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B.5. METHODS OF ANALYSIS

INTRODUCTION

Ethofumesate is an herbicidal active substance veeml included into Annex | of Directive 91/414 in(20
(Directive 2002/37/EC, dated 3rd of May 2002, Enirtp Force 1st of March 2003.

This dossier contains only summaries of studieschvivere not available at the time of the first Arnl
inclusion of ethofumesate and were, therefore,evaluated during the first EU review of this compduAll
other studies, which were already submitted byTthsk Force Ethofumesate for the first Annex | is@n, are
contained in the Monograph and in the baseline idog$-008920/8989) provided by the Task Force
Ethofumesate. These studies are summarized irstalviggen in grey typeface in the dossier.

Ethofumesate is a racemic mixture of (two) enanéien The synthesis process for ethofumesate does no
involve chiral auxiliaries and therefore the reimgltisomeric mixture has always been a racemic(arfe. The
herbicidal activity of the two enantiomers has bsbawn to be equivalent and not different from theemic
mixture. In degradation studies (non-guideline fyser study and in a water sediment study) no feogmt
changes in the ratio of the racemate (1:1) werervbs, indicating that the degradation and distidsuof both
enantiomers is the same in the environment. Therdfovas considered adequate that all studiedherattive
substance where performed using the racemic mixture

The presented and submitted studies used diffeggrdnyms and codes for the active substance etlesate,

its metabolites and reference compounds used. deraio present a common basis for the evaluatien th
following list summarizes all names used. In thesent dossier section generally the name or thesmmonding
“NC-code” (e.g. ethofumesate-2-hydroxy or NC 8488)e used.
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List of synonyms and codes relevant for analytical methods

IChemical name

Code Number Synonym Structure
H,C
Ethofumesate NC 8438, (RS)-2-ethoxy-2,3-dihydro- 3\\ o CH,
AE B049913 3.3-dimethylbenzofuran-5- R 0
yl methanesulfonate ° o \—(:H3
(IUPAC)
5-Benzofuranol, 2-ethoxy-
2.3-dihydro-3,3-dimethyl-,
methanesulfonate (CAS)
[CAS No.: 26225-79-6]
Ethofumesate— | NC 8493, 2.3-dihydro-2-hydroxy-3,3- H,C CH,
2-hydroxy AE C508493. dimethylbenzofuran-5-yl H,C \\s/ °©
BCS-BB94377 methane-sulfonate (IUPAC) \é) OH
’ o
hydroxy-derivative,
2-hydroxy-ethofumesate,
Fumesate
Ethofumesate— | NC 9607, 2.3-dihydro-3.3-dimethyl-2- o HC  con
lactone AE C509607. oxo-benzofuran-5-yl H C—\\S/ © ’
2-keto-Ethofumesate. methanesulfonate (TUPAC) [ ° \(\) (o)
Ethofumesate-2-keto, o
Oxo-derivative,
Fumesate lactone
Ethofumesate— | NC 20645, 2-(2-hydroxy-5- o HC, cH,
carboxylic acid | AE C520645. methanesulfoxyphenyl)-2- e _\\S _0 OH
BCS-AV65501 methyl propionic acid EE
. (IUPAC) 0 0
RO 9607 (“ring-open 96077), OH
“Hydrolyzed AE C509607”
[res. method no. 01116/M001],
Ethofumesate—y-hydroxy-
carboxylic acid,
open-ring-2-keto-ethofumesate,
ring opened lactone
AE C639175 (potassium salt)
BCS-CU88901 (sodium salt)
Ethofumesate- | BCS-CW35117 ({3.3-dimethyl-5- Q o G _cH,
acetic acid [(methylsulfonyl)oxy]-2.3- Hac—ﬁ\/ \©f§7 o o
dihydro-1-benzofuran-2- ° o \_<
yl} oxy)acetic acid (IUPAC) OH
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B.5.1.METHODS USED FOR THE GENERATION OF PRE-AUTHORISATION DATA (CA 4.1)

B.5.1.1.Methods for the analysis of the active substance asanufactured (CA 4.1.1)

TASKFORCE
BAYER CROPSCIENCE
MethodAM022208FP2is validated for the determination of ethofumesatechnical grade active substance.

MethodsAM020008FP3andAM022108FP2are validated for the determination_of significanpurities as

well as for additional possibly occurring procespurities.

Method AM037113FP1 is validated for the determination of both (reletyaimpurities, EMS (ethyl-
methanesulfonate, AE C639174) and iBMS (isobutythaeesulfonate, AE C639170), in ethofumesate

technical grade active substance.
Comment:

All methods are sufficiently validated and reportedietail in Volume 4.

ADAMA

The analytical methods are evaluated in the coofssjuivalence assessments to the reference s@Bagyer
CropScience DAR 1998).

Comment:

All methods for the determination of the active sialnce (including ratio of isomers), significantpumities as

well as EMS and iBMS are sufficiently validated aegorted in detail in Volume 4.

UPL

The analytical methods were evaluated in the coofsequivalence assessments prepared by UK in Augus
2010, amended by DE in July 2012 and September ,26dsbectively to the reference source (Bayer
CropScience DAR 1998.

Comment:

All methods are sufficiently validated and reportedietail in Volume 4.

Applicability of existing CIPAC methods
The CIPAC method available for the determinatioethiofumesate in technical grade active substaacéde
found in the FAO specification 233/TC/M/3 (CIPAC htibook J, p.44, 2000).
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B.5.1.2. Methods for risk assessment (CA 4.1.2)
The references of all risk assessment methods were located in the respective sections. Please note that the
reliabilities of the corresponding methods are considered in the relevant sections of the risk assessment, if
necessary.
B.5.1.2.1. Section Residue
Following (non-radiolabelled) analytical methods used in risk assessment studies provided for AIR 3 procedure

were evaluated in this chapter.

PLANT MATRICES
TASKFORCE

For ethofumesate residues, the agreed residue definition for risk assessment and enforcement in target plants
(primary crops) and rotational crops (succeeding crops) is the sum of parent compound ethofumesate and the
metabolite NC 9607 (ethofumesate-lactone), expressed in ethofumesate equivalents (cf. Reg (EU) No 149/2008
and 524/2011, as well as EFSA Journal 2010; 8(11):1901). However, monitoring of the relevant ethofumesate
residue is only possible if NC 9607 is included in the residue definition as common moiety which comprises the
determination of the metabolite NC 20645 (free and conjugated form) and metabolite NC 9607 itself. Therefore

the current residue definition is not sufficiently precise and should be changed accordingly.

The common moiety NC 9607 is formed from metabolite NC 9607 (ethofumesate-lactone) itself and from the
main plant metabolite, a conjugate of metabolite NC 20645 (ethofumesate-carboxylic acid), which is cleaved
under acidic conditions and immediately transformed to NC 9607 due to an intramolecular condensation
reaction. Minor amounts of non-conjugated metabolite NC 20645, also present in the samples, are also converted

to the common moiety NC 9607.

+

CH, CH, H CH,
CH,S0,0 i+ CHS00 -H,0 CHS0,0
CH, CH, —= CH,
COR . COH
oH ° RH T *HO 0" o
conjugate of NC 20645 NC 20645 NC 9607

The conditions to cleave the conjugate of metabolite NC 20645 were determined in the plant metabolism studies
(cf. MCA 6.2.1). In contrast to many other conjugates formed in plants, the main conjugate in hand was quite
stable and rather harsh hydrolysis conditions were necessary to release the exocon: Treatment with 6 M HCl for
6 hours at 95 °C was successful, but also less harsh conditions (3 M HCI for 1 hour at 60 °C) cleaved the

conjugate (as shown by radio-analysis).

Due to the fact that the residue definition comprises the common moiety product as analytical target, all residue

analytical methods for plant matrices need to include an acidic hydrolysis step.
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Original Annex Il submission

In the scope of the original Annex Il submissionli®96, several analytical methods were providedttier
determination of parent ethofumesate and its relevaetabolites (comprising metabolites NC 9607 and
NC 20645, as well as a conjugate of metabolite RE48) in plants and plant products. The principiell
methods is based on the cleavage of the conjugadm lacidic hydrolysis step and the conversiorhefformed
exocon to the common moiety product NC 9607. Atddaamounts of non-conjugated metabolite NC 20645 a
also converted to NC 9607. Parent ethofumesatdrendommon moiety NC 9607 are determined by GC-FPD.
The limit of quantitation (LOQ) in all of the metti® ranged between 0.02 mg/kg and 0.05 mg/kg fdr efithe

two analytes. The plant matrices under investigati@re sugar beet roots and tops (leaves), graksoaacco

(green and dried leaves).

The determination of the transient metabolite N@®4and its conjugates, which are found only in
young/immature plants, was also included in somé¢haus; however these metabolites are not part ®f th

residue definition.

Dossier update

Additional residue analytical methods were subditte 2005 to support the inclusion of ethofumesatéhe
Annex | of Directive 91/414/EEC. The methods areduhon the same principle as the proceeding methads
acidic hydrolysis is conducted to receive the commmuoiety, which can be analysed besides parent
ethofumesate by GC-MSD. The limit of quantitati@®Q) was 0.05 mg/kg for each of the two analyRsas

and chickpeas were additional plant matrices uimdestigation.

For all studies submitted during the frame of tingt fAnnex | inclusion please refer to the tablgiry typeface
below plus the corresponding section in the Monplgrand in the baseline dossier (D-008920) provigethe

Task Force Ethofumesate.
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Studies submitted and evaluated for the first inclusion of ethofumesate on Annex |:

Report:
Title:

Report No:

Document No(s):

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

KCA 4.1.2 /09;:Manley, J. D.; Reeve, M. D.;: SnowdBn,J.;1986;:M-155352-01

ANALYTICAL METHOD FOR RESIDUES OF ETHOFUMESAE AND MAJOR
METABOLITES IN GRASS AND SUGARBEET (IMPROVED METHOD
A83075
Report includes Trial Nos.:
041/01/017

M-155352-01-1

Deviation not specified
no

KCA 4.1.2 /10;Crofts, M.; Whiteoak, R. J.;1974;:M52%2-01

FATE OF THE METABOLITE CONJUGATED NC 9607 DRING PRODUCTION OF
SUGAR FROM NORTRON TREATED SUGAR BEET
A82985

M-155262-01-1

Deviation not specified
no

KCA 4.1.2 /11;Reary, J. B.; Browne, P. M.;1979;M5320-01
ANALYTICAL METHOD FOR RESIDUES OF ETHOFUMESAE AND MAJOR
METABOLITES IN GREEN LEAF TOBACCO

A83043

M-155320-01-1

Deviation not specified
no

KCA 4.1.2 /12;Browne, P. M.; Reary, J. B.;1980;M5329-01
ANALYTICAL METHOD FOR RESIDUES OF ETHOFUMESAE AND MAJOR
METABOLITES IN DRIED TOBACCO

A83052

M-155329-01-1

Deviation not specified
no

KCA 4.1.2 /13;Crofts, M.; Whiteoak, R. J.;1974;:M5P%4-01
ANALYTICAL METHOD FOR NORTRON RESIDUES - INERFERENCE BY
OTHER PESTICIDES

AB82987

M-155264-01-1

Deviation not specified
no

KCA 4.1.2 /14;Crofts, M.;1975;M-155287-01
A CONFIRMATORY METHOD FOR NORTRON RESIDUESYBHIGH PRESSURE
LIQUID CHROMATOGRAPH

A83010

M-155287-01-1

Deviation not specified
no
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Report: KCA 4.1.2 /15;Knoch, E.;1994;M-161444-01

Title: METHOD VALIDATION - DETERMINATION OF RESIDUES OF PHENMEDIPHAM,
ETHOFUMESATE, AND THE OXO-METABOLITE OF ETHOFUMESAH IN/ON
SUGAR BEET

Report No: A87545

Document No: M-161444-01-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 4.1.2 /16;Godfrey, T. L.;1996;M-165212-01

Title: Ethofumesate and metabolite analytical gsa#lE B049913 and AE C509607 (NC 8438
and NC 9607) Analytical method for the determinatid active substance and major
metabolite in sugar beet (roots and tops) by GC/MSD

Report No: A89687

Document No(s): Report includes Trial Nos.:

041/07/001

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No(s):

Guidelines:
GLP/GEP:

Report:
Title:

Report No:
Document No:
Guidelines:
GLP/GEP:

M-165212-01-1
Deviation not specified
yes

KCA 4.1.2 /17;Wrede, A.;1997;:M-165538-01
Ethofumesate AE B049913 (Hoe 082551, ZK 43®QAnalytical method for the
determination of residues of ethofumesate andrnigtabolite NC 9607 (AE C509607) in
sugar beets and chickpeas by GC

A89866

Report includes Trial Nos.:

CR 96/021

M-165538-01-1

Deviation not specified
yes

KCA 4.1.2 /18;Wrede, A.;2000;M-199547-01
Validation of the method AL 081/96-0 in peasd sugar beet roots by GC-MSD -
ethofumesate - Code: AE B049913
C009934
M-199547-01-1
Deviation not specified
yes

10
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Report: KCA 4.1.2 /19;Fuchsbichler, G.;1989;M-463306-01

Title: Ethofumesat und 2-oxo-2,3-dihydro-3,3-dimgthenzofurane-5-yl-methansulfonat
(ethofumesat-2-keto), Bestimmung in Zuckerrueben

Report No: HVA 10/89

Document No: M-463306-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA 4.1.2 /20;Fuchsbichler, G.;1992;M-357851-01

Title: Ethofumesate; SC500; sugar beet; GermanyA BB

Report No: HVA 14/91

Document No(s):

Guidelines:
GLP/GEP:

Report:
Title:

Report No:
Document No:
Guidelines:
GLP/GEP:

Report:
Title:

Report No:
Document No:
Guidelines:
GLP/GEP:

Report includes Trial Nos.:

FSG 3189-H-RI-A
FSG 3189-H-RI-B
FSG 3189-H-RIV-A
FSG 3189-H-RIV-B

M-357851-01-2

Deviation not specified

yes

KCA 4.1.2 /21;Schneider, E.;1991;:M-463329-01
Bestimmung von Ethofumesat und Ethofumes&e® in Spinat und Mais -
Gaschromatographische Methode mit massenselekidetaktor
M-463329-01-1
M-463329-01-1
Deviation not specified
no

KCA 4.1.2 [22;Krebs, G.; Schneider;1992;:M-463318-01
Determination of ethofumesate and phenmeatipin sugar beet plants high-pressure
liquid chromatography
Drk063
M-463318-01-1
Deviation not specified
no

11
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Since all residue analytical methods were onlydaiéd for parent compound ethofumesate and the comm
moiety NC 9607, an additional validation study weasducted in sugar beet roots to prove that theaxo
NC 20645 (which is released by acidic cleavage fitarconjugated form as shown in the plant metaboli

studies) is transformed into the common moiety MORwhen applying the acidic conditions of the rodth

The recovery results for all three analytes wemarsarized in one report (Tew, E. L.; Cole, M.; 2004
237088-01) and a method number was assigned (X®ID16 the validation study. The report refers &tad
described in an additional report (Cole, M. G.; @001-187353-01).

Both reports were already submitted and evaluateldaae therefore included in the baseline dossielicated

by the grey background). They are mentioned heletorallow for an easier traceability of the argemtation.

Reference: Analytical method for the determination of Ethofumesate and its metabolites NC
9607, NC 8493 and NC 20645 in sugar beet roots atugphs

Author(s), year: Tew, E. L.; Cole, M. 2001

Report/Doc. number: ~ C045437/M-237088-01-1

Guideline(s): Deviation not specified

GLP: no

Reference: Validation of an analytical method for the residuesof NC 20645 in sugar beet roots
and whole milk, USA, 1998 Code: AE C639175 00 1B9D01

Author(s), year: Cole, M. G.;2000

Report/Doc. number: C0041/M6-187353-01

Guideline(s): USEPA (=EPA): OPPTS 860.1500;Deviatiot specified

GLP: yes

The recoveries for NC 20645 show that the convarsiothe exocon into the common moiety (and anedyti
target) is almost quantitative when using the feltgy conditions: hydrolysis with hydrochloric acdl 80 °C for
2.5 hours (concentrated HCI is added to the aqupbase in order to conduct the hydrolysis with agpf M

HCI). . The recovery results for all three compdsiare summarized in table B.5.1.2.1-1.

An independent laboratory validation confirmed tomversion of the exocon NC 20645 to the commoretyoi
NC 9607 and therefore the feasibility of the mettiod all constituents of the residue definition kEa, J.
A.;2001; M-240796-01). However, according to guiceudocument SANCO 3029/99 no ILV is required.

Conclusion

The additional validation experiment showed tha thethod is capable to analyse for all constituehtthe

residue definition and is therefore valid for dgémeration and risk assessment

12
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New data for AIR (in black typeface):

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Formation of 2-keto-ethofumesate (AE C509607) by atic extraction of plant
matrices containing open-ring-2-keto-ethofumesateAE C520645) - (sugar beet (leaf),
sugar beet (body), orange (fruit), wheat (grain))
Schulte, G.; 2013
MR-13/061/ M-459805-01
not specified, in agreement with
— EU Guidance Document for residue analytical masH8ANCO/825/00 rev. 8.1
— EU Guidance Document for residue analytical maésH8ANCO/3029/99
— OECD Guidance Document on pesticide residue toalymethods ENV/IJM/Mono
(2007)
yes

Analytical method used:

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Analytical method 00955/M002 for the determinatiorof ethofumesate and its
metabolite AE C509607 in three different plant grops (sugar beet, leaf and body
and orange)

Konrad S. 2012

M-438402-01-1

REGULATION (EC) No 1107/2009 OF THEEOPEAN PARLIAMENT AND OF
THE COUNCIL of 21 October 2009 concerning the pigcof plant protection products
on the market and repealing Council Directives T9/EEC and 91/414/EEC

European Commission Guidance Document for Genegratiad Reporting Methods of
Analysis in Support of Pre-Registration data Respaients for Annex Il (part A, Section
4) and Annex Il (part A, section 5) of directivé/@14, SANCO/3029/99

Guidance document on residue analytical method®@a/825/00 rev. 8.1, European
Commission, Directorate General Health and Consunatection, 2010-11-16

OECD Guidance Document on Pesticide Residue analylethods; ENV/IM/ Mono
(2007); 2007-08-13

US EPA Residue Chemistry Test Guideline OPPTS &8l@:1Residue Analytical
Method;not specified
yes

Residues of ethofumesate and its metabolite AE 68D9%vere determined by GC-MS according to method
00955/M002. The analytical method 00955/M002 idusated below.

13
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Reference:

Author(s), year:

Report/Doc. number:

ANALYTICAL METHOD FOR RESIDUE IN SUGAR BEET TREATED WITH
NORTRON

Whiteoak, R. J.; Crofts, M.; HariR. J.; 1973

A83491/ M-155727-01

Guideline(s): Deviation not specified
GLP: no
Reference: ANALYTICAL METHOD FOR RESIDUES IN SUGARBEET TREATED WITH

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:

NORTRON

Whiteoak, R. J.; Crofts, M.; HariR. J.;1976

A83492/ M-155728-01

Deviation not specified
no

Principle of method

Both residue analytical methods were developed at® dollection methods for the determination of

ethofumesate (parent compound), the metabolite 483 &1 free or conjugated form, metabolite NC 9687

as well as the conjugate of its ring-open form N0B45 infon plant material of sugar beets.

Ethofumesate related residues are extracted irogpast process and quantified using GC-FPD in thiphair

mode. In a first step, the non-conjugated residares extracted from plant material by maceratiomgis

mixture of methanol/dichloromethane, which is sujsatly washed by water. The organic extract msed

from the aqueous phase and subjected to a cleatepp Since metabolite NC 8493 is not amenablearazid

determination by GC analysis, an acetylation stepth be conducted (if the analysis for the trarigieetabolite
NC 8493 is not omitted). The acetylation does ffigich either the parent or metabolite NC 9607.

In a second step, the aqueous phase and the remairatrix are heated with a methanol/water mixtiare

liberate bound residues and to extract the watlethbko conjugates. Addition of hexane reduces frathi The

supernatant is subjected to an acidic hydrolystee $ample is boiled under reflux with hydrochloacid

(approx. 6 M HCI in final hydrolysis solution) fof5 minutes to cleave the conjugates of NC 20645 and
NC 8493. Under the acidic conditions, the commometiydNC 9607 is formed from the exocon NC 20645hy

intramolecular condensation. The residues are aeulavith diethyl ether. The dried organic phassubjected

to a silica gel column and the percolate is comeg¢ed in a Kundera-Danish evaporator before adaiplgonly

needed if the transient metabolite NC 8493 hagtddiermined) and GLC analysis.

Accuracy

The accuracy of the method was assessed on the dfatfie determined recovery rates. Recovery date

been obtained concurrently to the analysis of séfld samples.

Control samples were fortified with either ethofigate, NC 9607 or NC 8493. Because the conjugdtes o
NC 20645 and NC 8493 have not been unambiguoudntified, it was not possible to synthesise them.
Recovery data for these conjugates are therefdsenau by spiking the aqueous extracts before layitlolysis

with the non-conjugated chemicals (in case of N64X) the ring-closed form NC 9607 was spiked). The

exocons cannot be added earlier because of theraiife in solubility compared to the conjugategidénce for

14
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the efficiency of extraction of the conjugates mséd on the metabolism studies with radiolabelletive

substance. The recoveries for the available nefereompounds are summarized in Table B.5.1.2.1-1.

Except for the conjugated form of NC 8493 (whichswa minor metabolite in mature plants only), mean
recoveries for all analytes ranged between 88.2869%M2%. However, the variation of the single ealwas

rather pronounced as indicated by the high standiewdtions.

Limit of quantification

The limit of quantification (LOQ), was according tlee lowest level of fortification and differs froamalyte to

analyte and matrix. Please refer to table B.5.112.1

Conclusions

Methods RESID/73/18/1 & 2 meet the performance irequents to determine the relevant ethofumesate
residues (comprising ethofumesate, the metabol@e9B07, its ring-open form NC 20645 and the respect
conjugate) in plant materials, with an LOQ of 0r@g@/kg. Mean recoveries were all in an acceptadnhge for

the relevant analytes, however the single recosesti®wed a rather high variability with values elt0% and

above 110%. To improve the variation of the singdeoveries for all analytes, the method was dight

modified.
Reference: ANALYTICAL METHOD FOR RESIDUES OF ETHOFUMESATE AND MAJOR
METABOLITES IN SUGAR BEET (IMPROVED METHOD)
Author(s), year: Manley, J. D.; Snowdon, P. J.;1984
Report/Doc. number: A83493/M-155729-01-1
Guideline(s): Deviation not specified
GLP: no

Principle of method

Residue analytical method RESID/84/42 was develogediata collection methods for the determinatibn o
ethofumesate (parent compound), the metabolite 483 &1 free or conjugated form, metabolite NC 96a7

as well metabolite NC 20645 in free and conjugdtech in/on plant matrices of sugar beets. In ppieiit is
based on the procedure applied in method RESID87B/dnd RESID/73/18/2 but contains some modificetio

Ethofumesate related residues are extracted irogpast process and quantified using GC-FPD in thiphair
mode. In a first step, the non-conjugated residares extracted from plant material by maceratiomgis
mixture of methanol/dichloromethane. The extradiliered, washed with water, dried and conceattatSince
metabolite NC 8493 is not amenable to direct detation by GC analysis, an acetylation step hadvdo
conducted (if the analysis for the transient meligdodlC 8493 - which was mainly found in immatudams - is

not omitted). The acetylation does not affect eithe parent or metabolite NC 9607.
In a second step, the aqueous phase and the remaiaitrix are heated with water for one hour. Hexean be

added to reduce frothing, if necessary. The liquidse is filtered warm through a Buchner funnel ttvedsolids

are rinsed with methanol. The combined filtratessubjected to an acidic hydrolysis step. The $amsboiled

15
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under reflux with hydrochloric acid (approx. 6 M Hi@ the final hydrolysis solution) for 75 minutés cleave
the conjugates of NC 20645 and NC 8493. Under tidicaconditions, the common moiety NC 9607 is feth
from the exocon NC 20645 by an intramolecular cosdéon. The residues are extracted with diethytret
The dried organic phase is subjected to a silitaglamn and the percolate is concentrated in ad€ua-Danish
evaporator before acetylation (only needed if tfamdient metabolite NC 8493 has to be determinedno
additional clean-up step using a Florisil columheTesidues are eluted with a mixture of dichlorthraee and
ethyl acetate, concentrated in a Kundera-Danispaator and re-dissolved in ethyl acetate afteitmadof the

GLC marker compound for GLC analysis.

Validation

Specificity

Chromatogram of untreated roots contains residdie®.012 mg/kg ethofumesate but not detectable fGr N
9607. This can be accepted if the LOQ is 0.05 mfgkgthofumesate.

Linearity

A curve of the form y = ax® (where n is 1.5 to 2i®)applicable over the tested range of 1 to 5 jig/m
ethofumesate, NC 9607 and NC 8493 (measured as996) 8.e. approximately 5 to 25 ng (or equivaldat,
NC 8493). No calibration curve is provided.

Accuracy
The accuracy of the method was assessed on the difaie determined recovery rates in 82 tests wcted

during April and May 1984. Control samples wersified with either ethofumesate, NC 9607 or NC 849
When testing conjugate recoveries, fortificatiorerevmade using the corresponding ‘free’ metabd\i@ 9607
or NC 8493, as the specific conjugated materigdsnat available for this purpose. These tests theressume
that the acid hydrolysis of conjugates is quarntitgatbased on radiolabelled studies, as well asantifative
transformation of metabolite NC 20645 to the commmuniety NC 9607 occurs.

The mean recoveries per sample matrix and analgte etween 70-110% and the relative standard titavia
was <20%. Any apparent residues in the respectivéral (untreated) samples were subtracted to giee

results summarized in Table B.5.1.2.1-1.

Limit of quantification

The peak obtained from a 1 pg standard of any efatimlytes gives the smallest peak which can beumes
with reasonable accuracy; such a peak represamidue of 0.03 mg/kg and corresponds therefothadimit
of detection. This level was also used as the lofegtfication level. A level of 0.05 mg/kg wasrsidered to
be an appropriate limit of quantification for abropounds determined. A LOQ is questionable sincstimd

sample is investigated at single fortification lisve

Precision (repeatability)

The precision and repeatability of the method carabsessed on the basis of the determined rekitinelard

deviations (RSD) for the mean values of the recpvates for each analyte.
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In total 6 to 11 recoveries were conducted penaaat 3 to 6 fortification levels using method RB&4/42 for
the sugar beet matrices immature plant, maturersbgat root and mature sugar beet leaves (tops). Th

determined overall RSD values for all sugar bektted matrices ranged between 5.1% and 17.1% péytan

Conclusion

Method RESID/84/42 meets the performance requirésntm determine the relevant ethofumesate residues
(comprising ethofumesate, the metabolite NC 96@&7timg-open form NC 20645 and the respective ayati)

in plant materials. Mean recoveries over all farditions (0.07 to 0.33 (or 1.0) mg/kg) were allaim acceptable
range for the relevant analytes in all matricebe Thean RSD values in sugar beet related matriees melow
20% for all analytes. According to guidance docut®&3i29/99 a minimum of 3 samples have to be andlyse
This is not the case for any fortification. Therefdhe recoveries achieved in this study based amsafficient

method validation.

Subsequent to the first Annex | inclusion, addiibdata has been generated to validate the alraasiyitted
method 00955 (see Wrede, A.;1997; M-165538-01duliteonal plant matrices. For this purpose, a miodtfon
of the method was prepared (method 00955/M002 Kserad, S.; 2012; M-438402-01). In a separateystud
(Schulte, G.; 2013; M-459805-01) data has beenrgésto prove that metabolite NC 20645 is condetbethe

common moiety NC 9607 and can be analysed as such.

In addition, some of the residue analytical methapgiglied in the supervised residue studies (WhkeBaJ.; et
al.; 1973; M-155727-01 ; Whiteoak, R. J.; et a@7@&; M-155728-01 and Manley, J. D.; Snowdon, P1984;
M-155729-01 ) - used to support the intended usesugar beet, fodder beet and beetroot — have et
submitted since they were preliminary methods beimgerseded by a final method (see Manley, J. tDal.p
1986; M-155352-01) which was submitted to supploet Annex | inclusion of ethofumesate. The prireipf
the method did not change significantly, howeves thethods are briefly described here to confirnirthe

validity.

In addition to the analytical methods used in thpesvised residue studies, an analytical methodevakiated

to monitor the storage stability of metabolite N@525 in different plant matrices.

Reference: STORAGE STABILITY OF OPEN-RING-2-KETO ETHOFUMESATE (AE
C520645) IN PLANT MATRICES FOR 24 MONTHS - PHASE REPORT AFTER 6
MONTHS

Author(s), year: Schulte, G.; 2013

Report/Doc. number: M-459806-01

Guideline(s):

GLP: yes
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Analytical method used:

Reference: Analytical method 01343 for the determination of reidues of open-ring-2-keto-
ethofumesate (AE C520645) in/on plant matrices by PLC-MS/MS - Method for
storage stability

Author(s), year: Schulte, G.;2013
Report/Doc. number: MR-12/056/M-448288-01
Guideline(s): European Commission Guidance DocunfientGenerating and Reporting Methods of

Analysis in Support of Pre-Registration data Rezmients for Annex Il (part A, Section
4) and Annex Il (part A, section 5) of directivé/@14, SANCO/3029/99
Guidance document on residue analytical methoddN@a/825/00 rev. 7, European
Commission, Directorate General Health and Consunetection, 2004-03-17
US EPA Residue Chemistry Test Guideline OPPTS &304 Residue Analytical
Method;not specified

GLP: yes

Principle of method

Analytical method 01343 was developed for the dwiesition of ethofumesate-carboxylic acid (NC 20645)
infon plant materials. NC 20645 was extracted feugar beet leaf (high water content), sugar bt (high
starch content), rape seed (high oil content), peah(high protein content), and orange fruit (hégiid content)
with acetonitrile/water (4/1, v/v) using a shakeéifter filtration of the extract, the sodium salt thfe stable
isotopically labelled metabolite NC 20645 was addsdnternal standard. The internal standard isdiyzed
during analysis to the corresponding phenyl-13C620645. The solution was made up to volume, fitteaiad
subjected to reversed phase HPLC-MS/MS in negdtimwemode without further clean-up. Residues were

quantified using an internal stable labelled stathda

Validation

Specificity

Apparent residues in control samples were below 20%he LOQ. The recoveries were not corrected for
interferences. Two MRM transitions were monitored IRC 20645 in each plant matrix tested: m/z 272.8
148.8 for quantitation and m/z 272-8 134.9 for confirmation. Therefore, the HPLC-MS/Mf&thod is highly

specific and an additional confirmatory methodas mecessary.

Linearity

The internal standard procedure, using stable fodtly labelled internal standard was used foibcation.
During each set of analyses, a calibration curve gstablished for the analyte with at least fivacemtration
levels in each matrix in the range between 0.460L.rnagd 18.5 mg/L. The correlation coefficients bét1/x

weighted linear regressions were always above 0.99.

