metam-sodium Volume 3 — Annex B — Toxicology and metabolism August 2007 o
Belgium Revised in August 2010@
S
Table B.6.6.2.1-3a: developmental rat study after exposure to metam sodium. -9
Endpoints/dose (mg/kg bw/d) 0 5 20 6Q,\‘Z‘>'J
N° not pregnant/n° mated 0/24 0/24 1/24 224
Clinical signs: vaginal bleeding 0 1 3 :\(\'3
Piloerection O\ 10
Urinary incontinence 1 L 10
Stained mouth 5 5 23
Stained around nose 1 3 & 9
Body weight: 9
D 8-16 L1-2%* | |2-4%* 15-10%*
D22 11% 8%+ 18%*
Food consumption day 7-16: 16%* | 916%* 125%*
Day 19-22: 12% &£ |5%* 111%*
Maternal macroscopy: pelvic dilatation kidney 0 . § 1 4
Litter data: l(‘&'
Totally resorbed litter at termination 0/24 024 0/24 1/24
Live litters in utero at termination 24/24 24124 23/24 21/24
Preimplantation loss % 204 |¥16.8 13.9 10.4*
Post implantation loss % 68 & 7.6 59 8.7
N° implantation: 11.65°] 122 12.7 13.5%
Live fetuses 10,9 11.4 12 12.4
fetal weight: S (18%%*) 114%*
Litter weight (g): 554.8 56.6 57.1 53.8
Gravid uterus (g): 47 78.1 80.6 82 78.6
(4}
Litter data (table B.6.6.2.1-3a and 4a): \\,Q

A dose related statistically significant reduction in me:{po fetal weight was seen at 20 and 60 mg/kg. Mean litter
weights and gravid uterus weights were however simifar to controls at mid dose reflecting the slightly increased
means number of live fetuses. @)

2
Major defects: Incidence was increased at top{&se affecting five fetuses, which were no littermates.
A) External visceral defects: With one exc%%on (cervical arch), defects affected the head with some fetuses
having more than one defect. (DO)
The eyes were affected in three of thea&tuses, which had other head defects at top dose. The incidence of
microphthalmia in one fetus of control@oup was not accompanied by other major effects.
One fetus had a shortened jaw and c,l\qft lip, one had meningocele.
One fetus at 20 mg/kg had four r defects, three of which were in head and included a shortened lower jaw,
which has not been seen in historical data.
The incidence of specific major defects and number of fetuses affected at five and 20 mg was small, not
statistically significant, an not form part of any dose-response relationship, although the possibility of a
treatment —related effect caffhot be completely dismissed. The authors of the study consider that the findings at 5
and 20 mg/kg are unlikely“to be due to treatment with metam sodium.
B) Skeletal defects: top dose, one fetus had unossified second, third and fourth arches of the cervical
vertebrae, one fetus gsplayed an abnormal zygomatic arch, none of which has been seen historically in controls
in the laboratory. g\wo fetuses in the 5 mg/kg group had abnormal zygomatic arch. Whilst this defect was not
seen at 20 mg/k%,a single incidence was seen at 60 mg/kg.

Minor defects:

A) externa[ﬁceml defects: no specific findings.

B) Skelg\??sq defects: The percentage of fetuses with skeletal defects was statistically increased at top dose. A

statisti¢ally significant increase in the number of fetuses with unossified fourth, fifth or sixth cervical centrum or

withd@hossified fifth sternebra. Since these areas of the fetal skeleton are amongst the last to ossify at this stage

of @estation, the increase in unossified centers is indicative of retarded ossification and fetotoxicity. Minor
etal defects were not increased at 5 mg/kg bw/d.
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Variants: were limited to skeletal findings. Differences from control fetal incidences for unossified odonto@l?

unossified second cervical centrum or unossified calcaneum were statistically significantly increased foz?all

groups except for the incidence of fetuses with unossified odontoid in the low dose group. Q;Q

However, the incidence for unossified odontoid and calcaneum at 5 and 20 mg/kg bw/d were within €he range

seen historically in controls and were considered by the authors of the study to be of no t(é?cological

significance (Table B.6.6.2.1-5a). >

The incidence of fetuses with unossified third centrum or partially ossified fifth sternebra ane\%r unossified

ventral tubercle was increased at top dose only. The n° of fetuses with unossified ventral tuberefé was increased

in treated groups and although the increase was not clearly dose-related, there were statistica}bg{’fferences for the

20 and 60 mg/kg bw/d groups. These changes are consistent with retarded ossification. \"Q

A decrease in n° of fetuses with partially ossified seventh cervical transverse processes é@as seen in the 20 and

60 mg/kg bw/d and this is indicative of retarded ossification. X

Manus and pes scores indicated there was delayed ossification in fetal hand and fogggones at 60 mg/kg bw/d,

suggesting developmental immaturity.

The minor skeletal defects and variants were mainly associated with reduced q&@%cation and the findings are
>

consistent with the reduced fetal weights seen at 20 and 60 mg/kg bw/d. W&
&
Table B.6.6.2.1-4a: Foetal/litter examination (Tinston, 1993) A2
Endpoints/dose (mg/kg bw/d) 0 15\.\ 20 60
N° Foetuses / litters 261/24 | 233/24 276/23 261/21
Major defects: NG
a) External/visceral defects: \'OV
Microphthalmia: /1 -& 2/2
Anophthalmia: RS 1/1
Gross malformation skull, upper jaw short, cleft lip (Q)U 1/1
Lower jaw shortened O 1/1
Meningocele > 1/1
Internal hydrocephaly Fad 373
Totdh 1/1 0/0 1/1 4/4
b) Sk&etal defects:
skull Abnormal zygomatic arch: < 0/0 2/2 0/0 1/1
Gross malformation O 1/1 1/1
Cervical vertebrae 2™ 3™ and 4™ left: arch not ospified: 1/1
K% Total 0/0 2/2 1/1 3/3
@~ Minor defects:
O
Skull sutural bone between interparietal and parietal 1/1 0 0 2/2
Cervical vertebra centrum unossified«0
4™ R 4/3 53 8/7 27%/13*
s IS 2/2 3/2 3/2 14%/8*
[ ;N 1/1 0/0 212 9%/5
Sternebrae: 57 not ossified .3 2/2 2/2 8/5 10%*/9%*
U Total minor skeletal defects 30/16 45/18 47/21 88**/19
9 Variants :
Cervical vertebra centpym unossified
2md QV 44/17 68*/19 109%*/20 185%*/21*
0 % | 1771 25/79 39/83 71/88
3 O 10/6 12/6 18/13 60*/18*
Cervical vertebrazunossified ventral tubercle 10/6 12/9 26*/9 22*%/13*
Cervical vertebi® transverse process partially ossified, 7" 30/15 31/15 17*/9 15%/7
Sternebrae: pattially ossified 5™ 76/20 70/21 80/22 107%/20
Odontoid:ainossified 24/13 35/14 56*/18 118%/21*
Calcane&m: unossified 113/22 155%/21 186*/22 245%/21
Q % 43/92 57/88 67/92 94/88
Meat manus score/litter: 421 4.16 4.24 4.54*
Mgan pes score/litter: 4.87 4.86 4.91 5.00*
[ Total skeletal variants 182/24 205/24 235%%/23 257*%/21

“TFncidences expressed as n° affected fetuses/ n°® affected litters; *, ** Statistically significantly different from control;
.& Yellow highlighted: considered biologically relevant and/or not covered or HCD not provided

;.
N
&
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0
Table B.6.6.2.1-5a: historical incidence of defects in the laboratory from June 1990 up to February 1993. Q;o
Endpoint Fetal incidence- % Litter incidence _0/0\,
Anophthalmia 3/2577 0.0-0.4% 3/228 0.0-43%
Microphthalmia 4/ 2577 0.0-0.4% 4/ 228 0.064.5%
Internal hydrocephaly 4/2577 0.0-0.7% 4/228 0,0-8.7%
Skull gross malformation 2/2577 0.0-0.4% 2/228 _©.0-4.5%
Calcaneum not ossified 1516/2577 39-82% 217/228 £87.5-100%
Cervical vertebrae centrum not ossified 2" 790/2577 17.1-46.1% 194/228 | @~ 74-95.5%
o

Conclusion: \(\
Administration of 20 or 60 mg/kg bw/d metam sodium was associated with maternattoxicity manifested as a
dose-related reduction in body weight gain and food consumption during the dosing$eriod. Clinical signs such
as piloerection, salivation and urinary incontinence were treatment related. . \OQ

X
Fetotoxicity was evident at 20 and 60 mg/kg bw/d. Reduced ossification wer, (%nsistent with the reduced fetal
weight at 20 and 60 mg/kg bw/d. Major defects were observed essentiallyQ)GB top dose but affected one or two
fetuses at the lower dose levels.
Initially, the company proposes to set an overall NOAEL = 5 mg/kg bw/d considering that the incidence of
specific major defects and number of fetuses affected at 5 and 20 mg/kg was small, not statistically significant,
and did not form part of any coherent dose-response relationship, afthough the possibility of a treatment-related
effect cannot be completely dismissed. However, the company refssessed the fetal effects and the only effect
noted at the mid dose level was a statistical significant reductien in fetal weight. The litter weight was not
affected but the litter size was greater at mid dose level and it ig-believed that the statistically significantly lower
fetal body weight at mid dose level is a direct effect of the iitreased litter size and is not to be considered as a
direct effect of treatment. A NOAELdevelopmental toxici@qE 20 mg/kg bw/d is proposed.
RMS considers that considering the litter incidence, sgtne minor skeletal variants are increased at 20 mg/kg
bw/d onwards (i.e. third cervical vertebra centrum urg"s\siﬁed, cervical vertebra ventral tubercle unossified, and

odontoid unossified). S
NOAEL parental toxicity = 5 mg/kg bw/d. @
NOAEL developmental toxicity =5 mg/kg bW/dbo')
S
v

Already Peer Reviewed, EFSA 2008 O‘)Z’

RMS: It should be kept in mind that the@lcidence of a number of variations in the rat was dose-dependently
increased, indicating an involvement ofgthe treatment, at least at 20 mkd and higher. In addition, the increase of
a number of variants was not covexﬁ% by historical control data. The variants were all related to partial or
complete ossification failures, whigh were moreover replicated in the other rat developmental study. While
ossification delays generally notgierit a classification when considered in isolation, they should be considered
for the establishment of the @tal toxicity/developmental NOAEL. Such findings are moreover particularly
relevant for a compound, wh\'@ is able to induce also more serious anomalies (albeit in the presence of maternal
toxicity). 2

Therefore the next-low Qﬂevelopmental NOAEL value of 5 mkd was maintained by the RMS. The parental

NOAEL was also 5 . This was agreed upon during the PRAPeR meeting.
<

GLP status: yes (no attgst of competent authority)

Experimental protocel fully in agreement with Directive 87/302/CEE Annex V B or OECD test guideline 414 (2001-1981).

Material and meth@:

Range finding stufly:

Groups of 10 @gﬁé—mated female Alpk: APfSD (Wistar derived) rats/group received by gavage 0, 20, 40 or 80 mg/kg bw/d metam sodium
(ref n° BAS/Q05/00N, CTL n° Y06930/008; 43.15% w/w) in water. The rats were dosed on day 7-16 inclusive of gestation and were killed
on day 22.%0One preparation of dosing formulation was made up at two time points and used for a maximum period of 7 days and stability
was repo. for this period. The achieved concentrations were within 3% of nominal

Main %yz 24 time-mated females rats Alpk: APfSD (wistar derived)/ group received by gavage 0, 5, 20 or 60 mg/kg bw/d metam sodium
(ref AS/005/00N, CTL n° Y06930/008; 43.15% w/w) in water. Control rats received water only. The rats were dosed on days 7-16
inclusive of gestation and were killed on day 22. Samples of formulation were analyzed prior to the start of the dosing in order to determine
téfability of metam sodium in water. The concentrations for each preparation were within 10% of the nominal concentration. Overall, the
..amean concentrations were within 2% of the nominal concentration. The dosing solutions were used for no longer than 5 days from the date

&Q\of preparation.
cg' .
S
&
>



\.
&
S
S
&

6-108
Metam-sodium Volume 3 — Annex B — Toxicology and metabolism August 2007 o
Belgium Revised in August 2010@
S

Statistics: covariance analysis of body weight; analysis of variance for food consumption, number of implantations, uterus weight, litter
weight, fetal weight. Maternal performance data and proportion of litters with each defect were considered by Fisher’s exact te§g) 1
statistical tests were two-sided. Q
The study is accepted. Q
)
Q
(o)

S
@
- Metam sodium: developmental toxicity study in the rabbit and Dose Range F inﬂing Study In

The Pregnant Rabbit (Hodge, 1993) OK;D
Q

Findings: N
®
Range finding study was performed with two rabbits receiving 80 mg/kg bw/d dugﬂgg 10 days:

B.6.6.2.2a Teratogenicity test by the oral route in the rabbit (Annex IIA 5.6.2)

Apart from appearing slightly subdued on day 3, the rabbits were clinically normalcHowever, food consumption
was decreased between day 1 and 4 and lost substantial amount of weight up {g.oday 4 or 5 respectively. The
animals then began eating and gained weight although they did not regain theiréﬁitial body weight. Fecal output
was decreased throughout most of the dosing period. o\;o
These data suggest that 80 mg/kg bw/d exceeded the MTD. Q_‘_Z)

Range-finding study at 0, 5, 20, 40, or 60 mg/kg bw/d (Table B.6.6§\ -1a)

The highest dose tested, 60 mg/kg bw/d produced clear signs of m§erna1 toxicity manifested by reduced body
weight gain and food consumption. Clear fetotoxicity was ide@}led by increased post implantation loss and
reduced fetal weight. This dose level is considered the MTDIor fetal viability. Slight maternal toxicity was
noted at 40 mg/kg bw/d and slight evidence of fetotoxicit@vas evidenced. At 20 mg/kg bw/d, an increased
incidence of few feces was noted in dams. This is conside\rQeai not to be an adverse reaction.

x
Table B.6.6.2.2-1a: range-finding study with metam sodtim in rabbits.

Endpoint/dose 0 5 \b 20 40 60mg/kg bw/d
Clinical signs: o’

Few feces 2 Increased incidence

Bw gain d 8-20 N 156% 161%*
Food consumption: 0“0 138%* 146%*
Litter data: ,,0‘5

Resorption N 2

Gravid uterus weight Q(D 121% 133%*
Litter weight 0 126% 140%*
Fetal weight 4 16% 111%
Early intra-uterine death 3 3 6 8 27*
N° fetuses/n® litters o> 64/8 56/6 65/7 32/5 44/8
Post implantation loss% 5.9 13.8 8.5 22 41.3
Abnormalities: Q,A

Cyclopia ,O 1/1
Spina bifida meningo,éé’fe 1/1 1/1

*Statistically signifi@hntly different from control
o

.
Main study atQ 5,\ 20, or 60 mg/kg bw/d:

Maternal d@(o table B.6.6.2.2-2a.

«Q
Mortah@': Two rabbits were killed on day 24 for human reasons (20 mg/kg bw/d) and following abortion (60
mg/ de/d). At 5 mg/kg bw/d, there were no specific clinical signs in an animal found dead.
Cli@?t:al signs: at top dose, there was an increase of few feces and red/orange staining on the cage tray.
z%@)rtion, which is a common response in the New Zealand White rabbit, was not increased.
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Maternal body weight: at 60 mg/kg bw/d, there was a considerable weight loss after starting of dosing. Weight
gain from the start of dosing onwards was clearly reduced throughout the study. Similar but less ma'&ed
changes were seen in the 20 mg/kg bw/d group. Q;Q

Food consumption: was reduced at top dose particularly on days 8-11. Some evidence of increaed food
consumption during days 23-30 was reported and this was most obvious in the animals, which tota]&resorbed

. . '\
Revised in August 201 0*‘@

their litters. At 20 mg/kg, there was a slight effect. @b

\
Table B.6.6.2.2-2a: mean developmental metam sodium study in rabbits. {§
Endpoint/dose (mg/kg bw/d) 0 5 20 (7,\ 60
Mortality 1 day 26 1 day 24° 1 day 24
Not pregnant 0/20 3/20 2/29° 1/20
Total resorption at termination 2 9/20*
Live fetuses in utero at termination 20/20 16/20 4720 9/20*
Body weight Q
Day 9-20 X 11-2% 12-5%*
Food consumption: d8-20 ,&U 119-17%* 170-29%*
Litter data: S
Gravid uterus weight & 131%*
Litter weight Q& 127%*
Fetal weight ;g,u 14% 114%*
Pre implantation loss: o\‘u
proportion affected implants/total n® implants 49/238  |<20/185* 24/183 12/99
Proportion litters affected/total n° litters 16/20 <}  8/16 11/17 6/9
Post implantation loss: S
proportion affected implants/total n° implants 21/189° 17/165 11/159 35/87*
Proportion litters affected/total n° litters 1020 9/16 6/17 9/9*
Early intrauterine death: O
proportion affected implants/total n° implants O17/189 11/165 8/159 100/156*
Proportion litters affected/total n° litters 37 8/20 8/16 6/17 18/18*
Proportion male fetuses ol 72/168 79/148 86/148* 21/51*
Mean n° live fetuses RS 8.4 9.25 8.71 2.89*

*Statistically significantly different from co%%l.
(©)

&
o

High level of total resorptions and %—implantation loss at 60 mg/kg was reflected in a decrease in litter size
with lower gravid uterus weight litter weight. Fetal weight was also decreased. Percentage of male fetuses
was also reduced and litters containing five or less fetuses did not included males.

No effects were seen at 20 or (S}@g/kg bw/d.

Q

Major defects: these werg@ingle incidences, which showed no dose response. Three fetuses with cleft palate
were seen, which is an uffasual finding in control rabbits in this laboratory. This defect was seen most recently
in a control rabbit fetys;(a runt) in a study conducted in January 1990. Two of the three affected fetuses in this
study were small (<2 g) and one of these and the other of normal size showed multiple defects which included
exencephaly in théS mg/kg fetus. However, the incidence was higher than expected and while the possibility of
cleft palate bein&mduced by metam sodium cannot be totally discounted, overall the cleft palate in this study is
considered no@ be compound-related.

Litter data Table B.6.6.2.2-3a:

©
Minor defégts: skeleton was affected in some fetuses and some differences compared with control achieved
statisticg\i%gniﬁcance. However, there was no clear dose-related litter incidence.

‘)
Varidnts: the overall incidence in fetal skeletal variants increased at 60 mg/kg.

Inée)etuses at a dose level of 20 mg/kg bw/day there was a single incidence of one affected foetus in one litter
with 7" sternebrae present is considered to be an isolated finding with no toxicological and biological

&'\@signiﬁcance.

;.
N
&

The increased incidence of 27 pre-sacral vertebrae at 20 mg/kg was within the historical control range.

\;
&
S
S
&
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2)
Furthermore, skeletal variations were noted in 20/20 litters, 16/16 litters, 17/17 litters and 9/9 litters @the
control, low, mid and high dose group, respectively, which demonstrated that also in the control group i@litters
were affected with respect to skeletal variations. <

Manus and pes assessments were normal. b§

Table B.6.6.2.2-3a: fetal/litter data. ,,{\@

Endpoint/dose (mg/kg bw/d) 0 | 5 | 20 & 60
affected fetuses /affected litters{n° of fetus)

Major defects (\\Y

External /visceral defects <

Head: exencephaly 1(21)/1 >

Meningocele S 1(64)/1

Cleft palate 121 O 2(64, 75)/2

Internal hydrocephaly 1(16) >

Spina bifida meningocele 1(20)/1 .\é“

Spina bifida rachischisis 1(20)/1 O

Hindlimb malrotated 2 1214 1(77)

Hindlimb malformed S 1(77)

Skull gross malformation D> 1(64)

Zygomatic arch abnormal 1(16) .S

Vertebral column major defect 120) .o

Sacral vertebra malformed Re) | 1(77)

Caudal vertebrae absent K Y 1(77)

Fused /absent ribs 2 1(56)/1(45)/2

Pelvic girdle > 1(77)

Minordefects
Skeletal defects: P
Cervical vertebra, transverse process partially {°  0/0 3/1 6*/3 1/1
. h q

ossified 7 W9

Sternebrae 7" present I 0/0 0/0 1/1 7*/2

Sternebrae 5" not ossified 2 22/9 17/6 15/8 0*/0*

Extra rib: 13", short length and floating o} 15/9 23/9 13/8 0*/0*

,S\)t Variants

Odontoid partially ossified Q 75/16 83/15 75/15 42%/9

Vertebral column, 27 pre-sacral verfébrae 34/13 26/9 50*/13 37*/9

Extra rib: 13" normal length O’ 60/16 49/11 68/17 45%/9

Sternebrae 5" partially ossifiedy" 64/18 54/14 55/15 7*/5

Total skeletal variations: & 20/20 16/16 17/17 9/9

*Statistically significantly gﬁferem from control.
7}

Conclusion: O
The level of materna <ﬁﬂxicity at 60 mg/kg bw/d probably exceeded a MTD and was associated with increased
embryonic lethalityThe absolute number of major abnormalities was increased at 60 mg/kg bw/d because of
the decreased nuréer of viable fetuses. Specific defects included cleft palate which is uncommon in control
New Zealand V}@te rabbits in this laboratory.
NOAEL matefdal toxicity= 5 mg/kg bw/d based on reductions in food consumption and body weight at 20
mg/kg bw/
NOAEL@\/elopmental toxicity = 20 mg/kg bw/d based on increased fetotoxicity at 60 mg/kg bw/d.

x~

GLP stg@%z yes (no attest of competent authority)
Experiniental protocol: of the main study is in agreement with dir 87/302/EEC Annex VB.
Materdal and methods:
e finding study: Two New Zealand white rabbits received 10 daily doses of metam sodium (batch n® BAS/005/00N, CTL n°

P 6930/008; 43.14%) by gavage in water at 80 mg/kg bw/d. The dosing solution was prepared daily.
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Groups of eight time-mated female New Zealand White rabbits received by gavage 0, 5, 20, 40, or 60 mg/kg bw/d metam sodium (batch@
BAS/005/00N, CTL n° Y06930/008; 43.15%) in water on days 8-20 inclusive of gestation. The day of mating was designed day 1. On @y
30 of gestation, rabbits were killed. The formulations were stable for 7 days and were within 8% of nominal values.
Main study: groups of 20 time mated female New Zealand white rabbits were dosed by gavage with 0, 5, 20 or 60 mg/kg bw/d metai
sodium (batch n°® BAS/005/00N, CTL n° Y06930/008; 43.14%) in water from day 8-20 of gestation (day 1: day of mating). On ﬁﬁ; 30,
rabbits were killed. The dosing formulations were made up at approximately weekly intervals. The formulations were stable fo§days and
were within 8% of nominal values.
Statistics: analysis of covariance for maternal bw; analysis of variance for food consumption, n°® implants, live fetuses, gray\" terus weight,
litter weight, fetal weight and manus pes scores. Maternal performance data were analyzed by Fisher’s exact test. Percentdgés were analyzed
by variance and proportion affected fetuses and litters by Fisher’s exact test. All tests were two-sided. The study is accepted.

\.
&
S
S
&

Q
- Report on the study of the prenatal toxicity of metam-sodium ila‘)\rabbits after oral
administration(Hellwig, 1987) \(\
o §§
Findings: &
S
Preliminary range-finding study at 50, 100 and 200 mg/kg bw/d: &(‘g’\
X

A preliminary range-finding study was performed on 15 rabbits/dose at 50 CE?O and 200 mg/kg bw/d from day
6" to 18 of gestation. The number of dead implantations shows a dosQ%pendent increase, and there was a
marked increase in late abortion at 100 and 200 mg/kg bw/d. live fetuses were decreased. Uterus weight was
decreased at 100 and 200 mg/kg bw/d. Body weight of dams at topi&se decreased from day 11 of gestation
until end of the study. At the end of the study, body weight of damégxposed at 100 mg/kg bw/d was impaired.
The doses for the main study were selected based on these results. &

N
Main study at 10, 30 or 100 mg/kg bw/d: Q)(Db
<

Maternal data: Table B.6.6.2.2-4a QQ
x

Mortality: there were no cases of spontaneous morgéi\lty. One control animal delivered on day 28 and was
sacrificed and two does of 10 mg/kg bw/d had to be;sacrificed because of fracture of lumbar vertebral column
during gavage.

Clinical signs: general behavior was not disturb&&’in any animals of the study.

Body weight: bw gain at top dose was somewHat lower on most days of treatment but mean body weights of
these does were not clearly reduced. The inflyence on body weight gain partly corresponds with the diminished
feed consumption. The results of corrected;pody weight gain show no dose-related differences between groups.
Necropsy findings: no compound-related¥indings were reported.

Uterus weight was reduced at top doseQ

Reproduction parameters: the coné@ption rate varied between 100 and 93%. Number corpora lutea, total
implantations and preimplantatiorﬁgss were not affected. In test group 30 and 100 mg/kg bw/d, the number of
dead implants was increased, Qs@cially due to the high number of early resorptions. Increased post implantation
loss and reduced number of li@}fetuses were seen at both dose levels.

>

Table B.6.6.2.2-4a: mean,;lk%elopmental metam sodium study in rabbits.
Endpoint/dose(mg/kg bw/d) 0 10 30 100
Mortality N 1 day 28 2 day 7
Conception rate %0 100 100 933 100
Body weight: O No compound-related effect
Body weight gqjﬁ'
Day9-21 N 164-100%
Day 18-21, & 120%
Day 21-29° 121-67%%*
Day 25¢29 111-56%
Foo@f)nsumption: d7-18 17-8%
Co@ora lutea number: 103 101 111 117
Total number fetuses/litters : 81/14 85/13 73/14 48/14

‘Placenta weight 138%

.’\' Fetal weight No biological significant effect
I3
N
&
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Endpoint/dose(mg/kg bw/d) 0 10 30 100 -2
Pre implantation loss: 17.59 8.74 23.79 8.840
Post implantation loss: 3.65 8.06 12.36* 54.93**
Proportion male fetuses No compound-related effects
Mean n° dead implants 0.29 0.54 0.79 0393
Mean n° live fetuses/pregnant rabbit 5.8 6.5 5.2 32
% live fetuses/ pregnant female 96.35 91.94 87.64* O 45.07**
*: trend; **statistically significantly different from control. Q\;
~Q®
Litter data: Table B.6.6.2.2-5a: b

There were no statistically significant differences between treated and control groups Vy{ﬁho respect to anomalies,
variations and retardations. However, two fetuses in two litters of 100 mg/kg bw/d giowed a meningocele or
spina bifida. These are rare anomalies in the strain of rabbits used in this study. £

There was a slight dose-related increase in sternebra asymmetry. The influence<6f metam sodium cannot be
ruled out. The rather low incidence of skeletal retardations in the top dose gro@ may be attributed to the low
number of live fetuses, resulting in a greater number of mature fetuses. . §

. @0\’

Table B.6.6.2.2-5a: fetus/Litter data.

Endpoint/dose(mg/kg bw/d) 0 510 | 30 | 100

affﬁﬁt’ed fetuses /affected litters

Cesarean section : [e)

Major defects

Head: Meningocele N 1/1

Vertebral column: Spina bifida o 1/1

Organs of fetuses: o

Anomalies ~Q

h. N
Gall bladder agenesis S 1/1 1/1

truncus arteriosus COmmunis: O 1/1

Skeletal examination:

@)
Variations: >
Sternebrae asymmetrical SO 1/1 | 22 | 13 ] 6/4

Historical data- Himalayan rabbits: G Untreated rabbits

Agenesis of the gall bladder mG‘)J 1/1

Asymmetrical sternebrae -/-

(Zg’
Q

Conclusion: 0

Administration of metam sodiunt\to pregnant rabbits during organogenesis elicited clear signs of maternal
toxicity at 100 mg/kg bw/d. §1§reased body weight gain was observed from day 25-29 at 30 mg/kg bw/d.
NOAEL maternal toxicity = 103mg/kg bw/d.

Signs of embryo toxicity a@%};‘s an increased number of dead implantations and decreased number of live
fetuses were reported at 3%’{%g/kg bw/d. A NOAEL developmental toxicity = 10 mg/kg bw/d is proposed.

Rare defects were obszége at top dose.

GLP status: yes (no attest.6f competent authority)

Experimental protocol:sin“agreement with OECD guideline 414 (2001-1981).

Material and metths.OIS female Himalayan (Chbb: HM, outbreed) rabbits/group received by gavage metam sodium (test substance n°
85/232, batch n° 30585; 42.2%) in water at 10, 30 or 100 mg/kg bw/d from day 6 through 18 post insemination. Controls received
water only. On dag)29, all females were sacrificed. Stability of metam sodium solution was carried out.

A preliminary e finding study was performed at 50, 100 and 200 mg/kg bw/d.

Statistics:

Dams ands@uses: Williams test was used for analysis of body weight, uterus and placenta. Fisher test was used for conception rate,
mortality@ercentage litters with anomalous fetuses. Krauch test was used for corpora lutea, implantations, % live and dead and anomaly of
fetuses.@

The @y is accepted.
>

&R'eady Peer Reviewed, EFSA 2008

b@pen point: 2.13 The proposed classification as Repro Cat.3 to be discussed in a meeting of experts

[See reporting table 2(31)]
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RMS: The most important major and rare anomalies encountered in the various developmental studies caroo’be
synthetised as follows (cfr. DAR): Q;Q

Rat: 2 meningoceles at 120 mkd (also reported at a higher incidence in a RF at 240 mkd) (Hel&ig and
Hildebrand, 1987), one meningocele at 80 mkd (Tinston, 1993, RF study), 2 microphthalmia, 1 anop&almia, 1
short upper law/cleft lip, 1 meningiocele and 3 hydrocephalia at 100 mkd (Tinston, 1993, main stu(gb).

xS
Rabbit: 1 cyclopia at 60 mkd (Hodge, 1993, RF), 1 meningocele, 2 cleft palate (Hodge,,§993, main), 1
meningocele/spina bifida (Hellwig, 1987). In addition, increased post-implantation loss was (@erved at 30, 60

and 100 mkd (Hellwig, 1987, and Hodge, 1993) ~Q®

The malformations occurred at low incidences (sometimes in singularity), but in a consis Gt manner, at the top-
doses, in the presence of quite severe maternal toxicity. In certain studies, single rare spalformations were also
present at lower doses, however in these cases, no dose-dependency was demonstrate

n; R63 (Cat. 3), but in the

Overall, RMS concluded that the top-dose anomalies fully justified a classificatio
view of the low incidence and the association with severe maternotoxicity, it waé@lt that a classification in Cat.
2 was indeed not warranted. This was agreed upon during the PRAPeR meetin%(b

N

@q
&
B.6.6b reproduction studies with MITC (Annex IIA 5.6) &
-QO
N
B.6.6.1.1b Two generation reproductive toxicity in the rat (Anneé(}t\lA 5.6.1)

-9
- Technical methyl isothiocyanate (MITC): 2 ge@;ation oral (drinking water) reproduction
study in the rat (Chemistry report Barker, %986) and addendum to the report (Jackson,

1988) &
(%]
Findings: Table B.6.6.1.1-1b. 6;0
Q
P generation: \b
Parent: O\)
Mortality: no parental rats died. <:/.>Q
Clinical signs: there were no abnormalities cor@ered treatment-related.
Body weight: Q:b
Some variations in weight gain were obs%&jﬂd in both sexes and occasionally attaining statistical significance.
Significant reductions in weight gain observed in females from group 10 and 50 ppm during week 0-7

without relationship with dose. Gestatidir and lactation weight were not altered.

Food intake was marginally lower t}@n controls for the top dose group without reaching statistical significance.

Food conversion efficiency was ¢ arable for all groups.

Water intake: a dose-related reduction in water intake was observed in animals at 10 and 50 ppm during

premating period and during {Qgtation period, affecting essentially top dose rats and at a lower level 10-ppm

exposed rats. \Q(D

Mating performance and feftility were not adversely affected.

Necropsy and histopathofégy findings: no gross or microscopic lesions attributable to treatment were seen in

any of the animals ex&ned.

Organ weight: a stat(i§tically significant increase in relative pituitary weight was observed in top dose females
&

Litter data: x

Fla pup/litter@uta: the duration of gestation was within normal limits in all groups. The number of pups

born/female was marginally lower at 10 and 50 ppm without reaching statistical significance. In the absence of a

dose—respotsge and since control pup mortality values were unusually low, the higher incidences of pup deaths in

treated ps were considered unrelated to treatment. Hydrocephaly was observed in four F1 pups, from two

differeéi‘litters in each group 10 and 50 ppm. All of these pups died between day 19 and 21 post-partum. An

effecfof treatment was considered unlikely as this defect is known to occur spontaneously in this strain of rat at

the@ laboratories and was not observed at these dose levels in the next generation.

Ryop weight: there was no effect of treatment.



En@]\ﬁoint/dose 0 2 10 50 ppm
S M F M F M F M F
‘Intake:mg/kg bw/d 0 0 0.15 0.19 0.71 0.87 34 4.22
.’Q' Mortality 2
I
S
Q&
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Organ weight: gonad/body weight ratio was increased in females of 10 and 50-ppm groups. These results-4re
considered as a spurious effect, exacerbated by the technical difficulty in removing and weighing organs % is
size.

Q
)

Table B.6.6.1.1-1b: 2-generation rat study exposed to MITC. Parent PO data. L
Endpoint/dose 0 2 10 50>ppm

M F M F M F M F
intake: mg/kg bw/d 0 0 0.16 0.21 0.76 1.01 3,$§ 4.76
Body weight gain - 12% - 1 7% o 1 8%
premating {,Q
gestation 1 7% + 1 9%
lactation o 128%
Food intake {QV 1 4% 19%
Premating wk 1-10 L
Water intake 13- i()"gt\*-’l 7% 1 15- 17-25%%*
premating wk 1-10 12%* | 25% *
Lactation period S L11%* 120%*
N° P mated females 30/30 28/30 &f 3030 30/30
Total n° pregnant 30 28 'S 29 27
Fertility index % 100 93.3 N 96.7 90
Fecundity index % 100 100 S 96.7 90
Viability index % dayl 98% 94.8% R 97.2% 98.6%
D21 93.4% 78.9% N 76.5% 85.6%
N° pups born/female 14.6 147 o 13.8 13.7
Pre-weaning loss % 6.6 21 S 23.5 14.4
* Statistically significantly different from control é’Q
F1 generation: Table B.6.6.1.1-2b \b{\

&

Parent: >

Mortality and clinical signs were not related to MITC exposure.

Body weight of top dose males was slightly lower during week 14-21. Females were not affected.

Food intake of treated males and females Q%‘re comparable to controls throughout the pre-mating period. There
was no adverse effect of treatment on mea;@ ood conversion efficiency.

Water intake was affected in top dose at§fnals during premating but also during lactation.

Mating performance and fertility wer;g%ot adversely affected.

Fla litter data: >

Gestation length was slightly sh%gr in treated groups but this effect was considered incidental to treatment.

Pup number and viability: tr ent did not adversely affect the number of pups born/dam or their viability.
The marginally higher incidefi¢e of pup deaths in dose 10 and 50 ppm was not statistically significant, was not
dose-related and was less than that seen in the Fla litters. It is unlikely that MITC exposure was responsible.
Necropsy findings: hydro@ephaly was seen in one group 2-ppm pup, which died on day 1 post-partum.

Pup weight: growth was-¢omparable amongst groups

Physical and functiopal development of pups was comparable amongst all groups. Slight delays in the onset of
eye opening and p@a unfolding were observed at top dose but were considered incidental to treatment, as there
were no delays i.Q,Qne completion of each parameter. Functional development of top dose pups was comparable
to controls on d&s 1,17 and 21.

In the F1 ger@%tion adults, the incidence of gross and microscopic findings was low. Macroscopic examination
of F2 pups,\{e\vealed a low incidence of commonly occurring lesions.

Organ w\@ht: no compound-related findings.

Tabl@%.6.6. 1.1-2b: 2-generation rat study exposed to MITC. Parent F1 data.
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Endpoint/dose 0 2 10 50 ppm 2
M F M F M F M B
intake:mg/kg bw/d 0 0 0.15 0.19 0.71 0.87 3.4 ‘@’2
Body weight :4\'
Premating wk 1-10 1 4-5% _ o'l 3-4%
wk 14-21 | 7-8%51
Gestation S 157%
lactation & | 6-8%
Food intake premating P2% 15%
Water intake 14-24 %* ‘0\.\1 17- 119-37
premating L9 28%* %*
Lactation period \§0~ 119-37
< %*
N° F1 mated females 25/25 21/23 2485 25/25
Total n° pregnant 24 20 /§21 25
Fertility index % 96 87 & 84 100
Fecundity index % 96 95.2 S 875 100
N° females surviving to 23 20 <& 20 24
D1 lactation L
Viability index % dayl 97.6% 96.5% S 91% 96.6%
d21 94% 94% O 91.5% 91.3%
N° pups born/female 11 11.4 ~ 12.3 11
Pre-weaning loss % 8.3 9.3 D 16.7 11.8
* Statistically significantly different from control J\Q‘)O
*QQ)

Conclusion: X
Toxicity to adults comprised a reduction in body we@t gain during premating, gestation and lactation. The
dose-related reduction in water consumption at 10 an@SO ppm reflects the unpalatability of MITC.
NOAELparental toxicity= 10 ppm (0.76-1.01 mg/kg%w/d).
NOAEL reproduction toxicity > 50 ppm (3.6 m /& bw/d).
NOAEL offspring toxicity >50 ppm (3.6 mg/kg\ w/d).

v

Q

S
GLP status: yes (no attest of competent authority)
Experimental protocol not fully in agreement with\Pirective 87/302/CEE Annex V B or OECD test guideline 416 (2001-1983).
Deviation from official protocol: Histopathologﬁwas limited to 10 parents of control and top dose group. Histopathology of cervix was not
performed. Clinical signs were not reported in/@ summary.
Material and methods: 30 Charles River C CD Sprague —Dawley rats/sex/dose received in their drinking water MITC (batch n® 340178;
purity ?) at nominal concentration of 2, r 50 ppm for 70 days before being mated to produce Fla litters which were reared to weaning.
25 offspring from each group were sel\ ed at weaning to form F1 generation, which were treated for 77 days prior to pairing to produce
F2a litters, which were reared to wea .
MITC was intended to be at 2.4, 1®1d 60 ppm in water. The stock solutions showed some loss of MITC over the storage period. The stock
solutions from each week gave {lues in the range 69% to 95.6% of theoretical values except for weeks 1 and 12 where results at
preparation were 37.2 and 66.2% respectively. The working dilutions and cage bottles showed no general loss of MITC i.e. approximately
equal losses and gains were shown over the storage period.
The study is accepted. 5/

v
N
B.6.6.2.1b Teratg%enicity test by the oral route in the rat (Annex IIA 5.6.2)
o

- cg%port on the study of the prenatal toxicity of MITC in rats after oral administration
gavage)( Hellwig and Hildebrand,

é@ )( Hellwi d Hildebrand, 1987

R

Finding§:
S .
Mc@}alzty: there was no spontaneous mortality.
ical signs at the end of the treatment, several dams at top dose had sticky and/or moist fur in the area of the

-Ssnout before, and at the same location reddish but mainly dry fur after gavage.

N
Cg'.
S
&
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Body weight and body weight gain were significantly reduced at top dose. A marginal effect was seencat
intermediate dose and these effects are attributable to MITC. When body weight gain was corrected (bw da

bw day 0- uterus weight), a substance related effects was evident at 10 and 30 mg/kg bw/d. At 3 mg/kg) w/d,
corrected bw gain was also slightly, but statistically significantly diminished. This effect was due 51 dam,
which was declared pregnant, but had only really resorptions. It consequently showed reduced or eveh negative
bw gains, especially at the end of the treatment and during the post-treatment periods. This dam is an outlier and
the slight decrease in corrected body weight gain in the 3 mg/kg bw/d is regarded as incidental.
Water consumption, which was not measured, but roughly estimated during this study, seemed
individual dams at 10 and 30 mg/kg bw/d.

Reproduction data: there were no significant and/or dose-response related differences betw\e@l the groups.

<
i

e increased in

Foetal data:

Foetal weight: The number of foetuses weighing < 75% of the mean fatal welggfﬁtter was increased at top

dose. O

Placenta weight. was significantly lowered at top dose. Q&
g ; ) N

Sex distribution was comparable in the different test groups. 0\?

Macroscopic examination of the foetuses:
After evisceration, only variations (enlarged renal pelvis and or bilateraﬁz-\;vere observed in any group without
any dose-effect relationship. No anomalies or retardations were detecte@n any group.

In the examination of the organs of the foetuses according to t asmethod of Barrow/Taylor, one anomaly
(anophthalmia) was detected in one foetus/one litter at 10 mg/kg@v/d The kind of variations revealed again
was enlarged renal pelvis and hydroureter. No retardations were ngn in any group.

Skeletal examination:

There were no statistically significant differences between &5@ treated groups and the controls with regard to

Revised in August 201 05\@\
S

anomalies, variations and /or retardations. @
N

Table B.6.6.2.1-1b: developmental toxicity study of MIEC in rats.

Endpoint/dose (mg/kg bw/d) O 0 3 10 30

Not pregnant o’ 3/25 7/25 2/25

Clinical signs 2

Moist fur N 9/25

Body weight: Ofo

Day 10-20 Ky (11-2%) 15-8%*

Body weight gain: (\,&v

Day 6 L 113%*

Day 8 0 110%*

Day 15 4 117%*

Corrected BW gain S L12%* | |15%* 131%*

Food consumption Day 6-135° 120-30%

Uterus weight ,}Q 17%*

Placenta weight: . 16%*

Rate of conception : ,O 100% 88% 72% 92%

N° foetuses /n® litters ™ 300/25 246/21 223/18 262/23

Mean fetal weight & 3.69 3.79 3.76 3.66

Preimplantation foss 11.5 11.9 10.3 10.9

Mean n° live faetuses 12 11.2 12.4 11.4

% live foetugj;\g/pregnant dam 90.4 82.8 92.4 86.6

Mean n° (L&d implantations 1.24 1.86 1.11 1.87

% dead ifplantation/pregnant rat 9.6 17.2 7.6 13.4

Small foetuses n° 1 2 1 5

Orga\‘igu examination : fetal/litter incidence

Rendl pelvis enlarged uni- or bilateral:

Affer evisceration 51/20 23/16 15/10 36/15
\A fter method of Barrow/Taylor 16/8 12/9 12/9 16/11

| Anomalies :

&
&
§
OO
o
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Endpoint/dose (mg/kg bw/d) 0 3 10 30 .2
anophthalmia after method of Barrow/Taylor 1/1 G‘DJ

*Statistically significantly different from control «\g)v

X
Conclusion: §
NOAEL maternal toxicity = 3 mg/kg bw/d taking into account the reduced body weight gain ot}ghms and an
increased water consumption observed at 10 mg/kg bw/d. (\’\
NOAEL embryo/fetal toxicity= 10 mg/kg bw/d based on the reduced fetal weight observed &?O mg/kg bw/d.

There were non indications for any teratogenic effects up to the highest dose level. Q

N

GLP status: yes (no attest of competent authority) QO

Experimental protocol fully in agreement with Directive 87/302/CEE Annex V B or OECD test guideline 41442001-1981).

Material and methods: 25 female rats Wistar (Chbb=THOM (SPF))/ group received by gavage MITC (batch' n® 6205 MK; 96.9%) in olive
oil at 3, 10, or 30 mg/kg bw/d from day 6 through day 15 post coitum. Control rats received olive oil alotﬁ Rats were sacrificed on day 20.
Stability was guaranteed for the period of the study and was proven before and after termination of the y.

Statistics: Williams test for body weight, uterus and placental weight. Fisher test for conception ratggmortality, and percentage litters with
anomalous fetuses and fetuses with anomalies. Krauth test for corpora lutea, implantations, percenta@ live fetuses and effects on litters.

The study is accepted. . ;0\'

S
%)
B.6.6.2.2b Teratogenicity test by the oral route in the rabbit (Annex i%y 5.6.2)
&
- Report on the study of the embryotoxicity (including%éoratogenicity) in the rabbit with MITC
(Becker et al. 1986) o>
%

Findings: b\Q

Jol

Mortality: no death occurred in any dose group and in contré:? except one female at top dose which died due to a
supposed injurious intubation. ~Q®
Clinical signs: no test article related signs or symptoms was observed in any female of the different groups.
Body weight: slight loss was noted from day 6-8 in ¢ treated animals and from day6-9 in the vehicle control
group. At top dose, a slightly higher reduction of mean body weight was considered to be compound-related.
Food consumption: was reduced at top dose from-day6-11.
Reproduction data: no effects were seen on themean number of implantations, pups or embryonic deaths.
Necropsy findings: no compound related effeoé*\ were noted.

(]
Litter data: "bo)
Body weight of fetuses were not affecte
Sex ratio was similar in all groups. Q
Investigations of the crania of the gﬁges did not show compound-related effects.
Investigation of the body cavities 6f fetuses did not show a compound related effect.
Skeletal findings: no test articl?\\' @ated effects were seen.

9
Table B.6.6.2.2-1b: developiental MITC study in rabbits.

Endpoint/dose(mg/kg bw/d) 0 1 3 10
Mortality ,,C) 1

. ; <
Body weight: S 15% day 8-26
Bw gain day 6-116\“ 13.6%
Litter data: nﬂ&amined fetuses 120 134 116 118
Body weight 6f fetuses mean (g) 31.7 33.7 34.4 32.5
Resorption§. 14 21 20 14

N
«Q

Concl@n:

Admidtstration of MITC to pregnant rabbits during organogenesis elicited signs of maternal toxicity at 10
mgébg bw/d. NOAEL maternal toxicity = 3 mg/kg bw/d. There was no influence of MITC on the investigated
oduction data. A NOAEL developmental toxicity = 10 mg/kg bw/d is proposed. MITC was not
-cembryo/fetotoxic and did not elicit abnormal findings in the litters.
<
A GLP status: yes limited to attest of GLP/QAU

;.
N
&
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Experimental protocol: in agreement with OECD guideline 414 (2001-1981). N%)
Material and methods: 16 female Chinchilla (Kfm: CHIN, hybrid) rabbits/group received by gavage MITC (batch n® ZNT 85/231-2; \%)
in corn oil at one, 3 or 10 mg/kg bw/d from day 6 through 18 post insemination. Controls received corn oil only. The test article’ was
prepared daily. On day 28, all females were sacrificed. Stability of metam sodium solution was carried out. Q
A preliminary range finding study was performed at 50, 100 and 200 mg/kg bw/d. \,Q
Statistics: Q

Dams and fetuses: Williams test was used for analysis of body weight, uterus and placenta. Fisher test was used for chption rate,
mortality, percentage litters with anomalous fetuses. Krauch test was used for corpora lutea, implantations, percentage{' and dead and

anomaly of fetuses. N
The study is accepted. (D
Q)Cb
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0
B.6.6.3 Summary of reproductive toxicity and teratogenicity (Annex IIA 5.6) Qcé”
Q

In rats, metam sodium was tested in a multigenerational drinking water study corresponding to 1.4-21k% mg/kg

bw/d.
At top dose, body weight was decreased on occasion in males and in females during the different Oases of the
study. Food consumption was reduced. In females, minimal to marked Bowman’s gland duct h}@grophy with
loss of alveolar cells was detected in the olfactory mucosa lining the nasal septum and turbiffate bones at all
levels of the nasal cavity. The changes in the Bowman‘s gland were accompanied@ degeneration/
disorganization/atrophy of the olfactory epithelium. The nasal lesion was a direct consequéice of the increased
dose taken by females during lactation. Nasal passage of offspring of either generation a@y dose level was not
affected. >
The percentage of pups live born was in excess of 94% for each group in both geneé@‘tons. There were no litter
losses. There was a reduction in individual pup weight and in total litter weight and a reduction of pup weight
gain at top dose in both generations. One female pup of top dose had no ocular;\@sues. Bilateral anophthalmia
seems to occur spontaneously in the Alpk: APfSD rat and this isolated inci@lce in one generation only are
considered to be of no toxicological significance. -9
Developmental studies were performed in rats by gavage at doses ranging orﬁ 5 to 120 mg/kg bw/d.
Maternal toxicity started at 10 mg/kg bw/d as suggested by the reduced body weight gain going to a reduced
body weight when the dose increases. Reproduction parameters wer@%ot affected. A significantly increased
post-implantation loss was reported at 120 mg/kg bw/d. At 60 mg/k 1§v/d, one female had complete resorption.
At 120 mg/kg bw/d, the number of live fetuses was reduced and means fetal weight was significantly lower.
Fetotoxicity was evident at 80 mg/kg bw/d with a reduced mean@tal weight. At 40 mg/kg, bw/d there was also
some evidence for fetotoxicity. .
Major defects were reported at 120 mg/kg bw/d, two fetuses/&?ﬁter exhibited a meningocele (neural tube closure
defect) and another fetus had bilateral microphthalmia. At g) mg/kg bw/d, one fetus/1 litter had a meningocele.
At 60 mg/kg bw/d 5 fetuses/5 litters were affected: defe\é'% of eyes (3 fetuses with other head defects); 1 fetus
had a shortened jaw and cleft lip, 1 had meningocele, 1fetus had unossified 2™, 3" and 4™ arches of the cervical
vertebrae, and one fetus displayed an abnormal zygdmatic arch. None of which has been seen historically in
controls in the laboratory. At 20 mg/kg, one fetlémad four major defects, including a shortened lower jaw,
which has not been seen in historical data. At Sﬁlg/kg bw/d, two fetuses in the 5 mg/kg group had abnormal
zygomatic arch. Whilst this defect was not seen&@t 20 mg/kg, a single incidence was seen at 60 mg/kg.
The incidence of specific major defects aﬁ% number of fetuses affected at 5 and 20 mg was small, not
statistically significant, and did not form of any dose-response relationship, although the possibility of a
treatment —related effect cannot be comy ly dismissed.
Skeletal anomalies and variations were(&tected in the vertebral column and in sternum and the number affected
litters were increased as compared ‘(%Qhe control and sometimes higher at 40 mg/kg bw/d than at 120 mg/kg
bw/d. These effects were assessedy’as sign of immaturity of fetuses. There was a dose-related effect for
retardations. Retarded ossificati f fetal skeletons, especially the incomplete ossification of skull bones could
be connected with the mechan\@n of development of meningocele and influence of metam sodium cannot be
excluded.
In rabbits, metam sodium &/E given by gavage at doses ranging from five up to 100 mg/kg bw/d.
Body weight gain of damis at 100 mg/kg bw/d was lower on most days of treatment. The influence on body
weight gain partly Qéiesponds with the diminished feed consumption. At 60 mg/kg bw/d, dams lost
considerable weightcafter starting of dosing and food consumption was reduced. Similar but less marked
changes were seeng{ﬁ’the 20 mg/kg bw/d group.
At 100mg/kg b\;(,@, the number of dead implants was increased, especially due to the high number of early
resorptions. Ingteased post implantation loss was seen at 100 and 60 mg/kg bw/d, and reduced number of live
fetuses/preg female was seen at 30, 60 and 100 mg/kg bw/d. At 60 mg/kg bw/d, fetal weight was decreased.
Percentage Of male fetuses was reduced and litters containing five or less fetuses did not included males.
Two fetuses in two litters of 100 mg/kg bw/d showed a meningocele or spina bifida. These are rare anomalies in
the strat’h' of rabbits used in this study. There was a slight dose-related increase in sternebra asymmetry. The
inﬂg@%’:e of metam sodium cannot be ruled out.
I§each of the reported metam sodium studies, single cases of rare anomalies, reaching no statistically
-Gsignificant, were reported at maternal toxic doses and influence of metam sodium cannot be excluded. RMS
/QQ proposes to classify metam sodium Repr.Cat 3; R63.

;.
N
&
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Similar defects affected head of rat and rabbits and were related to neural tube closure or eyes defects. Fetuges
showed retarded ossification in head but also in limbs, thoracic vertebrae, sternum, and these effects were@%’en
at doses with maternal toxicity. Q

Q
$
Table B.6.6.3-1: Summary of reproductive toxicity and teratogenicity of Metam L
Type of test Test substance Results ferences
Test species purity NOAEL LOAEL Symptoms \'\\
(mg/kg (mg/kg 0&;0
bw/day) bw/day) o)
2 generation rat | batch ref NOAEL - N Milburn,
study in BAS/005/00N; reproduction L 1993
drinking water | 526 g/L or toxicity >0.1 &
at 0.01, 0.03 or | 43.148%/w; mg/ml = 12 {Qo
0.1 mg/ml CTL n0 mg/kg bw/d. Q
Y06930/008 NOAEL 0.1 mg/ml | pu $nd litter
fetotoxicity= =123 mg/kg | weight
0.03 mg/ml = bw/d o\?
4 mg/kg bw/d F
NOAEL 0.1 mg/m{\'OQ | body weight
parental N during premating,
toxicity= 0.03 @O gestation and
mg/ml = L lactation
4mg/kg bw/d >
Jol
@
Developmental | metam sodium NOAEL 40 mg/kg bw/d | |body weight, Hellwig
rat study, batch n° ZH maternal C,);Q body weight gain, | and
gavage at 0, 10, | 130585;42.2% toxicity= 10 _ food consumption | Hildebrand,
40,120 mg/kg | or 517.3 g/L mg/kg bw/d\§b 1987
bw/d day 6-15 & tincidence of
gestation NOAEL @ 40 mg/kg bw/d | variations and
devel ental retardations at
toxi '@:10 maternal toxic
m@gg bw/d doses; rare
¥ anomalies at top
v dose
Developmental | metam sodium o NOAEL 20 mg/kg bw/d | - |body weight Tinston,
rat study, (refn° b(b parental gain, food 1993
gavage 0, 5,20 | BAS/005/00N, toxicity=5 consumption,
or 60 mg/kg CTL n° \\,O mg/kg bw/d piloerection,
bwid days7- | Y069304008; salivation and
16 43.15%8w/w) urinary
C)Q) incontinence
&
f§ NOAEL 20 mg/kg bw/d | |ossification
K developmental consistent with |
() .
& tox=5 mg/kg fetal weight
d bw/d
) Major defects
o&@ were observed at
oS 60 mg/kg bw/d
Q,Q Developmental
§ toxicity: Cat 3,
O Xn, R 63
Developmental | metam sodium NOAEL 20 mg/kg bw/d | |body weight Hodge,
{Q" rabbit study, (refn® parental gain, food 1993
.& gavage 0, 5,20 | BAS/005/00N, toxicity= 5 consumption,
I3
S
&
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Type of test Test substance Results Referencéf’
Test species purity NOAEL LOAEL Symptoms *Q(D
(mg/kg (mg/kg @
bw/day) bw/day) 5
or 60 mg/kg CTL n° mg/kg bw/d piloerection, o
bw/d days 8- Y06930/008; salivation and @b
20 43.15% wiw) urinary S
incontinence &
S
Q
NOAEL 60 mg/kg bw/d | | fetal weight;®
developmental altered sex rQ@o
tox=20 mg/kg Major defests
bw/d were ob@é}ved at
60 mgtkg bw/d
Devielopmental
toxility: Cat 3,
X3, R 63
Developmental | metam sodium NOAEL 30 mg/kg bw/ng’iBody weight gain | Hellwig,
rabbit study, (refn® 85/232, parental = & 1987
gavage 0, 10, batch n° 10 mg/kg bw/d \\'O
30 or 100 ZH130585; N
mg/kg bw/d 42.2% wiw) NOAEL 30 mg/l@%w/d | number live
days 6-18 developmental xS fetuses; tdead
=10 mg/kg ‘Z?b implants
bw/d Q Major defects
Q were observed at
E)\Q 100 mg/kg bw/d
g Developmental
\§b toxicity: Cat 3,
O Xn, R 63
b"/.)