Accuracy
The method was validated by conducting recoveryegrents with five plant materials, representing th

different commodity categories.

Recovery rates were determined for five replicassample material spiked with the sodium sathefabolite
NC 20645 at 0.01 mg NC 20645/kg (=LOQ), and 0.1 My20645/kg. The mean recovery value per spiking
level ranged from 93% to 102% (n=5) for rape sdemn 87% to 99% (n=5) for sugar beet leaf, from 8@%
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99% (n=5) for sugar beet root, from 88% to 94% (nfcs bean pod, and from 90% to 93% for oranget frui
(considering the mass transition for quantification

For confirmation of the individual residues a 2ndRM transition was used. Results of the confirmation
procedure showed that the mean recovery rates alssebetween 70 to 110% and the RSD were below &0%

fortification levels of 0.01 and 0.1 mg/kg for tdsted materials.

LOQ
The lowest fortification level, corresponding t@ thmit of quantification (LOQ), was 0.01 mg analfkg for all

tested matrices.

Repeatability
Full sets of validation recovery determinationsrépetitions at 2 fortification levels) were run ngimethod

01343 for five different plant matrices, demonstratsatisfactory repeatability of the method (RSi2¢ween
1.6-6.3% for all matrices, n=5 per fortificationvé® and matrix). Thus, the RSD values for eachrimnatere
well below 20%, thus the precision/repeatabilitytied method can be considered to be acceptable.réRults

are summarised in Table B.5.1.2.1-1.

Stability of analytes
The stability of NC 20645 (spiked as the sodiunt s&INC 20645) in plant extracts was investigataedhe

conduct of the present method validation for altnmas. The analytical solutions were stored iefaigerator
(4 £ 3°C) and were reanalysed after a storage gpe@f® tol5 days. The results obtained for stghih all
matrices are given in the table below. These dataonstrate that the residues in the analyticaitisols are

stable for at least 9 and up to 15 days undergexfaited conditions.

Stability of NC 20645 in plant extracts

Days after | Fortification Recovery rate RSD Devi-
Sample first level [%] ation
material measure- | [mg/kg]

ment individual values min | max | mean| [%] [%0]
Rape, 0 0.1 95 100 107 102 104 95 107 102 4.4
seed 15 0.1 87 93 94 95 83 83 95 90 5.7 t
Sugar beet, | 0 0.1 99 101 97 103 97 97 103 99 2.6 8.9
leaf 14 0.1 94 88 91 88 92 88 94 91 2.9
Sugar beet, | 0 0.1 95 99 100 102 97 95 102 99 2.7 0.7
body 13 0.1 89 89 89 85 93 85 93 89 3.2
Bean, 0 0.1 91 91 93 98 99 91 99 94 4.1
pod 9 0.1 96 96 96 96 103 96 103 97 3.2 32
Orange, 0 0.1 93 94 95 93 91 91 95 93 1.6
fruit 9 0.1 94 100 98 97 93 93 100 96 3.0 34

Fortification as: NC 20645* Determination as: NG286 Calculated as: NC 20645
* NC 20645 (ethofumesate-carboxylic acid) is ava#aas the corresponding sodium salt (BCS-CU88901)
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Quantifier Mass Transition (272.8 - 148.8)

In general, the stability of the residues during Whole analytical procedure is proven by perfogrinncurrent
recovery experiments with each sample set.

The stability of NC 20645 (sodium salt = BCS-CU88Pn stock and standard solutions was tested én th
conduct of the respective storage stability stigbhglte, G.; 2013; M-459806-01).

Conclusion

Residue method 01343 was validated for the met&bblC 20645 by conducting recovery experiments with
plant matrices representing the five different ccojmmodities. The data presented in this chapéapplicable

to the crops covered in this dossier (sugar bed&B)esults are in accordance with the generguieements for

residue analytical methods. Therefore, the analtieethod 01343 has been successfully validated.
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Reference: Ethofumesate and lenacil suspension concentrate 360120 g/l AE B049913 02 SC 37
A101 and AE B049913 02 WP42 A101 Ethofumesate alehacil SC compared with
a WP formulation in sugar beet; determination of residues in sugar beet roots and
and tops following one pre-emergence applicationtaly, 1995;

Author(s), year: Helgers, A.;1997, Amended: 1997232
Report/Doc. number: M-165366-02-1

Guideline(s):

GLP: yes

Analytical method used:

Reference: Ethofumesate and metabolite analytical grades AE B®913 and AE C509607 (NC
8438 and NC 9607) Analytical method for the determiation of active substance and
major metabolite in sugar beet (roots and tops) bysC/MSD

Author(s), year: Godfrey, T. L.; 1996
Report/Doc. number: A89687/M-165212-01-1
Guideline(s): Deviation not specified
GLP: yes

Principle of method

After extraction of ethofumesate and NC 9607 by bgemisation with acetone, water is added to fatdithe
removal of the acetone, leaving an aqueous exthaldition of base allows the partition of ethofuratesinto
hexane prior to clean-up through a silica Sep-paitridge and determination by gas chromatographassm
selective detection (GC/MSD). The metabolite NCB68maining in the aqueous extract and the sol@s the
acetone extraction are then hydrolysed with acilibrate the metabolite from conjugation. Aftertjigon into
diethyl ether the extracts are cleaned-up by elutiobough a florisil gravity column before deteriaiion by
GC/MSD.

Validation
Specificity
GC-MS in TIC (total ion chromatogram) mode was uedethofumesate and the metabolite NC 9607

Linearity
A curve of the form y = ax2 + bx + ¢ (2nd order duaic, forced through the origin) is applicableepthe

tested range of 1.0 to 10.0pg/mL ethofumesate a&d N

Accuracy
Mean recovery rates were between 70 to 110% (skele Ba5.1.2.1-1).

LOQ
0.05 mg/kg both analytes

Repeatability
The RSD were below 20% (see Table B.5.1.2.1-1).
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Conclusion

The analytical method is considered acceptableromy¢he LOQ mentioned.

Subsequent to the first Annex | inclusion, additibdata has been generated to validate the alreatoiyitted
method 00955 (see Wrede, A.;1997; M-165538-01dufiteonal plant matrices. For this purpose, a niodtfon
of the method was prepared (method 00955/M002 Kserad, S.; 2012; M-438402-01). In a separateystud
(Schulte, G.; 2013; M-459805-01) data has beenrg&to prove that metabolite NC 20645 is condettethe

common moiety NC 9607 and can be analysed as such.

In addition, some of the residue analytical methapgislied in the supervised residue studies (WhkeBaJ.; et
al.; 1973; M-155727-01 ; Whiteoak, R. J.; et a@7&; M-155728-01 and Manley, J. D.; Snowdon, P1984;
M-155729-01 ) - used to support the intended usesugar beet, fodder beet and beetroot — have @t
submitted since they were preliminary methods beimgerseded by a final method (see Manley, J. tDal.p
1986; M-155352-01) which was submitted to supploet Annex | inclusion of ethofumesate. The prireipf

the method did not change significantly, howeves thethods are briefly described here to confirnirthe

validity.

Reference: Amendment no. 1 to report no: 10-2109 - Determinatin of the residues of
ethofumesate in/on sugar beet after spray applicaih of ethofumesate SC 500 in the
field in Spain, Italy and Greece

Author(s), year: Schulte, G.; 2013 Amended: 2013997

Report/Doc. number: M-444836-02

Guideline(s):

GLP: yes

Analytical method used:
Reference: Analytical method 00955/M002 for the determination of ethofumesate and its
metabolite AE C509607 in three different plant grops (sugar beet, leaf and body
and orange)

Author(s), year: Konrad S. 2012
Report/Doc. number: M-438402-01-1
Guideline(s): REGULATION (EC) No 1107/2009 OF THEJEOPEAN PARLIAMENT AND OF

THE COUNCIL of 21 October 2009 concerning the pigcof plant protection products
on the market and repealing Council Directives T9/EEC and 91/414/EEC

European Commission Guidance Document for Genegradimd Reporting Methods of
Analysis in Support of Pre-Registration data Rezmients for Annex Il (part A, Section
4) and Annex Il (part A, section 5) of directivé/@14, SANCO/3029/99

Guidance document on residue analytical method$yi&2/825/00 rev. 8.1, European
Commission, Directorate General Health and Consu#natiection, 2010-11-16

OECD Guidance Document on Pesticide Residue analykethods; ENV/JM/ Mono
(2007); 2007-08-13

US EPA Residue Chemistry Test Guideline OPPTS &80@1 Residue Analytical
Method;not specified
GLP: yes
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Principle of method

Residue analytical method 00955/M002 was devel@sed data collection method for the determinatiothe
residues of ethofumesate (parent compound) andotimenon moiety NC 9607 (which comprises the metédmli
NC 9607 and NC 20645 and conjugates of NC 20646hiplant matrices.

Ethofumesate related residues are extracted irogast process and quantified using GC-MS. Inst Btep, the
residues are extracted under reflux from plant natesing a mixture of ethyl acetate/n-hexane.e Bganic
extract is separated from the aqueous phase amdrifening matrix and dried with anhydrous sodiunpkate.

In a second step, the aqueous phase and the ramaiaitrix are subjected to an acidic hydrolysise $ample is
boiled under reflux with hydrochloric acid (appr@M HCI in final hydrolysis solution) for one hoto release
bound residues and to cleave the conjugates of 832 Under the acidic conditions, the common mnyoiet
NC 9607 is formed from the exocon NC 20645 by amaimolecular condensation. After pH adjustment, the
common moiety is extracted using again a mixturetbyl acetate/n-hexane. The dried organic phaees lioth
extraction steps are combined and subjected t@analp procedure (silica gel cartridge followedab(18-

cartridge). The final eluate is re-dissolved iny¢tcetate for GC-MS analysis.

Extraction, hydrolysis and clean-up procedureshef ariginal method 00955 were followed exactly, boer
additional washing steps might be included durimg ¢lean-up procedure. In addition, the initial giwiof the

samples and the final sample volume for analysisbeaadapted, if applicable.

Validation
Specificity
Apparent residues in control samples were belowk@.8Q.

Accuracy
The accuracy of the method was assessed on the dfabie determined recovery rates. Samples wetiidd

with either ethofumesate or NC 9607 at concentnatiof 0.01 and 0.1 mg/kg. Mean recoveries peffifation

level for ethofumesate for all matrices were inaage of 77-102%, using the primary conditions (m/286
amu). For NC 9607, good recoveries (85-109%) wetdeaed at the fortification level of 0.01 mg/kg fall

matrices (m/z = 256 amu) and at the fortificatiewdl of 0.1 mg/kg for the sugar beet matrices (¥%8 The
recovery levels were significantly lower for orangad the mean recovery accounted for 61% onlywever,

considering the mean of the two fortification lesjefecoveries above 70% were achieved for all oegri
Moreover, no use of ethofumesate in orange is texgid or intended and therefore no data colleatiethod is
needed for this matrix.

Although this method is used only for data colleatin Europe, three ions were monitored for ethafsate
(m/z 286, 207 or 161*) and the common moiety NCR@8/z 256 and 177 or 121**) in each matrix testeae

ion was used for quantification and one of the additionally monitored ions was used for confirroati
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Linearity
The linearity of the detector response was testecethofumesate and the common moiety NC 9607 e pu
solvent and standard in matrix over the range @éf1205 ng/L to 1000 ng/mL (n = 7). A good lineatat®n
between injected amount and peak areas was obseveedhe entire range. The correlation coeffitigfthe
regression line was between 0.9878 and 0.991%dadard in solvent, weighed 1/x. Correlation coefhts for
the matrix matched standards were in the same rang®en better. Therefore it was decided to ua&im
matched standards (n = 5) for all matrices in otderompensate all possible matrix effects.

Plots of the graphs and equation parameters aitalalea

Limit of quantification

The lowest fortification level, corresponding tethimit of quantification (LOQ), was 0.01 mg/kg fall tested
matrices.

Precision (repeatability)

The precision and repeatability of the method carabsessed on the basis of the determined rekitinelard
deviations (RSD) for the mean values of the recpvates.

Full sets of validation recovery determinationsrépetitions at 2 fortification levels) were run ngimethod
00955/M002 for sugar beet leaves and sugar best, laodl as well for orange fruit, demonstrating fatitory
repeatability of the method (RSDs between 0.6-16.6956) for the relevant sugar beet matrices. TB®Rfor
both components in orange ranged between 5.9-2&d%ever only the RSD for the common moiety NC 9607

at a fortification level of 0.1 mg/kg was above tequired level of 20%.

Conclusion
The analytical method is considered acceptablercay¢he LOQ mentioned.
The data for NC 9607 in orange at 10 x LOQ areagobrding to the guideline, however, matrix oraisgeot a

representative use.
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Reference:

Author(s), year:

Amendment No. 1 to Report No: 10-2501 - Determinaih of the residues of
ethofumesate infon the field rotational crop barley carrot, lettuce and wheat after
spray application of ethofumesate SC 500 on sugawebt and soil in the field, in the
Netherlands, Italy, Spain and Germany

Schulte, G.; Diehl, P.;2013 Amethd2013-09-13

Report/Doc. number: M-463906-02
Guideline(s):
GLP: yes

Analytical method used:

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Analytical method 00955/M002 for the determination of ethofumesate and its
metabolite AE C509607 in three different plant grops (sugar beet, leaf and body
and orange)

Konrad S. 2012

M-438402-01-1

REGULATION (EC) No 1107/2009 OF THEUEOPEAN PARLIAMENT AND OF
THE COUNCIL of 21 October 2009 concerning the pigcof plant protection products
on the market and repealing Council Directives T9/EEC and 91/414/EEC

European Commission Guidance Document for Genegradimd Reporting Methods of
Analysis in Support of Pre-Registration data Rezmients for Annex Il (part A, Section
4) and Annex Il (part A, section 5) of directivé/@14, SANCO/3029/99

Guidance document on residue analytical method€$\i(82/825/00 rev. 8.1, European
Commission, Directorate General Health and Consu#natection, 2010-11-16

OECD Guidance Document on Pesticide Residue analykethods; ENV/JM/ Mono
(2007); 2007-08-13

US EPA Residue Chemistry Test Guideline OPPTS &304 Residue Analytical
Method;not specified
yes

The analytical method 00955/M002 is evaluated above
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UPL

Reference: DETERMINATION OF THE STORAGE STABILITY OF ETHOFUMES ATE AND
ITS METABOLITE NC20645 IN SUGAR BEET MATRICES DURIN G STORAGE
AT <OR =TO -18°C FOR A PERIOD OF 12 MONTHS

Author(s), year: Hamberger, R. (2013)

Report/Doc. number:

Guideline(s):

GLP: yes

Analytical method used:

Reference:

Author(s), year: De Bredelaar

Report/Doc. number: BV Study R04-16-NF-09/ GAB-IPbject Number 20031150/06-RSB
Guideline(s):

GLP: yes

Principle of method

Sugar beet specimens (whole young plants with réedses, tops and roots) were extracted with aeetd/ater
was added to the extract and the solvent evapotatéite aqueous remainder. The agueous phase wds ma
alkaline, resulting in conversion of NC9607 inte dpen form (opening of the cyclic ester, this istabolite
NC20645). In the following extraction step with hee, only Ethofumesate was extracted, whereas the
metabolite NC20645 remain in the alkaline aquecssp. The hexane extract was dried over sodiunhatdp
and the volume of the sample reduced using a reteaporator and finally brought to a defined voluwith n-
hexane.

The remaining plant material from the acetone efiva step and the alkaline aqueous phase fronméane
extraction step were combined. The sample was @dju® a neutral pH, 10 % acetone was added and the
sample cooked under reflux. The sample was filtened the filtrate subjected to an acid hydrolysépsThe
conjugated bound residues of the metabolite werevarted into their free form at this step. Finalthe
hydrolyzed sample matrix was applied onto a Liahtr@N solid phase cartridge and the analytes elufttda
methanol/acetonitrile mixture. After evaporatidme eluate was brought to a defined volume withletbgtate.

Final solutions 1 (containing Ethofumesate) ande2encombined; an additional SPE cleanup with EmbCa

was made at this step and analyzed using capdlasychromatography with mass selective detecti@MSD)
Column: Phenomenex ZB-35, 30 m x 0.25 mm i.d., u&bfilm thickness Part No. 7HG-G003-11:

MS (EI-SIM): Ethofumesate : m/z 207.0 (quantifie®86.0 (qualifier 1) 161.0 (qualifier 2); NC20645
determined as NC9607: 149.0 (quantifier) 150.0 lffieal) 256.0 (qualifier 2)

Validation

Specificity

MS detection using 3 fragmention ions for each yralAnalysis of control specimens used for recpver
experiments of sugar beet whole plant with roogslyegrowth stage), leaves with tops and roots V@tB/MS
using three characteristic fragment ions with m/z160 per analyte yielded no significant residues of
Ethofumesate and its metabolites above 30 % ofLtB® indicating that no significant interferencesreve

present.
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Linearity
The linearity of the detector response was confitnhg injecting five matrix-matched standard solnsio

covering the working range of 30upg/L to 1500 pg/lwith correlation coefficients of
r?> 0.995 (respectively* 0.997). Calibration graphs and equations are aviail

Accuracy
Mean recovery rates were between 70 to 110% (skele Ba5.1.2.1-1).

LOQ
0.1 mg/kg

Repeatability
The RSD were below 20% (see Table B.5.1.2.1-1).

Conclusion
The analytical method is considered acceptablehier OQ mentioned although no recoveries/validatiba

second fortification validated was found.

Reference: Frozen storage stability of residues of ethofumesatmetabolite NC 20645 in sugar
beet (roots and tops with leaves)

Author(s), year: Schlewitz P. (2014)

Report/Doc. number: No R B1312

Guideline(s):

GLP: yes

Analytical method used:

Reference: Validation of the Method of Analysis of the residue of Ethofumesate and its
metabolite 2-keto ethofumesate (free and conjugatedrm) in Sugar Beets

Author(s), year: Perny A. (2002)

Report/Doc. number: AOO019

Guideline(s):

GLP: yes

Principle of method

Free residues are extracted from crop samples avidichloromethane/methanol mixture. Conjugateddress
are extracted from the residual filter cake by diga with aqueous methanol followed by acidic loygsis to
yield free metabolite. Extracts are purified byuiid partitions followed by chromatography on a Eibicolumn.
Residues are determined by GC-MSD.

lons monitored: m/z 149; 177; 207; 161 lons usadduantitation (m/z): 207 (ethofumesate); 1 7kémb-

ethofumesate)
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Validation

Specificity

The specificity of the method can be assessed@bdkis of the absence of interference observadeocontrol
samples used for spiking and analyzed in duplisgitin this study. No chromatograms are availalde t
demonstrate this.

Linearity
The method was found to be linear in the concentrainge 125 ng/ml to 2500 ng/ml. (squared coiefficof

correlation > 0.99) for both analytes. No graphels, and equation are available to demonstrase thi

Accuracy
A good accuracy was observed for both analytesatid matrices, since average recoveries

were well into the range 70-110 % for two fortifiica levels. (see Table B.5.1.2.1-1).

LOQ
0.05 mg/kg both analytes

Repeatability
The repeatability of the method, estimated asivelatandard deviation obtained on the fivefoldedetnation

at each spiking level, was well below 20 % (seéeabbove). (see Table B.5.1.2.1-1).

Conclusion
The analytical method is considered acceptableramy¢he LOQ mentioned. However, amendments cofrogrn

specificity and linearity/calibration are required.

Reference: Determination of residues of Ethofumesate, Phenmealiam and Desmedipham after
one application of Ethofol 500SC or three applicatins of Betasana Trio SC in sugar
beet (outdoor) at 4 sites in Northern Europe 2009

Author(s), year: Tandy, R. (2012a)
Report/Doc. number:

Guideline(s):

GLP: yes

Analytical method used:

Reference: Validation of the Method of Analysis of the residue of Ethofumesate and its
metabolite 2-keto ethofumesate (free and conjugatedrm) in Sugar Beets

Author(s), year: Perny A. (2002)

Report/Doc. number: A0019

Guideline(s):

GLP: yes

The analytical method A0019 is evaluated above.
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Reference: Magnitude of residue of Ethofumesate and metabolitein sugar beet raw agricultural
commodities after one foliar application of Ethofunesate 500 g/L SC — 4 trials (2
harvest trials and 2 decline curve trials) Northern Europe (The Netherlands,
Belgium) — 2012

Author(s), year: Huaulmé, J.-M. (2013a)
Report/Doc. number:

Guideline(s):

GLP: yes

Analytical method used:

Reference: ANALYTICAL PHASE Report - Magnitude of residue of Ethofumesate and
metabolites in sugar beet raw agricultural commodiies after one foliar application of
Ethofumesate 500 g/L SC — 4 trials (2 harvest trigl and 2 decline curve trials)
Northern Europe (The Netherlands, Belgium) — 2012

Author(s), year: Hamberger, R. (2012)

Report/Doc. number:

Guideline(s): Regulation (EC) 1107/2009; Guidanczuinent SANCO/3029/99 rev. 4; Guidance
document SANCO 825/00 rev.8.1

GLP: yes

Principle of method

The analytical method was fully validated in a sapavalidation study performed by CIP Chemiscimssitlit
Pforzheim GmbH under study directorship of Rene blerger (study No. 11A04042-01-VMSB) according to
SANCO guidelines 3029/99 rev. 4 and 825/00 rev.8dr. sugar beet whole plant with roots (early growt
stage), this validation was already extended in THE® Agriculture study BPL 11/380/GC (CIP Phase ID:
11804042-01- RASB) because of having higher residii@n 10 fold LOQ in treated field specimens.

The data presented in this report demonstratetbigatuised method permits the determination of residaf
Ethofumesate and its metabolites NC8493, NC9607N@A0645 in sugar beet whole plant with roots (earl
growth stage), leaves with tops and roots with sjgég, accuracy, precision and repeatability.

The metabolite NC20645 is converted to NC9607 wittiie analytical method and was finally detected as
NC9607. As it is not possible to differentiate théwo metabolites at the end, recoveries were deparately
for NC20645 in the separate validation study (sthdy 11A04042-01-VMSB) to show that the conversisn
working.

Including a hydrolysis step, also conjugated ressdwere extracted.

Three characteristic fragment ions with m/z > 10& pnalyte (m/z = 207, 286, 161 for Ethofumesate,
m/z = 149, 150, 256 for NC9607, m/z = 258, 179, iBMNC8493) were used.

Validation
Specificity
Analysis of control specimens used for recoveryegixpents of sugar beet whole plant with roots ¢egrowth
stage}, leaves with tops and roots with GC/MS udimge characteristic fragment ions with m/z > 10
analyte yielded no significant residues of Ethofaate and its metabolites above 30 %of the LOQ datitig

that no significant interferences were present.
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Linearity
The calibration graphs for Ethofumesate and itsabhattes NC8493 and NC9607 were linear within thege
from 30 pg/L to 1500 pg/L with correlation coeféiaits of f > 0.993 (respectivelyx 0.996).

Accuracy
Mean recovery rates were between 70 to 110% (skele Ba5.1.2.1-1).

LOQ
0.01 mg/kg in sugar beet roots for ethofumesateN@8493, 0.005 mg/kg for NC 9607 (NC 20645).

Repeatability
The RSD were below 20% (see Table B.5.1.2.1-1).

Conclusion

The analytical method is considered acceptablercay¢he LOQ mentioned.

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Magnitude of residue of Ethofumesate and metabolitein sugar beet raw agricultural
commodities after one foliar application of Ethofunesate 500 g/L SC — 4 trials (2
harvest trials and 2 decline curve trials) Northern Europe (The Netherlands,
Belgium) — 2011

Chevallier, E. (2012)

yes

Analytical method used:

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Analytical phase Report - Magnitude of residue of Ehofumesate and metabolites in
sugar beet raw agricultural commodities after onedliar application of Ethofumesate
500 g/L SC — 4 trials (2 harvest trials and 2 decle curve trials) Northern Europe
(The Netherlands, Belgium) — 2011

Hamberger, R. (2012)

Regulation (EC) 1107/2009; Guidanczuient SANCO/3029/99 rev. 4; Guidance
document SANCO 825/00 rev.8.1
yes

Principle of method

The analytical method was fully validated in a sapavalidation study performed by CIP Chemiscimssitlit
Pforzheim GmbH under study directorship of Rene blarger (study No. 11A04042-01-VMSB) according to
SANCO guidelines 3029/99 rev. 4 and 825/00 rev.8dr. sugar beet whole plant with roots (early growt
stage), this validation was already extended in THE® Agriculture study BPL 11/380/GC (CIP Phase ID:
11804042-01- RASB) because of having higher residii@n 10 fold LOQ in treated field specimens.

The data presented in this report demonstratetiigatuised method permits the determination of residaf
Ethofumesate and its metabolites NC8493, NC9607N@A0645 in sugar beet whole plant with roots (earl

growth stage), leaves with tops and roots with sjgég, accuracy, precision and repeatability.
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The metabolite NC20645 is converted to NC9607 wittiie analytical method and was finally detected as
NC9607. As it is not possible to differentiate thé®wo metabolites at the end, recoveries were deparately
for NC20645 in the separate validation study (sthdy 11A04042-01-VMSB) to show that the conversisn
working.

Including a hydrolysis step, also conjugated ressdwere extracted.

Three characteristic fragment ions with m/z > 10& pnalyte (m/z = 207, 286, 161 for Ethofumesate,
m/z = 149, 150, 256 for NC9607, m/z = 258, 179, iBMNC8493) were used.

Validation
Specificity
Analysis of control specimens used for recoveryegixpents of sugar beet whole plant with roots ¢egrowth
stage}, leaves with tops and roots with GC/MS udimge characteristic fragment ions with m/z > G0
analyte yielded no significant residues of Ethofsate and its metabolites above 30 %of the LOQ d#iitig

that no significant interferences were present.

Linearity
The calibration graphs for Ethofumesate and itsabattes NC8493 and NC9607 were linear within thege
from 30 pg/L to 1500 pg/L with correlation coeféiaits of f > 0.993 (respectivelyx 0.996).

Accuracy
Mean recovery rates were between 70 to 110% (Sele Ba5.1.2.1-1).

5 replicates are performed only for sugar beet wipdhnt (early growth stage) at the highest fadifion level
because of having higher residues than 10 fold liO@eated field specimens. The validation (perfednn the
separate validation study by CIP Chemisches liisitiorzheim GmbH under study directorship of René
Hamberger, study No. 11A04042-01-VMSB) is reporbdve.

LOQ

The LOQ of 0.01 mg/kg in sugar beet roots for efhwésate and NC8493, 0.005 mg/kg for NC 9607
(NC 20645) was set in study Hamberger R. (2012)0uD42-01-VMSB as reported above.

Repeatability
The RSD were below 20% (see Table B.5.1.2.1-1).

Conclusion

The analytical method is considered acceptableromy¢he LOQ mentioned.
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Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Determination of residues of ETHOFUMSATE and ETHOFUMESATE-2-KETO,
after one or three applications of ETHOFOL 500SC, othree application of
BETASANA TRIO SC in sugar beet (outdoor) at 5 sitesn Northern Europe and 5
sites in Southern Europe 2010

Tandy, R. (2013)

yes

Analytical method used:

Reference:

Author(s), year:

Validation of the Method of Analysis of the residus of Ethofumesate and ist
metabolite 2-keto ethofumesate (free and conjugatddrm) in Sugar Beets
Perny A. (2002)

Report/Doc. number: No A0019
Guideline(s):
GLP: yes

The analytical method A0019 was already evaluabeda

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Magnitude of residue of Ethofumesate and metabolitein sugar beet raw agricultural

commodities after one foliar application of Ethofunesate 500 g/L SC — 4 trials (2

harvest trials and 2 decline curve trials) SoutherrEurope (Italy, Spain)-2012
Huaulmé, J.-M. (2013b)

yes

Analytical method used:

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Analytical phase Report - Magnitude of residue of Ehofumesate and metabolites in
sugar beet raw agricultural commodities after onedliar application of Ethofumesate
500 g/L SC — 4 trials (2 harvest trials and 2 decle curve trials) Southern Europe
(Italy, Spain)-2012

Hamberger, R. (2012)

Regulation (EC) 1107/2009; Guidanczuient SANCO/3029/99 rev. 4; Guidance
document SANCO 825/00 rev.8.1
yes

Principle of method

The analytical method was fully validated in a sapavalidation study performed by CIP Chemiscimssitlit
Pforzheim GmbH under study directorship of Rene blearger (study No. 11A04042-01-VMSB) according to
SANCO guidelines 3029/99 rev. 4 and 825/00 rev.8dr. sugar beet whole plant with roots (early growt
stage), this validation was already extended in THE® Agriculture study BPL 11/380/GC (CIP Phase ID:
11804042-01- RASB) because of having higher residii@n 10 fold LOQ in treated field specimens.

The data presented in this report demonstratetiigatuised method permits the determination of residaf
Ethofumesate and its metabolites NC8493, NC9607N@A0645 in sugar beet whole plant with roots (earl

growth stage), leaves with tops and roots with sigég, accuracy, precision and repeatability.

The metabolite NC20645 is converted to NC9607 wittiie analytical method and was finally detected as

NC9607. As it is not possible to differentiate thé®wo metabolites at the end, recoveries were deparately
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for NC20645 in the separate validation study (sthidy 11A04042-01-VMSB) to show that the conversisn
working.

Including a hydrolysis step, also conjugated ressdwere extracted.

Three characteristic fragment ions with m/z > 10fr pnalyte (m/z = 207, 286, 161 for Ethofumesate,
m/z = 149, 150, 256 for NC9607, m/z = 258, 179, i8MNC8493) were used.

Validation

Specificity

Analysis of control specimens used for recoveryegixpents of sugar beet whole plant with roots ¢egrowth
stage}, leaves with tops and roots with GC/MS udimge characteristic fragment ions with m/z > @0
analyte yielded no significant residues of Ethofsate and its metabolites above 30 %of the LOQ d#iitig
that no significant interferences were present.

Linearity
The calibration graphs for Ethofumesate and itsabvattes NC8493 and NC9607 were linear within thege
from 30 pg/L to 1500 pg/L with correlation coefécits of f > 0.993 (respectivelys 0.996).

Accuracy
Mean recovery rates were between 70 to 110% (Sele Ba5.1.2.1-1).

5 replicates are performed only for sugar beet wipdhnt (early growth stage) at the highest fadiion level
because of having higher residues than 10 fold li®O@eated field specimens. The validation (perfednn the
separate validation study by CIP Chemisches liisitiorzheim GmbH under study directorship of René
Hamberger, study No. 11A04042-01-VMSB) is reporbdve.

LOQ

The LOQ of 0.01 mg/kg in sugar beet roots for athwésate and NC8493, 0.005 mg/kg for NC 9607
(NC 20645) was set in study Hamberger R. (2012)0uD42-01-VMSB as reported above.

Repeatability
The RSD were below 20% (see Table B.5.1.2.1-1).