N
In a 2 generation rat drinking water study, I\éﬁ‘ C was given at 2, 10, 50-ppm corresponding to 0.13-5.63 mg/kg
bw/d. Variations in weight gain were obs@ed in both sexes at top dose which occasionally attained statistical
significance. Gestation and lactation \@ﬁght were not altered. Mating performance and fertility were not
adversely affected. The number of pups born/female was marginally lower at 10 and 50 ppm without reaching
statistical significance. Physical andfnctional development of pups was comparable amongst all groups. Slight
delays in the onset of eye openingéﬁd pinna unfolding were observed at top dose but were considered incidental
to treatment, as there were no dslays in the completion of each parameter. Functional development of top dose
pups was comparable to contr@s on days 1, 17 and 21.
In a developmental rat studyy MITC was given by gavage at 0, 3, 10 or 30 mg/kg bw/d. At the end of the
treatment, several dams at:{gp dose had sticky and/or moist fur in the area of the snout before, and at the same
location reddish but mai ‘R, dry fur. Body weight and body weight gain were significantly reduced at top dose
and marginally at integnediate dose. Water consumption was increased in individual dams at 10 and 30 mg/kg
bw/d. Reproductiondata were no significantly affected in the groups. The number of foetuses weighing < 75%
of the mean fetal 8€1ght/litter was increased at top dose. Placenta weight was significantly lowered at top dose.
Sex distribution $vas comparable in the different test groups.
One anomaly Q%ophthalmia) was detected in one foetus/one litter at 10 mg/kg bw/d. No retardations were seen
in any group&There were no statistically significant differences between the treated groups and the controls with
regard to allomalies, variations and /or retardations.
In rabbi{é} ITC was given by gavage at 1, 3 or 10 mg/kg bw/d. No test article related signs or symptoms were
obser\@ in any female of the different groups. At top dose, a slightly higher reduction of mean body weight
was €onsidered to be compound-related. Food consumption was reduced at top dose from day6-11.
Nefeffects were seen on the mean number of implantations, pups or embryonic deaths. Body weight of fetuses
were not affected. Sex ratio was similar in all groups. Investigations of the crania and body cavity and skeletal

&é%f the fetuses did not show compound-related effects.
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Table B.6.6.3-2: Summary of reproductive toxicity and teratogenicity of MITC -9
Type of test Test Results ReferencegQ‘Z;J
Test species substance NOAEL LOAEL Symptoms Q
purity (mg/kg bw/day) (mg/kg &
bw/day) $

2-generation Batch n°® NOAEL parental 50 ppm (3.6 | body weight | Barker (1987),
rat study, 340178,; toxicity= 10 ppm mg/kg bw/d) gain Barker (1986)
drinking water purity? =0.76-1.01 mg/kg d Jackson
at nominal bw/d) @ (1988)
concentration NOAEL - - ,;Q
of 2, 10 or 50 reproduction QO
ppm toxicity > 50 ppm &

=3.6 mg/kg bw/d @\’

NOAEL offspring - I

toxicity >50 ppm \\,O

(3.6 mg/kg bw/d) &
Developmental | Batch n° NOAEL maternal 30 mg/kg bw/d @ody weight | Hellwig and
rat study, ZH 6205 toxicity= 3 mg/kg Zoain, 1 water Hildebrand,
gavage at 0,3, | MK; 96.9% | bw/d & consumption 1987
10 or 30 mg/kg \\O
bw/d day 6-15 NOAEL 10 mg/kg¥v/d | | fetal weight
gestation developmental . \o_,o

toxicity=10 mg/kg &

bw/d R
Developmental | Batch n° NOAEL parental 10\%’g/kg bw/d | |body weight | Becker et al,
rabbit study, ZNT toxicity= 0@ and body 1986
gavage 0, 1, 3 85/231-2; 3mg/kg bw/d s weight gain
or 10 mg/kg 98% w/w) N
bw/d days 6- NOAEL § - no effects
18 developmental .O

tox=10 mg/kgbw/d

‘QU
@‘b
(Dq
\&
O
o
Q
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b(b
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B.6.7a Neurotoxicity studies of metam-sodium (Annex IIA 5.7) (0{0
(
B.6.7.1a Acute neurotoxicity studies (Annex IIA 5.7) Q;Q
)
- An acute neurotoxicity study of Metam-Sodium in rats and the effect of Metam—Soéilm on
cholinesterase following acute oral exposure in the rat(Lamb, 1993) Q)b
- S|
Findings: C%D
. Q..

Mortality: was observed at top dose: three males and two females died on day one; two mat€s died on day 2 and
the remaining female died on day 6. This effect was related to a primary systemic effect etam

Clinical signs: were seen at top dose essentially occurring on the day following dosing.

Necropsy findings: in dead animals, clear fluid contents in the thoracic or abdomin@?cavity were observed for
three rats. Three rats had reddened adrenal glands. One male had reddened muycosa in glandular portion of
stomach and two males had a distended stomach. Pale lungs were noted in two S.

Body weight gain was reduced in the 750 and 1500 mg/kg bw group in male and female rats. Mean body
weights were lower than control on day 7 for the 750 mg/kg males and on dm\7, 14 and 15 for the 1500 mg/kg
group males. Q

FOB: differences were observed between rats that received 750 and &)0 mg/kg and controls. In general,
responses occurred approximately 45 minutes after treatment on day 0, @d were transient in nature.

Based on the results of the functional observation battery and motor as?lvity evaluations, all six of the functional
domains (autonomic, activity, sensorimotor, physiological, neurqrg@scular and excitability) were affected by a
single oral dose of metam at 750 and 1500 mg/kg bw. The acti,v\i?y domain (motor activity) was affected at 50
mg/kg bw. b\

Cholinesterase was not inhibited. rid

No signs indicative of neurotoxicity were observed at anngibse level. The adverse effects observed at all dose
levels were attributed to systemic toxicity and /or local g{‘@rointestinal irritation of metam sodium.

No treatment related microscopic lesions were observe@q any of the central or peripheral nervous system

tissues in top dose animals. §
Table B.6.7.1-1a: acute neurotoxicity study in ratiﬁ?ith metam sodium.
Endpoints/dose (@ 50 750 1500 mg/kg bw

M?| F |[M|F M F M F

Mortality S 5 3

Clinical signs: XX

Gait alteration P 1 5 6

hypothermia Neal 2 6

hypoactivity 4 2 3

ptosis L 2 2

Pale + shallowed respiration > 1

Body surface with red/yello%z%range 10 7 10 13

material A

Abnormal excreta Cy 3 5 10

Body weight: day 7 </ 110%* 113.5%*

Bw gain: day 0-7, & 153%* | 156%* | 192%* | [90%*

Bw changes day 0515 117%* | 128%* | 133%* | [25%*

FOB: S

Home cage oBservation: altered X X X X

posture/palpebral closure

Handlin@bservation: lachrimation, X X X X

salivatign, altered palpebral closure,

changein fur appearance and

respiration rate

Qpen field observation:

dncreased time for first step X X X

Gait and arousal alterations and X X X X
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Endpoints/dose 0 50 750 1500 mg/kg bw?
M F |[M|F M F M P
decreased rearing activity o
Sensory observations: :‘4\'
Absent olfactory/pupil response X X X d x
Absent tail pinch response X X X_‘QJO X
Slower reaction to tail pinch stimulus X ng\\ X
Reduced startle response X X SX X
Neuromuscular observations: 9
Reduced hindlimb extensor strength X x A x X
Physiological observations: <
Decreased body temperature X X 2 X X
Decreased body weight X $ X x day 7
day7/14 | & day7/14
Locomotor activity: (E’
Mean ambulatory activity reduction X | x X . \r; X X X
day 0 D
Day 7/ 14 <& X
Total motor activity counts day 0 X | X X X X X
Day 7/ 14 NI X
Cholinesterase activity Day 0 ES)
Plasma U/L 743 1243 ~ 833 1424
RBCs U/L 6938 | 6826 N 6181 6044
Hippocampus U/g 29730 | 30072 .2 34315 36329
Olfactory region U/g 25745 | 27531 Q,\ 28538 25706
Midbrain U/g 13363 | 141354 13454 14382
Brain stem U/g 18849 | 19653 18111 20022
Cerebellum U/g 12407 | 12880 12224 13169
Cerebral cortex U/g 3417 | 3439 3467 3665
Cholinesterase activity Day 1 2
Plasma U/L 753 &Y 1414 710 1079
RBCs U/L 6850" | 6789 6049 5840
Hippocampus U/g 3@1 1 | 30905 29473 38658
Olfactory region U/g 4250 | 27349 29214 27127
Midbrain U/g 713222 | 14398 13110 13541
Brain stem U/g ~0119012 | 20470 17890 19820
Cerebellum U/g o7 | 12180 | 13956 11689 13565
Cerebral cortex U/g S 3404 | 3425 3447 3816
*: statistically significantly d$®rent from control; x: effect is observed.
| @

Conclusion:

1/}

The company conclu%b that clear signs of acute systemic toxicity were observed at the different dose levels
tested in this study.
NOAEL systemic to®icity < 50 mg/kg bw/d.
No neurotoxicity\@as seen in this study. NOAEL acute neurotoxicity > 1500 mg/kg bw/d.

S
RMS agrees ?this study is conducted at very high dose levels and it is difficult to differentiate between direct
and indirecteffects on the nervous system. Changes in motor activity reflect an effect on the nervous system
only in t@absence of general toxicity. In any case, if metam should be considered as a neurotoxic substance,
the effetts reported in this study are observed at doses that are above the NOAEL for other toxic effects.
Ther%@re, RMS concludes that the effects on the nervous system seen in this study are secondary to systemic

toxicity.
&

. éIE?P status: yes (no attest of competent authority)
xperimental protocol: not fully in agreement with OECD test guideline 424 (1997).
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OA

Deviation from official protocol: doses were too high. Muscle histological section was not performed. Sections including hippocampusggd
retina were not included.

Material and methods: 16 Sprague-Dawley rats/sex/dose received by gavage a single oral dose of metam (batch n°? 43.15% w/w) ath&) 750
or 1500 mg/kg bw. A control group received water only. FOB and motor activity evaluations were performed on day 7@and 14.
neuropathology was performed in five animals/sex in control and top dose rats. A separate group of 10 rats/sex received 1500 mglkg metam
and another group of 10 served as control. 45 minutes post dosing, blood was collected for plasma and RBC cholinessbse activity
determination in five rats/sex at top dose and in control rats. The remaining five rat were sacrificed 24 h later. Brain chelinesterase was
measured in olfactory, cerebral cortex, cerebellum, brain stem, hippocampus and mid brain at 24 h after dosing. Dosyi\ method is not

reported. The study is accepted. Q
&
B.6.7.2a Subchronic neurotoxicity studies (Annex ITA 5.7) Q@Q
xS
- Metam Sodium: Subchronic Neurotoxicity Study in Rats (Allen, 1994) QO
Findings: &
Body weight was reduced in males at 0.2 mg/ml and in females of all treated groups. This reduction in body

weight reflects probably the reduction in food consumption rather than toxicity.

Food consumption reductions were seen at top dose throughout the study and;q;ﬁ females at 0.06mg/ml after
week 1. Food consumption was reduced as a compensatory measure to reduced\ﬁ@ater consumption.

Food utilization was slightly reduced for males at 0.2 mg/ml during week%\j?—4 and overall and may reflect a
minor toxic response to metam sodium Qg)

Water consumption in both male and female rats treated with metam sogium showed dose-dependent reduction
throughout the study, reflecting the poor palatability of the test drinkiq@vater solutions.

Functional observation battery: a reduction in landing foot splay wa@seen in males at top dose in week 9 only.
In the absence of any effect at other timepoints, particularly week {19, this difference is considered spurious and
incidental to treatment. There were no effects on all the other megsurements.

Rats revealed no evidence of peripheral and nervous system(z?lterations attributable to treatment with metam

sodium. Q
(%]
Table B.6.7.2-1a: 13-week neurotoxicity study in rats Wi,tgﬁnetam sodium.
Endpoints/dose 0 _0.02 0.06 0.2 mg/ml
M [F| M| F M F M F
Mean dose received mg/kg bw/d 0 2 3.3 6 8.4 14.7 17.8
Mortality ° 5 3
Body weight end of study: (§“ 16%* 18%* 19- 19-10%*
) 10%*
Food consumption q§ 16%* 16%* wk 1 16%* 16%*
C\)& wk 5-
Nd 6,13
Food utilization ¢ 19%* wk 16%*
S 1-13
Water consumption wk 13 OQ 112 ] 128% | [12%* 137%* 147%* 165%*
;l;'\ 0% *
FOB: N
Clinical conditions > There were no treatment related observations
Landing foot splay megSurements | | | 1*wk9 |
Time to tail flick ¥ There were no treatment related observations
Grip strength measufements There were no treatment related observations
Motor activity measurements There were no treatment related observations
Brain measure‘&l‘énts There were no treatment related observations
Macro/micrgs%opic findings There were no treatment related observations
*: statistical&signiﬁcantly different from control.

\O

sodium is not neurotoxic under these experimental conditions. The NOAEL for neurotoxicity = 0.2
m@ metam sodium corresponding to14.7 mg/kg bw/d.

O
. Q?P status: yes (no attest of competent authority)
&Q\Ex erimental protocol: not fully in agreement with OECD test guideline 424 (1997).

Cg'.
N
&
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1Y
Deviation from official protocol: animal observation was limited to 1/day. FOBS were not performed before 5-week exposmo
Histopathology was performed only for control and top doses.

Material and methods: 12 Alpk: AP{SD strain rats/sex/dose received in their drinking water metam sodium (batch ref n°® BAS/005/00m90-2;

43.148% w/w) at 0, 0.02, 0.06 or 0.2 mg/ml for 13 weeks. Samples of drinking water were taken at intervals throughout the sfudy and

analyzed to establish the achieved concentration. The achieved dose levels were within 20% of the target level and the overall mean

achieved concentrations were within 10% of the target concentrations. Reduction in stability was less than 15%. <
The study is accepted. bo

@

<

&
S
B.6.7.3a Summary of neurotoxicity studies (Annex ITA 5.7) QQ
X

An acute neurotoxicity study was performed with metam sodium administered to rats at$0, 750 or 1500 mg/kg
bw by gavage. In this study, a NOAEL systemic toxicity< 50 mg/kg bw/d was propg?ed and no neurotoxicity
was seen in this study. NOAEL acute neurotoxicity > 1500 mg/kg bw/d. This studydvas conducted at very high
dose levels and it is difficult to differentiate between direct and indirect effects, és\ the nervous system. In any
case, if metam should be considered as a neurotoxic substance, the effects repo@d in this study are observed at
doses that are above the NOAEL for other toxic effects. Therefore, RMS gencludes that the effects on the

nervous system seen in this study are secondary to systemic toxicity. 0)
In a repeat dose study, where metam sodium was administered in drinkiflg water at doses going to 0.2 mg/ml
(15-18 mg/kg bw/d), there were no signs of neurotoxicity. Q&
P
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B.6.8 Further toxicological studies (Annex IIA 5.8) (_0{0
*Q(b
From the open literature: @
)

- Role of decomposition products in sodium methyldithiocarbamate- induced immunotoxicity (@il et al.,
1996) >

9

O
Findings: Y

According to the authors, the most prominent effects of metam include a decrease in dégg%us weight and
percentage of CD4'CDS8" thymocytes, an increase in spleen weight, in the percentage oP neutrophils in the
blood, and a decrease in the percentage of lymphocytes in the blood, and in natural kil@ (NK) cell activity in

the spleen. N
Equimolar dosages of methylamine and carbon disulfide caused minimal immunolegical changes, and these
changes were not characteristic of those noted for metam sodium. In contrast, C significantly decreased

thymus weight and cellularity and changed peripheral white blood cell populatidis in a manner similar to that
noted for an equimolar dosage of metam sodium. However, MITC did not signj{icantly affect NK cell activity or
increase spleen weight. MITC, methylamine, or carbon disulfide did not pro%e the remaining change. Thus, it
is likely that the parent compound or a synergistic action of the parent,@émpound with one or more of the
decomposition products is responsible for these remaining changes (inreased spleen weight and decreased
splenic NK cell activity). In rats as well as mice, SMD-induced thymué)%trophy occurs and the dosage required
to decrease thymus weight by 50% is lower for rats than for mice. >
Conclusion: )
Metam sodium potential as a human immunotoxicant needs tQ(b\e further investigated as well as the role of
MITC in the immunotoxic effects of SMD in different species.(bb\

/

&
S

According to RMS: While metam sodium at 300 mg/kg @§) methylamine up to 978 mg/kg bw were without
effects on blood leukocytes number, MITC at 30 mg/kg\*@W, induced an increase, which was not dose-related.
Neutrophil count was not affected while lymphocyte Qchntage was slightly increased after metam or MITC,
but not with a dose related effect. Absolute thymus@veight was reduced after metam sodium and MITC. CS,
increased thymus weight (relative organ weights ar@ﬁot reported). Methylamine was without effect.

In the studies provided by the notifier, metam @ium and MITC had toxic effects at much lower doses and
effects on lymphocytes were sometimes reportéd. Thymus involution was observed in a 90-day dog study with
MITC. RMS considers that the effects repofted in this published study are probably due to a high systemic
toxicity and not a direct effect of metam or&’[TC.

Material and methods: Five female B6C3F1mice¢§fd five female Fisher rats were used and received a daily dose of one of each compounds
for 5 days by gavage unless otherwise specified<A control group was included.

Metam sodium (Sigma Chemical, purity?) Wa@iven at 300 mg/kg.

MITC (Sigma Chemical, purity?) was prepa€d in Hanks balanced salt medium and administered at a dose range of 15, 30, 45 mg/kg
Methylamine (Sigma Chemical, purity?) sas administered in a Hanks balanced salt solution by ip route at 122, 489 and 978 mg/kg/d.

CS2 (Sigma Chemical, purity?) was pr@red in an aqueous solution of 0.5% CMC and 0.1% Tween 80and administered at 300 mg/kg, 551
and 1102 mg/kg. >

Blood was collected on day 6 follo@ng the 5 d of dosing. Thymocytes were analyzed by flow cytometry after preparation of a single cell
suspension from each thymus. cell activity was assessed after 5 day by measuring the lyses of °' Cr-labeled YAC-1 tumor cells by
splenocytes from spleen suspenéions.

This study is not relevant f%cbé dossier.

&

B.6.8.1 Toxicity sét‘/)\ldies on metabolites and impurities (Annex IIA 5.8.1)
S

(o
B.6.8.1.1 toxi)&y studies on metabolites of metam sodium and MITC (Annex II A 5.8.1)

When me@\m sodium decomposes, a complex mixture of irritant compounds is formed: the primary pesticidal

agent M¥TC that could further decompose in methyl isocyanate (MIC), carbon disulfide, hydrogen sulfide and
methyfdmine. The specific mix of products depends upon soil pH and other environmental conditions.

TheJoxicological effects of the mixture cannot be characterized, at least limited information is available for

individual compounds.

. ﬁm, while metam sodium is itself non-volatile, its application results in significant production and emission of

,Q(\air contaminants. The half-life of MITC in air was reported as 29 to 39 hours in natural sunlight. MITC in air

degrades by photolytic decomposition, in part to methyl isocyanate (MIC). MIC may be photochemically stable.

;.
N
&



\;
&
S
S
&

6-128
Metam-sodium Volume 3 — Annex B — Toxicology and metabolism August 2007
Belgium Revised in August 201 051('\\
N
o
-9

N
Therefore, following agricultural metam-sodium applications, inhalation exposure is essentially relataé’ to
MITC, but might also include other degradation products such as CS,, H,S and MIC. There is uncertaintﬁbout
how these breakdown products interact to produce the overall potential toxicity deriving from the use ofSnetam-
sodium, but MITC, MIC and H,S have all been associated with ocular and respiratory irritation. Whi@there are
no data to address mixed exposure, additive or synergistic effects of MITC, MIC and H,S in regpiratory and
ocular tissues are plausible. {‘\’g)
K(D

A quite complete dossier related to MITC is included in the DAR. For MIC, the compagy”did not provide
studies. Therefore, it was necessary to do a search in the open literature. Some of the lished studies are
summarized here. ECB (Ispra) reported a rationale for classification of methylisocyan@. A summary of the

rational for classification is also proposed below. &
N

However, the company to evaluate the potential exposure of operator to MIC, CS2,cand methylamine, performed
an air monitoring study after metam sodium application with a tractor mounted@umptstad shear injector (see
point B.6.15.2.2 study of Links, 2006). From this study, it was concluded Q% the potential exposure of the
operator to MIC and the stationary measurements to MIC inside the tra@r were both below the limit of
detection. 2

MIC, CS, and methylamine were not detected around the treated field. At detection limit, the upper bound
estimate for results of MIC for all field samples would be 4-pg/m’. For CS, this would be 400-pg/m’ and for
methylamine, this would be 27-pg/m’. Air concentrations of MIXC ranged from the limit of detection
(0.042p1g/m’) to a maximum concentration of 36-pg/m’® with a Gl\@&” 0.9 ug/m’ (n=96). The 95" percentile was

13.2 pg/m’. S
S
From the open literature: Q
(%]
Methylisocyanate (MIC): \iQ
RS

MIC, like reactive isocyanides in general, can reaggvith biological molecules containing amino, alcohol, or
sulthydryl groups, as well as with water. Whil drolysis in an aqueous environment such as the lung, is
theoretically possible, measurements show Jhat alkylisocyanates are relatively resistant (compared to
arylisocyanates) to such hydrolysis (determngéon of No cancer chronic reference exposure levels batch 2B,
December 2001). )
1 ppm MIC =2.33 mg/m’ \ébo.)

O
1) Human data from the open{i?erature:
@

xS
MIC is highly toxic. Accidental ngease of 30 to 35 tons of MIC from a pesticide factory in Bhopal, India,
caused thousands of deaths by @ute respiratory failure. Survivors suffered skin and eye injuries, shortness of
breath, chest pains, cough, thr@t irritation, choking and hemoptysis (expectoration of blood). Objective signs of
the corrosive effects of MIG-on the respiratory tract were interstitial and alveolar edema and destructive lung
lesions with cavitations, <g}ﬂveolar wall thickening and interstitial fibrosis. Pulmonary function tests indicated
lung volume, airflow afig pulmonary vascular impairments. Bronchiolitis obliterans was a long-term result of
the acute lung injury. MIC exposure concentrations in the Bhopal accident were estimated to be between 13 and
100 ppm. Many ofqgthe acute and chronic signs observed in humans have been reproduced in experimental
laboratory experi@nts (mice and rats).
- In three controiled exposures of human volunteers to MIC, eye irritation and lachrimation were observed after
exposures ranging from 0.5 ppm to 5-ppm for10 seconds to 50 minutes.
- MIC expostre has severe consequences for fetal and neonatal survival. In Bhopal, fetal loss rose from an
estimate éormal incidence rate for that area of 6-10%, to 43% in the exposed population. Mortality among
infants exposed in utero increased over four-fold, from 2.6-3% in the 30 days after birth during the 2 years
precc?ing the accident, to 14% after the disaster (Froines, 2002).

N
Zggnimal data from the open literature:

/Qi\\@ Single dose inhalation toxicity, 3, 10 ppm:
6.
S
S
s?‘
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- Medical Toxicology Branch, Department of Pesticide Regulation California Environmengal
Protection Agency, RISK CHARACTERIZATION DOCUMENT Methyl Isothioc%ﬂ?\te
(MITC) Following the Agricultural Use of Metam Sodium(July 25, 2003) @
)
Findings and conclusion: NTP performed a kind of long-term study with MIC but at a single oral d(éé. Groups
of 50 or 100 six to eight-week-old F344 rats and B6C3F1 mice were exposed once to MIC by inhalation at 0, 3,
or 10 ppm for 2 hours. After 2 years, animals were sacrificed and tissues and organs e examined
microscopically. No differences in survival rates or body weight gains were found in MIC &Xposed animals
versus controls. Male and female rats exposed to 10 ppm MIC had 42% and 36% inciden@g?respectively, of
intraluminal fibrosis of lung secondary bronchi; no evidence of this lesion was seen ig<@ontrols or animals
exposed to lower concentrations. For male and female mice and female rats, no plastic lesions were
significantly associated with MIC exposure. Male rats exposed to MIC had marg'g)ally increased rates of
pheochromocytomas of the adrenal medulla, and adenoma of pancreatic acinar cell. {QQ

\.
&
S
S
&

- Pathologic changes following acute methyl isocyanate inhalat@? and recovery in B6C3F1
mice (Boorman et al, 1987) \{U

R
N
Findings and conclusion: Sixteen of 80 (20%) male mice in the 30-pp g%up died following exposure with
seven deaths occurring in the first 24 hr. Two female mice died, one eaé??n the 30- and 10-ppm concentration
groups. Treatment-related changes were restricted to the respiratory,aﬁtem. At 30 ppm, there was extensive
necrosis and erosion of the respiratory and olfactory epithelia in the r§’sal cavity. Severe necrosis and epithelial
erosion were also found in the trachea and main bronchi. Epithglization occurred rapidly and most of the
denuded turbinates were covered by flattened epithelium by Day-3. On the turbinates, recovery was essentially
complete with the exception of small areas in the olfactory epithelia where lesions were present in the male mice
through Day 91. In the trachea and major bronchi, fibrin and&%llular debris were present in the airways, which
in some cases had organized and formed intraluminal ﬁbro@% projections. These projections became covered by
respiratory epithelium. The intraluminal projections ancﬁ@ronchial fibrosis persisted to Day 91. In the males,
where the fibrosis was more severe, chronic alveolitis(gld atelectasis were found. In mice exposed to 3 or 10
ppm, there appeared to be complete recovery. \b

These inhalation studies indicate that methyl isocy@?ite exposure of mice at or near lethal concentrations causes

reversible lesions in the nose and persistent intral@linal and mural fibrosis of the major bronchi.

Material and methods: Male and female mice were expo@ by inhalation to 0, 3, 10, and 30 ppm methyl isocyanate for 2 hr followed by a
91-day recovery period. Five mice/sex/group were exagjned at2hrand at 1, 3,7, 14, 28, 49, and 91 days following exposure.

@

&
- Four-day repeated inhalation and recovery study of methyl isocyanate in F344 rats and B6C3F1
mice (Mitsumori et al, 1987)

4-day inhalation, 1 or 3 ppm:

Findings: 49 of 56 male rats, ,§O of 56 female rats, and 1 of 56 male mice in the 3-ppm group died by 28 days;
early death animals were al sexamined histological.

Reduced weight gain Waéfobserved among the female and male rats in the high dose group, prior to death,
although the absolute weights were not different from the unexposed rats one day before the end of exposure.
Among the mice, a stétved weight gain was observed at 3- and 6-days post exposure (male) and 1 day post
exposure (female) atﬁle high dose, but normal weight gain returned by 1 week following cessation of exposure.
Histopathologicalé‘indings: Exposure-related changes occurred in rats and mice of both sexes in the 3-ppm
group only. g

Lesions of theGasal cavity in rats and mice were characterized by regeneration of the olfactory and respiratory
epithelia segohdary to epithelial erosion. By Day 28, the olfactory and respiratory epithelia in mice appeared
normal, @"t e in rats incomplete regeneration of the olfactory epithelium was still present.

Regeneg.non of the respiratory epithelium in the trachea ofrats occurred in the 3-ppm group and the epithelium

appe to return to normal by Day 28.
Lung-lesions in rats consisted of mural and/or intraluminal fibrosis secondary to extensive erosion of the

reéﬁratory epithelium in the major bronchi to the terminal bronchioles. Acute inflammation of the small
_ Aifways, occasional hyaline membranes of alveolar walls, and pulmonary atelectasis were also seen. Alveolar
~N ibrosis was observed inrats found dead from Day 14 on and in male rats killed on Day 28.
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Atrophy of the thymus and spleen, atrial thrombosis of the heart, and hepatocellular necrosis were frequenthy
seen in rats dying following MIC exposure. The lung lesions in mice were qualitatively similar to those indsats,
but were restricted to the major bronchi. Minimal intraluminal or mural fibrosis was still present in mice g1 Day
91. In a separate study, a single 6-hr exposure of five male rats to 3 ppm MIC was followed by a recoveiy period
of 7 days. The lesions of the respiratory system were essentially the same as those in the 3-ppm grold-ﬁkilled on
Day 7 after the 4-day repeated exposure of MIC, but the alveolar lesions were more severe.
These data suggest that the rat respiratory tract is more sensitive to MIC than of the mouse. A LQ&‘EL of 3 ppm
is indicated, based on post-exposure decreased weight gain and respiratory tract changes in rats (7
NOAEL =1 ppm. @Q’

~Q

Material and methods: F344 rats and B6C3F1 mice of both sexes were exposed by inhalation to zero, 1, and 3 p; \'methyl isocyanate (MIC)
for 4 consecutive days (6 hr/day) followed by a recovery period of 91 days. Fivemice and rats/sex/group exceptithe 3 ppm group (5 rats/ sex
on Day 7 and 2 males on Day 28) were killed on Days 7, 28, 49,and 91 after the exposure and examined his@pathologically.

$

- 6 days inhalation, 0.212, 0.265, and 0.349 ppm: OQ
N
Acute and subacute toxicity study of inhaled methyl isocyanate in Chﬂs Foster rats (Sethi ,1989)
S
Findings: 2

Charles Foster male and female rats were exposed to MIC at 0.212, %265, and 0.349 ppm doses for 30 min
daily, for 6 days, by inhalation. During exposure, animals were;@bserved to have congestion in eyes,
lachrymation, nasal secretion and dyspnea, progressively increasing ataxia, and immobility. Uncoordinated
movements were also observed, indicating effects on the nervous-system. Upon microscopic examination of the
viscera, pathological findings confined to bronchial tree, lung parfghchyma, liver, and kidneys were observed.

At the lowest dose (0.21 ppm), the weight gain was 111 g aﬁ? 91 days post-exposure, compared to a weight
gain of 218 g during the same interval among the non-expe$ed rats. According to the narrative, inflammatory
lesions of bronchopulmonary tissue were present; their extént increased with dose. A dose-response increase in
markers of lung infection was present and suggests th%\t e MIC exposed rats were more prone to infectious
agents than were the unexposed animals. Non-specifi¢ lesions in liver and kidneys were also observed and
appeared to be dose dependent, but the authors s\@gested that these effects could be a result of the lung

infections. o
bc}\
Conclusion: NOAEL < 0.212 ppm (§

(]
Material and methods: Charles Foster male and femal@xats were exposed to MIC at 0.212, 0.265, and 0.349 ppm doses for 30 min daily, for
6 days, by inhalation. Clinical signs, mortality, b and organ weights, and changes in hematology and clinical pathology were routinely
monitored to determine the principal organ sites aged on exposure to the gas.

Q
2x4 days inhalation exposure, %@5, 0.6 or 3.1 ppm:

- Methyl isocyanate su\tghronic vapor inhalation studies with Fischer 344 rats (Dodd and Fowler
(1986) >
>
Findings: Q)A
O
No deaths occurred Qa(ny MIC concentration during the exposure. Lesser weight gain occurred for rats in the
3.1-ppm groups, w\l@reas weight among the rats in the 0.15 and 0.6 ppm MIC groups was indistinguishable
from the air-expo§ed control animals. On exposure days three and eight, mean food consumption values in the
high dose grou@were below those for the non-exposed group. At the time of termination, male rats exposed to
3.1 ppm MIC exhibited an increase in hemoglobin concentration and a 26 % decrease (p<0.001) in oxygen
saturation, gompared to the unexposed rats (p<0.001). Such changes were not observed for the female rats
exposed @\31 ppm or for rats of either sex exposed to 0.15 or 0.6 ppm MIC. Absolute lung weights increased
(p<0.0(EL~) in both sexes after exposure to 3.1 ppm, compared to the control rats. Decreases in liver, kidney and
testeggbsolute weights were observed in this exposure group, but the authors interpreted these data as a
re ion of the body weight losses. No weight changes were observed in rats exposed to 0.15 or 0.60 ppm
. Gross and microscopic lesions were observed in rats (female and male) exposed to 3.1 ppm, but not in rats
.exposed to 0, 0.15, or 0.6 ppm MIC. The microscopic lesions occurred in the respiratory tract and consisted of
,Q(\lnﬂammation, epithelial necrosis, squamous metaplasia, and epithelial hyperplasia. These lesions extended into
the bronchioles.
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The early lesions associated with inflammation, epithelial necrosis, squamous metaplasia, and epitheldal
hyperplasia extending to the bronchioles either decreased in severity or receded toward the upper respiragory
tract by 85-days post-exposure. In males, the intraluminal and submucosal fibroplasias changed in appgarance
during this interval, due in part to the maturation of fibrous tissue. Mucous plugs were also seen in the§érminal
bronchioles and alveoli in some rats. The importance of this observation is the progressive charac@ of MIC
induced lung disease. Such progression may be difficult to follow at lower doses, if the times invelved are of
insufficient duration. Post-exposure evaluation showed that, at a higher exposure level (3.1 pp@% progressive
changes, including death, occurred. Post-exposure observations, however, were not reported a&‘ihe 0.15 and 0.6

ppm MIC levels. @
These data suggest a NOAEL of 0.6 ppm MIC (0.335 mg/kg bw). \"Q
)
Table B.6.8.1.1-1: findings in rats after exposure to MIC: (}Q
Endpoints/dose 0 0.15 0.6> 3.1 ppm
M F M F M o4 F M F
N° examined rats 10 10 10 10 10°] 10 10 10
Body weight loss W& 1
Food consumption &o l l
Blood analysis: o
Hemoglobin concentration o 138%*
Oxygen saturation QO 126%*
Nasal passage §0
Rhinitis 1 1 0 {22 2 9* 10*
Epithelial degeneration/necrosis 0 0 O;S 0 0 0 0 4
Squamous metaplasia 0 0 o | 0 0 0 10* 10*
Trachea <&
Tracheitis 0 0 {70 0 0 0 9* 6*
Ulceration 0 00 0 0 0 0 1 0
Squamous metaplasia 0 N 0 0 0 0 10* 9*
Regenerative hyperplasia 0 ,\QT) 0 0 0 0 1 1
Lung/bronchioles 4
bronchiolitis 00>1] 0 0 0 0 0 10* 9*
pneumonitis o 0 0 0 0 0 5* 7*
Squamous metaplasia 20 0 0 0 0 0 4 9*
Intraluminal /submucosal fibroplasia {7 0 0 0 0 0 0 4 0
Bronchial lymph nodes S
Reactive hyperplasia N 0 0 0 0 0 0 5*/8 5*/1
b‘b‘
<

Table B.6.8.1.1-2: post exposql@examination of rats exposed to 3.1 ppm MIC on days 1, 15, 43 and 85.
Endpoints/sacrifice time (d.ﬁs) 1 15 43 85

Y M F | M F M F M F
Mortality % Cy. 0 0 |63 6 52 3 0 0
Nasal passage
Rhinitis > 7/8 8/8 1/10 4/6 0/10 2/3 1/10
Ulceration/erosiony” 0/8 0/8 0/10 0/6 0/10 0/3 0/10
Squamous metgplasia 8/8 8/8 7/10 6/6 4/10 3/3 1/10
Lung/bronchiales
bronchiolitis>’ 6/8 4/8 0/10 4/6 0/10 1/3 0/10
pneumonitis 4/8 2/8 4/10 5/6 0/10 2/3 0/10
Regenefative hyperplasia 2/8 7/8 10/10 5/6 6/10 373 1/10
Squanfous metaplasia 5/8 7/8 2/6 0/10 0/3 0/10
fibpeplasia 6/8 0/8 0/10 3/9 0/10 2/3 0/10
¥

-%onclusion:
N
3
S
&
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NOAEL = 0.6 ppm (0.335 mg/kg bw/d) could be considered the most relevant for deriving a chronic refererice
exposure level based on the decreased weight gain and lung pathology immediately after cessation of exPQ(agﬁre
(LOAEL 3.1 ppm= 1.73 mg/kg bw/d). @
5

Material and methods: Groups of Fischer 344 rats were exposed to 3.1, 0.6, 0.15, or 0.0 (control) ppm of methyl isocyanate @}C) vapor 6
hr/day for two 4-day sessions separated by a 2-day rest. >
The rats were killed the morning following the last exposure day. 2
In a second study, rats were exposed to 3.0 ppm MIC, 6 hr/day, for either one or two 4-day sessions and sacrificed on post€xposure Days 1,
15, 43, and 85. &

S
o

~Q
Genotoxicity: S
Q
X
- Inhalation toxicity of methylisocyanate: assessment of germ cell mutagéﬁ’icity and reproductive
effects in rats (Agarwal DK, Bose M. Indian J Exp Biol. 1992 Jun;30(6)¢504-8)
Q

\.
&
S
S
&

Findings and conclusions: Sequential mating of treated males with normal fema—B:\S on days 1-7, 8-14 and 15-21
post-exposure did not indicate any induction of dominant lethal m@&tion (increased frequency of
preimplantation losses and early fetal deaths) by MIC but it was significa ¥ induced by EMS as compared to
respective controls. Males, necropsied after 21 days of exposure, showed o effect of MIC on epididymal sperm
density and morphology. EMS also had no effect on sperm density butit significantly induced morphological
abnormalities in sperm as compared to untreated controls. There was an acute and transitional reduction in
reproductive performance (10-21%) of MIC-exposed males during day’s 1-14 post-exposure followed by
recovery to the normal level during day’s 15-21 post-exposure. Fhe progeny of MIC-exposed males was also
normal in terms of litter size, litter weight, neonatal survival a%’d\%ody weight gain in litters up to 10 days post-
partum. 103

In conclusion, the observed failure of MIC to cause germ ceff mutagenicity is related to its poor biodistribution
to the target site(s) and a transient reduction in the reproctgétive performance of MIC-exposed males is a result

of general stress and disconsolate copulation. {\6‘
Material and methods: Adult male Wistar rats were exposed to ylisocyanate (MIC, 3.2 mg/l, single inhalation exposure for 8 min under
static condition) or ethyl methanesulphonate (EMS, 150 g, single ip dose) for the assessment of germ cell mutagenicity and
reproductive effects. %)
&
- Results of the in vitro and in vivo ge(rzl)@hc toxicity of MIC (Shelby et al, 1987)
. S
Findings:

Methyl isocyanate (MIC) was tested foré’enetic toxicity in a variety of in vitro and in vivo assays.

Negative results were obtained in th%%almonella/mammalian microsome assay using five bacterial strains in a
preincubation protocol. (ﬁ'

The Drosophila sex-linked reces @e lethal test also gave negative results in studies that involved three routes of
administration: inhalation, feedi@g, and injection.

Positive results were obtained for three endpoints in cultured mammalian cells. Reproducible, dose-related
increases in triﬂuorothyn@ne-resistant clones were induced in L5178Y mouse lymphoma cells, and the
frequencies of both SCE @nd chromosomal aberrations increased in Chinese hamster ovary cells. These effects
were independent of expgenous metabolism.

In mice exposed to methyl isocyanate by inhalation, cytogenetic analyses were carried out on bone marrow,
blood, and Iung cel@. In a single, 2-hr exposure to concentrations of 0, 3, 10, and 30 ppm MIC produced no
evidence of chro\,rﬁ)somal effects in the bone marrow, although significant cell cycle delay was observed. In
four experime@involving exposures on four consecutive days to zero, 1, 3, or 6 ppm, delays in bone marrow
cell cycle weggQagain observed.

Increases if.SCE and chromosomal aberrations were observed in bone marrow cells, and a dose-related increase
in SCE odeurred in lung cells but not in peripheral blood lymphocytes. A significant increase in micronucleated
polych(g&’natic erythrocytes in the peripheral blood was observed in male mice in one experiment.

Fr(@}\a' these results, the authors concluded that methyl isocyanate has the capacity to affect chromosome

s@@cture but not to induce gene mutations. Furthermore, in vitro tests show that the induction of chromosomal
-Geffects is not dependent on an exogenous source of metabolism. Based on these results and on what is known

N
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about the binding of carbamoylating agents to cellular macromolecules, methyl isocyanate may exert its genefic
toxicity by binding to nuclear proteins rather than by binding to DNA. Q;o
ECB considered that the effect observed was a cytotoxic effect and not a genotoxic effect and did not pro@%e a
classification for genotoxicity. <
S
Reproduction toxicity and developmental toxicity: @b
\
<
- Epidemiological and experimental studies on the effects of methyl isocyanate off the course of
pregnancy in mice (Varma, 1987) @Q’
- N
Findings: (\O

In Female mice exposed for 3 hours on gestation day 8 to 15 ppm MIC, 4 retained pregnancy and 12 did not
retain pregnancy. At 15, 9, 6, or 2-ppm concentrations, MIC caused a decrease in fetal and placental weight.
Maternal body weight was not significantly affected. A meningocele was obse@ in one fetus at 9 ppm.
Reduction in lengths of the mandible and bones of extremities was reported\\'@ 6 ppm onwards. After ip,
administration of 80 mg/kg lethality was observed in all mice in less than 16 hr,éb

<

N
Table B.6.8.1.1-3: effects of MIC in mice. ,,(Z)o)
Treatment /endpoint none | air 2ppm 6pi)ﬁn 9ppm 15ppm
N° animals 10 [ 24 11 .O12 12 18
Maternal mortality 0 0 0 o 0 2 2
Surviving losing all embryos% 0 0 9 B 8 80 75
Fetal body weight g 1.5 1.5 1.4* .5 1.4* 1.1* 1.3*
Placental weight (g) 97 95 88*L 85%* 80* 84*
*Statistically significantly different from control &

~Q®

Conclusion: 3

After a single exposure of pregnant rats to MIC f S hr, there was a concentration dependent increase in
embryo loss, starting from the lowest dose opwards. Placental weight was decreased in parallel.
LOAELfeto/embryotoxicity= 2 ppm. It is difﬁcu.@o conclude for maternal toxicity as only body weight was
measured and was not affected. b%

A meningocele was observed in one fetus at Sppm (5.7 mg/kg bw). Reduction in lengths of the mandible and
bones of extremities was reported at 6 ppm gywards.

Material and methods: pregnant Swiss-Webster m@f were exposed to MIC vapors once for 3 hr on day 8 of gestation and were sacrificed on
day 18 of gestation. In a limited number of e@iments, the effect of Ip injection of liquid MIC into 8-day pregnant mice and 13-day
pregnant rat was also studied. >

xS
- Methylisocyanate: reprﬁguctive and developmental toxicology studies in Swiss mice (Schwetz et
al, 1987). o>
. &
Findings and conclusions: ;¥
Among female mice exp@a\:d to one (0.63 mg/kg bw), or 3 ppm (=1.89 mg/kg bw) MIC during gestation days
14 — 17 for 6 hr/day, én increased incidence of fetal deaths was observed at 1 ppm. At 3 ppm, the average
number of pups/litterqdecreased relative to the air-exposed controls. The dams were unaffected in terms of
survival, body wei‘%ﬁor length of gestation.
Exposure of malegalone (6 hr/day, 4 days) did not affect the number of pregnancies or the live litter sizes,
suggesting thatq*;ﬁie fetotoxic effect may be specific to the female reproductive tract rather than a general
attribute of systemic toxicity.
Exposure ofihale and female mice to 0, 1, or 3 ppm MIC did not result in altered body weights, fertility, or litter
size. Th@j&esults suggest that exposures to MIC at doses that are not toxic to adult male or female (pre-
gestati(gza ) mice or rats do not result in adverse reproductive outcomes.
‘)

Mat§§ and methods:CD Swiss mice were exposed on GD 14-17, 6 hour/day to 0, 1 or 3 ppm MIC( UCC, 99%) and were allowed to
deliver their offspring. Male mice were mated with untreated females for 8 weeks following the last of four consecutive days of exposure, 6
ay to 0, 1 or 3 ppm MIC.

9
3) ECB rational for classification of methyl isocyanate:
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Some of the studies used by the ECB are reported above, under point 2. Q(éo
Acute toxicity ¢§’
Oral and dermal toxicity: §
A classification with T, R25 is proposed for oral toxicity. >
No information has been found for dermal toxicity, so in the absence of other information, T, RZ@@S
maintained. &
Inhalation toxicity: S

4 hour LC50 rat, 0.026 mg/L (=7 mg/kg bw) ¢

~Q
4 hour LC50 guinea pig, <0.012 mg/L (3.24 mg/kg bw) §
6 hour LC50 rat, 0.014 mg/L (3.78 mg/kg bw) S

6 hour LC50 mouse, 0.028 mg/L (7.56 mg/kg bw) N

6 hour LC50 guinea pig, 0.013 mg/L (3.5 mg/kg bw) Q@
MIC should be classified as T*, R26 <

Irritation: \S(b

Skin: Xi, R38 is proposed based on a combined skin irritation and dermal sensitization test in guinea pigs.
Eye: it is proposed that the evidence from humans, especially, justifies claé‘_%hation with R41.

Respiratory tract: R37. )

Sensitization: MIC is very reactive with tissue macromolecules and Wo@ be expected to be allergenic. R42 is
proposed, as the substance is an isocyanate. \r§
R43 is recommended. S
Genotoxicity: . Q\
ECB considered that MIC did not induce a genotoxic effect an(b id not propose a classification for genotoxicity.

Q@
Although the carcinogenic potential of MIC has not been ﬁ&i} evaluated, no classification is indicated based on
the available data. 0

S

) <
Conclusion: §
- Human data suggest from the Bhopal event that@oposure to air concentration of 13 to 100 ppm is extremely
toxic.
- ECB proposed the following classification o‘ﬁ/lIC:
T+; R26 &
T; R24/R25 Ry
Xn; R42/43 S
Xi; R37/38/41 R

N4

Qo
MIC has not shown an advers ?ffect on fertility where parental toxicity is absent. MIC is very toxic by
inhalation, and even extremel@ow dose cause maternal toxicity and it is thus very difficult to determine if
impaired foetal developmen\t}%an occur in the absence of maternal toxicity. The developmental studies in
humans and animals do n t&ive a definitive answer, but there is a strong suspicion that foetotoxicity is a non-
specific consequence of nfaternal toxicity. Therefore, it is proposed not to classify MIC as reproductive hazard.

- Animal data reported in the open literature:
After a single exp@é%e to MIC at 10 ppm for 2 hours, intraluminal lung fibrosis was observed 2 years later.
Exposure at 30 for 2 hour was followed by extensive necrosis and erosion of respiratory and olfactory
epithelium in the'nasal cavity of mice.
Four consec%t‘%e 6 hr exposure to MIC at 3-ppm induced lesions of the nasal cavity and lung lesions.
After 6 dax{\\mhalation of 30 minutes of MIC at 0.212 ppm, rats had decreased body weight gain
After a i‘;@ day inhalation (6 hr/day), rats presented microscopic lesions in the respiratory tract.

QO
The @@Nest relevant NOAEL = 0.6 ppm (0.335 mg/kg bw/d) for MIC could be considered for deriving a chronic
ref@%nce exposure level based on the decreased weight gain and lung pathology immediately after cessation of

@osure.
R
/QQ Table B.6.8.1.1-4: summary of experimental results reported in the open literature for MIC.
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Single dose inhalation toxicity, 3, or 10 ppm, rat Fibrosis of lung at 10 ppm NOAEL= 3 ppm RS

Single dose inhalation toxicity, 3, 10 or 30 ppm, mice | NOAEL <3 ppm G‘DJ

4 day inhalation, 1 or 3 ppm, rat and mice NOAEL =1 ppm A@V

6 days inhalation, 0.212, 0.265, and 0.349 ppm, rats NOAEL <0.212 ppm :\\'

2x4 days inhalation exposure, 0.15, 0.6 or 3.1 ppm, rats | NOAEL = 0.6 ppm MIC (0.335 mg/kg b\xb\

(&)
X
ol
Hydrogen sulfide 0§
~Q®

According to the California Environmental Protection Agency, 2004, Metam sodium3risk characterization
document: &<

H,S is formed as part of the same monomolecular cleavage reaction that produces 1\@1" C from metam sodium
under dilute aqueous conditions. H,S would presumably be produced upon application of metam sodium in an
agricultural setting as an adjunct to MITC evolution. Sulfur dioxide and sulfu@ acid may be formed when
atmospheric H,S is oxidized. \{3’

X2
H,S disrupts intracellular electron transport by inhibiting cytochrome oxida@)\
Metabolic acidosis results when the shift from aerobic to anaerobic metab&tism occurs, provoking a build-up of
lactate. H,S is also a mucus membrane and respiratory irritant. Death yeghlts from respiratory arrest and hypoxia
(Ellenhorn, 1997). \;5\.

O

Acute toxicity: H,S levels between 2.5 and 5 ppm were associated with coughing and throat irritation after 15
minutes (Bhambani and Singh, 1985; cited in OEHHA, 1999). gosure to 7 ppm H,S during moderate physical
exercise led to impaired oxygen and lactate uptake in the blogd (Bhambani and Singh, 1991). Olfactory fatigue
occurs at 50-100 ppm, with respiratory tract and eye irritatién developing at 150-300 ppm (though some ocular
effects may be present at 10 ppm), severe systemic toxieity at 500 ppm and cardiovascular arrest and death at
700 ppm and above (Ellenhorn, 1997). Symptoms com \'nly reported after accidental human exposures include
dyspnea, sore throat, coughing, chest pain and signs ulmonary obstruction. Less common symptoms include
pulmonary edema, cyanosis and pneumonia. Seve e?neurological and cardiovascular effects can be present in
those recovering from high-level exposures. Mortdlity resulting from severe acute exposure situations reportedly
ranges between 2.8% and 6 % (Arnold et al., 1 .
The mean 4-hour LC50 in rats was determé?led to be 440 ppm (Tansy et al, 1981). The 1-hour lethal
concentration in mice was 673 ppm (RTECS; 1994). Respiratory arrest and death occurred in dogs at 1000 ppm
(Haggard and Henderson, 1922). A NOA\? of 10 ppm, based on depression of lung mitochondrial cytochrome
c oxidase at 50 ppm was established in a§s udy with Fischer 344 rats (Khan et al., 1990).
Sub chronic and chronic toxicity; effé¢ts on rats and mice of H,S exposure 6 hours/day, 5 days/week, for 90
days at 0, 10.1, 30.5 or 80 ppm (ciy%@ in OEHHA, 2000). Weight decrements were observed at the high dose in
both sexes. The only other effect Was inflammation of the nasal mucosa of the anterior segment of the nose in
mice, also at the high dose. Th\Qﬁ\IOAEL was set at 30.5 ppm based on the latter effect. Hulbert et al. (1989;
cited in Alexeeff et al., 1992)aoted moderate to severe dose-related proliferation of ciliated and basal cells and
decreased non-ciliated Clargycell numbers in Fischer 344 rats following exposure to 10 and 100 ppm H,S for 8
hours/day, 5 days/week, jzﬁveeks. Other pulmonary effects, including lymphocytic infiltrates, pulmonary edema
and tracheitis, were alsQ observed. Mild acute suppurative tracheitis, laryngitis and mild chronic nephritis were
noted in guinea pigs )%fosed to 220 ppm H,S for 7 days (Renne ef al., 1980; cited in Alexeeff et al., 1992).
H,S appeared weg\k% mutagenic in one Salmonella study. No long-term carcinogenicity studies have been
conducted. Two réproduction studies in rats did not indicate adverse effects, though there was a dose-dependent
increase in deli}.§r'y time (cited in Alexeeff et al., 1992).

Q

Measureme@cf's’ of H,S after applications of metam sodium showed levels reaching 76 ppb at 1-4 hours post
applicati@becoming not detectable at 5-7 hours and rising again to 8 ppb at 21-24 hours.

X
Concl#éion:
S
lowest NOAEL was reported in the rat study, after 8 hours/day, 5 days/week, 5 weeks exposure where a
. AEL = 10 ppm was reported based on effects on Clara cells. NOAEL = 10 ppm = 15.2 mg/m’= 3.64 mg/kg
£Sbwid
&
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&
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Carbon disulfide (CS,) (0{0

0

According to the California Environmental Protection Agency, 2004, Metam sodium risk characteéﬁltion
document: <
Human exposure to carbon disulfide (CS,) may follow metam applications as CS,; is a degradationcﬁroduct of
metam sodium, particularly under acidic conditions (pH<5).
CS, is readily absorbed in humans after inhalation exposure. Human and animal studies also indi&‘gfe absorption
of the vapor through skin, and animal studies indicate absorption through the gastrointestinal tra\&
Acute toxicity. Acute human exposure to CS, by inhalation leads to local irritation, p %gitis and CNS
toxicity. Such exposure becomes life threatening after 30 minutes at 3210-3850 ppm and fatal after 30 minutes

. ¥
at 4815 ppm. Oral exposure to 15 ml is also fatal. Dermal and ocular exposure causes seveee burns.
Chronic exposures in humans can result in polyneuritis, encephalopathy, tremors, vertigo, psychosis, myopathy
and reductions in nerve fiber conduction velocity. The latter sign was evident after @osure to 1 — 7.6 ppm for

an average of ~12 years. o

i
Oral LD50 values: rat, 3188 mg/kg; mouse, 2780 mg/kg; rabbit, 2550 mg/kgé’zguinea pig, 2125 mg/kg. LC50
(2-hr) values: rat, 25 g/m®; mouse, 10 g/m’. -9

Subchronic and chronic exposures in animals affect the nervous syste Q)oa’rdiovascular system and kidneys.
There is no definitive evidence for CS,-mediated carcinogenicity in humz% or animals, though some possibility
remains from epidemiologic studies of exposed populations. Genotoxip@ data were not reported.