Conclusion

The analytical method is considered acceptablercay¢he LOQ mentioned.
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Reference:

Author(s), year:

Evaluation of Ethofumesate Herbicide Residues CroRotation Study, Cereal, Root
and Leafy Vegetable Crops Following Sugar Beet - GnApplication to Two Trials
Initiated in 2012 - NEU (the United Kingdom) and SEJ (Italy)

Spence, Ch. (2014)

Report/Doc. number: 34890/697614

Guideline(s):

GLP: yes

Reference: Analytical phase Report - Evaluation of Ethofumesat Herbicide Residues Crop

Author(s), year:

Report/Doc. number:

Guideline(s):

GLP:

Rotation Study, Cereal, Root and Leafy Vegetable Gps Following Sugar Beet - One
Application to Two Trials Initiated in 2012 - NEU (the United Kingdom) and SEU

(Italy)
Hamberger, R. (2014)

Regulation (EC) 1107/2009; Guidanczuinent SANCO/3029/99 rev. 4; Guidance
document SANCO 825/00 rev.8.1
yes

Principle of method

The analytical method was fully validated in a sapavalidation study performed by CIP Chemiscimssitlit
Pforzheim GmbH under study directorship of Rene blearger (study No. 11A04042-01-VMSB) according to
SANCO guidelines 3029/99 rev. 4 and 825/00 rev.BHe data presented in this report demonstratethigat
used method permits the determination of residfiettmfumesate and its metabolites NC9607 and NG206

carrot leaves + roots, radish leaves + roots, spineereal forage, cereal grain, cereal hay, cestealv with

specificity, accuracy, precision and repeatability.
The metabolite NC20645 is converted to NC9607 wittiie analytical method and was finally detected as

NC9607. As it is not possible to differentiate théwo metabolites at the end, recoveries were deparately
for NC20645 in the separate validation study (sthidy 11A04042-01-VMSB) to show that the conversisn

working.

Including a hydrolysis step, also conjugated ressdwere extracted.

Three characteristic fragment ions with m/z > 10fr pnalyte (m/z = 207, 286, 161 for Ethofumesate,
m/z = 149, 150, 256 for NC9607, m/z = 258, 179, iIBMNC8493) were used.

Validation

Specificity

Analysis of control specimens used for recoveryeexpents with GC/MS using three characteristic finagt

ions with m/z > 100 per analyte yielded no sigmifit residues of Ethofumesate and its metaboliteseaB0

%of the LOQ indicating that no significant inteeces were present.

Linearity

The calibration graphs for Ethofumesate and itsabmite NC9607 were linear within the range fromudiL to
1000 pg/L with correlation coefficients df¥ 0.99 (respectively ¥ 0.995)

Accuracy

Mean recovery rates were between 70 to 110% (Sele Ba5.1.2.1-1).

5 replicates are performed only for sugar beet wipdhnt (early growth stage) at the highest fadition level

because of having higher residues than 10 fold li®O@eated field specimens. The validation (perfednn the
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separate validation study by CIP Chemisches Iiisitiorzheim GmbH under study directorship of René
Hamberger, study No. 11A04042-01-VMSB) is repordbdve.

LOQ

LOQ was 0.01 mg/kg for each analyte for root arafyleregetable matrices, 0.05 mg/kg for each andtyte
cereal matrices.

Repeatability
The RSD were below 20% (see Table B.5.1.2.1-1).

Conclusion

The analytical method is considered acceptableromy¢he LOQ mentioned.
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Table B.5.1.2.1-1: Recovery results and relativeatdard deviations from risk assessment method valation concerning plant matrices
M RSD
. . LOQ Fortification level ean :
References Analyte Detection method Matrix recovery [96]
[mag/kg] [mg/kg] (%]
Cole, M. G.;2000 Ethofumesate GC-FPD Sugar beet (roots) 0.05 89 8.9 4
M-187353-01 0.05 - } 1
0.08
Taskiorce overall: 90 7.5 5
Sugar beet (tops) 0.05 0.05 88 8.9 5
' 0.5 100 25 3
NC 9607 Sugar beet (roots) 0.05 91 8.0 4
0.05 0.08 _ _ !
_ - 1
0.16
overall: 89 9.0 6
0.05 5
Sugar beet (tops) 0.05 103 132
4.0 83 4.1 3
NC 20645 Sugar beet (roots) 0.05 83 - 2
- 2
0.05 0.1 77 -
1.0 o -
overall: 76 8.5 6
Whiteoak, R. J Ethofumesate RESID/73/18/1 Sugar beet (roots) 0.05 0.05 - 0.50 90.1 28.1 v
Crofts, M.; Harrig GC-FPD Sugar beet (tops) 0.02 0.02 - 0.25 90.5 17.7 B9
R.J.; 1973 NC 8493 Sugar beet (roots) 0.05 0.05—0.20 90.1 12.5 P1
M-1§5727-01 ] Sugar beet (tops) 0.05 0.05-0.10 97.2 11.6 22
\c/;Vhlftteoi/ll('- :*- JINC 9607 Sugar beet (roots) 0.05 0.05 —0.50 88.2 173 40
Rr‘; -31976 a3 Sugar beet (tops) 0.02 0.02 - 0.25 89.5 15.1 40
A NC 8493 (addition ¢ Sugar beet (roots) 0.05 0.05-10.10 61.2 175 PO
M-155728-01 .
Taskforce NC 8493) Sugar beet (tops) 0.10 0.10-0.20 68.7 25.6 23
NC 20645 ((addition o Sugar beet (roots) 0.05 0.05 - 0.50 89.8 194 36
NC 9607) Sugar beet (tops) 0.05 0.05 —2.00 93.8 20.1 44
Manley, J. D.; Ethofumesate RESID/84/42 Sugar beet, immature 0.13
Snowdon, P. GC-FPD plant ; 0.17 92 15.3 6
J.;1984 0.33
M-155729-01-1 1.00
Taskforce Sugar beet body 0.03
- 0.07 91 12.7 9
0.10
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Mean RSD
recovery [%]
[%]

LOQ Fortification level

References Analyte Detection method Matrix
[mg/kg] [mg/kg]

0.17
0.33

Sugar beet leaves 0.03
0.07
- 0.10 92 17.1
0.17
0.33

NC 8493 (free form) Sugar beet, immatyre 0.07
plant 0.10
- 0.17 92 11.4
0.33
1.00

NC 8493 (conjugated Sugar beet, immature 0.07
form) plant - 0.17 94 8.2
0.33

NC 9607 (free form) Sugar beet, immatyre 0.07
plant 0.10
0.17

033 100 5.1
1.00

0.07

Sugar beet body 0.03
- 0.07 88 7.7
0.17

Sugar beet leaves 0.03
0.07
- 0.13 83 8.8
0.17
0.33

NC 20645 (conjugated Sugar beet body 0.03
form) - 0.07 88 15.1
0.17

Sugar beet leaves 0.03
0.07
- 0.17 90 14.7

0.33
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e M RSD
. . LOQ Fortification level ean :
References Analyte Detection method Matrix recovery [%]
[mag/kg] [mg/kg] (%]
0.67
1.00
Schulte, G.; 2013NC 20645 LC-MS/MS 0.01 93 6.3 5
Rape (seed) 0.01
M-45€§86§/1 an{ determined as NC 20645m/z = 272.8 -> 148.8 0.1 102 4.4 5
MR-12/056/M-
calculated as NC 20645 0.01 5
448288-01 Sugar beet (leaf) 0.01 87 4.3
Taskforce 0.1 99 2.6 5
0.01 5
Sugar beet (roots) 0.01 01 gg gi 5
0.01 88 3.5 5
Bean (pod) 0.01 01 ) 21 5
0.01 90 4.9 5
Orange (fruit) 0.01 01 93 16 5
LC-MS/MS 0.01 90 76 5
miz = 272.8 > 134.9 | ape (seed) 0.01 0.1 95 32 5
0.01 5
Sugar beet (leaf) 0.01 97 3.6
01 94 2.1 S
0.01 5
Sugar beet (roots) 0.01 82 4.4
01 92 3.6 5
0.01 5
Bean (pod) 0.01 1 4.1
01 94 2.8 5
0.01 5
Orange (fruit) 0.01 01 22 3‘81 5
Helgers, A.; 1997 ethofumesate GC-MS (TIC) 0.05 g7 7.9 5
M-165366-02-1 sugar beet roots 0.05 3
and Godfrey, T. 02 9 08
L.; 1996 0.05 81 6.2 5
M-165212-01-1 sugar beet tops 0.05 "
Taskforce 0.2 1 14
NC 9607 0.05 79 11.9 5
sugar beet roots 0.05
0.2 105 17.5 3
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—— Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
[mg/kg] [mg/kg] 0
[%]
0.05 112 9.3 5
sugar beet tops 0.05
0.2 91 25 3
Schulte, G.; 2013 ethofumesate 00955/M002 0.01 85 3.7 5
M-444836-02 GC-MSquantification | Sugar beet leaf 0.01 .
Konrad S. 2012 (m/z = 286 amu) 01 80 7.8
M-438402-01-1 0.01 5
Taskforce Sugar beet body 0.01 102 9.6
01 80 6.9 °
0.01 5
Orange 0.01 83 5.9
01 77 18.4 °
00955/M002 Sugar beet leaf 0.01 82 5.3 5
- i i 0.01
GC-MS confirmation 01 81 84 5
(m/z = 207 amu)
Sugar beet body 0.01 91 12.5 5
0.01
01 81 7.0 5
Orange 0.01 94 6.8 5
0.01
0.1 77 17.5 5
NC 9607 00955/M002 0.01 109 0.6 5
GC-MSquantification | Sugar beet leaf 0.01
0.1 77 6.9 4*
(m/z = 256 amu)
0.01 93 16.6 5
Sugar beet body 0.01
0.1 81 4.7 4*
0.01 83 10.6 5
Orange 0.01
0.1 61 28.4 5
00955/M002 Sugar beet leaf 0.01 0.01 102 8.8 5
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. Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
[mag/kg] [mg/kg] 0
[%6]
GC-MS confirmation 0.1 73 7.6 4*
(m/z =177 amu)
Sugar beet body 0.01 93 17.4 5
0.01
0.1 82 55 4*
Orange 0.01 84 10.6 5
0.01
0.1 63 30.5 5
Hamberger, R. ethofumesate GC-MS
(2013) Sugar beet
whole plant with roots 0.1 0.1 82 13.1 8
UPL (early growth stage)
Sugar beet
leaves 0.1 0.1 86 11.5 8
with tops
Sugar beet 0.1 0.1 77 12.3 8
roots
NC20645 detected as s beet
ugar bee
NC 9607 whole plant with roots 0.1 0.1 83 14.8 8
(early growth stage)
Sugar beet
leaves 0.1 0.1 74 11.7 8
with tops
Sugar beet 0.1 0.1 88 9.9 8
roots ) ’
Schlewitz P. ethofumesate GC-MS
0.050 96.0 2.9 5
(2014) No R Sugar beet 0.050
B1312 leaves 0.500 787 15 5
Tandy, R.
(2012a) Sugar beet 0.050 0.050 95.7 3.1
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I M RSD
. . LOQ Fortification level ean :
References Analyte Detection method Matrix recovery [%]
[mg/kg] [mg/kg] 0
[%]
Perny A. (2002) roots 0.500 102.3 37 5
A0019 NC20645 extraction fo Sugar beet 0.050 90.9 2.8 5
UPL leaves 0.050
free analyte .
0.500 85.6 11 5
Sugar beet 0.050 84.7 11.0 5
roots 0.050
0.500 75.5 9.1 5
NC20645 extraction fo Sugar beet 0.050 74.9 6.1 5
conjugated analyte leaves 0.050
0.500 100.3 8.8 5
Sugar beet 0.050 75.2 2.7 5
roots 0.050
0.500 80.5 6.3 5
I(—|uau|n;é, J.-M.| ethofumesate GC-MS Sugar beet whole plant 0.01 78 13.0 5
2013a )
Hamberger, R| with roots 0.01 0.1 103 1
(2013) (early growth stage)
UPL 100 82 6.3 5
Sugar beet leaves with
0.01 0.01 87 16.8 6
tops '
Sugar beet roots 0.01 0.01 90 8.7 5
NC 9607 and NC2064% Sugar beet whole plant 0.005 94 9.0 5
detected as NC 9607 with roots 0.005 005 85 1
(early growth stage) 25 87 6.3 5
Sugar beet leaves with
0.005 0.005 86 6.2 6
tops '
Sugar beet roots 0.005 0.005 91 16.7 5
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—— Mean RSD
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
[mg/kg] [mg/kg] 0
[%]
NC8493 Sugar beet whole plant 0.01 94 21
with roots 0.01 0.1 88
(early growth stage) 5 103 36
Sugar beet leaves with
0.01 0.01 91 10.9
tops
Sugar beet roots 0.01 0.01 91 6.5
Chevallier, E.| ethofumesate GC-MS Sugar beet whole plant 0.01 88 )
(2012) )
Hamberger, R with roots 0.01 0.1 105 B
2012
EJPL ) (early growth stage) 100 104 127
Sugar beet leaves with
0.01 0.01 92 8.6
tops
Sugar beet roots 0.01 0.01 99 4.8
NC20645 detected 3 Sugar beet whole plant 0.005 83
NC 9607 ;
with roots 0.005 0.05 70
(early growth stage) 25 86 118
Sugar beet leaves with
0.005 0.005 92 4.1
tops
Sugar beet roots 0.005 0.005 86 10.9
NC8493 Sugar beet whole plant 0.01 86 .
with roots 0.01 0.1 89 i
(early growth stage) 5 92 74
Sugar beet leaves with
0.01 0.01 92 7.6

tops

42




Ethofumesate Volume 3 — B.5 (AS) January 2015
—— Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
[mag/kg] [mg/kg] 0
[%6]
Sugar beet roots 0.01 88 14.0
Huaulmé, J.-M.| ethofumesate GC-MS 0.01 78 13.0 5
(2013b) Sugar beet whole plant
Hamberger, R] with roots 0.01 0.1 103 - 1
(2013) (early growth stage) 100 82 63 5
UPL
Sugar beet leaves with 0.01 0.01 87 16.8
tops
NC 9607 and NC20645 0.005 94 9.0 5
detected as NC 9607 Sugar beet whole plant
with roots 0.005 0.05 85 - 1
(early growth stage) 55 87 63 5
Sugar beet leaves with g o5 0.005 86 6.2
tops
NC8493 0.01 94 2.1 5
Sugar beet whole plant
with roots 0.01 0.1 88 - 1
(early growth stage) 5 103 36 5
Sugar beet leaves with 0.01 0.01 91 10.9
tops
Sugar beet roots 0.01 0.01 o1 6.5
Spence, Ch| ethofumesate GC-MS 0.01 107 45 4
(2014) Carrot roots 0.01
Hamberger, R. 0.1 102 1.0 3
(2014)
UPL 0.01 110 35 4
Carrot leaves 0.01
01 105 2.4 3
Spinach mature leaves 0.01 0.01 104 6.1 7
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. Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
[mg/kg] [mg/kg] 0
[%]
0.1 104 6.2 3
0.01
105 3.0 4
Radish roots 0.01 01
: 100 15 3
0.01
106 14 4
Radish leaves 0.01
0.1 100 5.0 3
0.05
101 3.3 5
Cereal grain 0.05
0.5 94 6.8 5
0.05
102 3.8 5
Cereal forage 0.05 G
: 96 0.9 5
0.05
98 8.9 5
Cereal hay 0.05 05
: 91 1.9 3
0.05
93 1.2 5
Cereal straw 0.05 G
: 98 2.7 5
NC 9607 and NC20645 0.005 92 14.0 4
detected as NC 9607 Carrot roots 0.005
0.05 89 43 3
0.005
81 6.2 4
Carrot leaves 0.005
0.05 79 11.0 3
0.005
78 9.4 7
Spinach mature leaveg 0.005
0.05 82 2.4 3
0.005
81 5.2 4
Radish roots 0.005 008
: 81 5.6 3
Radish leaves 0.005 0.005 85 4.1 4
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I M RSD
. . LOQ Fortification level ean :
References Analyte Detection method Matrix recovery [%]
[mag/kg] [mg/kg] (o
0]

0.05 83 25 3

0.025
85 17.2 5

Cereal grain 0.025

0.25 79 155 5

0.025
93 8.5 5

Cereal forage 0.025 035
: 95 2.0 5

0.025
87 5.9 5

Cereal hay 0.025 035
: 85 1.2 3

0.025
86 7.6 5

Cereal straw 0.025 035
' 85 8.1 5

outlier: discarded for calculation of mean andRS
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Animal matrices

TASKFORCE

For ruminant and pig matrices the sum of parentgmumd ethofumesate and timetabolite NC 9607, expressed
in ethofumesate equivalents, is defined as rediddiaition for risk assessment (cf. Reg (EU) No /24®8 and

524/2011). However, monitoring of the relevant éhoesate residue is only possible if NC 9607 iduited in

the residue definition asommon moiety which comprises the determination of the metabsINC 20645 and

NC 9607. Therefore the current residue definit®nat sufficiently precise and should be changedmingly.

The more precise proposal (comprising parent ethefiate and the common moiety NC 9607 or parent
ethofumesate and the metabolites NC 20645 and NZ)96 based on the results of the cattle metaiolis
studies. In these studies, parent compound ethesfate is a significant constituent of the resiguenilk and
edible tissues (with the exception of kidney whegieent compound accounted for approx. 2% of the , TdRR)
followed by the metabolites NC 20645 and NC 960%ignmificant smaller quantities. In kidney, metatml
NC 20645 was detected as main constituent (ap@d. of the TRR).

A residue definition for poultry matrices was net yonsidered necessary since the calculated yietmden of
poultry to ethofumesate residues was below thgérigalue of 0.1 mg/kg feed dry matter . Nevertbglehe
metabolism studies in laying hen demonstrated thetabolic pathways of ethofumesate in ruminants and

poultry are very similar. Thus relevant residuealldivestock can be evaluated with the same resikefinition.

The metabolite patterns identified for cows andsherre consistent with the rat metabolism and ethekate,

NC 20645 and NC 9607 are considered as the majaraitor compounds in commodities of livestock arigi

Due to the fact that the metabolites NC 20645 a@d9l07 are interconvertible, both metabolites cwes as
analytical target in a residue analytical methdtbwever, in analogy to the plant residue methaas,former
methods for livestock matrices include an acidieatment which converts metabolite NC 20645 into the

common moiety NC 9607 before GC analysis.

Original Annex Il submission

In the scope of the original Annex Il submissiorl896, analytical methods were provided for thedsination
of parent ethofumesate and its relevant metabagldesprising metabolites NC 9607 and NC 20645)dttle
and poultry matrices. The methods included thessary acidic treatment to convert metabolite N€480into
the common moiety, however the conversion stepneagr validated — recoveries are only availablepment

ethofumesate and the common moiety NC 9607.
For all studies submitted during the frame of tingt fAnnex | inclusion please refer to the tabletoly in grey

typeface and to the corresponding section in theddoaph and in the baseline dossier (D-008920)igeavby

the Task Force Ethofumesate.
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Studies submitted and evaluated for the first inclusion of ethofumesate on Annex I:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

KCA4.1.2/2 ;1977;M-155301-01
RESIDUES IN MILK AND TISSUES FOLLOWING A 28-DAY FEEDING STUDY
WITH ETHOFUMESATE IN DAIRY COWS - PART 1
A83024
M-155301-01-1
Deviation not specified
no

KCA 4.1.2 [26;Whiteoak, R. J.;1990;M-155384-01
GAS LIQUID CHROMATOGRAPHIC DETERMINATION OF RESIDUES OF
ETHOFUMESATE AND ITS METABOLITES IN MILK AND CATTLE TISSUES
A83109

M-155384-01-1

Deviation not specified
no

KCA4.1.2/2 ;1975;M-155288-01
INVESTIGATION OF TISSUE AND EGG RESIDUES FROM HENS FOLLOWING
DIETARY INTAKE OF NC 8438 FOR 21 DAYS
A83011
M-155288-01-1
Deviation not specified
no

KCA4.1.2/2 1999;M-185949-01

Review of analytical methodology for residues in edible animal products (dairy, tissues,

fat and offal) Ethofumesate AE B049913
C003328
M-185949-01-1
Deviation not specified
no
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Dossier update

Reference:

Author(s), year:

Report/Doc. number:

Ethofumesate-derived residues in the meat and milk of dairy cows: resulting from
oral ingestion of ethofumesate

;1994

B002201/M-237976-01

Guideline(s): USEPA (=EPA): 171-4(j); Deviation not specified
GLP: no
Reference: Validation of an analytical method for the residues of NC 20645 in sugar beet roots

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:

and whole milk
Cole, M. G. 2000
C004116/M-187353-01-1
USEPA (=EPA): OPPTS 860.1500
yes

Since all residue analytical methods were only validated for parent compound ethofumesate and metabolite
NC 9607 in the course of the cattle feeding studhe (KCA 6.4.2 /2 1°°4 V-237976-0) an

additional validation study was conducted in milk as representative animal matrix to prove that the main

metabolite NC 20645 is transformed into the common moiety NC 9607 when applying the acidic conditions of

the method {ee Cole, M. G.; 2000; M-187353))1 The recovery results for all three compounds are

summarized in Table B.5.1.2.1-2.

The additional validation study was already submitted and evaluated and is therefore included in the baseline

dossier (indicated by thgrey typefack It is mentioned here only with some data to allfaw an easier

traceability.

48



Ethofumesate Volume 3 — B.5 (AS) January 2015

New data for AIR (in black typeface):

Subsequent to the first Annex I inclusion, an additional method has been developed to analyse the matrices of a
new cow feeding study conducted in the US. The method description and validation is attached to the report of
the cow feeding study (Appendix 4).

Reference: FREEZER STORAGE STABILITY OF ETHOFUMESATE IN ANIMAL MATRIX
SAMPLES - INTERIM REPORT

Author(s), year: Perez, R.; Schmitt, J. L.; Patel, D., 2013

Report/Doc. number: M-467206-01, RAADP031

Guideline(s): Residue Chemistry Test Guidelines: OPPTS 860.1380 Storage Stability Data

Good Laboratory Practice Standards; Final Rule, 40 CFR, Part 160
GLP: yes

Analytical method used:

Reference: Ethofumesate - Magnitude of the residue in dairy cow
Author(s), year: I 2010

Report/Doc. number: RAADP014/M-388797-01-1

Guideline(s): OPPTS 860.1480; DACO 7.5.1;not specified

GLP: yes

Principle of method

Residue analytical method AD-001-A10-02 was developed as a data collection method for the determination of
the relevant residues of ethofumesate (comprising parent compound and the metabolites NC 9607 — measured as
NC 20645 — and NC 20645 itself, as well as the minor metabolite NC 8493) in cattle matrices by LC-MS/MS.
This current LC-MS/MS method is a simplification of the prior GC-MS residue method (described in the first
feeding study, see KCA 6.4.2 /(N 1994; M-237976-01). The extraction techniques are essentially
identical, including the use of an acidic extraction mixture for milk samples and the direct extraction of muscle,

fat and liver with ethyl acetate or methanol, respectively.

The extract solutions were fortified with a mixture of isotopic internal standards and the solvent was evaporated.
The evaporated residue was dissolved in hexane and extracted three times with a mixture of acetonitrile/100 mM
aqueous KOH solution (3:1 v/v). The extracts were evaporated and cleaned up on a solid phase extraction
cartridge. The combined effluents from the cartridge were evaporated to near dryness and dissolved in a mixture
of 10 mM aqueous NHHCOs solution/ acetonitrile (9:1 v/v). Due to the basic conditions metabolite NC 9607
was converted into metabolite NC 20645, which was the analytical target. The resultant samples were analyzed
by high performance liquid chromatography-electrospray ionization /tandem mass spectrometry (LC-MS/MS).
For each analyte, two mass transitions were detected, one for quantification (primary conditions) and one for

confirmation purposes.

Validation
Specificity
Although this method was used for data collection, two mass transitions were monitored for each analyte:
ethofumesate (m/z 287 -> 121 and 287 -> 259); NC 8493 (257 -> 79 and 257 -> 178) and the common moiety
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NC 20645 (m/z 273 -> 194 and 273 -> 149) in eachrimdested; one mass transition was used for

quantification and one for confirmation. Thus thethod is highly specific for the analytes undeestigation.

Accuracy
The accuracy of the method was assessed on the dfabie determined recovery rates. Samples wetiidd

with ethofumesate, NC 8493, NC 9607 or NC 20645difierent concentrations. Mean recoveries per
fortification level for ethofumesate were in a rangf 75-113% using the primary conditions. For 8493,
good recoveries (75-101%) were achieved for aliffoation levels and all matrices, except for liwgere the
recoveries were slightly lower (61 — 86%) using fhienary conditions. Mean recoveries for NC 960fged
between 75-111% and for NC 20645 between 64-113%lfdortification levels and all matrices. Thewler

recoveries for NC 20645 were also detected in {8dr86%) using the primary conditions.

Linearity
The linearity of the detector response was teste@rfialytical method AD-001-A10-02. The relatiesponses

of the LC-MS/MS to ethofumesate, NC 8493, and N64%)(demonstrated by calibration curves) were linea
over the range of 10 to 1000 ng/mL (n= 7). The&ation coefficients of the linearity curves wele>®.995.

Limit of quantification

The lowest fortification level, corresponding te thmit of quantification (LOQ), was 0.01 mg/kg fall tested
matrices. The limit of detection was <30% of th@Q for all analytes in milk, muscle and fat and for
ethofumesate and NC 9607 in liver. LODs equaht®ltOQ were determined for all analytes in kidnag ér
NC 8493 and NC 20645 in liver.

Precision (repeatability)

The precision and repeatability of the method carafsessed on the basis of the determined rektwnelard

deviations (RSD) for the mean values of the recpvates.

Different sets of validation recovery determinatia3-10 repetitions at 2 fortification levels) pladditional
concurrent recoveries were run using method AD-A00-02 for milk, cream, whey, muscle, fat, liverdan
kidney demonstrating satisfactory repeatabilityhaf method (RSDs between 1.2-26.3%) for all analytdean
RSDs above 20 % were only detected at the fortiioadevel of 0.01 mg/kg in kidney (ethofumesate; B607
and NC 20645) and in liver (NC 8493). Kidney amneei were the only control samples with background
residues in the range of the LOQ and thus higlerdstrd deviations can be caused by different irterice.
For the most important food items (milk, cream, whmauscle and fat) the recoveries ranged betweehl80%6
and the RSDs between 1.7-17.8% and were therefaaa acceptable range and thus the precision/pbit

of the method can be considered to be confirmed.

Stability of analytes

During a storage period of 3 months under deepzéreeonditions, ethofumesate, NC 9607 (determired a
NC 20645) and NC 20645 were stable in muscle, J|likaney, fat and milk. In liver, metabolite NC&3}
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(which is not a constituent of the residue defam)iwas found to readily convert to NC 9607 or Ni645, both
of which are detected and measured by the andlytimghod as NC 20645. Since the common moiety
NC 20645 is included in the residue definition,biitey for NC 8493 in liver is addressed by meangri
NC 20645(which is a constituent of the residuerdidin) in the stored liver samples, if existefithese results
validate the residue values reported in the cétieing study with respect to storage stabilitgaples frozen

prior to analysis.

Reproducibility — independent laboratory

Not required for data collection methods.

Conclusion

Method AD-001-A10-02 meets all necessary perforreareqjuirements to determine ethofumesate residues
(comprising parent compound, metabolite NC 8493 methabolites NC 9607 and NC 20645, both analysed as
NC 20645) in cattle matrices, with an LOQ of 0.08/kg. The method is valid for data collection aigk

assessment.

The recovery results are summarized in Table B25.12
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Table B.5.1.2.1-2:

Recovery results and relative standard deviations from risk assessment method validation concerning animal matrices

s Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
[mg/kg] [mg/kg] %]

I ] ethofumesate GC-FPD hol ik 001 0.01 87 19.3 S)
1994; M- Whole mi ' 0.05 73 2
237976-01 NC 9607 _ 0.01 99 27.6 4
Cole, M. G.; Whole milk 0.01 0.05 77 2
2000; M- NC 20645 0.05 76 2
187353-01 Whole milk 0.05 0.5 78 14.9 3
Taskforce 10 68 2
Perez_, R.; ethofumesate AD-001-A10-02 Cream 0.01 001 113 75 3
Schmitt, J. L.; LC-MS/MS (ESI
Patel, D., 2013 positive) Whey 0.01 0.01 101 3.6 3
M-467206-01 m/z 287> 121 0.01 o1 40 10
I (quantifier) Milk 0.01 ' :

2010 0.05 90 11.1 3
Taskforce 0.01 83 392 5
Muscle 0.01
0.05 87 3.0 3
0.01 83 17.8 5
Fat 0.01
0.1 80 4.4 3
0.01 95 2.2 3
Liver 0.01
0.2 96 4.2 3
0.01 105 26.3 5
Kidney 0.01
1.5 75 4.1 3
NC8493 AD-001-A10-02 Cream 0.01 0.01 94 4.4 3
LC-MS/MS (ESI
negative) Whey 0.01 0.01 101 3.6 3
m/z 257> 79
Milk 0.01 0.01 96 4.5 10
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T M RSD
. . LOQ Fortification level ean n
References Analyte Detection method Matrix recovery [%0]
[mg/kg] [mag/kg] 0
(%]
(quantlfler) 0.05 98 8.3 3
0.01 90 8.8 5
Muscle 0.01
0.05 92 2.2 3
0.01 92 4.6 5
Fat 0.01
0.1 89 1.7 3
0.01 61 26.0 3
Liver 0.01
0.2 86 1.2 3
0.01 93 16.7 5
Kidney 0.01
1.5 75 3.4 3
NC 9607 analysed as | AD-001-A10-02 Cream 0.01 0.01 102 34 3
NC 20645 LC-MS/MS (ESI
negative) Whey 0.01 0.01 98 2.1 3
m/z 273> 194
- 0.01 96 3.2 10
(quantifier) Milk 0.01
0.05 96 8.8 3
0.01 91 3.4 5
Muscle 0.01
0.05 98 3.1 3
0.01 91 5.9 5
Fat 0.01
0.1 89 4.5 3
0.01 105 9.6 3
Liver 0.01
0.2 98 3.1 3
0.01 111 23.9 5
Kidney 0.01
1.5 75 15 3
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e Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%0]
[mg/kg] [mag/kg] 0
(%]
NC 20645 AD-001-A10-02 Cream 0.01 0.01 78 8.2 3
LC-MS/MS (ESI
negative) Whey 0.01 0.01 95 9.0 3
m/z 273> 194
. 0.01 96 9.0 10
(quantifier) Milk 0.01
0.05 113 9.7 3
0.01 84 11.3 5
Muscle 0.01
0.05 102 6.0 3
Fat 0.01 0.01 81 14.0 5
0.1 90 1.9 3
0.01 86 16.9 3
Liver 0.01
0.2 64 7.9 3
0.01 99 28.9 5
Kidney 0.01
1.5 101 4.4 3
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B.5.1.2.2.Section Toxicology

No new mammalian toxicity studies (dietary/gavaga-radiolabelled studies or inhalation studies)hvitte

active substance ethofumesate were submitted/dedlfar the purpose of renewal.