Increased fetal resorption was reported in rabbits at 25 mg/kg/dqﬁ\' (oral) during gestation. Developmental
toxicity study: pregnant rats were exposed to 0, 100, 200, 400 or 80 ppm CS, for 6 hours/day on gestation days
6-20. Significant reductions in fetal body weight were observed .a\,t\\txhe LOAEL dose of 400 ppm, establishing the
NOAEL at 200 ppm.

Degenerative nervous system changes are also evident in ani;\@@l studies.

(%]
Adverse impacts on the nervous system follow inhalation\&posure in both humans and animals. Acute effects in
humans include dizziness, fatigue, headache, mood(\Qhange, lethargy, blurred vision, agitation, delirium,

hallucinations, convulsions and coma. Symptomologg@s evident at as low as 320-390 ppm for several hours.

Measurements of CS, after applications of metanzodium showed levels at or below the detection level of 4 ppb

(Wofford et al, 1994). {\b
v
Methylamine (DO?
S
Like CS,, methylamine is produced up&h cleavage of metam sodium under acidic conditions.
(Y
x5

INERIS reported a summary of toxitity data for methylamine (2003):

CLsorat = 4400 ppm (5 588 mg/nx).

CLso mice = 1860 ppm (2400 mg/m’).

Male rats (10/1ot) were expk@ via nose and mouth, 6 hr /day, 5 day/week for 2 weeks at 75, 250, 750 ppm (95,
317, 952 mg/m’). At 75 ppm, slight nasal irritation was reported. At 250 ppm, all animals had nasal sinus
erosion and ulceration. &t 750 ppm, RBCs, neutrophiles and monocytes, Hb, Ht, ALT, AST, urea and
cholesterol were incregsed. GIT was dilated; spleen and thymus were atrophied, liver necrosis, lung congestion,
and nasal mucosa coxgestion. Nasal sinus necrosis was severe with atrophy and septum perforation.

The oral LD50 in tats is 100 — 200 mg/kg.

It was demon Oted positive in the L5178Y mutagenicity assay, but at several hundred-fold higher
concentrations<than MIC. Gavage exposure to 122 mg/kg methylamine for 5 days in mice produced a
statistically significant 27% drop in white blood cell counts.

A role for¢methylamine in reproductive/developmental toxicity was investigated.In a mouse study, pregnant
dams exposed to varying doses (intraperitoneal) of methylamine (as well as the di- and trimethyl
compqghds). Reproductive toxicity was not observed.

Accﬁrding to the California Environmental Protection Agency, 2004 Metam sodium risk characterization
ument :

“IThis compound is known for its irritant properties to eyes, nose and throat upon brief exposures to 20 — 100
.’\ ppm. Severe methylamine exposure may lead to pulmonary edema. A NOAEL could be set at 75 ppm.

;.
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Carbonyl sulfide: Q>
¢
Carbonyl sulfide (COS) is produced upon cleavage of MITC in the gut. <
Acute Toxicity data: §

Inhalation-RAT:LC50 1070 ppm/4h Q)b
Intraperitoneal-RAT:LD50 23 mg/ kg (\'\
Inhalation —Rabbit: LC50: 2550 mg /m’ 0&;0

Q
- Inhalational Exposure to Carbonyl Sulfide Produces Altered Brainggn Auditory and
Somatosensory-Evoked Potentials in Fischer 344N Rats ( Herr et al, 2007)\(\

9
In this paper, a summary of toxicity of COS is reported: {Qo
Q
- Acute (4 h) inhalation of 804—1189 ppm COS by Sprague-Dawley rats prod%boed neurological signs such as
hypoactivity, tremors, and convulsions at 1062 ppm or greater. S

- Nose-only exposure of Fischer 344 rats for up to 4 h to 250-1400 ppm Q§§ Animals surviving > 500 ppm
COS were reported to have a motor impairment, and histopathology shoqgﬂ swelling of myelin sheaths in the
cerebellum, corpus callosum, and pyramidal tracts. o

- Exposure of Fischer 344 rats to up to 500 ppm COS for 2 weeks p.r\&luced brain lesions in the frontoparietal
cortex, putamen, thalamus, red nucleus, and auditory structuress@osterior colliculus and anterior olivary
nucleus). -9

- A 12-week inhalation study in rabbits exposed to 50 ppm COS-did not result in clear adverse effects.

- F344 rats were exposed to 75-600 ppm COS 6 h per day, 5 Q?ys per week for up to 12 weeks. In rats exposed
to 500 or 600 ppm for up to 4 days, malacia and microglisis were detected in numerous neuroanatomical
regions of the brain by conventional optical microscopy magnetic resonance microscopy (MRM). After a 2-
week exposure to 400 ppm, Slight gait abnormality wasidetected in 50% of the rats and hypotonia was present
in all rats exposed to COS. Decreases in motor activity, and forelimb and hindlimb grip strength were also
detected. In rats exposed to 400 ppm for 12 weeks; predominant lesions were in the parietal cortex area 1
(necrosis) and posterior colliculus (neuronal log§y microgliosis, hemorrhage), and occasional necrosis was
present in the putamen, thalamus, and anterigf’-’olivary nucleus. Carbonyl sulfide specifically targeted the
auditory after exposure for 2 weeks to 400 pp@ir COS. A concentration-related decrease in cytochrome oxidase
activity was detected in the posterior colljculus and parietal cortex of exposed rats as early as 3 weeks.
Cytochrome oxidase activity was signiﬁq@ly decreased at COS concentrations that did not cause detectable
lesions, suggesting that disruption of thq\}fnitochondrial respiratory chain may precede these brain lesions. Our
studies demonstrate that this environmefital air contaminant has the potential to cause a wide spectrum of brain
lesions that are dependent on the de(%@ee and duration of exposure. NOAEL < 75 ppm.

- Fisher 334N rats were exposeddo 0, 200, 300, or 400 ppm COS for 6 h/day, 5 days/week for 12 weeks, or to 0,
300, or 400 ppm COS for 2 weeks using whole-body inhalation chambers. After treatment, the animals were
studied using neurophysiolegical tests to examine: peripheral nerve function, somatosensory-evoked potentials
(SEPs) (tail/hindlimb and-ficial cortical regions), brainstem auditory-evoked responses (BAERs), and visual
flash—evoked potenti%week study). Additionally, the animals exposed for 2 weeks were examined using a
functional observatio attery (FOB) and response modification audiometry (RMA).

Peripheral nerve fungtion was not altered for any exposure scenario. Likewise, amplitudes of SEPs recorded
from the cerebell@m were not altered by treatment with COS. In contrast, amplitudes and latencies of SEPs
recorded from cgstical areas were altered after 12-week exposure to 400 ppm COS. The SEP waveforms were
changed large& after forelimb stimulation than tail stimulation in the 2-week study. The most consistent
findings wer® decreased amplitudes of BAER peaks associated with brainstem regions after exposure to 400
ppm COS.{Additional BAER peaks were affected after 12 weeks, compared to 2 weeks of treatment, indicating
that add‘ﬁf}onal regions of the brainstem were damaged with longer exposures. The changes in BAERs were
obser\@ in the absence of altered auditory responsiveness in FOB or RMA. This series of experiments
demd@nstrates that COS produces changes in brainstem auditory and cortical somatosensory neurophysiological
rg@bnses that correlate with histopathological damage at 400 ppm.

&'\Q\C&OAELZ 300 ppm (=780mg/m’) = 187mg/kg bw/d.
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Table B.6.8.1.1-5: Conversion of ppm into mg/m’ the different metabolites of metam and estimated NOAE®bs
reported for different metabolites of metam sodium. Q;o

Compound Ppm and mg/m’ NOAEL @V

Methylisocyanate 1 ppm = 2.55 mg/m’ 1.53mg/m° %>

MITC 1 ppm =3.26 mg/m’ 5mg/m’ O

Methylamine 1 ppm= 1.27mg/m’ 95 mg/m’ >

H,S 1 ppm = 1.52 mg/ m’ 15.2 mg[gi}\T

COS 1 ppm = 2.6 mg/m’ 780 mgfin®

CS, 1 ppm=3.3 mg/ m’ 10 g/mALC50)

5
B.6.8.1.2 toxicity studies on impurities (Annex II A 5.8.1) \é}
$
See confidential part of the DAR (Vol 4, Annex C). . §
S
&(E'
&
B. 6.8.2 Supplementary studies (Annex ITA 5.8.2) Q)O\)
&
Published information: Qo
P

- Sodium Methyl dithiocarbamate Inhibits MAP Kinase @aivation through Toll-like Receptor 4,

Alters Cytokine Production by Mouse Peritoneal Mac¥6phages, and Suppresses Innate Immunity

(Pruett et al, 2005) b\’\\
Findings: the authors of the study stated that initial experimgi’lzis demonstrated that metam administered by oral
gavage substantially decreased IL-12 production and incnggéed IL-10 production induced by lipopolysaccharide
in mice. SMD decreased the activation of MAP kinases AP-1 but not NF-£B in peritoneal macrophages. The
expression of mRNA for IL-ler, IL-18, IL-18, IFNST, IL-12 p35, IL-12 p40, and macrophage migration
inhibitory factor (MIF) was inhibited by SMD, whergas mRNA for IL-10 was increased. SMD increased the IL-
10 concentration in the peritoneal cavity and seruq@and decreased the concentration of IL-12 p40 in the serum,
peritoneal cavity, and intracellularly in periton feells (which are >80% macrophages). Similar effects on LPS-
induced cytokine production were observeﬁowing dermal administration of SMD. The major breakdown
product of SMD, methylisothiocyanate (MITE), caused similar effects on cytokine production at dosages as low
as 17 mg/kg, a dosage relevant to human exposure levels associated with agricultural use of SMD. Treatment of
mice with SMD decreased survival foll&%ng challenge with non-pathogenic Escherichia coli within 24-48 h,
demonstrating suppression of innate ingnunity.

xS
Conclusion of the RMS: b(b
All experimental results are gés‘ressed in figures and it is therefore impossible to have a correct view of
experimental results. $
Metam sodium and its mai%ﬁetabolite MITC could induce some immunological manifestations.
AN

%)

Material and methods:

Five Female C57 black/6 (§§H mice were used and were treated with bacterial lipopolysaccharide from E.Coli by IV injection at 60
png/mouse. Metam and M were from Sigma Chemical. MITC was dissolved in tissue culture grade water and stored frozen until use.
Metam was freshly prepfled for each assay. Mice were treated by a single dose by gavage with metam (50, 100, 200, 300 mg/kg bw) or
MITC (17, 45 mg/kg) which was given just before LPS.

&
B.6.8.3 Summ’glzy of toxicity studies on metabolites and supplementary studies (Annex ITA 5.8)
)
In soil, eg\&§verage of 92% of metam sodium decomposes to MITC within a few hours and depending on soil
moisilggand soil decomposition, substantial amounts of MITC may remain in the soil for 12 days or more, in

spite ab'the volatility of this compound. Photolysis of metam sodium in water and photolysis of MITC in air
havebeen reported. Products in water include MITC and 1, 3-dimethylthiourea. Product in air includes methyl
isé‘yanate (MIC) methyl isocyanide, sulfur dioxide, hydrogen sulfide, carbonyl sulfide, N-methylformamide
d methylamine. Methylisocyanate is more toxic than MITC and it as well as some of these other compounds
~ay contribute to some of the toxic effects of metam sodium.
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Thus, while metam sodium is itself non-volatile, its application results in significant production and emission‘f
air contaminants. The half-life of MITC in air was reported as 29 to 39 hours in natural sunlight. Q(éo
Therefore, following agricultural metam-sodium applications, inhalation exposure is essentially I‘Eﬂgljted to
MITC, but might also include other degradation products such as CS,, H,S and MIC. There is uncer@ty about
how these breakdown products interact to produce the overall potential toxicity deriving from the uge of metam-
sodium, but MITC, MIC and H,S have all been associated with ocular and respiratory irritation. ile there are
no data to address mixed exposure effects, additive or synergistic effects of MITC, MIC and in respiratory
and ocular tissues are plausible. @Q’

~Q
A quite complete dossier related to MITC is included in the DAR. For MIC, the co \any did not provide
studies. Therefore, RMS used data reported in the open literature. ECB (Ispra) yreported a rationale for
classification of methylisocyanate as T; R24/R25 for dermal and oral toxicity, TSy R26 for inhalation and
respiratory tract irritation (R37). MIC is a skin irritant (Xi, R38) and an eye irritag; 41). MIC is highly toxic
for humans and an accidental release in Bhopal (India) caused thousands of de by acute respiratory failure.
Respiratory toxicity was also seen in animal studies. MIC was classified by @B as T"; R26, T; R24/25, Xn;
R42/43, Xi; R37/38/41. H,S is a respiratory tract irritant and symptoms monly reported after accidental
human exposure include dyspnea, sore throat, coughing, chest pain and si f pulmonary obstruction.
Acute human exposure to CS, by inhalation leads to local irritation, phar g’tis and CNS toxicity.
Methylamine is known for its irritating properties to eyes; nose andcthroat upon brief exposure, and severe
exposure may lead to pulmonary edema. >

@
COS toxicity was investigated in laboratory animals and CNS lesip§ were reported.
N

The company addressed the possible presence of MITC, MICbé\SZ and methylamine under field conditions at
toxicologically meaningful concentrations after metam sodit@ applications. As reported under point B.6.15.2
in the study of Links, 2006, levels of CS,, methylamine, ar@mIC at day 0-4, after application of metam sodium
at realistic application conditions, were <0.4 mg/m’, 0.0ﬁ mg/m’, and <0.004 mg/m’, respectively. From this
study, it was concluded that the potential exposure of operator to MIC and the stationary measurements to
MIC inside the tractor were both below the limit of\ﬁetection. MIC, CS; and methylamine were not detected
around the treated field. At detection limit, the up@}r bound estimate for results of MIC for all field samples
would be 4-pg/m’. For CS, this would be 400§tg/m3 and for methylamine, this would be 27-ug/m’. Air
concentrations of MITC ranged from the limitof detection (0.042pug/m’) to a maximum concentration of 36-
pg/m’ with a GM of 0.9 pg/m’ (n=96). The 95" percentile was 13.2 pg/m’. MITC concentrations in the tractor
cabin were at the level of 0.070-0.076 mg/r@%’ during application reaching 0.107 mg/m’ outside the tractor.
These results show that under realistig‘:b application conditions of metam sodium, while MIC, CS, and
methylamine were below the limit of dgct’ection, MITC was identified at significant levels, confirming the need
to assess operator exposure to M but not to MIC or other metabolites. The toxicity of MITC was
investigated by the company and % 1 dossier is included and reported in parallel to metam sodium.

B.6.9 Medical data (Annex II@%&)
@
S
B.6.9.1 Report on medic;ﬁﬁlrveillance on manufacturing plant personnel (Annex IIA 5.9.1)
No medicinal surveillanc

) ata for manufacturing plant personnel was found for metam sodium.
B.6.9.2 Report on cl&nql/cal cases and poisoning incidents (Annex IIA 5.9.2)
@

Sodium methyld.'kté\ocarbamate (SDM) is the third most abundantly used conventional pesticide in the U.S.
In 1991, a train(ﬁ’erailment near Dunsmuir, CA, caused a spill of 19,000 gallons (= 71 922 L) of a 32% solution
of metam. Qy€r 700 persons in the area sought medical attention for symptoms ranging from nausea and
dizziness §°1rritation of the eyes and upper respiratory tract. A number of persons reported exacerbation or
inductiondet asthma following exposure. Major exposure events have also occurred after routine agricultural use
of SMD;\\‘leading to the evacuation of schools and of a large portion of the town of Earlimart, CA.
In addition, >90,000 people in California are exposed each year to doses of the major breakdown product of
Sl\@, methylisothiocyanate (MITC), in excess of safe dose levels. Considering that only about 20% of total
@D use in the U.S. occurs in California’ the actual number of exposures is almost certainly larger. The
-Reference doses for SMD and MITC are based on rodent studies and application of uncertainty factors, and they
/QQ seem to be quite accurate with regard to actual measured effects in human subjects. This is of interest because
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the dosages used in the present study encompass the dosages used in rodent studies to determine the hunten

2)
reference dose (Pruett et al, 2005). *Q(D

Q

A series of illnesses occurred in Earlimart, CA on November 13, 1999 following a metam-sodium &prinkler
application to a potato field on the southern edge of the town. <

Case information was obtained from direct interviews, from illness complaints filed with state or county
agencies, or from illness reports filed by community physicians for 173 subjects. Air concentrations of the by-
product methyl isothiocyanate (MITC) during the episode were estimated based upon the Iffdustrial Source
Complex Short-Term (ISC3) air dispersion model, estimates from prior metam-sodium mon‘g ing studies, and
data from weather stations in two adjoining communities. ~Q
Weather station data indicated that the November 13™ incident corresponded with a t \erature inversion at
approximately 5:00 p.m. and a shift in the direction of prevailing wind from northwest te southeast. On the edge
of Earlimart, 1-hr time weighted average (TWA) MITC concentration estimates rangéd from 0.5 to 1 ppm. Of
the 173 subjects, 170 had MITC-compatible symptoms, including eye or upper IS iratory irritation (77.6%),
non-specific systemic symptoms (64.7%), and lower respiratory symptoms (20.0%). 78.2% were exposed within
0.5 miles of the northern edge of the treated field where average 1 hr MITC\{Bncentrations exceeded the 800
ppb ocular irritation threshold. (O’Malley et al., 2004). 0\?
Q
Bowler et al. (1994) studied the psychological and psychophysiological séquel in a community 3-4 months after
a railroad spill of 19,000 gallons of the pesticide metam sodium in the Upper Sacramento River in northern
California. No monitoring was done until several days after the spil .rﬁle symptoms of 705 people that reported
health problems at medical centers during the first month post-spill jrcluded headache (64%), nausea (46%), eye
irritation/blurring (40%), dizziness (30%), shortness of breaj[Q\\(27%) and diarrhea (25%). Complaints of
depression, disorientation, drowsiness, dry mouth, earache, @}igue, fever, hot flashes, irritability, memory
reduction, nosebleed, numbness, pain in the arms or legs, ti@ﬁitus (ringing in the ear) and sweating were also
reported at medical centers. Physiological measures were,blood pressure, pulse and cortisol level. Sixty-one
percent of the spill residents showed clinical abnormali@;&. The spill residents had significantly more worried
and lower perceived social support than their matched-controls. Significantly higher blood pressure and less
fluctuation of salivary cortisol levels were also foun@ More neurological, memory and concentration, anxiety,
depression, sleep disorders, headaches, visual, olfa@gry, dermatological, gastro-intestinal and cardiac symptoms
were reported than the controls. Comparing thosé_.‘,?vho smelled the substance with those who did not, increased
impact of the event, greater levels of intrusion avoidance, more affective disturbance and increased diastolic
blood pressure was found. In a subgroup of mitched pairs (age, education, gender, race and number of children),
greater levels of depression, anxiety, and atic symptoms in the spill residents, greater environmental worry
and lower perceived social support Wereo nd.
o
B.6.9.3 Observations on exposure &i?he general population and epidemiological studies (Annex IIA 5.9.3)
o
- Illnesses related to sha&? application of metam-sodium, Arvin, California, July 2002 (O'Malley
M et al, 2005): O

Ny
o>

The purpose of the study \Qs the evaluation of the health effects of methyl isothiocyanate (MITC) and other
byproducts resulting fronthe soil-incorporated (shank) application of 25,000 pounds of metam-sodium on July
8, 2002, near the com gl—flity of Arvin, California. Residents in a four-block area were interviewed regarding eye
and upper respiratory " irritation, non-specific systemic symptoms, and lower respiratory complaints. The
distribution of case\&x/as compared to results of Industrial Source Complex (ISC3) air dispersion modelling for
the metam-sodiu@ by-product, methyl isothiocyanate (MITC). The 1-hour 200 ppb no-observed-effect- level
(NOEL) and 8® ppb lowest-observed-effect level (LOEL) from a previous human eye irritation study were
used to interp;%t the results of the air modelling estimates. Peak concentrations were compared to the 4-minute
NOEL of 6\@ ppb and the LOEL of 1.9 ppm.
Two-hunidéed-fifty-two cases of irritant, non-specific systemic and respiratory symptoms were associated with
the me@fn-sodium application. These included 178 community residents or visitors and 74 employees of a
carrQLs acking operation located in the affected neighbourhood of Arvin. The most severe reported illness
oc@}red in a community visitor with a history of pre-existing pulmonary disease, who was hospitalized for a
Vg&k with respiratory distress. ISC3 Modelling indicated 1-hour MITC concentrations in the affected
{\\Coommunity ranged from 0.8-1.0 ppm, in the range of the LOEL, with peak concentrations between 2.4 and 3.2
AS ppm.
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Estimated MITC concentrations during the episode exceeded both the 4-minute NOEL and l-hourNOEL@?
approximately four fold. The high concentrations of MITC present in the affected neighbourhood ma ﬁ'ﬁ’ve
been partially attributable to failure to immediately complete a required post-application water-treatme Y%n 15
of the 100 treated acres. However, because of the limited area involved, the violation was unlikelySo have
accounted for the entire incident. Similar episodes may occur when metam-sodium fumigants are us§‘ adjacent

to other rural communities. o
9
- Irritant dermatitis among workers cleaning up a pesticide spill: California 1991(K®o et al.,
1995) : >
0

An outbreak of dermatitis occurred among county jail inmates who removed dead ﬁs@om the Sacramento
River in California after a spill of metam sodium. The spilled chemical decomposest;to methylisothiocyanate
(MITC), a known skin irritant. A retrospective cohort study was conducted among inmates and their crew
leaders. Among 42 jail group members, 27 had dermatitis involving the feet.and ankles; dermatitis was
associated with lower extremity water contact (RR = 3.4, 95% CI 1.0-11.8); the atfack rate increased with length
of time spent in the water. For comparison, other state and federal employe%‘zbvho worked in the river at the
same time were also interviewed. None reported dermatitis. Over three—qualgs (24/31) of these other clean-up
workers whose feet became wet changed to dry clothing immediate one of the jail group changed
immediately. The river concentration of MITC measured 20-40 ppb at the time of exposure. We speculate that
prolonged wetness, occlusive boots, friction, and heat contribufcq@ to chemical irritation at this low
concentration; the experience of the other clean-up workers sug@\\sts that this outbreak could have been
O

revented.
p Q@
- Persistent respiratory health effects after a metam(z;@\dium pesticide spill(Cone et al., 1994)

Q
Report on the occurrence of persistent respiratory disord%§, including irritant-induced asthma, among adults

living and working near an environmental spill of the pégicide, metam sodium, after the derailment of a tank
car. DESIGN: Retrospective clinical case series. SETHNG: California communities situated within one-half
mile of the Sacramento River, from Mt. Shasta C.@ to Shasta Lake. PATIENTS: 197 adults referred to a
university occupational/environmental health c@c or to a private occupational/environmental health
practitioner for evaluation of health problems&_,%otentially related to the spill. MEASUREMENTS AND
RESULTS: History, physical examination, review of medical records, spirometry, and methacholine challenge
testing revealed 20 cases of persistent irritant‘induced asthma and 10 cases of persistent exacerbation of asthma.
CONCLUSIONS: This is the first reporte(@eries of cases of persistent irritant-induced asthma involving both
community residents and occupationallyé%osed individuals

o
B.6.9.4 Clinical signs and symptom,s%f poisoning and details of clinical tests (Annex ITA 5.9.5)
¢

o
Based on data from animal studies with toxic doses, the signs of toxicity are likely to be lachrimation,
blepharospasm, conjunctivitis chemical burns after contact with eyes, primary irritation, dermatitis, eczema,
chemical burns after contagt with skin, nausea, vomiting, burns, gastroenteritis, sleepiness, cardiac and
respiratory disorders, sho 4& renal lesions after ingestion, and primary mucosal and upper respiratory tract
irritation, throat pain, cough hoarseness after inhalation.

B.6.9.5 First aid megﬁ(l{res — Therapeutic regimes (Annex IIA 5.9.5)
o

Ingestion: give la@e quantities of water to drink. Do not induce vomiting and treat symptomatically. No specific

antidotes knowr&

Eye contact: gﬁse immediately with plenty water for at least 15 minutes and seek medical advice.

Skin contagty remove contaminated clothing immediately and wash skin with soap and water. Rinse with more

water or shower and seek medical attention.

Inhalat&n: remove patient from exposure to the product and keep well ventilated with fresh air. Keep at rest and

if neg@ssary, give artificial respiration. Seek medical attention.

Me@i?cal treatment: this compound is considered harmful if swallowed and if inhaled. Metam sodium belongs to

té? group of dithiocarbamates. There is no specific antidote. Supportive care should be given and the medical
-4reatment should be based on the judgment of the physician in response to the reaction of the patient.
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B.6.9.6.1 Expected effects and duration of poisoning as a function of the type, level and duration of -9
exposure or ingestion (Annex ITA 5.9.6) 0(2?
Q
The prognosis for the expected effects of acute exposure through inhalation of metam sodium and MIRE is that
it results in respiratory irritation, eye irritation and signs of gastrointestinal complaints. §
>
B.6.9.6.2 Expected effects and duration of poisoning as a function of varying time periods bg&een
exposure or ingestion and commencement of treatment (Annex IIA 5.9.6) OK_:D
The prognosis for the expected effects of acute exposure through inhalation of metam sodjémfb and MITC is that
it results in respiratory irritation, eye irritation and signs of gastrointestinal complaints. QO
>
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B.6.10 Summary of mammalian toxicology and proposed ADI, AOEL and drinking water limit -9
(Annex IIA 5.10) P
¢
B.6.10.1 Summary of mammalian toxicology: <
&
Absorption, distribution, metabolism and excretion: Q)b
\

Oral absorption of metam and its main metabolite MITC is rapid and important reaching a mqﬁiﬁ\ value of 85%
and 90% of metam or MITC, respectively. Comparing the results from the high and low do (glevels, it is clear
that metabolism of metam sodium may be saturated at high dose levels resulting in a rgﬂhced breakdown of
MITC, which is then excreted unchanged via exhaled air. (\O

Tissue distribution is important and suggests that thyroid could be a target organ. Aggroximately 2.3% of the
dose was still detected at 168 h in tissues. Half-life of elimination from plasma rangedsfrom 60.8 to 74.1 hours.
Metabolism is extensive and rapid, suggesting a decomposition of metam into MITE, CO,, and COS. MITC is
further conjugated to GSH and excreted in urine while CO, and COS are excreéted via expired air. The other
significant pathway for metam is the release of CS,, which could be related t%@he acidic conditions existent in
the stomach of the rat (pH3.8-5) following oral ingestion. -9
From published studies in the open literature, it appears that, although simi etabolites were identified in rats
and mice, non identified part of polar metabolites are more importan?gﬁ mice than in rats suggesting that
metabolism of metam and MITC after ip administration, is quantitativek§and qualitatively different.

The majority of the material given was excreted within 24-48 l{@ter administration with minor portions
excreted up to 168 h after dosing. @0

Acute toxicity studies:

Metam breaks down to MITC, which is the ultimate toxica@l.\ The gaseous decomposition of metam sodium into
MITC under acidic conditions justifies the need for a R3.1;.Q
Acute oral exposure to metam or MITC led to pilo—erecé@m, hunched posture, abnormal gait, lethargy, decreased
respiration rate, ptosis, and pallor of extremities, inc@sed salivation, and clonic convulsions. Metam and MITC
should be classified as harmful or toxic by ingestio@?espectively.
After dermal exposure, hypothermia was repo@d after metam sodium while quite similar signs as those
reported after oral exposure was seen after M{QSC dermal exposure. MITC should be classified as harmful by
skin exposure. o
After whole body inhalation exposure to n@%ﬂam, signs consistent with exposure to an irritant and toxic aerosol
were noted. Histopathology of the lun owed bronchiolar epithelial necrosis with inflammatory exudates.
Classification as harmful by inhalationyand R20 is required according to this study. A nose and head only
inhalation exposure was realized wh@% reddish discharges from nose and eyes were reported and animals had
high stepping gait. According to t &esults of this study, metam should not be classified for inhalation toxicity.
Clinical signs reported after exposure to MITC by inhalation were quite similar to those seen after metam.
MITC requires a classiﬁcation;\'@ toxic by inhalation (whole body inhalation study).
Metam and MITC were corré?ive in the skin irritation test. No irritation effects were seen in the eye irritation
test. Skin sensitization pot&tﬁ’ial was seen for metam sodium and for MITC.

o
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Table B.6.10.1-1: Summary of acute toxicity of Metam sodium éz?’
Type of test Test substance Results References Q
Test species purity O
Acute oral, rat Batch n®? LDsgcombined: Baldrick and H@ling,
510 g/L 896 mg/kg bw 1991a >
harmful Xn, R22 A{\\
Acute dermal, rat Batch n°? LDs¢>2000 mg/kg bw Baldrickéﬁ’d Healing,
510 g/L 1991b @
Acute inhalation, rat whole Batch n°? LCsocombined= 2.54 mg/L | Jac on and Hardy,
body 510 g/L Xn, R20 19
Acute inhalation, rat head and 42.2%, batch LCso > 6.8 mg/L g@\lbke and Klimisch,
nose ZH 130585 <1986
Acute skin irritation, rabbit Batch n°? Corrosive : C, R34 § Ligget and McRae,
510 g/L & | 1991a
Acute eye irritation, rabbit Batch n°? Non irritant . r/_,\'\ Ligget and McRae,
510 g/L S 1991b
Skin sensitization- M&K test Batch n®? Skin sensitiser,Q{'43 Parcell and Danton,
510 g/L L 1991
N
. N
Table B.6.10.1-2: Summary of acute toxicity of Metam potassium O

Table B.6.10.1-3: Summagy

of acute toxicity of MITC

Type of test Test substance .\Results References
Test species purity O
Acute oral, rat batch n° LDJ\gz‘,‘ﬁZ 1000 mg/kg bw Sulaiman, 2004
V814/2207KF, charmful Xn, R22
54.7% wiw (,Q
Acute dermal, rat V814/2207KF, (\&‘LDSO > 2000 mg/kg bw Sulaiman, 2002
54.7% wiw 1<
Acute inhalation, rat head and | batch n°® Of LCspcombined=3.04 mg/L | Venugopola Rao, 2002
nose V814/2207KE" Xn, R20
54.7% wiwes
Acute skin irritation, rabbit Batchd}‘a? Corrosive : C, R34 Ligget and McRae,
Metam sodium 510%/L 1991a
Acute eye irritation, rabbit batchaf’/ Non irritant Prakash, 2002
V8F4/2207KF,
SA7% wiw
Skin sensitization- M&K test |:Batch n° Not sensitiser Merkel, 2002
) O<\ V814/2207KF,
ST 54.2% wiw
>

Type of test O Test substance Results References
Test species ,\Q/ purity
Acute oral, rat > MITC; lotn° LDsgcombined: Kieczka and Kirsch,
& 6205 MK, 98% 147 mg/kg bw. 1986
0‘?’ Toxic T, R25
Acute derm%f;}at Lot n° 6205 LD5y=1290 mg/kg bw Kirsch and Hildebrand,
& MK, 98% Xn, R21 1987
Acute i@lation, rat whole 98% LCso=0.54 mg/L Jackson et al, 1981
body & T, R23
L Xi, R37
A&ﬁe skin irritation, rabbit Lot n° 6205 Corrosive : C, R34 Kirsch and Kieczka,
O MK, 98% 1986
.4 Acute eye irritation study No study is required.
/QQ Skin sensitization- M&K test Batch n°, Skin sensitiser; R43 Kieczka and Kirsch,
I3
S
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Type of test Test substance Results References -9
. . 9
Test species purity O
6205MK; 98% 1986 o
)
$

Summary of short term-toxicity studies: \Q)b

N
Drinking water range finding studies were performed for short periods of exposure in mice (6-&&1%) and in rats
(21 days). The studies were used to set dose levels for the subsequent 90 -day studies. ~Q®

<
Rats and mice received metam sodium in drinking water for a 90-day period. Due to ttg@ instability of metam
sodium in water, the doses of metam sodium actually received were recalculatéd assuming maximum
degradation. In rats, at 18-20 mg/kg bw/d, the olfactory epithelium in the posterior@%sal passage was affected
and Bowman’s glands were prominent and/or vacuolated and disorganized. The NOAEL was set at 0.79 mg/kg
bw/d. In mice, at 36-38 mg/kg bw/d, mucosal hyperplasia and epithelial eosinophilia was apparent in the urinary
bladder. Nasal cavity was not affected. A NOAEL at 0.49 mg/kg bw/d is prop%és:d.
N

In a 65-day inhalation study, at 45 mg/m’ metam sodium (12 mg/kg bw/d)%ats nasal passages presented a mild
degree of mucigenic epithelial hyperplasia as well as lymphocitic rhinitis. Pulmonary histiocytosis and gastric
erosions of the stomach were seen in both sexes at 160 mg/m® (42 @ kg bw/d). The NOAEL was set at 6.5
mg/m’. N

. o_;o
In dogs, metam sodium was given in capsules for 90 days antgc\aused treatment related hepatitis at 5 mg/kg
bw/d onwards, resulting in the early termination of two dogs irtthe top dose group due to adverse clinical signs.
Treatment-related hepatitis was associated with progressive ifiappetence and weight loss. There was a variety of
changes, secondary to hepatotoxicity or indicative O%Qgeneralized toxicity or poor clinical conditions.
Considerable reversal of both macroscopic and microscopic changes in the liver had taken place between
cessation of treatment with metam sodium and terminétion of the study. After 1-year, hepatotoxicity was more
evident in female dogs as suggested by increased AET and some liver histopathological findings. The NOAEL
was set at 0.1 mg/kg bw/d. &)
Rabbits did not show systemic toxicity after de \?exposure for 21 days to metam sodium. Local skin reactions
such as erythema edema and rhagades and epidermis-dermatitis were seen at 62.5 and 125 mg/kg bw/d. NOAEL
for local effects = 31.25 mg/kg bw/d. @‘b

(©)
As severe toxic effects are reported at @{(%es lower than 50 mg/kg bw/d, RMS considers that metam sodium
should be classified R48/22. o
According to the company, based (@She provisions of EU Directive 2001/59/EC (28" ATP) and taking into
account the NOAEL derived in t}@90—day rat study, it is principally justified to classify metam with R48/22.
However, there was no serious dgmage or even overt toxicity/mortality seen in the 90-day and/or one-year dog
studies. The most pronounce%@%‘ect in the 90-day study was hepatitis and a drastic increase in liver enzyme
parameters. &
These effects on liver and {ver enzyme parameters were shown to be completely reversible with full recovery
observable, which was agreed upon in the evaluation of the RMS. In light of the reversibility of effects on liver
and liver enzymes, indhe absence of other severe systemic effects and in view of the occurrence of effects in an
individual animal ofity (see metam one-year study), a classification with R48/22 is not considered to be
appropriate. Eﬂec&s mediated by local contact at the site of first contact will be mitigated by consideration of
suitable protectiye equipment and are not within the scope of the R48. Such effects are rather addressed by R
phrases applicé@le for local effects (i.e. R34/35-R38/37/38).
(2
A 4-weekﬁalation rat study was performed with MITC. At doses of 100 mg/m’, lung weight was increased,
and was\‘éssociated with bronchopneumonia and epithelial proliferation in bronchi and bronchiole. At this dose
level, Q‘f\oliferation in tracheal epithelial cells and inflammatory changes in the nasal cavity and atrophy of the
olfactery epithelium as well as focal metaplasia of squamous epithelial cells in the area of respiratory epithelium
Zgz reported. The company proposed a NOAEL = 20 mg/m’ (5.76 mg/kg bw/d). A NOAEL for systemic
ects is proposed at 5 mg/m’.

N
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In a 90-day dog study by gavage with MITC, at the dose level of 2 mg/kg bw/d body weight decreage
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haematological findings and blood chemistry were observed. *Q(D
Table B.6.10.1-4: Summary of short term-toxicity of Metam. ¢§’
Type of test Test Results Re@ences
Test species substzlmce NOAEL LOAEL Symptoms Q)b
purity (mg/kg (mg/kg (5\’\
bw/day) bw/day) &
90-day drinking | refn° 0.018 mg/ml= | 0.088mg/ml lwater \Q‘Z) Whiles, 1991
water study, Y06930/007 0.8 mg/kg =4.5 mg/kg consumptiongy”
mice at 0.018, and bw/d bw/d hematologqé?l
0.088, 0.35,0.62 | Y06930/008, chan Qs,
mg/ml 525.54 g/L histopathelogical
change‘& bladder
Oral 90-day batch n° 0.018 mg/ml = | 0.089mg/ml | bady weight, Allen, 1991
drinking water Y 06930/007 0.5 mg/kg =3.1 mg/kg f@"gﬁ and water
study in rat at and bw/d bw/d c@?iumptlon nasal
0.018,0.089 and | Y03930/008; <ailstopathologlcal
0.443 mg/ml 525.54 g/LL ASfindings at top dose
Oral 90-day, Batch n®° BAS | 1 mg/kgbw/d | 5 mg/kg ;Z;\'\ Clinical signs of Brammer,
gavage study in 005 00N with bw/d ) foo\ toxicity, hepatitis, | 1992
dogatl,5and 10 | CTL refn® ) Q\ urinary bladder cell
mg/kg bw/d Y06930/008 b\ increased mitosis
at 43.15% S0
Oral 1-year dog | batch n® 0.1 mg/kg ]Q’f’r‘fg/kg Hepatotoxicity Brammer,
study by gavage | BAS/005/00N | bw/d \‘wa/d (blood chemistry | 1993
at 0.05,0.1 or 1 90-2; CTL n® {S) and
mg/kg bw/d Y06930/008; O histopathological
525.54 g/L O\) findings)
(43.148% ;,_,Q
wW/W) O
Inhalation 90- Vapam Metam: 6.5 45 mg/m’ = | Liver and nasal Knapp, 1983
day rat study at technical: lot mg@ff: 1.75 12 mg/kg toxicity
6.5, 45,160 n® EHC 0355- 1@7 g bw/d bw/d
mg/m’ 21; containing Q,
32.7% metam R
"y
sodium. >
Percutaneous 21 | BAS 00508%1 NOAEL local 62.5 mg/kg | Local dermal Leuschner,
day rabbit study | 42.4% ;\\' effects = 31.25 bw/d effects: erythema, 1979
at 31.25, 62.5 or \}‘Z? mg/kg bw/d edema, rhagades;
125 mg/kg bw/d A@ epidermodermatitis
Q NOAEL >125 mg/kg | No systemic
QS) systemic bw/d toxicity.
~ effects
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Table B.6.10.1-5: Summary of short term-toxicity of MITC Q;o
Type of test Test Results Referen@}‘ls
Test species substance NOAEL LOAEL Symptoms &
purity (mg/kg (mg/kg $
bw/day) bw/day) @b
MITC: 4-week Batch n° 5mg/m’ (1.7 20 mg/m’ Nasal cavity Krﬁ(limisch,
inhalation study | 6205MK, ppm) =6.8 ppm | atrophy 1987
in rats at 5, 20, 96.9% QQ
100 mg/m’ S
O
MITC: 90-day Batch n° 0.4 mg/kg 2 mg/kg body weight & Harling et
dog study BX340178 bw/d bw/d decrease, al, 1986
gavage at 0.04, ADI11308, haematolegical
0.4 or 2 mg/kg 95.96% and ﬁnding@nd blood
bw/d batch n° BX cheni§try
340178 RS
AD11328 at (Z)o)
95.96% Q-
formulation . é’\\
LN
CR 20593/1, N
ADI11331 . @0
&
Summary of genotoxicity ‘Z?b
&Q)

Metam-sodium was evaluated for possible mutagenic/ge xic effects in in vitro test systems using bacterial
and mammalian cells and in in vivo test systems using h@mters and mice.
Q

In the bacterial revertant assay, employing the st@%ard plate test as well as the preincubation test method
Metam-sodium was negative in the presence or nce of metabolic activation towards S. typhimurium strains
TA 92, TA 98, TA 100, TA 1535, TA 1537 and.TA 1538.
In the HGPRT assay in CHO cells, slight inci@ases in mutation rates cannot be ruled out completely although
the results are not dose-related. @

)
Metam-sodium revealed a slight clastogenic activity in the presence and absence of metabolic activation in the
first chromosome aberrations test an@he presence of metabolic activation system in the second test, both
performed in human lymphocytesd Increases in structural chromosomal aberrations were observed at
concentrations that had cytotoxi@%ffects on chromosomal morphology which prevented metaphases from
accurate analysis for structural.cg*omosomal aberrations.

N

In the in vitro UDS assay te@(gsess DNA damage in freshly isolated primary rat hepatocytes metam-sodium did
not induce unscheduled DNA synthesis even at concentration being cytotoxic as demonstrated by the net nuclear
grain count and the pergentage of nuclei with more than 6 or 20 grains.

Metam-sodium did got induce micronuclei in bone marrow polychromatic erythrocytes in male and female CD-
1 mice and does n@to possess clastogenic activity in the mouse bone marrow micronucleus test.
In the in vivo chtomosome aberration test performed in Chinese hamsters, Metam-sodium is not clastogenic.

In conclusigy Metam-sodium induced equivocal results in in vitro tests evaluating mammalian gene mutations
and chrom§somal aberrations.
Metam ,ébdium did not induce unscheduled DNA synthesis in primary hepatocytes. In vivo cytogenic

investigations were negative. Overall, it can be concluded that metam sodium is not genotoxic in vivo
(co@med during the Peer Review).
O
¥
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Table B.6.10.1-6: Summary of genotoxicity of Metam Q;o
Type of test Conditions Test substance Results Referencng
Cell/Test species purity $
In vitro tests §
Salmonella Standard plate test: Batch n° Negative En(?nardt,
typhimurium 20 — 5,000 pg/plate ZH130585; 987)
strains TA 92, TA (+ S9/-S9) 42.2% 0&)’0
98, TA 100, TA Preincubation test: o)
1535, TA 1537 and 4 —5,000 pg/plate ,;Q
TA 1538 (+ S9/-S9) o
CHO cells 0.0000464 - Batch n° Equivocal & Engelhardt,
(HGPRT) locus 0.01mg/mL (+/-S9) ZH130585; @o (1987)
42.2% Q
CA in human + S9: Batch n° Positive’ Gelbke and
lymphocytes 10 — 40 pg/mL ZH130585; \,\(b Engelhardt,
-S59:1-20 pg/mL 42.2% 0\? (1987)
o%
CA in human +S9: Batch n° WCR QEquivocal Mackay, (1996)
lymphocytes 5 —40 pg/mL 14989-13-01 ; 9
-S9:2.5-30 pg/mL 32.3% Ny
in vitro UDS primary rat Batchn® -~ Negative Cifone, (1987)
hepatocytes 0.5 — ZH130585; -&
250 nL/mL 422% O
In vivo tests :\‘Z)v
Micronucleus test single oral dose Batch nf’QQVCR Negative Barber and
Bone marrow cells males and females: 14989513-01 ; Mackay (1996)
CDI-mice 500 mg/kg bw bﬁﬁ%
bone marrow S
sampling 24 and 48 h &
after dosing L2
Cytogenetic study single oral dose & Batch n° Negative Gelbke and
in vivo (gavage) Q ZH130585; Engelhardt
Bone marrow cells | males and femalesg0, 42.2% (1987)
of male and female 150, 300 an&
Chinese hamsters 600 mg/k
bone mefrow
samplinﬁ 24 and
438 h after dosing
N

presence and absence of @abolic activation.

MITC was further ne

metabolic activation.

o
MITC was not mutagenic,§? Salmonella thyphimurium strains TA98, TA100, TA1535, and TA1537 in the

%ét'pve in recombination assays in Bacillus subtilis strains H17 and M45 with and without

MITC has no chrom@omal damaging effects in an in vitro test using human lymphocytes.

In the in vivo m
erythrocytes. (5&\'

e micronucleus test, MITC did not increase the number of micronucleated polychromatic

MITC is not %ﬁlotoxic. From open literature, it was reported that MITC was not genotoxic.
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Table B.6.10.1-7: Summary of genotoxicity of MITC Q;o
Type of test Conditions Test substance Results References @V
Cell/Test species purity $
in vitro tests §
Salmonella +S9: Batch n° 6205 Negative Engelh@@lt, and
typhimurium 20 — 5,000 pg/plate MK. 98.1% Gelbl@ 1986
strains TA98, -S9: 0&;0
TA100, TA1535 20— 5,000 pg/plate @
and TA1537 N
Recombination +S9: Id n° 85/231 Negative <9Jagannath, 1989
assays with 1 — 10,000 pg/plate charge 6205 &
Bacillus subtilis - S9: MK; 98.1% ? @0
H17 (rec+) and 1 —10,000 pg/plate Q
M45 (rec-) ,;\\'O
CA in human +S9:0.05,0.1, Batch n® 6205 Negative Engelhardt and
lymphocytes 0.5 ug/mL MK. 98.1% S Gelbke, 1987
-89:0.1, 0.5, Q®
1.0 pug/mL ~
in vivo tests L0
Micronucleus test single oral dose Batch n° O\(b Negative Allen et al (1985)
Bone marrow cells | males and females: 340178 B19 and-$
CD1 Swiss mice 110 mg/kg bw batch n° 3401 73>
bone marrow B23 at 95.86@
sampling 24, 48 and Q
72 h after dosing L
&
Summary of long-term studies: b(\
N

Metam sodium was administered to rats in drinlqﬁ?\g water for 2 years. At 0.19 mg/ml, rats showed signs of
systemic toxicity indicated by reduced bodywejght gain, specific lesion within the nasal passages, and changes
in some hematology and spleen (hemosiderin depots) parameters and a slight increase in the severity but not of
incidence of degenerative myopathy of thegyoluntary muscle. There were a few changes associated with the
0.056 mg/ml dose level, which were ¢ stent with, but less marked than effects at the high dose. The
incidence of hemangiosarcoma in male the mesenteric lymph nodes was slightly higher than the control at
the intermediate dose of 0.056 mg/mlbut this effect was not observed at top dose. In view of the overall results
obtained in this carcinogenicity st%it can be concluded that metam sodium is not carcinogenic in rats.
A NOAEL was established at 0.019'mg/ml.

5
Mice received in their drinkin@t\water metam sodium at 0.019, 0.074 or 0.23 mg/mL for 24 months.
Both male and female migg had urinary bladder lesions and pathological significant changes were mainly
present at 0.23 mg/mL. .074 and 0.23 mg/mL, there was an increased incidence of angiosarcoma in males
and females. Metam sodium is carcinogenic in mice and the symbol Xn and risk phrase R40 is proposed
(limited evidence of Qzarcinogenic effect). A NOAELsystemic toxicity and carcinogenicity= 0.019 mg/mL is
proposed taking inté*\ account the increased incidence of urinary bladder epithelial hyperplasia, hepatocytic
necrosis and increéed incidence of angiosarcoma at 0.074 mg/mL.
The increased }g‘cidence of bladder neoplasia reported at top dose is associated with the treatment of metam
sodium. The reason for this increase could be related to the induction of chronic hyperplasia in this organ. The
extremely 1gW incidence of neoplasia, however, indicates that the transition from hyperplasia to neoplasia is a

rather ra f@vent.
S

Rats @%ived MITC via drinking water at 2, 10 or 50 ppm over 104 weeks. Reduced body weight of male rats,

was-miore important at top dose at the end of the study period, white blood cell parameters, histopathological

ﬁ@‘lngs such as bone marrow hyperplasia, increased kidney microcalculi, liver effects, and spleen hyperplasia/

ihcreased haematopoiesis were reported at 50 ppm (1.6 mg/kg bw/d) and could be related to MITC exposure.

{\ ITC is not carcinogenic under these experimental conditions. A NOAEL=10 ppm (0.44 mg/kg bw/d) is
.~ proposed.

;.
N
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Mice received MITC in drinking water at 5, 20, 80 and 200 ppm. A NOAEL can be set at 20 ppm (3.3 mg/kg
bw/d) taking into account the different slight effects seen at 80 ppm (12 mg/kg bw/d)such as the increased
incidence of clinical signs, slight decreased body weight and body weight gain, slight effects in blo® and
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altered organ weights. MITC is not carcinogenic in mice. <
Q
Table B.6.10.1-8: Summary of long-term toxicity and carcinogenicity of Metam Abo
&L}
Type of test Test substance Results eferences
Test species purity ;
NOAEL LOAEL Symptoms ~Q®
(mg/kg (mg/kg S
bw/day) bw/day) \(\
Rat, 104 week | batch n® 0.019 mg/ml = | 0.056 mg/ml= | nasal passages Allen, 1991
drinking water | BAS/005/00N 1.5 mg/kg 4.3 mg/kg toxicity~] body Rattray,
study at 0.019, | 90-2; 525.54 g/L | bw/d bw/d weiglt; changes | 1994
0.056 and 0.19 | =43.148% w/w in e
mg/ml I@hatological
rameters
Mice study at Batch n° 0.019 mg/ml 0.074 mg/ml Urinary bladder | Horner,
0.019, 0.074 or | BAS/005/00N (1.9 mg/kg (7.2 mg/kg . § hyperplasia, 1994
0.23 mg/ml in 90%*2; 525.54 bw/d) bw/d) \rzy tincidence of Pistel, 1994
drinking water | g/L (43.148%) (oo angiosarcoma,
for 24 months Q\ and at top dose:
b urinary bladder
q)(b neoplasm
o Xn, R40
N
Table B.6.10.1-9: Summary of long-term toxicity and cQ?cinogenicity of MITC
O
Type of test Test substance § Results References
Test species purity NOAEL LOAEL Symptoms
(n@kg (mg/kg
b\%ay) bw/day)
104 weeks rat batch n® 28 166: m (0.44 50 ppm (1.6 | body weight, Brown, 1984
study at 2, 10 95.58%; @E/kg bw/d) mg/kg bw/d) altered WBC Brown, 1988
or 50 ppm in batch n® 29 482: 4? parameters, Iwan, Kaiser,
drinking water 95.41%; Yy bone marrow and Hollihn,
batch n°® 29 4@ hyperplasia, 1988
95.36% and< tkidney
batch n° @ 82: microcalculi,
96.06% > liver effects,
Y and spleen
OQ) hyperplasia/
& increased
N haematopoiesis
Mice, drinking é}lot n° MS 20 ppm (3.3 80 ppm (12 tclinical signs, Satoh et al,
water study at & 25206; 93.14% mg/kg bw/d) mg/kg bw/d) Ibody weight, 1980
5,20, 80 andQ(D body weight Shigeshi
200ppm @ gain, slight Toyoshima,
(\o& effects in blood | 1982
X and altered Kashima and
§ organ weights Sato, 1985
$ Hiraide, 1988
(@)
@bo
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Summary of reproduction toxicity studies: *Q(b
Q

In rats, metam sodium was tested in a multigenerational drinking water study corresponding to 1.4-21k% mg/kg

bw/d.
At top dose, body weight was decreased on occasion in males and in females during the different Oases of the
study. Food consumption was reduced. In females, minimal to marked Bowman’s gland duct h}@grophy with
loss of alveolar cells was detected in the olfactory mucosa lining the nasal septum and turbiffate bones at all
levels of the nasal cavity. The changes in the Bowman‘s gland were accompanied@ degeneration/
disorganization/atrophy of the olfactory epithelium. The nasal lesion was a direct consequéice of the increased
dose taken by females during lactation. Nasal passage of offspring of either generation a@y dose level was not
affected. >
The percentage of pups live born was in excess of 94% for each group in both geneé@‘tons. There were no litter
losses. There was a reduction in individual pup weight and in total litter weight and a reduction of pup weight
gain at top dose in both generations. One female pup of top dose had no ocular;\@sues. Bilateral anophthalmia
seems to occur spontaneously in the Alpk: APfSD rat and this isolated inci@lce in one generation only are
considered to be of no toxicological significance. -9
Developmental studies were performed in rats by gavage at doses ranging orﬁ 5 to 120 mg/kg bw/d.
Maternal toxicity started at 10 mg/kg bw/d as suggested by the reduced body weight gain going to a reduced
body weight when the dose increases. Reproduction parameters wer@%ot affected. A significantly increased
post-implantation loss was reported at 120 mg/kg bw/d. At 60 mg/k 1§v/d, one female had complete resorption.
At 120 mg/kg bw/d, the number of live fetuses was reduced and means fetal weight was significantly lower.
Fetotoxicity was evident at 80 mg/kg bw/d with a reduced mean@tal weight. At 40 mg/kg, bw/d there was also
some evidence for fetotoxicity. .
Major defects were reported at 120 mg/kg bw/d, two fetuses/&?ﬁter exhibited a meningocele (neural tube closure
defect) and another fetus had bilateral microphthalmia. At g) mg/kg bw/d, one fetus/1 litter had a meningocele.
At 60 mg/kg bw/d 5 fetuses/5 litters were affected: defe\é'% of eyes (3 fetuses with other head defects); 1 fetus
had a shortened jaw and cleft lip, 1 had meningocele, 1fetus had unossified 2™, 3" and 4™ arches of the cervical
vertebrae, and one fetus displayed an abnormal zygdmatic arch. None of which has been seen historically in
controls in the laboratory. At 20 mg/kg, one fetlémad four major defects, including a shortened lower jaw,
which has not been seen in historical data. At Sﬁlg/kg bw/d, two fetuses in the 5 mg/kg group had abnormal
zygomatic arch. Whilst this defect was not seen&@t 20 mg/kg, a single incidence was seen at 60 mg/kg.
The incidence of specific major defects aﬁ% number of fetuses affected at 5 and 20 mg was small, not
statistically significant, and did not form of any dose-response relationship, although the possibility of a
treatment —related effect cannot be comy ly dismissed.
Skeletal anomalies and variations were(&tected in the vertebral column and in sternum and the number affected
litters were increased as compared ‘(%Qhe control and sometimes higher at 40 mg/kg bw/d than at 120 mg/kg
bw/d. These effects were assessedy’as sign of immaturity of fetuses. There was a dose-related effect for
retardations. Retarded ossificati f fetal skeletons, especially the incomplete ossification of skull bones could
be connected with the mechan\@n of development of meningocele and influence of metam sodium cannot be
excluded.
In rabbits, metam sodium &/E given by gavage at doses ranging from five up to 100 mg/kg bw/d.
Body weight gain of damis at 100 mg/kg bw/d was lower on most days of treatment. The influence on body
weight gain partly Qéiesponds with the diminished feed consumption. At 60 mg/kg bw/d, dams lost
considerable weightcafter starting of dosing and food consumption was reduced. Similar but less marked
changes were seeng{ﬁ’the 20 mg/kg bw/d group.
At 100mg/kg b\;(,@, the number of dead implants was increased, especially due to the high number of early
resorptions. Ingteased post implantation loss was seen at 100 and 60 mg/kg bw/d, and reduced number of live
fetuses/preg female was seen at 30, 60 and 100 mg/kg bw/d. At 60 mg/kg bw/d, fetal weight was decreased.
Percentage Of male fetuses was reduced and litters containing five or less fetuses did not included males.
Two fetuses in two litters of 100 mg/kg bw/d showed a meningocele or spina bifida. These are rare anomalies in
the strat’h' of rabbits used in this study. There was a slight dose-related increase in sternebra asymmetry. The
inﬂg@%’:e of metam sodium cannot be ruled out.
I§each of the reported metam sodium studies, single cases of rare anomalies, reaching no statistically
-Gsignificant, were reported at maternal toxic doses and influence of metam sodium cannot be excluded. RMS
/QQ proposes to classify metam sodium Repr.Cat 3; R63.
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Similar defects affected head of rat and rabbits and were related to neural tube closure or eyes defects. Fetuges

showed retarded ossification in head but also in limbs, thoracic vertebrae, sternum, and these effects were
at doses with maternal toxicity.