B.5.1.2.3.Section Fate and Behaviour
Following (non-radiolabelled) analytical method®disn risk assessment studies provided for AIR@&@dure

were evaluated in this chapter:

TASKFORCE
Reference: AE C508493 (ethofumesate-2-hydroxy): Aerobic degradion in four European soils
Author(s), year: Traub, M., 2011
Report/Doc. number: S11-00957, M-431094-01
Guideline(s): OECD Test Guideline 307, 2002
GLP: yes

The metabolite was a major metabolite in soil plysis. Therefore, the degradation rate was invastiy

Analytical Procedures :

The study was performed with non-labeled NC 849@pldate test systems were taken per samplingviater
The entire soil per flask was processed three tiatemmbient temperature and once under hot conditity
microwave extraction. The combined extracts weralyaed for NC 8493 residues by reversed phase high
performance liquid chromatography/mass spectron{etRt. C-MS/MS) in multiple reaction monitoring (MRM)

mode using NC 8493 standards in pure solvent flidsredéion curve.

Principle of method

The test item was extracted from the soil with 80 anetonitrile/water (4/1, v/v) under ambient cdiudis. The
suspension was shaken for at least 30 min. Thedisd soil was transferred to a 200 mL glass degéitube.
The extract was separated from the sediment byrifiegdtion at 129§ for 5 minutes. The extraction was
repeated two times.

The additional hot extraction of the samples wasedasing a microwave. The soil samples were exdasith
approx. 80 mL acetonitrile/water (4/1, v/v) for @Bnutes with a microwave at 60-70°C. After this #abient
and microwave extracts were combined for the fiaablysis. The total extract volume was detected by
weighing. About 1 — 2 mL of the supernatant wasffdd over 0.4mwm single-use RC filters and transferred into
a glass vial for HPLC-MS/ MS analysis.

LC conditions: column: Phenomenex Synergi Fusion8R, 50 x 2 mm, (No. 00B-4424-B0) + 4 mm guard
column; gradient mobile phase: A: Water + 0.1 %iaid, B: Methanol + 0.1 % acetic acid

MS/MS conditions: ESI negative; two transitionsizia57—-78.9 (quantifier), m/z 25%63.9 (qualifier)
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Soil characteristics:

Soil Designation | Soil 1D Crrigin

Laacher Hof X Monheim, Morth Rhine-
AXKa Westphalia, Germany

Hoefchen Am HH Burscheid, Morth Rhine-

Hohenseh 4a Westphalia, Germany

Blankenheim, Morth Rhine-

Dollendort |l oD Westphalia, Germany

Laacher Hof W Monheim, Morth Rhine-

Wurmmwiese Westphalia, Germany

The soils were different with respect to texturd physicochemical properties. The texture was séoaiy, slit

loam or clay loam.

Validation
Specificity
LC-MS/MS using two transitions is highly specifiz the metabolite NC 8493. Analysis of control spemis of
soil showed no significant residues of NC8493 a2 of the LOQ and that no significant interferesavere

present.

Linearity
A calibration curve was constructed by injectingnstard solutions within the range from 0.8 ng/mL to

120 ng/mL (8-point- calibration), r = 0.9992. Péutd equation of the calibration curve is available.

Accuracy
The mean recoveries at each fortification levahatLOQ level and with the 20 x LOQ level (applioatrate)

are in the range of 78.6 — 92.7 %.

LOQ
LOQ based on the lowest fortification level is ®R0hg/kg for NC8493.

Repeatability
RSD < 20%

Validation is summarized in Table B.5.1.2.3-1.

Conclusion

The analytical method is considered acceptableroay¢he LOQ mentioned.
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Reference: AE C509607: Aerobic degradation in four European sits
Author(s), year: Traub, M.; 2012

Report/Doc. number: S11-00958, M-431784-01-1

Guideline(s): OECD Test Guideline No. 307, 2002

GLP: yes

Principle of method

The test item was extracted from the soil with 80 anetonitrile/water (4/1, v/iv) under ambient cdiadis. The
suspension was shaken for at least 30 min. Thedisd soil was transferred to a 200 mL glass daggitube.
The extract was separated from the sediment byriftegdtion at 129§ for 5 minutes. The extraction was
repeated two times.

The additional hot extraction of the samples wasedasing a microwave. The soil samples were exdaaith
approx. 80 mL acetonitrile/water (4/1, v/v) for frfinutes with a microwave at 60-70°C. After this #mabient
and microwave extracts were combined for the fiamalysis. The total extract volume was detected by
weighing. About 1 — 2 mL of the supernatant wasifdd over 0.4wm single-use RC filters and transferred into
a glass vial for HPLC-MS/ MS analysis.

LC conditions: column: Phenomenex Synergi Fusion8R, 50 x 2 mm, (No. 00B-4424-B0) + 4 mm guard
column; gradient mobile phase: A: Water + 0.1 %iacid, B: Methanol + 0.1 % acetic acid

MS/MS conditions: ESI negative; two transitions/zid55.2-177.0 (quantifier), m/z 255-263.9 (qualifier)

Soil characteristics:

Soil Designation | Soil 1D Crigin
Laacher Hof AX Monheim, Morth Rhine-
A Ea Westphalia, Germany

Hoefchen Am HH Buracheid, North Rhine-
Hohenseh 4a Westphalia, Germany

Blankenheim, Morth Rhiine-
Westphalia, Germany

Monheim, Morth Rhine-
Westphalia, Germany

Dollendor Il oD

Laacher Hof

Wurmwiese ww

The soils were different with respect to texturd physicochemical properties. The texture was séoaiy, slit

loam or clay loam.

Validation
Specificity
LC-MS/MS using two transitions is highly specific the metabolite NC 20645. Analysis of control spens
of soil showed no significant residues of NC 20&&Bve 20% of the LOQ and that no significant irgexhces

were present.

Linearity
Matrix matched calibration curves were construdigdinjecting standard solutions within the rangendr 1

ng/mL to 150 ng/mL (9-point- calibration), r > 0.9%lot and equation of the calibration curve isilatde.
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Accuracy
The mean recoveries at each fortification levehatLOQ level and with the 20xLOQ level (applicati@te) are

in the range of 94.8 — 110.1%.

LOQ
LOQ based on the lowest fortification level is (G60hg/kg for NC8493.

Repeatability
RSD < 20%

Validation is summarized in Table B.5.1.2.3-1.

Conclusion
The analytical method is considered acceptablercay¢he LOQ mentioned.
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Reference: Ethofumesate-carboxylic acid (as potassium salt: AE639175):
Aerobic degradation in four European soils

Author(s), year: Traub, M.; 2012

Report/Doc. number: S11-03264; M-432551-01-1

Guideline(s): OECD Test Guideline No. 307, 2002

GLP: yes

Principle of method

The test item was extracted from the soil with 80anetonitrile/water (4/1, v/v). The

suspension was shaken for at least 30 min. Thexisd soil was transferred to a

200 mL glass centrifuge tube. The extract was sapdifrom the sediment by

centrifugation at 129%for 5 minutes. The extraction was repeated twogime

The additional extraction of the samples was dailegua microwave. The soil samples

were extracted with approx. 80 mL acetonitrile/wdtg1, v/v) for 15 minutes at

60-70°C.

After this the ambient and microwave extracts wamebined for the final analysis.

About 1 — 2 mL of the supernatant was filtered dvdbum single-use RC filters and

transferred into a glass vial for HPLC-MS/MS analys

LC conditions: column: Phenomenex Synergi Fusion8RH, 50 x 2 mm, (No. 00B-4424-B0) + 4 mm guard
column; gradient mobile phase: A: Water + 0.1 %iaaid, B: Methanol + 0.1 % acetic acid

MS/MS conditions: ESI negative; two transitionsizia73.6— 193.9 (quantifier), m/z 273-8 78.9 (qualifier)
Soil characteristics:

Soil Designation | Soil 1D Crrigin

Laacher Hof X Monheim, Morth Rhine-
AXKa Westphalia, Germany

Hoefchen Am HH Burscheid, Morth Rhine-

Hohenseh 4a Westphalia, Germany

Blankenheim, Morth Rhine-

Dollendort |l oD Westphalia, Germany

Laacher Hof W Monheim, Morth Rhine-

Wurmmwiese Westphalia, Germany

The soils were different with respect to texturd physicochemical properties. The texture was séoaiy, slit
loam or clay loam.

Validation

Specificity

LC-MS/MS using two transitions is highly specifio the metabolite AE C639175. Analysis of control
specimens of soil showed no significant residueABC639175 above 20% of the LOQ and that no sicanit

interferences were present.

Linearity
Matrix matched calibration curves were construdigdinjecting standard solutions within the rangendr 1

ng/mL to 150 ng/mL (9-point- calibration), r > 0.9%lot and equation of the calibration curve isilabde.
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Accuracy
The mean recoveries at each fortification levella LOQ level and with the 22xLOQ level (applicatirate)]

are in the range of 80.2-103.1%.

LOQ
LOQ based on the lowest fortification level is ®&1g/kg for AE C639175 (i.e. NC 20645-potassium).

Repeatability
RSD < 20%

Validation is summarized in Table B.5.1.2.3-1.

Conclusion
The analytical method is considered acceptablercay¢he LOQ mentioned.
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UPL
Reference: NC8493 (A Metabolite of Ethofumesate) — Aerobic R&tof Degradation in Three
Soils
Author(s), year: Malekani, K. (2013)
Report/Doc. number: 13845.6134
Guideline(s): OECD Guideline 307, OPPTS 835.4100
GLP: yes

Principle of method

Soil extractions were carried out using 150 mL awcitile:water (4:1, v:v) and the soil and solvenikture was
shaken for 1 minute and then centrifuged for apipnaiely 10 minutes. The procedure was repeated and
combined extracts were brought to a final volume@® mL with the extraction solvent, mixed well atfe
aliquots filtered.

Aliguots of the 4-hour sampling post-extracted $BES) samples were submitted to reflux extracfidre PES
was refluxed with acetonitrile:water (4:1, v:v) fdrhours. The cooled mixture was transferred tarifage
bottles using acetonitrile:water (4:1, viv) as asé and centrifuged for 10 minutes. The supernatad
decanted and adjusted to 175 mL with 4:1 acettitvater, filtered and analysed by LC-MS/MS.

LC conditions: column: Waters Atlantis T3 50 mm.4& 2am, 3um, gradient mobile phase: A: 0.2% Formid,a
0.01% Ammonium formate in water, B: Methanol

MS/MS conditions: ESI negative; two transitionsizia57.3-178 (quantifier), m/z 256150 (qualifier)

Soil Property Fislis Horn Sevelen

Soil type (USDA) Silt Loam Loam Sandy Loam
Detailed characteristics of the soils are repowghin the study.

Validation

Specificity

LC-MS/MS using two transitions is highly specific the metabolite NC 8493. No representative LC/MS/M
chromatogram control specimens are provided. Ohlproatograms of Sevelen soil spiked with 0.5 mg/kg
NC8493 at different times are available.

Linearity

No information on calibration (range, levels coat&ln coefficient) is reported. Only Representati@MS/MS
chromatograms of a calibration standards of NC84®@31ig/mL and 200 ng/mL in sample matrix are prodide
(transition m/z 257.-3>178).

Accuracy

No details are reported.

LOQ

LOQ is reported in the text (0.03 mg/kg) but ngdarted by recovery and repeatability details.

Repeatability

No details are reported.
Conclusion

The analytical method cannot be evaluated sinceletails on validation parameters according to guida
document SANCO 3029/99 are reported within theystud
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Table B.5.1.2.3-1:

Validation results

I Mean RSD
. . LOQ Fortification level
References Analyte Detection method Matrix recovery | [%]
[mg/kg] [mg/kg] %]

Traub, M., 201 NC 8493 LC-MS/MS _ 0.012 92.3 0.5 5
M-431094-01 Soil 1 AX 0.012 0.289 82.7 1.8 5
Taskforce ol 2 Hh 0012 0.012 85.4 16 5
' 0.289 80.8 1.8 5
. 0.012 77.2 2.6 5

Soil 3DD 0.012
0.289 76.1 2.8 5
Soil 4 Ww 0.012 85.4 1.4 5
0.012 0.289 76.3 1.2 5
Traub, M., 2012;| NC 8493 LC-MS/MS Soil 1 AX 0.016 0.016 107.1 2.8 5
M-431784-01 ' 0.268 100.0 1.8 5
Taskforce Soil 2 HH 0.016 0.016 106.9 2.2 5

' 0.265 104.8 0.6

Soil 3DD 0.019 89.9 3.0 5

0.019
0.296 815 7.0 5
Soil 4 WW 0.016 106.9 15 5

0.016
0.277 100.1 1.1 5
Traub, M., 2012;|AE C63917! LC-MS/MS Soil 1 AX 0.319 0.319 99.6 11.9 5
M-432551-01-1 |j.e. NC 2064-potassium ' 0.014 95.4 3.2 5
Taskforce Soil 2 HH 031 0.319 85.9 6.8 5

' 0.014 98 12.3

Soil 3DD 0.319 84.1 1.1 5

0.319
0.014 91 1.0 5
Soil 4 WW 0.310 0.319 84.6 2.0 5
' 0.014 93.9 1.7 5
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B.5.1.2.4.Section Ecotoxicology
Following (non-radiolabelled) analytical methods used in risk assessment studies provided for AIR 3 procedure

were evaluated in this chapter:

TASKFORCE
Reference: Bobwhite quail dietary reproduction study,
Author(s), year: I 2001
Report/Doc. number: C013708
Guideline(s): US EPA 71-4, OECD 206
GLP: yes

In this analytical study, the homogeneity, stability and content of the test substance Ethofumesate (code: AE
B049913 00 1D97 0002) in the diet were investigated.

The diet samples were derived from the Bobwhite Quail reproduction study no. 99.0060 concijjjiiipt
I o' chemical analysis throughout the study.

The quantification of the test substance in the diet was performed by HPLC separations (reverse phase, UV-
detection) of organic solvent (acetonitrile) extracts of the test substance-diet mixtures.

For this study five mixtures of each concentration were used. The content and the homogeneity of the test
substance in each diet preparation was carried out. In addition, the stability of the test substance in the diet was

verified for all concentrations at the beginning of the study (first mixture).

Principle of method

Approx. 10 g of the diet samples were stirred on a magnetic stirrer with 100 ml acetonitrile in an Erlenmeyer-
flask. After a sedimentation period of one hour the supernatants were diluted with acetonitrile : water = 70:30
(v:v).

Each sample was individually extracted and afterwards injected into the HPLC.

Column: ODS-Hypersil 250 mm x 4 mm, 5 pm; detection at 280 nm.

Validation

Analysis of the diet preparations showed that they were homogeneous and the achieved mean concentrations
analysed directly after preparation ranged between 80 and 120 % (3 samples per concentration) of the nominal
concentration and were entirely acceptable.

No information on calibration, chromatograms demonstrating the lack of interferences are available.

Conclusion

No evaluation according to guidance document 3029/99 rev.4 is possible.
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Reference: The acute toxicity of ethofumesate technical to the sheepshead minnow, (Cyprinodon
variegatus) in a static system
Author(s), year: I, (00>

Report/Doc. number: A83384
Guideline(s):
GLP: yes

Principle of method

The aqueous sample was diluted with deionized water to bring the concentrated sample within the working range
of the calibration curve. After volume adjustment, the concentration of ethofumesate was quantified by high
performance liquid chromatography (HPLC) using UV detection at 230 nm.

Column: Spherisorb ODSI 5 pm particle size 150 x 4.6 mm i.d. (Keystone Scientific); mobile phase: 3:1

methanol:deionized water (v:v)

Validation
Specificity
The blank values of all control samples were below 0.3 x LOQ.

Linearity
A calibration curve is constructed by injecting standard solutions within the range from 0.25 mg/L to 5.0 mg/L

(6-point- calibration), r = 0.999. Plot and equation of the calibration curve is available.

Accuracy
The samples are fortified at 4 mg/L and 50 mg/L. Two recoveries per concentration are determined. The mean

over all fortifications are (n=4) 92.3%. (No sample number is mandatory in guidance document 3029/99 rev.4

for accuracy).

LOQ
4 mg/L

Repeatability
RSD = 2.4% (calculated over both fortifications)

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptable covering the LOQ mentioned.
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Reference: Zebrafish (Danio rerio), Life cycle test flow through conditions
Author(s), year: B 2013

Report/Doc. number: M-464613-01-1

Guideline(s):

GLP: yes

The method for the 'Determination of ethofumesate in aqueous test medium using GC-EIMS/ MS' was
developed in experiments, which were completed prior to this GLP study. The validation of the analytical

method was performed in compliance with GLP and according to the guidelines SANCO/825/001, and is part of
this report.

The method is applicable for matrix charged water samples in concentrations above the validated LOQ of
50 ug/L; the benzofuranyl alkylsulfonate herbicide benfuresate was used as an internal standard (1S).

Principle of method

Analytical sub-samples of 1.0 or 2.0 mL volume of the water samples were taken out of the EPA vials and were
pipetted into 8mL centrifuge tubes using an Eppendorf 'research 1000' pipette. Analogous sub-samples of the
stock solutions with volumes of 50.0 or 2pD were pipetted again into 8mL centrifuge tubes using a M25 or
M250 Microman pipette; these samples were filled up to a total volume of 1.0 mL with purified water.
Afterwards 100uL of the IS ‘working solution' and 5 mL of toluene were added for extraction; the absolute
spiked IS amount was 3.0g. The centrifuge tubes were closed with screw caps and were then agitated
vigorously by hand for approx. 0.5 min and additionally for 10 min on a horizontal shaker at about 200
strokes/min. For a rapid phase separation the tubes were centrifuged at 1500 rpm for 2 minutes. Finally, 1 mL of
the toluene phases were filled into 2mL auto sampler vigl; df the toluene extracts were measured directly

with GC/EI-MS/MS.

GC-column: Varian factorFOUR™ capillary column, 30 m x 0.25 mm ID, Qd40DVF-5ms (Varian no.
CP8943)

MS/MS-conditions: TIC (Total ion current)

Validation

Specificity

The blank values of all control samples were below 0.3 x LOQ.

Linearity

Ten calibration standard solutions were prepared in the concentration range from 6.0 tpg/1200he
concentration of the internal standard in all calibration solutions waspu@00 and met the benfuresate
concentration in the prepared samplés. ©.999. Equation and plots are available.

Accuracy

Mean recoveries are between 70 and 110 %.

LOQ

0.05 mg/L

Repeatability
RSD < 20%

Validation is summarized in Table B.5.1.2.4-1

65



Ethofumesate Volume 3 — B.5 (AS) January 2015

Conclusion

The analytical method is considered acceptableromy¢he LOQ mentioned.

Reference: Acute toxicity of BCS-BB94377 (tech.) to the watelda Daphnia magna in a static
laboratory test system

Author(s), year: Riebschlager, T., 2012

Report/Doc. number: M-434284-02-1

Guideline(s):

GLP: yes

Principle of method

The samples were analysed by direct injection anoHPLC instrument or injected after appropriatetidin
with test water. Gradient HPLC detection at 230 nolumn: Phenomenex Luna 3p Phenyl-Hexyl; lengt® 10
mm; i.d 2.0 mm; mobile phase A: deionized wateljjysted to pH 3 with o-phosphoric acid) mobile phase

acetonitrile

Validation

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

The linearity of the HPLC-UV detection was deterednfor BCS-BB94377 in the concentration range from
0.017 mg/L to 10.0 mg/L (n= 6). The correlation fficent was 0.9993

Accuracy

Because of the direct measurement of fortified dasypecovery rates cannot be calculated. As a unedsr
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{i@SD) for
the individual fortification levels.

LOQ

0.05 mg/L

Repeatability

The repeatability for BCS-BB94377 was determineseldaon 10 injections of a standard solution of gL

and 10 injections of a standard solution of 0.5Lmg/

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptablercay¢he LOQ mentioned.

66



Ethofumesate Volume 3 — B.5 (AS) January 2015

Reference: Acute toxicity of BCS-AV65501 (tech.) to the watetéa Daphnia magna in a static-
renewal laboratory test system

Author(s), year: Riebschlager, T., 2012

Report/Doc. number: M-434289-02-1

Guideline(s):

GLP: yes

Principle of method

The samples were analysed by direct injection anoHPLC instrument or injected after appropriatetitin
with test water. Gradient HPLC detection at 230 noiumn: Phenomenex Luna 3u Phenyl-Hexyl; lengt@ 10
mm; i.d 2.0 mm; mobile phase A: deionized watefjysted to pH 3 with o-phosphoric acid) mobile ph8se
acetonitrile

Validation

Specificity

The blank values of all control samples were belo3vx LOQ.

Linearity

The linearity of the HPLC-UV detection was deterednfor BCS-AV65501 in the concentration range from
0.017 mg/L to 10.0 mg/L (n= 6). The correlation fficent was 0.9988

Accuracy

Because of the direct measurement of fortified dampecovery rates cannot be calculated. As a uneder
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{l@SD) for
the individual fortification levels.

LOQ

0.05 mg/L

Repeatability

The repeatability for BCS-AV65501 was determineddshon 10 injections of a standard solution of GrigBL
and 10 injections of a standard solution of 0.5Lmg/

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableroay¢he LOQ mentioned.
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Reference: Acute toxicity of ethofumesate acid to the waterfl@ Daphnia magna in a static
laboratory test system

Author(s), year: Kdnig, N., 2013

Report/Doc. number: M-444843-01-1

Guideline(s):

GLP:

Principle of method

The water samples are adjusted to pH3 with o-pharsphcid and analysed by direct injection into HfeLC
instrument or injected after appropriate dilutiothwest water (adjusted to pH3 with o-phosphoric
acid).ldentification and quantitative determinatame done by means of HPLC-UV detection at 275 nm.
Column: Aqua 5u,C18 125A , 150 mm; i.d 2.0 mm 5pmopile phase: A: deionized water (adjusted to pH3
with o-phosphoric acid) B: acetonitrile; A/B isotica50 %

Validation

Specificity

The blank values of all control samples were belo3vx LOQ.

Linearity

The linearity of the HPLC-UV detection was deteredrfor ethofumesate acetic acid in the concentratomge
from 0.0167 mg/L to 10.0 mg/L (n= 6). The corradaticoefficient was 0.9999.

Accuracy

Because of the direct measurement of fortified dasypecovery rates cannot be calculated. As a unedsr
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{l@SD) for
the individual fortification levels.

LOQ

0.05 mg/L

Repeatability

The repeatability for ethofumesate acetic acid determined based on 10 injections of a standantisol of

0.05 mg/L and 10 injections of a standard solutbf.5 mg/L.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableroay¢he LOQ mentioned.
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Reference: The acute toxicity of ethofumesate technical to thenysid shrimp, Mysidopsis bahia
in a static system

Author(s), year: Schupner, J.K. & Stachura, B.9921

Report/Doc. number: M-155657-01-1

Guideline(s):

GLP: yes

Principle of method

The aqueous sample was diluted with deionized wiatbring the concentrated sample within the wagkiange

of the calibration curve. After volume adjustmettite concentration of ethofumesate was quantifiechigi
performance liquid chromatography (HPLC) using WAtetttion at 230 nm.

Column: Spherisorb ODSI 5 um particle size 150 & mm i.d. (Keystone Scientific); mobile phase: 3:1
methanol:deionized water (v:v)

Validation

Specificity

The blank values of all control samples were belo3vx LOQ.

Linearity

A calibration curve is constructed by injectingratard solutions within the range from 0.25 mg/L4t6 mg/L
(6-point- calibration), r = 0.999. Plot and equataf the calibration curve is available.

Accuracy

The samples are fortified at 4 mg/L and 50 mg/L.oThecoveries per concentration are determined.riiéan
over both fortifications are (n=4) 100.5 %. (No gennumber is mandatory in guidance document 3@9/9
rev.4 for accuracy).

LOQ

4 mg/L

Repeatability

RSD = 2.4% (calculated over both fortifications)

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableroay¢he LOQ mentioned.
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Reference: Pseudokirchneriella subcapitata growth inhibition test with ethofumesate (techn.)
Author(s), year: Bruns, E., 2010

Report/Doc. number: M-302092-03-1

Guideline(s):

GLP: yes

Analytical Method 00876, Method for the determinatof ethofumesate in test water from aquatic ibxiests
by HPLC-UV, Dr. B. Brumhard, Report of Bayer Croece AG, MR-079/04 dated June 17, 2004.

Principle of method

Due to the high nominal concentration, these sasnipdel to be diluted with test water ETX to reaah tésted
linearity range of the method. These diluted samplere directly injected into the HPLC-UV instrumhenhe
dilutions for these samples are given in the follmuable. The injection volume was 1(0. Each sample was
injected in duplicate. Detection at 200 nm. Colufhenomenex Aqua C18 5y; 150 x 2 mm. Mobile phase:
Milli-Q-Water (adjusted to ph 4 with o-phosphoniidi B: acetonitrile; A/B 50/50 isocratic

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

The linearity of the UV-detector was checked fdroftmesate in the range from 1.18§L to 566.5ug/L (n =
6) with an injection volume of 500L. The correlation coefficient was 1.000. Plot agghation of the calibration
curve is available.

Accuracy

Because of the direct measurement of fortified dasypecovery rates cannot be calculated. As a unedsr
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{l@SD) for
the individual fortification levels.

LOQ

1.133 pg/L.

Repeatability

The repeatability for ethofumesate was determireeged on 10 injections of a standard solution 083.1g/L

and 9 injections of a standard solution of 11.38 pg

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableroay¢he LOQ mentioned.

70



Ethofumesate Volume 3 — B.5 (AS) January 2015

Reference: Pseudokirchneriella subcapitata growth inhibition test with ethofumesate-NC8493
(AE C508493)

Author(s), year: Bruns, E., 2012

Report/Doc. number: M-436372-01-1

Guideline(s):

GLP: yes

Principle of method

The samples were analysed by direct injection anoHPLC instrument or injected after appropriatetidin
with test water. Gradient HPLC detection at 230 solumn: Phenomenex Luna 3u Phenyl-Hexyl; length 10
mm; i.d 2.0 mm; mobile phase A: deionized watejjysteéd to pH 3 with o-phosphoric acid) mobile phase

acetonitrile

Validation

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

The linearity of the HPLC-UV detection was deterednfor BCS-BB94377 in the concentration range from
0.017 mg/L to 10.0 mg/L (n= 6). The correlation fficent was 0.9993. Plot and equation of the aalilon
curve is available.

Accuracy

Because of the direct measurement of fortified dampecovery rates cannot be calculated. As a uneder
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{i@SD) for
the individual fortification levels.

LOQ

0.05 mg/L

Repeatability

The repeatability for BCS-BB94377 was determineseldaon 10 injections of a standard solution of OrgpL

and 10 injections of a standard solution of 0.5Lmg/

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableraay¢he LOQ mentioned.
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Reference: Pseudokirchneriella subcapitata growth inhibition test with BCS-AV65501 - limit test
Author(s), year: Bruns, E., 2012

Report/Doc. number: M-437568-02-1

Guideline(s):

GLP: yes

Principle of method

The samples were analysed by direct injection anoHPLC instrument or injected after appropriatetidin
with test water. Gradient HPLC detection at 230 noiumn: Phenomenex Luna 3u Phenyl-Hexyl; lengt® 10
mm; i.d 2.0 mm; mobile phase A: deionized watejjysteéd to pH 3 with o-phosphoric acid) mobile ph&se

acetonitrile

Validation

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

The linearity of the HPLC-UV detection was deterednfor BCS-AV65501 in the concentration range from
0.017 mg/L to 10.0 mg/L (n= 6). The correlation fficeent was 0.9988. Plot and equation of the aalilon
curve is available.

Accuracy

Because of the direct measurement of fortified dasypecovery rates cannot be calculated. As a unedsr
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{l@SD) for
the individual fortification levels.

LOQ

0.05 mg/L

Repeatability

The repeatability for BCS-AV65501 was determineddahon 10 injections of a standard solution of OriaL

and 10 injections of a standard solution of 0.5Lmg/

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptablercay¢he LOQ mentioned.
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Reference: Pseudokirchneriella subcapitata growth inhibition test with BCS-CW35117
Author(s), year: Sobczyk, H., 2013

Report/Doc. number: M-459906-01-|

Guideline(s):

GLP: yes

Principle of method

The water samples are adjusted to pH3 with o-phméplacid and analysed by direct injection into HieLC
instrument or injected after appropriate dilutionthwtest water (adjusted to pH3 with o-phosphoric
acid).ldentification and quantitative determinatiare done by means of HPLC-UV detection at 275 nm.
Column: Aqua 5u,C18 125A , 150 mm; i.d 2.0 mm 5pnabile phase: A: deionized water (adjusted to pH3
with o-phosphoric acid) B: acetonitrile; A/B isotica50 %

Validation

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

The linearity was determined for ethofumesate acatid in the concentration range from 0.0167 nig/i10.0
mg/L (n= 6). The correlation coefficient was 0.99P%t and equation of the calibration curve isilagée.
Accuracy

Because of the direct measurement of fortified dasypecovery rates cannot be calculated. As a unedsr
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{l@SD) for
the individual fortification levels.

LOQ

0.05 mg/L

Repeatability

The repeatability for ethofumesate acetic acid determined based on 10 injections of a standanatisol of

0.05 mg/L and 10 injections of a standard solutib@.5 mg/L.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableraay¢he LOQ mentioned.
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Reference: Toxicity of ethofumesate technical to the blue greealgae Anabaena flos-aquae
Author(s), year: Banman, C.S., Daly, R.A. & LamyG.2009

Report/Doc. number: M-349150-01-1

Guideline(s):

GLP: yes

Principle of method

Test solutions from the study were analyzed by LEMMS (APCI pos.) to determine the concentrations of
ethofumesate. Ethofumesate-ethoxy-d5 is takentasa standard.

Column:Phenomenex LunaBC8(2), 50 x 2.00 mm; mobile phase: A = 1.5% acatid in HPLC-grade water

C =100 % acetonitrile; MS-transitions: Ethofumes&87/121, Ethofumesate-ethoxy-d5: 292/122.

Validation

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

A 5-point standard calibration curve was prepatéaearity for instrument response versus relategponse of
Ethofumesate / Ethofumesate-ethoxy-d5 internal dsteth between 0.004- and 1.09-mg/L standard
concentrations. The correlation coefficiedtiR> 0.99. Plot and equation of the calibratiorveuis available.
Accuracy

The method was validated by spiking dilution watgth Ethofumesate technical at 0.008-, 0.08-, 4.52d
20.6-mg/L concentrations.

LOQ

0.008 mg/L

Repeatability
Repeatability is calculated for spiked samples.@®8-, 0.08-mg/L.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableromy¢he LOQ mentioned.
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Reference: Toxicity of ethofumesate technical to the ssaltwataliatom Skeletonema costatum
Author(s), year: Banman, C.S., Daly, R.A. & LamyG.2009

Report/Doc. number: M-347965-01-1

Guideline(s):

GLP: yes

Principle of method

Test solutions from the study were analyzed by LEMMS (APCI pos.) to determine the concentrations of
ethofumesate. Ethofumesate-ethoxy-d5 is takentasa standard.

Column: Phenomenex Lunau3C8(2), 50 x 2.00 mm; mobile phase: A = 1.5% acatid in HPLC-grade water

C =100 % acetonitrile; MS-transitions: Ethofumes&87/121, Ethofumesate-ethoxy-d5: 292/122.

Validation

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

A 5-point standard calibration curve was prepatéaearity for instrument response versus relatesponse of
Ethofumesate / Ethofumesate-ethoxy-d5 internal dsteth between 0.004- and 1.09-mg/L standard
concentrations. The correlation coefficiedtiR> 0.99. Plot and equation of the calibratiorveuis available.
Accuracy

The method was validated by spiking dilution watéh Ethofumesate technical at 0.12-, 1.24-, 4.88¢ 20.6-
mg/L concentrations.

LOQ

0.12 mg/L

Repeatability
Repeatability is calculated for spiked samples. 82Q 1.24-mg/L.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableromy¢he LOQ mentioned.
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Reference: Toxicity of ethofumesate techncial to the aquatic @crophyte, Myriophyllum
spicatum

Author(s), year: Banman, C.S., 2013

Report/Doc. number: M-41145-02-1

Guideline(s):

GLP: yes

Principle of method

Test solutions from the study were analyzed by LEMMS (APCI pos.) to determine the concentrations of
ethofumesate. Ethofumesate-ethoxy-d5 is takentasad standard.

Column: Phenomenex Luna3C8(2), 50 x 2.00 mm; Mobile Phase: A = 1:9 MetHad® mM Ammonium
bicarbonate in HPLC-grade water, B = 9:1 Methad®:mM Ammonium bicarbonate in HPLC-grade water;
MS-transitions: Ethofumesate: 287/259.6, Ethofurteesthoxy-d5: 292/260.6.

Validation

Specificity

The blank values of all control samples were bela3vx LOQ.

Linearity

A 5-point standard calibration curve was prepatéaearity for instrument response versus relategponse of
Ethofumesate / Ethofumesate-ethoxy-d5 internal dsteth between 0.001- and 0.54-mg/L standard
concentrations. The correlation coefficiedtiR> 0.99. Plot and equation of the calibratiorveuis available.
Accuracy

The method was validated by spiking dilution watéth Ethofumesate technical at 0.005, 0.05, 0.5@, 201
mg/L concentrations.

LOQ

0.005 mg/L

Repeatability
Repeatability is calculated for spiked samples.@®®-, 0.05-mg/L.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableroamy¢he LOQ mentioned.
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Reference: Effect of ethofumesate technical on new shell grwbt in the eatern oyster
(Crassostrea virginica) under flow-through test coditions

Author(s), year: Yurk, J.J. & Ache B.W., 1992

Report/Doc. number: M-155654-01-1

Guideline(s):

GLP: yes

Principle of method

An aliquot of seawater containing Ethofumesatarnsatly injected into the High Performance Liquid
Chromatograph (HPLC) equipped with an ultraviolgV] detector and a computer controlled data actioirsi
system. Ethofumesate is quantitated by comparingpoter integrated response (as peak area) of thpleao
the response of a set of HPLC calibration standast®y a regression equation generated from theetdration
and response of the calibration standards.

Column: Vydac Ultrasphere ODS 150 x 4.6 mm, 5 p @Rlobile Phase:50:50 Methanol/HPLC grade water
(volume:volume). No wavelength for detection idestia

Validation

Specificity

The blank value of all control samples was belo3wOLOQ.

Linearity

The preparation of 8 concentrations in the ranganfi0.206 to 41.0 mg/L is reported. Further is state
Calibrations are considered acceptable if the correlation coefficient of the curve is greater than or equal to
0.995. However, no graph / equation / correlation coeffitiis available.

Accuracy

Two fortification levels are investigated. For 1€0e504 mg/L the mean recovery is 98% and for |8&img/L
the mean recovery is 103%

LOQ

0.504 mg/L (i.e. lowest sufficiently validated fifidation)

Repeatability

For level 0.504 mg/L the RSD is 1.6% and for le3@Img/L the RSD is 1.7%.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

No wavelength for detection is stated. No graptuagion / correlation coefficient is available. Tinatifier is of
the opinion that according to the requirementdacg@in 1992 the study is adequately validatedsasfiicient
for the purpose of the study. This cannot be evetlaince guidance document 3029/99 rev.4 is phaadisn

11/07/00 and former releases are not found.
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Reference: Ethofumesate (tech.) - Assessment of chronic effaecto the honeybee, Apis mellifera
L., in a 10 days continuous laboratory feeding limitest

Author(s), year: Kling, A., 2013

Report/Doc. number: M 469458-01-1

Guideline(s):

GLP: yes

Reference: Determination of Ethofumesate in Feeding Solutions

Author(s), year: R. Schoening and R. Masoudi, 2013

Report/Doc. number: MR-13/127

Guideline(s):

GLP: yes

Attached as an integral part of the study above

Principle of method

The analytical method 01116 was developed for #terchination of phenmedipham, phenmedipham-MHPC,
desmedipham, desmedipham-EHPC, ethofumesate, ABBD3(and lenacil in/on plant materials. The teshid
were extracted from 10 g sample material two timiéls 25 mL ethyl acetate/methanol (80/20, v/v) gsin
microwave oven. After filtration, the extract, wasde up to volume. An aliquot of the raw extracswa
concentrated to dryness using a TurboVap at a teahpe of 50°C and re-dissolved in 5 mL acetowmitvilater
(80/20 vlv, containing 1 mL/L formic acid), ultrascated.The solution was filtered witla minisart RC 15
Filter and analysed by HPLC-MS/MS for phenmedipham, phelipham-MHPC. desmedipham,
desmedipham-EHPC, ethofumesate and lenacil.

Due to the fact that the concentration in the fegdiolutions of study S13-00144 were at a very haghl the
samples were only diluted and determined using HRSIMS for quantitation.

HPLC column, (PhenomenexLunaC18(2)-HST 50 x 2m&p with pre-column); Mobile phase A (BIN
Pump): Water/Methanol (9/1, v/v) + 10mMol/L Ammomiu~ormate + 120uUL Formic Acid

Mobile phase B {BIN Pump): Water/M ethanol (1/9yV# 10mMol/L Ammoinum Formate + 120uL/L Formic
Acid

Mobile phase C {ISO Pump): Water/Acetonitrile (4¥lv)+ 0.1 mL/L Formic Acid.

MS/MS: ESI pos., two transitions: m/z: 36421, m/z 304-161

Validation

Specificity

The blank value of all control samples was belo3wOLOQ.

Linearity

The linearity were determined for ethofumesateh{litnsitions) in the concentration ranges fron68.Qg/L to
10.0 pg/L (n= 5). The correlation coefficients wer@.999. Plots and equation of the calibration earare
available.

Accuracy

Mean recovery rates were between 70 to 110%

LOQ

0.01 mg/kg
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Repeatability
The RSD were below 20%

Validation is summarized in Table B.5.1.2.4-1

Conclusion
The analytical method is considered acceptablercay¢he LOQ mentioned.
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UPL
Reference: Acute toxicity of NC 20645 to Daphnia magna in a 48our static test
Author(s), year: Juckeland, D., 2013
Report/Doc. number:
Guideline(s):
GLP: yes

Principle of method

NC 20645 was analysed by HPLC-MS. MS for quantifara

Column: Phenomenex Kintex C18, 100 x 2.1 mm; igicraobile phase 65% A Water with 1 mL/L formic
acid, 35% B Methanol with 1 mL/L formic acid andrBnol/L ammonium formate. Detection 200-300 nm
MS-SIM ESI pos. m/z 292 [MNH,]*

Validation

Specificity

The blank value of all control samples was belo3wOLOQ.

Linearity

The linearity were determined for NC 20645 in tbaaentration range from 3.8 mg/L to 11.4 mg/L (N=The
correlation coefficients were >0.999. Plot and éigueof the calibration curve is available.

Accuracy

Mean recovery rates were between 70 to 110%.

LOQ

38.07 mg/L

Repeatability
The RSD were below 20%.

Validation is summarized in Table B.5.1.2.4-1

Conclusion
The analytical method is considered acceptableroay¢he LOQ mentioned.
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Reference: Acute toxicity of NC 8493 to Daphnia magna in a 48our static test
Author(s), year: Juckeland, D., 2013

Report/Doc. number:

Guideline(s):

GLP: yes

Principle of method
NC 8493 was analysed by HPLC-UV-DAD.
Column: Phenomenex Syngeri MAX-RP 4u 80A. 150 xrrf; isocratic mobile phase 65% A Water with 1

mL/L phosphoric acid, 35% B acetonitrile. DetectR(0-300 nm, 226 and 280 were chosen for evaluation

Validation

Specificity

The blank value of all control samples was belo3wOLOQ.

Linearity

The linearity were determined for NC 8493 in thaaentration range from 40 mg/L to 120 mg/L (n=TBhe
correlation coefficient is >0.999. Plot and equatid the calibration curve is available.

Accuracy
Mean recovery rates were between 70 to 110%.

LOQ
49.9 mg/L

Repeatability
The RSD were below 20%.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptablercay¢he LOQ mentioned.
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Reference: Assessment of side effects of ethofumesate techhica the larvae of the midge,
Chironomus riparius with the laboratory test method

Author(s), year: Stabler, D., 2003

Report/Doc. number:

Guideline(s):

GLP: yes

Principle of method
After extraction with acetonitrile/water the sanpleere injected directly into the HPLC system. D&t at
226 nm, column: Nucleosil 120 C18 3um, mobile phasser + phosphoric acid (3 mL 85% age phosphoric

acid ad 1 L)/acetonitrile

Validation

Specificity

The blank value of all control samples was belo3wOLOQ.

Linearity

Low range calibration (1-10 ng/injection) (n>5) dmdh range (10-100 ng/injection) (n>5) R>0.99 oth.
Accuracy

Mean recovery rates were between 70 to 110%.

LOQ

1 mg/L for water and pore water

30 mg/L for sediment

Repeatability
The RSD were below 20%.

Validation is summarized in Table B.5.1.2.4-1.

Conclusion

The analytical method is considered acceptableraay¢he LOQ mentioned.
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Reference: Effects of NC 20645 on Desmodesmus subspicatus im @gal growth inhibition test
under static conditions

Author(s), year: Juckeland, D., 2013

Report/Doc. number:

Guideline(s):

GLP: yes

Principle of method

NC 20645 was analysed by HPLC-MS. MS for quantifooa

Column: Phenomenex Kintex C18, 100 x 2.1 mm; igizraobile phase 65% A Water with 1 mL/L formic
acid, 35% B Methanol with 1 mL/L formic acid andrBnol/L ammonium formate. Detection 200-300 hm
MS-SIM ESI pos. m/z 292 [MNH,]*

Validation

Specificity

The blank value of all control samples was belo3wOLOQ.

Linearity

The linearity were determined for NC 20645 in tl@aentration range from 0.282 mg/L to 22.98 mg/t @).
The correlation coefficients were >0.999. Plot agdation of the calibration curve is available.

Accuracy

Mean recovery rates were between 70 to 110%.

LOQ

0.34 mg/L

Repeatability
The RSD were below 20%

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptableraay¢he LOQ mentioned.
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Reference: Acute toxicity of NC 8493 to Daphnia magna in a 48our static test
Author(s), year: Juckeland, D., 2013

Report/Doc. number:

Guideline(s):

GLP: yes

Principle of method
NC 8493 was analysed by HPLC-UV-DAD.
Column: Phenomenex Syngeri MAX-RP 4u 80A. 150 xrrf; isocratic mobile phase 65% A Water with 1

mL/L phosphoric acid, 35% B acetonitrile. DetectR(0-300 nm, 226 and 280 were chosen for evaluation

Validation

Specificity

The blank value of all control samples was belo3wOLOQ.

Linearity

The linearity were determined for NC 8493 in theaentration range from 0.60 mg/L to 24.05 mg/L @)=
The correlation coefficient is >0.999. Plot and &tpn of the calibration curve is available.

Accuracy
Mean recovery rates were between 70 to 110%.

LOQ
0.764 mg/L

Repeatability
The RSD were below 20%.

Validation is summarized in Table B.5.1.2.4-1

Conclusion

The analytical method is considered acceptablercay¢he LOQ mentioned.
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Reference: A 7-day aquatic plant toxicity test using Lemna mimr with ethofumesate
Author(s), year: Bogers, M., 2001

Report/Doc. number:

Guideline(s):

GLP: yes

Principle of method

Validation

Specificity

No chromatograms are reported.

Linearity

Two concentrations are used for calibration. Cotregions are not reported. No plot and equatiorthef
calibration curve is available.

Accuracy

Not according to guidance document 3029/99 rev.4

LOQ

Not according to guidance document 3029/99 rev.4

Repeatability
Not according to guidance document 3029/99 rev.4

Conclusion

Validation is not according to guidance documer®09 rev.4.
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Table B.5.1.2.4-1:

Validation results regarding section ecotoxicology

LO M
. ) Q Fortification level ean RSD
References Analyte Detection method Matrix [mg/L] or L recovery %] n
m or [m ()
[mg/kg] [%]
Ethofumesate HPLC
4 2
}\98%2384 water 4 92.3 2.4
50 2
Taskforce
T :c5 | Edofumesate GC-MS/MS 0.05 915 720 5
M-464613-01-1 0.1 952 4.28 5
Taskforce water 0.05 :
1 100.2 1.02 4
5 06.5 2.88 5
Riebschlager, BCS-BB94377, HPLC e
T., 2012 Ethofumesate—2- water 0.05 0.05 9.332 1.6 10
M-434284-02-1 | hydroxy, NC 8493 ' 05 04 834% 0.4 10
Taskforce ' ) '
Riebschliger, BCS-AV65501, HPLC 0.05 8 541* 1.7 10
T., 2012 Ethofumesate— " 0.05
M-434289-02-1 | carboxylic acid, NC wakst ' 05 84071 % 0.5 10
Taskforce 20645
Kénig, N., 2013 | Ethofumesate— acetic HPLC 0.05 25.827* 1.2 10
M-444843-01-1 | acid, BCS-CW35117 e 0.05 -
Taskforce : 0.5 240.76 0.3 10
Schupner . K. & | Ethofumesate HPLC 2
Stachura, B.J., 4
1992 water 4 100.5 2.4 3
M-155657-01-1 50
Taskforce
Bruns, E., 2010 | Ethofumesate HPLC 0.001 17424% 3.02 10
M-302092-03-1 water 0.001 " g
Taskforce 0.011 175354 i
Brumns, E., 2012 | BCS-BB94377, HPLC 0.05 g 550% 1.6 10
M-436372-01-1 | Ethofumesate—2- water 0.05 - =
Taskforce hydroxy, NC 8493 0.5 94.834 0.4
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. . LOQ Fortification level Mean RSD
References Analyte Detection method Matrix [mg/L] or recovery n
[mg/L] or [mg/kg] [96]
[mg/kg] (%]
Bruns, E., 2012 | BCS-AV65501, HPLC 0.05 8.541* 1.7 10
M-437568-02-1 | Ethofumesate— ater 0.05
Taskforce carboxylic acid, NC w ' 05 84.971* 05 10
20645
Sobczyk, H., Ethofumesate— acetic | HPLC 0.05 25.827* 1.2 10
2013 acid, BCS-CW35117 water 0.05
M-459906-01-I 0.5 240.76* 0.3 10
Taskforce
Banman, C.S., Ethofumesate HPLC 0.008 96.7 3.9 3
Daly, R.A. & 0.08 9% 9.1 3
Lam, C.V., 2009 water 0.008 712 m - >
M-349150-01-1 .
Taskforce 20.6 92 - 1
Banman, C.S., Ethofumesate HPLC 0.12 91 4.6 3
Daly, R.A. & 1.24 91 9.4 3
Lam, C.V., 2009 water 0.12 793 90 - 5
M-347965-01-1 ’
Taskforce 20.6 92 - 1
Banman, C.S., | Ethofumesate HPLC 0.005 105 9.4 3
2013 0.05 102 15 3
M-41145-02-1 water 0.005 050 104 - >
Taskforce ’
5.01 104 - 1
Yurk, J.J. & Ethofumesate HPLC
Ache B.W., 0.504 98 1.6 3
1992 water 0.504
M-155654-01-1 36.0 103 1.7 3
Taskforce
Kling, A., 2013M| Ethofumesate HPLC-MS/MS 0.01 86 4.1 5
469458-01-1 aqueous sucrose 0.01 0.10 102 16 5
Taskforce solution 200 103 2.7 2
Juckeland, D., | NC 20645 HPLC-MS 38.07 104 1.16 5
2013 38.07
UPL water 95.89 101 1.60 5
Juckeland, D., NC 8493 HPLC-MS water 49.9 49.9 102 0.04 5
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LO I Mean
. . Q Fortification level RSD
References Analyte Detection method Matrix [mg/L] or recovery 0 n
[mg/L] or [mg/kg] 0 [%]
[mg/kg] (%]

6?315 99.9 102 0.09 5
Stébler, D., 2003 Ethofumesate HPLC 1 925 0.9 5
UPL water and pore water 1 10 99.2 0.6 5

100 87.6 1.1 5

30 95.0 6 5

sediment 30 300 97.0 2.7 5

600 102 2.5 5
Juckeland, D., | NC 20645 HPLC-MS 0.341 95 1.29 5
2013 water 0.341
UPL 19.04 102 0.45 5
Juckeland, D., | NC 8493 HPLC-MS 0.764 100 0.3 5
2013

water 0.764

UPL 19.98 100 0.1 5
* Peak area
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B.5.2. METHODS FOR POST-APPROVAL CONTROL AND MONITORING PURPOSES (CA 4.2)
B.5.2.1.Plant matrices

TASKFORCE
For ethofumesate residues, the agreed residueititefifior risk assessment and enforcement in tapdets

(primary crops) and rotational crops (succeedirapsy is the sum gparent compound ethofumesate and the
metabolite NC 9607, expressed in ethofumesate equivalents (cf. Re}y & 149/2008 and 524/2011, as well as
EFSA Journal 2010; 8(11):1901). However, monitoraighe relevant ethofumesate residue is only péessi
NC 9607 is included in the residue definition @snmon moiety which comprises the determination of the
metabolite NC 20645 (free and conjugated form) mmetabolite NC 9607 itself. Therefore the currersidue

definition is not sufficiently precise and shoulel thanged accordingly.

Since the residue analytical methods for planteHhavinclude an acidic hydrolysis step to cleavedbnjugate

of NC 20645 (main metabolite in aerial plant magsic and to convert the exocon and the non-conjdgate
metabolite NC 20645 to theommon moiety product NC 9607, a multi-method like the DFG S19 or the
QUEChERS method is not applicable as enforcemettiode Therefore some of the methods developed for
data collection and risk assessment were also mebas enforcement methods. These analytical metivere

successfully validated by independent laboratotigatons.

For all studies submitted during the frame of tingt fAnnex | inclusion please refer to the tableolw in grey
typeface and to the corresponding section in th@ddoaph and in the baseline dossier provided byTtek

Force Ethofumesate. New studies are summarizedvi{@ black typeface)).

Sudies submitted and evaluated for the first inclusion of ethofumesate on Annex |:

Report: KCA 4.2 /01;Specht;1988;M-155359-01

Title: Verification of the applicability of the DF@ulti- method S 19 for the quantitative
determination of residues of ethofumesate in waiter beet.

Report No: A89831

Document No: M-155359-01-2

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA 4.2 /02;Wrede, A.;1997;M-165538-01

Title: Ethofumesate AE B049913 (Hoe 082551, ZK 4®QAnalytical method for the

determination of residues of ethofumesate andrigtabolite NC 9607 (AE C509607) in
sugar beets and chickpeas by GC

Report No: A89866
Document No(s): Report includes Trial Nos.:
CR 96/021
M-165538-01-1
Guidelines: Deviation not specified
GLP/GEP: yes
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Report: KCA 4.2 /03;Reichert, N.;2000;M-199578-01

Title: Independent laboratory validation of the heat of analysis for the determination of
ethofumesate and metabolite NC 9607 (AE C050960%)gar beet and pea

Report No: C009953

Document No: M-199578-01-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /04;Wrede, A.;2000;M-199547-01

Title: Validation of the method AL 081/96-0 in peasd sugar beet roots by GC-MSD -
ethofumesate - Code: AE B049913

Report No: C009934

Document No: M-199547-01-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /05;Schneider, E.;2000;M-351870-01

Title: Validation of an analytical method for thetdrmination of residues of ethofumesate and
ethofumesate-2-keto in sugar beet roots and sugrdafs

Report No: OFC00004912

Document No: M-351870-01-1

Guidelines: not specified; Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /06;Witte, A.;2000;M-351894-01

Title: Residue analysis of ethofumesate and ethefate-2-keto in sugar beet - Independent
laboratory validation (ILV)

Report No: OFC00004913

Document No: M-351894-01-1

Guidelines: not specified; Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /07;Tew, E. L.; Cole, M.;2001;M-237088-01

Title: Analytical method for the determination afhiefumesate and its metabolites NC 9607, NC
8493 and NC 20645 in sugar beet roots and tops

Report No: C045437

Document No: M-237088-01-1

Guidelines: Deviation not specified

GLP/GEP: no

Report: KCA 4.2 /08;Eckert, J. A.;2001;M-240796-01

Title: Independent laboratory Validation of AvenBisopScience Method-Analytical Method for
the Determination of Ethofumesate and Its Metabs]iNC 9607, MC 8493 and NC 20645
in Sugar Beet Roots and Tops

Report No: B003792

Document No(s): Report includes Trial Nos.:

AV-01-01

Guidelines:
GLP/GEP:

M-240796-01-1
USEPA (=EPA): OPPTS 860.1340(C)(6);Deation not specified
no
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New data for AIR (in black typeface):

Reference: Validation of an analytical method for the determiration of residues of ethofumesate
and ethofumesate-2-keto in various plant commodite

Author(s), year: Thom, M.; 2005;

Report/Doc. number: OFC00004832, M-351876-01-1

Guideline(s): Sanco/825/00, rev. 7 (17/03/2004)

GLP: yes

Reference: Independent laboratory validation of an analytical method for the determination of
ethofumesate and ethofumesate-2-keto in plant comrdities

Author(s), year: Klimmek, S.; 2005

Report/Doc. number: OFC00004833, M-351896-01-1

Guideline(s): SANCO: 825/00, rev.7 91/414/EEC

GLP: yes

Principle of the method:

The presented residue analytical method is a nuadifin of method PROO/0Q&chneider, E.; 2000; M-351870-
01 provided for first Annex | inclusionyvhich was developed as monitoring/enforcement aketfor the
determination of the relevant residues of ethofiateegcomprising parent compound and the metabolites
NC 9607 (free form) and NC 20645 (free and conjeddbrm) in crop commaodities with high starch amghh
water contentThe modification is able to determine the relevasidues of ethofumesate in dry crop matrices,
commodities with high acid and high oil content®¢-MS. The extraction techniques are essentiatintidal,

as in method PR00/001, but an additional degreagimmwas included for oily matrices, as well asdditional

solid phase clean-up step for dry commodities amdroodities with high oil content.

Ethofumesate and its metabolites were extractetl adietone from red currant (commodity with highdaci
content) and wheat samples (dry commodity) or antiie/acetone (9:1, v/v) from sunflower seed sémp
(commodity with high oil content). The crude extra@s filtered, and the extracted filter cake wasgesl for
analysis of the metabolites NC 9607 and NC 2064t @xtracts were diluted with water and evaporaed
remaining of water. After adding 3 N KOH solutiotihe remaining water was separated by liquid liquid
extraction with n-hexane. The water layer was addédtie filter cake and used for analysis of theaelites as
described below.

The n-hexane extract was filtered through sodiuffa®y evaporated to near dryness and stored fumther
analysis of ethofumesate.

For determination of the metabolites, the filtekeand the water layer from liquid liquid extractiovere
brought to a neutral pH value by adding hydrockl@tid. After addition of acetone, this mixture wasled
with reflux. The sample was cooled down to roompemature, centrifuged and/or filtered with suctmm a
Buechner funnel with glass fibre filter, and theasl solution was transferred to a Schott bottledrbighloric
acid was added, the bottle was closed and heat®@dtSC for approx. 90 minutes. Due to the acidinditions
metabolite NC 20645 (conjugated and free form) wasverted into metabolite NC 9607, which was the
analytical target. The resulting extract was féekmwith suction on a Buchner-funnel with glassdifiitter and
the clear solution was cleaned up by solid phasmetion with LiChrolutEN. Elution was performed thvi

acetonitrile/methanol (1:1, v/v). The eluate wadlemted into the concentrated n-hexane extract ainimy
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ethofumesate. The extracts were evaporated to aimerg of solvent, adjusted to a defined volume ased for
GC/MS analysis.

Wheat grain and sunflower seed samples were diiatedetonitrile/water (3:1) and cleaned up bydplhase
extraction with ENVICarb. The eluate was combineidthwthe concentrated n-hexane extract containing
ethofumesate and the samples were evaporatedetonaning of solvent, brought to a defined volumd ased
for GC/MS analysis.

Recovery samples were prepared by spiking homogénipntrol samples with diluted standard solutiohs
ethofumesate and the common moiety NC 9607. Théidation levels were 0.02 mg/kg and 0.2 mg/kg pe
matrix and analyte. Matrix-matched standards weesl for quantification.

GC (EI-SIM) conditions (red currant): column: J & @kientific DB-5 MS, 30 m x 0.25 mm, 0.5um film
thickness; selected ions: Ethofumesate-2-keto(N@C796n/z = 256, 177, 150; Ethofumesate: m/z = 28®, 1
161

GC (EI-SIM) conditions (whear corn and sunfloweede column: Varian VF-5MS (DB-5 equivalent), 30xm
0.25 mm, 0.5um film thickness; selected ions: Bihwdsate-2-keto (NC 9607): m/z = 256 (quantificatidir7,
150; (256, 177, 149)* Ethofumesate: m/z = 286 (tjtieation), 179, 161 (286, 207, 179)*

* Due to interferences on mass 179 and 177 forlewef seeds extracts determination additional corgtory

mass fragments (underlined) were used in samplke®@t blanks and matrix matched standard solutions.

Validation:

Accuracy
The accuracy of the method was assessed on the dfasie determined recovery rates. Samples wetiédd

with ethofumesate and NC 9607 at two different emtiations. Mean recoveries per fortification Iefee both
analytes were in a range of 73-102%. These valtesvithin the guideline requirements of mean recpy70
% - 110 %).

Specificity

Due to the use of a highly specific detection systenass selective detection of three m/z ratiosrabo/z=
100), the lack of significant (> 30 % of LOQ foretlquantifier ion) interfering signals in the chraograms and
the identical retention times of the analyte imdtxd solutions and in extracts from samples, tbheqaure can

be regarded to be highly specific for ethofumesait the analytical target NC 9607.

Linearity
The detector response for ethofumesate and the conmmoiety NC 9607 was first or second order coggdn
range from 7 ng/mL to at least 400 ng/mL % 6) with correlation coefficients of r > 0.99750H of the graphs

and parameter of the equations are available.

Limit of quantification

The limit of quantification (LOQ) was defined a®tlowest fortification level with a mean recovergtlveen
70% and 110%, with a relative standard deviatioh exxeeding 20% and blanks not exceeding 30% for

quantification ions. These criteria are fulfilleat the 0.02 mg/kg fortification level for the obged matrices.
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Since minor interference were observed for the rdetation of ethofumesate in the wheat matrix aod f
ethofumesate and NC 9607 in sunflower seeds, & difrquantification (LOQ) of 0.02 mg/kg resulted footh
analytes in all plant matrices.

Residues in the untreated sample used for rec@wgrgriments were not detectable (< 30% of LOQ).

Precision (repeatability)

The relative standard deviation (RSD) over allifadtion levels ranged from 2% to 18%. These valuere

within guideline requirements of RSD (<20%).

Reproducibility — independent laboratory
An independent laboratory validation was condudtmdmethod PR00/001 (Witte, A.; 2000; M-351894-01,

provided for first Annex | inclusion) in the beetatrices root (high starch content) and leaves (lvigler

content) showing that the general extraction prapednd the analysis by GC-MS is reproducible. Titswas
already submitted for the first Annex | listing ethofumesate. The modified steps, as needed fomoalities
with high oil content, were validated in a sepatat (Klimmek, S.; 2005; M-351896-01-1).

Samples of sunflower seeds were fortified with pareompound ethofumesate and the common moiety
NC 9607 at the nominal fortification levels of 0.8ad 0.20 mg/kg, i.e. the LOQ and the 10-fold LOQ.

Analysis of samples was performed and detectedrditgpto the primary method (Thom, M.; 2005; M-3%368
01-1). . The mean recoveries for each fortifiaatievel and each analyte were between 73% and 8b%%,
relative standard deviations of < 20%. Minor ifgéeng signals in the blank control specimens wastected,

but <30% of LOQ.

Extraction efficiency:

No residues (according to the residue definiticefer to chapter B.7) above the LOQ are presentood f
commodities (representative use: sugar beets).eldrer there is no need to address extraction eff@;.
Reference to guidance document SANCO/825/00 rev.8.1

A summary of the validation results is given in TeaB.5.2.1-1.

Conclusion:

Method PR00/001 for commodities with high starcld &igh water content, as well as its modification dry
commodities, commodities with high oil and highdacbntent meet all necessary performance requiresnen
determine ethofumesate residues (comprising pa@mpound and metabolites NC 9607 and NC 20645 (free
and conjugated form) in plant matrices, with an LOI®.02 mg/kg for commaodities with high oil conteand
0.05 mg/kg for with high starch and high water emtt as well as its modification for dry commoditiend
commodities with high acid content. Results ofilavi showed that the method and its modificatiorfifuhe

reproducibility requirements and are therefore @pple as an enforcement method.
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However, in none of the available monitoring methothe conversion of NC 20645 to the common moiety
NC 9607 was shown. The conversion was assumed basetthe results described in the transformation
experiment (see Schulte, G.; 2013; M-459805-01 AR5 Section Residues).