Table B.6.10.1-10: Summary of reproductive toxicity and teratogenicity of Metam

Type of test Test substance Results Ref@ences
Test species purity NOAEL LOAEL Symptoms (\'\
(mg/kg (mg/kg 0&;0
bw/day) bw/day)
2 generation rat | batch ref NOAEL - - | Milburn, 1993
study in BAS/005/00N; reproduction QO
drinking water | 526 g/L or toxicity >0.1 &
at 0.01, 0.03 or | 43.148%/w; mg/ml =12 {Qo
0.1 mg/ml CTL n0 mg/kg bw/d. Q
Y06930/008 NOAEL 0.1 mg/ml | pu $hnd litter
fetotoxicity= =123 mg/kg | weight
0.03 mg/ml = bw/d o\?
4 mg/kg bw/d F
NOAEL 0.1 mg/m@Q | body weight
parental N during
toxicity= 0.03 . {OO premating,
mg/ml = L gestation and
4mg/kg bw/d > lactation
R
Developmental | metam sodium NOAEL 40 mg/kg bw/d | |body weight, | Hellwig and
rat study, batch n° ZH maternal C,);Q body weight Hildebrand,
gavage at 0, 10, | 130585; 42.2% toxicity= 10 _ gain, food 1987
40,120 mg/kg | or 517.3 g/L mg/kg bw/d \§b consumption
bw/d day 6-15 &
gestation NOAEL @ 40 mg/kg bw/d | ?incidence of
devel ental variations and
toxi '@:10 retardations at
m@gg bw/d maternal toxic
C\)& doses; rare
4527 anomalies at
D top dose
Developmental | metam sodiunb‘b' NOAEL 20 mg/kg bw/d | - |body weight | Tinston,1993
rat study, (refn°® Q parental gain, food
gavage 0, 5,20 | BAS/005/60N, toxicity=5 consumption,
or 60 mg/kg CTL n°> mg/kg bw/d piloerection,
bw/d days 7- Y0693(7008; salivation and
16 43.&)5‘% w/w) urinary
& incontinence
(§
& NOAEL 20 mg/kg bw/d | |ossification
& developmental consistent with
Q(D tox=5 mg/kg | fetal weight
& bw/d
\@ Major defects
«© were observed
X
Qﬁ\ at 60 mg/kg
§ bw/d
OQ Developmental
ng toxicity: Cat 3,
,Q@ Xn, R 63
I3
S
&
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Type of test Test substance Results References (0{0
Test species purity NOAEL LOAEL Symptoms *Q(D
(mg/kg (mg/kg @
bw/day) bw/day) 5
Developmental NOAEL 20 mg/kg bw/d | |body weight | Hodgey1993
rabbit study, metam sodium parental gain, food @b
gavage 0, 5,20 | (refn° toxicity=5 consumption, (\'\
or 60 mg/kg BAS/005/00N, mg/kg bw/d piloerection, 0&;0
bw/d days 8- CTL n° salivation and ¢,
20 Y06930/008; urinary N
43.15% wiw) incontinen‘c\Q\O
9
NOAEL 60 mg/kg bw/d | | fetal @ght;
developmental alteredsex
tox=20 mg/kg rati@'\\,O
bw/d r defects
were observed
an 60 mg/kg
& bw/d
;\\O Developmental
o\‘b toxicity: Cat 3,
.9 Xn, R 63
Developmental | metam sodium NOAEL 30 mglkg bw/d | |body weight Hellwig, 1987
rabbit study, (ref n® 85/232, parental ‘Z?b gain
gavage 0, 10, batch n° toxicity= Q
30 or 100 ZH130585; 10mg/kgbw/d | @
mg/kg bw/d 42.2% wiw) NOAEL O:SO mg/kg bw/d | | number live
days 6-18 developmental fetuses; Tdead
tox=10 mg/ implants
bw/d ) Major defects
‘:’.)Q were observed
Qb at 100 mg/kg
o0 bw/d
(DO) Developmental
¥ toxicity: Cat 3,
Lo Xn, R 63
4

In a 2 generation rat drinking wat@%tudy, MITC was given at 2, 10, 50-ppm corresponding to 0.13-5.63 mg/kg
bw/d. Variations in weight gain &ere observed in both sexes at top dose which occasionally attained statistical
significance. Gestation and p?ation weight were not altered. Mating performance and fertility were not
adversely affected. The number of pups born/female was marginally lower at 10 and 50 ppm without reaching
statistical significance. Physical and functional development of pups was comparable amongst all groups. Slight
delays in the onset of eye Opening and pinna unfolding were observed at top dose but were considered incidental
to treatment, as there 4¥ere no delays in the completion of each parameter. Functional development of top dose
pups was comparablgto controls on days 1, 17 and 21.

Ina development@» rat study, MITC was given by gavage at 0, 3, 10 or 30 mg/kg bw/d. At the end of the
treatment, severdh-dams at top dose had sticky and/or moist fur in the area of the snout before, and at the same
location reddigh”but mainly dry fur. Body weight and body weight gain were significantly reduced at top dose
and margin at intermediate dose. Water consumption was increased in individual dams at 10 and 30 mg/kg
bw/d. Reﬁction data were no significantly affected in the groups. The number of foetuses weighing < 75%
of the mean fetal weight/litter was increased at top dose. Placenta weight was significantly lowered at top dose.
Sex di@bution was comparable in the different test groups.

One @omaly (anophthalmia) was detected in one foetus/one litter at 10 mg/kg bw/d. No retardations were seen
iné-my group. There were no statistically significant differences between the treated groups and the controls with

ard to anomalies, variations and /or retardations.
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In rabbits, MITC was given by gavage at 1, 3 or 10 mg/kg bw/d. No test article related signs or symptoms were
observed in any female of the different groups. At top dose, a slightly higher reduction of mean body weightyy
was considered to be compound-related. Food consumption was reduced at top dose from day6-11. Q
No effects were seen on the mean number of implantations, pups or embryonic deaths. Body weight éffetuses
were not affected. Sex ratio was similar in all groups. Investigations of the crania and body cavity @1 skeletal
of the fetuses did not show compound-related effects.

\;
&
S
S
&

@
Table B.6.10.1-11: Summary of reproductive toxicity and teratogenicity of MITC Arzs
Type of test Test Results ;References
Test species substance NOAEL LOAEL Symptoms,;Q
purity (mg/kg bw/day) (mg/kg QO
bw/day) S

2-generation Batch n° NOAEL parental 50 ppm (3.6 | body ggight Barker (1987),
rat study, 340178; toxicity= 10 ppm mg/kg bw/d) gm Barker (1986)
drinking water purity? =0.76-1.01 mg/kg NN and Jackson
at nominal bw/d) Q0 (1988)
concentration NOAEL - 0\? -
of 2, 10 or 50 reproduction F
ppm toxicity > 50 ppm &

=3.6 mg/kg bw/d \9

NOAEL offspring - 0 -

toxicity >50 ppm . @o

(3.6 mg/kg bw/d) L
Developmental | Batch n° NOAEL maternal 30 qg/kg bw/d | | body weight | Hellwig and
rat study, ZH 6205 toxicity= 3 mg/kg Q gain, 1 water Hildebrand,
gavage at 0,3, | MK; 96.9% | bw/d Q consumption 1987
10 or 30 mg/kg E)LQ
bw/d day 6-15 NOAEL <Y 10 mg/kg bw/d | | fetal weight
gestation developmental §

toxicity=10 m%@g

bw/d 2)
Developmental | Batch n° NOAEL pa(éﬁtal 10 mg/kg bw/d | |body weight | Becker et al,
rabbit study, ZNT toxicity=,,* and body 1986
gavage 0, 1,3 | 85/231-2; Smg/kg,b@N/d weight gain
or 10 mg/kg 98% w/w) ¥
bw/d days 6- Ni L - no effects
18 deyelopmental

2{6x=10 mg/kg bw/d
S

Summary of neurotoxicity stu

Y
An acute neurotoxicity st%? was performed with metam sodium administered to rats at 50, 750 or 1500 mg/kg
bw by gavage. In this y, a NOAEL systemic toxicity< 50 mg/kg bw/d was proposed and no neurotoxicity
was seen in this studyd{¢NOAEL acute neurotoxicity > 1500 mg/kg bw/d. This study was conducted at very high
dose levels and it is;difficult to differentiate between direct and indirect effects on the nervous system. In any
case, if metam sh@ld be considered as a neurotoxic substance, the effects reported in this study are observed at
doses that are above the NOAEL for other toxic effects. Therefore, RMS concludes that the effects on the
nervous systenpseen in this study are secondary to systemic toxicity.
In a repeat d@se study, where metam sodium was administered in drinking water at doses going to 0.2 mg/ml
(15-18 msgg;bw/d), there were no signs of neurotoxicity.

~
T oxicié\studies on metabolites
Inébil, an average of 92% of metam sodium decomposes to MITC within a few hours and depending on soil
mhoisture and soil decomposition, substantial amounts of MITC may remain in the soil for 12 days or more, in
’& pite of the volatility of this compound. Photolysis of metam sodium in water and photolysis of MITC in air
.~ have been reported. Products in water include MITC and 1, 3-dimethylthiourea. Product in air includes methyl

;.
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isocyanate (MIC) methyl isocyanide, sulfur dioxide, hydrogen sulfide, carbonyl sulfide, N-methylformamide
and methylamine. Methylisocyanate is more toxic than MITC and it as well as some of these other compomnds
may contribute to some of the toxic effects of metam sodium. @
Thus, while metam sodium is itself non-volatile, its application results in significant production and emfgsion of
air contaminants. The half-life of MITC in air was reported as 29 to 39 hours in natural sunlight. §

Therefore, following agricultural metam-sodium applications, inhalation exposure is essent'@ﬁ’y related to
MITC, but might also include other degradation products such as CS,, H,S and MIC. There is @ficertainty about
how these breakdown products interact to produce the overall potential toxicity deriving from,the use of metam-
sodium, but MITC, MIC and H,S have all been associated with ocular and respiratory irritation. While there are
no data to address mixed exposure effects, additive or synergistic effects of MITC, MIC.@nd H,S in respiratory

and ocular tissues are plausible. (}Q

N
A quite complete dossier related to MITC is included in the DAR. For MIC, t}\(é\company did not provide
studies. Therefore, RMS used data reported in the open literature. ECB (Ispra) reported a rationale for
classification of methylisocyanate as T; R24/R25 for dermal and oral tox'qﬁ’y, T, R26 for inhalation and
respiratory tract irritation (R37). MIC is a skin irritant (Xi, R38) and an eye{#ritant (R41). MIC is highly toxic
for humans and an accidental release in Bhopal (India) caused thousandség%eaths by acute respiratory failure.
Respiratory toxicity was also seen in animal studies. MIC was classifiedby ECB as T"; R26, T; R24/25, Xn;
R42/43, Xi; R37/38/41. H,S is a respiratory tract irritant and symptqﬁs commonly reported after accidental
human exposure include dyspnea, sore throat, coughing, chest pain \signs of pulmonary obstruction.
Acute human exposure to CS, by inhalation leads to local irritationgpharyngitis and CNS toxicity.
Methylamine is known for its irritating properties to eyes; nqsgfand throat upon brief exposure, and severe
exposure may lead to pulmonary edema. .
COS toxicity was investigated in laboratory animals and CNEgésions were reported.

The company addressed the possible presence of MITC,:@%[)IC, CS, and methylamine under field conditions at
toxicologically meaningful concentrations after meta dium applications. As reported under point B.6.15.2
in the study of Links, 2006, levels of CS,, methylam@:e, and MIC at day 0-4, after application of metam sodium
at realistic application conditions, were <0.4 mg/né?o.027 mg/m’, and <0.004 mg/m’, respectively. From this
study, it was concluded that the potential expos@ of the operator to MIC and the stationary measurements to
MIC inside the tractor were both below the limit of detection. MIC, CS, and methylamine were not detected
around the treated field. At detection limit, the upper bound estimate for results of MIC for all field samples
would be 4-pg/m’. For CS, this would Qg’400-ug/m3 and for methylamine, this would be 27-pg/m’. Air
concentrations of MITC ranged from thQ_(qﬁmit of detection (0.042ug/m’) to a maximum concentration of 36-
pg/m’ with a GM of 0.9 pg/m’ (n:96).(5’11e 95™ percentile was 13.2 pg/m’. MITC concentrations in the tractor
cabin were at the level of 0.070—0.07ﬁ(r%1lc:§/m3 , during application reaching 0.107 mg/m’ outside the tractor.
These results show that under y istic application conditions of metam sodium, while MIC, CS, and
methylamine were below the limit of detection, MITC was identified at significant levels, confirming the need
to assess operator exposure ,@MITC but not to MIC or other metabolites. The toxicity of MITC was
investigated by the compan(gﬁd a full dossier is included and reported in parallel to metam sodium.
o

Medical data: <?)A

O
The signs of toxicity. are likely to be lachrimation, blepharospasm, conjunctivitis and chemical burns after
contact with eyes;,\(grimary irritation, dermatitis, eczema, chemical burns after contact with skin, nausea,
vomiting, burns,,\%astroenteritis, sleepiness, cardiac and respiratory disorders, shock, renal lesions after
ingestion, and primary mucosal and upper respiratory tract irritation, throat pain, cough hoarseness after
inhalation. ¢,

S
«Q
B.6.10§'Acceptable daily intake (ADI)

M@n sodium/MITC is phytotoxic and damage to plants is noticeable rapidly making the plant/commodities

1@ suitable for use. In order to avoid the risk of phytotoxicity, soil fumigation occurs usually 3-4 weeks prior to

-9lanting. Labels require a period of 3 weeks after metam sodium application to allow for dissipation of phytotoxic
/QQ MITC before planting a crop.
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Metam sodium is not stable when diluted and breaks down rapidly into MITC, the half-life of which in s@of is
short, ranging from several hours to seven days. Q;Q
)

Metam sodium has been tested in rats, mice, dogs and rabbits by oral route or by inhalation. Depen@lg on the
species, target organ is respiratory tract, urinary bladder or liver. >

After long-term exposure (104-weeks) to metam sodium in drinking water, the lowest NOAEL w@s reported in
the rat at 1.5 mg/kg bw/d. In mice, a quite similar result was reported (NOAEL = 1.9 mg/kg bw/@).
However, a short-term drinking water study showed lower NOAELs in dogs, and in a Jz;?bar dog study a
NOAEL was proposed at 0.1 mg/kg bw/d. ~Q
Therefore, RMS considers that this dog study is the most appropriate for setting of an 11\6[ for metam sodium.
Applying a safety factor of 100 gives an ADI = 0.001 mg/kg bw/d. S
N
ADI petam sodium= 0.001 mg/kg bw/d Q@
During the Peer-Review, the proposed ADI of Metam was confirmed. (§9
S
For MITC, the lowest NOAEL = 0.4 mg/kg bw/d was reported in the \—day dog drinking water study.
(NOAEL revised upwards during the Peer-Review) Qg)
Applying a safety factor of 100 gives an ADI= 0.004 mg/kg bw/d. o~
i
ADI pmirc= 0.004 mg/kg bghl
RS

N
The company had proposed to use the long-term drinking water study idmice with a NOAEL = 1.6 mg/kg bw/d (0.89 mg/kg
MITC equivalent). Applying a safety factor of 100 gives an ADI= 0. 0@1g/kg bw/d (0.009 mg/kg bw/d MITC equivalent).
Q)KQ)
N
B.6.10.3 Acute reference dose (ARfD) b{\o
N
Developmental toxicity was reported for metam s&ium. In each of the reported studies, single cases of rare
anomalies were reported at maternal toxic dosesﬁld detected in both rat and rabbit developmental studies. At
maternal toxic doses, increased post implantati@ losses were reported.
o

Initially, RMS proposed to set an ARfD é’r metam sodium at 0.05 mg/kg bw/d, based on the NOAEL for
developmental toxicity in rats at 5 mg/k%b /d.

o
During the Peer-Review, the propo‘&gﬁARﬂ) of Metam was revised upwards. The meeting agreed the ARfD
was 0.1 mg/kg bw/day based on og&all rat developmental study and supported by rabbit developmental study.

§ ARTD metam sodium = 0.1 mg/kg bw/d
S

&>
The company made no proposa{Q
O

in the rat study where pups showed a reduced body weight at 30 mg/kg bw/day.

However, during thePeer-Review, an ARfD of 0.03 mg/kg bw/day based on the NOAEL for rat maternal

toxicity (at 3 mg/lgs .w./d in both the rat and the rabbit developmental study) with AF=100 was agreed upon.
~

S
d ARID wirrc = 0.03 mg/kg bw/d
2

&

S
o
B.6.10.4. Acceptable Operator Exposure Level (AOEL)
‘)

3\
For MITC, an ARfD vgfhitially proposed on the developmental toxicity NOAEL = 10 mg/kg bw/day reported

Fro@She chemistry of metam sodium, occupational exposure is most likely to the volatile breakdown product,
l\@c, rather than to metam sodium, itself.
S proposes to set an AOELsystemic toxicity for metam sodium based on the 90-day drinking water rat study
~where a NOAEL= 0.5 mg/kg bw/d is proposed. A correction for oral absorption is not required.

N
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During the Peer-Review, the proposed AOEL of Metam was revised downwards. The AOEL originally ~{o
proposed was 0.005 mg/kg bw/day, based on the 90-day rat drinking water study, with an SF of 100. It was Q)
agreed that the AOEL should be based on the one-year dog capsule feeding study at the same value as th
(0.001 mg/kg bw/day). <

AOEL metam sodium = 0.001 mg/kg bw/d $

>

In the initial DAR, the setting of an AOEL for operator exposure assessment on an oral studyiby gavage or
drinking water was considered inappropriate for MITC, which is volatile, is the ultimate active §libstance, and is
more toxic than the parent compound.
Inhalation toxicity of MITC was investigated after exposure of rats in a 4-week MITC 1nhaﬁt10n study giving a

NOAEL = 5 mg/m’ corresponding to 1.35 mg/kg bw/d. O
Therefore, an NOAEL for inhalation of MITC was initially proposed at 5 mg/m’ corlzgspondlng to 1.35 mg/kg
bw/d.

&

While initially, the RMS proposed an AOEL of 0.0135 mg/kg bw for MITC, @?ed on a rat 4 wk inhalation
study, this proposal was critisised by some MS. It was noted that the overall d ase for MITC was based upon
oral studies, although inhalation was the critical route of exposure. It wase marked that the 4 wk study on
MITC was also supported by the 90 day study using Metam. In addition,,@could be argued that 4 wks would
reasonably cover the use pattern of the product (e.g. greenhouse apphcatmg-

However, taking into account the limited database for inhalation (o‘r&\ 4 wk study, and therefore of limited
duration), it was considered by the meeting to use the NOAEL fr 13'90 day oral dog study, as this duration
could be considered more relevant for operator exposure (espec1g§1?y when the work of fumigation would be
outsourced to contractors). In addition, the dog was considered tk@}llost sensitive species.

On balance, during PRAPeR meeting, the experts agreed that @e 90 day dog study on MITC should be used to
set the AOEL, and it was considered that a 4-week would Q& be sufficient to cover the application window.
This study was also used for the ADI. The agreed AOEL WQ)S $0.004 mg/kg bw/day for MITC

AOEL MITC =49004 mg/kg bw/d.

L
Proposals from the company: O\)
AOEL dermal (metam sodium) = 0.63 mg/person/day béSed on the 2 year carcinogenicity study in mice.

AOEL inhalation MITC= 1.7 mg/person/day based opythe rat inhalation toxicity study.
Q
o

B.6.10.5 Maximum acceptable concent&ﬁ?ﬁ)n in drinking water

The determination of a MAC value is(é%t necessary, because according to Directive 91/414/EEC only the ADI
and AOEL values have to be determified. In addition to this, the maximum admissible concentration of an active
substance is 0.1 pg/L, as establis{h\ by the Directive 89/778/EEC.

B.6.11 Acute toxicity includg@ irritancy and skin sensitization of the preparations (Annex IIIA 7.1)
Ny

Metam sodium is a soil @\?ﬁgant acting by decomposition to MITC and used as a soluble concentrate (SL).
Metam sodium is on}ﬁﬁﬁvailable as an aqueous solution containing about 510 g/L a.i. and the product is
equivalent to the techhical active substance as manufactured. Therefore, all acute toxicity studies were
conducted with aqy\eb%s metam sodium (or potassium) solutions as manufactured and are described in Annex II,
point B.6.2. (@)

&

o
B.6.11.1 Acut@oral toxicity (Annex IIIA 7.1.1)

Please re.i;q} to Annex II, point B.6.2.1
B.6. 1@@2 Acute percutaneous toxicity (Annex IIIA 7.1.2)
Pk&se refer to Annex I, point B.6.2.2

,QQ\B.6.11.3 Acute inhalation toxicity to rats (Annex ITIA 7.1.3)
&
N
S
§V‘
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Please refer to Annex I, point B.6.2.3

B.6.11.4 SKkin irritation (Annex IIIA 7.1.4)
Please refer to Annex II, point B.6.2.4
B.6.11.5 Eye Irritation (Annex IITIA 7.1.5)
Please refer to Annex II, point B.6.2.5

B.6.11.6 Skin sensitization (Annex I1IA 7.16)

Please refer to Annex 11, point B.6.2.6

B.6.11.7 Supplementary studies for combinations of plant protection produc@ests as at points 7.1.1 to

7.1.6) (Annex IIIA 7.1.7) \k
2

As Metam-sodium is not recommended to be used with other plant proﬁﬁ%n products or adjuvant as a tank

mixture this point is not relevant.
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B.6.12 Dermal absorption (Annex IITA 7.3) (0{0

(

Excretion studies following oral administration have shown that a significant proportion of the @%e is
eliminated as metabolites (MITC, CS,, COS) in exhaled air, and consequently an assessment ofSdermal
absorption requires collection of exhaled metabolites. Metam sodium is unstable under acidic conditi@ and the
degradation products are likely to be identical to the exhaled metabolites. Any collection of exhaledmetabolites
should include, under normal housing conditions, collection of the degradation products. As {{%sult, dermal
absorption of metam sodium could be overestimated. OK;D

B.6.12.1 Dermal absorption, in vivo in the rat (Annex IIIA 7.3) \"QQ)

o

- Pilot dermal absorption study with '*C metam sodium in female rats (Stewa%t(,\1991)
N

A preliminary study has been conducted to design an appropriate experimental pqr@edure for the trapping of
non-absorbed volatiles and expired metabolites. A saddle has been designeddSto provide a non-occluded,
enclosed application site above which a pre-determined adsorbent (activated ‘gﬁ\'arcoal) has been suspended in

order to adsorb degradation products. 2
S
. . ®
Findings: &

Following a single dermal application of 10 mg/rat for 10 h to two rag%ﬁ'mean of 85% of applied radioactivity
was recovered within 72 h, principally in the charcoal adsorbent wa%‘es (20-56.2%), application site washings
(61-15%) and urine (4.1%). Radioactivity was only detected in t &xpired air trap designed to collect MITC
(0.7%), with a maximum between 10 and 24 h after removal of saddle and CO, (1.9%). Radioactivity in faeces,
carcasses, cage washings, air traps washings and traps were béh‘)w the limit of detection throughout the study

(table B.6.12.1-1). @fb
<
Table B.6.12.1-1: pilot dermal absorption study with megaﬁg) sodium (10 mg/rat).
Endpoints Recovery of ‘IQ‘('iioactivity (%) of individual results of 2 rats
Urine Re
0-4h S 0.23-0.75
4-10 h Py 1.26-2.15
10-24h QO 1.72-1.13
24-48h 0 0.46-0.27
48-72 h S 0.11-0.11
Total X 3.78-4.41
Feces Ky
0-4 h QD NS
4-10 h Aq°0 NS
10-24h L 0.11-0.05
24-48h N 0.11-0.05
48-72 h N 0.06-0.05
Total A7 0.28-0.15
Cage washes 0-72 h ()v 0.4-0.75
Carcass digest & 0.23-0.48
Application site @ 0.17-0.23
Blood o 0.00
Air trap 1 (MITE) 0.94-0.37
Air trap 2 (COY 2.47-1.37
Air trap 3 (€OS/CS,) 0.00
Adsorbaniwashes 19.94-56.20
Application site washes 60.83-14.87
Totala&covered dose 89.71-80.22 % of applied dose
N
@bo
N
A Conelusion:

5
N
&
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\
)
Metam-sodium is not readily absorbed from the skin during the ten hour exposure period and <8.2% of the

-9
N
applied radioactivity was recovered in urine, faeces, expired air traps, cage wash and carcass. Q;o
Q
GLP status: yes (no attest of competent authority) ,*\QQ)
Test guidelines: experimental protocol in compliance with OECD test guideline 427 (2004). Q
Material and methods: Non-radiolabelled Metam (batch n° CP 2891) and radiolabelled '“C metam  (batch n° BAS OOé@N (390/2) >
99percentage purity and mean specific radioactivity = 72.59 uCi/mg) were used. Radiolabelled Metam was purified by TL
2 Crl:CD (SD) BR female rats were exposed to metam at 10 mg/rat dissolved in 0.02M phosphate buffer correspondin&"to 50ul/rat (= 200
g/L), pH 8 (stability was acceptable) for a 10 h application.
24 h prior to dosing, an area of dorsal-lumbar skin was shaved and saddle was fixed to the middle of the back of éagh rat. 24 h after the
saddle application, rats were anesthetized under halothane, metam was applied over the tested area, animals are pl in a metabolism cage
and excreta, and expired air was collected over a 72 h post dose interval. At termination of experimental phasexthic rats were anesthetized,
saddle contents removed, and application side was washed with a detergent. Expired air was scrubbed in 3 trap ©ne for MITC, one for CO2
and one for COS and CS2, the efficiency of the traps was found adequate. The radioactivity present in urine,sfa%\es, air traps, cage washings,
cage debris, application site washings, cotton wool swabs(group D), activated charcoal, activated charcoab(a/ashings and sinter (including
gauze, foam and elastic bands) washings were determined.

The study is accepted. Q
P
- Main study: in vivo percutaneous absorption study of metam sodiur(;oéqn the rat (Stewart, 1992)
S
Findings: Qg)O)

Due to the instability of metam sodium when formulated as a very %@%e aqueous solution (0.2 mg/ml = 0.01
mg/animal) animals were not dosed at 0.01 mg. N
No overt pharmacological or toxicological signs were observed du@g the course of the study.
Following nominal doses of 0.1, 1 and 10 mg/animal, overall tnean recoveries of radioactivity were 95.7%,
90.5% and 83.5%, respectively. >
The total dose recovered in washings was in the range of 7@33% for low dose, 66-82% for intermediate dose
and 64-80% for the high dose level. Q
The dose retained in the skin increased with time up to 2391 for the low and intermediate dose, but decreased as
a function of time for the high dose. $
Excreted dose increased at low and intermediate dog€ as a function of time reaching a maximum at 24 h and
decreasing at 72 h while at high dose a maximum ofiexcretion was noted at 2 h post application.

)
A substantial proportion of each dose Volatili@ from the skin surface during each experiment. This volatility
could also account for the incomplete recoveriés. Some of the radioactivity recovered from the expired air traps,
particularly air trap 2, may have originate%dgecause of losses directly from the skin and might, therefore, not all
be part of the absorbed dose. This conclusion is drawn since some results for expired air trap 2 are inconsistent
with the majority of results for the o groups. When excretion was monitored over 72 h, following a 10 h
exposure period, the majority of the absorbed dose was eliminated within the 24 h period after dosing.
Substantial quantities of non-absefbed dose were recovered from the charcoal present in the saddle resulting
from the high volatility of metanrand its degradation products (table B.6.12.1-2).
Following applications at nom:'&ally 1 and 10 mg/animal, concentrations of radioactivity in blood and plasma
peaked at 1-hour post dose, %hg?eafter levels fell (Table B.6.12.1-3).

Although the company .pfoposed not to take into account the dose retained in skin, RMS considers that the
excretion of radioactiyjty has not ended within the 72 h sampling time, therefore, the amount located in the skin
should be consideredas being absorbed. This gives a dermal absorption of 16.5% after low dose, 8.8% after an
intermediate dose 8{1 4.6% after a high dose.
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Table B.6.12.1-2: in vivo dermal absorption study with metam sodium. Q;o
Endpoints/ % of administered dose @V
Time 1h | 2h | 10 h | 24h | 72h
0.1 mg (0.0086mg/cm’= 2 g/L) o
Charcoal + 13.69+50.5 29.20+44.9= 35.01+48.6= 26.42+36.0= 15+52.4=
washings = 74.08 83.57 62.42 & 856
64.17 1@
Sinter washings 9.457 2.190 0.033 1.377 o7 0.519
Application site 19.18 11.34 8.135 7491 <7 6.840
washings (\O
Total 92.8 87.6 91.7 71.1g:3\' 92.9
unabsorbed dose £
: % L
Treated skin 2.663 3.575 7.741 8423 2.794
Untreated skin 0.075 ND ND 257 ND ND
Carcass ND ND ND S ND ND
Blood 0.016 0.014 0.023 2 0.036 0.0157
Urines ND 0.018 0.451 'S 1.002 1.049
Feces ND ND ND &
Cage washings ND ND 0.081 o\u 0.015 0.100
Air traps 1/2/3 0.008/1.783 | ND/2.161/ND ND/I.SZéjﬁD 0.180/6.849/ND | 0.041/1.235/ND
/ND N
Excreted dose: 1.791 2.179 2356 8.04 2.42
Total absorbed dose: % nf\v
- skin 1.807 2.193 0712379 8.082 2.440
+ skin 4.47 5.76 SO 10.12 16.50 5.23
Total recovery% 97.33 93.37 o 101.8 87.79 98.17
1 mg (0.0862mg/cm’ = 20 g/L)
Charcoal + 1.345+7.37 | 24.77+0.0135 38.46+0.143= 40.06+0.177= 51.53+7.143=
washings = 24.78{\6 48.6 40.23 58.67
8.721 v
Sinter washings 1.025 0.053 0.143 0.177 7.143
Application site 72.97 é&‘ﬂ35 26.68 29.75 11.40
washings 0
Total 82.7 0 66.1 75.4 70.15 77.2
unabsorbed b(b
dose: IS
Carcass 0.144 % 0.266 ND 0.815 ND
Blood 0.03257 0.038 0.011 0.0072 0.0095
Treated skin 3.6283 6.731 4310 4.107 1.633
Untreated skin ~KD 0.046 ND 0.130 ND
Urines 40.011 0.044 0.749 1.321 0.697
Feces -~ ND ND 0.026 0.701 0.016
Cage washings é~ 0.022 ND 0.087 0.161 0.129
Air traps ¥4/ & | ND/1.707/ | 0.016/2.761/ND | 0.029/2.424/0.37 | 0.097/1.623/0.005 | 0.160/2.165/ND
P ND
Excreted dese 1.74 2.82 3.68 3.90 3.16
Total abg@'\bed dose:
-skin X 1.915 3.124 3.694 4.729 3.176
+ skin@ 5.53 9.85 8.0 8.83 4.8
Total recovery 88.22 88.08 98.15 85.33 92.45
O 10 mg (0.862mg/cm’ = 200 g/L)
{Qﬁarcoal + 0.77+5.63= 0.78+44.9= 0.74+19.36= 0.32+21.92= 0.24+20.65=
A washings 6.403 45.68 20.10 22.24 20.88
I3
S
&
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Endpoints/ % of administered dose 9
Time 1h 2h 10h 24 h 2h 0
Sinter washings 0.033 1.818 0.028 0.077 0.004"
Application site 57.67 31.83 60.68 57.717 5819
washings §
Total 64.11 79.34 80.82 80.10 @079.07
unabsorbed i\’\
dose: (§(D
Carcass ND 0.432 0.342 0.541 (v4) 7 1.217
Blood 0.023 0.0207 0.0112 0.0102 =7 0.004
Treated skin 14.88 1.683 1.294 2391 & 0.700
Untreated skin ND 0.071 0.016 0.081%° ND
Urines ND 0.079 0.489 0.753 0.942
Feces ND 0.044 0.021 05459 0.109
Cage washings 0.064 0.062 0.106 9.157 0.145
Air traps 1/2/3 ND/0.324/ | 0.245/4.364/ND | 0.072/0.483/0.001 0&§>’2/0.193/ND 0.353/0.748/ND
ND S
Excreted dose 0.388 4.79 1.17 &= 1.69 2.29
Total absorbed dose: kS|
- skin 0411 5.246 1525 S 2.245 3.517
+ skin 15.29 6.92 282 O 4.63 4.2
Total recovery 79.38 86.35 83.4 84.80 83.29
ND: not detected; NA not applicable ‘Z?b
Table B.6.12.1-3: concentration of radioactivity in wh@ig) blood and plasma following a single dermal
application of metam of an aqueous formulation. Q
Endpoints/ ng equi\qﬁents metam sodium/g tissue
Time 1h 2h 9 10 h 24 h 72h
Whole blood o
0.1 mg ND ND . & ND ND ND
1 mg 0.038 0.044° 0.014 0.012 ND
10 mg 0.341 0.280 0.187 0.125 ND
Plasma 09)
0.1 mg ND CFND ND ND ND
1 mg NS <7 0.008 ND NS ND
10 mg NS Y NS NS NS NS
o
Conclusion: <

Following a single dermal app} Oation of metam sodium at dose levels of 0.1, 1 and 10 mg/animal, the extent of
absorption was low. Total absorbed dose at sampling time of 24 h represents 16.5 %, 8.8 and 4.6% of the low,
middle and high dose, res%a@tively.

According to the confg%ﬂny, the dermal absorption in vivo after application of 0.1, 1.0 and 10 mg Metam-
sodium/rat (correspg§ding to 8.62, 86.2 and 862 pg/cm” applied on a total area of 11.6cm?*/male rat) was in the
range of 2.4 — 3.5 % after 72 h with a skin wash after 10 h, respectively. Without skin wash dermal absorption
after an exposure time of 1, 2, 10 and 24 h was comparable at the different observation time points and
determined to é@ in the range of 1.5 — 5.1 %, respectively.

GLP status: y <?10 attest of competent authority)
Test guidelif®@s: experimental protocol in compliance with OECD test guideline 427 (2004).
Material methods: Four Crl: CD (SD) BR male rats/group were exposed to '““ Metam sodium labeled on the same position as that used
for oral§sorption study (batch n® 342-01 and batch n°® Y06930/003/005; specific radioactivity for both batches was 64.49 uCi/mg) and
non-radiolabelled metam (batch n° 42/137-1, 99.4%). Test article was prepared as a solution in HPLC grade water to provide a nominal dose
Voh&% of 0.05 ml/animal. For dose groups C and D, each dose was administered within 4 hours of the specific radioactivity and
hﬁogeneity checks. For group B, the test article was dissolved in 10% of the required volume of formulation vehicle. Stability of the
é/[ aining aqueous formulations was established.
"Q etam sodium was applied on a skin area of 11.6cm*male rat, at a nominal dose of 0.1 mg (group B; 8.62 pg/cm?), 1 mg (group C; 86.2
A pg/cm?) and 10mg/animal (group D corresponding to a solution at 200 g/L; 862 ug/cm?) corresponding to a radioactive dose of 7 pCi (B)
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and 20 pCi (C and D). Group A was planed to receive 0.2 mg/l but the solution was unstable and the animals were not dosed. The (gjhe
formulation was spread evenly over the skin within the area enclosed by the glass saddle containing an activated charcoal filte e
charcoal and sinters were secured by a foam disc, cotton gauze and an elastic band. Sham dosing was performed at regular inter\& e.g.
sham, animal, sham, animal etc for all animals in dose groups B and C: sham doses (0.05 ml) were dispensed into volumetgis flasks
(routinely 10 ml) and 2-ethoxyethanol was subsequently added. Following serial dilutions with 2-ethoxyethanol, radioactivity ingach sham
dose was determined by LSC. Following application of metam sodium, rats were placed in individual all-glass metabolisfir cages and
expired air was drawn through 3 traps in series: trap 1: 2-ethoxyethanol to trap MITC, trap 2, ethanolamine- 2-ethoxyeth: (1/3) to trap
CO2 and trap 3 containing Viles reagent to trap CS2. This trap was maintained on water ice. Four animals were killed fg&@ ingal, 2,10
and 24 h exposure after administration. Four additional rats/group had the treated area washed 10 h after administratidn and excretion

monitored over a total of 72 h. &
An interim backwash at 10 h post dose was carried out on animals to be killed at 72 h. Wash and extraction of matétial was done with 2-
ethoxyethanol and 3-x methanol. The treated skin area was swabbed thoroughly with detergent and water before ri and dried with cotton
wool swabs. 6\.
The study is accepted. Q

\

9
B.6.12.2 Comparative dermal absorption, in vitro using rat and human skin (Ang&( IITA 7.3)

- . . $
- in vitro absorption through rat and human skin (Clowes, 1993) \\'0
v

S

Findings: the study was performed with a solution at 235 mg/ml correspo \ng to 0.940mg/cm” and at 23.5
mg/ml (0.094 mg/cm?) in water. Full thickness skin from human and rat w, ed.
At 10 h after dermal application, the skins were washed. The absog. n was found to be dose and time
dependent through both human and rat skin. .
Definition of absorbed material: in this study, the compound is eﬁ\hed to be absorbed once it has diffused
through the skin membrane and has entered the receptor chamber of'the diffusion cell.
After high dose exposure, at 10 h, 21.3% of the dose was absorb.e@\\through rat skin and 2.19% from human skin.
For the low dose exposure, 19.4% of the dose was absorbed from rat skin and 12.2% from human skin. At 10 h
after application, a greater proportion of the applied dose @Qs washed off the skin than was absorbed. The
percentage of the dose remaining in the skin increased with,decreasing dose.
As the dose in receptor chamber increased with time RM@onsiders that compound, which is located in the skin
could be absorbed. L

RS
Already Peer Reviewed, EFSA 2008 ~QO\)
Open point: 2.16 RMS to provide an adden%@@ with revised data from the dermal absorption study [See
reporting table 2(49)] Q

Open point: 2.17 Dermal absorption valueo)s@o be agreed on in a meeting of experts

See reporting table 2(50) \éb

O

o

Please refer to revised table B.6.12.2;DRchanges highlighted)
xS

b‘b
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Table B.6.12.2-1: in-vitro comparative dermal absorption study parameters at 10 h. Q;o
Endpoints /time Absorbed dose in pg/cm’ (%) Q)\J

Rat Human S
Applied dose 940 pg/cm’ 94 pg/cm’ 940 pg/cm’ 94 pgkmz
Receptor chamber ES
0.5h 41.0 (4.4 7.72 (8.2) 11.8 (1.2) 830 (8.5)
1h 69.9 (7.4) 10.3 (10.9) 12.7(1.34) 48750 (9.01)
2h 97.9 (10.4) 12.3 (13) 14.3 (1.5) 2/ 9.24(9.8)
4h 136 (14.4) 14.4 (15.2) 15.6 (1.65) x.” [ 10.1(10.7)
6h 167 (17.7) 16.3 (17.2) 16.7(1.77), < 10.6 (11.2)
10 h 200 (21.3) 18.2 (19.4) 20.6 (2.199 11.5(12.2)
Wash at 10 h 590 (62.8) 47.2 (50.2) 712 (758) 52.0 (55.3)
Skinat 10 h 34.4 (3.66) 7.74 (8.23) 36.3 (386) 6.49 (6.91)
Donor at 10 h 80.6 (8.58) 5.91 (6.28) 19921.2) 18.3 (19.5)
Filter at 10 h 53.1 (5.65) 9.69 (10.3) 353 (3.75) 7.28 (7.74)
% total recovered 102 94.4 P07 102
Absorbed dose (%) * 203.66 (24.96) | 26.4 27.63) 4 24.5 (6.05) 18.41 (19.11)

* Absorbed dose= dose in receptor chamber + dose retained in skin § ’
Revised absorption values: already Peer-Reviewed, EFSA 2008 \(’5\'
O
Conclusion: ) N
In this in-vitro study, the application of a high dose of Metam-@ﬁium (235 mg/mL or 940 pg/cm?) resulted in a
dermal absorption of 24.96 % and 6.05 % of the applied dosg)’zfn rat skin and human skin while at the low dose
(23.5 mg/mL or 94.0 pg/cm?®) dermal absorption in rat andQl}Jhman skin amounted to 27.6 % and 19.11 % of the

applied dose, respectively. These results take into account$he residual radioactivity remaining in the skin.
Dermal absorption of metam through rat skin is 4.1 ti@s (24.96+6.05) higher than that observed with human
skin when a high dose is applied and 1.4 (27.6+19.\J§b) times higher than with human skin when a low dose is
applied.
The in-vivo dermal absorption in rats is adjusted@ light of the relative absorption through rat and human skin.
The results from the in vivo rat study showed>a dermal absorption of 16.5% after low dose, 8.8% after an
intermediate dose and of 4.6% after a high doSe.

S
In-vivo human absorption = in-vivo anin‘@,@absorption X in-vitro human absorption
o in-vitro animal absorption

Q
o
This corresponds to a value of 12‘%6%[ 6.5+1.4) for a low dose and 1.1% (4.6%-+4.1) for a high dose.

However, for the calculation @w dermal absorption in human in-vivo the dermal penetration results for the
concentrate are considered Q@ since Metam-sodium is used as marketed, i.e. 510 g/L SC formulation.
Consequently, the results{6btained in the in-vitro dermal penetration studies performed with human skin
represent a worst case siffée they were performed with a less concentrated formulation (235 mg/mL) which in
general penetrate ski higher rate as the more concentrated formulation.

<
The company propoqg%d a value of 0.35%.

&~
GLP status: yes (n ﬁtest of competent authority)
Test guidelines: égrimental protocol not fully in compliance with OECD test guideline 428 (2004).
Deviation fro@ ficial protocol: application time of 10 h instead of and temperature 2°C too low. Skin thickness not reported.
Material an thods:
Unlabelled\ ctam (CTL Y06930/009, BASF lot n° 42/137-1, 98.5%) and radio labeled metam (** C, CTL Y06930/003; 75.3% purity; 0.788
MBg/m; as diluted in water in order to have a solution at 235 mg/ml (940 pg/cm?) and at 23.5 mg/ml.
Skin ale Wistar rats was prepared and any subcutaneous fat was removed and freezed. The skins were used within 7 days of
prepasation. Human abdominal skin was obtained post mortem and subcutaneous fat and muscle were removed. The skin was stored in a
freezer until required but within 7 days of preparation.
Abarea of 2.52 cm? of skin was available for absorption and experiments were conducted in a water bath at 30°C. Receptor solutions were
- Sstirred for the duration of experiment.
,QQ Barrier integrity of skin samples was assessed by measuring their permeability to tritiated water.

cg'.
N
&
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Diffusion cells using skin from at least three cadavers were set up for each 10 h exposure time. '*C metam was applied to the skin at a rateof
four pl/em? (10.2ul/cell) to give dose rates of 940pg/cm? and 94 pg/cm?. The aqueous applications were spread over the skin surface a a%éhe
donor chambers covered with two porous carbon filter discs to trap any evaporating dose. The receptor fluid was water. The glass rods were
placed in individual capped pots to which 50% ethanol/water (5 ml) was added. Apart from the presence of carbon filters, the skiZwas left
un-occluded for the duration of the experiment. At 10 h, the skin exposure was terminated by removal of the donor chamber and tte receptor
solution. The carbon filters were placed in capped pots containing 50% ethanol/water for at least 0.5 h. residual donor material ¥as removed
from the exposed surface of the skin by rinsing with 3% Teepol in water. Skin was dissolved before counting. Samples wer& en from the
receptor solution at 0.5, 1, 2, 4, 6 and 10 h and original volume was restored. @

The study is accepted. Q
&
B.6.13 Toxicological data on non active substances (Annex IITA 7.4 and point 4 of the %@%duction)
.

Please, refer to doc J. QO

\

2
B.6.14 Summary of toxicity of the formulation metam sodium @o

Q
Metam sodium is only available as an aqueous solution containing about 54@ g/L a.i. and the product is
equivalent to the technical active substance as manufactured. Therefore,\@ acute toxicity studies were
conducted with aqueous metam sodium (or potassium) solutions as manufacgfed and are described in Annex II,

i Q
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B.6.15 Exposure data (Annex IIIA 7.2)
-9
N
Note for the revised DAR, prepared for the re-submission of the a.s. in July 2010. Q‘gj
Q

The field and greenhouse trials were revisited, and operator, worker and bystander exposure to MITC re-
assessed, based upon the conclusions of the EFSA and LoEP subsequent to the Peer-Review in 2008. (5

Input parameters were harmonised (70 kg b.w. for operators, and 60 kg b.w. for workers, bystanders and
residents). The working duration was 7h/d for operators and 8h/day for workers. Bystanders we@considered to
be present in the neighbourhood of treated fields or greenhouses during one hour. Resideuf exposure was
extrapolated for a 24h stay at more remote distances from the treated greenhouse (new trial). o,

The AOEL of MITC was 0.004 mg/kg b.w./d. ‘Q

The exposure values based upon the agreed input parameters were compared with the é@/lsed AOEL, and the
conclusions were amended accordingly. &

For the sake of transparency, the agreed values were highlighted in yellow in the 0r1g§131 text.

S

One new greenhouse study was added to the data package. Amendements aﬁé)new data were higlighted in
yellow. The new trial (reference IIIA 7.2.3 /03) was evaluated under B.6.15§.}4 (Operator exposure towards
MITC after application of Metam sodium in the greenhouse), “Second greenhouse trial (drip irrigation),
evaluated during re-submission in July 2010 o

All results (those agreed upon and concluded in the EFSA Report, and the new ones) are integrated in the final
conclusions under B.6.15.7 “Operator, worker and bystander exposurg.fo MITC after application of Metam”

G

Metam-sodium is a soil fumigant which is active against nematodéso, soil-borne diseases, weed seeds, seedlings
and soil pests. Metam-sodium is acting by decomposition to Methylisothiocyanate (MITC) and is used as a
soluble concentrate (SL) containing 510 g/L (42.1 % w/w) Merg?n—sodium.
Metam-sodium is used to prepare soils for planting of crops like potatoes, cabbage, carrots, strawberries, melons,
grapevine and orchards (see table B.6.15-1). QQ

o
Application of Metam-sodium is carried out by a sojl&injection technique using tractor-mounted equipment as
well as by a drip irrigation technique the latter of which does not require the presence of an operator except for
coupling the drum to the drip irrigation 1nstal@on In addition, Metam-sodium is also applied for soil
fumigation in greenhouses. b

.Q
Metam-sodium is applied at a rate of up @(01200 L/ha corresponding to 612 kg Metam-sodium/ha and the

product will marketed in 60, 200 and 1,00()517.) containers or drums.

For the application of Metam- sodlunQQfor soil fumigation purposes the following application techniques are
considered in this document: 0
1) Soil injection of the undggted formulation followed by incorporation by rotavation and soil surface
sealing with a roller (caifots, lamb’s lettuce, potato, tomato) in field and in greenhouses.
2) Drip irrigation under plastic film on the planting row (cucumber, eggplant, pepper, tomato, strawberry)
or on the planting rew in glasshouse).
G
In order to clarify the different uses of Metam, the EU-GAP table is represented in table B.6.15-0. Two remarks
are made: &
(1) the term “no dilutien” was used in the sense that Metam is not diluted prior to application, contrary to what is
common practice @r most plant protection products. Metam is not to be loaded and mixed in a tank, so there is
0 “spray solutign”. In the case of drip irrigation with Metam the dilution with water takes place during the
actual applicatign, not in a tank but in the tubes of the irrigation system with instantaneous application.

(i1) It was gf'note that there was no exposure study in order to support the soil injection at 40 cm at the site of the
de—rootei\/ine (0,2L/m?) in grapes. However, although the intended use in grapes is at the higher dose of 1020
kg a.s.Ara, only an occasional treatment would be necessary (isolated cases of few trees in a row of vines), and
the spot treatment at the foot of the de-rooted vine would most likely lead to a lower exposure of the operator
thafvthe treatment of a full field. The application rate on full field basis will be considerably lower than 1020 kg
a%/ha. Furthermore, the time between disinfection and the harvest of new grapes is considerably longer than in

\Q\ov’egetable growing, therefore residue trials in this crop were considered less relevant. Taking this into account,

the RMS considers this use in the EU-GAP table to be acceptable and covered by the risk assessments performed
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Table B.6.15-0: Detail of intended uses (updated GAP information) &
S
Crop and/ | Member state | Pr F Pests or & PHI Remarks
or or country od | G Group of o')\q’ (days)
situation uct | or pests Formulation Application & Application rate per treatment
na I controlled S
me | (b) > 0) (m)
() © &
Type | Conc. | method kind growth number _Jinterval kgas./hl | water l/ha | kga.s./ha
of'a.s. stage & min \@\\ between
(f-h) season max § applications min max min max | min max
(d-H @ 0] o) & (min)
Carrot DE, BE, CY, F Soil fumigant SL 510 Soil injection April- L \OQ' n.a. n.a No 408 n.a
ES, F, MT, EL, g/l + June o\r’& dilution
PL, HU, EL IT, incorporation 4
NL, P, UK at 25 cm by N
rotavation K
Carrot DE, BE, CY, F Soil fumigant SL 510 Soil injection Oct-Deg 1 n.a n.a No 408 n.a
ES, F, MT, EL, g/l + § dilution
PL, HU, EL IT, incorporation RS
NL, P, UK at 25 cm by Qo\’
rotavation |, %
Corn salad F, ES, BE, GE, F Soil fumigant SL 510 Soil injection 4¢ April- 1 n.a n.a No 306 n.a
(=lamb’s IT g/l + & Aug dilution
. ey
lettuce) incorporatign
at 15 cm%y
rotav@gon
Cucumber DE, BE, CY, G | Soil fumigant SL 510 la?lp- June- 1 n.a n.a 45000- 459 n.a Diluted
ES, F, MT, EL, g/l i.ﬁolgation Aug 180000 with water
PL, HU, EL IT, (§\’ under a directly in
NL, P, UK q%lastic film on the drip
QS) the planting irrigation
& row lines at
,\5\ concentra-
sz’? tion 0.5-
= 20%
S
&
S
S
¥
/(.Q\@
'
S
Q_




Metam-sodium

6-169

Volume 3 — Annex B — Toxicology and metabolism

August 2007

-
&
S
S
S

-9
Belgium Revised in August 2010 9:@\
.@\0_7
\677
Crop and/ | Member state | Pr | F Pests or 5 PHI Remarks
or or country od | G Group of $ (days)
situation uct | or pests Formulation Application <4~ Application rate per treatment
na 1 controlled ,\fz?
me | (b) & 0 (m)
(a) (©) &
Type Conc. method kind growth number int%ﬁ/al kgas./hl | water l/ha | kga.s./ha
of as. stage & min befween
(f-h) season max applications min max min max | min max
(d-H 0] () (k) & _(min)
Eggplant / CY, ES,F, G | Soil fumigant SL 510 Drip- June- 1 S@ n.a. n.a 60000- 612 n.a Diluted
aubergine MT, EL, IT, g/l irrigation Aug Q9 240000 with water
NL, P under a S directly in
plastic film on R the drip
the planting 8 irrigation
row & lines at
>
& concentra-
o tion 0.5-
PN 2.0 %
Pepper BE, CY, ES, F, G Soil fumigant SL 510 Drip- JL\@%- 1 n.a n.a 60000- 612 n.a Diluted
MT, EL, PL, g/l irrigation ug 240000 with water
HU, IT, NL, P, under a > directly in
UK plastic film on r}b the drip
the plantingoc)b irrigation
row c\)@ lines at
Q‘D concentra-
Y tion 0.5-
il 2.0 %
Potato DE, BE, CY, F Soil fumigant SL 510 Soilinjection Sept- 1 n.a n.a No 153 n.a
ES, F, MT, EL, g/l I+ Nov dilution
PL, HU, EI, IT, gincorporation
NL, P, UK QS) at 25 cm by
S rotavation
Strawberry | DE, BE, CY, F Soil fumigant SL 519 Drip Jul-Oct 1 n.a n.a 60000- 612 n.a Diluted
ES, F, MT, EL, &/1 irrigation 240000 with water
PL, HU, EL IT, @Q under a directly in
NL, P, UK \0&40 plastic film on the drip
& the planting irrigation
& row lines at
Oc? concentra-
_ @b tion 0.5-
£ 2.0%
o
K
Q_

§?‘
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Crop and/ | Member state | Pr | F Pests or 5 PHI Remarks
or or country od | G Group of $ (days)
situation uct | or pests Formulation Application <4~ Application rate per treatment
na 1 controlled ,\f§
me | (b) ¢ (1) (m)
@ © >
Type Conc. method kind growth number int%ﬁ/al kga.s./hl | water I/ha | kga.s./ha
of as. stage & min befween
(f-h) season max app ications min max min max | min max
(d-H 0] () (k) & _(min)
Tomato DE, BE, CY, G | Soil fumigant SL 510 Drip Feb-Aug 1 f n.a. n.a 60000- 612 n.a Diluted
ES, F, MT, EL, g/l irrigation Qg 240000 with water
PL, HU, EL IT, under a S directly in
NL, P, UK plastic film on R the drip
the planting 8 irrigation
row & lines at
>
& concentra-
o tion 0.5-
PN 2.0%
Tomato DE, BE, CY, F Soil fumigant SL 510 Soil injection M%&h 1 n.a n.a No 612 n.a
ES, F, MT, EL, g/l at5cm+ S dilution
PL, HU, EL IT, coverage by Y
NL, P, UK 10 cm of soil ,ob
Grape F, IT, DE, ES, F Soil fumigant SL 510 Soil injectim&% Autumn. 1 n.a n.a No 1.020 n.a
EL, HU, P g/l at 40 cm Before dilution
the site offthe | replantin
de-rodted g
vine (B2 1/m?)
Remarks: (a)  For crops, the EU and Codex classification (both) should be usedSwhere @i): g/kg or g/l
relevant, the use situation should be described (e.g. fumigation\& a structure) G) Growth stage at last treatment (BBCH Monograph, Growth stages of Plants, 1997,
(b)  Outdoor or field use (F), glasshouse application (G) or indoor@pplication (I) Blackwell, ISBN 3-8263-3152-4), including where relevant, information on season at time of
(c) e.g. biting and suckling insects, soil born insects, foliar fqu% weeds application
(d) e.g. wettable powder (WP), emulsifiable concentrate (E(5§{ granule (GR) (k) The minimum and maximum number of application possible under practical conditions of

(e)  GCPF Codes - GIFAP Technical Monograph No 2, 1‘2\@
(f)  All abbreviations used must be explained S

(g) Method, e.g. high volume spraying, low volume s
(h) Kind, e.g. overall, broadcast, aerial spraying, row,

the plants - type of equipment used must be il"ll\ at

S
ying, spreading, dusting, drench
dividual plant, between

)
(m)

use

must be provided

PHI - minimum pre-harvest interval
Remarks may include: Extent of use/economic importance/restrictions
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Table B.6.15-1: Summary of use pattern, application rates and equipment 9
N . Field/ @
Crop treated | Application rate of metam-sodium Method Q
Greenhouse )
Carrot 800 L/ha 408 kg a.s./ha Field ;gélr;né:;ttﬁy rlont(;)(z/rfﬁ(;{?? onon
Corn salad Soil injection + in boration on
(lambs 600 L/ha 306 kg a.s./ha Field Lsem gle IR S
lettuce) PRy (g.w
Tomato 1200 L/ha 612 kg a.s./ha Field S(c))\lzlelrzg ecgon gcs;lc?f(:ilﬁth -
. Soil injection + incorporation on
Potato 300 L/ha 153 kg a.s./ha Field 25¢m depth by rotovation
Strawberry 1200 L/ha 612 kg a.s./ha Field g{%@fﬁ?ﬁgﬂ??j;rs “I]) lastic
X -. . . _ 0
Cucumber 900 L/ha 459 kg a.s./ha Greenhouse Shilu ti(l)rr?(%?ltiﬁg glfa it(l)nsg ?o/:)v
Eggplant, ) N o
pepper, 1200 L/ha 612 kg a.s./ha Greenhouse <~ gﬁ;igglgitiﬁg 0121 ?131'15 ?o/:)v
tomato L P £
@

For the estimation of operator exposure in soil fumigation qggblcations, no generally accepted exposure
assessment model is available. When soil fumigants such as Mefam-sodium, which decomposes to the active
principle Methylisothiocyanate (MITC), are considered, then @posure towards MITC needs to be taken into
account. J\Q)’U

The application of Metam-sodium by soil injection and Q@Qp) irrigation is performed in the open field and in the
greenhouse. I

Operator exposure towards Metam sodium in greenhguses is considered different to the exposure of operators in
the open field, because both the application mode apPapplied concentration will be different.