To overcome this deficiency, a new enforcement ogkbtlhas been developed, covering representative
commodities of all four matrix groups (dry commaalt commodities with high water content, highaahtent

and high acid content) and as well a matrix diffido analyse (hops). Ethofumesate residues (cisimgr
parent ethofumesate, metabolite NC 20645 in comfuband free form and metabolite NC 9607) are aealy
by HPLC-MS/MS. All metabolites are converted to tmnmon moiety NC 20645 prior to analysis.
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Enforcement method:

Reference:

Author(s), year:

Report/Doc. number:

Validation of the analytical method 01392 for the dtermination of the relevant
ethofumesate metabolites in plant matrices by HPLAAS/MS

Schulte, G.; Diehl, P.; 2014

MR-13/101, M-479926-01

Guideline(s): SANCO/3029/99 (11/07/00), SANCO/8Zh/eev. 8 (16/11/2010);
no deviations specified
GLP: yes
Reference: Independent Laboratory Validation (ILV) of the analytical method 01392 for the

Author(s), year:

Report/Doc. number:

determination of the relevant ethofumesate metabdks in plant matrices by HPLC-
MS/MS

Betson, S.; 2014

RL/ SN/ 2014-001

Guideline(s): Regulation (EC) No 1107/2009;
SANCO/825/00, rev. 8.1 (16/11/2010);
US EPA Residue Chemistry Test Guideline OPPTS &30.11996)
no deviations specified
GLP: yes
Reference: Ethofumesate - Discussion on the usability of planénforcement method 01392 for

Author(s), year:

Report/Doc. number:

Guideline(s):
GLP:

metabolite AE C520645 in matrices with high oil cotent
Spiegel, K., 2014
M-497717-01

no

The common moiety NC 20645 is the analytical tafgetmetabolite NC 20645 in free and conjugateanfand

as well for metabolite NC 9607. The conjugate of 20645 was cleaved at low pH to its exocon andtduke

low pH immediately transformed to NC 9607 by amantolecular condensation reaction. In a separafg st
NC 9607 (formed from the free and the conjugatethfof NC 20645 at low pH and from metabolite NC 860
itself) was converted at high pH to the common yoldC 20645, which is the analyte target besideptar

ethofumesate.

Principle of the method:

The analytical method 01392 was developed to déterrine relevant residues of ethofumesate, conmgyisi

parent ethofumesate, metabolite NC 9607 and metathdC 20645 (open-ring-2-keto ethofumesate, ie fnad

conjugated form). Residues of these compounds extracted from sugar beet leaf, wheat grain, ragesl,s

orange fruit and hop green cone. The metabolitee wwonverted to the common moiety NC 20645 pior t

analysis. Ethofumesate and the common moiety wasmtdied by reversed phase HPLC with electrospray

MS/MS-detection.

Metabolites NC 9607 and NC 20645 are inter-conblertand depending on the pH value of the samplisal

either one or the other metabolite will predominafbis fact was utilized during sample preparatam

analysis. To cleave the conjugate of metabolite 20645, acidic conditions are needed. Due to thdiaci

conditions, the formed exocon, as well as extraaewunts of free metabolite NC 20645, are immeljiate

converted to NC 9607. This common moiety cannsilyeanalysed by LC-MS/MS due to lacking sensijivin
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contrast to NC 9607, LC-MS/MS analysis of NC 20645the preferred analytical method. Therefore the
common moiety NC 9607 was quantitatively convetteC 20645 for following LC-MS/MS analysis.
Ethofumesate and its metabolites (NC 9607 and N&220in free form) were extracted with acetone.
Ethofumesate was separated from the metabolitdig|lng-liquid extraction with n-heptane after pHjastment
with an aqueous sodium hydroxide solution (in ttk@line environment metabolite NC 9607 is convett@the
common moiety NC 20645 and remains in the aqueayer Iwhereas ethofumesate is extracted in the mrgan
solvent). For rape seed an additional clean-up wees added (liquid-liquid partitioning with aceiivite). The
n-heptane phase was evaporated to dryness ancesidues were dissolved in methanol, which contained
ammonium formate. Analysis of ethofumesate waedpnLC-MS/MS.

The aqueous phase of the liquid-liquid extractiaontaining the common moiety NC 20645 - was comthin
with the filter cake and the aqueous remaindehefdcetone extraction. The aqueous remainder cdémne
extraction contained metabolite NC 20645 in conjeddorm. Concentrated hydrochloric acid was addetthe
aqueous phase and the sample was boiled undex.reflie to the acidic pH value, the conjugate of 20645
was cleaved and the exocon, as well as NC 2064&adyl present, were converted to the common moiety
NC 9607. The aqueous solution was separated frensalids by filtration and extracted with ethyl &de. A
sodium hydroxide solution was added until an ati@lpH value was reached. Due to the alkaline pHeyahe
common moiety NC 9607 was converted to the commaietyn NC 20645. The ethyl acetate phase was
evaporated to dryness and the residues were déskaiv methanol, which was kept alkaline with sodium
hydroxide solution and ammonium hydrogen carborfate residues in rape seeds, the ethyl acetate ftassto

be subjected to an additional clean-up step (degrghrbefore analysis. Analysis of the common nyoieas
done by LC-MS/MS.

Recovery samples were prepared by spiking homogénipntrol samples with diluted standard solutiohs
ethofumesate, NC 9607 and NC 20645. The fortificatevels were 0.01 mg/kg and 0.1 mg/kg per madrig

analyte. Matrix-matched standards were used fantjication.

HPLC-MS/MS conditions part A (ethofumesate): colurbmna C18 (2)-HST, 5.0 cm length, 2.0 mm i.d.,
2.5um (Phenomenex) with precolumn (e.g. SecurityGuaadridiges, C18 4x2.0mm ID, Phenomenex) gradient
mobile phase A: water/methanol (90/10, v/v) + 10im@mmonium formate + 120./L formic acid,
mobile phase B: water/methanol (10/90, v/v) + 10dimammonium formate + 120 /L formic acid

MS/MS: ESI pos. mode

ethofumesate NiH-adduct m/z 304— 121 for quantification,
ethofumesate NjH-adduct m/z 304~ 259 for confirmation
ethofumesate m/z 28% 121 for confirmation

HPLC-MS/MS conditions part B (NC 20645): column:HauC18 (2)-HST, 5.0 cm length, 2.0 mm i.d., 2B
(Phenomenex) with precolumn (e.g. SecurityGuardridiges, C18 4x2.0mm ID, Phenomenex) gradient neobil
phase A: water/methanol (90/10, v/v) + 10mmol/L amium formate + 12@0/L formic acid,
mobile phase B: water/methanol (10/90, v/v) + 10dimammonium formate + 120 /L formic acid

MS/MS: ESI neg. mode

NC 20645 m/z 273» 194 for quantification
NC 20645 m/z 273» 149 m/z and 273> 135 for confirmation
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Specificity

The MS/MS instrument was operated in the Multiplea&ion Monitoring mode (MRM). Three MRM
transitions were selected, one for quantificatiod &wo for confirmation. The corresponding prodiacts were
monitored for each analytical target (ethofumesatd common moiety NC 20645) and each matrix tested
therefore an additional confirmatory method is metessary. Apparent residues in control samples alerays
below 30% of the LOQ.

Accuracy
The accuracy of the method was assessed on the dfasie determined recovery rates. Samples wet#id¢d

with ethofumesate, NC 20645 and NC 9607 at conatoirs of 0.01 and 0.1 mg/kg. Mean recoveries per
fortification level for ethofumesate, NC 20645 aN@ 9607 were in a range of 78-105% when monitothng
product ion for quantification. These values aithiv the guideline requirements of mean recov@® % - 110

%). The recovery results for all analytes are sunised in Table B.5.2.1-2

Linearity
The detector response for ethofumesate and the conmmoiety NC 20645 was first or second order cowgd

range from 0.125 pg/L to 50 pg/L (multiple deteotat 6 concentration levels) with correlation coééits of
r =0.999.

Limit of guantification
The limit of quantification (LOQ), expressed in par equivalents, was defined as the lowest fodiifin level

with a mean recovery between 70% and 110%, witflative standard deviation not exceeding 20% aadksl
not exceeding 30% for quantification ions. Thesteda are fulfilled for the 0.01 mg/kg fortificatn level for
each analyte (parent ethofumesate and common mMe@t¥0645) in all matrices under investigation.
Residues in the untreated sample used for rec@wgrgriments were not detectable (< 30% of LOQ).
Precision (repeatability)

As a measure of the precision, the intra-laboratepgatability (n=5) is given as the relative stdddeviation
(% RSD) for different sample materials at two fiicttion levels (LOQ and 10x LOQ). Mean relativarsdard
deviations per fortification level ranged betwee@-85.5% for the primary method. These values wedthkin
guideline requirements of RSD (<20%). The resukssammarized in Table B.5.2.1-2.

Extraction efficiency:

No residues (according to the residue definitiaefer to chapter B.7) above the LOQ are presentood f
commodities (representative use: sugar beets).eldrer there is no need to address extraction eff@;.
Reference to guidance document SANCO/825/00 rev.8.1

Reproducibility (ILV)
An independent laboratory validation (ILV) for meth01392 is conducted at the moment (Betson, 9420

using the same plant matrices and the same fatiidic levels as the original method. Results ofithéshowed
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that the general extraction procedure for all traeelytes, as well as the analysis of parent ethe$ate and the
common moiety NC 20645 by LC-MS/MS are reproducifilee product ions monitored for quantification and
for confirmation were as follows:

ethofumesate m/z 28% 121 for quantification; m/z 287 — 161 and 287 — 259 for confirmation

NC 20645 m/z 273~ 79 for quantification; m/z 273 — 149 m/z and 273 — 194 for confirmation

Specificity

HPLC-MS/MS using three characteristic MS/MS transi$ for quantitation and confirmation is highlyesfic,
therefore an additional confirmatory method is matcessary. Residues in control samples were below
0.3 x LOQ (0.015 pg/L).

Linearity

The correlation between the injected amount of sutte and the detector response was shown to s Iffor

all analytes except metabolite analysis in rape $eewhich a quadratic response was observed thigrange)
for matrix matched standards, covering a range a5 to 50.Qug/L (n=6). A graph and equation parameters

are available. The correlation coefficients ranfyech 0.9953 to 0.9999.

Accuracy
Mean recoveries are in the range of 70-120% fomslirices and analytes which is according to guidan

document SANCO 825/00 rev. 8.1.

Limit of Quantitation

The limit of quantification (LOQ) (expressed asadtimesate) is 0.01 mg/kg for each analyte in alrites.

Repeatability
The relative standard deviations (RSD) wer20% with the exception of AE C520645 (NC 20645)&ape seed

at 10 x LOQ where the values are slightly abovecokding to guidance document SANCO 825/00 rev.tigel
ILV, if identical to the primary method needs orilyo matrices for validation one of them with higlater
content. Therefore the matrix containing high eihtent can be neglected.

Validation is summarized in Table B.5.2.1-1

Conclusion

Method 01392 is considered valid as enforcementhotetfor the determination of residues of parent
ethofumesate, metabolite AE C509607 (NC 9607) apdnaing-2-keto ethofumesate [AE C520645 (NC
20645)] in free and conjugated form. A letter otess by Bayer CropScience enables UPL to addréss th

Annex point. Information is given in Volume 4.
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UPL

Reference: Validation of the Analytical Method for the Determination of Ethofumesate (free
form), NC 9607 (free form) and NC 20645 (free andamjugated form) in High
protein/starch content, High water content, High odi content, High acid content and
Difficult commodities

Author(s), year: Schlewitz, P. (20)3a

Report/Doc. number: B3016

Guideline(s): SANCO/3029/99 rev.4 of 11/07/00, SADIB25/00 rev.8.1

GLP: yes

The method describes the determination of resichfeEthofumesate, NC 9607 and NC 20645 (free and
conjugated form) in rice (high protein/starch coite dry commodity), lettuce (high water contertiseed
rape seeds (high oil content), oranges (high acidtent) and tea (difficult commodities). Matrix-robed
standard solutions were used for calibrating tisériment and determining the detector responseo\Reg tests
were performed by untreated control samples spiti¢ld Ethofumesate, NC 9607 and NC 20645 (free form)
before extraction.

The conjugated form of NC 20645 will end up in #wueous and solid fractions after the extractiep.sthese
fractions will be subjected to an acid hydrolydisps This step will release the conjugated NC 20&d& will
convert it into NC 9607. This means that the coajad NC 20645 will finally be detected as NC 960%he
LC-MS/MS. The conjugated form of NC 20645 was nwhikable for spiking and the validation for the
conjugated form had therefore to be performed whth free form of NC 20645. Therefore, a secondisgik
with free NC 20645 took place before the acid hiydiie step to show the efficacy of this step cotimgrthe
conjugated form of NC20645 in NC 9607.

Principle of the method:
Free residues are extracted from crop samples agétonitrile in the presence of citrate buffer aadlium
chloride. Acetonitrile containing free residueisified on a charcoal cartridge and is analysetd ®MS/MS.
Conjugated residues are extracted from the aquaitase and the remains of the samples by acidiolygils to
yield free metabolite followed by partition withit@ne and purification on a charcoal and florisittadge.
LC-MS/MS conditions primary method: column: BEH Rile ANADIAG Number 207, Waters, Internal
100 mm x 2.1, 1.7 um; gradient mobile phase: A:ewat 0.1% formic acid, B: methanol + 0.1% formigdac
Ethofumesate (in tea), NC 9607 and NC 20645 (caipd)form) residues were analyzed by a second UPLC
(BEH C18 50 mm X 2.1, 1.7 pm) column for confirmgto  purposes.
MS: ES pos. and neg. for Residues of Ethofumesate NC 9607 and ES neg. for NC 20645 (free and
conjugated).
Transitions: ethofumesate: m/z 287.1 > 121.1 #W 2> 259.1

NC 9607: m/z 257.0 > 177.0, 257.0 > 149.0** and.B5> 201.0**

NC 20645: m/z 273.1 > 194.1 and 273.1 > 79.0

** Transition not quantified due to a lack of sensgiy
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Validation:

Specificity

Residues of Ethofumesate, NC 9607 and NC 20646 érel conjugated) in rice (high protein/starch enht

dry commodity), lettuce (high water content), olderape seeds (high oil content), oranges (higth emntent)
and tea (difficult commodities) were determined§-MS/MS using two transitions, except for ethofigae

in tea, and NC 9607 only one transition was detedtethese cases a column of a different statipphase was
used.

No interfering signal was present accounting forerthan 30% of the LOQ.

Accuracy (recoveries)

All mean recoveries at the fortification levels aréhe range of 70 - 110%.

Linearity

The linearity/calibration of the method was checkgdmatrix-matched calibration solutions of Ethoksate,
NC 9607, NC 20645 free form and conjugated fornNGf 20645 (as NC 9607), at 7 concentration levelsy o
the range 1.5 ng/mL and 60 ng/mL (correspondingd#@03 to 0.120 in mg/kg). The linear correlation
coefficients were typically > 0.990, showing a gdiearity. Plots and equations of the calibrataamves are

available.

Limit of Quantification
0.01 mg/kg

Repeatability (precision)

The relative standard deviations were <20 % péififcation level.

Reproducibility (ILV)
No ILV is available. An letter of access by BCS lelea UPL to use enforcement method Schulte, G hiDi;
2014 and the ILV Betson, S.; 2014 as well.

Extraction efficiency

A comparison between this method and Inveresk ndefAgrichem BV Inveresk Project Number 803205) was
done on samples containing Ethofumesate and itsabultes issued from Biotek agriculture trials with
Ethofumesate on sugar beet in 2012. The resulisatelcomparable amount of extracted residues, fhmsng
the efficiency of the extraction step. For detaitsthe comparison please refer to this report.

For analytical Inveresk method used in the resgkation please refer to DOCUMENT M-CA, Section 6nPo
CA6.6.1.

A summary of all validation results is given in TalB.5.2.1-1.
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Conclusion
The method for the determination of Ethofumesat# immetabolites is acceptable and validated aiegrto
SANCO/825/00 rev. 8.1 and SANCO/3029/99 rev.4. Haaveno ILV was submitted and therefore not suéabl

as enforcement method.
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Table B.5.2.1-1: Summary of validation results —ewrcement methods
References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%]
(%]
Thom, M; ethofumesate PR00/001 0.02 80 7 5
*
2005: M- GC-MS Red currant 0.05 05 102 5 3
351876-01-1 0.02 5
Wheat grain 0.05* 74 13
Taskforce 0.2 74 4 5
0.02 5
Sunflower seed 0.02 96 10
0.2 100 4 5
NC 9607 PR00/001 0.02 90 17 5
Red currant 0.05*
GC-MS 0.2 82 18 5
0.02 4**
Wheat grain 0.05* 3 9
0.2 76 13 5
0.02 5
Sunflower seed 0.02 98 5
0.2 100 8 5
Witte, A.; 2000; | ethofumesate PR00/001 Sugar beet root 0.05 0.05 100 4 5
M-351894-01 GC-MS 9 ' 0.5 100 2 5
ILV 0.05 98 3 5
Sugar beet leaves 0.05
Taskforce 0.5 91 5 5
NC 9607 PR00/001 Sugar beet root 0.05 0.05 87 9 5
GC-MS g ' 05 92 6 5
0.05 82 2 5
Sugar beet leaves 0.05
0.5 83 19 5
Klimmek, S.; ethofumesate PR0O0/001 Sunflower seed 0.02 0.02 85 11 5
2005; M- GC-MS ' 0.2 81 10 5
351896-01-1 NC 9607 PR00/001 0.02 75 12 5
IiLv GC-MS Sunflower seed 0.02 02 s
Taskforce ' 3 8

* LOQ based on ILMVitte, A.; 2000; M-351894-0prepared for first Annex | inclusion
** statistical outlier excluded from calculation ofean recovery and RSD
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
Schulte, G.; ethofumesate (NH 01392 0.01 96 4.1 5
Diehl, P.; 2014; | adduct) LC-MS/MS Sugar beet (lea) 0.01 01 103 3.2 5
M-479926-01 determined and MRM m/z 304 — 121 0.01 97 10.8 5
i Wheat (grain) 0.01
Taskforce and | calculated as (quantifier) 0.1 89 9.7 5
UPL ethofumesate 0.01 86 5.9 5
enforcement Rape (seed) 0.01 01 82 9.9 5
100 51 5
Orange (fruit) 0.01 0.01
0.1 99 6.9 5
0.01 107 4.8 5
Hop (green cone 0.01
p(g ) 0.1 103 2.7 5
NC 9607 01392 0.01 91 35 5
determined as LC-MS/MS Sugar beet (leaf) 0.01 0.1 95 8.4 5
NC 20645 and MRM m/z 273 — 194 . 0.01 o1 155 5
calculated as (quantifier) Wheat (grain) 0.01 0.1 95 71 5
ethofumesate 0.01 5
Rape (seed) 0.01 - /6 4.8
0.1 81 4.3 S
5
Orange (fruit) 0.01 0.01 94 3.8
0.1 88 8.8 >
5
Hop (green cone) 0.01 0.01 82 4.0
0.01 74 5.1 S
NC 20645 01392 0.01 84 6.0 5
determined as LC-MS/MS Sugar beet (leaf) 0.01 0.1 89 4.4 5
NC 20645 and MRM m/z 273 — 194 ] 0.01 74 9.9 5
calculated as (quantifier) Wheat (grain) 0.01 0.1 105 4.4 5
ethofumesate 0.01 95 29 5
Rape (seed 0.01 . .
pe ( ) 0.1 85 3.0 5
5
Orange (fruit) 0.01 0.01 95 4.5
0.1 84 3.0 5
0.01 73 5.8 S
Hop (green cone 0.01
P9 ) 0.01 83 6.9 5
ethofumesate (NH 01392 0.01 101 3.4 5
adduct) LC-MS/MS Sugar beet (leaf) 0.01 01 103 3.0 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
determined and MRM m/z 304 — 259 ) 0.01 0.01 96 135 5
calculated as (qualifier) Wheat (grain) ' 0.1 91 9.3 5
ethofumesate 0.01 0.01 87 6.8 5
Rape (seed) . 01 80 98 5
: 0.01 103 6.8 5
Orange (fruit 0.01
106 6.9 5
Hop (green cone) 0.01 0.01
0.1 102 3.6 5
NC 9607 01392 0.01 90 3.7 5
determined as LC-MS/MS Sugar beet (leaf) 0.01 0.1 26 7.3 5
NC 20645 and MRM m/z 273 — 149 ] 0.01 91 16.0 5
calculated as (qualifier) Wheat (grain) 0.01 0.1 926 6.9 5
ethofumesate 0.01 78 4.6 5
Rape (seed 0.01 - '
pe (seed) 0.1 83 4.8 >
5
Orange (fruit) 0.01 0.01 93 58
0.1 91 9.1 S
5
Hop (green cone) 0.01 0.01 84 1.5
0.01 74 5.1 >
NC 20645 01392 0.01 85 6.1 5
determined as LC-MS/MS Sugar beet (leaf) 0.01 0.1 89 3.8 5
NC 20645 and MRM m/z 273 — 149 ] 0.01 81 8.7 5
calculated as (qualifier) Wheat (grain) 0.01 0.1 103 5.6 5
ethofumesate 0.01 95 27 5
Rape (seed 0.01 . :
pe (seed) 0.1 84 2.9 5
5
Orange (fruit) 0.01 0.01 97 2.7
0.1 85 3.5 5
0.01 71 6.4 S
Ho reen cone 0.01
¢ ) 0.01 82 57 5
Betson, S.; 2014 ethofumesate 01392 Sugar beet (leaf) 0.01 0.01 83 6.0 5
M-497682-01-1 | determined and LC-MS/MS 0.1 92 3.8 5
ILV calculated as MRM m/z 287 — 121 Wheat (grain) 0.01 0.01 96 24
Taskforce and | ethofumesate (quantifier) 0.1 87 5.2 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
UPL Rape (seed) 0.01 0.01 99 8.2 5
0.1 88 6.3 4
Orange (fruit) 0.01 0.01 90 3.6 5
0.1 96 1.5 5
Hop (green cone) 0.01 0.01 91 8.0 g
0.1 93 11.2 5
NC 9607 01392 Sugar beet (leaf) 0.01 0.01 72 17.7 Li
determined as LC-MS/MS 0.1 78 7.5 5
NC 20645 and MRM m/z 273 — 79 Wheat (grain) 0.01 0.01 81 55 5
calculated as (quantifier) 0.1 108 35 5
ethofumesate Rape (seed) 0.01 0.01 109 2.4 4
0.1 101 24 4
Orange (fruit) 0.01 0.01 87 19.0 5
0.1 87 6.6 5
Hop (green cone) 0.01 0.01 85 6.5 5
0.01 91 7.9 4
NC 20645 01392 Sugar beet (leaf) 0.01 0.01 74 4.6 4
determined as LC-MS/MS 0.1 77 19.1 5
NC 20645 and MRM m/z 273 — 79 Wheat (grain) 0.01 0.01 104 15.7 5
calculated as (quantifier) 0.1 103 4.2 5
ethofumesate Rape (seed) 0.01 0.01 107 5.7 g
0.1 101 224 4
Orange (fruit) 0.01 0.01 70 11.7 4
0.1 80 8.6 5
Hop (green cone) 0.01 0.01 92 14.9 L
0.01 90 8.0 5
ethofumesate 01392 0.01 82 7.6 5
determined and LC-MS/MS Sugar beet (leaf) 0.01 0.1 92 3.0 5
calculated as MRM m/z 287 — 161 0.01 95 2.2 5
ethofumesate (qualifier) Wheat (grain) 0.01 0.1 87 50 5
0.01 96 10.7 5
Rape (seed) 0.01 01 9 = 2
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[ma/kg] [ma/kg] recovery [%] [%]
92 34 5
Orange (fruit) 0.01 0.01
0.1 95 2.4 5
0.01 95 14.7 4
H 0.01
op (green cone) o1 92 3 3
NC 9607 01392 0.01 73 13 5
determined as LC-MS/MS Sugar beet (leaf) 0.01 0.1 78 4.9 5
NC 20645 and MRM m/z 273 — 149 . 0.01 87 8.9 5
calculated as (qualifier) Wheat (grain) 0.01 01 108 57 5
ethofumesate 0.01 4
Rape (seed) 0.01 . 112 4.2
0.1 102 2.5 4
5
Orange (fruit) 0.01 0.01 88 14.6
0.1 85 6.9 S
5
Hop (green cone) 0.01 0.01 84 10.6
0.01 89 4.6 4
NC 20645 01392 0.01 82 19.6 5
determined as LC-MS/MS Sugar beet (leaf) 0.01 0.1 77 20.0 5
NC 20645 and MRM m/z 273 — 149 ] 0.01 107 15.1 5
calculated as (qualifier) Wheat (grain) 0.01 0.1 105 3.0 5
ethofumesate 0.01 3
Rape (seed) 0.01 109 11.1
0.1 101 23.3 4
4
Orange (fruit) 0.01 0.01 7 18.4
0.1 81 7.6 5
0.01 77 8.9 S
Ho reen cone 0.01
P ) 0.01 85 7.2 5
Schlewitz, P. ethofumesate LC-MS/MS 0.01 100.3 8.1 5
(2013a) MRM m/z 287.1 > Rice 0.01 E
- 0.1 96.9 5.0
UPL 121.1 (quantifier)
0.01 101.3 4.7 5
Lettuce 0.01
0.1 102.3 7.3 5
0.01 845 8.1 5
Oilseed rape seeds 0.01
0.1 81.0 33 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
0.01 92.1 6.2 S
Orange 0.01
0.1 79.5 5.1 S
m/z 287.1 > 259.1 0.01 91.1 14.3 5
Tea 0.01
0.1 82.4 7.2 S
NC 9607 LC-MS/MS 0.01 1011 6.7 5
MRM m/z 257.0 > Rice 0.01 :
177.0 (quantifier) 0.1 94.7 4.2
0.01 102.1 5.9 S
Lettuce 0.01
0.1 97.8 7.1 S
0.01 94.5 5.4 S
Oilseed rape seeds 0.01
0.1 91.3 5.7 S
0.01 83.7 5.9 S
Orange 0.01
0.1 83.2 6.4 S
0.01 88.4 15.8 S
Tea 0.01
0.1 83.7 7.1 S
NC 20645 LC-MS/MS 0.01 89.3 15.6 5
(free form) MRM m/z 273.1 > 79.0 Rice 0.01 3
- 0.1 83.8 3.4
(quantifier)
0.01 92.2 17.6 S
Lettuce 0.01
0.1 86.7 10.9 S
0.01 81.4 145 S
Oilseed rape seeds 0.01
0.1 95.8 9.7 S
0.01 100.1 5.2 S
Orange 0.01
0.1 76.4 8.6 S
0.01 78.0 8.3 S
Tea 0.01
0.1 73.8 3.7 5
NC 20645 LC-MS/MS Rice 0.01 0.01 88.6 9.2 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[ma/kg] [ma/kg] recovery [%] [%]
(conjugated form MRM m/z 257.0 > 0.1 80.5 5.2 5
measured as NC9607) | 177.0 (quantifier) 5
0.01 77.3 9.3
Lettuce 0.01
0.1 726 3.1 5
0.01 96.6 12.7 5
Oilseed rape seeds 0.01
0.1 102.9 8.0 5
0.01 93.3 9.2 >
Orange 0.01
0.1 99.7 4.4 5
0.01 89.1 13.6 S
Tea 0.01
0.1 89.2 8.9 5
ethofumesate confirmatory Rice 0.01 0.01 101.6 10.2 5
Lettuce 0.01 0.01 109.0 05 5
Oilseed rape seeds 0.01 0.01 100.8 57 5
Orange 0.01 0.01 94.9 4.0 5
Tea 0.01 0.01 84.6 13.7 5
NC 9607 confirmatory Rice 0.01 0.01 104.0 8.2 5
Lettuce 0.01 0.01 103.9 6.0 5
Oilseed rape seeds 0.01 0.01 87 59 5
Orange 0.01 0.01 84.6 53 5
Tea 0.01 0.01 80.8 10.0 5
NC 20645 confirmatory Rice 0.01 0.01 86.9 16.4 5
(free form) Lettuce 0.01 0.01 96.5 36 5
Oilseed rape seeds 0.01 0.01 86.1 16.1 5
Orange 0.01 0.01 84.5 11.2 5
Tea 0.01 0.01 75.2 6.5 5
NC 20645 confirmatory Rice 0.01 0.01 87.6 14.2 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
(conjugated form Lettuce 0.01 0.01 88.1 55 5
measured as NC9607) Oilseed rape seeds 0.01 0.01 83.9 93 5
Orange 0.01 0.01 93.1 14.1 5
Tea 0.01 0.01 80.6 12.9 5
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B.5.2.2.Animal matrices

TASKFORCE

For ruminant and pig matrices the sunparfent compound ethofumesate and themetabolite NC 9607, expressed
as ethofumesate equivalents, is defined as resldfirition for enforcement (cf. Reg (EU) No 149/808nd
524/2011). However, monitoring of the relevantoétimesate residue is only possible if NC 9607 étuided in
the residue definition asommon moiety which comprises the determination of the metabsINC 20645 and

NC 9607. Therefore the current residue definit®nat sufficiently precise and should be changedmingly.

A residue definition for poultry matrices was nattyconsidered necessary since only a negligibléagie
exposure of poultry is expected. However, alsodieary burden of ruminants is rather low and nedfag
studies are triggered (cf. MCA 6.4), neither fomimants nor for poultry by the use of ethofumesatd thus,

technically,no MRLs need to be set and no enforcement method ess to be presented.

Therefore no specific enforcement methods were gtdairfor first annex | inclusion.

For all studies submitted during the frame of tingt Annex | inclusion please refer to the tableklw in grey
typeface plus to the corresponding section in tlimdgraph and in the baseline dossier (D-00892(pat)ided

by the Task Force Ethofumesate.

Sudies submitted and evaluated for the first inclusion of ethofumesate on Annex |:

Report: KCA 4.2 /09;Luettgens, U.;1994;M-351945-01

Title: Ethofumesate - Validation of an analyticaétimod for determination of ethofumesate
residues in meat

Report No: OFC00004920

Document No: M-351945-01-1

Guidelines: EEC directive 98/46/EC, Directive 91/44/EEC; L214/18. 1996;not specified

GLP/GEP: yes

Report: KCA 4.2 /10;Peatman, M. H.;1999;M-185949-01

Title: Review of analytical methodology for residuea edible animal products (dairy, tissues, fat
and offal) Ethofumesate AE B049913

Report No: C003328

Document No: M-185949-01-1

Guidelines: Deviation not specified

GLP/GEP: no

After the Annex | inclusion of ethofumesate, theltrmesidue method DFG S19 was submitted to several
national authorities for approval of ethofumesabtataining products. However, this multi- methodnist
applicable to analyse for all constituents of thsidue definition since the method does not inclindeacidic
conversion of metabolite NC 20645 to tbammon moiety product NC 9607, or the separate analysis of the
metabolites NC 9607 and NC 20645. However, nostdginding of the current residue definition, it hashe

discussed if a restriction of the residue defimitior monitoring/enforcement to parent compound ldae
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more appropriate/workable. No ethofumesate relag=idues are expected in edible matrices of liwsto
(<0.01 mg/kg), taking into account the residue llgve potential feeding stuffs, obtained at the dbse rate
(calculated on the dry weight basis) and the temffctors estimated for the total radioactive desiin the
livestock metabolism studies. Based on these itthecomes obvious that the monitoring/enforcenmethod
is only needed to show misuse of ethofumesate wwdmga products. In addition, official surveillance
laboratories prefer multi-residue methods, which ieclude a large number of analytes. The DFG Séfhau

is such a method and therefore it’s validationthedespective ILVs are summarized in this AIR darss

Different modules of the DFG S19 method were vadideor parent ethofumesate and the metabolite 607 9
in the presented methods. However, the determmatfcthe metabolite NC 9607 without prior conversiof
metabolite NC 20645 to NC 9607 is not reasonablé terefore only the validation data for the parent

compound in the different livestock matrices is suwamized.