In open field, Metam will be applied by soil inje@on with the 50% SL (note: chemigation is not an acceptable
application mode).

In tunnels or greenhouses, the drip—irrigation’§f Metam 50% S, diluted to a concentration of 0.5-2%, will be
considered the only acceptable agricultural(bgﬁctice.

The application scenarios for Metam—sq&fium, which comprise soil injection and drip irrigation and associated
exposure to operators during mixin%f%ading processes and during application differ profoundly from other
application techniques (such as spraying by tractor-mounted equipment with hydraulic nozzles). Therefore, the
conventional models for operator, &posure were considered irrelevant. Automated direct transfer systems will be
used for mixing/loading procedres resulting in negligible exposure. For the application of Metam-sodium by
drip irrigation mixing/loading@omprises only connecting and disconnecting of pumping systems to or from the
storage containers. In additigh Metam-sodium is rapidly transformed into MITC. The existent models provide no
tools for the estimation ofoperator exposure to metam sodium which is a liquid giving rise to the gaseous and
volatile metabolite MI@Z formed quite rapidly when metam-sodium enters into contact with soil.

< . o T .
Exposure of operatéts towards MITC during application was measured in different independent operator
exposure trials after soil injection application of Metam-sodium by tractor-mounted equipment, and after drip-
irrigation in a %2 nhouse.
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B.6.15.1 Estimation of operator exposure (Annex IITA 7.2.1.1) (0{’3
(
For the assessment of operator exposure towards MITC during soil injection application exposure measu@?nents
were performed in the South and in the North of the Netherlands, and in the S
under representative field conditions (i.e. application rate and application techniques). §
>

The company provided further information on the proposed personal protective equipment and orﬁt%)e application
technology:

the company recommend wearing face—sealimﬁ? goggles, water proof gloves and coveralls during handling, as
well as respiratory protection with vapourgemoving cartridges (TC-23C or TC-14 G, A2B2) and chemical
resistant foot wear. As respiratory prote@é equipment the company promotes the use of the helmet which is
more user-friendly than the mask as it fg§t itates breathing.

During the treatment, a coverall, wat€r proof gloves, chemical resistant footwear are obligatory. If a strong
odour is detected, we also recomme%@the face goggles and respiratory protection.

s

Technologies of application :_r\@thanised or drip-fumigation
&>

Application by drip irrigati@?
Use is made of the exis@g irrigation network in greenhouses and/or under plastic sheeting. An automatic
pumping system dilutegJyletam-sodium aqueous solution with the desired quantity of water. The dilution factor
is based on the applica{%n rate per ha of treated soil surface and the quantity of water normally needed to irrigate
the soil to a certain dp%th (root area).
There is virtually a9 contact to the product: in the beginning of the application the operator (mixer/loader) has to
dip a tube in th Qtum of —undiluted— metam-sodium solution. Then a pump is turned on, which is automatically
diluting the métam and sending it to the irrigation tubes. At the end of the application, the operator removes the
tube from therum and puts it in a bucket of clear water. This way, the entire system is rinsed with water, which
is necessg\é ecause of the phytotoxic nature of metam.

<
Mechdnised application
Spe@ﬁj‘sed equipment injects the metam-sodium aqueous solution (undiluted) directly into the soil. There is a
t towards using tractors equipped with pressurised cabins. The loading of the tank is done by pumping the

& duct directly from the drum or container. There is virtually no contact with the product.
N

&

6.
N
&
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Modern machines are already equipped with a fixed pumping system and pumping tubes (attached to the®
machine). In the latest system for transferring to product, a 500 Litre drum is installed automatically on:fhe

machine (no heavy weight for the worker) and fitted with a dry coupling system (no leakage). Q‘Zgo
Q
Conclusion <

Metam (-sodium) is not applied by spraying but by special application techniques such as drip in‘&ation and
mechanized soil incorporation. These techniques preclude exposure to metam-sodium via spray drfft or spillage
during manual emptying of containers into the spray tank. In combination with the recomm@ﬁded personal
protective equipment, the use of metam-sodium according to the GAP is deemed to $& safe for the

S

operator/mixer/loader. o)
~Q
xS
B.6.15.1.1 Estimation of operator exposure to Metam-sodium (Annex IITA 7.2.1.1) QO
Not relevant, as no exposure to Metam-sodium (approved PRAPeR Peer Review 2008@}
$

B.6.15.1.2 Estimation of operator exposure to MITC (Annex IIIA 7.2.1.1)

3{}(’)/)

No model is available for the estimation of operator exposure to MITC after S%ﬂ injection application of Metam-
sodium. S

For the assessment of operator exposure towards MITC during soil inj ect@?application exposure measurements
were performed in the South and in the North of the Netherlands un(ler representative field conditions (i.e.

application rate and application techniques) the results of which are de@lbed below.
@

N
B.6.15.2 Measurement of operator exposure (Annex ITTA 7.2.1@9
L
N
B.6.15.2.1 Measurement of operator exposure to metam sodium (Annex IIIA 7.2.1.2)
Not relevant, as no exposure to Metam-sodium (approved PR&PeR Peer Review 2008).

(%]
B.6.15.2.2 Measurement of operator exposure to MIPC after field application of metam sodium
(Annex ITIA 7.2.1.2) <
L

A L .
To assess operator exposure towards MITC durm@pphcahon of metam, three operator exposure studies were
performed in the Netherlands. @
Metam-sodium was applied by soil injecti

using representative scenarios with respect to application
techniques (cultivator injector, spade injector,ahd Rumptstad shear injector), application rates and soil types.
Exposure measurements on MITC compriggd personal measurements of the operator/tractor driver at the lapels,
measurements in the tractor cabin and t@}'asurements outside the tractor cabin near the tractor driver. Only the
inhalation route of exposure was takend#ito account for MITC exposure measurement. Dermal exposure towards
MITC is considered negligible dugrto the availability of the substance in the gaseous phase only after
decomposition of Metam-sodium.t&lrthermore, the MITC exposure results obtained in these exposure studies
after application of Metam—sodi%m by a soil injection technique do represent a worst case since for drip irrigation
application where no operato%%as to be present during application and thus, no to negligible exposure towards
MITC is expected. &
2

The methods used and relts obtained in the MITC exposure studies performed after soil injection application
with and without anti-dgip system are described in the following.
&

- Exposuré)f the user to methylisothiocyanate during soil decontamination withMetam-sodium on
industrial potato land (Blootstelling van de toepasser aan methylisothiocyanaat tijdens de
gror:onntsmetting met metam-natrium in het fabrieksaardappelgebied) ( Mulder, A. et al 1994)

&

In this s@y, Monam (metam sodium, 510 g/L) was applied by soil injection onto 15 different parcels as

described.in table B.6.15.2.2-1.
Q
S
OC)
@b
N
Cg'.
N
Q&
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Table B.6.15.2.2-1: Injection equipment and soil parameters for decontamination of soils with M#n
sodium/MTIC. O
Sandy soil | Reclaimed moor soil A(Z)V
Injection equipment specification ,5\'
- 11 parcels decontaminated - 4 parcels decontaminated o
- 9 parcels treated with spade injectors: 7 with - 3 parcels treated with spade inj ectors@with
antidrip caps, 2 with blow through system (1 antidrip caps, 1 with blow through (?’?tem turned
turned on and 1 turned off) on S
- 2 parcels treated with cultivator injector fitted - 1 parcel treated with cultivator igjector fitted with
with blow through system, 1 turned off and 1 antidrip caps \\,Q
turned on - flat driven rollers (\O
- flat driven rollers - soil sealing efficiency m&&rate to good
- soil sealing efficiency moderate to excellent &
Soil parameters L
pH:44-5.6 pH:42-58 &
Moisture: 13.4 —23.7 % Moisture: 215~ 32.6 %
Organic content: 4.2 — 9.1 % Organic cg@ent: 13.3 -28.6 %
&
Material and methods: S

Metam-sodium (510 g/L) was applied onto 15 different parcels at 12 differeril}%eld locations in the Netherlands during soil
decontamination of industrial potato land in the autumn (end of Septembera{atil mid of November) of 1992. Tractor-drawn
equipment was used with 12 parcels treated with spade injector and 3 pétcels treated with cultivator injection equipment,
respectively. In order to avoid exposure during turning at the headlands-4lt injection equipments used were fitted with an anti-
drip systems, i.e. anti-drip caps or blow-through system. Irrespective &f the injection equipment used all tractors were fitted
with one to two flat driven rollers for sealing of the soil. Soil decgjitamination application was carried out by contractors
taking part in the exposure measurements and all contractors werg,representative for the group of soil fumigants applicators
as was the selected area of the parcels. Contractors wore overa[\l‘,ﬁnd were using gloves. During injection gloves were stored
inside or outside of the tractor cabin or in the overall. Furtherimore, filling times and the number of filling operations, spills
during filling and number of drip during turns at the headlarSs were recorded.
Application rate of Monam was 300 L/ha and 11 soils @ere classified as sandy soils and the 4 soils were classified as
reclaimed moor soils. Soil parameters such as soil temﬁ@ature, pH, soil humidity and organic content were determined for
each treated soil in addition to meteorological pardfheters such as wind speed, wind direction, air humidity and air
temperature, respectively. Exposure measurements were performed on the operators, within the tractor cabins and outside of
the tractor cabin near the tractor driver. v
MITC concentrations were determined by usi& DuPont P4LC air pumps with a flow-through of 40 L/h. Pumps were
connected to an SKC adsorbent tube whic@ctivated carbon as the adsorbent material. After termination of sampling
adsorbent material extracted with acetone ané"analyzed by gas chromatography (GC).
Blank tests for determination of the MITC®ackground concentration conducted in addition to penetration measurements for
the investigation of the adsorption cap of the adsorbent tubes used were performed for both personal and tractor cabin
measurements. In addition, recovery migasurements were performed to assess extraction efficiency and recovery of MITC of
spiked adsorbent material. Duratiqn&s 7 h was taken into account for one representative working day.

X

Analytical investigations:
Recovery experiments demon&@ated that average recovery of MITC in spiked acetone solutions to which the content of an
SKC adsorbent tube was add@d amounted to 87 %.
On the basis of the ana&al method used the limit of detection (LOD) was shown to be <0.01 pg/mL in acetone as the
solvent.
All blank tests perfon\&d prior to injection application of Metam-sodium on the respective fields demonstrated background
values in the range 67 < 0.01 pg/mL to 0.08 pug/mL of acetone. There were two outliers with figures of 0.15 and 0.24 ug/mL
which were due @contaminations from adjacent fields. In addition, penetration experiments did not reveal breakthrough of
the adsorbent nfaferial used since no penetration of MITC to a second SKC tube could be demonstrated and MITC was
efficiently adsetbed onto the activated carbon. On four parcels exposure measurements were performed in duplicate. The
reproducibiécy of the method used was investigated in the tractor cabin air of four different parcels by performing duplicate
measureniélts. Variations between values of duplicate measurements of the cabin air were within a range of 0.5 — 29 %.
The ﬂozg\rate of the air pumps used was shown to be within 10 % of the set flow-through of 40 L/h or about 667 mL/min.
The stiidy is accepted.
N
O
@ﬁ' dings:
“Personal, cabin and outside air MITC exposure measurements showed that in 13 of 15 measurements exposure
A towards MITC was low. During soil fumigation of parcel BG2 high exposure towards MITC was found on

;.
N
&
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personal measurements while exposure figures in the cabin and outside of the tractor were comparable to anB‘
other parcels treated. The higher exposure figure was the result of filling of the tractor tanks from 200 L druths
during which the operator/driver was wearing gloves and subsequent storage of the contaminated gloves if'the
overall pockets of the driver thereby contributing to a high exposure towards MITC during the appjication
period. RS
The somewhat lower exposure figures in the cabin of the tractor were due to open cabin Windq§s thereby
lowering cabin MITC concentration by dilution with fresh air. 3
In parcel BG11 exceptional high MITC concentrations were found on personal and cabin meas@cments due to
damage to one of the injector spades which were repaired on the field that was already tre @d with Metam-
sodium. As a consequence thereof both the overall and footwear of the operator/driver begame contaminated
with treated soil that released MITC and which resulted in the observed high MITC eprere levels. This has
been confirmed by the second period of treatment on the same parcel where comparatively low MITC
concentrations were demonstrated on both personal and cabin measurements with MIT&-concentrations of about
200 pg/h.

Exposure figures for parcels BG12 and BG13 —which are at the same location and treated at the same date-
demonstrate that although exposure figures for both personal, cabin and outsg'@e air measurements were in
general low, the use of blow-through equipment reduces exposure by a factor,@?about 2 — 3 in the tractor cabin
and by a factor of about 9 outside of the tractor which confirms the effectiveness of anti-drip equipment for
exposure mitigation. In addition, it was demonstrated that there was no@preciable personal MITC exposure
during loading/filling processes of the tractor tanks. o~

o

Overall it could be demonstrated that average exposure ﬁgures\@%re comparable for personal and cabin
measurements (about 145 pg MITC/h for personal measurements’ vs. about 141 pg/h in the cabin) while
measurements outside of tractor cabin were lower (29.8 pg/h). \{Fhe cause for this difference is due to higher
ventilation while in the closed cabins generated MITC canng$ escape which results in both higher and also

comparable figures for personal and cabin exposure (table B.@?5.2.2—2).

(%]
Table B.6.15.2.2-2: Average exposure towards MITC duriﬁg soil injection in pg MITC/h

Field Type of injector Area Dursation of Inhalation exposure in pg MITC/h
Code treated meastirement
(ha) | O(min)
o Personal Cabin Tractor
Q} measurement | measurement | measurement
BGI Spade inj. Db 128 .7 145 48.4 45.7 23.9
BG2 Spade inj. Ad 3.50,,0.) 250 683.1 234.1 58.0
BG3 Spade inj. Ad 2.3% 215 57.1 46.6 7.4
BG4 Cultivator inj.  Ad 554 245 72.4 91.6 6.4
BG5S Spade inj. Ad | «01.64 130 41.9 333 16.6
BG6 Spade inj. Ad [ 4.84 315 107.9 104.3 21.3
BG7 Spade inj. A 5.41 300 149.4 177.7 44.6
BG8 Spade inj. Ad 5.15 310 146.4 144.4 *
BG9 Spade inj. ;,ﬁb 2.70 145 121.1 122.7 68.0
BG10 Spade inj. Qf -db 2.44 150 130.1 128.3 61.0
BGI11 Spadeinj. ,O Ad 2.75 230 739.8 706.6 Hx
BG12 Cultivatorihj. Db 2.38 135 14.4 16.7 1.9
BG13 Cultivagéinj.  -db 2.93 200 36.3 53.1 18.6
BG14 Spadg . Ad 3.93 220 146.6 122.7 *
BG15 Spade inj. Ad 2.93 245 211.4 178.4 *
Average  .° 3.32 216 180.4 147.1 29.8
Average (V@BG2) 3.30 213 144.5 140.9 27.0
Ad: fitted with anti-drip caps
Db: é’ltted with blow-through equipment switched on
-db: fitted with blow-through equipment switched off
* O not conducted (BG8: rainy weather; BG14+15: technical difficulties in mounting the respective pump units to the
tractor
. \%@J L measurement lost due to strong vibration of the tractor during application
&
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If the mean exposure figures obtained on a ug MITC/h basis are transformed to a daily exposure per perso&
(working day of 7 h/d considered for exposure calculations) the average exposure for personal, cabin and tragtor
measurements amounted to 1.26, 1.03 and 0.21 mg MITC/person/d if all parcels were considered. This ex&éixure
is reduced to 0.69, 0.68 and 0.19 mg MITC/person/d if parcels with exceptional high exposure figures dug,fo the
presence of contaminated gloves in the tractor cabin or due to repair of the equipment are excluded from

exposure measurements (table B.6.15.2.2-3). bo
Table B.6.15.2.2-3: Average exposure towards MITC on personal, cabin and outside air measurené’g)nts during
soil injection application with anti-drip equipment. ,\(D
Site of measurement MITC MITC exposure MJIJT C exposure
exposure (mg/person/d)* &mg/kg bw/d)**
(mg/h) Y
Personal measurements c:}
all parcels 0.1804 126 & 0.018
excl. BG2 0.1445 1.01 & 0.014
excl. BG2 + BG11 0.0987 0.695 0.01
parcel BG2 0.6831 4498 0.068
parcel BG11 0.7398 518 0.074
Cabin measurements : Qy
Inside : Q
all parcels 0.1471 |7 1.03 0.015
excl. BG2 0.1409 &7 0.99 0.014
excl. BG2 + BG11 0.0973 0.68 0.001
parcel BG2 0.234° 1.64 0.023
parcel BG11 0.7066 4.95 0.071
Sum of personal + cabin measurements all parcels 0,327 2.29 0.033
Outside : 9
all parcels D298 0.21 0.003
excl. BG2 d 270 0.19 0.0027
*: working day of 7 h/d considered for exposure cilculations; **: body weight of 70 kg/person assumed.
)

For risk assessment purposes the measured MI@ exposure levels are compared to the AOEL of MITC. For this
purpose exposure of operators via the inhal&%ion route is considered only which is justified on the mode of
application and the resulting release of Vol‘gbog’e MITC into the surrounding air only.

\&
(calculation reviewed after Peer-Rev&Q%)v, EFSA, 2008, see below)

Comparison of MITC exposure 1 ols after personal and cabin measurements on a mg/kg bw/d basis with the
revised AOEL of 0.004 mg/kg bw.d for MITC which was determined in the 90d dog study demonstrated that the
exposure accounted for 25 % tcé?SO % of the AOEL when average figures or figures excluding exceptional high
exposure levels were cons'Qg%ed. In addition, storage of used gloves in the cabin or the overall pockets
considerably contributes tofhigher personal and in part also to cabin MITC exposure levels (see parcel BG2)
which can be avoided bbﬁbrage of used gloves outside of the cabin during soil injection application.

If situations such ascunscheduled repair of injection equipment on treated fields or storage of contaminated
gloves within the tzactor cabin against the label recommendations are considered exposure reaches a maximum
of 1890 % of thff?evised AOEL. In addition, if appropriate respiratory protection such as a half-mask with
combination filfer A1P2 is worn during unscheduled repair procedures on the field and in the further course of
the application™ process, this high exposure, which comprises the entire application period, is reduced to
0.074 mg/kgbw/d x 0.02 (2 % permeation through filter mask) = 0.00148 mg/kg corresponding to a maximum
of abouté@% of the revised AOEL (see Table B.6.15.2.2-4)
QO

MIT& a severe respiratory irritant and respiratory protection such as a half-mask with combination filter A1P2
ihéﬁ?d be worn during the whole process. In these conditions, operator exposure is below the AOEL (see Table
15.2.2-4).
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Revised calculations: already Peer-Reviewed, EFSA 2008 (see below)

Open point: 2.20 MSs to discuss the outcomes and relevance to the proposed scenarios of the 3 field ggﬁies
presented @
[See reporting table 2(62)]. &
$

>

“In the first study summarised (Mulder 1994) average exposure values are considered, exclud@ outliers. Due
to the limited number of measurements, the approach should be discussed further.” N

Partly agreed with the remark, as an average on ambient air samples for 15 parcels (in dupljé'te on 4/15 parcels)
is not particularly low for an exposure study. In 2/15 cases, high MITC levels were detected, due to
contamination of the coverall or gloves with product, which was considered a realistiré?ase. Therefore, values
were also mentioned in the presence of these outliers. For these high exposures, the\ﬁ%k was mitigated by the
wearing of a respirator with maximal protection (2% penetration), and exposure wasfeduced to about 37% of the
proposed AOEL (adapted table from DAR: table B.6.15.2.2-4) $

Remarks were formulated concerning the three field studies. It may be summarised as follows:

S
Adapted table B.6.15.2.2-4: MITC operator exposure estimates in open field L@lder, 1994)

Site of measurement MITC exposure (mg/kg bw/d) Q,o) % of AOEL
-RPE +RPE <~ .RPE +RPE

Personal measurements L
all parcels 0.018 0.00036 N 450 9
excl. BG2 0.014 0.00028 Y 350 7
excl. BG2 + BG11 0.01 0.0002 ~£OV 250 5
parcel BG2 0.068 0.00136. 1700 34
parcel BG11 0.074 0.00148, 1850 37

P

Cabin measurements ,,\
all parcels 0.015 @003 375 7.5
excl. BG2 0.014 20.00028 350 7.0
excl. BG2 + BG11 0.001 \(\ 0.00002 25 0.5
parcel BG2 0.023 \\O 0.00046 575 11.5
parcel BG11 0.071 o\f 0.00142 1775 35.5

)

Outside :
all parcels 0.003 oy 0.00006 75 1.5
excl. BG2 0. 0027Q)v 0.000054 68 1.4

oMITC levels, including worst-case results algi;ﬁmparison with the revised AOEL (0.004 mg/kg b.w.d) during soil injection
application of Metam sodium at a rate of 300ds7ha;
ecalculations based upon working duratio (?7h/d, b.w. =70 kg; respiration rate 1.25 m*h;
o+RPE: respirator with A1P2 filter (2% g@netration)

b(b
Conclusion of the RMS: Q<
The MITC exposure study perférmed after soil injection application of Metam-sodium under representative field
conditions demonstrated thaf>in some situations there was exceedance of the AOEL of MITC. Appropriate
respiratory protection is r%&nmended for the operator during the whole process.

&

- Exposure of the @Qer to methylisothiocyanate during soil decontamination of bulb parcels with Metam-
sodium (Blootstélling van de toepasser aan methylisothiocyanaat tijdens de grondontsmetting van
bloembollenpe;é:elen met metam-natrium) (De Rooij, M. et al, 1993)

Q

Material an@c%ethods:
Metam-sodium (BASF monam, Aamonam, Shell-NMC and Luxan monam (Metam-sodium 510 g/L) was applied for soil

deco;?gnation purposes onto 11 representative bulb parcels during 25 July and 29 August 1992 at an application rate

rangingZfrom 420 L/ha to 700 L/ha. Four of the parcels were located in South Holland (Bloembollenstreek) and seven were

locatéd in North Holland (Noordelijk Zandgebied). The average area of the fields treated in South and North Holland was

1.1%a and four ha, respectively, and the fields were classified as sandy soils in both areas. Soil and environmental parameters

s as soil moisture content, soil and air temperature, relative humidity, wind direction and wind speed during soil
-{econtamination of parcels in addition to general weather conditions were determined.

/(Q Eight different contractors who voluntarily took part in the exposure measurements during representative application of

K
S
&

Metam-sodium conducted soil fumigation. Three of the eight contractors were treating two parcels each. Prior to application
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of Metam-sodium the status of the contractors’ personal equipment with regard to work clothes, type of footwear, gloves ar@‘
facemasks was recorded. All parcels were treated using specialized equipment, i.e. cultivator injectors that inject Metdm-
sodium into the soil at a depth of about 18 —20 cm. One equipment used for this purpose was fitted with a blow—th@gh
device on the injector thereby reducing the loss of Metam-sodium when turning at the headlands. Immediately after injettion,
one or two flat rollers one of which was a driven roller to ensure that the soil was well compressed and sealed compressed the
soil. In all cases, the injection activities started on the downwind side of the parcel thereby reducing additionél exposure
because of emission of MITC form parcels that were already treated.
The average tank capacity of the tractors was 450 — 500 L which was filled from 3,000 L supply tanks 0$;200 L drums.
Transfer of Metam-sodium from storage tanks or drums to the tractor tanks were accomplished by means of a positive
pressure or vacuum system. Positive pressure systems are used for 3,000 L supply tanks while both syste&(bwere in place for
200 L storage containers. @
The following parameters for the application of Metam-sodium on each treated parcel were recorded:\"Q
)
- Type and capacity of stock container \Q
- Filling system used, injector tank capacity, number of filling procedures per parcel, filling Q«(;?le and total filling volume
- Injector type, working width, number of rollers, injection depth and type of caps (anti-drig-caps etc.)
- Dosage applied per parcel and product used
- Working direction, number of work sessions per parcel, work duration and sealing le(gg of soil
NS
For the determination of exposure of MITC only the inhalation route of exposure was’G)%"nsidered and exposure via the dermal
and/or oral route of exposure was considered negligible. Qg)

Representative measurements were performed during filling to gain an impre, on on possible exposure during operations
other than soil injection. MITC exposure measurements were perform@-‘ on the operators/tractor drivers (personal
measurements) and within the tractor cabin. MITC concentrations were@\stermined by using DuPont D4LC air pumps
operating at a flow-through of 40 L/h connected to an SKC adsorbent tib@ with activated carbon as the adsorbent material.
SKC tubes were fastened to the lapel of the operators and in the tradfor cabin. After termination of sampling adsorbent
material extracted with acetone and analyzed by a suitable gas chron@graphy (GC) method with NP (nitrogen-phosphorus)
detection. The robustness and stability of the method used for exp\@sure measurements was verified by conduction of flow
rate controls, blank tests for MITC background concentrations, extraction efficiency (recovery) experiments and penetration
measurements to investigate the capacity of the used SKC ad,{&bent tubes. Within the tractor cabins MITC exposure was
determined in duplicate while single determinations were ¢ d out for personal exposure measurements. Duration of 7 h
was taken into account for one representative working day\b

Analytical investigations: o

Recovery experiments demonstrated that average re@%’ery of MITC in spiked acetone solutions to which the content of an
SKC adsorbent tube was added amounted to 66 %. <

On the basis of the analytical method used the lintit of detection (LOD) was shown to be <0.01 pg/mL in acetone as the
solvent. Blank tests performed prior to injectiof-application of Metam-sodium on 5 representative parcels (parcels 1, 4, 8, 9
and 10) demonstrated background levels of C below the limit of detection (< 0.01 pg/mL). Good repeatability could be
shown for the duplicate measurements withifrthe tractor cabin since measured figures differed on average by 3.15 % only.

Penetration experiments did not reveal @ankthrough of the SKC adsorbent tubes since no penetration of MITC to a second
SKC tube could be demonstrated and MITC was efficiently adsorbed onto the activated carbon. MITC quantities in the first
adsorbent tube were 3.2 ug and S@g indicating that the adsorbent capacity of one tube is high and that MITC figures
obtained after work up of the tube’g}\accurately reflect the actual airborne MITC concentrations.

The average flow rate of the.a@ pumps used was shown to be 39.6 L/h (or 660 mL/min) which was within 1 % of the set
flow-through of 40 L/h (0r<6)g’/' mL/min).
The study is accepted. &
. >
Findings: “
Nearly all contr frs were wearing suitable and effective protective equipment, i.e. shoes or boots, overalls and
gloves, during @ng and soil injection of Metam-sodium. Gloves were stored outside the tractor cabin. Only one
contractor wasking on parcel no. 2 was wearing no gloves but washing the hands immediately after filling at the
company.o e of the contractors used a face mask.
b
Durin é\fle MITC measurements performed after soil injection application of Metam-sodium it could be
demqfistrated that in most cases obtained exposure figures for personal measurements were comparable to or
slightly higher than corresponding figures for cabin measurements in the respective parcels. Only in parcels no. 5
6 figures for cabin measurements were higher than for personal measurements in the same parcel and it was
-Gndicated that this might have been the result of a defective injector construction. Furthermore, large differences
AJin the measured MITC exposure levels were noted among the various parcels which might be due to a

Cg'.
N
&
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of transformation of Metam-sodium to MITC. The measurement results gave no clear indication for a connectién
between the level of MITC exposure and the presence of special equipment in the cabin or the type %bsoil
sealing technique used. Q

)
In general, highest exposure figures for both personal or cabin MITC exposure were measured particé;rly at the
end of the decontamination period when decontamination of the end lands was performed which i®explainable
by release of MITC from Metam-sodium that leaked on the ground of the end lands or into shallo@*soil when the
tractor was turning. g
In parcels 10 and 11 soil injection was performed by the same contractor using soil inject@%’ equipment with
blow-through system. When the blow-through system was switched on considerably lq"@er MITC exposure
levels (about 6-times lower) were measured in parcel 10 as compared to parcel 11 Q@en the blow-through
equipment was not operating. )
In parcel 11 leakage of Metam-sodium was reported from the injector thereby g§@ributing to higher MITC

exposure levels on personal and cabin measurements, respectively (see Table B.6.15.2.2-5).
N
Table B.6.15.2.2-5: Injection equipment and soil parameters for decon,@f‘zx;r'\ination of soils with Metam-
sodium/MITC. MITC exposure levels on personal and cabin measurements. <&
Parcel No. Parameters of sandy soil Injection Qg) “ MITC concentration in air
(Applicatio equipment'{\. (mg/m°)
n rate L/ha) cultivator inj@or Personal Tractor cabin
w/o anti-drigicaps | measurements | measurements

1 (700) moisture content: 9.4 % 2 flat rollgrs + 0.045 0.041

soil temperature (5 — 20 cm): 19-22°C | poweredrollers

Wind speed: 3-5 m/sec. ‘Z?b

air temperature (1m): 17-21°C Q

air humidity: 81-93 % 2
2 (420)no moisture content: 12.3 % “flat roller 0.006 0.006
PPE soil temperature (5 — 20 cm): 16-18°C _ S +powered roller

Wind speed: 2 m/sec. \§b

air temperature (1m): 18-20°C @

air humidity: 51-63 % 9
3 (700) moisture content: 10.3 % I (leaks) 0.037 0.025

soil temperature(5 — 20 cm): @@26‘@ 1 flat roller+

wind speed: 4-5 m/sec.air te@})eramre powered roller
(1m): 25-27°C S
air humidity: 31-32 %

4 (525) moisture content: 4.8.% 2 flat rollers + 0.047 0.031
soil temperature (5 6@0 cm): 17-20°C | powered rollers
Wind speed: 3-5 @‘sec.

air temperature@m): 19-22°C
air humidity:89-92 %

9 (560) moisture coafent: 11-11.2 % 2 flat rollers + 0.162 0.159
soil temperature (5 — 20 cm): 17-18°C | powered rollers
Wind speed: 4-11 m/sec.

air teréx\)erature (1m): 16-19°C

air Bpmidity: not measured (defective

dévice)
11 (700) @oisture content: 7.6-8-4 % 2 flat rollers + 0.068 0.066
@(”soil temperature (5 — 20 cm): 17°C powered rollers
(\o\ Wind speed: 5-6 m/sec.
{\\. air temperature (1m): 19-20°C
2 air humidity: > 90 %
10 E)@O) moisture content: 7.6-8.4 % 2 flat rollers + 0.011 0.013
o soil temperature (5 — 20 cm): 17°C powered rollers
| @b Wind speed: 5-6 m/sec.
&0\ air temperature (1m): 17-18°C
(9.. air humidity: > 90 %
S
&




Parcel No. MITC concentfdtion in air MITC exposure MITC exposure
(Application (mgfin®) (mg/person/d)* (mg/kg bw/d)*
rate L/ha) Personal (0" | Tractor cabin Personal Tractor cabin Personal Tractor cabin
measuremdls | measurements | measurements | measurements | measurements | measurements
1 (700) 0.045" 0.041 0.397 0.359 0.00567 0.00513
2 (420)no PPE 0.006 0.006 0.056 0.054 0.0008 0.00077
3 (700) 00037 0.025 0.325 0.216 0.00464 0.00309
4 (525) . 00.047 0.031 0.412 0.267 0.00589 0.00381
5 (700) L9 0.109 0.119 0.951 1.044 0.0136 0.0149
6 (700) > 0.170 0.187 1.491 1.637 0.0213 0.0234
7 (560) N 0.044 0.042 0.388 0.370 0.00554 0.00529
8(7000 & 0.105 0.070 0.918 0.612 0.0131 0.00874
9 (560) «© 0.162 0.159 1.421 1.392 0.0203 0.0199
equippgent with blow-through system:
10 (769) 0.011 0.013 0.100 0.116 0.00143 0.00166
11@060) BT 0.068 0.066 0.597 0.574 0.00853 0.00820
operating
\é\fAverage 0.073 0.069 0.641 0.604 0.00915 0.00863
A parcels 1 — 11

Metam-sodium
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Parcel No. Parameters of sandy soil Injection MITC concentration in airO
(Applicatio equipment: (mg/m’) Y
n rate L/ha) cultivator injector Personal Tractqb@abin
w/o anti-drip caps measurements | measuvements
Injection Q\\'
equipment: @)
cultivator injector @b
+ anti-drip caps ,5\‘
5 (700) moisture content: 14.5 % 1 flat roller + 0.109 OK)I 0.119
soil temperature (5 — 20 cm): 16-16.5°C | powered roller Q
Wind speed: 2-3 m/sec. 6;0
air temperature (1m): 14-16°C <
air humidity: 97-98 % <
6 (700) moisture content: 12-12.5 % 1 flat roller + @70 0.187
soil temperature (5 — 20 cm): 16.5-19°C | powered roller ) §
Wind speed: 0-3 m/sec. ;Z;.\
air temperature (1m): 18-19°C Q*)é
air humidity: 75-82 % D)
7 (560) moisture content: 10-11 % 2 flat rollers + QSJ 0.044 0.042
soil temperature (5 — 20 cm): 15-16°C | powered roller o
Wind speed: 4-6 m/sec. 9
air temperature (1m): 16°C o\(Z>
air humidity: 74-77 % -9
8 (700) moisture content: 10.5-12 % 2 flat rolers + 0.105 0.070
soil temperature (5 — 20 cm): 17-22°C | powered roller
Wind speed: 2-4 m/sec. N\
air temperature (1m): 16-22°C QQ
air humidity: 65-89 % o
Average moisture content: 9.4 % bQ 0.073 0.069
parcels 1 —|soil temperature (5 — 20 cm): 19-22°
11 Wind speed: 3-5 m/sec. ~QO
air temperature (Im): 17-21°C bo_,
air humidity: 81-93 % S

*:7 h per working day, body weight: 70 kgs/gson; cabin windows and doors were closed in tractors of all 11

parcels; with the exception of tractor;

Table B.6.15.2.2-6
of Metam-sodium on bulb parcels ¢

&

parcels 2 + 3, all tractors were equipped with ventilation.

: Results of ﬁ%’rsonal and tractor cabin MITC exposure measurements after application
essed as mg MITC/person/d and mg MITC/kg bw/d.
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*:7 h per working day, body weight: 70 kg/person; respiration rate/person: 1.25 m*/h

9

N
Revised calculations: already Peer-Reviewed, EFSA 2008 Q‘Z?

2

Open point: 2.20 MSs to discuss the outcomes and relevance to the proposed scenarios of the 3 ﬁe)@studies
presented o
[See reporting table 2(62)]. >

o

\
QO

“In the study by De Rooij 1993, the final conclusions are based on average exposure level&@n six out of 22

measurements, the AOEL is exceeded, whereas the exposure level is below the AOEL if the ayerage is taken into

account. Due to the limited number of measurements, the approach should be discussed fu@%r. 7

Again, there were 11 treated fields, a number which is acceptable. After inspection of th&igh values among the
operators, it would appear that exceedence (parcel 6 and 9) was about 5-5.3-fold th&AOEL. Average values
were up to 229% of the AOEL. As the global evaluation demonstrated the n for RPE with maximal
protection, even the outliers from this study would have been exposed to MITC Oqs levels of about 12% of the

AOEL, which is acceptable N

(adapted table B.6.15.2.2-7 from DAR: bold values for outliers) ) \,o’éb
o
Table B.6.15.2.2-7: operator exposure estimates in open field as compare the systemic AOEL of MITC
(De Rooij, 1993) S
Parcel No. MITC exposure 2 % of AOEL
(Application rate (mg/kg bw/d) -RP]EOO +RPE
L/ha) Q
Personal Tractor Personal &f  Tractor Personal Tractor

cabin (Q)(b cabin cabin
1 (700) 0.00567 0.00513 1422 128 2.8 2.6
2 (420) 0.0008 0.00077 2;0\) 19 0.4 0.4
3 (700) 0.00464 0.00309 \Q§16 77 2.3 1.5
4 (525) 0.00589 0.00381 R 9147 95 2.9 1.9
5 (700) 0.0136 0.0149 .(\OV 340 373 6.8 7.5
6 (700) 0.0213 0.0234 . P 533 585 10.7 11.7
7 (560) 0.00554 0.00529< 139 132 2.8 2.6
8 (700) 0.0131 0.0087%4 328 219 6.6 4.4
9 (560) 0.0203 0.0499 508 498 10.2 10.0
10 (700) 0.00143 000166 36 42 0.7 0.8
11(700) 0.00853 000820 213 208 4.3 4.1

1Y

Average (1-11) 0.00915 7 0.00863 229 216 4.6 43

oMITC levels, including worst—cas@esults and comparison with AOEL (0.004 mg/kg b.w.d) during soil injection application
of Metam sodium at a rate of 42 43'00 L/ha;

ecalculations based upon wor duration of 7h/d; b.w. =70kg; respiration rate 1.25 m*/h;

o+RPE: respirator with AlP%Z"ﬁlter (2% penetration).

Q
(calculation reviewedé@fer Peer-Review, EFSA, 2008, see above)

@

Conclusion: 6\

The MITC exﬁwe studies demonstrated that after soil injection application of Metam-sodium on eleven
representative @elds under representative conditions the AOEL of MITC was exceeded in most of the field
parcels treated when RPE was absent. Furthermore, the varying exposure levels determined after personal and
tractor cabin measurements demonstrated possible variations in the degree of exposure depending on different
factors &ch as environmental conditions and soil properties; it was demonstrated that there was no obvious
dependéncy of MITC concentrations on Metam sodium application rates. This variation has been covered during
the ;ﬁug;sure measurements in the different parcels. It was demonstrated that in none of the operators an excess
e inhalation AOEL of MITC was observed, as long as the operator worked with a respiratory protection.
erall, it can be concluded that under these experimental conditions, operator exposure to MITC is below

&Q\AOEL only with special protective equipment.

cg'.
N
&
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- Operator exposure to methyl isothiocyanate and methyl isocyanate, and air monitoring of MITC, 1\&{@
CS; and methylamine (Links et al., 2006; TNO report) *Q

In this study, metam sodium was applied at 300L/ha with a tractor mounted Rumptstad shear itﬁctor to
approximately 5 Ha (application rate according to label 300L/Ha).

During loading and application, operator exposure to MITC and MIC was measured on the inside one on the
outside of the tractor cabin. Local area monitoring for MITC, MIC and carbon disulfide and mqﬁiylamme took
place at different locations around the treated field, but particular downwind, during 3 da\&, starting at and

including the period of application. o)
N
Material and methods: Qo

The study was conducted according to protocol P6654 entitled: “operator exposure to MITC and"MIC and air monitoring of
MITC, MIC, carbon disulfide and methylamine following use of metam sodium of 31 October 2005. The field study was
conducted between 2 and 5 November 2005.
&

. Lo N
Loading and application: (‘g'
Loading operation: Metam sodium (content 42%; lot n® G5A0041796; soluble conceng&te (SL)) from 210 L containers was
loaded into the tank and was applied with normally used application equipment: a ‘r@tor mounted with a Rumptstad shear
injector (pressure approximately 7 bars).
For each loading, 2 containers metam sodium were loaded. After loading, a <aZfTamount (less than 1L) remained in the
containers. In total 8 containers of each 210 L (total amount 1680L) wel:eﬁaded The amount left in the tank of the
Rumptstad after application was estimated at 180L by reading out the sca@f the tank. In total approximately 1500 L of
metam sodium was used for treatment of approximately 5 Ha (300L/Ha).
The machine featured a working width of 3 m. Metam sodium was loaded™# the tank (capacity 500 L) that was located at the
front of the tractor. Via a flexible pressure tubing metam sodium was_tfansported under pressure to the spray valves below
the plough. The Rumptstad injected metam sodium in the soil at a d of 15-20 cm, and worked the soil with a roto-tiller.
After injection the soil was flattened with a roller that was part of thézépphcatlon equipment.
Personal exposure monitoring started just before start of loading?After applying metam sodium for approximately half an
hour the operator indicated that the field was not sufficiently prepared. The application was stopped for 12 minutes to get a
tractor with the appropriate equipment for preparation. This tractor preceded the tractor used for metam sodium application.
The first loading started at 13H16 and application stopped®l8 h. (§H). Loading 2 containers took approximately 10 minutes
each time. The operator did not take breaks. &
Operator: Proper protective equipment to prevent ex o's)ure was used (i.e. neoprene gloves and a full face respirator with an
appropriate cartridge ABEKP3). When seated in thg-tractor cabin, the operator took the protective gloves and respirator off.
The field was located between Raven and Eyendagf in Germany. The size of the treated zone was 5 Ha.
The operator was 43 years and experienced in ing and application of metam sodium. He was informed in writing and by
word of mouth about the objective of the st@»?, the collection of samples and the treatment of personal data. He signed in
agreement on voluntary participation prior@ the experiment and performed loading and application according to his normal
work practices. D

@
Air sampling for operator exposure surements to MITC and MIC:
During loading and application, exgosure samples were taken in the breathing zone of the operator. One sample was taken in
the tractor cabin, located on the window and one sample was taken outside the tractor cabin, above the left wheel. In total
6 samples were collected, 3 fo TC and 3 for MIC.
Inhalation exposure to MITC;Was assessed by air sampling, using an adsorption tube consisting of a front and a back section
attached to a personal air sagipling pump operating at a flow rate of 250 ml/min (+/- 10%).
Inhalation exposure to ﬁj was assessed by air sampling, using an adsorption tube impregnated with pyridylpiperazine
attached to a personal (§r sampling pump operating at a flow rate of 50 ml / min(+/- 10%). Flow rates were checked with
calibrated rota meters\

Air sampling for @\/zronmental measurements for MITC, MIC, CS, and methylamine:

Measurements were performed at different locations:

Location] to&<were directly bordering to the treated field.

Locations 16 were located at a distance between 100 and 225 meters from the borders of the field.

At measyging locations 1, 2, 3,4, 6, 7, 8, 12, 13, 14 airs monitoring for MITC, MIC and/or carbon disulfide and methylamine
took plage during 3 days, including the period of application. These 10 locations were directly bordering or downwind the
treate@field.

CS£and methylamine were measured at locations 1, 2, 3, 4. CS, was measured once per day. Methylamine was measured
ohéj the first day, 2 times the second day and 1 time the last day. Measurements on the first day were taken during the

-Gpplication period. At location 1, 2, 3, 4, CS,, methylamine and MIC were sampled by using one air sampling pump and a

A triple variable flow controller.

O
S
s‘%
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Air monitoring for CS, was performed by air sampling, using an adsorption tube attached to a personal air sampling pun@
operating at a flow rate of 200L/min. CO{O
Environmental conditions and additional data collection: ‘Q(b
Meteorological measurements were conducted every day a few meters north east of locationl. Every 15~Qgiinutes,
temperature, relative humidity, wind speed and wind direction were measured. Wind speed and direction were tal@1 at1.5m
height. Cloudiness was indicated. Soil temperature was measured. )
Field blank: for each substance one field blank a day was taken (n=3 per substance). During the monitoring p@d, the blanks
were located at an uncontaminated place (approximately 1 km from the treated field). The blanks were opengd but no air was
sucked through the tubes. &
The blanks taken in the field for CS,, methylamine, MIC and MITC were all determined below LOD. cgl)veries were 80%,
72%, and 81% for methylamine spiked with high, middle and low concentration, respectively; for CS%recoveries were 83%,
77% or 64% for high, middle and low concentration, respectively. é\'
Recoveries were 76%, 78%, and 78% for MITC spiked with high, middle and low concentratéy\n, respectively; for MIC
recoveries were 95%, 93% or 96% for high, middle and low concentration, respectively. All th%e results are considered as
good recoveries.
The blanks taken in the field for CS,, methylamine, MIC and MITC were all determined b;@v the LOD.

<

Field recovery samples: a known amount of substance was added to the tubes at the Lab(%ratory prior to the field work. For
cach substance to be sampled, duplicate spikes per day were taken with a :hrgh, middle and low concentration
(b=18/substance). The field recovery samples were located near location 1 and renaib d capped.

Data handling: if residue levels were less than LOQ, but above LOD, 50 of the LOQ was used in calculations and
summary tables. When no detectable peak was observed in the chromatogram,a value of 100% of the LOD was used.
Inhalation exposure and environmental exposure concentration are express@ln pg/m3. The amount of substance retained in
the air sampling tube is divided by the total volume of air drawn through tHe tube during the monitoring period.

For the calculation of the geometric mean exposure concentrations weke log transformed, the average of these values was
calculated and subsequently transformed back to the normal value.

Monitoring time is defined as the time between connecting the @(ge to the air sampling pump (start of sampling) and
disconnecting the tube at the end of the monitoring period. @

The methods of analysis of MITC were validated at the laboratqﬁ: a validation study was carried out to simulate trapping of
MITC from air and recovery was 82% when samples were iﬁ?ked with 20 ng/tube and at 90% when samples were spiked
with 150 ng/tube. Q

For CS,, a limited validation was carried out because the 8\rget LOQ was below the range given in the standard method.

For MIC and methylamine, standard analytical method%Qvere used and no validation was conducted.

The study is accepted. >
&
Findings: Q

The degradation products of metam sodiu@were determined after application in a field at different locations,

from the edge of the field to a maximumal'stance of 225 meters.

One operator exposure sample was taken and two stationary samples (one inside and one outside the tractor) for

MIC and MITC. 0

Recoveries were correct except fo&sz (just below 70%) and a correction for the low recovery was not possible

because all measurements were pglow the limit of detection.

Some air monitoring samples @5 MIC were taken over a longer period than the prescribed 5 hours. Because the

MIC concentrations in airswere low to such a degree, it did not have any influence on the calculated

environmental exposure.

MIC, CS, and methylamine were not detected around the treated field; all values were below the limit of

detection. If these de ation products were indeed formed the concentrations would at the utmost be 4 pg/m’

for MIC, 400 pg/m’for CS, and 27ug/m’ for methylamine (concentrations calculated with the LOD). It should

be noted that thes@pper bound estimates should be considered as worst case estimates.

Air concentratiofis MITC ranged from the limit of detection (0.042 pg/m®) to a maximum value of 35.97 pg/m’

with a geometfic mean of 0.87 pg/m’ (GM calculated with 100% LOD for concentrations <LOD, n=96). The

95™ percentjf®was 13.22 pg/m’ and the 75" percentile 6.41 pg/m’.

No direct gélation could be found between the time expired after application (with a maximum of 3 days) and the

MITC aic concentrations at the different locations, although the first measurements over 4 hours was at almost

every location the highest. Wind direction, on the other hand, seems to be important.

Duriftg air monitoring at all three days wind direction was mainly between south and southwest. Locations 1, 2,

4 é'fd 8, located upwind at the edge of the field, showed less environmental exposure in comparison with the
nwind locations 3, 6, 7, 12, 13 and 14. Also the upwind locations 5, 9, 10, 11, 15, and 16 were limited air

'\monitoring samples were taken, showed no detectable air concentrations. At the locations 3, 6, 12 and 13 the

N
cg'.
S
&

SV‘



6-184

Belgium Revised in August 2010

Q\;
)
Metam-sodium Volume 3 — Annex B — Toxicology and metabolism August 2007 O}@
o
O

R
)
MITC air concentrations increased at day 3 after a decline at day 1 and 2, which could be caused by the wina‘
direction that turned more southwest at day 3. -9
At location 13, which was situated 4 meters lower than the field and at a distance of 190 meters from the o‘id,,
MITC was detected all monitoring days. Soil temperature was above the lower limit (§°C) all monitoring days.
RS
Potential operator exposure was measured during loading and application of metam sodium with a&umptstad
injector for about 5 hours. The potential exposure of the operator to MIC and the stationary me?.lrements to
MIC inside the tractor were both below the limit of detection. N
Potential exposure of the operator to MITC was 76.51ug/m’® which represents 0.00956 ’kg bw/d. The
stationary air measurement inside the tractor during these tasks was 70.33pg/m’ which is eqyivalent to 0.00879
mg/kg bw/d and outside the tractor the concentration MITC were 0.107 mg/m® representing%.OIM mg/kg bw/d
(table B.6.15.2.2-8). L
\

2
(calculation revised after Peer-Review and based upon EFSA conclusions, EFS%\Q{)OS, see below)

Q
Table B.6.15.2.2-8: operator exposure estimates in open field (Links, 2006) O

Substance Experimental conditions Concentration xﬁfi‘(posure % of AOEL
(ug/m’) A{ihg/kg bw/d)
Measurements on the operator, and in- and outside tr; fof cabin:
Operator personal 76.51 0.00956 239
air sample : (-$ ’ (*4.8)
Sample taken 70.33 ;Z;' 0.00879 219
inside tractor: o\ (*4.4)
Sample taken 107.88% 0.0134 335
outside tractor: N $ (*6.7)
Environmental measureﬁ?ents:
Location 1: Field boundary, upwind, measure @.042
10 samples during whole study duration L
Location 2: Field boundary, upwind, measure 6\,\1 <0.042
10 samples during whole study duration N
Location 3: Field boundary, downwind N 447-2371 0.000558-0.00296 14.0-74.0
10 samples X
Location 4: Field boundary, downwind, meas@ 0.07-1.82 0-0.0002275 0-5.7
10 samples during whole study duratiof
Location 5 Field boundary, downwing Pump defect, no - -
Q valid measurement.
Location 6: Field boundary, downwi easure 4.77-24 .35 0.000596-0.00304 14.9-76.0
10 samples during whole study@iﬁration
Location 7: Field boundary, do nd, measure 4.21-13.31 0.000526-0.00166 13.2-41.5
10 samples during whole stedy duration
Location 8: Field boundary@neasure during 0.042-6.85 0-0.000856 0-21.4
10 samples whole s;u%y duration
Location 9: 100 m.6f field, upwind 0.08 0 0
2 samples Q
Location 10: 106 of field, upwind 0.09 0 0
1 sample Q,A
Location 11: (100 m of field, upwind 0.04 0 0
1 sample &
Location 12: }gf) m of field, downwind, measure 0.66-3.62 0-0.000452 0-11.3
9 samples ("\\ during whole study duration
Location 13: & 100 m of field, downwind, measure 2.10-13.19 0.000262-0.00164 6.6-41.0
10 samples O(D during whole study duration
Location 14 : & 100 m of field, downwind, measure 0.042-35.96 0-0.00449 0-112
10 samples ¢ during whole study duration
Location ¥5? 200 m of field, upwind 0.1 0 0
1 sample':\\'
Locatijott 16: 200 m of field, upwind 0.09 0 0
1 saniple
bOV Geometric mean 0.87 Mean: 0.00010875 2.7

Cn

/Q‘\ Minimum — maximum: 0.042 -35.97 0-0.00449 0-112

3
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eMITC levels, including worst-case results and comparison with revised AOEL (0.004 mg/kg b.w.d) during soil injecti

application of Metam sodium at a rate of 420-700 L/ha; -9
ecalculations based upon working duration of 7h/d; b.w.=70kg; respiration rate 1.25 m*h; Q;o
o*RPE: respirator with A1P2 filter (2% penetration). Q;Q
oThe measurements on locations 5, 9, 10, 11, 15, 16 were not considered in the final conclusions of the study. <

Q

Conclusion: after metam sodium application, MIC, CS, and methylamine were not detected arou@othe treated
field. The potential exposure of the operator to MIC and the stationary measurements to MIC ilgﬁle the tractor
were both below the limit of detection. Q
Air concentrations of MITC measured in the field ranged from the limit of detection 0-042 pg/m’) to a
maximum value of 35.97 pg/m’ with a geometric mean of 0.87 pug/m’ (GM calculated sgith 100% LOD for
concentrations <LOD, n=96). From these measurements potential operator and bysta&ler exposure can be
estimated: \,Q
Potential operator exposure measured during loading and application of metam so com for about 7 hours was
76.51 pug/m’, which represents 0.00956 mg/kg bw/d (239% of the revised AOEL) Samples taken inside the
tractor were quite similar (70.33 pg/m’ corresponding to 0.00879 mg/kg bw/d = 218% of the revised AOEL.
Bystander exposure: samples taken in the field reached a mean value of90.87 pg/m’ corresponding to
0.000018125 mg/kg bw/d = 0.45% of the revised AOEL for a whole duration@f 1 hr (the value of 1 hour for the
bystander of 60 kg was agreed upon during PRAPeR meeting). As des@ed below (B.6.15.3.1), even this
maximum ambient MITC level to which a bystander would be exposedgﬁring 1 hour, would correpond to an
internal dose well below the AOEL (18.73%). ) \OQ‘

&
These results indicated an acceptable exposure for the operator,ggertainly in the presence of RPE. See table
B.6.15.2-8, adapted and corrected (error in average value in the ofjginal DAR also corrected).
The exposures are compared with the newly agreed AOEL fortMITC (0.004 mg/kg b.w.d). Operators, wearing
RPE with protection of 98% are maximally exposed to about@z % of the AOEL.
For information, average environmental exposures to MIT@amount to about 2.7% or the AOEL for an operator
exposed during 7h/d. One outlier accounted for about 112% of the AOEL. Since this value corresponded with a
MITC level measured at 100m downward of the ﬁeld&hile other measurements downwind, even at the field
boundary were lower and even <LOQ, it was considéred unlikely by the expert meeting that the exposure at 0-
100m of a bystander being present during 1 hour, Was of meaningful concern (see also relevant calculations in
B.6.15.3.1 below). Anyway, the MITC level m a§red in the breathing zone, inside and immediately outside the
tractor is considered most relevant for the opegb T exposure.

B.6.15.2.3 Operator exposure towards l}ng, CS2 or methylamine after application of Metam sodium in
the field (Annex IIIA 7.2.1.2) (\)%

o

The company addressed the possib e&%esence of MITC, MIC, CS, and methylamine under field conditions at

toxicologically meaningful concengbtions after metam sodium applications (see study of Links, 2006).

<
As reported under point B.6.1§, levels of CS,, methylamine, and MIC at day 0-4, after application of metam
sodium were <0.4 mg/m’, 0@ mg/m’, and <0.004 mg/m’, respectively.

These results show thafPunder realistic application conditions of metam sodium, while MIC, CS, and
methylamine were belgw the limit of detection, MITC was identified at significant levels.

3
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B.6.15.2.4 Operator exposure towards MITC after application of Metam sodium in the greenhqo&e
(Annex IITA 7.2.1.2) *Q(b
Q
First greenhouse trial (soil injection), submitted in the original DAR {50
(o)

Findings: @b

In the study performed by den Tonkelaar and Heidema (see point B.6.15.4.2.2 for details) it w 5 demonstrated
that MITC concentrations in the air of the greenhouse ranged from 65 mg/m’ on the day@ application to
4.7 mg/m’ on day 5 after soil injection application of Metam sodium on an area of 0.123 ha %za rate of 1950 L/ha

(Table B.6.15.2.4-1). 3
Q
Table B.6.15.2.4-1: Course of MITC concentrations in the greenhouse during a pg}}bd of 5 days after soil
injection application of Metam sodium at a rate of 1950 L/ha. K&
Time 12 24 36 40 48 54 60 72 78 O<“\ 84 96 108 | 120
(h) >
0

MITC 65 52 40 495 | 33.7 | 51.6 42 22.6 §7.9 179 | 84 8.4 4.7
(mg/m’)! ¢
mg/kg 8.125 6.18 5.25 OQ 0.58
bw/d N

" >
mg/kg 1.16 0.883 0_75\(90 0.08
bw /h .

R
I': only approximate concentrations given Q)‘Z?’
<

(%]
For the treatment of an area of 0.123 ha in a greenhox{s% by soil injection application it is assumed that an
operator requires about 1 — 2 h at maximum including @gling of the treated soil with a plastic foil after finishing
the soil injection application. N
Taking into account a concentration of 65 mg Mﬁ"C/m3 in the greenhouse during application and sealing
operations, a respiration rate of 1.25 m*/h, a bodg%%veight of 70 kg/person and a working time of 1 -2 h for soil
injection application in the greenhouse operatqitexposure is calculated to be in the range of 1.16 mg/kg bw/d to
2.32 mg/kg bw/d.
This exposure exceeds the revised AOEL lg§§i factor of about 290-580x.
If respiratory protective equipment, i.e. an” A1P2 type filter mask is worn during soil injection application and
soil sealing, an operator exposure of 3 mg/kg bw/d to 0.046 mg/kg bw/d is calculated for a working period
of 1 — 2 h, corresponding with an e ence of the AOEL with about 5.75-11.5x.
These values indicate that the useﬁoil injection of Metam in a greenhouse is unsafe for the operator, even
when respiratory protection wasgresent, and even for work durations as low as 2h/d, which is not covering a
normal working day of 7 h/d. &
Even 5 days post-application,the re-entry of a worker would be unsafe in the absence of RPE. When a mask was
worn, about 40-80% of th%@OEL would be consumed for a task which would last for 1-2 hours.

Table B.6.15.2.4-2: M(i& operator exposure (during 1-2h) in the greenhouse at 12 — 120 h after soil injection of
Metam sodium at a rgte of 1,950 L/ha. and comparison with revised AOEL

Time (hr) S MITC (mg/m’) Exposure (mg/kg bw/1-2h) % of AOEL
12 ~Without RPE 65 1.16—-2.32 29000 - 58000
o7 With RPE* 65 0.023 — 0.046 575 - 1150
120 < Without RPE 4.7 0.08 —0.16 2000 - 4000
S With RPE* 4.7 0.0016 —0.0032 40 - 80

AOEL =§.I)04 mg/kg bw/d, as revised during Peer-Review; body weight: 70 kg/person
*:RPE @A1P2 filter mask (2 % penetration)

D]éimg the Peer-Review (EFSA,2008), it was confirmed that in these agricultural conditions (soil injection of
tam in greenhouses), no safe use for glasshouse application was demonstrated (there was no information on

’& rip irrigation available at that time).

cg'.
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Second_greenhouse_trial (drip irrigation, new study evaluated during re-submission in
July 2010 P
Q)
Determination of operator and worker inhalation exposure and air monitoring of methyl 1soth{o\éyanate
(MITC) following drip-fumigation with Nemasol ® 510 (Thouvenin, I., 2008). b
4
\
Materials and Methods: (§
S
Guidelines: Protocol in compliance with following guidance documents: Q)Q)

- Guidance document for the conduct of studies of occupational exposure to pestie@s during agricultural
application (OECD EHS Publications, Series on testing and assessment n° 9, 1997 O
- Guidance document on residue analytical methods, SANCO/825/00 rev. 7, 17.0%2004.

Deviations from/ remarks concerning the study protocol: $

@) The limitation of the study resides in the fact that inhalation exposure of only oq§ operator and one worker was
monitored. However, in a soil fumigation trial, ambient air levels must also be mpnitored, inside the greenhouse to
estimate ‘re-entry’, and outside the greenhouse to estimate the exposure gf bystander and resident. This was
achieved by measuring 2 locations inside and 4 locations in the immediate n@hbourhood (about 1-12m), for 4 days
during and after application, and 4 locations far (about 140-220 m) fronQ& the treated greenhouse. Therefore, the
study may reasonably well be considered acceptable to meet its purpose;

(ii) The rainfall measurements of the weather station was not reliable; ever, as other meteorological parameters
were measured correctly (except for recording problems during 47’ \'dl ), this has no impact on the outcome of the
study;

(iii)  During travel between the field and the analytical lab, deep-fre Pr temperatures were out of the expected range (-
20°C #5°C) occasionally. It was considered that the outcome e study was not negatively impacted as all samples

were visibly frozen at reception, and field recoveries were cogdidered acceptable;

(iv)  Some static air samples were lost accidentally (TS-01-D1-1% found on the ground, pump off for TS-02-D1-02 (whole
exposure), TS-08-D1-16 (42°), adsorbent lost for TS—OZéﬂ-]O and TS-10-D1-18).This was not considered a major
flaw as sufficient samples were left to evaluate MITC evels;

) The following remark was made by the analytical lab> “Many samples that were received on 23.05.2007 (i.e. d1-4
samples) were not thoroughly capped. In some %es the caps jumped off the tubes during sorting. It was not
recorded to which samples this happened; tubes were recapped as quickly as possible”. Again, field recovery
measurements remained within acceptable Zim@ thus it may be considered that a limited amount of MITC from the
tubes in the gaseous phase could have been fost, while most substance adsorbed at the charcoal was still available
for extraction and subsequent measurementb

GLP status: The study is GLP. Qyo-)

&
Experimental set-up:
- Before the start of the study, the soﬂ,@%‘e greenhouse was prepared according to GAP for planting vegetables. The soil
was finely worked and three irrigationlines were installed and covered with polyethylene plastic sheet (there was no further
information about the permeablhtyO the plastic sheet for MITC).

N

- Metam (formulation Nemaso @' SL, 510 g/L, B.n® G060701106) was applied in a greenhouse (tunnel 96x7x2.4 m) by
drip irrigation. The substancepvas pumped through three drip irrigation lines (previously checked for water leakage) of 85
m length (255 m in total ),ddving 3 emitting holes/m (765 drippers in total). The soil was covered by plastic sheet over a
width of 0.6-0.9 m. Takjfg into account the estimated lateral migration of the diluted product by capillarity over a width of
0.3 m, the estimated tréé(ed area was considered 76.5 m?. The recommended dose rate is 1200 L/ha, thus the calculated
amount to apply wa@%.lf& L formulation. The formulation was diluted to 1% with water, and the dosing pump was
calibrated to delivesthis dilution (918 L of diluted product). The quantity applied was not measured but the delivered dose
was calculated taking into account the pump parameters and the duration of application. The flow rate at each dripper was
1.2 L/hour, andéﬁe calculated application time was 1 hour.

-Two stud <bubjects (operator, worker) were monitored. The ambient MITC was captured by means of sorbent tubes
mounteds«$d” personal air samplers in the breathing zone during loading, monitoring during drip-irrigation (where the
operatoiwaited outside in the neighbourhood of the treated greenhouse), and working (hole-drilling).

(i) Th&Poperator (d1) was involved in the loading (opening of the drum and introduction of a sucking tube in it, in order to
tragster the product through a dosing-pump), and was present during the application (outside the greenhouse). He rinsed the
igrigation lines after the treatment. The total duration of exposure was 77 minutes.

@) The worker was involved in drilling holes manually (0.3 m from each other) in the treated soil, 18d after the start of the

&Q\ apphcatlon The total duration of exposure was 30 minutes.

<)
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In addition, ten static air monitoring points were chosen inside (2 locations, #1 and #2) and around (8 locations) the treateé
greenhouse. The static air samplers were mounted on tripods at the height of about 1.32-1.45 m. The locations of the inside

and outside air samplers are depicted in the scheme on figure B.6.15.2.4-1 and are described as follows:

-Inside the greenhouse: location #1 was about 27 m from the South opening, and location #2 was at about 28 m nortHwards
from location #1 (i.e. about one half of the width, and 1/3™ resp. 2/3™ of the length of the treated zone).

-Outside the greenhouse: #3: 1 m outside the North main opening; #4: 1.6 m on the West side of the greenhous@S: 59m
from the South opening; #6: 1.5 m on the side of the next greenhouse (about 11.5 m Eastward of the treat&g?eenhouse);

and #7-#10: four additional locations located between ca. 139 m and 219 m from the centre of the treated gr ouse.
Locations #1-#6 (in and close nearby the treated greenhouse) were monitored during 4 days after the of treatment,
while #7-10 (more remote from the greenhouse) were monitored on d1-2 only (since it was observed Cﬁt already at 48h
post-treatment, ambient MITC levels were <LOQ). Q)Q’

~Q
Figure B.6.15.2.4-1: set-up of the greenhouse trial (Thouvenin, 2008) 6\'

<

X
-Atmospheric concentrations of MITC were measured until 4 days after application, and for 245?luring and after re-entry.
-Outdoor air temperature (°C) and relative air humidity (%), wind speed (m/s) and direction (?), and air pressure (mb) were
recorded above soil level. <
Indoor air temperature (in the greenhouse, which was the neighbour of the treated gregnhouse, °C) and soil temperature
(°C) at ca. 20 cm depth, were recorded. The reported data are 60 averages (5’samplisg) for 4d at application, and for 24h
at re-entry. Q)\Q"
9
Sample collection and analysis: Q-
-Sampling. Exposure to MITC was assessed by personal air sampling, uéﬁg coconut charcoal tubes (SKC 226-16)
connected to the pump by Tygon tubing. Both the personal and static air @npling pump operated at a flow rate of 250
mL/min. The adsorption tubes were replaced at about 2h- or 4h-intervals. o\
-Analysis. In summary, the charcoal tubes were extracted separately with CS; (5% v/v) in ethyl acetate. To each sample
extract and each calibration solution, a known amount of internal staitdard (5-ethyl-N,N’-dipropyl thiocarbamate, EPTC)
was added and peak ratio was used for quantification. Analysis s performed with GC-NPD (nitrogen-phosphorous
detector) with two columns (one for quantification, one for conﬁl@&tion of compound identity). Ten tubes, for which high
amounts of MITC were measured in the front sections, were additionally analysed for MITC in the back sections, in order
to examine whether substance break-through, due to inapprop{@ely high flow rate in the tube, would have occurred.

<
Data analysis: L
-Inhalation exposure was expressed as the time weighte%}verage (TWA) concentration, i.e.:

<
2) .
. ] ' amount in front tube (ug)
Exposucleonvonmationh NIzl @erage flow rate (m*/min) x air sampling time (min)]
Q
uality control: S
-Analysis of fortified samples sent to the (qd and subsequently returned with the study samples gave recoveries that

confirmed the stability of MITC on the tub@ during sampling, storage and shipment.

Field control tubes were spiked with e”ﬁ 30.4 ng (low-dose) or 2253.9 ng MITC/tube (conditions assessed: indoors,
outdoor-day and outdoor-night), an: ﬁ'overall recovery of 78.1-93.1% (CV<20%) was obtained. It was of note that the
low-level outdoors night recovery vatried from 56.4-98.6% (CV=22%). This high variation was the consequence of an
unexpected >LOD measurement. @Qa control (unfortified) specimen. The recoveries were low because the residue level
measured in the unfortified spe@nen was subtracted from the corresponding specimens at the low and high fortification
level. The >LOD value of the&mk remained unexplained, but after inspection of the raw data it became clear that this was
a single event, considered artefactual, and without impact on the study.

Therefore, no correction wa performed for the MITC results (acceptance limits: 70-110%);

-travel fortified speciméns were not analysed since field recoveries were acceptable.

O
-Quantification andsdgection limits (see evaluation of validation report TNO V7111, included):
The LOQ of MIT® on the charcoal sorbent tubes was 0.03 pg MITC/tube. For a sampling time of maximally 4h, this
corresponds to ajowest quantifiable air level of 0.5 pg MITC/m?.
The notifier %Q) mentions the LOD in the operator exposure study report, and defined it as the ‘lowest detectable
concentrati@m a specimen’, corresponding with 11 ng/tube. In the case where the level was <LOQ or <LOD, the values
were subé\éuted by %2 LOQ or %2 LOD, respectively.

~
Weat}ér\conditions:
Soi &mperature on d1-4 varied between approximately 20-25°C, inside air t° was 10-35°C, and outdoor air t° was 10-
25@%. On d1, the weather was sunny and warm with light breeze from the North, shifting to the South in the night. The
@nd became moderate from the South-East on d2, the pressure felt gently and it became cloudy, and air became colder.
-@Rain fell slowly in the morning of d2, and wind veered suddenly to the North-West remaining moderate and sweeping away
,QQ the clouds as the cold front passed, on d2 at 14:00h. The pressure was at a minimum at this time and rose up rapidly
afterwards. The wind was stable from the North-West on d3-4, moderate during the day and weaker at night.

K
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The study is considered acceptable. (e)
0
. 2)
Findings. (03
-Rationale of the study design Q:Q

In the present study, the inhalation exposure to MITC was monitored, during loading and appliégtion of
Nemasol 510 at the intended dose rate of 1200 L a.s./ha (operator, d1) and during working (hol@l‘illing to
prepare the plant holes by a worker, d18) inside a small greenhouse (actual treated area about 76.5 tw? in total).
In addition, ambient air concentrations of MITC (indoors, outdoors) were measured during d1—4<\\

S
It is important to note that the application of Nemasol 510 involved drip-fumigation with aﬁ) dilution of the
formulation. During the application both ends of the greenhouse were open to obtain #2natural ventilation
during the whole application phase. Covering with a plastic sheet was performed on a wp@h of about 60-90 cm
above the drip lines. &
N

-Quality control sampling Q@

The recovery was 78% at minimum, thus no correction for recovery was deemed.@ccessary.

In the sampling tubes containing the highest amounts of MITC in the front secfion, the back sections were also
analysed (n=10), and residue levels of the back section of these samples wer OD.

In case of ‘non-detects’, 2 LOD was calculated as a surrogate. The é@%ﬁon break-through (back section
residue relative to total residue) was 0.0055-0.06%, with an average of ©8.022% of total amount. Therefore, it
was considered that the pump flow-rate was correct, and break—througi\b(v\vhs insignificant.

-Operator and worker inhalation exposure to MITC ) (./JO\(Z>

In table B.6.15.2.4-3, the inhalation exposure to MITC is presen‘g%.\

The TWA concentration of MITC in the breathing zone of 81} operator was 39.66 pg/m* on dl, while the
worker was exposed to 0.71 ug MITC/m?® on d18. J\Q)(D

%}
Table B.6.15.2.4-3: Inhalation exposure of the operatq&dl) and the worker (d18) to MITC during and after
application of Metam in the greenh®use (Thouvenin, 2008)

activity flow rate, initial-final air voll@)e amount sampling concentration
[average] (mL/min) ( (ng/ tube) duration (min) (pg/m3)

loading 265.6 - 267.7 [266.7] 0.0205359 814.4 77 39.66

working 253.9 - 260.2 [257.0] Q;(f0771 <LOD (0.0055) 30 0.71

LOD= 0.011 pg/tube, LOQ=0.030 pg/tube, 1/zLO$ or .LOQ values were used in the calculations; Target flow rate was
250 mL/min, air volumes were calculated on a(g‘al average flow-rates.

v
-Air concentrations of MITC inside an \l-utside the greenhouse
In order to make an appraisal of the &mbient air concentration of MITC, a monitoring was conducted on d1-4
(6 static locations in and nearb%qfhe treated greenhouse) and on dl-2 (4 static locations far from the

greenhouse). &
S
(a) Inside the greenhousb\f
The levels of MITC meas at the static sites #1 and #2 inside the greenhouse were presented as a function of

the time in table B.6.15.2-4 and in figure B.6.15.2.4-2.
At the 2 sites, MITC was formed in considerable amounts within 2 hours from start, and a maximum peak level
was already attained &¢22:00h of the day of application, i.e. 10 hours from the start. The MITC concentrations
amounted to about (§OO pg/m? at that time.
The ambient MI”&? level dropped quickly thereafter, and small peaks were observed at resp. 30h, 44h and 58h
after the start Q@pplication at both locations, where concentrations as high as 50-102 pg/m?, 86-109 pg/m* and
23-31 ug/m? feéspectively were measured.
At 66h aft e beginning of the treatment, atmospheric values of MITC were <10 ug/m?.
On d4 (9\6’1 after the start of application), the MITC level inside the greenhouse was about 2-3 pg/m°.

X
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Figure B.6.15.2.4-2 Ambient air levels of MITC inside the greenhouse, after drip-fumigation by Metam 6\
(Thouvenin, 2008) (0@
(]
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B.6.15.2.4-4: Ambient air levels of MITC inside the greenhous@Q)aﬁer drip-fumigation by Metam
(Thouvenin, 2008) o
Q
o
sample identifier | time after start of flow rate, a \age amount sampling concentration
application (h) (mL/ntin) (ng/ tube) duration (min) (pg/m3)
location #1 }f"
TS-01-D1-16 2 I5.7 66.73 106 n.a.
TS-01-D1-18 6 0,252.7 73108 234 1236
TS-01-D1-22 10 mq 263.1 81297 233 1326
TS-01-D1-02 14 oF 2631 32464 243 507.8
TS-01-D1-06 18 0 257.3 20959 231 352.6
TS-01-D1-10 20 o N 257.3 5151 115 174.1
TS-01-D1-12 22 >\Q7V 257.3 6316 120 204.6
TS-01-D1-14 N 261.3 2790 120 88.96
TS-01-D2-16 26 O 261.3 2317 117 75.80
TS-01-D2-18 300 261.3 6317 237 102.0
TS-01-D2-22 % 253.0 4928 239 81.5
TS-01-D2-02 38 253.0 5.5%* 238 0.091**
TS-01-D2-06 L0 42 267.1 5932 238 93.31
TS-01-D2-10 Y 44 267.1 3419 118 108.5
TS-01-D2-12 LD 46 267.1 1275 119 40.12
TS-01-D2-14 O 48 258.9 768.6 116 25.59
TS-01-D3-16 & 50 258.9 491.5 116 16.36
TS-01-D3-18Q° 54 258.9 849.0 239 13.72
TS-01-D3-22 58 249.4 1365 236 23.19
TS-01-D3802 62 249.4 1282 242 21.23
TS-01-D3-06 66 246.7 384.0 237 6.568
TS-043D3-10 68 246.7 158.8 119 5.410
TSH1-D3-12 70 246.7 154.8 120 5.228
TS01-D3-14 72 258.1 141.2 118 4.638
FS-01-D4-16 74 258.1 105.3 117 3.489
9 TS-01-D4-18 78 258.1 1714 239 2.779
TS-01-D4-22 82 2554 286.8 238 4.718
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sample identifier | time after start of flow rate, average amount sampling concentrationO

application (h) (mL/min) (ng/ tube) duration (min) (ug/m?) -2
TS-01-D4-02 86 255.4 296.9 238 4.8850°
TS-01-D4-06 90 250.8 203.8 239 3.401
TS-01-D4-10 92 250.8 103.2 124 3319
TS-01-D4-12 94 250.8 93.81 115 3253
TS-01-D4-14 96 250.8 81.22 117 > 2.768
<2
location #2 , 'z}

TS-02-D1-16 2 252.7 23439 101 S 918.4
TS-02-D1-18 6 252.7 98811 235 0‘2) 1664
TS-02-D1-22 10 254.8 100638 235 ;\\Y 1681
TS-02-D1-02 14 n.a. n.a. na_ < n.a.
TS-02-D1-06 18 248.5 9201 23{0\' 156.9
TS-02-D1-10 20 248.5 2206 196 76.53
TS-02-D1-12 22 248.5 2893 01‘20 97.02
TS-02-D1-14 24 266.1 1038 1\\9 120 32.50
TS-02-D2-16 26 266.1 662.1 LU 117 21.27
TS-02-D2-18 30 266.1 3186 ,$° 239 50.10
TS-02-D2-22 34 247.2 2199 D~ 240 37.07
TS-02-D2-02 38 247.2 2007 239 33.97
TS-02-D2-06 42 253.1 2822, OQ 236 47.24
TS-02-D2-10 44 253.1 25905 119 86.00
TS-02-D2-12 46 253.1 77,@ 119 25.88
TS-02-D2-14 48 246.4 £90.0 116 31.14
TS-02-D3-16 50 246.4 L 627.8 115 22.16
TS-02-D3-18 54 246.4 AQ?J 912.7 239 15.43
TS-02-D3-22 58 256.7 < 1886 236 31.14
TS-02-D3-02 62 256.7 Ne) 1759 243 28.20
TS-02-D3-06 66 249.6 a 394.6 236 6.699
TS-02-D3-10 68 249.6 x(\ 200.9 119 6.762
TS-02-D3-12 70 249.6 §u 214.8 120 7.173
TS-02-D3-14 72 23940 158.5 118 5.612
TS-02-D4-16 74 239’13 112.0 117 4.000
TS-02-D4-18 78 @.4 156.1 239 2.728
TS-02-D4-22 82 9526 214.8 238 3.572
TS-02-D4-02 86 O,‘U 252.6 217.5 238 3.617
TS-02-D4-06 90 Y 2580 155.9 238 2.538
TS-02-D4-10 92 > n.a. n.a. n.a. n.a.
TS-02-D4-12 94 A3 258.0 73.03 115 2.462
TS-02-D4-14 96 (# 258.0 65.56 117 2.172

LOD=0.011 pg/tube, LOQ=0.030 &éﬁube, **: 1LLOD value was used in the calculations when <LOD;
Target flow rate was 250 mL/mingair volumes were calculated on actual average flow-rates. Gray shade: >10 pg/m’; n.a.:

t available. >
not available \Q(D
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(b)  Outside the greenhouse. D
The air concentration at the proximity (1-12 m, locations #3-6, d1-4) of, and at locations more distant (1403220
m, locations #7-10, d1-4) from the treated greenhouse were monitored via static air samplers. @

The air levels as a function of time are given in the tables B.6.15.2.4-5 and B.6.15.2.4-6.

The highest air concentrations were detected until 18 hours following the start of the treatment.
Peak levels of MITC were as high as about 505.8 pg/m?, in the neighbourhood of the treated gr ouse and
about 7.518 mg/m® at a larger distance. The highest MITC air concentrations were measured.at location #3,
which was at the North entrance of the greenhouse. Such a high value (505.8 pg/m?) could I&% been avoided
if the tunnel would have been kept closed during fumigation.

At 96 hours post-treatment, concentration had decreased down to about 1 pg/m? ot;\‘f?ven <LOD in the
neighbourhood of the greenhouse. At greater distances, MITC levels were <LOD at aQ@ocatlons already 18h

after the start of treatment. 05}

B.6.15.2.4-5: Ambient air levels of MITC (ug/m?®) at the various locations outside the gregnﬁ)use (1-12 m distance), after
drip-fumigation by Metam (Thouvenin, 2008)

sample time after start location #3 location #4 lq\@lon #5 location #6
identifier of application R
(h) S
TS-0x-D1-16 2 153.9 18.52 <& 5701 1.289
TS-0x-D1-18 6 161.5 29.52 Qe 41.66 13.37
TS-0x-D1-22 10 505.8 0.091%%)° 90.26 17.80
TS-0x-D1-02 14 29.39 2561 Y 20.32 2.808
TS-0x-D1-06 18 2.09 17.07-9 3.936 0.098**
TS-0x-D1-10 22 1.116 491 1.226 0.9104
TS-0x-D1-14 26 0.5996 4431 2.874 0.26*
TS-0x-D2-18 30 1.728 2537 2.329 0.090**
TS-0x-D2-22 34 1.029 _22.446 0.254* 0.243*
TS-0x-D2-02 38 2.360 O 1.964 0.092%** 0.086**
TS-0x-D2-06 42 1.386 & 2514 0.26* 0.094**
TS-0x-D2-10 46 2.652 N 1.514 1.039 0.236*
TS-0x-D2-14 50 21.60 ) 0.5828 0.26* 0.26*
TS-0x-D3-18 54 2250 o 0.086** 0.092%** 0.25*
TS-0x-D3-22 58 2020 O 0.5818 0.25* 0.5989
TS-0x-D3-02 62 14 53 0.6488 0.8013 0.23*
TS-0x-D3-06 66 8. 0.095** 0.093** 0.098**
TS-0x-D3-10 70 61263 0.25* 0.088** 0.092**
TS-0x-D3-14 74 $3.850 0.091** 0.094** 0.10**
TS-0x-D4-18 78 Q73.007 0.089%** 0.091** 0.10**
TS-0x-D4-22 82 <0 2.691 0.089%** 0.24* 0.094**
TS-0x-D4-02 86 57 2982 0.24* 0.088** 0.093**
TS-0x-D4-06 90 A 1.605 0.092%** 0.098** 0.090**
TS-0x-D4-10 94 X 1.039 0.092** 0.098** 0.090**
TS-0x-D4-14 96 1.045 0.19%* 0.20* 0.18**

LOD= 0.011 pg/tube, LOQQ)%’WOSO pg/tube, **: % LOD or *: ¥4 LOQ values were used in the calculations when <LOD or
<LOQ, respectively;

% as the level was un ctedly low, when compared to that of the previous and following 4h-sampling (see also figure
B.6.15.2.4-1), RMS (‘%(sstioned the validity of this measurement, and preferred to disregard this value in the calculation of

h .
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Figure B.6.15.2.4-2 Ambient air levels of MITC outside the greenhouse (1-12m), after drip-fumigation by Meta

(Thouvenin, 2008).
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In order to estig&e the exposure for the bystander, the average MITC level during a certain sampling period,
could be taken@nto account. A multi-directional average was calculated by the notifier for each of the sampling
times 2h, 6k, 10h and 14 h after the start of treatment. A bystander could be present during 60° at any time

during the&éf)plication and up to 14h after the start of the treatment, in a reasonable worst-case scenario.

Howevéi as the set-up of the trial was relatively limited (only one operator and one worker, and 8 outside

static
assessment.
S

mplers monitored), it was proposed by RMS also to consider the maximal measurements in the risk

@For the outdoor monitoring in the vicinity of the treated greenhouse, the average value of 204.6 pg/m?, and
- “the maximal value was 505.8 ng/m* was considered (table B.6.15.2.4-6). At location #4, the sample obtained at
/QQ 10h after the start of treatment was unexpectedly low. A value <LOD for the whole sampling time (4h) was not

;.
N
&
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S
very plausible, as the previous and following sample indicated a MITC level of respectively about 30 ug/né
and 26 pg/m3. Moreover, as MITC air concentrations were at their highest at the other locations during fifis
sampling period, the low value remained unexplained, and RMS questioned the validity of this measurggibnt.
Therefore, it was proposed not to include this value in the calculation of the mean. *QQ)

S
Table B.6.15.2.4-6: Ambient air levels of MITC (ug/m®) outside the greenhouse (1-12 m distance), after dri]@lmigation
by Metam, including average values per sampling period 2-14 h (Thouvenin, 2008) ey

time after start of location #3 location #4 location #5 location #6 average i\{u +s.d.
application (h) L

2 153.9 18.52 5.701 1.289 44.85 00) 73.06

161.5 29.52 41.66 13.37 61.5{0" 67.66

10 505.8 (0.091)° 90.26 17.8 20462 263.33

14 29.39 25.61 20.32 2.808 @'.53 11.75

%: as the level was unexpectedly low, when compared to that of the previous and following@l-sampling, RMS questioned
the validity of this measurement, and preferred to disregard this value in the calculation ofgfe mean.
N

(ii) At the more remote locations (relevant for the resident exposure), an ay%&(%e value of 3.595 pg/m* MITC
was calculated, while the maximal value was 7.518 pg/m’. Q)o\)

Table B.6.15.2.4-7: Ambient air levels of MITC (pg/m®) at the various locations outside the greenhouse (140-220 m
distance), after drip-fumigation by Metam (Thouvenin, 2Q008)

sample time after start of location #7 locatiom&; location #9 location #10

identifier application (h) . c/_;o
TS-0x-D1-16 2 0.17** 0,24+ 0.14%* 0.14%*
TS-0x-D1-18 6 1.246 23.633 0.26* n.a.
TS-0x-D1-22 10 7.518 2%0.26* 2.080 4.523
TS-0x-D1-02 14 0.084** o0 0.10%* 0.089%* 0.5415
TS-0x-D1-06 18 0.099** O 0.096** 0.10** 0.26*
TS-0x-D1-10 22 0.094** O 0.090** 0.095%* 0.090**
TS-0x-D1-14 26 0.092%* > 0.089** 0.091** 0.093**
TS-0x-D2-18 30 0.088%* O 0.085%* 0.087** 0.089%*
TS-0x-D2-22 34 0.091%¢y 0.095%* 0.088** 0.090**
TS-0x-D2-02 38 0.08%F% 0.090** 0.085%* 0.086**
TS-0x-D2-06 42 0.098** 0.097** 0.098** 0.11%*
TS-0x-D2-10 46 Q089+ 0.082** 0.085%* 0.094**
TS-0x-D2-14 50 A097#* 0.097** 0.096** 0.094**
LOD= 0.011 pg/tube, LOQ=0.030 pg/tubeg)b*: % LOD or *: ¥4 LOQ values were used in the calculations when <LOD or
<LOQ, respectively; Q

@
\!
Table B.6.15.2.4-8: Ambient air lg$€ls of MITC (pg/m®) outside the greenhouse (140-220 m distance), after drip-
fumigation by Metam, including average values per sampling period 2-14 h (Thouvenin, 2008).

time after start of location #$') location #8 location #9 location average +s.d.
application (h) \(D #10

2 OA‘IZ? 0.21 0.14 0.14 0.165 0.033
c @46 1.633 0.26 n.a. 1.046 0.708
10 | &;7.518 0.26 2.08 4.523 3.595 3.145
14 Q§ 0.084 0.1 0.089 0.5415 0.204 0.225

o)

&

-Exposure d, Q(Dzn relation with the proposed AOEL
Taking intg~account the proposed AOEL value of MITC (0.004 mg/kg b.w./d), the inhalatory exposure of the
operator,Ghe worker, bystander and resident was evaluated.
A def@lt ventilation rate of an adult of 0.021 m*/minute was used (1.25 m?*hour, assuming moderate duty
taskg)? A default body weight of 70 kg was assumed for the operator and 60 kg for the other (as agreed on in
theJormer PRAPeR meeting).
¢ total exposure in gramme compound was obtained by multiplying the air concentration (in g/m?) with the
. \colnhaled volume (in m?).
,QQ The inhalation exposures were calculated without and with RPE for operator and worker, and without RPE for
bystanders and residents. The RPE consisted of respirators with organic vapour filter, conferring a 98%

K
S
&



(1) Operator @
The inhalatory exposure of the operator in the absence of a 98% RPE) represented 26.5% of the AOEL for the
operator. In the presence of RPE, about 0.53% of the AOEL would be used up. $
Extrapolated for a whole working day (7h), the exposure would account for about 145% of the AOEL in the
absence, and 2.9% of the AOEL in the presence of RPE. Under the agricultural practice of the c@trrent trial, the
exposure would thus only be safe for the operator in the presence of RPE. &

S
o

(ii) Worker N

The inhalatory exposure of the worker during hole drilling of the treated soil 18d lateQ\erresented 0.18% of
the AOEL, in the absence of RPE. If the cultivation would be performed with a respirdfor, then about 0.0037%

of the AOEL of MITC would be attained. {‘Q\)
The extrapolated value for a whole working day is also well below the AOEL, both in the absence (2.96%) and
in the presence (0.06%) of RPE. (§9
S
N

Under GAP, no re-entry of the operator is expected before day 18 after the ﬁt of treatment. Obviously, MITC
level in the greenhouse remained quite high up to 66h after the start of rip-irrigation. The highest MITC
concentration was observed 10h after the start, when 1.681 mg MITC/m? was measured.
In the event of an occasional re-entry shortly after treatment for 15’.\c§king into account a respiration rate of
0.021 m3/min, the amount of breathed air would be 0.315 m3. Wi@ maximal ambient MITC level of 1.681
mg/m? (see above table B.15.2.4-3), the absorbed dose would amgﬁt to 0.52952 mg (1.681 mg/m® x0.315 m?).
With a standard b.w. of 60 kg, the inhaled dose would be 0.00883 mg/kg b.w./d, and corresponds with about
2.2x the AOEL of MITC, without respiratory protection.
In the presence of RPE with 98% protection, a safe re-entryds possible, with an estimated exposure of 0.00018
mg/kg b.w./d, corresponding with 4.4% of the AOEL. A\levccasional re-entry in the greenhouse within the first
24h after the treatment is considered unsafe in the abselg.e of suitable respiratory protection.

<

(ii1) Bystander §)
The bystander, present during 60’ in the vicinityCof the greenhouse (1-12m) at a moment when the average
outdoor concentration of MITC was at its highest (204.62 pg/m?®), would be exposed to a MITC level
corresponding to about 107% of the AOEL. ther approach could be to rely on the average value of ambient
MITC levels from 2h-14h post-treatment at f critical location (at the level of the open entrance of the tunnel).
With a mean level over this time-lapse g213 pg/m?, the intake for a bystander during one hour would be
0.0044 mg/kg b.w./d, corresponding about 111% of the AOEL, which is comparable with the multi-
directional average. Q
However, it could be remarked thatthé exposure should take into account the maximal MITC level, which was
measured at location #3, at 10h agér the start of the treatment. With a maximal ambient MITC level of 0.5058
mg/m?, and considering a breatkied volume of 1.25 m*/h, the absorbed dose would amount to 0.63225 mg <60
kg =0.01054 mg/kg b.w./d, a,gﬁzvould correspond with about 2.6x the AOEL of MITC. If this extreme worst-
case approach would be fo(%@wed, then no safe use would be anticipated for the bystander.

AN
(iv) Resident @
A resident, could béspresent at a location more distant from the greenhouse (>120 m). When the average
outdoor concentratigii of MITC was at its highest (3.595 pg/m?®) during 24h, a resident would then be exposed
to a MITC level @rresponding with about 45% of the AOEL. The exposure could thus be considered safe for
the resident. &
It could be re@rked that the exposure should take into account the maximal MITC level, which was measured
at location at 10h after the start of treatment. With a maximal ambient MITC level of 0.00752 mg, the
absorbe se would amount to 0.2256 mg +60 kg =0.00376 mg/kg b.w./d, and would correspond with about
94% tthbAOEL of MITC, which is still acceptable.

(%)
TheS¢alculation of the risk assessment is shown in detail in table B.6.15.2.4-9
(@)
Y
X%
N
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protection (respirator with A1P2-filter). For bystander and resident, average as well as maximal MITC levels)
were considered in the calculation. -9
D
Q(b
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Table B.6.15.2.4-9: Total exposure values of MITC during and after application of Metam in greenhouse'%\cﬂl

relation to the proposed AOEL (Thouvenin, 2008). O
operator (d1) worker (d18) bystander (d1) resi(}\@?
study 7Th-day study 8h-day 1h 1h 24h-day (\\\' 24h-day
mean max. meap\O max.
concentration 0.03966 0.00071 0.20462 0.5058 0.00@5 0.00752
(mg/m) S
sampling time 77 420 30 480 60 60 &440 1440
(min) (%)
inhaled 1.604 8.75 0.625 10.00 1.25 1.25 = 30 30
volume (m?) (\O
exposure (mg) 0.06362 0.34703 0.00044 0.0071 0.255775 0.632@ 0.10785 0.22554
exposure 0.001060 0.005784 | 0.0000074 : 0.000118 0.0043 0.0@54 0.00180 0.00376
(mg/kg b.w.) IS
% AOEL, 26.5 145 0.18 2.96 107 \\9 263 45 94
no RPE 0
% AOEL, 0.53 2.9 0.0037 0.06 - ¥ - -
RPE (98%)* . $

<&
Cg'.
N
&

Values for the conditions of the study and for a full working day (8h exposure%? operator or worker). For the bystander,
presence during 60’ in the vicinity of the greenhouse is expected; a re_s@ﬁt, living at a distance >120m from the
greenhouse may be exposed for 24h. ;’5\.
Parameters used for calculations: respiration rate of 1.25 m*/h and a d@ult body weight of 70 kg (operator) or 60 kg
(other); -9
*: Respiratory protective equipment: mask with organic vapour filter (3% penetration); -: RPE not applicable;
AOEL (MITC)= 0.004 mg/kg b.w./d ,Db

&Q)
Summary and conclusions:

%

In the small-scale greenhouse study, a 1% dilution of N?masol 510 g/L was applied on a surface of 76.5 m?
(the actually treated surface in a small greenhouse of approximately 6-7 are) at the dose of 1200 L/ha by means
of drip-irrigation. \
The exposure to the main degradation product M
operator during loading and application on dl
the greenhouse during 60°, and of a resi
greenhouse.
The inhalation exposure of the operato
breathing zone, and the value was extrapolated for a full 7h working day.
Bystander and resident exposure was 48sessed, taking into account the average MITC level measured on static
air samplers in a period where out(i({gr peak-levels were detected (2-14h), in a worst-case scenario.

@

was investigated. This included the risk assessment of the
the worker on d18, of a bystander present in the vicinity of
, present during 24h at remote distances from the treated

Q@nd the worker, was assessed by measuring MITC levels in the

-The exposure of the operator bas only acceptable in the presence of RPE, conferring a 98% protection. In
the latter case, inhalatory exposure accounted for about 2.9% of the AOEL. The exposure was not safe in the
absence of RPE. An occasiondl re-entry before d18 also requires the wearing of RPE.
-The exposure of the ker, re-entering the greenhouse after 18 days, in order to drill plant holes in the
treated bands, was ac¢eptable, even in the absence of RPE (exposure accounting for 2.96% of the AOEL in the
absence of RPE, an$0.06% in the presence of RPE).
N

-The exposure ¢t a bystander, present in the vicinity (1-12 m) of a treated greenhouse during 60 in a period
spanning 2-12{¥ post-treatment, was at the level of the AOEL, with an exceedence by only 107% if average
MITC levelssawere considered over the different locations.
If the maxtal value was considered (at one location at 10h post-treatment), then the bystander exposure was
unsafe,,é?the bystander exposure was as high as 252% of the AOEL.

QO
—Thé)xposure of a resident, being present at locations more distant (140-220 m) from the treated greenhouse
duting 24h, represented 45% of the AOEL and was considered acceptable. If the maximal value was
t;gnsidered (at one location at 10h post-treatment), then the bystander exposure corresponded with 94% of the

DAOEL.
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It was of note that not all risk-mitigating measures were undertaken during this trial. For example, thé\

entrances of the greenhouse/tunnel were not closed during and after the treatment. Therefore, it is
probable that the exposure of the bystander in the neighbourhood of the treated greenhouse at 2-14h aft e
start of treatment could be reduced, if MITC would be contained into the greenhouse during that lapse 9{@1me.

S
&
Validation of MITC analysis in air: Q)b
\
<
Reference: Validation of an analytical method for the determination of MITC of coconut cha Bal air sampling
tubes (Schouten, 2007 — TNO Report No. V7111). o)
0
x
GLP: GLP-compliance stated (\O
Principle of the method: X

After suction of air under prescribed conditions, coconut charcoal tubes are extracted with coyl acetate with 5% carbon
disulfide. The extracts are analysed by GC-NPD on two columns: one column (A) used\for quantification (RTX-200,
30mx0.25mm, 0.25pm film) and the other (B) for confirmation of compound identity (,C8~\Sil 5CB, 25mx0.25mm, 0.4pm
film). An internal standard EPTC (5-ethyl-N,N-dipropyl thiocarbamate) was addp? and peak ratio was used for

quantification. N
&
Findings : @
Specificity — interferences : No chromatographic interferences; Blank values <30% of LOQ (demonstrated

by representative chromatograms);;\@nﬁrmation of identity by using second
GC column of different polarity (G Sil 5CB)

Linearity : Linear range 1.7 — 163 ug/L (corgesponding to approximately 10 — 978
ng/tube); r> > 0.999 (n>7); Calibration graphs provided.
Recovery — precision : -Desorption efficiency: averq,@ 86.5% (RSD=3-7%);

-Storage stability: fortified &as adsorption tubes stored at <-18°C are stable for
at least 2 months. A@eptable recovery was demonstrated: after 14 days
storage mean recov@es; 80-104%; after 62 days storage mean recoveries:
91-102%. <

-Back section of fe fortified tubes was analysed after air passage. No
significant br rough was observed.

-Validation recévery data for MITC (corrected for desorption efficiency and
small blanlq§alues): see Table B.5.3.3-1

Limit of quantification (LOQ) : MITC: 0.%?g/m3 air (4 h worst case sampling); 0.25 pg/m? air (8 h ambient
samplin@
S
Table Table B.6.15.2.4-9: Validation data-fé6r GC-NPD method for the determination of MITC in air (Schouten, 2007 —

Report No. V7111) [0S
Matrix / Analyte Me@ﬁ’d Fortification GC- Recovery range [%] RSD
sampling QS level [ng/ column®
conditions O charcoal tube]
1 mean range [%] n
Air > 30* A 60 55-67 8 5
(worst case Q)A B 68 64-72 5 5
conditions: 225 A 65 63-68 3 5
35°C, 80% RH, Mét GENED B 73 72-76 2 5
4 hrs at 250 (§ 2254 A 79 76-83 3 5
mL/min) | % B 81 80-82 1 5
Air tg 30%* A 89 82-94 5 5
(ambient B 89 83-96 6 5
conditio 225 A 97 89-104 7 5
19°C, 44%RH, LI GeNbD B 95 93-97 2 5
8 hrs 46250 2254 A 97 91-105 6 5
mLZin) B 99 97-101 2 5

*Lim@gf quantification: 30 ng/tube (= 0.5 pg/m* for 4h (worst case) sampling ; = 0.25 pg/m’ for 8h (ambient) sampling);
2 Cofyfmn A: RTX-200; Column B: CP Sil 5 CB
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B.6.15.2.5: Summary of operator exposure measurements and estimation of exposure to MITC ‘Z;O

(Annex 1I1A7.2.1.2.)

(1) FIELD studies
The results reported in the table B.6.15.2.2 show the variations in the degree of exposure dependingprobably of
environmental conditions and soil properties; it was demonstrated that there was no obviousdependency of

MITC concentrations on metam sodium application rates. 0&;0
Q
The results demonstrate that exposure to MITC during application of metam sodium under@ld conditions could

be sometimes higher than the AOEL when no respiratory protections are worn. Therefg&, exposure is always
lower than the AOEL when respiratory protections are worn as recommended by the labgl.

Revised summary: already Peer-Reviewed, EFSA 2008 Q@
(calculation revised after Peer-Review and based upon EFSA conclusions, EE,@A, 2008, see below)

\(D
&
Table B.6.15.2.5-1: S
Summary of operator exposure to MITC using the experimental results rem)gfed in the different FIELD studies.
Exposure to MITC Operator exposure I Experimental conditions
mg/kg bw % AOEL ;Z')\\O
_RPE +RPE -RPE | +RPE | O

Mulder et al., 1994 X Q\ Metam sodium, 510 g/L, 15 parcels, soil
Personal measures 0.018 | 0.00036 | 450 900 | decontamination, tractor drawn equipment,

i (103 spade injector, rollers for sealing
Cabin measures 0.015 0.0003 375 hk@ soil.Contractors wore overalls+ gloves;
Outside air 0.003 0.00006 75 \~Q“f.5 300L/ha
De Rooij et al., 1993 {\O Metam sodium, 510 g/L, soil
Personal measures 0.00915 | 0.00018 | 2290 4.6 | decontamination, 11 parcels(l.1-4 Ha), 8

_ ) contractors; 420-700L/ha;Contractors were
Cabin measures 0.00863 0.00017 Zlé) 4.3 wearing shoes or boots, overall and gloves
Outside air - - b? ]
Links et al., 2006 > Metam sodium, 1 field of 5 Ha; 1500L
Personal measures 0.00956 | 0.00019cF 239 4§ | metam sodium applied; 1 contractor,

i > Rumpststad shear injector; no specific
Cabin measures 0.00879 0.00%? 220 4.4 protections
Outside air 0.0134 0.0@?7 335 6.7

eMITC levels, including worst-case rgsﬁs and comparison with revised AOEL (=0.004 mg/kg b.w./d) during soil injection
application of Metam sodium
ecalculations based upon working doration of 7h/d; b.w. =70kg; respiration rate 1.25 m*/h;
o+RPE: respirator with A1P2 ﬁltg&&% penetration).
N

(i) GREENHOUSE st@(i%s

O
- In the first greenho <é/study (soil injecion), air concentration just after application of metam sodium reaches 65
mg/m’ making op@\f§or exposure much higher than the revised AOEL (up to about 580x higher). In these
conditions, wearin@ of RPE reduced the exposure but not sufficiently to reduce exposure below the AOEL (up to
11.5x AOEL). }éconclusion, no safe use for glasshouse application was demonstrated (there was no information
on drip irrigag& available at that time).

- In the se\é@nd greenhouse study (drip irrigation), the exposure of the operator was acceptable in the presence of
RPE, canferring a 98% protection. In the latter case, inhalatory exposure accounted for about 2.9% of the AOEL.
The exposure was not safe in the absence of RPE (145% of the AOEL reached). An occasional re-entry before
dil %) so requires the wearing of RPE.

O

-dn conclusion, the use of Metam applied by drip-irrigation in greenhouses was considered safe for the operator, if

ASRPE was worn.

;.
N
&
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B.6.15.3 Estimation of bystander exposure (Annex IITA 7.2.2) (0{0
(
B.6.15.3.1. Estimation of bystander exposure towards MITC after field application of Metam é&lium
(Annex I11A 7.2.2) $
S

Due to the intended application of the soil fumigant Metam-sodium by means of soil injection or dpip irrigation
and due to the low vapor pressure of the active substance inhalation and dermal exposure of bys@nders towards
the active substance Metam-sodium is not expected. g

Inhalation exposure of bystanders might occur for MITC, the volatile degradation producé‘zbf Metam-sodium.
MITC concentrations in air can be measured directly after the application of Metam-sodidm, but no high MITC
concentration in air is expected following the application of Metam-sodium due to the\%tended application by
soil injection including soil compression or drip irrigation under a plastic film, \@Gﬁich represents coverage
comparable to a soil layer or soil seal.

Q
-O
- Operator exposure to methyl isothiocyanate and methyl isocyanate, and &@‘\ monitoring of MITC, MIC,
CS; and methylamine (Links et al., 2006; TNO report) . \5}
>
%)

Part of the results from the studies performed for operator exposure assesStnent (a part of the table B.6.15.2-8 is
reported here under table B.6.15.3.1-1), can be used for bystander exposure:
In the study of Links et al (2006), MITC was measured in air at a distance of 0 to 200 m of the field during a
period of 0-4 days after application. In this study, a worst-case situagipn is represented by 36pg/m® MITC, giving
an exposure of 6.4.10* mg/kg bw/hour. The corresponding expo’s(ﬁre contributes to 16% of the AOEL agreed
during PeerReview. b\Q
Jol
Revised table: already Peer-Reviewed, EFSA 2008 &

(calculation revised after Peer-Review and based upomﬁFSA conclusions, EFSA, 2008, see below)
L

O
Table B.6.15.3.1-1: Air concentrations of MITC at opgéa\tor level during application of Metam

Substance Experimental Concenébation in Exposure % of AOEL
conditions &/m3 (mg/kg bw/1 h) agreed during
> the Peer-review
Environmental measurement: Q?
Location 9: | 100 m of field, upwind O‘)Z’ 0.08 0 0
2 samples 40
Location 10: | 100 m of field, upwind {5’ 0.09 0 0
1 sample ~N
Location 11: | 100 m of field, upwind 0.04 0 0
1 sample Ab
Location 12: 100 m of figld, 0.66-3.62 0-7.5%107 0-1.89
9 samples downwind, @asure
during w@e study
dufation
Location 13: 10, of field, 2.10-13.19 4.38x10° —2.75x10* 1.1 -6.87
10 samples downwind, measure
dq{%g whole study
»~  duration
Location 14: | @ 100 m of field, 0.042-35.96 0-7.5x10™ 0-18.73
10 samples o,Q downwind, measure
N during whole study
O duration
Locatioft15: | 200 m of field, upwind 0.1 0 0
1 sangple
Lo@ﬁon 16: | 200 m of field, upwind 0.09 0 0
ltgimple

“Personal measurements, stationary measurements in and outside tractor. Mean soil temperature: 8.8-12.1°C and air
temperature: 7.9-18.9°C. Exposure duration of 60 minutes assumed; respiration rate 1.25 m*h; bodyweight: 60 kg/person
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From the open literature:
Q
- Methyl isothiocyanate volatilization from fields treated with metam sodium (Saeed et al, 2000) Q{\'\

(@)
Material and methods: >

Field conditions and fumigant application: &

This study was conducted in four fallow fields intended to be grown with potatoes. Methyl isothiocyar@@air concentrations
were measured above these fields following application of metam-sodium (345 g a.i/kg) either thrQugh injection using a
ground rig (fields 1 and 2) or by chemigation using the center-pivot irrigation systems (fields 3 and

Both methods are used commercially in Wisconsin for the application of the fumigant and are clai@d to be equally effective.
The study fields were 2+5 miles apart and surrounded by similar fields. The soil of the studgﬂelds was Plainfield loamy
sand.

None of the adjacent fields was fumigated during the time of the studies, thus mg’mizing background MITC air
concentrations. )

Solutions of metam-sodium (345g a.i. /kg) were injected in the soil at a rate of 4801itre./\'k@ (166 kg/ ha) in fields one and two

using a ground applicator with knives or shanks spaced 15cm apart. The chemical w. ixed with an equal volume of water

in the tank before injection. The knives were pulled through the soil at a depth of and the fumigant was released from
ports behind each shank at depths of 5, 15 and 25cm. A soil compactor was connected to each rig to compact the soil over the
furrow made by the injection shanks. N

In fields three and four the fumigant solution at a rate of 480 liter/ha was mix&d with 169m*/ha of irrigation water through a
metering pump that was connected to the center-pivot irrigation system. Cheinigation in both fields was performed during the
night hours and completed in the early morning hours of the sampling day:%

N
Method of estimation: >
Immediately following fumigant application to each of the four fi Ql(gs, equipment for measuring MITC air concentration,
temperature and wind speed was installed and measurements wege started. Methyl isothiocyanate concentration in the air
above treated fields was determined by drawing air into doublq&@ap scrubbers placed on masts. The scrubbers were attached
to the mast at 3 heights, 10, 100 and 200cm above the soil surfage.
In each of the four fields, three masts were used. Air wasyrawn from the atmosphere directly into the traps at a rate of 1
liter/min. Flow meters equipped with needle valves (modeﬁ?603, Matheson Tri Gas, Parsippany, New
Jersey, USA) were installed in the collection lines neanthe traps. The trap consisted of two Teflon-lined rubber-stopped 4-o0z
glass jars containing ethyl acetate (40ml). A high Glume air-sampling pump modified with a nine-inlet manifold was
connected to the sampling jars via Teflon and Ty%n tubing. In all the fields, most of the measurements were carried out
during the daylight hours with a few night readings.
Old traps were replaced by fresh ones at t}’;eégwf each sampling period. Collected MITC samples were stored in dry ice,

shipped to the laboratory, and stored at 15°C watil analyzed. Hourly wind speed averages were recorded at the three heights at
which MITC air concentrations were measpred. Hourly air and soil temperatures were also recorded. A 21X data logger
(Campbell Scientific, Inc, Logan, Ut%,Q USA) was used with thermocouples and cup anemometers to make the
meteorological measurements. b(‘z;'

Method of detection: S

A gas chromatographic method ggported earlier was modified and used to measure MITC concentrations in the trapped
volatiles. A Varian 3700 gas chidmatograph (GC) equipped with an electron-capture detector was used. The column was a
1.8mA6mm ID glass column_égcked with 4% SE-30/ 6% OV-210. Nitrogen. Hourly averages of wind speed at 10, 100 and
200cm heights during threg days following fumigation. (b) Hourly averages of air and soil temperatures at 10cm depth during
three days following fumigation. Nitrogen (99.999% pure) was used as carrier gas at 30ml/ min. The temperatures used were
90°C for the column, C for the injector and 275°C for the detector. Two micro liters of MITC sample in ethyl acetate
from scrubbers were diectly injected into the GC. After every two-sample run, an appropriate standard was injected and the
concentration of eadhh sample was obtained from calibration curves of integrated peak area versus concentration. Detection
efficiency was de%}inined for the GC method and data were used to correct MITC air concentrations.