Report: KCA 4.2 /11; Rzepka, S.; 2004; M-234011-01

Title: Independent laboratory validation of an gtiabl method for the determination of
ethofumesate and ethofumesate-2-keto in food ohanorigin

Report No: OFC00004922

Document No(s): Report includes Trial Nos.:

AZ.G04-0038

M-234011-01-1

Guidelines: SANCO: 825/00, rev.6;not specified

GLP/GEP: yes

Report: KCA 4.2 /12; Dorn, U.; 2006; M-271716-01

Title: Independent Laboratory Validation of an Aytadal Method for the Determination of
Ethofumesate and Ethofumesate-2-keto in Meat

Report No: OFC00012323

Document No: M-271716-01-1

Guidelines: Council Directive 91/414/EEC Annex Il Part A, Section 4.2), Annex Il (Part A,
Section 5.2)

as amended by Commission Directive 96/46/EC
EC Guidance document on residue analytical method§ANCO/825/00 rev. 7
17/03/04;not specified

GLP/GEP: yes

New data for AIR (in black typeface):

Reference: Validation of an analytical method for the determimation of residues of ethofumesate
and ethofumesate-2-keto in food of animal origin

Author(s), year: Thom, M.; 2004

Report/Doc. number: OFC00004921, M-351880-01-1

Guideline(s): Sanco/825/00, rev. 6 (20/06/2000)

GLP: yes
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Reference:

Author(s), year:

Report/Doc. number:

Validation of an analytical method for the determiration of ethofumesate and
ethofumesate-2- keto in liver, kidney and fat

Mende, P.; 2009

S09-00540, M-358951-01-1

Guideline(s): EC Guidance document on residue &éinalymethods, Sanco/825/00 rev.7 (17/03/2004)
GLP: yes
Reference: Independent laboratory validation of an analyticalmethod for the determination of

Author(s), year:

Report/Doc. number:

ethofumesate and ethofumesate-2-keto in food of amal origin
Rzepka, S., 2004

OFC00004922, Report includes Trial Nos.: AZ.G04&04-234011-01-1

Guideline(s): SANCO: 825/00, rev.6
GLP: yes
Reference: Independent Laboratory Validation of an Analytical Method for the Determination

Author(s), year:

Report/Doc. number:

Guideline(s):

GLP:

of Ethofumesate and Ethofumesate-2-keto in Meat

Dorn, U., 2006

OFC00012323, M-271716-01-1

Council Directive 91/414/EEC AnnexMart A, Section 4.2), Annex Il (Part A, Section
5.2)
as amended by Commission Directive 96/46/EC
EC Guidance document on residue analytical metf®8slCO/825/00 rev. 7 17/03/04
yes

Principle of the method:

The DFG S19 multi-residue method was used as Hasishe determination of ethofumesate residues in
livestock matrices in the present GAB/IFU Metho®20394/01-RVAT.
Milk and egg samples were extracted with acetortefw@/1, v/v) and partitioned using ethyl

acetate/cyclohexane (1/1, v/v). Liver and kidnagnples were extracted accordingly. For meat sapke

DFG clean-up module 5 was used. For this purgbsesamples were extracted with acetonitrile/ace{8ri)

after addition of Calflo E (to adsorb fat containedhe sample) and Celite. Fat samples were exlac

according to the DFG module E 6 by dissolving titesmple in a mixture of ethyl acetate/cyclohexdne,

vIv).

The extracts obtained were further purified bymgmimeation and silica gel chromatography prior @GS

analysis. Residues were quantified against staridesolvent.
GC-MS conditions: column: equivalent to DB-5 30 .25 i.d. 0.25um; SIM: m/z 286, 161, 137
Mende, P.; 2009: column: equivalent to DB-5 30 t35 i.d. 0.25um; SIM: m/z 207, 161, 137

The validation data for ethofumesate in musclek mfld eggs were reported in Thom, M.; 2004, andi¢ia for
kidney, liver and fat in Mende, P.; 2009.

Validation:

Specificity

A specific detector (MS-EI) was used for analy&ithofumesate was identified by the retention time hy its

specific mass fragment ratios (3 characteristics imith m/z > 100 were monitored). Using this praged the

GC-MS method is highly specific, thus an additionahfirmatory method based on another principl@as
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necessary. The acceptable tolerance of the mass-feom the qualifier ions to target ions was 20%nor

interferences were only observed for ethofumesatssrfragment m/z = 161 at a calibration level 6f.ang/kg.

Accuracy (recoveries)

The accuracy of the method was assessed on thedfabe determined recovery rates. Samples veetifiéd
with ethofumesate at concentrations of 0.02 an@ hg/kg. Mean recoveries per fortification levet the

quantifier ion were in a range of 77-109% for alektock matrices.

Linearity

The correlation between the injected amount of teulce and the detector response was linear fodatds in
matrix in the range from 10 to 600 ng/mL for an&dys meat, milk and eggs using six different camcation
levels. The calibration graphs were of second ondér the correlation coefficients of at least 0.9995. For
each matrix the effect of matrix matched standasdstandards in toluene was examined at high@and |
concentration levels. Milk and egg samples hadigwificant matrix effects (< +10 %). For meat saagph
significant matrix effect was observed (up to +4D %

The correlation between the injected amount of tsulee and the detector response was also lineataodards
in solvent in the range from 10 to 500 ng/mL foalgsis of liver and kidney and from 1 to 50 ng/nalr f
analysis of fat using seven different concentrakewels. The correlation coefficients of the 1/xigleed linear

regression were at lea$tr0.997.

Limit of Quantification

The limit of quantification was defined as the Ieivéortification level with mean recoveries rangimgtween
70% and 110% at a relative standard deviation xe¢eding 20%. These conditions are fulfilled atQH@2
mg/kg fortification level for minced meat, egg amdk and as well for kidney, liver and fat. The @alted limit
of detection (LOD) was estimated to be at leagin@d lower than the respective LOQ, based on tteality

response data and matrix interference observedntral samples, i.e. 0.006 mg/kg.

Repeatability (precision)

The relative standard deviations (RSD) per foificn level ranged from 2% to 18% for the quantifieass
transition in all types of samples. These valueswdthin the guideline requirements (<20 % RSD per

fortification level). The overall RSD of ethofumésan the analysed matrices is in a range from @%x®%.

Reproducibility (ILV)

Two independent laboratory validations were pergatiiRzepka, S.; 2004 (samples of milk, meat and egd) a
Dorn, U.; 2006 (samples of meat onlfof the methods described by Thom, M.; 2004 anddée P.; 2009. The
samples were fortified with ethofumesate at the inafrfortification levels of 0.02 and 0.20 mg/kg.ithe LOQ

and the 10-fold LOQ. Two replicate specimens p&nahmaterial were kept untreated, serving as blank

controls.
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Determination with GC/MS used the characteristitsi@86 m/z (Rzepka, S.; 2004; M-234011-01) or 187 m
(Dorn, U.; 2006; M-271716-01) for quantificationdacalculation of residues and recoveries. For alrites
tested, and for both fortification levels, the meacoveries were between 74% and 90%, with relatizrdard
deviations ok 10%. Since significant interfering signals in tlank control specimens were detected when
using the 161 m/z fragment ion (confirmatory iom}race ethofumesate in meat samples, GC-MS/MS was
additionally used to demonstrate the specificityhef method. Using GC-MS/MS the molecular ion (288)
was used as precursor ion and the daughter io2@72avas monitored. The determined recoveriesifffzation

range 0.02 — 0.20 mg/kg) for ethofumesate wereimit — 110%; the RSD was <20% in all cases.

Extraction efficiency:

No residues (according to the residue definiti@ier to chapter B.7) above the LOQ are expectefdod of
animal commodities regarding the representative ssgar beets. Therefore there is no need to asldres
extraction efficiency. Reference to guidance doaun$ANCO/825/00 rev.8.1.

A summary of all validation results is given in TebB.5.2.2-1.

Conclusion

The data presented demonstrate that using GAB/IEthttl 20031394/01-RVAT [2] permits the determinatio
of residues of ethofumesate in food of animal origith satisfactory accuracy, precision and refdwmkiya The
method is therefore considered to be valid as radni/ enforcement method if the residue definiti®n
restricted to parent compound, only. The LOQ fer &analytical target ethofumesate in all animalrives is
0.02 mg/kg.

Since the multi-residue method for animal matrisesnly applicable to analyse for parent compound
ethofumesate — and since no clear decision oreidue definition for monitoring/enforcement hasiéaken
yet - a new enforcement method for analysing etmetate and its relevant metabolites NC 9607 an@0845

has been developed by United Phosphorus Ltd (URd Jsaprovided for milk, eggs, meat, fat and liver.

Ethofumesate related residues are analysed by HREGBAS. The LOQ is 0.01 mg/kg for each analytedata
sharing agreement (letter of access) between URIthenTask Force Ethofumesate allows the Task Force
Ethofumesate to refer to this method and its inddpat laboratory validation (ILV), for details péesee

Volume 4.
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UPL + TASKFORCE
New residue definition for animal foodstuffs.
In the evaluation for MRL harmonisation (EFSA Jalrof 2012§ EFSA proposed to set the residue definition

in commodities of animal origin as 2-keto-ethofuatesand open-ring-2-keto-ethofumesate, expressed as
Ethofumesate.

Based on the uncertainty of a new residue defimitis Ethofumesate and its two metabolites NC 9&0& NC
20645 in Foodstuffs of Animal Origin, the dossiecludes the additional information for monitoringrposes of
residues in foodstuff of animal origin: A new HPIM'S/MS method is provided for Ethofumesate and its
metabolites NC 9607 and NC 20645 (Jool3, 2012, KQA8) in foodstuff of animal origin for milk, eggieat,
liver and fat.

In addition an independent laboratory validatiothaf analytical HPLC-MS/MS method for Ethofumesatel
its two metabolites NC 9607 and NC 20645 in foofistof animal origin (Schlewitz, 2013b; KCA, 4.2)04as
carried out. The method was validated at 0.01 mgrhkepvine muscle, liver, fat, cow’s milk and heggs. It
complies with the requirements of SANCO 825/00 &%.and SANCO/3029/99 rev. 4.

Reference: Ethofumesate - Validation of an Analytical Method br the Determination of the
Ethofumesate and its two Metabolites NC 9607 and NQ0645 in Foodstuffs of
Animal Origin

Author(s), year: Joof3, S. (2012)

Report/Doc. number: P 2371 G

Guideline(s): SANCO/825/00, rev.8.1., SANCO/3029/69. 4 and OECD ENV/JM/MONO(2007)17

GLP: yes

Reference: Independent laboratory validation of an analytical method for the analysis of
Ethofumesate and its two metabolites NC 9607 and N20645 in foodstuffs of animal
origin

Author(s), year: Schlewitz, P. (2013b)

Report/Doc. number: R B1218

Guideline(s): SANCO/825/00, rev.8.1., SANCO/3029/69. 4 and OECD ENV/JIM/MONO(2007)17

GLP: yes

The objective of this study was to develop anddlidate an analytical method for the determinatibn
Ethofumesate and its two metabolites NC 9607 (Betbbfumesate) and NC 20645 (2-methylpropionic acid
ethofumesate) in various animal matrices to achéelmit of quantitation (LOQ) of 0.01 mg/kg peradyte,

always expressed as Ethofumesate.

' Reasoned opinion on the review of the existingiimam residue levels (MRLs) for Ethofumesate

according to Article 12 of Regulation (EC) No 39803 — EFSA Journal 2012; 10(11): 2959
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Principle of the method:

Residues of Ethofumesate and its metabolites NG 86d NC 20645 in animal matrices were extractet wi
acetonitrile/water and determined by LC-MS/MS ia fositive and negative ion mode (for NC 20645nais
2 transition ions for quantitation and confirmatiexcept for NC 9607 (2-ketoethofumesate) wherelthe

transition was analyzed by &HPLC column for confirmatory purposes.

For method validation the animal specimens wertfiieat (5 replicates per fortification level) atdd. mg/kg
(LOQ) and at 0.10 mg/kg (10 x LOQ) with Ethofumesand its two metabolites NC 9607 and NC 20645.
Additionally two specimens were kept untreatedlaslbcontrols per matrix type. One reagent blank alao
analyzed.

LC- conditions: columns: Thermo, Aquasig=3.0 um particle size, 150 mm length, 3.0 mmR.k-column:
Phenomenex {g, 4 mm length, 3.0 mm i.d. Phenomenex, Luna Phieexyl, 3.0 um particle size, 50 mm
length, 2.0 mm i.d. Pre-column: Phenomenegy € mm length, 3.0 mm i.d; gradient mobile phasewAter +
0.1% formic acid, B: methanol + 0.1% formic acid;

2" LC column: Phenomenex Luna, Phenylhexyl colummgtie: 50 mm, i.d.: 2.0 mm, particle size: 3.0 pm
(confirmation of NC 9607)

MS/MS-conditions: Ethofumesate (ESI positive iondep

Transitions 287 m/z> 121.1 m/z (quantification), 287 m/z 259.2 m/z (confirmation)

NC 20645 (ESI negative ion mode)
Transitions 273 m/z» 78.9 m/z (quantification), 273 m#z 193.9 m/z (confirmation)

NC 9607 (ESI positive ion mode)
Transition 257 m/z» 176.9 m/z (quantification),"2LC column: (confirmation)

Validation:
Specificity
LC-MS/MS two transitions and in the case of NC 96" column with a different stationary phase was used

for confirmation. No interfering signal was presantounting for more than 30% of the LOQ.

Accuracy (recoveries)

All mean recoveries at the fortification levels aré¢he range of 70 - 110%.

Linearity
Calibration functions obtained from injections ofef or six matrix matched standards, ranging froénta 75

ng/mL for milk, egg, meat and liver (all analytes)d from 0.50 to 75 ng/mL for fat (all analytesgresused to
evaluate the specimens. Linear calibration funstiwere calculated and plotted by regression argalysi

Correlation coefficients (r) were 0.99. Plots and equations of the calibration camesavailable.

Limit of Quantification

0.01 mg/kg for all matrices and analytes.
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Repeatability (precision)

The relative standard deviations were <20 % paififtation level.

Reproducibility (ILV)
An independent laboratory validation (ILV) is comtied (Schlewitz, P. (2013b) using the same conultigith

minor deviations which have no adverse impact erstidy, same animal matrices, and the same éariifin

levels as the original method

Specificity

The highly specific LC-MS/MS method uses two maasgitions for Ethofumesate (287 m/z121 m/z and
287 m/z— 259 m/z) and for NC 20645 (2-methylpropionic a€itiofumesate; 273 m/z 79 m/z and 273 m/z
— 194 m/z) for quantitation and quantitative confition. NC 9607 (2-ketoethofumesate) uses one mass
transition (257 m/z» 177 m/z) for quantitation. Confirmation is perfadby a 2 HPLC column using the

same mass transition.

Linearity
The linearity of the detector response for Ethofsate and its two metabolites NC 9607 and NC 2065 w

studied in the range of 1.5 ng/mL to 60 ng/mL (@g7mL to 30 ng/mL for fat) in matrix-matched cahlion
solutions. The correlation coefficients were tyflica 0.990, showing a good linearity.

The linearity of the detector response for the wiwall method was demonstrated by injection of matratched
calibration solutions of Ethofumesate and its twetabolites NC 9607 and NC 20645, at 7 concentraieels,
over the range 1.5 ng/mL to 60 ng/mL (0.7 ng/mB@ong/mL for fat). Calibration curves were calcathfor
each analytical sequence.

The correlation coefficients for these linear rasgiens were typically > 0.990, showing a good liitgaf the

detector response. A graph and equation paramktiee calibration curve is available.

Accuracy
Mean recoveries are in the range of 70-120% fomalirices and analytes which is according to guidan

document SANCO 825/00 rev. 8.1.

Limit of Quantitation

The limit of quantification (LOQ) (expressed asadtimesate) is 0.01 mg/kg for each analyte in alrites.

Repeatability
The relative standard deviations (RSD) wer20%

Validation is summarized in Table B.5.2.1-1
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Extraction efficiency:
No residues (according to the residue definiti@fer to chapter B.7) above the LOQ are expectefdad of

animal commodities regarding the representative ssgar beets. Therefore there is no need to asldres

extraction efficiency. Reference to guidance doaun$ANCO/825/00 rev.8.1.

Conclusion

The analytical method for the determination of &tihmesate and the metabolites NC 9607 and NC 20645 i
sufficiently validated and is considered as enforert method, due to a letter of access by UPL thiéer

Taskforce addresses this Annex point as well.

A summary of all validation results is given in TebB.5.2.2-1.
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Table B.5.2.2-1: Validation results animal matrices-enforcement methods
References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
Thom, M.; 2004 | ethofumesate DFG S19 0.02 81 4 5
M-351880-01 GC-MS Milk 0.02
Taskforce m/z 286 0.2 82 3 5
0.02 80 6 5
Meat 0.02
0.2 85 9 5
0.02 82 7 5
Eggs 0.02
0.2 82 2 5
Mende, P.; 2009 DFG S19 0.02 109 5 5
M-358951-01-1 GC-MS Liver 0.02
Taskforce m/z 207 0.2 105 18 5
0.02 102 18 5
Kidney 0.02
0.2 107 11 5
0.02 77 6 5
Fat 0.02
0.2 92 4 5
Rzepka, S; 2004 ethofumesate DFG S19 0.02 36 8.8 5
M-234011-01 GC-MS Milk 0.02
ILV mi/z 286 0.2 91 3.2 5
Taskforce 0.02 70 7.4 5
Meat 0.02
0.2 79 5.3 5
0.02 81 7.5 5
Eggs 0.02
0.2 92 4.5 5
Dorn, U.; 2006; | ethofumesate DFG S19
M-271716-01 GC-MS - 0.02 80 10 o
ILV m/z 137 Meat '
Taskforce 0.2 75 8 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
JooR' S., 2012 | ethofumesate LC-MS/MS 0.01 86 5 5
UPL + m/z 287> 121 Milk 0.01
Taskforce (quantifier) 0.1 88 2 5
enforcement
0.01 109 2 5
Eggs 0.01
0.1 104 3 5
0.01 101 2 5
Meat 0.01
0.1 99 2 5
0.01 92 9 5
Liver 0.01
0.1 91 4 5
0.01 101 3 5
Fat 0.01
0.1 99 2
NC 20645 LC-MS/MS 0.01 89 5 5
m/z 273> 79 Milk 0.01
(quantifier) 0.1 92 2 5
0.01 105 2 5
Eggs 0.01
0.1 79 2 5
0.01 110 4 5
Meat 0.01
0.1 108 2 5
0.01 91 5 5
Liver 0.01
0.1 85 3 5
0.01 105 2 5
Fat 0.01
0.1 106 1 5
NC 9607 LC-MS/MS 001 93 5 5
m/z 257> 177 Milk 0.01
(quantifier) 0.1 94 1 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
0.01 80 1 5
Eggs 0.01
0.1 96 3 5
0.01 91 3 5
Meat 0.01
0.1 94 1 5
0.01 89 7 5
Liver 0.01
0.1 85 3 5
0.01 96 3 5
Fat 0.01
0.1 96 1 5
ethofumesate LC-MS/MS
0.01 86 4 5
m/z 287> 259 Milk 0.01
(qualifier) 0.1 87 3 5
0.01 105 3 5
Eggs 0.01
0.1 102 2 5
0.01 98 1 5
Meat 0.01
0.1 100 3 5
0.01 93 10 5
Liver 0.01
0.1 85 4 5
0.01 95 3 5
Fat 0.01
0.1 95 3 5
NC 20645 LC-MS/MS 001 87 5 5
m/z 273> 194 Milk 0.01
(qualifier) 0.1 93 2 5
0.01 110 3 5
Eggs 0.01
0.1 89 2 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
0.01 110 5 5
Meat 0.01
0.1 108 2 5
0.01 93 4 5
Liver 0.01
0.1 87 2 5
0.01 107 3 5
Fat 0.01
0.1 106 3 5
NC 9607 LC-.MS/I\{IS 0.01 93 3 5
confirmation Milk 0.01
m/z 257> 177 + 0.1 95 1 5
different stationa
h v 0.01 96 1 5
phase Eggs 0.01
0.1 98 1 5
0.01 92 1 5
Meat 0.01
0.1 96 1 5
0.01 93 6 5
Liver 0.01
0.1 88 3 5
0.01 96 6 5
Fat 0.01
0.1 98 1 5
Schlewitz, P. ethofumesate LC-MS/MS 0.01 1017 99 5
2013b m/z 287> 121 Milk 0.01
ILV (quantifier) 0.1 97.8 2.4 5
UPL +
Taskf 0.01 105.3 4.2 5
askKiorce Eggs 0.01
0.1 105.4 1.2 5
0.01 109.0 2.3 5
Muscle 0.01
0.1 105.9 1.0 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD n
[mg/kg] [mg/kg] recovery [%] [%]
0.01 111.8 3.4 5
Liver 0.01
0.1 105.5 1.1 5
0.01 107.3 4.3 5
Fat 0.01
0.1 113.2 4.5 5
NC 20645 LC-MS/MS 0.01 5
m/z 273> 79 Milk 0.01 ) 100.0 8.0
(quantifier) 01 98.5 6.4 5
0.01 5
Eggs 0.01 105.5 4.2
01 105.0 2.4 S
0.01 5
Muscle 0.01 114.8 3.9
0.1 107.2 45 5
0.01 5
Liver 0.01 108.7 5.5
01 102.9 23 5
0.01 5
Fat 0.01 113.4 71
01 113.4 33
NC 9607 LC-MS/MS 0.01 1011 92 5
m/z 257> 177 Milk 0.01
(quantifier) 0.1 102.9 2.5 5
0.01 111.5 3.4 5
Eggs 0.01
0.1 107.6 2.1 5
0.01 105.0 2.6 5
Muscle 0.01
0.1 105.1 2.3 5
0.01 96.7 9.7 5
Liver 0.01
0.1 102.8 2.6 5
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References Analyte Detection method Matrix LOQ Fortification level Mean RSD
[mg/kg] [mg/kg] recovery [%] [%]
0.01 94.9 13.2
Fat 0.01
0.1 112.0 4.5
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Additional studies are provided but not consideredas enforcement methods or were not according to
guidance document SANCO 825/00 rev. 8.1

Plant matrices

UPL
Reference: Validation of an Analytical Method for the Determination of Residues of
Ethofumesate and its Metabolites NC 8493, NC 960/had NC 20645 in Sugar Beet
Matrices.
Author(s), year: Hamberger, R. (2012a)
Report/Doc. number:
Guideline(s): SANCO/3029/99 rev.4 of 11/07/00, SADIB25/00 rev.8.1
GLP: yes

Justification: Matrices investigated are not complete accordinguidance document SANCO 825/00 rev.8.1.
No ILV is provided.
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B.5.2.3.Soill

Sudies submitted and evaluated for the first inclusion of ethofumesate on Annex |:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:
Report No:

Document No:

Guidelines:
GLP/GEP:

Report:
Title:

Report No:

Document No:

Guidelines:
GLP/GEP:

KCA 4.2 /13;Schneider, E.;1999;M-193143-01
Validation of an analytical method for thetdrmination of ethofumesate and
ethofumesate-2-keto in surface water (determindiioit of 0.1 mcg/L; monitoring
method)

C006011

M-193143-01-1

not specified; Deviation not specified
yes

KCA 4.2 /14;Schneider, E.;1995;M-351950-01
Ethofumesate - Determination of ethofumesatsoil with a determination limit of
50ug/kg - Monitoring method
OFC00004916
M-351950-01-1
not specified; Deviation not specified
yes

KCA 4.2 /15;Schneider, E.;2000;M-351953-01

PR00/003 - Confirmation method for the detaration of residues of ethofumesate in soil
OFC00004917
M-351953-01-1

not specified; Deviation not specified

yes

KCA 4.2 /16;Schneider, E.;1999;M-193143-01
Validation of an analytical method for thetdrmination of ethofumesate and
ethofumesate-2-keto in surface water (determindiion of 0.1 mcg/L; monitoring
method)

C006011

M-193143-01-1

not specified;Deviation not specified
yes
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Report: KCA 4.2 /17;Fuchsbichler, G.; Frank, C.;1992;M-48841

Title: Eine Methode zur Bestimmung von ethofumesdatrinkwasser mittels
Gaschromatographie

Report No: M-468443-01-1

Document No: M-468443-01-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /18;Schneider, E.;1992;M-468435-01

Title: Determination of ethofumesate in the soitatating crops

Report No: M-468435-01-1

Document No: M-468435-01-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /19;Schneider, E.;1992;M-468439-01

Title: Determination of ethofumesate and phenmealipin soil high pressure liquid
chromatography

Report No: M-468439-01-1

Document No: M-468439-01-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /20;Schneider, E.;1994;M-468448-01

Title: PR93/016 - Validation of analytical methodlD78 - Determination of ethofumesate in
air

Report No: M-468448-01-1

Document No: M-468448-01-1

Guidelines: Deviation not specified

GLP/GEP: yes

Report: KCA 4.2 /21;Schneider, E.;1991;M-468557-01

Title: Determination of ethofumesate in water asaiching water high pressure liquid
chromatography

Report No: M-468557-01-1

Document No: M-468557-01-1

Guidelines: Deviation not specified

GLP/GEP: no

TASKFORCE

Additional methods were performed, which were ndirsitted during the first Annex | inclusion proce$bese

studies will be summarized below. For all studiabrsitted during the frame of the first Annex | insion

please refer to the corresponding section in theddoaph and in the baseline dossier (D-008920)igeolvby

the Task Force Ethofumesate (tables in grey tyggfac

The soil analytical methods were modified in orttefollow the state of the art in conduct of anizigt methods

in this field. These methods have not been takenancount for a corresponding update of the Momplgrand

thus a detailed description is included here.
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The present method validation was performed fordéeermination of ethofumesate in soil by HPLC-MS/M

using the Multiple Reaction Monitoring (MRM) mode.

Reference: Method 00806 for the determination of residues of taofumesate in soil by HPLC-
MS/IMS

Author(s), year: Brumhard, B., 2003

Report/Doc. number: 00806, M-122176-01-1

Guideline(s): EC Guidance Document on Residue ArtalyMethods, SANCO/825/00 rev.6

BBA Guideline: Residue Analytical Methods for P&&gistration Control Purposes
Commission Directive 96/46/EC amending Council Diree 91/414/EEC Concerning the
Placing of Plant Protection Compounds on the Maokéi6 July 1996

GLP: yes

Reference: PR00/003 - Confirmation method for the determinatimm of residues of ethofumesate
in soil

Author(s), year: Schneider, E., 2000

Report/Doc. number: OFC00004917, M-351953-01-1

Guideline(s):

GLP:

Principle of method 00806
Soil samples of 20 g were extracted in a microwaitk 40 mL of a mixture of water/acetonitrile. Afte

extraction, a subsample of each soil extract isrifeged to remove fine particles of soil. Identdtion and
quantitation of ethofumesate was done by high pevdmce liquid chromatography using MS/MS detection
the Multiple Reaction Monitoring mode.

LC conditions: column: LiChroCART 75-4 Supersph&d RP 75 mm x 4.0 mm

gradient mobile phases: A: water/acetonitrile/acetid (900/100/0.1; v/v/v); B: acetonitrile/acedicid
(1000/0.1; v/ v);

MS/MS: MRM transition was used: m/z = 284 m/z = 121 (Ethofumesate)

Soil characteristics:

Soil Hofchen, am Hohenseh 4a: 0 — 20 cm soil layer Soil Laacher Hof, AXXa: 0 - 30 cm soil layer
pH (in 0.01 M CaClp solution) B.7 pH (in 0.01 M CaCly solution) 6.3
Organic Carbon [%] 211 Organic Carbon [%] 1.02
Organic Matter [%] 3.63 Organic Matter [%] 178
Cation Exchange Capacity 15 Cation Exchange Capacity 8
[meq /100 g dry soil]

[meqg /100 g dry soil]

max. Water Holding Capacit 344
max. Water Holding Capacity 631 [a /100 g dry soil] 9 -epacly
[g /100 g dry soil] Nirogen 2
Nitrogen 200 [mg N/ 100g dry sail]

[mg N /100 g dry soil] 5090

Fe
[mg / kg dry soil]

Textural Description according to

DIN A Textural Description according to
Fraction [%] Fraction [%] | DIN USDA
Fraction %] Fraction [%]
Clay 10.3 Clay 102
not determined clay 50
Silt 815 Silt 813 silt 28
Sand 82 Sand 8.5 sand 724
Soil type:  loamy silt Soil type:  silt Soiltype:  sandy loam
Validation
Specificity

LC/MS/MS using MS/MS transition for detection andaqtification of ethofumesate ensures a high level
specificity. The blank values in all control sangpigere below 1/3 x LOQ.
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Linearity
The correlation between the injected amount of teutlt® and the detector response was linear, rafiging

1 pg/L to 100ug/L (n=7); graph and equation parameter availaiie. correlation coefficient was > 0.9983.

Accuracy
The mean recoveries at each fortification leveliartae range of 70 to 110%.

LOQ

The limit of quantification (LOQ) for ethofumesate study 00806 is pg/kg in soil. The fortification level of
the confirmatory metho@R00/003is 50 ug/kg. Therefore, the limit of quantificatigLOQ) for ethofumesate
assayed with method 00806 is set afig(kg in soil.

Repeatability
The procedure was shown to yield repeatable redbitsing method validation, the relative standaedidtions

at the individual fortification levels and the oalrelative standard deviations ranged betwee®$olaid 8.9%.

Confirmatory method

Since only one transition is reported for metho8@&) an additional GC-MS methoBR00/003} provided for
first Annex | inclusion is submitted for confirmaii.
Principle of method PR00/003 for confirmation
The method works according to the following prideipExtraction of ethofumesate from the wet soil
with acetone, evaporation of the extract to theeags residue, extraction of the aqueous phase with
dichloromethane, evaporation of the dichloromethariact to dryness, re-solvation in hexane and
performance of silica gel clean up. Finally measeet is performed by means of GC-MS technique in
the SIM mode using three specific ions.
GC-MS measurement was used with selected ion margt¢SIM):
Ethofumesate: m/z = 161 (used for evaluation, m179, m/z = 286
Specificity
GC-MS using for detection and quantification ofatimesate ensures a high level of specificity. The

blank value was below 10 pg/kg.
Linearity

The correlation between the injected amount of tsutlee and the detector response was linear, ranging

from 0.495 pg/ml to 2.97 pg/mL. The correlationficeent was 0.9898.

LOQ

The fortification level of the confirmatory methd@R00/003 is 50 pg/kg. Therefore, the limit of
guantification (LOQ) for ethofumesate assayed withod 00806 is set at p@/kg in soil.