Estimation of&llection efficiency:
Calibration frfals were carried out in the laboratory to estimate MITC collection efficiencies of the scrubbers. Three scrubbers
fitted wit,h‘ ur traps of ethyl acetate each were connected to a Mason jar containing MITC-treated soil. Each Mason jar was
fitted witl a one-way valve to allow airflow to the jar without MITC loss. The MITC application rate to the soil in these jars,
the aifffow rate, and the volume of solvent in the traps were similar to those used in the field experiments. The average
per@?ltages of MITC collected in the first, second, third and fourth traps were 68, 18.9, 11.0 and 1.6, respectively. The
cellection efficiency was calculated as the percentage of MITC collected in the first and second traps relative to the total
..@mount collected in all four traps. The mean collection efficiency was 87 (+3) percentages. MITC volatilization data from all

&@four fields were corrected for collection efficiency accordingly.

Cg'.
N
&
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The sensitivity and precision of MITC analysis were measured using spiked MITC samples of known concentrati(és
(0.1+60mg/ml). Three spiked samples were used for each concentration level. Calibration curves were generated fiém

average responses in peak area from each concentration versus the amount of chemical spiked. >
o
Findings: <

The focus of this study was to estimate the loss of MITC by volatilization when metam-sodium applied
through either chemigation or injection to arable fields. Methyl isothiocyanate is the principal ppgduct of the
transformation and constitutes about 90% of the total amount of metam-sodium applied to so&@ This study
assessed the potential inhalation exposure to MITC during the re-entry period. OK;D
MITC air concentrations collected at three heights above the treated fields showed di:s%’mct concentration
gradients, with the highest concentrations closest to the soil surface and the lowest at the 200cm level. Above all
four fields, average MITC air concentrations were higher during the first 8h followi Qapplication of metam-
sodium regardless of the application method. MITC air concentrations decreased Wi@ne thereafter at variable
rates above the different fields.
On most sampling occasions, higher MITC emissions were observed in chemiga@ than in injected fields. The
highest MITC concentrations were 11.2 and 7.4pg/m’ recorded 10cm ab the ground 6-8h following
application and the lowest concentrations were 0.7 and 0.2pg/ m’ obse@d at 200cm 30 and 35h after
application above chemigated and fumigated fields, respectively. One nightgithe measurement was taken in each
of fields 1 through 3 while three nighttime measurements were takenn field 4. MITC air concentrations
observed during these periods were not significantly lower than theo%erage of those measured during the
daytime hours in three out of the four fields (Table B.6.15.3.1-2). \‘§

O
Table B.6.15.3.1-2: MITC air concentration measured at 10, 100 A{lod 200 cm above the 4 treated fields.

Field/time after application (h) MI’E? air concentration (ug/m’)

200 cm 7 100 cm 10cm
Injected field 1: 166 kg/ha (480L) N
5.3 1.1 N 1.2 1.3
11.4 13 & 1.4 1.6
29.4 09 O 1.0 1.1
78 0.70° 0.8 0.9
Mean: 19 1.1 1.22
Injected field 2: 166 kg/ha (480L) S
4 . 20.4 0.9 7.0
6 2 0.9 1.3 7.4
11 o 04 0.5 5.9
27.5 & 0.3 1.0 1.0
29.5 ’G 0.5 1.6 1.6
34.5 > 0.2 0.4 0.4
Mean: S 0.45 0.95 3.88
Chemigated field 3: 166 kg/ha~
(480L) diluted in 169m’ wafgr/ha
3 a 1.6 2.0 3.5
6 ,O 0.9 1.3 2.8
8.4 N 2.0 3.0 11.2
10 D 1.2 1.3 4.0
14 O 0.7 0.8 1.7
Mean: qy 1.28 1.7 4.64
Chemigated@éld 4: 166 kg/ha
(480L) dilytd in 169m’ water/ha
6.3 QO 4.6 5.9 7.1
103 & 1.2 2.1 32
143 & 2.9 2.9 4.8
18.3° 4.6 6.4 6.5
233 2.0 2.3 2.8

26.3 1.4 1.7 1.8
303 0.7 0.8 1.3
o
N
Q_
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Field/time after application (h) MITC air concentration (ug/m’) )
200 cm 100 cm 10cm B
Mean: 2.5 3.15 39 P
Q
)

Estimation of respiratory exposure from MITC air concentrations: o
Respiratory exposure was calculated by multiplying the average MITC air concentration by aver%@ values of
lung ventilation in adults. @
Respiratory exposure was estimated for a person under light (500kg m/min) or heavy (800kg 1n) conditions
of work where the respiration rates were 28.6 and 42.9 liters /min, respectively. Only MITC aiéjoncentrations at
heights of 100 and 200cm were averaged and used for these calculations. Data for the %ﬁmated respiratory
exposure a worker might encounter during the re-entry period are shown in Table B.6.L§3.1-3. The maximum
dose a person would be exposed to was estimated at 1.4mg per person per day Qbserved 6h following
chemigation in field 4. The minimum inhalation exposure of 0.02mg per person pega'ay was found 11h after
injection in field 2.
Volatilization losses measured by trapping vaporized MITC indicated that in .aégtreated fields, regardless of
application method, average MITC air concentrations were highest in the ﬁr‘%b h following application and
decreased thereafter. These observations can be attributed to the fast conversig& of metam-sodium to MITC the
time for which has been reported to vary between 0.1 and 1 day. S
Weather and soil conditions during the first day of sampling also ming—Qf’lave contributed to the accelerated
MITC loss. Soil temperature was higher during the first day than on the-next day of sampling. Wind was also
lighter in the first day in comparison to the succeeding day of sa)@ling, indicating less turbulent mixing.
Volatilization losses obtained in this study for injected fields, rangé.bbetween 1.4 and 0.3pg/m’. In the present
study, soil temperature averaged 5.6°C in the first three days followdng fumigation.
The relatively higher MITC air concentrations observed in the chémigated fields (fields 3 and 4) in comparison
with the injected fields (fields 1 and 2) may be explained by th¢’larger fraction of chemical placed at the surface
by chemigation. The low MITC vapor losses obtained in thi® study for fumigation using a three-port injection
system indicates the environmental superiority of this @lication method to chemigation. However, further
research should compare the effectiveness of each of ghese application methods on the control of soil-borne
pathogens. Although a few nighttime measurements_Were taken in this study, it was evident that MITC air
concentrations during these periods were comparablg-to those obtained during the daylight hours. These results
might be explained by the light wind speeds that p(@/ailed during the nights of measurement causing less mixing
in the atmosphere above these fields. g’-’

N
In the present study, it was found that the usq,(gf a soil compactor following fumigant injection into the soil had a
substantial effect in reducing MITC emiss«@s (Saeed and Rouse, unpublished data). Thus, manipulation of soil
surface to reduce MITC loss by Volatiliﬁﬁon could serve as an approach to environmentally acceptable disease
control practices. d
It was evident from this study that i 2-day re-entry period after the application of metam-sodium during late
fall is an appropriate waiting time@@ allow MITC emissions to nearly cease. One data point in our results taken
at 78h after application indicated-that MITC emissions were detectable for at least several days beyond the re-
entry period, but levels were }ow and should not be a problem. However, the relatively high levels of MITC
emissions in the first 35h owing fumigation may pose a health hazard to humans, domestic animals and
wildlife. An effort was mage’in this study to estimate an average respiratory intake of MITC by a person entering
the treated fields duringye first 35h after fumigation.

If all MITC in inha]@ air were retained by the body, the intake from the highest level of MITC would be 1.37
mg per person pelg*}ay or 0.019 mg/kg bw/d (70 kg bw) in the chemigated fields. This approach is proposed by
the authors of tl}g:study and is reported in the table B.6.15.3.1-3 but is not transparent for RMS.
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Table B.6.15.3.1-3: Estimated respiratory exposure of a bystander to MITC emitted from metam sodium tre%(‘e'd
fields during re-entry period. N
Field /time after Average MITC air Range of exposure to MITC as proposed by comp;\m;/
application (h) concentration mg/person/day mg/kg bw/day <
(ng/m’) light/heavy work light/heavy vydﬁ(
Injected field 1 S
5.3 1.21 0.05/0.30 0.000714/0:00428
11.4 1.45 0.05/0.35 0.00074470.005
29.5 1.00 0.04/0.25 0.0005%21/0.00357
Injected field 2 X
6 1.1 0.04/0.29 0,080571/0.000414
11.4 0.45 0.02/0.12 §7000285/0.00171
29.5 1.1 0.04/0.27 £0.000571/0.00385
Chemigated field 3 O
6 1.24 0.04/0.29 2 0.000571/0.000414
10 0.33 0.05/0.33 1o 0.000714/0.00471
Chemigated field 4 O
6.3 5.89 0.21/1.37 < 0.003/0.0195
10.3 2.17 0.07/043 5 0.001/0.00614
30.3 3.51 0.03/0.20 _o 0.000428/0.00285
Values were averages of mean MITC concentrations measured at 1 QQ and 200 cm heights.
Q

RMS calculated exposure to MITC using 5.89 pg/m’ concenttg\tions (worst case situation) (respiratory rate of
1.25 m*/h for a 60 kg bw during 1 hour’s exposure period),\q&ﬁch gives an exposure of 0.00012 mg/kg bw/d,
which represents 3.1% of the AOEL. ~Q®
x

Concentration of MITC in air at three heights (10, IQ@ and 200 cm) above the arable fields were measured
following application of Metam-sodium (solution c@taining 345 kg ai/kg) at an application rate of 480 L/ha
corresponding to 166 kg ai/ha. Maximum MITC ceficentrations in air were recorded 10 cm above ground 6-8 h
following application and minimum concentratﬁs of 0.2 pg/m’ recorded 200 cm above ground 30 —35h

following application. (§
Table B.6.15.3.1-4: MITC air concentratioro%easured at 10, 100 and 200 cm above the 4 treated fields.
Field/time after Mlgéé air concentration (ug/m’) mg/kg bw/day =% of AOEL
application (h) L
200ecm | 100 cm 10cm

Injected field 1: 166 kg/ha (480L)2
5.3 o 1 1.2 1.3
11.4 <13 1.4 1.6 0.000199= 5%
29.4 ¥ 0.9 1.0 1.1
78 Y 0.7 0.8 0.9
Mean: Cy 1.0 1.1 1.22
Injected field 2: 166 k@fha (480L)
4 o 0.4 0.9 7.0
6 o 0.9 1.3 7.4 0.000924 = 23%
11 RS 0.4 0.5 5.9
27.5 Q 0.3 1.0 1.0
29.5 & 0.5 1.6 1.6
345 O 0.2 0.4 0.4
Mean: & 0.45 0.95 3.88
Chemigated field 3: 166 kg/ha (480L) diluted in 169m’ water/ha
3 Y 1.6 2.0 3.5
60 0.9 1.3 2.8
8.4 2.0 3.0 11.2 0.0014=35%

AL10 1.2 1.3 4.0

o
S
Q_
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Field/time after MITC air concentration (ug/m’) mg/kg bw/day =% of AOELO

application (h) 0§°

200 cm 100 cm 10cm 0
14 0.7 0.8 1.7 2
Mean: 1.28 1.7 4.64 N
Chemigated field 4: 166 kg/ha (480L) diluted in 169m’ water/ha O
6.3 4.6 5.9 7.1 0.00088=22%
10.3 12 2.1 3.2 S
143 2.9 2.9 4.8 S
18.3 4.6 6.4 6.5 L
223 2.0 2.3 2.8 S
26.3 1.4 1.7 1.8 <
30.3 0.7 0.8 1.3 R4
Mean: 2.5 3.15 3.9 <
QO
N
RMS estimated exposure at the highest doses levels only: exposure to M\I@ ranged between 0.0014 and
0.00088 mg/person/day (35% and 22% of AOEL). o\)"o
Q
The result highlighted in bold in the table B.6.15.3.1-4 (6.4 pg/m?®) coﬁa be used as the relevant value for
worker exposure assessment as well. . \OQ‘
o\r’o‘
- Measured and computed concentrations of methyl isothiocy@\?te in the air around fumigated fields
(Van den Berg, F., 1993) b\
Jol
J\Q)

Material and methods:

Comparison of computer simulation and measured figures: ~Q
Behaviour of Metam sodium and MITC in soil as well as @ emission of MITC in the air was described by a computer
simulation model and results compared with measured ﬁgl@ after soil injection application of Metam sodium into the soil
of two selected fields in the Netherlands (field A near Val‘@‘mond and field B near Eeserveen).

For both fields, Metam sodium was applied at an ap tion rate of 300 L/ha (510 g Metam sodium/L) and injected at a
depth of approx. 18 cm using a horizontal blade injecté® with spray nozzles below the blades and subsequent compression of
the soil with a roller. The treated area comprised 5. for both fields. The two soils (A/B) had pH values of 4.3 (A) and 5.2
(B), the organic matter content was 13.8 % (A) and®.2 % (B), the mineral fraction <2 pm was 2.5 % (A) and 2.2 % (B), and
the mineral fraction ranging from 2 — 50 pm was..2 % (A) and 6.2 % (B).

During the first few weeks after soil injectio: average temperatures in the plough layer of fields A and B were 12 °C and

11 °C, respectively. The concentration of M§PC in the air around the two fields was measured four to five times in a period
of 7—-9 days following soil injection of Metam sodium. Sampling of MITC was accomplished by charcoal tubes and air
samples were taken in a height of 1.5 ove the soil on each sampling day. Samples were collected at different sampling
points with one to two samples takenyipwind of the treated field and four to six samples taken at sites downwind of the
treated field. Samples were stored @er cool and dark conditions prior to extraction with acetone and analysis by GC with
NP (nitrogen-phosphorus) detectigit’ The LOD was given with 2.0 pg/m® for the measurements on field A (performed 1986)
and 1.0 pg/m’ for the measuremgits on field B (performed 1987). The concentration patterns of MITC in the air around the
treated field were calculated @1 the PAL (point-area-line) model which is based on the Gaussian plume concept where it is
assumed that dispersion frof¥ point, area and line sources results in Gaussian distributions in both the lateral and vertical
directions through the pl@é dispersing from that source. Input data for this model comprise field size (km) and orientation,
source strength/rate of g‘{p'ssion (g/m*/sec.) and source height (m). Hourly values of the MITC emission rate into the air were
taken as the source str@ngth and the source height was set to 0 m. In the PAL model the downwind concentration in the air
calculated is propor&nal to the source strength. Further data required by the PAL model are wind speed, wind direction,
atmospheric stabi(lgy and mixing height.

Findings: &
The pattg\;@: of MITC concentrations measured and calculated at different distances from the source and at
differenttimes are shown in table B.6.15.3.1-5:
Duringzthe first 3 days after soil injection of Metam sodium and also thereafter the computed data overestimated
the agtual measured MITC concentration in the air both at different time points and at different distances from
th@ct‘reated fields. The differences between computed and measured MITC concentrations in the air at different
tances and time points were due to factors such as differences in the wind speed, wind direction,
{\ransformation in soil and emission rates from soil, stability condition of the atmosphere above and around

.&
@.
S
Séf
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fumigated fields as well as influence of neighbouring fields and wind obstacles such as houses and trees in reﬁ‘
scenarios. -9
&
Table B.6.15.3.1-5: Computed and measured concentrations of MITC in the air at downwind of fields A @%B at
a height of 1.5 m after soil injection application of Metam sodium at a rate of 300 L/h. S
Time after injection | Emission rates Downwind distance Concentration in air (pg&n:’)
(days) (ng/m?/sec) (m) computed | m@%ured
Field A IS

1.9 0.80 0 4.7 &7 <20

1.9 0.80 51 24 o <20

1.9 0.80 192 0.8 N 3.1

2.9 1.30 0 3.9 T 2.7

2.9 1.30 55 20 9 2.6

5.0 1.10 0 140 & 2.1

5.0 1.10 150 8.2 & 2.9

6.9 0.79 0 1.8 <2.0

6.9 0.79 51 B0 <2.0

6.9 0.79 99 0.7 <2.0

<
Time after injection | Emission rates Downwind distance | . 6\ Concentration in air (ug/m°)
(days) (ng/m?/sec) (m) o computed | measured
Field B )

1.1 0.03 0 L 0.1 1.8

1.1 0.03 50 QO 0.1 3.1

1.1 0.03 90 @ 0.1 1.1

1.1 0.03 130 @ 0.0 1.0

1.1 0.03 17027 0.0 <1.0

3.1 0.53 0 2.1 <1.0

3.1 0.53 45 0.9 <1.0

3.1 0.53 2125 0.3 <1.0

52 0.95 N 3.9 1.6

52 0.95 S 40 3.2 1.2

52 0.95 o 74 2.5 <1.0

52 0.95 5 111 2.1 <1.0

52 0.95 S 178 1.6 <1.0

6.9 092 < 36 3.6 1.3

9.1 0.77 3¢ 0 3.0 <1.0

9.1 0.779 47 1.4 <1.0

9.1 0.77 82 1.0 <1.0

9.1 077 130 0.6 <1.0

9.1 20.77 214 0.4 <1.0

2y

Both the computed agé!&ell as the measured MITC concentrations in the air demonstrated that a bystander
walking at the downwind side of a fumigated field (distance 0 — 214 m) approx. 1 to 9 days after treatment is
exposed to MITC &Q(Hcentrations amounts to 14 pg/m’. Taking into consideration an exposure time of 10 min for
a walk along a tr@gted field and a breathing rate of 0.021 m*/min (corresponding to a moderate respiration rate
for medium ex@rcise) an exposure of 0.00294 mg/person or 0.000042 mg/kg bw (based on a body weight of
70 kg/persog,; n be calculated.

S

RMS ca]\b'gated an exposure during 1 hour, based on the 14 pg/m’ (using the maximal computed MITC level at
0m fr@l the field). This gives an exposure of 17.5 pg/h corresponding to 0.00029 mg/kg bw/hour representing
7.3 %ot AOEL (respiration rate: 1.25 m’/h; 1 hour; 60 kg bw).

considered the published Van Den Berg study less robust.
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- Study of Schepel and Dijksterhuis, 2003, detailed in point B.6.15.4.2.1:

X2
N

Bystanders might also be present during breaking of the seal after soil fumigation with Metam-sodium or (X%en
the plastic film is opened to prepare the soil for planting. In such a case, bystanders might be expgsed to
remainders of the volatile compound MITC, which is released from the soil due to the breaking of the seal or
opening of plastic film coverage. The MITC concentrations in air after breaking of seal or opening/re@t\)ving ofa
plastic film coverage before planting can be estimated from the measurements at the edge of the ﬁ@ during and
after breaking the seal (experimental protocol detailed under point B.6.15.4.2.1). The maximum a@concentration
of 8.8834 ng/m® was found 50 m downwind in the time period 0-2 h after breaking the Al 14 days after
fumigation with Metam sodium at an application rate of 300 L/ha. Taking into consideratiog, 0 min for a walk
beside the edge of the field this would result in an exposure of 1.866 pg/person based Q}?a breathing rate of
0.021 m*/min (corresponding to a moderate respiration rate for medium exercise) corres@nding to an exposure
0f 0.027 pg/kg bw (considering a bodyweight of 70 kg). s}
RMS calculated an exposure during 1 hour, based on the 8.88 pg/m’: this gives an exposure of 11.1 ug/h
corresponding to 0.000185 mg/kg bw/hour representing 4.6 % of AOEL (respira@n rate: 1.25 m’/h; 1 hour; 60
kg bw). Q@

&
MITC in the surroundings of the fields: 4]
No MITC was detected in the air surrounding the fields 1 and 2 with f)ZrTe exception; for field 2, which was
cultivated 15 days after fumigation and at < 50 m distance to the ﬁeld@%laximum concentration of MITC in air
of 0.67 pg/m’® was determined. \fb\
In the surroundings of field 3, MITC was found in the air, when c.uiﬁvation took place 14 days after fumigation.
The downwind concentration of MITC in air was 8.88 pg/m’ at .S\r@\m during the first 2 h, but a rapid decrease to
0.63 pg/m’ was noted 6 to 10 h after the cultivation. At 100 niy MITC concentration in the air was 4.70 pg/m’
initially, but decreasing to 0.45 pg/m’ after 6 to 10 h after cktgfvation. When cultivation was done 33 days after
fumigation, no MITC was detected in the surroundings (T?Q‘Q],e B.6.15.4.1-6).

0
Table B.6.15.3.1-6: MITC concentrations in air surroun&g the fields cultivated after fumigation

Field n° Tim&h) after cultivation
Field 1 0-2h Z4h 4-8h 24-28 h
day 17 <LOQ ndPanalysed not analysed not analysed
day 21 <LOQ N
Field 2 0-2h o 1-3h 6-10 h 24-28 h
day 14 <LOQ XLOQ except left <LOQ <LOQ
50 m: i 0.67 pg/m’
day 21 <LOQ Y <LOQ <LOQ <LOQ
Field 3 0-2h 9 2-4h 6-10 h 24-28 h
day 14| <LOQ except downwind> | <LOQ except downwind: | <LOQ except downwind: <LOQ
50 m: 8.88 ug/m’ . > 2.60pg/m’ 0.63pg/m’
=0.000185 mg/kg bw/1h
(4.6% of AOEY)
100 m: 4.7 ng/vr 1.25 pg/m’ 0.45 pg/m’
day 33 <LOQ <LOQ <LOQ <LOQ
LOQ = Limit of quaigiffcation =0.01 mg/l MITC in extract
&

&
- In the invesgﬁltion of den Tonkelaar and Heidema (details are reported under point B.6.15.4.2.2):

(2
Material a ethods of this study are detailed under point B.6.15.4.2.2. Some data from this study are useful
for estimagion of bystander exposure after metam sodium was applied in a greenhouse.

QO

Bysfg:‘%ers walking along the greenhouse might be exposed to MITC, which is released from the greenhouse
into-the environment during soil injection application (see Table B.6.15.3.1-7).

maximum MITC concentration calculated and measured outside of the greenhouse were found at the lee

-@ide and amounted to 270 and 182 pg/m’. Taking into consideration an exposure time of 1 hour for a walk along

/QQ a greenhouse at the lee side and a breathing rate of 1.25 m*/h (moderate respiration rate for medium exercise) an

6.
N
&
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exposure to MITC 270 and 182 pg/m’ corresponds to 5.625 pg/kg bw/h and 3.792 pg/kg bw/h (bwd

R
&
\\,

60 kg/person). An exposure to 0.005625 mg/kg bw/h and 0.003792 mg/kg bw/h corresponds to 141% and %“s%
(

of the revised AOEL.

Q

Q
At a distance of 20 m downwind of the greenhouse the bystander exposure figures are 4.479 ng/kg Hw/h and
3.708 pg/kg bw/h corresponding to 112 % and 93 % of the revised AOEL. $

9
>

At a distance of 50 m and 100 m downwind of the greenhouse, calculated MITC concentratio@g) were highest
during the first two days after application and maximum values of about 60 pg/m® (0.00125 m @g bw/h; 31% of

AOEL) and 25 pg/m’ (0.000521 mg/kg bw/h; 13% of AOEL) were demonstrated. These re

were thus, by a

factor of 5 — 10 lower on comparison with highest computed concentrations at the lee side o\ﬁhe greenhouse.

Q
Table B.6.15.3.1-7: Bystander exposure estimates to MITC at the lee side and at a distagpe of 20-100 m

downwind of the greenhouse during the first 2 days after soil injection application of &‘@

1,950 L/ha.

tam sodium at a rate of

o
Method MITC (ug/m’) Exposure” (ug/kg bw/hour) ,~§) % of the revised AOEL
Lee Side &L
Calculated 270 5.625 N 141
Measured 182 3.795 o 95
20 m Downwind o
Calculated 215 4479 L 112
Measured 178 3.708 &Y 93
50 m downwind 60 125 9 31
100 m downwind 25 0.521% 13

*.exposure duration of 60 minutes assumed; respiration rate 1.%3" m?/h; bodyweight: 60 kg/person
<

However, RMS considered that the relevance of this trial “Zg)s limited, as soil injection in greenhouse was not the
supported use in the EU-dossier. A new greenhouse stu@' Wwas available during re-submission, where the product
was applied by drip-irrigation (see above in B.6.15.2@
N
- Measured concentrations of methyl isothiocyg?ate in the air around a fumigated greenhouse after drip-
irrigation by Metam (Thouvenin, 2008). {\b
(see table B.6.15.3.1-8) Q)(b
In the small-scale greenhouse study, a 'g"dilution of Nemasol 510 g/L was applied on a surface of 76.5 m?
(the actually treated surface in a smalléﬁeenhouse of approximately 6-7 are) at the dose of 1200 L/ha by means
of drip-irrigation. Q
The exposure to the main degradatign product MITC was investigated. This included the risk assessment of the
operator during loading and ap lication on d1, of the worker on d18, of a bystander present in the vicinity of
the greenhouse during 60’, a0 of a resident, present during 24h at remote distances from the treated
greenhouse. >
Bystander and resident exposure was assessed, taking into account the MITC level measured on static air
samplers in a period whe@ outdoor peak-levels were detected (2-14h), in a worst-case scenario.

O
Table B.6.15.3.1-8: i‘dtal exposure values of MITC to bystanders and residents during and after application of
&etam in greenhouse, in relation to the proposed AOEL (Thouvenin, 2008).

\O bystander (d1) resident
@ 1h 1h 24h-day
(@X used value : mean max. max.
’c;@entration (mg/m?) 0.20462 0.5058 0.00752
;\(\sampling time (min) 60 60 1440
& inhaled volume (nv’) 1.25 1.25 30
r\‘)\ exposure (mg) 0.255775 0.63225 0.22554
bo exposure (mg/kg b.w.) 0.0043 0.01054 0.00376
-9 % AOEL, no RPE 107 263 94
N
6.
N
Q&
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Values for the conditions of the study and for a full working day (8h exposure of operator or worker). For the bystandeé\
presence during 60’ in the vicinity of the greenhouse is expected; a resident, living at a distance >120m from-fhe

greenhouse may be exposed for 24h. 1055
Parameters used for calculations: respiration rate of 1.25 m*h and a default body weight of 60 kg; Q
*: Respiratory protective equipment: mask with organic vapour filter (2% penetration); -: RPE not applicable; ¢§)
AOEL (MITC)= 0.004 mg/kg b.w./d §

>

)

The exposure of a bystander, present in the vicinity (1-12 m) of a treated greenhouse durin &5’ in a period
spanning 2-12h post-treatment, could be considered at the limit of safety, as the AOEL was e@;eeded by 107%
if average MITC levels were considered over the different locations around the tunnel. Q
If the maximal value was considered (at one location at 10h post-treatment), then the bgﬁnder exposure was
unsafe, as the AOEL was exceeded by 252%. <

S

N

S
B.6.15.4 Summary of estimation of bystander (and resident) exposure (Annex&HA 7.2.2)
N

3
Open point: 2.21 MSs to discuss bystander exposure assessment to metam an.a@l\HT C.
[See reporting table 2(67)] Q)o)

Q_

The bystander exposure to MITC (field studies only) may be summari:sg?as follows:
The values are taking into account a body weight of 60 kg, a breathis@ rate of 1.25 m*h, and the presence of the
bystander during one hour (as agreed in the expert meeting). -9
&
(1) In the Schepel and Dijksterhuis study, the MITC level on @4 (0-2h after breaking the seal) was 8.88 pg/m?,
or 4.6% of the AOEL at 50 m wind downwards (1h expoégfe). No values at 1-10 m were available but it is
speculative whether the MITC-level would be a 100x ~g¥’eater, thereby exceeding the AOEL. Actually, the
highest MITC level in the breathing zone of the operatoﬁiuring this seal breaking was 4.62 ug/m?* (which would
be equivalent to about 2.4% of the AOEL for a 1h stay of a bystander at this place). Therefore, it is not very
plausible that the exposure would be an order of ma, hitude higher at the edge (1-10m) of a cultivated field.
Anyway, the presence of a non-protected bystand%t\during or just after application (soil injection), or during the
sheet removal (1-2h) on d14 should be avoidabi\bin a professional context.
v
(i) The measurement of MITC level in th? most recent field study (Links, 2006), demonstrated that the 1h
exposure of an unprotected bystander at.s;%o m, would consume about 18.7% of the AOEL. On average, the
exposure of a bystander present in any dﬁgection during one hour amounted to about 2.7% of the AOEL.
Yy
(iii) When the highest ambient N@C level was taken (10h post-application of metam in a tunnel, Thouvenin,
2008), the AOEL was exceeded by a factor of about 2.5. It was noted that this was a highly conservative
approach. When an multi—dir@tlonal average was considered, the exposure of a bystander, staying 1h in the
neighbourhood of the treatedsfinnel would be approximately at the level of the AOEL (107%).
Q)A(b
It was of note that not allrisk-mitigating measures were taken during this trial. For example, the entrances of the
greenhouse/tunnel wei® not closed during and after the treatment. Therefore, it is quite probable that the
exposure of the bys@nder in the neighbourhood of the treated greenhouse at 2-14h after the start of treatment
could be reducedk MITC would be contained into the greenhouse during that lapse of time.
S
Bystander exg&ure is summarised in the table B.6.15.4-1:
N
In_concliton taking into account all scenarios where an acceptable exposure of the operator to MITC was
demon@ﬁ‘ated, no undue risk for a bystander was anticipated when metam was applied in full field.

Whentrimetam was applied in a greenhouse or a tunnel RMS considered that a safe use was questionable for a
bygander, being present in the immediate vicinity of a treated and open greenhouse.

"IQking into the rapid degradation of Metam-sodium, and the particular way of application in the soil (soil
Jinjection or drip irrigation), the issue of bystander exposure to Metam itself is considered irrelevant.

&

Cg'.
S
&
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Table B.6.15.4-1: Measurements of bystander (and resident) exposure to MITC : 6\
Exposure to MITC Bystander exposure to MITC Experimental conditions %{0
3 .
pg/m in mg/kg b.w./d *Q(b
% AOEL* 2
Soil injection- field conditions: N
Links et al, 2006 36 0.00075 Metam sodium, 1 field of 5 Ha; 1500L am sodium
applied Rumpststad shear injector; distancg,T00 m; during
18.7% application i\\@
Saeed et al, 2000 5.89 0.00012 Metam sodium, 510 g/L, soil injectiont/€hemigation; MITC
measured in air 6 h after application ¢,
31 %
X
Van Den Berg, 14 0.00029 Metam sodium, soil injection, puter simulation, 1.1-9 d
1993 after application; 1.5 m height v
7.3 % R
L
Soil injection: breaking of seal or opening/removing of seal (\\
Schepel and 8.88 0.000185 Seal was broken 14 d afté# soil treatment; 0-2 h measure after
Dijksterhuis, 2003 breaking; metam sodiléh application at 300L/ha
4.6% &
O
Drip-irrigation, greenhouse Qy
Thouvenin, 2008 o
Bystander 0.01054D Metam sodjdsh (1% dilution, 1200 L/ha, drip-irrigation in
[0.00426®)] tunnel, MITC measured in air at about 1.5 m height, 10 h
264% after applitation, at 1-12m from the (open) entrance of the
[107?] greenheuise
Resident 0.00016 Met@ﬁ sodium (1% dilution, 1200 L/ha, drip-irrigation in
tué;%l, MITC measured in air at about 1.5 m height, 10 h
3.9

B

frer application, at 140-220m from the (open) entrance of
ghe tunnel

calculations based upon the presence during 1h (bystander)®r 24h (resident); b.w.= 60kg; respiration rate 1.25 m?/h;

maximal value ®

>

or multi-direction average ® used; compal\g n with the revised AOEL (0.004 mg/kg b.w.d)

<
B.6.15.5 Estimation of worker exposure (An]g‘? IITIA 7.2.3.1)
N

v
B.6.15.5.1 Estimation of worker exposure o metam sodium (Annex ITIA 7.2.3.1)

)

Metam-sodium is used as soil ﬁlmigant(é-nd very rapidly releases the active principle MITC on contact with soil
during application by soil injection & drip irrigation, respectively. Due to the rapid degradation of Metam-

sodium to MITC, no exposure of wi
required. o
&
<
B.6.15.5.2. Estimation of w
N
A(D

ers towards Metam-sodium is considered and no worker risk assessment is

er exposure to MITC (Annex ITIA 7.2.3.1)

.6.15.5.2. stimatio worker exposure towards after field application o etam sodium
B.6.15.5.2.1 Esti '&Qdf k p ds MITC af field applicati f M di

(Annex IITA 7.2.3.1) ¢,
QO

For the intended aéplication of Metam-sodium as soil fumigant worker re-entry tasks cannot be estimated with
the existing BBA-model for worker re-entry (Hoernicke, E. et al (1998)) because exposure is not related to

potential expo
At the time
days after

e to foliage.

en Metam-sodium is applied and at the time when workers will enter the treated area (about 14
atment to take a soil sample for cress test or to break the seal and/or open plastic film to prepare for

plantig% o plants are available in the field and worker exposure will be exposed towards the volatile
degradation product MITC, which is the active compound whereas Metam-Sodium is the pre-cursor and not of

rele
wggker re-entry tasks only.

ce anymore, when the worker re-entry took place. Therefore, MITC exposure is considered for the

J\g\ study from Schepel and Dijksterhuis (2003) is available where measurements that enable the estimation of
potential worker exposure are performed. This study is summarised in the following.
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- Operator and bystander inhalatory exposure to MITC during and after breaking of the seal afterggﬁ’il
fumigation with Metam-sodium (Schepel and Dijksterhuis, 2003) Q(b

Q
Material and methods: $

Metam-sodium (Luxan Monam (Metam-sodium 510 g/L; batch: G070009514 (batch 1); GOA010564 (batch 2) p&ty: 508 g/l
(batch 1); 501 g/l (batch 2) was applied onto three sandy soil fields in the Northeast of the Netherlands with a gfate of 300 1/ha
of a 510 g/l Metam-sodium solution. In every field of the study, two separate parts (2 ha each) were cultiyated at different
time points. Cultivation means breaking of the seal to let the remaining MITC dissipate from the soil. T\Hb breaking of the
seal took place 14 to 17 days after fumigation (first time) and 21 to 33 days after fumigation (segbnd time). All the
investigations were done in the autumn (mid of October until mid of December) of 2001. \x'QQ)
During the breaking of the seal (from the beginning until the end of cultivation of each test plot), afiat the level of the tractor
cabin and air from the breathing zone of the driver was sampled and was investigated for the anfount of MITC. Furthermore,
MITC concentration in the surroundings of the fields was measured by means of sampling pumps set up at 50 and 100 m
downwind and at right angles to the wind direction. The pumps were installed at 1.5 m height. Sampling was performed at
different time intervals after the soil breaking; 8 h sampling starting with the beginning oﬁ\sgltivation (subdivided in 2, 2, and
4 h sampling periods) and 4 h sampling starting 24 h after the cultivation. {D
The MITC exposure on the fields was measured under controlled conditions by mean Q‘tunnels with sampling pumps at the
inlet and outlet of the air. Sampling was performed during different time intervalsgatter the soil breaking to determine the
emission flux for MITC directly at the soil surface.
&
Soil parameters such as soil temperature, pH, and organic matter content weré@etermined for each treated soil in addition to
meteorological parameters such as wind speed, wind direction, air humidit§~and air temperature, respectively. Soil samples
were taken one to two days before the breaking of the seal, in order to detefmine the MITC residue in the top layer of the soil.
L
MITC concentrations in air were determined by using air pumps with ﬁ)?low-through of 40 L/h. Pumps were connected to an
SKC adsorbent tube with petroleum based charcoal as the adsoi t material. After termination of sampling adsorbent
material was extracted and extract was analysed by GC/NPD. 17
~Q
Blank tests for determination of potential MITC background G%I'lcentration in air were taken 25 meters from the edge of the
field (windward side) for 8 h starting with the beginni Qof cultivation. Twenty-four hours after cultivation another
measurement was made for 4 h. In addition the adsorpti@'l capacity of the adsorbent tubes used was investigated for the
MITC air measurements and for the MITC emission measurements (i.e. breakthrough samples). In addition, a test was
conducted to check if a known quantity of applied C is still quantifiable after 2 or 4 h of aeration and after sample
preparation as for the other samples taken (fortiﬁca;[z') of SKC tubes — field spikes).

Analytical investigations: 4

Fortification experiments with SKC tubes (ﬁe@spikes) demonstrated that average recovery of MITC at a level of 0.01 mg/l
was 84 % and at a ten-fold higher leveyg'it was 82 %. These results are within the criteria for method validation
(SANCO/825/00 rev. 6 “Guidance documeht on residue analytical methods” dated 20 June 2000).

On the basis of the analytical method w®ed the limit of detection (LOD) was shown to be 0.01 mg/L in the extract. No
penetration of MITC to a second SKC}@ube could be demonstrated and MITC was efficiently adsorbed onto the activated
carbon (no breakthrough). <

XS
Findings: \QQ’
A(D

MITC concentrations in«sgﬂ:

In untreated fields no KITC was found (controls).

In treated fields M}§C was found at levels of about 0.1 up to 14.96 ng/g dried soil, 13 to 31 days after
fumigation with M&tam-sodium.

MITC concentrations were measured at the breathing zone of driver and in the tractor cabin:

During the ﬁr@@oil cultivation 14-17 days after fumigation, an amount of MITC was detected with an average
exposure to MITC of 1.26 pg/m’ in the breathing zone and 1.88 pg/m’ in the cabin (table B.6.15.5.2-1). When
the soil c@ ation was performed after 3 to 4.5 weeks, MITC was not detected in the driver’s breathing zone or
in the cabin.

The hi@est MITC concentration was 4.62 pg/m’ at the breathing zone of a driver who did the cultivation 14
daysafter fumigation.
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Table B.6.15.5.2.1-1: MITC concentrations in the driver’s breathing zone and in the tractor cabin. 9
Location/ Days after in the breathing mg/kg bw/d in the cabin mg/kg@/d
fumigation date fumigation zone (ng/m’) % AOEL (ng/m’) % AOEL
Field 1/ 17 <LOQ 0.97 X
15 Oct 2001 22 <LOQ <LOQ 5
Field 2/ 14 4.62 0.00077 3.42 QJOO 00057
25 Oct 2001 21 <LOQ 19.25% <LOQ & 14.25%
Field 3 14 1.26 1.88 &
7 Nov 2001 33 <LOQ <LOQ @
LOQ = Limit of quantification = 0.01 mg/L MITC in extract é\.v
Revised AOEL = 0.004 mg/kg bw/d; working time=8h/d; inhalation rate = 1.25 m*h; b.w.= 60 kg.\(\
9
N

Risk assessment worker re-entry: £

For risk assessment purposes the measured MITC exposure levels are compared$to AOEL of MITC. For this
purpose exposure of workers via the inhalation route is considered which is justi,ﬁéd as worker re-entry tasks are
performed 10 days after fumigation with Metam-sodium at the earliest, w@ no foliage available and with
Metam-sodium being already degraded. Thus, only release of volatile MITC@$ a consequence of Metam-sodium
degradation is to be considered for the following potential worker re-entry@asks:

§.
Table B. 6.15.4.2.1-2: N
e Sampling of soil for the cress test (worker re-entry scenario 1): o\(b

The sampling of soil will be a worker re-entry task of very§hort duration (max. 15 minutes) and thus, it

does not represent worst case compared to other re-er;tég\%cenarios. The worker re-entry assessment is

covered by the estimates for the other re-entry tasks (preparation of soil and plastic film opening).

e Preparation of soil (opening/breaking of soil) (worker re€ntry scenario 2):

Cultivation of the soil by using tractor mounted equipment is considered with a working time of 8 h. The
mean concentrations of MITC in air in breathing zpne of the tractor driver and in the cabin were similar
with about 4 pg/m®. This MITC concentration will*be used to estimate potential worker re-entry exposure.

e Plastic film opening (preparation of holes to p It e.g. strawberries, melons etc.) (Worker re-entry scenario
3): Preparation for planting by opening thexplastic film is considered for a working time of 8 h. For the
estimation of potential worker re-entry exposure the highest MITC concentration noted in measurements
for the surrounding area will be used (abﬁlt 8.88 pg/m’). Considering a 8 h exposure and using this figure
is considered to be worst case, becausgit is the highest MITC concentration found downwind close to the
treated area, the figure was only seeq) ithin the first 2 h after breaking the seal in one field (at the other two
fields no MITC or significantly lg§s§ MITC was detected and MITC concentration dropped from 8.88 to
2.60 and 0.63 pg/m’ at the nexfsamplings representing the periods 2-4 h and 4-8 h, respectively after
breaking the seal. ép

e

The worker re-entry exposure cztﬁulations presented in table B.6.15.4.2.1-2 are based on measurements of MITC
concentrations in air in the d after soil injection application of Metam sodium at an application rate of
300 L/ha. To calculate the osure a breathing rate of 1.25 m*/h and a body weight of 60 kg was taken into

consideration. Qf

However, in the UK pgoposal of 60 kg bw and an 8h working day, the figure would be: (1.25 m*/hx8h= 10m?, x
0.00888 mg/m* = 0.0, mg/day, +60 kg = 0.00148 mg/kg bw/d), thus representing about 37%, (and not 116%)
of the AOEL, whie{qu still acceptable. Summary calculations (table B.6.15.5.2.1-2) were performed taking into
account a 60 kg E\@. and a work rate of 8h/d.

o
Table B. 6.15,52.1-2:
Worker re-gﬁry exposure for MITC and comparison to AOEL (Schepel and Dijksterhuis, 2003)

W0{‘l8r re-entry scenario Working | concentration Exposure Exposure % AOEL
Q time (h) (ng/m’) (mg /person/d) (mg /kg bw/d)
Sampljag of soil for cress test (1) 0.25 scenario 1 covered by estimates for scenario 2 and 3
Prepatation of soil (2) 8 4.62 0.046 0.00077 19%
Plastic film opening (3) 8 8.88 0.088 0.00148 37%
-Revised AOEL = 0.004 mg/kg bw/d; working time=8h/d; inhalation rate = 1.25 m’/h; b.w.=60 kg
N
3
S
Q&

SV‘
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after application), therefore the issue of worker exposure to Metam-sodium itself was also considered irrelevasg.
Conclusion of RMS: the results reported in the table B.6.15.5.2.1-2, show that worker exposure bags& on

measurements of MITC in air in the field gives an exposure below the revised AOEL. @

\Q

RS
- MITC concentration in air measured at 10, 100 and 200 cm above the treated field (See poi& B.6.15.3
study of Saeed et al, 2000, detailed under bystander exposure): \Q)b

<

From the data reported in the table B.6.15.3.1-4, worker exposure can be estimated. Using Sgg data from the
chemigated field, which is a worst-case situation, 6.4 pg/m®> MITC was detected at 100 cng:above the soil, 18
hour after treatment of the soil (maximal value). \\,Q

From this data, worker exposure represents 0.001067 mg/kg bw/d, which is 27% of the A\&L.

9
- Emission and Spreading of MITC with Soil Decontamination in Glasshouse@missie en Verspreiding
van Methylisothiocyanat bij Grondontsmetting in Kassen) (den Tonkelaar angﬂeidema, 1988)
N

Material and methods: \\(D
Metam sodium (Metam-sodium 510 g/L) was applied in a greenhouse by soil injectg and the concentration of MITC was
measured inside and outside of the greenhouse. The treated area in the greenhouse 1,230 m* (3.1 m x 33 m) and a total of

240 L of Metam sodium was used corresponding to an application rate of approx. 1,950 L/ha. The height of the greenhouse
ranged from 2.3 m at the gutter to 2.5 m at the ridge. Application was carriedyout by a self-propelled tooth injector at an
injection depth of 5 — 10 cm. The treated area in the greenhouse was coveredﬁ\vith low-density-poly-ethylene (LDPE) foil of
30-pm thickness within 5 — 10 minutes after injection was finished. Seven @/s after application the foil seal was broken and
completely removed 2 days later. During the test, the concentration of MfFC within and near the greenhouse was measured
in addition to the temperature under the foil at two different sites withiirthe greenhouse and outside of the greenhouse. Other
parameters measured comprised humidity in the greenhouse and d speed as well as wind direction 2.2 m above the
greenhouse. Several hourly air samples were taken to determine th(@t/HTC concentration in the airflow on the lee side of the
greenhouse and at a distance of 20 m downwind from the greenh@ise. For collection of samples, the suction speed in the air
was 0.5 L/min. at the lee side and 1.125 L/min at a distancexof 20 m from the greenhouse. For the determination of the
ventilation rate, the reduction of the concentration of the @er gas Sulfur hexafluoride (SFg) was measured inside and
outside of the greenhouse. The ventilation rate was calculatéd by means of an exponential function where besides the position
of the windows (open, half-open, shut) fluctuations in tl ind speed have the largest influence. A further objective of the
study was to develop a model for the calculation of th ission of MITC from the greenhouse into the environment and its
distribution in the nearby environment. The concentration of MITC inside the greenhouse was measured by an Infrared
spectrometric method. The IR-spectrometer was ca,lzgated with known concentrations of MITC in the air and linearity of the
method was demonstrated. For the determinationypt the MITC, concentration outside of the greenhouse a GC method with
ECD (electron capture) detection was used. M samples were adsorbed onto SKC charcoal tubes, which were eluted with
acetone. The eluate was stored at — 30 °C unt&ﬁgas chromatographic analysis.

o
Ventilation rate measurements: Q,Q
In the experiments carried out with t%?racer gas SF six times during a period of three days it could be shown that the
contribution of leakage to the reduction of the concentration of the gas in the greenhouse was 1+ 15 % per hour, which
means that the hourly ventilation .r& corresponded to the wind speed (expressed in m/sec.). Since the average wind speed
was about 4 m/sec. a ventilation r& of 100 times/d was derived thereof.
After single introduction of th \aicer, gas into the glasshouse the reduction of the concentration of the tracer gas shows that
dilution occurs in an exponegtial manner and demonstrated linearity for the duration of the experiment. Since only a graph
was presented in the study@port approximate figures are given in the table below.

Table B.6. 15.5.2.1-3;§
Reduction of SF ¢oncentration within the greenhouse for determination of the ventilation rate

Time (min) ,:g\ 0 10 20 30 40 50 60 70 80
SF, (mg/m®)' Q7 26 18.7 14 9 6.4 4.4 2.7 2 1.5
T R -
:only a 1mate concentrations given
y ppg? g

\O

X
Findings:

Declifiec of MITC concentrations in the greenhouse:
FrcoxﬁY the MITC concentration measurements performed in the greenhouse (table B.6.15.5.2.1-4a), it could be
s&en that there was a decline from initially about 65 mg/m3 MITC about 12 h after application to approximately

@7 mg/m®> MITC at 120 h after application. In addition, the ventilation/emission from the greenhouse to the

A outside was demonstrated to be not the rate-determining step. With SF4 one hour after introduction of the tracer

;.
N
&
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gas about 10 % of the initial and maximum concentration was found while for MITC this took about 4 — 5 days
under the conditions of the application taking into account the application rate, the ventilation rate as well%s
temperature and humidity. The concentration of MITC in the greenhouse and the corresponding ventilati@n to
the outside of the greenhouse was therefore determined by other factors such as transformation rate fromgfetam
sodium, diffusion behavior in the soil as well as velocity and degree of diffusion through the plastic foiliS

The development of the concentrations of MITC within the greenhouse with time is shown in the t@le below.
Since figures were taken from a graph, approximate concentration values could be indicated which, however, are
suitable for a good estimate of the course of MITC concentrations at different times afte(”\\soil injection

application was carried out. 0&)
Table B.6.15.5.2.1-4a: Course of MITC concentrations in the greenhouse during a peI'lQQQ)f 5 days after soil
injection application of Metam sodium at a rate of 1,950 L/ha L
Time (h) 12 | 24 36 40 48 54 60 72 78 84c°| 96 108 120
MITC(mg/m®)' [ 65| 52 | 40 [495[33.7[51.6] 42 | 22.6 [279] 179 | 84 | 84 4.7
" only approximate concentrations given ) §

S

As is shown in table B.6.15.5.2.1-4b, MITC concentration declined to abo (3.6 mg/m’ after 6 % days with
another peak concentration of 4.7 mg/m’ on day 7, which is due to partial re@@val of the protective plastic tarp.

Table B.6.15.5.2.1-4b: Course of MITC concentrations in the greenhQuse from day 5 until day 9 after soil

injection application of Metam sodium at a rate of 1,950 L/ha N

Time (h) 120 132 144 156 K7 168 180 192 216
MITC (mg/m>)’ 4.7 2.6 1.6 26 9 4.7 1.6 1 1

" only approximate concentrations given b.i\

Jol
In general, no re-entry into the greenhouse is required ﬁ‘lrzl)ng the first 10 days after application of Metam
sodium. In certain instances access to the greenhouse m t become necessary during the first 5 — 7 days after
application by soil injection was carried out and Worke§etc will thus, be exposed to MITC which is present in
the air of the treated greenhouse. >
Taking a respiration rate of 1.25 m’/h into account, \body weight of 60 kg/person, and an exposure time of 8 h,
exposure will amount to 10.83 mg/kg bw/d 12 h dffer application (65 mg/m?®) and to 0.783 mg/kg bw/d 5 days
after application (4.7 mg/m?). (see table B.6.15.Q 1-5).

v
Table B.6.15.5.2.1-5: MITC exposure estin%tes in the greenhouse and comparison with revised AOEL during
the first 5-7 days after soil injection applig@tion of Metam sodium at a rate of 1,950 L/ha.

Time post-treatment (h) (&llTC (mg/m°) Exposure fold revised AOEL
Q

N (mg/kg bw/day)

Exposure for a whole working dawﬁh):

Without RPE’:

12h 9O 65 10.83 x 2708
24 h R4 52 8.67 x 2167
48 h RS 33.7 5.62 x 1404
72 h 2 22.6 3.77 x 942
96 h & 8.4 1.40 x 350
120/ 168 h > 4.7 0.78 x 196
S With RPE
12h K 65 0.217 x 41
120/ 168 h (dgﬂ) 4.7 0.016 x 3.9
Exposure reduced to 1 hour:
12h O 65 1.35 x 339
S With RPE: 0.027 x 6.8
120/168 h 4.7 0.098 x24
o With RPE: 0.00196 x 0.49

chlations performed for a working time=8h/d, then recalculated for 1h/d (occasional re-entry);

&'Q\Revised AOEL = 0.004 mg/kg bw/d; inhalation rate = 1.25 m3/h; b.w.=60 kg; RPE: A1P2 filter mask (2 % penetration)

O
S
Séf
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Re-entry into the greenhouse is neither intended nor required until removal of the plastic tarp from the treate&‘
soil. -9

In cases, where unscheduled re-entry is required and task will be of short duration, i.e. 1 h, respiratory pro\tsi;‘\{on
has to be worn, i.e. a A1P2 type filter mask, which reduces exposure by a factor of 50 resulting in 2 %,0f the
exposure encountered without respiratory protective equipment. Taking into account the figures re-eiftry 12 h
after application would result in 10.83 mg/kgbw/d x 0.02 (2 % penetration through A1P2 (S'pe filter
mask) = 0.217 mg/kg bw/d which is much higher (41 times) than the revised AOEL. >

\

Furthermore, a peak concentration of 4.7 mg/m’ was measured on day 7 when the plastic C%QI was partially
removed from the treated area in the greenhouse. Without any protection and taking into account, a working time
of 8 h, worker exposure amounts to 0.78 mg/kg bw/d. This shows that during the task “ra@val of plastic tarp”
respiratory protection is not sufficient (0.0117 mg/kg bw/d = 3.9 times the revised AOELQQsee Table B.6.15.4.1-
6). o

Based on the exposure figures measured 7 days after soil injection application of Me@}\% sodium, a 1 hr exposure
associated with re-entry (0.00196 mg/kg b.w./d) into the greenhouse is below thegevised AOEL (49%) only if
RPE is worn during removal of the plastic tarp. \\'O

If the task is reduced to 1 hour, but performed 12 h after application, worker eq}@osure reaches 1.16 mg/kg bw/d

but RPE does not reduce sufficiently the exposure. &
(%4}

Conclusion: a re-entry time of at least 7d is necessary as well as respira{g.ry protection conferring at least a 50x
protection. \\'O

N
Concentrations of MITC outside of the greenhouse: . {OO
The outdoor concentrations of MITC were measured and calculated at the lee side and at a distance of 20 m
downwind of the greenhouse. Further calculations were perfggned at distances of 50 and 100 m downwind of
the greenhouse. Q

(%]

The results of the measurements and calculations perfom}%d for MITC concentrations in the air at the lee side
and at a distance of 20 m downwind of the greenhous:gone and two days after application are shown in table
B.6.15.4.2.1-6. The measured figures were alwagl;s@er than the calculated MITC concentrations. In addition,

the highest MITC concentrations were directly ind the greenhouse both after measuring and calculating
MITC concentrations in the outdoor air. After_2odays, concentrations of MITC in the air were declining and
figures were well below 100 pg/m’. The coursQQf concentrations of MITC in the outside air was the same as in
the inside air since a higher wind speed res&‘@s in higher emission rates in addition to a higher dilution. Thus,
these two effects do compensate each othegbo_)

\&
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Table B.6.15.5.2.1-6: S
Computed and calculated MITC air concentrations outside the greenhouse after soil injection applica'g@l of
Metam sodium at a rate of 1,950 L/ha. Worker exposure is compared with the revised AOEL

(%)

Lee side (no RPE) Lee side (in the presence of\,li:PE)
(@)
comp. mg/kg bw/ d meas. | mg/kg bw/d comp. mg/kg bw/ d meas. (5} mg/kg bw/ d
mg/m? % AOEL mg/m?* % AOEL mg/m? % AOEL mg/m%y % AOEL
Day 1 0.270 0.045 0.081 0.0135 0.270 0.0009 0.08{Z> 0.00027
1125 338 22.50 ) 6.75
0.250 0.0417 0.182 0.0303 0.250 0.00083 0182 0.00061
1042 758 20.83 o 15.17
0.220 0.0367 0.034 0.0057 0.220 0.00073 \k 0.034 0.00011
917 142 1833 9 2.83
Day 2 0.195 0.0325 0.070 0.0117 0.195 0.00065{Q 0.070 0.00023
813 292 16.25> 5.83
0.195 0.0325 0.082 0.0137 0.195 0.00065 0.082 0.00027
813 342 1625 6.83
0.190 0.0317 0.025 0.0042 0.190 &%0063 0.025 0.00008
667 104 @715.83 2.08
0.160 0.0267 0.041 0.0068 0.160 .~ 0.00053 0.041 0.00014
667 171 . dQ 13.33 342
0.165 0.0275 0.030 0.0050 0.165 0.00055 0.030 0.00010
688 125 o 13.75 2.5
0.165 0.0275 0.048 0.0080 g“}%S 0.00055 0.048 0.00016
688 200 N 13.75 4.00
0.160 0.0267 0.032 0.0053 ($’0.160 0.00053 0.032 0.00011
667 133 P 1333 2.67
Downwind, 20 m distance (no RPE) 0@ Downwind, 20 m distance (in the presence of RPE)
comp. mg/kg bw/ d meas. | mg/kg b@’d comp. mg/kg bw/ d meas. mg/kg bw/ d
% AOEL % AOEL % AOEL % AOEL
Day 1 0.215 0.0358 0 \\)@ 0.215 0.00072 0 0
896 00 17.92 0
0.200 0.0333 0.058 20.0097 0.200 0.00067 0.058 0.00019
833 242 16.67 4.83
0.175 0.0292 0.178 P 0.0297 0.175 0.00058 0.178 0.00059
729 o 742 14.58 14.83
Day 2 0.155 0.0258 O@J 0.0108 0.155 0.00052 0.065 0.00022
646 S 271 12.92 5.42
0.155 0.0258 Q.065 0.0108 0.155 0.00052 0.065 0.00022
646 ¢ 271 12.92 542
0.150 0.025 o7 0.068 0.0113 0.150 0.00050 0.068 0.00023
625 & 283 12.50 5.67
0.125 0.02%?’ 0.053 0.0088 0.125 0.00042 0.053 0.00018
520 221 10.42 4.42
0.130 (@17 0.018 0.003 0.130 0.00043 0.018 0.00006
_ @542 75 10.83 1.50
0.130 6)0.0217 0.005 0.0008 0.130 0.00043 0.005 0.00002
S 542 21 10.83 0.42
0.125 S« 0.0208 0.002 0.0003 0.125 0.00042 0.002 0.00001
.O 521 8.33 10.42 0.17

S
S
xo

>
$
OC)
@b
N

ter mask (2 % penetration); comp.= computed value; meas.= measured value

omed for a working time=8h/d, Revised AOEL = 0.004 mg/kg bw/d; inhalation rate = 1.25 m*h; b.w.=60

calculations per
kg; RPE: A1P
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- Measured concentrations of methyl isothiocyanate in the air around a fumigated greenhouse after d};ﬁ)—
irrigation by Metam (Thouvenin, 2008). Q(b

Q
In the recent small-scale greenhouse trial, a 1% dilution of Nemasol 510 g/L was applied on a surfaceSof 76.5
m? (the actually treated surface in a small greenhouse of approximately 6-7 are) at the dose of 12@ L/ha by
means of drip-irrigation. o
The exposure to the main degradation product MITC was investigated. This included the risk aiéessment of of
the worker on d18. &
The inhalation exposure of the worker was assessed by measuring MITC levels during 3@o‘ln the breathing

zone, and the value was extrapolated for a full 8h working day. ,;Q
N
(‘0\.
Table B.6.15.5.2.1-7: Total exposure values of MITC to the worker after applicati@f Metam in greenhouse,
in relation to the revised AOEL (Thouvenin, 2008). o
worf@:’ (d18)
study &,u 8h-day
concentration (mg/m?) 0.00071 9) 0.00071
sampling time (min) 30 & 480
inhaled volume (m?) 0.625 OQ‘ 10
exposure (mg) 0.00044 \(b\' 0.0071
exposure (mg/kg b.w.) 0.00000@ 0.000118
% AOEL, no RPE 0.18 2.96
% AOEL, RPE (98%)* 04037 0.059
Values for the conditions of the study and for a full working*day (8h exposure) of the worker. Parameters used for
calculations: respiration rate of 1.25 m*/h and a default body t of 60 kg;
*: Respiratory protective equipment: mask with organic Vap(ér filter (2% penetration);
AOEL (MITC)= 0.004 mg/kg b.w./d b(\
N

The exposure of the worker, re-entering the gre 0use after 18 days, in order to drill plant holes in the treated
bands, was acceptable, even in the absence ofPRPE (exposure accounting for 2.96% of the AOEL in the
absence of RPE, and 0.06% in the presence Ofb E).

(]
B.6.15.6 Summary of estimation of worlggbexposure (Annex IITA 7.2.2)
, &
(i) In the field: o
Worker re-entry exposure calculatighs based on measurements of MITC concentrations in air are below the
AOEL proposed by the RMS. ¥

<
(i) In glasshouse (soil inriegtion trial): After soil decontamination in glasshouses, workers should not enter
the greenhouse shortly afte.@s%il injection application and a waiting period of 120-168 h with a respiratory
protection is necessary to b@below the AOEL. Concentrations of MITC outside the greenhouse were quite high
reaching sometimes liﬁ%}g’g/m3 and 178 pg/m’ on the lee side and at 20 m downwind 1 day after application,
respectively. &
The worker, removing'the seal and working the soil on 14-17d post-application was exposed to an MITC level as
high as 8.8 pg/n& and the internal dose during an 8h-working period amounted to 1.48 pg/kg b.w./d,
corresponding with 37% of the AOEL.
However, RM${€onsidered that the relevance of the first greenhouse study was limited, as soil injection was not
the supportedmse in the EU-dossier. A new greenhouse study was available during re-submission, where the
product vy\ﬁ;plied by drip-irrigation (see above in B.6.15.2.4).

(iii) Q)é\T he inhalatory exposure of the worker during hole drilling of the treated soil by drip-irrigation in a

greeghouse (d18), represented 0.18% of the AOEL, in the absence of RPE. If the cultivation would be performed

witha respirator, then about 0.004% of the AOEL of MITC would be attained.

The extrapolated value for a whole working day is also well below the AOEL, both in the absence (about 3%)
&i\@nd in the presence (0.06%) of RPE.

Cg'.
S
&
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The worker exposure to MITC may be summarised as follows (table B.6.15.4):

The values are taking into account a body weight of 60 kg, a breathing rate of 1.25 m*/h, and the presence oﬁﬁe

worker during 8 hours (as agreed in the expert meeting). *Q(D
Q
Table B.6.15.6: Estimation of worker exposure to MITC following application of Metam sodium :&
Experimental conditions ng/m’ | mg/kg bw/d | % of AOEL . Reference
Soil injection: open field Seal broken 14-17 days after soil treatment; 0-2 hour | _Sthepel and
measure after breaking; metam sodium application at r@ijksterhuis,
300L/ha & 2003
Preparation of soil 3.42-4.62 0.00057-0.00077 14-19% @
+RPE 0.3-0.4%
Plastic film opening 8.88 0.00148 37%
+RPE 0.74%
Volatilization from chemigated field at 6.4 0.00107 7% Saeed et al.,
100 cm height at 18 h post application . § 2000
+RPE 2 0.54%
Soil injection: greenhouse® Seal broken 14-17 days after soil treé}rnent; 0-2 hour | Den Tonkelaar
measure after breaking; metam so application at | and Heidema,
300L/ha 1988
Preparation of soil 3.42-4.62 0.00057-0.0087 14-19%
+RPE S 0.3-0.4%
Plastic film opening 8.88 0.00148 37%
+RPE . 0.74%

Drip irrigation: greenhouse

Q
Drip-irrigation in tun@\[, MITC 30’ measure in the
breathing zone whi@%vorker was drilling holes in the

fumigated soil, o

(1% dilution) af $200L/ha.

18 after application of metam

Thouvenin,
2008

Hole drilling d18 post application

0.71 o

0.00018

2.96%

+RPE

NS

0.06%

ecalculations based upon working during 8h; b.w.= 60

o+RPE: respirator with A1P2 filter (2% penetration). &

$:scenario not relevant for worker exposure, as soil i

k&@éspiration rate 1.25 m’/h.

ction in greenhouses not supported any more in the EU-dossier.

(]
The exposure of the worker to MITC, on«ﬁM following application of Metam did not give rise to concern in
e (drip-irrigation), neither in the absence nor in the presence of RPE.

open field (soil-injection) or in a greenh
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B.6.15.7 General summary and conclusions: é\
Operator, worker and bystander exposure to MITC after application of Metam (g){o
Measurements under realistic open field conditions ; values as % of AOEL of MITC (0.004 mg/kg b.w.@?RPE
(operator, worker) : combination filter A1P2, 2% penetration; figures including worst-case values X
Operator, bw= 70kg, duration of the loading and application: 7 h/d §
Worker, bw= 60kg, duration of the cultivation, seal breaking and/or plant hole drilling: 8 h/d Q)b
Bystander, bw= 60kg, presence in the neighbourhood of field or greenhouse at peak-level: 1 h/d ‘Zé\\
(0] : 0%
perator exposure (personal measurements); Q
-Study 1*, soil injection: 450% of AOEL, w/o RPE and:?.o% with RPE
-Study 2*, soil fumigation, 229% of AOEL, w/o RPE a@ 4.6% with RPE
-Study 3*, soil injection, 239% of AOEL, w/o RPE r?‘rnd 4.8% with RPE
-Study 4**, drip-irrigation; 145% of AOEL, w/o RPE {QQ and 2.9% with RPE
[*: open field studies, **: newly submitted greenhouse/tunnel study] OQ
N
Worker exposure ; 14-17 day after soil injection, \{b
0-2 hr after breaking seal, personal measurements: o\)o_,
-Preparation of soil: 14-19% of AOEL w/o RPE Qg’ and 0.3-0.4% with RPE

-Plastic film opening: 37% of AOEL w/o RPE and 0.74% with RPE
-Volatilisation from field, 18h post application, 1 m height
27% of AOEL w/o RPE and 0.54% with RPE

-Hole drilling through plastic film, 18 days after greenhouse treatntent (drip irrigation); personal measurement

o
S
N

2.96% of AOEL w/o RPE - & and 0.06% with RPE
O
Bystander exposure (no RPE assumed): ,\QJ(D
-soil injection, distance of 100 m, during application: Q 18.7% of AOEL
-soil injection, MITC in air 6 hour after application: o 3.1% of AOEL
- soil injection, 1.1-9 days after application, 1.5 m heiglht: 7.3% of AOEL
-drip irrigation in greenhouse, 10 h after application,éopen side of greenhouse: 107-264% of AOEL
@)
Resident exposure (no RPE assumed): (:JQ

drip irrigation in greenhouse, 10 h after applic%gn, 140-220m distance of greenhouse: 3.9% of AOEL

In conclusion, the exposure to MITC is u Q)eptable for an operator, in the absence of RPE. In the presence of
RPE, the measured exposure was at mos¢9% of the AOEL.
For the worker, the exposure was be the AOEL, but as there was only a MOS of a factor of 2.7 without
protection, the wearing of RPE is als@highly recommended.
The exposure of a bystander, sta@g 1h in the neighbourhood of a freshly fumigated field is also below the
AOEL, amounting to 19% of thecAOEL in the worst case. However, at 10h post-application in a greenhouse (in
fact an open tunnel), the ambie ITC level indicates that a bystander, staying 1 hour at the lee side of the open
tunnel would be exposed ata@bout 2.6x the AOEL. A less conservative approach, where average MITC levels
were calculated from diffefent sides of the greenhouse,or a time-weighted average for the period 2-14h post-
treatment only at the op %ide of the tunnel, indicates that the exposure would be at the level of the AOEL.
A resident, living at ddistance of >140m from the treated greenhouse, would be exposed to about 4% of the
AOEL, taking into a@ount a presence during 24h when peak-levels of MITC were generated.

N

O
Overall, the applieation of Metam undiluted in open field by soil injection (including spot-application in grapes)
is considered t@e safe, if appropriate RPE is present.
)

The apply\aﬁm in a greenhouse was not demonstrated to be safe in the case of soil injection.

.8
The uag%f drip irrigation (Metam applied at /% dilution in a tunnel) was safe for the operator and the worker,
but the existing study did not exclude a risk for the bystander in a worst-case scenario.
Ho$wever, it is proposed to handle the potential risk of the bystander by risk-mitigating measures (sufficient
warning labels and installation of a safety perimeter around freshly treated closed greenhouses). It is stressed that
e treatment should not be allowed while keeping the treated tunnels and greenhouses open. Greenhouses
should be kept closed until 18d post-treatment.
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B.6.16 References relied on

Toxicology and metabolism of the active substance (Annex IIA 5)

Annex point
reference
number

Author(s)

Date

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant),
Published or not

Data

Protectio
Clai

g

IIA 5.1.1 /01

Hawkins
DR, Elsom
LF, Girkin R

1987-11-
12

The biokinetics and metabolism of 14C-metam
sodium in the rat

HRC/BSF 455/6/7/8875
GLP o
Not published -O

Y
6;0
<
b

USA TF

IIA 5.1.3 /01

Stewart FP

1991-10-
07

Pilot dermal absorption study with 14C—M§’[am
Lo N
Sodium in female rats -9
o

I CTL/C2463
GLP
o

Not published A

USA TF

1A 5.1.3 /02

Stewart FP

1992-11-
30

Metam-Sodium: in vivo perCI@aeous absorption
study in the rat S
I CTL/C/2843

GLP .

_ >
Not published o0

USA TF

IIA 5.1.3 /03

Clowes HM

1993-10-
15

Metam sodium: in v@r‘}) absorption through rat
and human skin ,"©

C@/PMI 18

GLP L

Not published?

USA TF

IIA 5.2.1 /01

Baldrick P,
Healing G

1991-01-
07

Acute OralToxicity to rats of metam sodium
HRC 901046D/UCB 366/AC

GLP @
Notgfiblished

Taminco

1IA 5.2.1/02

Sulaiman
SM

2002-10-
11

oethod) with metam potassium aqueous solution
o [In Wistar rats
br’& 3377/02

Agfite oral toxicity study (acute toxic class

GLP
Not published

Taminco

IIA 5.2.1/03

Kieczka H,

Kirsch P A(

Report on the study of acute oral toxicity of the

rat based on OECD and EPA (FIFRA) of MITC
86/281

Not GLP

Not published

BASF,
Taminco

IIA 5.2.2 /01

2

4

3

Acute dermal toxicity to rats of metam sodium
I RC 90955D/UCB 367/AC
GLP

Not published

Taminco

1IA 5.2.2 /
&

~
&
S
OO
O

b

Sulaiman
SM

2002-10-
11

Acute dermal toxicity study (Acute toxic Class
Method) with metam potassium aqueous solution
in wistar rats

3378/02
GLP

Not published

Taminco
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Published or not Y/N g&
IIA 5.2.2 /03 |Kirsch P, 1987-01- |Report on the study of the acute dermal toxicity Y b\ BASF,
Hildebrand |15 of the rat based on OECD and EPA (FIFRA) of «@" |Taminco
B MITC (Z?
87/014 S
Not GLP F
Not published o
ITA 5.2.3 /01 [Jackson GC, |1992-01- |Acute inhalation toxicity in rats — 4 hours 5)\,\ N USA TF
Hardy CJ |08 exposure 2
I iR C UCB 371/91206 N
GLP 0
Not published e
IIA 5.2.3 /02 |Gelbke H-P, {1986-11- |Acute inhalation toxicity LC50 4 hour§?at) N USA TF
Klimisch H- |06 liquid aerosol study of metam sodiuél_t_y,
J I 36/346 )
GLP S
Not published &
IIA 5.2.3 /03 |Venugopala [2002-12- |Acute inhalation toxicity study with metam Y Taminco
Rao K 31 potassium aqueous solution in wistar rats
3379/02 &
GLP @
Not published ©
IIA 5.2.3 /04 |Jackson GC |1981-04- |Methyl isothioc@late: Acute inhalation toxicity Y KST,
et al 09 in rats, 4 hour &posure Taminco
BSF 378/801109,
81/082 ¢,
GLP O
Not pL(§ished
IIA 5.2.4 /01 |Liggett MP, {1991-01- |Skimitritation to rabbits with metam sodium N Taminco
McRae LA. |07 HRC 90997D/UCB 368/SE
LP
o INot published
ITA 5.2.4 /02 [Kirsch P, 1986-6@' Report on the study of the acute dermal N KST,
Kieczka H 27 irritation/corrosivity to the intact dorsal skin of Taminco
O the white rabbit based on OECD and EPA
\0’0 (FIFRA) of MITC
NG 86/319
4 Not GLP
O Not published
[TA 5.2.4 /03 |[Kirscly- [1982-03- |Report on the study of the acute N USA TF
Gnﬂ;ﬁaer 01 irritation/corrosion to the intact dorsal skin of
& White Rabbits
Q(D I §3/0476
% Not GLP
N not published
ITA 5.2 1 |Liggett MP, [1991-01- |Eye irritation to rabbits with metam sodium N Taminco
é\ McRae LA |07 _ HRC 90998D/UCB 369/SE:
£ GLP
> Not published
tHA 5.2.5 /02 |Prakash P [2002-10- [Acute eye irritation/corrosion study with metam Y Taminco
\é" 11 potassium aqueous solution in new zealand white
.& rabbits
&
S
Q&
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number Company, Report No p rotf:ctlon Q(b
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Published or not Y/N g@
e I N
GLP @
Not published &
IIA 5.2.6 /01 |Parcell BI, {1991-01- [Delayed contact hypersensitivity in the guinea- Q)@ Taminco
Denton SM |07 pig with metam sodium Q
HRC 901002D/UCB 370/SS o
GLP 1S
. @
Not published N
[IA 5.2.6 /02 [Merkel DJ [2002-12- |Metam potassium. Dermal sensitization study in Y Taminco
02 guinea pigs (Magnusson-Kligman method)\O
12086 Q&
GLP &
Not published $
1IA 5.2.6 /03 |Kieczka H, [1986-12- [Report on the maximization test for‘ﬁ-le Y KST,
Kirsch P 02 sensitizing potential of MITC in gpinea pig Taminco
B 67 &>
Not GLP S
Not published ~
1IA 5.3.1/01 |Whiles AJ {1990-12- |Metam Sodium: pilot dr@l\(mg water study in Y USA TF
11 mice
I CTL/L/34@*
Not GLP \
Not published
IIA 5.3.1 /02 |Cave DA 1991-01- |Metam sodlu@Zl day drinking water study in Y USA TF
18 rats
f‘ﬁL/T/2716
Not published
IIA 5.3.2/01 |Whiles AJ [1991-09- Met@‘ﬁl Sodium: 90 day drinking water study in Y USA TF
26 m{&: with a 28 day interim kill
(F CTL/P/3185
N
O |Not published
IIA 5.3.2/02 |Allen SL 199 ]QU'Q- Metam Sodium: 90 day drinking water study in Y USA TF
26'\\'O rats
S CTL/P/3213
NG GLP
L9 Not published
ITA 5.3.2 /03 Bramm@;’A 1992-11- |Metam Sodium: 90-day oral dosing study in dogs Y USA TF
(§ 11 - CTL/P/3679
N GLP
20 Not published
1A 5.3.2 /04 &I‘ammer A |1993-05- |Metam sodium: assessment of recovery in dogs Y USA TF
9 24 CTL/L/5204
& Not GLP
0 Not published
ITA SQ“JQZ /05 |Harling RJ, |{1986-03- [Methyl Isothiocyanate: Oral toxicity study in Y Taminco
£ Massey JE, |25 Beagle Dogs (Final Report — Repeated (access)
OC) Buist DP, administration for 13 weeks)
> Edgarm HH, Tox/86/203-218
& Street AE, GLP
.& Brown G, Not published
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Author(s)
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Company, Report No
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Published or not

Data
Protection
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Y/N

Majeed SK,
Gopinath C

1IA 5.3.2 /06

Brammer A

23

1994-05-

Metam sodium: 1 year oral toxicity study in dogs
I CTL/P/4196

GLP

Not published

1IA 5.3.3 /01

Knapp HF

31

1983-08-

Subchronic inhalation study with vapam
technical in rats

- T-11006 N
Not GLP ~‘\\’O
Not published O

S

USA TF

IIA 5.3.3 /02

Duffell SJ

29

1992-10-

Metam-sodium: a CTL re-examination.o¥ liver
sections from a sub-chronic inhalatig@study with
vapam technical in rats

ICICTL, CTL/T/2815 X

GLP @

Not published S

&~

USA TF

11A 5.3.3 /03

Leuschner F

12

1979-02-

3-weeks-toxicity of Metana-Fluid (methyl-dithio
carbamic sodium) lot B@ 00500N — called for
short ‘Metam Fluid’ f@ring local
administration in rabhits

I 00140 . °

i
Not GLP L

Not published >

USA TF

IIA 5.3.3 /04

Klimisch H-
J, Deckhardt
K7
Hasenohrl
K7
Hildebrand
B

03

1987-07-

Study on th@ubchronic Inhalation Toxicity of
Methyl Iségi\‘liocyanate in Wistar Rats (4-Week
Study) O

-57/0244 (translation of report 87/039)

ﬁ::é»
published
o

USA TF

IIA 5.4.1 /01

Mackay JIM

14

S
N

1996_1(2\,72; ‘Review of metam sodium genetic toxicology

b(b

CTL, CTL/P/5287
GLP
Not published

USA TF

IIA 5.4.1 /03

Engelhardt
G
OQ)
&
N

1987-06-

o5

Report on the Study of Metam Sodium in the
AMES test

BASF, 87/0208

GLP

Not published

USA TF

1IA 5.4.1 /04

Geléhiéé H-P,
Eg.gelhardt

¢

28

1986-01-

Report on the study of Methylisothiocyanate in
the Ames test

BASF AG, 83/010

Not GLP

Not published

KST,
Taminco

5

Jagannath
DR

13

1989-03-

Report on the mutagenicity test on MITC in the
recombination assays with bacillus subtilis
strains H17 (rect) and M45 (rec-)

Hazleton Laboratories, 10538-0-404, BASF
89/0098

GLP

Not published

KST,
Taminco
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Source (where different from company)
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GLP or GEP status (where relevant),
Published or not

Data
Protection
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Y/N

1A 5.4.1 /06

Engelhardt
G

1987-08-
03

Report on the study for gene mutations in vitro of]
Metam sodium in Chinese Hamster Ovary Cells
(HGPRT locus) with and without metabolic
activation

BASEF, 87/0280

GLP

Not published

|

IIA 5.4.1 /07

Gelbke HP,
Engelhardt
G

1987-03-
09

Report on the in vitro cytogenetic investigatio@'

in human lyphocytes with metam sodium

BASF, 87/0116 O
X

GLP \{b

Not published 9

Taminco

1IA 5.4.1 /08

Mackay JM

1996-06-
17

NS
Metam sodium: in vitro cytogenetic agsay in
human lymphocytes <&
CTL, CTL/E/0103 S
GLP &
Not published S

USA TF

1A 5.4.1 /09

Engelhardt
G, Gelbke
H-P

1987-05-
26

Report on the in vitro cytpée\netic investigations
in human lymphocytes \@.t\h
Methylisothiocyanate Q)’D

BASF AG, 87/0184,

GLP \"Q

Not published O

BASF,
Taminco

IIA 5.4.1/10

Nihon
Schering
KK,
Shionogi &
Co

1990-02-
20

Summary of Toxicity data on Methyl
Isothiocyan@? (MITC)

Agrochen@al div.,Nihon Schering K.K. and
Shiono Co.,Ltd. Japan, J. Pesticide Sci. 15,
297-3

No P
Pﬁﬂed

publication

1IA 5.4.1/11

Cifone MA

1987-07-

S
P
N4

0|
&

IReport on the Mutagenicity test on metam
Kodium in the rat primary hepatocyte
unscheduled DNA Synthesis assay
Hazleton, 9736-0-447, BASF 87/0240
GLP

Not published

USA TF

ITA 5.4.1/12

Hoorn AJ WA(
%)

<
\fb

[1987-03-

27

Report on the mutagenicity test on metam-
sodium in the REC-Assay with Bacillus Subtilis
Hazleton, BASF 87/0163 (HLA)

GLP

Not published

USA TF

1IA 5.4.2 /01

4
o
&
s\O

er G,
glackay M

1996-04-
18

Metam sodium: an evaluation in the mouse
micronucleus test (in vivo)

- CTL/E/0104

GLP

Not published

USA TF

ITA 5.@ /02
&

&
S

b

Allen JA,
Proudlock
RJ, Pugh LC

1985-12-
13

Technical methylisothiocyanate (MITC) : Mouse
micronucleus test

TOX85051,
TOX/85/203-2
GLP
Not published

Taminco
(access)
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GLP or GEP status (where relevant),
Published or not

Data

Protection
Claimed

Y/N

11A 5.4.2/03

Gelbke HP,
Engelhardt
G

1987-06-
30

Cytogenetic study in vivo of Metam-Sodium in
Chinese hamsters bone marrow chromosome
analysis, single oral administration

I 87/0238

GLP

Not published

1A 5.5.1/01

Allen SL

1991-03-
28

Metam Sodium: Pilot drinking study in rats
B L3844
Not GLP

K
N
Not published S

USA TF

IIA 5.5.1/02

Rattray NJ

1994-05-
23

Metam Sodium: Two year drinking stud%‘m\ rats

I C1L/p/4139 "
GLP

o
Not published

Q_

USA TF

1A 5.5.1/03

Rattray NJ

1994-07-
11

First amendment to metam sodi;@ 2 year
drinking study in rats \%\'
I CTLiP/A4139 9
GLP N
Not published N

USA TF

IIA 5.5.1 /04

Brown D

1984-02

T27/2 Methyl isothiocyanate: a chronic oral
(drinking water) toxigity and carcinogenicity
study in the rat (pai¥1 and 2)

,2611-14/1R
Not GLP
Not publishet’

Taminco
(access)

IIA 5.5.1 /05

Brown D

1988-06

A chronicadral (drinking water) toxicity and
carcinog@licity study in the rat — addendum

B 26! -14/1R
GLP,
NoPpublished

Taminco
(access)

1A 5.5.1 /06

Iwan J,
Kaiser R,
Hollihn U

(B27/2 Rat Chronic/Oncogenicity. Answers to
2questions posed by EPA reviews

Schering AG, T27/2

Not GLP

Not published

Taminco
(access)

IIA 5.5.2 /01

Horner SA

A

@
>

Metam sodium: Two year drinking study in mice

I L4095

GLP
Not published

USA TF

IIA 5.5.2 /02

Pistel
1SZ§~
(@)

&
>
R

1994-10-
02

Assessment of the carcinogenic potential of
Metam sodium

SCC, 152-001

Not GLP

Not published

Taminco

9
[1A 5.5.2 /03
O

~
&
S
OO
O

b

Satoh R et al

1980-12

Methyl isothiocyanate (MITC): 2 year oral
toxicity and oncogenicity study with methyl
isothiocyanate in albino mice (106 week final
report)
|
T52

Not GLP

Not published

Taminco
(access)
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Published or not

Data
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Y/N

1A 5.5.2 /04

Shigeshi
Toyoshima

1982

Methyl isothiocyanate: Two-year oral toxicity
study in albino mice (106-week final report),
Volume III — stability test of methyl
isothiocyanate (MITC) in animal drinking water
(trials 1 and 2)

T52 Vol Il
Not GLP
Not published

Taminco
(access)

IIA 5.5.2 /05

Shigeshi
Toyoshima

1982

7
3
Methyl isothiocyanate: Two-year oral toxicity™
study in albino mice (106-week final repog&@
Volume IV — stability test of methyl
isothiocyanate (MITC) in animal drink@ water
(trials 3 and 4) Q

Q_

o
g

T52 Vol IV
Not GLP
Not published

Taminco
(access)

1IA 5.5.2 /06

Kashima M,
Sato H

1985-04

Methyl isothiocyanate: two.—%@r oral toxicity in
albino mice (106-week ﬁpéh'eport) Addendum
to final report =

T52 addend
. ¥

Not GLP
Not published O

Taminco
(access)

IIA 5.5.2 /07

Hiraide Y

1988-08-
29

Methyl isothi@yanate: two-year oral toxicity
study in alb@ mice T52 amend 1, T52
addendum®

- T52 amend, T52 addendum

NotGLP

NgPpublished

Taminco
(access)

IIA 5.6.1 /01

Milburn GM

1993-12-
23

{4
X
b(D

etam sodium: multigeneration study in the rat
CTL/P/3788

GLP
Not published

USA TF

IIA 5.6.1 /02

Barker L

K
@

<

N\

TR 13-
¥

D

Technical methyl isothiocyanate (MITC): 2
generation oral (drinking water) reproduction
study in the rat T98 (part 1 and 2)

I 195 TOX 87/203-21, 5289-194/8
GLP

Not published

Taminco
(access)

11A 5.6.1 /03

4
o
N
s\O

JacksGn CM
S

&
>
R

1988-04-
12

Technical methyl isothiocyanate (MITC) 2
generation oral (drinking water) reproduction
study in the rat — addendum to the report

T 98 TOX 87/203-21
Not GLP
Not published

Taminco
(access)

ITA 5.@ /04
@

&
S

b

Barker L

1986-02-
13

T98A Technical methyl isothiocyanate (MITC):
2 generation oral (drinking water) reproduction
study in the rat -Chemistry report

Report No 5289-194/8
Not GLP

Not published

Taminco
(access)
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Y/N

IIA 5.6.2 /01

Hellwig J,
Hildebrand
B

1987-03-
25

Report on the study of the prenatal toxicity of
metam-sodium in rats after oral administration
(gavage) + supplement

87/0128
GLP
Not published

IIA 5.6.2 /02

Rose

1991-12

Skeletal Variations in the Metam Sodium Rat
Teratology Study Addendum to MRID o
41577101 O
X
&(b
N
Not GLP X2
Not published D

87/0128

Supplemental information on Historical Control

é/_

USA TF

11A 5.6.2 /03

Tinston DJ

1993-05-
06

Metam sodium : dose range finding'study in
pregnant rat <
I CTL/T/2823
GLP

QS
&
&
Not published o

USA TF

[IA 5.6.2 /04

Tinston DJ

1993-10-
05

Metam sodium: developmental toxicity study in
the rat @

CTL/R/4052
GLP Q

x~
Not published O

USA TF

IIA 5.6.2 /05

Hellwig J,
Hildebrand
B

1987-09-
02

Report on the\budy of the prenatal toxicity of
MITC in rat@after oral administration (gavage)
-* BASF 87/0326

GLP

Not pL(§ished

BASF,
Taminco

1A 5.6.2 /06

Hodge MCE

1993-03-
30

Me@gf’l sodium : dose range finding study in the
rabbit

(F CTL/L/5197
t GLP
’\(,b (o)

Not published

USA TF

[IA 5.6.2/ 07

Hodge MCE

A

Metam-sodium: Dose Range Finding Study In
The Pregnant Rabbit

_ CTL/T/2828

GLP

Not published

USA TF

IIA 5.6.2 /08

_9
Hodge WE
QO

&
&

\r
Q
©

Metam sodium: developmental toxicity study in
the rabbit

I C L /P/4035
GLP

Not published

USA TF

1A 5.6.2 /0%

ellwig J

1987-07-
15

Report on the study of the prenatal toxicity of
metam-sodium in rabbits after oral
administration

- 87/0255

GLP

Not published

USA TF

Becker H,
Sachsse K,
et al.

1986-09-
05

Report on the study of the embryotoxicity
(including teratogenicity) in the rabbit with
MITC

BASF,
Taminco
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Author(s)
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Data
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I itingen, 056687, BASF 86/395
GLP
Not published

IIA 5.8.1 /01

Nihon
Schering
K.K. and
Shionogi &
Co.

1990-02-
20

Summary of Toxicity data on Methyl
Isothiocyanate (MITC)
Agrochemical div.,Nihon Schering K.K. and
Shionogi & Co.,Ltd. Japan, J. Pesticide Sci. 15,
297-304
Not GLP

O

Published $

publication

1A 5.8.2/01

Lamb IC

1993-01-
06

An Acute Neurotoxicity Study of Metam{b
Sodium In Rats

o ——— gga%

Not pubhshed S

USA TF

1A 5.8.2/02

Lamb IC

1993-09-
27

The Effect of Metam-Sodiu @1 Cholinesterase
Following Acute Oral Expo@e In The Rat

I - 55010

GLP >
Not published g

USA TF

IIA 5.8.2/03

Allen SL

1994-04-
29

Metam Sodium: Sul@‘hromc Neurotoxicity Study
in Rats

C@/P/4334
GLP O
Not pubhsh@?

USA TF

[IA 5.8.2/04

Allen SL

1994-04-

Metam Sadium: Subchronic Neurotoxicity Study
in Rats -Individual Animal Data Supplement

I CTL/p/4334
GLP,
NoPpublished

USA TF

IIA 5.8.2/05

Allen SL

rst Supplement to Metam Sodium: Subchronic
eurotoxicity Study in Rats
CTL/P/4334

GLP
Not published

USA TF

[IA 5.8.2/06

Allen SL

Second Supplement to Metam Sodium:
Subchronic Neurotoxicity Study in Rats

CTL/P/4334
Not GLP
Not published

USA TF

IIA 5.9.2 /01

1994

Persistent Respiratory Health Effects After a
Metam Sodium Pesticide Spill

University of California, Chest 1994,
106(2):500-508

Not GLP

Published

publication

Kreutzer
RA, Hewitt
DJ and
Draper WM

1993-03-
16

An epidemiological Assessment of the Cantara
Metam Sodium Spill

California Dep. of Health, Emeryville and
California Department of Health Services,
Berkely, Environmental epidemiology 15, p209-

publication
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|Annex point | Author(s) (Date Title Ownée
reference Source (where different from company) Data' (0{0
number Company, Report No p rotf:ctlon Q(D
GLP or GEP status (where relevant), Claimed %)
Published or not Y/N g&
230 >
Not GLP <@
Published (§
Q)Q)
~Q
o>
Toxicology and metabolism of the formulations (Annex III A 7) (:3\(\
N
Annex point | Author(s) [Date Title Q Data Owner
reference Source (where different from company N Protection
number Company, Report No \K Claimed
GLP or GEP status (where relevantb)
Published or not Q' Y/N
IITA 7.2.1/ 01 Mulder A, 1994  [Blootstelling van de toepasser agfi™ Y Taminco,
Roosjen Js, methylisothiocyanaat tijdens dg Cerexagri
Dijksterhuis grondontsmetting met metanBnhatrium in het
A fabrieksaardappelgebied (Exposure of the user
to methylisothiocyanate.dviring soil
decontamination wztig‘égam sodium on
industrial potato la
Hilbrands laboratofium voor bodemziekten,
9410 >
Not pubhshedb{\
Not GLP ,g
[11A 7.2.1 /02|de Rooij M, | 1993-03 [Blootstellifig van de toepasser aan Y Taminco
Dijksterhuis methyligethiocyanaat tijdens de
A, van grondamtsmetting van bloembollenpercelen met
Aartrijk J metad-natrium (Exposure of the user to
ylisothiocyanate during soil
contamination of bulb parcels with Metam-
Bodium)
,‘Z;(p Stichting laboratorium voor bloembollen-
O |onderzoek Lisse
& Not published
> Not GLP
1TA 7.2.2 Links, IHM;(§506-03- Operator exposure to methyl isothiocyanate Y Taminco
II1IA 7.2.1.2 |Veldhof, Q)A 16 (MITC) and methyl isocyanate (MIC), and air
1IIA 9.3 RIG; C) monitoring of MITC, MIC, carbon disulfide and
Lurvnlk methylamine following use of Metam-sodium
W\ TNO Zeist, V6654/01
Sclﬁbuten A; GLP
@\Hemmen Not published
IITA 7.2.1 @3’ Jarvis T 2004-11- |Predicted emission rates of MITC into air in the Y Taminco
18 EU using the FOCUS Groundwater Scenarios
Q with the PRZM model
(QQ’ Exponent International Ltd, TA18804-3
C) Not published
@\O Not GLP
&
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lAnnex point | Author(s) |Date Title Data Owner_ O
reference Source (where different from company) Protection (0{0
number Company, Report No Claimed Q(D
GLP or GEP status (where relevant), Q
Published or not Y/N ,\i&
I11A 7.2.2 /01|Saeed IAM, | 2000 |Methyl isothiocyanate volatilization from fields N b\public
Rouse DI, treated with metam-sodium 9@
Harkin JM Pest Manag Sci, 56:813-817 &
Not published S
GLP <
IITA 7.2.2 /02{Van den 1993 |Measured and computed concentrations of o N public
Berg F methyl isothiocyanate in the air around 5;\
fumigated fields N
DLO Winand Staring Centre, Atmospheric <
Environment Vol 27A: 63-71 ;\\'OQ
Not published Q&
GLP &
[IIA 7.2.3 /01|Schepel EG,| 2003 |Operator and bystander inhalatory gxposure to Y Taminco
Dijksterhuis MITC during and after breaking o&e seal after
A soil fumigation with Metam—sq@r}l (including
tunnel measurements) \;Z;\'
HLB, 193, project 2266 (.OO
Published <~
Not GLP 5
IITA 7.2.3 /02|den 1988-11- |Emissie en Verspreidngvan N Taminco,
Tonkelaar 21 methylisothiocyana@{bij grondontsmetting van KST,
WAM, kassen (Emission\?ﬁd spreading of methyl Cerexagri,
Heidema LF isothiocyanate with soil decontamination in Bayer CS
glasshouses &
TNO, R 88/294A
Not publighed
Not GLR>
IITA 7.2.3 /03|Thouvenin, 2008 |Detertidination of operator and worker Y Taminco
I inh{%’tion exposure and air monitoring of
yl isothiocyanate (MITC) following drip
d@gl?igation with Nemasol® 510
<X
. : o .
Published data not provided bycthe company and used in the DAR by the RMS:
Annex Authors <] Title Published
point Q(b
ITA 5.1.1 Lam, WW, K@n Metabolism in rats and mice of the soil fumigants of |J.Agric.Food Chem., 41,
/01 JH, Spar %E, metam, methyl isothiocyanate and Dazomet 1497-1502
Quistad{G and
CasidaJE, 1993
1TA 5.2.1 Tho@ﬁ'son, RW, |Invivo and in vitro hepatotoxicity and GSH Toxicol. Sci., 70, 269-
Valentine, HL interactions of N-methyldithiocarbamate in the rat. 280.
Valentine
AWM., 2002
IMA 5.2.1 § Stephen B. Sodium Methyldithiocarbamate Inhibits MAP Toxicological Sciences
\("\ Pruett', Qiang Kinase Activation through Toll-like Receptor 4, 87(1) :75-85
§ Zheng, Carlton Alters Cytokine Production by Mouse Peritoneal
$ Schwab and Macrophages, and Suppresses
C}) Ruping Fan, 2005 i
bo ping > Innate Immunity
&
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1IA 5.3 Brittebo, E., 1997 | Metabolism-dependent activation and toxicity of Mutation Resear: 80,
chemicals in nasal glands. 61-75 Q
$
1IA 5.3 California Metam sodium risk characterization document. - o
Environmental Medical toxicology branch @b
Protection Department of Pesticide Regulation N
Agency,2004 {§(b
IMA 53 Harkema, Comparative pathology of the nasal mucosa in Enviwon.Health Perspect.
JR,1990 laboratory animals exposed to inhaled irritants 8§ﬂ 990, 231-238
Q
IMA 5.3 Gaskell, BA,1990 | Nonneoplastic changes in the olfactory epithelium- g.?Environ.Health Perspect.
experimental studies & 85, 1990, 275
S
IMA 5.3 Morgan, DL., Upper respiratory tract toxicity of inhaled ;Z;\?J Toxicol Sci, 58, 182-194.
price, H., methylvinyl ketone in F344 rats and B6C3F kmice
O’Connor, R., o\)
Seely, JC., Ward, Qg’
SM, Wilson, RE., Q&
and Cunningham, 9
M, 2000 Ny
1A 5.4 Fekadu Kassie, Genotoxic effects of methyl isotlﬁf)’cyanate Mutation
Brenda Laky, Eva S Research/Genetic
Nobis, Michael ‘Z?b Toxicology and
Kundi and Q Environmental
Siegfried QQ Mutagenesis
Knasmiiller, 2001 6\' Volume 490, (1) , 25, 1-9
<
ITA 5.5.2 | Joan E. Denton, Comments and re@’nmendations on the Draft Memorandum
2003 Metam sodium.@'& characterization document
prepared by thé@epartment of pesticide regulation
California tronmental Protection Agency
Memorandym to: Gary T. Patterson, Ph.D., Chief
Medica](@bxicology Branch
Departinent of Pesticide Regulation
830 &Street
Sa@ramento, California 95814-3510
&OM:
) é?Anna M. Fan, Ph.D., Chief
\{Z;'\ Pesticide and Environmental Toxicology Section
A
ITA 5.5.2 | Cohen, S.M@&GOZ Comparative pathology of proliferative lesions of the | Toxicologic Pathology
QS) urinary bladder gy, 30, 663-671.
ITA5.5.8 |Keil, I%, Padgett, | Role of decomposition products in sodium J.toxicol. Environ Health,
E, ]@mes, D. and | methyldithiocarbamate induced immunotoxicity 547 (5) :479-492
Prett, 1996
ITA5.5.8 ﬁPfﬁett etal., 1992 | Immunotoxicological characteristics of sodium Fundam. Appl. Toxicol,
é? methyldithiocarbamate 18(1)40-17
O
ITA 5.%1. Goldman et al., Blockade of ovulation in the rat by the fungicide Neurotoxicology and
Q 1994 metam sodium: relationship between effects on the | Teratol., 16 (3), 257-268
§ luteinizing hormone surge and alterations in
boCJ hypothalamic catecholamines
&
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Annex Authors Title Published o
point B
ITA 5.8.1 John R. The Department of Pesticide Regulation’s document: | Scientific Review, Ranel,
Froines,2002 Evaluation of methyl isothiocyanate (MITC) as a California, base¢;on the
toxic air contaminant. Regulation’s draft report titled | Panel’s review'of the
“Evaluation of Methyl Isothiocyanate (MITC) as a Department@? Pesticide
Toxic Air Contaminant™). S
<
ITA 5.8.1 1997 State of California, California Environmental | Enginééting and
Protection Agency AIR RESOURCES BOARD, | Laberatory Branch
Ambient Air Monitoring for MIC and MITC after a M@%itoring and
Soil Injection Application of Metam Sodium in Kern | &aboratory Division Test
County during August 1995. SReport No. C94-046A
@o Report
Q
ITA 5.8.1 G. A. Boorman, |Pathologic changes following acute methyl | Toxicology and Applied
R. Brown, B. N. | isocyanate inhalation and recovery in B6C3Ed mice | Pharmacology , 87, Issue
Gupta, L. C. & 3, 446-456
Uraih and J. R. Qg’
Bucher. 1987 ~
ITIA 5.8.1 Mitsumori, K, Four-day repeated inhalation and re@ery study of | Fund. Appl Toxicol
Boorman, G.A., | methyl isocyanate in F344 rats an%‘?6C3F 1 mice. 9:480-495
Gupta, B.N., and X
Bucher, J.R. 1987 L
ITA 5.8.1 Sethi N, Dayal R, | Acute and subacute toxicity sfidy of inhaled methyl | Ecotoxicol Environ Saf.
Singh RK, 1989 | isocyanate in Charles Fostefrats. 1989, 18(1):68-74
(%]
Na)
ITA 5.8.1 Schwetz, et al, Methylisocyanate: re uctive and developmental | Environ Health perspect.,
1987 toxicology studies ig%wiss mice. 72, 149-152
S
ITA 5.8.1 Shelby, MD, Results of in vi%:S) and in vivo genetic toxicity tests | Environ Health perspect.,
Allen, JW, on methyl isogyanate 72, 183-187
Caspary, W, (§
Haworth, S., Ivett, Q
J., Kligerman, A., \Lgyo')
Luke, CA, Q§)
Mason, J., Myhr, Q
B., Tice, RR., ;Z;@
Valencia, Rand | O
Zeiger, E. 1987 ;\é\\
ITA 5.8.1 | David W. Heer‘Zf' Inhalational Exposure to Carbonyl Sulfide Produces | Toxicological Sciences
Jaimie E. Graff, Altered Brainstem Auditory and Somatosensory- 2007 95(1):118-135
Virginia C. @ Evoked Potentials in Fischer 344N Rats
Moser, in M.
Croftons, Peter B.
Little\:ZDaniel L.
Mo@an and
%@‘bert C. Sills.
)
IIA5.9.2 & 'O’ Malley, Barry, | Modeling of MITC air concentrations associated Am J Ind Med.;46(1):1-15
«O" | Verder-Carlos with community illnesses foloowing metam sodium
ni\\ and Rubin,2004 | sprinkler application
A @.2 Bowler et al. 1994 | Aftermath of a Chemical Spill. Psychological and
OG} Physiological Sequelae,
Ks; NeuroToxicology, 15(3):
&‘@? 723 -730)
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ITA5.9.3 O'Malley M, Illnesses related to shank application of metam- J Agromedicine. @’4):27—
Barry T, Ibarra sodium, Arvin, California, 2002. 42 Q
M, Verder-Carlos &
M, Mehler L., OQ
2005 s
IIA5.9.4 | Koo D, Goldman | Irritant dermatitis among workers cleaning up a Am J Ind"Med. 27(4):545-
L, Baron R. 1995 | pesticide spill: California 1991. 53. OK;D
%}
ITA59.4 | Cone JE, Persistent respiratory health effects after a metam | Chest, 106(2); 500-5008
Wugofski L, sodium pesticide spill. QO
Balmes JR, Das Qf:.‘?’
R, Bowler R, &
Alexeeff G, Q
Shusterman D, ‘;8\,0
1994 N
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Appendix 1: Discussion of the “comparative table of the batches used in the toxicologi
studies and the proposed specification or justification to waive it”, as proposed byQ;El’le

notifier

Q

o
&

The notifier submitted following argumentation in a position paper, in order to justify the lack of infor@yation

about the impurities in the batches tested in the toxicity studies (reference made to impurities were

confidentiality reasons): X

ted for
g)@ap

K(DQ
S
All acute toxicity studies with metam-sodium presented in the above table (exc@qf acute inhalation)
have been performed with a sample of Metam-sodium 510 g/L produced by U&, which is currently
Taminco, the main applicant. Although there are no specific data available\ﬁere are no reasons to
assume the impurity pattern in the test products is significantly different fiom the product currently
produced. ,\OQ
All acute toxicity studies with metam-potassium have been pely‘qéb\éd with a sample of metam-
potassium 690 g/L by UCB/Taminco. The TNO 5-batch analysis-#eport dates from the same period
(2002) therefore there are no reasons to assume the impurity p n of the test product used for the
acute toxicity studies would be significantly different from the Specifications of the product currently
manufactured. . § .
&
A high number of studies has been performed with test product from BASF, a former producer of
metam-sodium and a former member of the US Metang}odium Task Force. Data was shared in the

context of this task force. Q}b

o A 21 day dermal toxicity study with rabbgg)performed in 1979. A batch number is not known

but the product is called 005 00N wh@ is a BASF code for metam-sodium 510 g/L aqeous

solution. The purity given is 42.2 %, )phich is consistent with the specification proposed by the

applicant. A technical product ification of 1983 is available showing that the higher

concentrated product (600 g/L) @ntained max. 0.21% w/w of impurity 1. BASF used to
produce the 510 g/L formulatio@y dilution of the 600 g/L technical product.

o The acute inhalation study, (bg\series of genotoxicity studies and developmental toxicity studies
in rabbits from 1986-198 Fwere carried out with a test product named “Metam Fluid 510 g/L”
or 005 00N, with batchgﬁumber ZH 130 858, a declared purity of 42.2 % or 517 g/L. From
two of the 1987 genoéfxity studies it is known that this specific batch of BASF test product
contains 56.8 % water and 1.0 % of impurity 1. The active ingredient content is in line with
the specification_ groposed by the applicant whereas the amount of impurity 1 was higher
(1.0 % in testpé\buct vs. 0.29% specification Taminco).

- O

S
o Subchronic ‘Exity studies in mice, rat and dog, the 2 year rat and mice studies, the 2
generationystudy in rat, developmental toxicity studies in rat and rabbit and the subchronic
neurotogicity study have been carried out in 1991-1993 with BASF product (code 005 00N,
batchSumbers Y06930/007 or 008), with purity 525.54 g/L or 43.15 %. The a.i. content is in
lingwith the specifications proposed by the applicant. In 1992, samples of Metam-sodium 510
Dfrom UCB and BASF source have been compared to determine if they were comparable. A
fetter from Dr. Genari (BASF) is attached Annex 2). Another analysis from 1993 by G.
(DKMatthijs (UCB) confirms that the specifications of UCB and BASF for impurity 1 [...] were
o comparable (Annex 3).

s@ 90 d inhalation toxicity study was carried out with a sample from Stauffer, 1983 (afterwards
&eneca, now Amvac). The a.i. content is lower than in the technical product produced by the applicant
g (Taminco), nl. 32.7 % however the use of this diluted form is not expected to influence the result which
is expressed as a.i.. Zeneca and Amvac are (former) members of the USA Metam-sodium Task Force.

The CA in human lymphocytes and in vivo mouse micronucleus test (1996) were done with samples
from Zeneca WRC (now Amvac). The a.i. content is lower than in the technical product produced by
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the appicant (Taminco), nl. 32.3 % however the use of this diluted form is not expected to influence tl’@
result which is expressed as a.i.. Zeneca and Amvac are (former) members of the USA Metam- sod&-’@m
Task Force. Q3
o
Test product of MITC was of very high purity (>95%). In the degradation of metam, MEC is a
metabolite therefore it is not relevant to compare specifications of the test product with th@etabolite
formed after application. Q)b
X

<
None of the former analytical work or product specifications mention the impuri [...], which is
included in the analysis of metam itself. The 5-batch analysis generated on behalf of Taminco in 2002

was the first time where the impurity 2 was quantified. So this new specification @ result of improved
analytical techniques but does not imply this impurity was not present in previo:@est products.

In conclusion, toxicological studies have been conducted with test materialffom different members of
the US Metam Sodium Task Force. The metam test material used for these studies is all produced
starting from the same raw materials and through the same basic proc&@ The detailed composition of
the test material is however not always known to Taminco. HO\oé%r, US EPA has declared all
registered sources equivalent and the toxicological and ecotoxicologiéal studies are supporting or have
supported the various US registrations (currently Taminco, Am¥ac, Buckman, TKI and in the past
Zeneca/Stauffer and BASF). In addition, the manufacturing procédures have not significantly changed
since more than 30 years.” oS
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(explanation provided by the notifier) Qf;}

TEMINERD - ‘J.

@b
crop protection - - é\.
éfo

Short overview of the techniques of applicatié%

of the soil fumigant éé\o
METAM &

Q

Metam, in contact with soiL@(zizapidly degrades to methylisothiocyanate, which has disinfecting properties. It

should be kept in mind thaPMetam/MITC is not a conventional plant protection product, because it is used to
treat the bare soil beforeﬁanting or sowing. It never really enters into contact with the crop.
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(methyl isothiocyanate) &
&~
P
O\fb
&

S
Intended Uses and Methods of Application
Q)\

Metam is applied as an aqueous solution on an idle soil, éeofore installation of the crop by
- Bydrip irrigation N
- By mechanical injection §)
)
The treatment is done in preparation of the soil g%re cultivation of

S
Field c&ﬁs > by mechanical injection

(DO) Carrots

C\}_ Corn salad
Q(b Potato

O Strawberry
b(b Grape

Tomato

<
i
\\}(b Greenhouse crops: by drip irrigation
Q)A(b Cucumber

O Eggplant/aubergine
& Pepper
QO Tomato
\Q?
Soil fumigants age essential in intensive cropping. Metam is of high importance for the growers, as herbicide,
nematicide an@mgicide :
One applicc@(an permits a preventive control of soil populations of:
e nematodes: Meloidogynae, Ditylenchus, Heterodera, Pratylenchus...

e soil diseases: Fusarium, Verticillium, Pythium, Armilaria...
*  weeds: Solanum, Cyperus, Orobanchae, monocot, dicot
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N

Herbicide

Nematicide

<
\b Fungicide
N
-
)

After 14-21 days, the crop is planted or sow assuming soil temperatures higher than 12°C. In regions or

climates with lower soil temperatures, longeg, waiting periods up to 45 days are recommended in function of the
soil temperature.

v
After this waiting period, no metam or ]\@’ C is present in the soil.
As remaining MITC could be phytoxic@germination test (cress) is done before planting or sowing.
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10 S o Planting .
Q
9
N
Applicatigay by drip irrigation
x~

Use js%nade of the existing irrigation network in greenhouses and/or under plastic sheeting. An automatic
pur?mg system dilutes Metam aqueous solution with the desired quantity of water. The dilution factor is based
e

application rate per ha of treated soil surface and the quantity of water normally needed to irrigate the soil
.49 a certain depth (root area).
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$
There is virtually no contact to the product: in the beginning &the application the operator (mixer/loader) has
to dip a tube in the drum of —undiluted- metam-sodium&olution. Then a pump is turned on, which is
automatically diluting the metam and sending it to the\&ﬁgation tubes. At the end of the application, the
operator removes the tube from the drum and puts it incg bucket of clear water. This way, the entire system is
rinsed with water, which is necessary because of the ;@otoxic nature of metam.
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$
Specialised equipment injects the metam-sodium aqueous solution (undiluted) directly into the soil. There is 6
trend towards using tractors equipped with pressurised cabins. The loading of the tank is done by pumpingo@e

product directly from the drum or container. There is no mixing and virtually no contact with the product.\éb

Dry coupling

Direct automated transfer fr&@conminer to application machine.
A(b
o
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Tractor mounted soil
\fb

Modern machinesQare already equipped with a fixed pumping system and pumping tubes (attached to the

machine).

In the latest em for transferring to product, a 500 litre drum is installed automatically on the machine (no

heavy weig\ or the worker) and fitted with a dry coupling system (no leakage).

s\O

ector/rotavator with roller (Imants)
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