Repeatability
The mean recovery (n=3) was 95% (z 2.9%).

129



Ethofumesate Volume 3 — B.5 (AS) January 2015

According to guidance document 825/00 rev.8.1 3Jicates are in line for confirmation by an

independent analytical technique.

Validation summarized in Table B.5.2.3-1.

Conclusion
The LC-MS/MS method 00806 has been sufficientlydaibd in soil (LOQ = 50 pg/kg or 0.05 mg/kg).
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UPL

Based on the uncertainty of a new residue defimitior Ethofumesate in séilthe following additional
information for monitoring purposes of residuesail is provided: A new validation of an analyticaéthod for
the determination of residues of Ethofumesate snohétabolite NC8493 in soil. The method appliedysis by
GC with MS detection. It complies with the requirems of SANCO 825/00 rev. 8.1.

Reference: Ethofumesate - Validation of an Analytical Method br the Determination of
Residues of Ethofumesate and its metabolite NC 8493 Soll

Author(s), year: Hamberger, R. (2012b)

Report/Doc. number: 12A04042-01-VMS

Guideline(s): SANCO/825/00, rev.8.1

GLP: yes

Principle of method

10 g of the soil sample (BBA 2.3 soil with batch .N&232706), 5 mL water and 20 mL acetonitrile were
combined and shaken for at least 12 hours. Theredftg sodium chloride and 4 g magnesia sulphate w
added and shaken again for approx. 1 min to septratphases and drying the acetonitrile extractaliguot of
10 mL was evaporated to dryness. The dry residgera@onstituted in 2.5 mL n-hexane / ethyl acedatgv/v),
The extract was applied to a solid-phase columh @i g activated carbon (EnviCarbTM, Supelco NQ%!,
equilibrated with 5 mL of hexane/ethyl acetate (&/)). The analytes were eluted with 2 x 4 mL dex/ethyl
acetate (6:4, v/v).

All eluates were collected in a pear shaped fldsk solvent evaporated to dryness at 40°C and stitated in 1
mL toluene for GC/MS analysis

GC-MS (EI-SIM) conditions: column: Phenomenex ZB-36 m x 0.25 mm i.d., 0.25 pm

Ethofumesate parent compound with three charatitefimgment lons with m/z = 286 (quantificatiomy/z
=207 and 161 (confirmation).

NC8493 metabolite with three characteristic fragtriens with m/z =179 (quantification), m/z = 229da258
(confirmation).

Soil (BBA 2.3) characteristics:

Parameter

pH (Calcium chloride) 65
TOC [%] 114

CEC [mval/100g]| 9.27
Soil Density (Volumetric method) [oL) 1300
Particle sizes according to German DIN

(2000to >630 pm) [%) 35
(630to > 200 um) %) 259
(200to =63 pm) %] 290
(630 > 20 ym) (%] 232
(20t0 >6.3um) (%] 74
(6310 >2pm) %) 28
(<2 pm) (%] 8.2
Soil type (DIN 4220) Loamy sand (SI)

Particle sizes according to USDA
Sand (2000 to > 50 pum) [%] 639
Silt (50to>2 pm) [%) 274
Clay (<2pm) [%] 90
Soil type (USDA) Loamy sand

According to Sanco 221/2000 rev. 7b metabolibesmfl in soil metabolism studies are to be consttageresidues if they have
been found in relevant soil degradation and soitalmgism studies at concentrations of 5% of theliagpamount
(radioactivity) in 2 subsequent samplings.
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Validation

Specificity

GC-MS is highly specific for Ethofumesate and itstabolite NC 8493. Analysis as well of control dpemns

of soil with GC/MS using three characteristic fragrhions with m/z > 100 per analyte yielded no gigant
residues of Ethofumesate and its metabolite NC8#93ve 30% of the LOQ indicating that no significant

interferences were present.

Linearity

The linearity was proven by injecting matrix-matdrstandard solutions in the range from 7.5 pg/baé pg/L
(five points, single injection each) for Ethofumisand in the range from 30 pg/L to 2000 pg/L (fp@@nts,
single injection each) for metabolite NC8493. Itjens of samples were interspersed with injectiohsatrix-
matched standards to provide a continuous chettheahstrument calibration.

The calibration graphs for Ethofumesate were linvéghnin the range from 7.5 pg/L to 500 pg/L (copesding

to 0.0015 mg/kg to 0.1 mg/kg in soil) with corrédat coefficients of 7> 0.9995 (respectively 0.9997).

The calibration graphs for metabolite NC8493 wadreedr within the range from 30 pg/L to 2000 pg/L
(corresponding to 0.006 mg/kg to 0.4 mg/kg in swith correlation coefficients of & 0.9991 (respectively*
0.9995). Equations are available for each ion frexgim

Accuracy
The mean recoveries at each fortification leveliarte range of 70 to 110%.

LOQ
Limit of quantification: LOQ was 0.005 mg/kg forleffumesate and 0.02 mg/kg for NC8493.

Repeatability
During method validation, the relative standardiaéens at the individual fortification levels rélee standard

deviations ranged between 1.5% to 4.3% .
Validation is summarized in Table B.5.2.3-1.
Conclusion

The analytical method is sufficiently validated ftre determination of ethofumesate and the metaboli
NC8493.
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Table B.5.2.3-1: Validation results for soil —enfotement methods

T Mean RSD
. . LOQ Fortification level
References Analyte Detection method Matrix recovery | [%]
[ma/kg] [mg/kg] o
(0]
Brumhard, B; ethofumesate 00806 Soil Hofchen 0.005 104 5.5
(2003) LC-MS/MS 0.05*
M-122476-01-1 miz 287—121 Soil Laacher Hof 0.05 92 6.5
Taskforce
Soil Héfchen 0.005 90 8.9
0.05*
Soil Laacher Hof 0.05 90 1.7
Schneider, E.; ethofumesate PR00/003
2000 GC-MS m/z = 161 ,
M-351953-01 Standard soil 2.2 0.05 0.05 95 2.9
confirmatory
Taskforce
Hamberger, R. | ethofumesate GC-MS Standard soil BBA 2.3 0.005 83 26 5
(2012b) m/z = 286 0.005
UPL (quantification) 0.05 80 15 5
ethofumesate GC-MS 0.005 84 23 5
m/z = 207 0.005
(qualification) 0.05 80 15 5
ethofumesate GC-MS 0.005 84 0.7 5
m/z = 161 0.005
(qualification) 0.05 80 15 5
NC 8493 GC-MS 0.02 80 3.3 5
m/z =179 0.02
(quantification) 0.20 78 4.3 5
NC 8493 GC-MS 0.02 81 29 5
m/z = 258 0.02
(qualification) 0.20 78 3.3 5
NC 8493 GC-MS 0.02 81 2.2 5
m/z = 229 0.02
0.20 79 3.3 5

(qualification)

* The confirmarory metho&R00/003 (Schneider, E. 2008)spiked lowest at fortification level 0.05 mghAaconfirm the LOQ of the primary method 00806eféfore

the LOQ is set at 0.05 mg/kg.
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B.5.2.4.Water
TASKFORCE

Additional studies were performed, which were ndimitted during the first Annex | inclusion proce$tese
studies will be summarized below. For all studiabrsitted during the frame of the first Annex | insion

please refer to the corresponding section in theaddoaph.

According to Regulation 283/2013 an ILV for dringimvater is required. For this reason a new prirmaeyhod

was validated.

Reference: Analytical method 01387 for the determination of vaious pesticides in drinking and
surface water by HPLC-MS/MS

Author(s), year: Krebber, R.; Braune, M.;2013

Report/Doc. number: MR-13/085, M-466732-01-1

Guideline(s): Regulation (EC) No 1107/2009 of thedpean Parliament and of the Council of 21

October 2009 concerning the placing of plant pri@egroducts on the market and
repealing Council Directives 79/117/EEC and 91/EHLL

EC Guidance Document on Residue Analytical Meth8#8YC0O/825/00 rev. 8.1

of November 16, 2010

European Commission Guidance Document for Generatid Reporting Methods of
Analysis in Support of Pre-Registration data Regpaients for Annex Il (part A, Section
4) and Annex Il (part A, section 5) of directivé/@14, SANCO/3029/99 rev. 4, July 11,

2000;

GLP: yes

Reference: Independent laboratory validation of BCS analytical methods 01333 and 01387 for
determination of various pesticides in surface wateby Di-HPLC-MS/MS

Author(s), year: Stanislowski, T., 2013

Report/Doc. number: P3117 G

Guideline(s): Regulation (EC) No 1107/2009 of thedpean Parliament and of the Council of 21

October 2009 concerning the placing of plant pri@egroducts on the market and
repealing Council Directives 79/117/EEC and 91/EEZ
European Commission Guidance Document for Genegratia Reporting Methods of
Analysis in Support of Pre-Registration data Respaients for Annex Il (part A, Section
4) and Annex Il (part A, section 5) of directivé/@14, SANCO/3029/99 rev. 4, 11/07/00
Guidance document on Pesticide Residue Analyticthilds, SANCO/825/00/rev. 8.1,
European Commission, Directorate General HealthGantsumer Protection 16/11/2010
Commission Regulation (EU) No 283/2013 (section) 4f2L March 2013 setting out the
data requirements for active substances, in acnoedaith Regulation (EC) No
1107/2009 of the European Parliament and of then€ibooncerning the placing of plant
protection products on the market.;

GLP: yes

Principle of method 01387

The analytical method 01387 was developed for @terchination of ethofumesate in drinking and swefaater
by direct injection into the HPLC-MS/MS instrumenithout further clean-up. Identification and quéation of
ethofumesate was performed by HPLC using MS/MSdiete in the multiple reaction monitoring (MRM)
mode and external matrix-matched standard solutidrsecond MRM transition was used for confirmatidhe

method was validated using surface water fromithex Rhine.

LC conditions: column: Ascentis Express gm C18, 50 mm x 2.1 mm, Supelco (or equivalent)
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gradient mobile phases:

A: Deionized water/formic acid (1000/0.12, v/v) + 1Mrammonium formate;
B: Methanol/formic acid (1000/0.12, v/v) + 10 mM aronium formate

C: Deionized water/methanol/formic acid 500/50020\/v/v)

MS/MS: 2 MRM transitions were used: m/z = 384m/z = 121 (quantitation)

m/z = 304— m/z = 241 (confirmation)
Surface water characteristics (River Rhine samiplegtverkusen-Hitdorf):

Parameter Value
Total organic carbon (TOC) 2 mgiL
Dissolved organic carbon (DOC) 2 magiL
Conductivity A48 pS/cm
pH 73
Water hardness 9.9dH
Filterable solids 14 mg/L
Dry residue after filtration 290 mg/L
Validation
Specificity

HPLC-MS/MS using two characteristic MS/MS transisofor quantitation and confirmation is highly sifiec
therefore an additional confirmatory method is matcessary. Residues in control samples were below
0.3 xLOQ.

Linearity
The correlation between the injected amount of tsutlee and the detector response was linear (1ighbesi) for
ethofumesate, covering a range from 0.015 tou§/D (n=6) graph and equation parameter are avaiaiihe

correlation coefficients were 0.9998 for both MRidrtsitions.

Accuracy

Because of the direct measurement of fortified daspecovery rates cannot be calculated. As a unedsr
the precision of the method, the intra-laborat@yeatability is given as relative standard devia{i@SD) for

the individual fortification levels.

Limit of Quantitation

The limit of quantification (LOQ) for ethofumesage0.05ug/L in drinking and surface water.

Repeatability

The relative standard deviations (RSD) during metkalidation at the individual fortification levelanged
from 1.7 to 2.9% for both MRM transitions.

Reproducibility (ILV)
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The independent laboratory validation (ILV) (Stdmweski, T., 2013) uses the same conditions and the

same fortification levels as the primary method.

Surface water characteristics (River Danube at @armany):

Parameter Value
Total organic carbon (TOC) (EN 1484:19497) 1.90 mg/L
Dissolved organic carbon (DOC) (EN 1484:1997) 1.7 mg/L

Conductivity (EN 278585:1993)

584 pSfem (25°C)

pH (DIN 33 404.C 5)

B.16

Water hardness (calculated)

3.20 mmolL (17.9°d)

Filterable solids (EMN 872 Whatman GF 6)

3.1 mall

Specificity

HPLC-MS/MS using two characteristic MS/MS trangisdfor quantitation and confirmation is highly sifiec

therefore an additional confirmatory method is metessary. Residues in control samples were below

0.3 x LOQ (0.015 pg/L).
Linearity

The correlation between the injected amount of teulce and the detector response was linear (Lightexd) for

ethofumesate, covering a range from 0.015 tqu@/0 (n=5) graph and equation parameter are availdtie

correlation coefficients for both MRM transitioneme 0.9995 and 0.9992, respectively.

Accuracy

Because of the direct measurement of fortified dasppecovery rates cannot be calculated. As aunedsr

the precision of the method, the intra-laborat@pyeatability is given as relative standard devia(RSD) for

the individual fortification levels.

Limit of Quantitation

The limit of quantification (LOQ) for ethofumesag0.05ug/L in drinking and surface water.

Repeatability

The relative standard deviations (RSD) during methalidation at the individual fortification levetanged

from 1.4 to 5.5% for both MRM transitions

Conclusion

The method meets all guideline criteria to deteemesidues of ethofumesate in drinking and surfeater at a

limit of quantitation (LOQ) of 0.0;g/L. A validation for drinking water was not regeit because the validation

of surface water is sufficient.

Validation is summarized in Table B.5.2.4-1
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UPL

Based on the uncertainty of a new residue defimifar Ethofumesate in surface water and accordiniqtest
requirements for a post registration monitoring et for drinking water, the following additionalfarmation
for monitoring purposes of residues in surface @uicking water is included:

1. A new validation of an analytical method for #hetermination of residues of Ethofumesate in dnigland
surface water by JooRR (2011). The method appliel/sis by LC with MS/MS detection using 2 trangitions
for quantitation and confirmation. It complies witie requirements of SANCO 825/00 rev. 8.1. Thgealimit
of quantification is 0.05 pg/L.

2. A new validation of an analytical method for tdetermination of residues of Ethofumesate and its
metabolites NC9607 and NC20645 in surface watdrddémberger (2012c). Analysis is carried out by mezns
GC with MS detection. It complies with the requirems of SANCO 825/00 rev. 8.1.

3. An independent laboratory validation of the noettin surface water by Hamberger (2012c).

Reference: Ethofumesate - Validation of an Analytical Method br the Determination of
Ethofumesate in Water

Author(s), year: Joof3, S. (2011)

Report/Doc. number: P 2368 G

Guideline(s): SANCO/825/00 rev. 8.1, 16/11/2010 8AINCO/3029/99 rev. 4

GLP: yes

Principle of the method
Residues of Ethofumesate were determined in drin&imd surface water by direct injection with LC-MIS in
the positive ion mode, using 2 transition ionsdaantitation and confirmation.
LC conditions: column: Supelco, Ascentis Expregs £.7 um patrticle size, 50 mm length, 2.1 mm im-P
column: Phenomenex;& 4 mm length, 3.0 mm i.d. gradient mobile phases:
A: H,O/MeOH 8/2, v/v with 0.1% formic acid and 5 mM DNl Eicetate ; B: HD/MeOH 1/9, v/v with 0.1%
formic acid and 5 mM NElacetate
MS/MS: 2 MRM transitions were used: 287 miz121.1 m/z (quantitation)
287 m/z— 259.2 m/z (confirmation)
Water characteristics:
Drinking water (local tap water supply):

pH 7.64, total water hardness: 2.24 mmol/L corresponding to 12.6 °dH. The water was
characterized by accredited Institute Alpha (Ulm, Germany following common DIN or EN
guidelines and methods), resulting in the following:

Conductivity at 25°C: 523 pS/cm
Magnesium (EN ISO 11885:1997): 13.1 mg/L,
Calcium (EN ISO 11885:1997): 68.3 mg/L

Surface water (River Brenz (Germany):

pH 7.92, total water hardness: 2.59 mmol/L corresponding to 14.5 °dH. The water was
characterized by accredited Institute Alpha (Ulm, Germany following common DIN or EN
guidelines and methods), resulting in the following:

Conductivity at 25°C: 569 uS/cm
Magnesium (EN ISO 11885:1997): 4.0 mg/L

Calcium (EN ISO 11885:1997): 97.3 mg/LL
DOC (dissolved organic carbon, EN 1484:1997): 0.87 mg/L
Silt content (EN 872 Whatman GF 6): <0.5 mg/L
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Validation
Specificity
HPLC-MS/MS using two characteristic transitions fantitation and confirmation is highly speciticerefore

an additional confirmatory method is not necess@gsidues in control samples were below 20% of (D€.

Linearity
The calibration graphs for Ethofumesate were live#in the range from 0.01 pg/L to 0.75 pg/L (n=6)

Correlation coefficients (r) were 0.997. Plots and equations of the graphs areablail

Accuracy
For both MS/MS transitions monitored, average recias for Ethofumesate were in the acceptable rahge

70% and 110%,

Limit of Quantitation

The limit of quantification (LOQ) for ethofumesag0.05ug/L in drinking and surface water.

Repeatability
The relative standard deviations (RSD) is < 20%

Reproducibility (ILV)
No independent laboratory validation (ILV) is awdle.

Conclusion
The analytical method is sufficiently validatedweyver, an ILV is missing, for the determination of
ethofumesate in surface and drinking water.

Validation is summarized in Table B.5.2.4-1

Reference: Validation of an Analytical Method for the Determination of Residues of
Ethofumesate and its Metabolites NC9607 and NC20645 Surface Water

Author(s), year: Hamberger, R. (2012c)

Report/Doc. number: 12A04042-01-VMWA

Guideline(s): SANCO/825/00, rev.8.1.

GLP: yes

Reference: Ethofumesate-Independent Laboratory Validation of a analytical method for the
determination of Ethofumesate and its metabolites 8 20645 and NC 9607 in surface
water

Author(s), year: Brown D. (2014)

Report/Doc. number: S13-04250

Guideline(s): SANCO/825/00, rev.8.1

GLP: yes

The used method is performed for the determinatioresidues of Ethofumesate and its metabolites9EC7

and NC 20645 in surface water.
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Principle of the method
Surface water was acidified and the analytes werieleed by solid phase extraction. The solid pheas
washed with a water/methanol mixture and pure watofumesate and its metabolites were extractdd w
acetonitrile. After evaporation, the eluate wasugit to a defined volume with acetonitrile and spatl using
capillary gas chromatography with mass selectivedi®n (GC-MSD).
GC conditions: column: Phenomenex ZB-35, 30 m $0x2n i.d., 0.25 um Part No. 7HG-G003-11
MS (EI-SIM):  Ethofumesate: m/z 286.0 (quantifier)z 161.0, 207.0 (qualifiers);

NC 9607: m/z 256.0 (quantifier), m/z 149.0, 15@Qalifiers)

NC 20645 is converted to NC 9607 under GC/MS dirth

Surface water characteristics:

Origin River Enz, Neuenbirg/Germany
pH 7.77

conductivity 130 yS/icm

DOC 45 mg/L

Total hardness 0.37 mmol/iL (2.1 dGH)

Validation
Specificity
No significant interferences from the specimen iratiere detected at the retention times correspanth the

analytes in any of the control specimens useddoovery experiments.

Analysis of control specimens of surface water V8(®/MS using three characteristic fragment ion$ witfz >
100 per analyte yielded no significant residueEthbfumesate and its metabolites NC 9607 and N@206

above 30% of the LOQ indicating that no significanterferences were present.

Linearity
The linearity of the detector response was confitimg injecting five matrix-matched standard solnsio

covering the working range of 5 pg/L to 500 pg/brfesponding to 0.02 pg/L to 2.0 pg/L in surfaceena
(n=5) for Ethofumesate, metabolite NC 9607 andhfetabolite NC 20645.

Correlation coefficients’e> 0.997 for each analyte. Plots and equations ofthphs are available.

Accuracy
The average recoveries for Ethofumesate and theboiies NC 9607 and NC 20645 were in the acceptabl

range of 60% and 120%.

Limit of Quantitation
The limits of quantification (LOQs) for ethofumesaind the metabolites NC 9607 and NC 20645 arpdill

each.

Repeatability
The relative standard deviations (RSD) is < 30%
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Reproducibility (ILV)
The independent laboratory validation (ILV) Brown [014) uses the same method principles and the

same fortification levels as the primary method.

Surface water characteristics (Ramsley Brook asdvi] UK;):

Determinand Result Units
Dissolved Organic Carbon 354 mg/L
Total Hardness (EDTA titration) | 555 mg/L as CaCOs
Total Alkatinity 308 mg/L as CaCO; ]
Bicarbonate 376 mg/L
Carbonate <0.1 mg/L
Electrical Conductivity 1332 pSfom
pH 76
Specificity

No significant interferences were detected in dtye reagent blank and control specimens. Three io

fragments > m/z 100 were detected for each andRgsidues detected in the control samples weré&130Q.

Linearity
Linearity was checked in the range of 0.005 pg/edriesponding to 0.02ug/L ) to 0.5 pg/mL (n=5).

Correlation coefficients are >0.999. Plots and @iqngarameters of the calibration curve are abigla

Accuracy

Recoveries were found between 70 and 120% for aaalyte.

Limit of Quantitation

The limit of quantification (LOQ) for ethofumesag0.05ug/L in drinking and surface water.

Repeatability
The relative standard deviations (RSD) was < 20%.

Validation is summarized in Table B.5.2.4-1

Conclusion
The analytical method is sufficiently validated &hofumesate and the metabolites NC 9607 and @30
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Table B.5.2.4-1: Method validation for ethofumesatén water —enforcement methods

LOQ Fortification level Mean RSD :
References Analyte Detection method Matrix Area [%]
(bg/L] [no/L] counts
Krebber, R,; ethofumesate 01387 Surface water
Braune, M., 2013 LC-MS/MS 0.05 0.05 841 2.5 5
M-466732-01 m/z 304—121 05 62499 29 5
Taskforce (quantification)
enforcement 01387
LC-MS/MS 0.05 0.05 15172 2.9 5
m/z 304— 241 '
Stanislowski, T.,| ethofumesate LC-MS/MS 0.05 36871 55 5
2013, M-470714- m/z 304— 121 0.05
02 (quantification) 0.5 298009 1.4 5
LV LC-MS/MS 0.05 103425 2.7 5
Taskforce miz 304 241 0.05
(qualification) 0.5 996780 1.0 5
— Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
[hg/L] [Hg/L] o
(%]
JooR, S. (2011) | ethofumesate LC-MS/MS Drinking water 0.05 105 4 5
UPL 287 m/z— 121 m/z 0.05
(quantification) 0.5 81 3 5
LC-MS/MS 0.05 101 5 5
287 m/z— 259 m/z 0.05
(qualification) 0.5 81 4 5
LC-MS/MS Surface water 0.05 95 2 5
287 m/z— 121 m/z 0.05
(quantification) 0.5 108 1 5
LC-MS/MS 0.05 95 3 5
287 m/z— 259 m/z 0.05
(qualification) 0.5 108 3 5
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. Mean RSD n
. . LOQ Fortification level
References Analyte Detection method Matrix recovery [%]
/L] [HgrL] %
0]
Hamberger, R. | ethofumesate GC-MS Surface water 0.1 102 23 5
(2012c) m/z 286 (quantifier) 0.1
1.0 100 3.0 5
UPL
enforcement NC 9607 GC-MS 0.1 97 3.9 5
m/z 256 (quantifier) 01
1.0 83 2.5 5
NC 20645 GC-MS 0.1 64 5 5
determined as NC 9606 m/z256 (quantifier 01
(@ ) 1.0 73 6.8 >
ethofumesate GC-MS 0.1 101 3.8 5
m/z 207 (qualifier) 01
1.0 100 3.0 5
NC 9607 GC-MS 0.1 96 3.2 5
m/z 149 (qualifier 01
@ ) 1.0 83 25 5
NC 20645 GC-MS 0.1 64 5 5
determined as NC 9606 m/z 150 (qualifier) 0.1
1.0 73 6.8 5
ethofumesate GC-MS 0.1 101 3.8 5
m/z 161 (qualifier) 01
1.0 99 3.0 5
NC 9607 GC-MS 0.1 926 29 5
m/z 149 (qualifier 01
¢ ) 1.0 84 2.0 5
NC 20645 GC-MS 0.1 63 36 5
determined as NC 9606 m/z 150 (qualifier) 01
1.0 74 8.0 5
Brown D. ethofumesate GC-MS Surface water 01 100 20 5
(2014) SIM 3 fragment ions 0.1
1.0 98 3.0 5
ILV
UPL NC 9607 o1 0.1 96 2.0 5
' 1.0 99 1.5 5
NC 20645 0.1 99 2.7 5
determined as NC 9606 01
1.0 98 2.4 5
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B.5.2.5.Air
This issue is addressed in the DAR for first inilns No confirmatory is required for matrix airthe analyte is

sufficiently validated in the matrices soil and arat

B.5.2.6.Body fluids and tissues

According to guidance document SANCO/825/00 rel.r& method is required since ethofumesate is not
classified. However, to be in line with Regulatibh07/99 analytical methods are available for animatrices
including tissues (meat) and fluids (milk) in tRIRAR (JooR3 S., 2012) and is as well addresseddgmiasma
(McKenzie 1994) in the original DAR (1998).
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B.5.3. REFERENCES RELIED ON

Data Point | Author(s) Year Title Vertebra
Company Report No. te study
Source (where different from company) Y/N
GLP or GEP status
Published or not

Data
protection
claimed
Y/N

Justificat
ion if
data
protectio
nis
claimed

Owner

Previous
evaluatio
n

KCA 411 | Fuchsbichler, 1989 Ethofumesat und 2-oxo-2,3-dihydro-3.3- | N
/08 G. dimethyl-benzofurane-5-yl-methansulfonat
(ethofumesat-2-keto), bestimmung in
zuckerrueben

Universitat Miinchen; Freising; Germany
Feinchemie Schwebda,

Report No.: HVA 10/89,

Edition Number: M-463306-01-1

Date: 1989-07-12

GLP/GEP: no, unpublished

...also filed: KCA 4.1.2 /19

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA 411 | Fuchsbichler, 1992 Ethofumesate; SC500; sugar beet; Germany; | N
/09 G. BBA
Technische Universitaet Muenchen,
Weihenstephan, Freising, Germany
Feinchemie Schwebda ,
Report No.: HVA 14/91,
Report includes Trial Nos.:
FSG3189-H-RI-A
FSG 3189-H-RI-B
FSG 3189-H-RIV-A
FSG 3189-H-RIV-B
Edition Number: M-357851-01-2
Date: 1992-09-09
GLP/GEP: yes, unpublished
...also filed: KCA 4.1.2 /20

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA 411 | Schneider. E. 1991 Bestimmung von  Ethofumesat wund | N
/10 Ethofumesat-2-keto in Spinat und Mais -
Gaschromatographische =~ Methode — mit
massenselektivem Detektor

- not applicable -

Feinchemie Schwebda,

Report No.: M-463329-01-1,

Edition Number: M-463329-01-1

Date: 1991-02-02

GLP/GEP: no, unpublished

...also filed: KCA 4.1.2 /21

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA 411 | Krebs, G.; | 1992 Determination of ethofumesate and | N
/11 Schneider phenmedipham in sugar beet plants high-
pressure liquid chromatography

- not applicable -

Feinchemie Schebda,

Report No.: DrK063,

Edition Number: M-463318-01-1

Date: 1992-07-07

GLP/GEP: no. unpublished

...also filed: KCA 4.1.2 /22

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA 4.11 | Eichelmann, 2011 Analytical method - Determination of AE | N
/12 C.; B049913 (Ethofumesate) in technical grade
Krautstrunk, and pure active substance by high
G. performance liquid chromatography (HPLC)
Bayer CropScience,

Report No.: AM022208FP2,

Edition Number: M-411668-01-1

Date: 2011-08-03

GLP/GEP: no, unpublished

Revised
analytical
method

Bayer
CropScience

Submitte
d for the
purpose
of
renewal
(2014)

KCA 4.11 | Eichelmann, 2011 Amendment no 1 to study report PA11/058 - | N
/13 C; Validation of HPLC-analytical method
Krautstrunk, AMO022208FP2 - Determination of AE
G. B049913 (Ethofumesate) in technical grade
and pure active substance by high
performance liquid chromatography (HPLC)
Bayer CropScience,

Report No.: PA11/058 Al.

Edition Number: M-411672-02-1

2011-02-
17 to
2011-05-
24
Validatio
n
according
to
SANCO/3

Bayer
CropScience

Submitte
d for the
purpose
of
renewal
(2014)
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Data Point

Author(s)

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebra
te study
Y/N

Data
protection
claimed
Y/N

Justificat
ion if
data
protectio
nis
claimed

Owner

Previous
evaluatio
n

Date: 2011-08-03
...Amended: 2012-06-01
GLP/GEP: yes, unpublished

030

KCA 411
122

Bittner, P

Grimmig, B.

2006

Water determination according to Karl
Fischer (CIPAC MT 30.5)

Bayer CropScience,

Report No.: PM000903MF3,

Edition Number: M-106281-03-2

Date: 2006-09-18

...Amended: 2007-07-24

GLP/GEP: no, unpublished

Bayer
CropScience

Submitte
d for the

purpose
of
renewal

(2014)

KCA 42
/01

Specht

1988

Vertfication of the applicability of the DFG
multi- method S 19 for the quantitative
determination of residues of ethofumesate
in water and beet.

Dr. Specht & Partner, Chemische
Laboratorien GmbH, Germany

Bayer CropScience,

Report No.: A89831,

Edition Number: M-155359-01-2

Date: 1988-09-06

GLP/GEP: no, unpublished

Bayer
CropScience

In DAR
(1998)

KCA 42
/02

Wrede. A.

1997

Ethofumesate AE B049913 (Hoe 082551,
ZK 49913) Analytical method for the
determination of residues of ethofumesate
and its metabolite NC 9607 (AE C509607)
1in sugar beets and chickpeas by GC
Hoechst Schering AgrEvo GmbH, Frankfurt
am Main, Germany
Bayer CropScience,
Report No.: A89866,
Report includes Trial Nos.:

CR 96/021
Edition Number: M-165538-01-1
Date: 1997-01-31
GLP/GEP: yes, unpublished
...also filed: KCA 4.1.2 /17

Bayer
CropScience

In DAR
(1998)

KCA 42
/03

Reichert, N.

2000

Independent laboratory validation of the
method of analysis for the determination of
ethofumesate and metabolite NC 9607 (AE
C0509607) in sugar beet and pea

Institut Fresenius Chemund Biolog. Lab.
AG, Taunusstein, Germany

Bayer CropScience,

Report No.: C009953.

Edition Number: M-199578-01-1

Date: 2000-10-10

GLP/GEP: yes, unpublished

Bayer
CropScience

In DAR
(1998)

KCA 42
/04

Wrede. A.

2000

Validation of the method AL 081/96-0 in
peas and sugar beet roots by GC-MSD -
ethofumesate - Code: AE B049913

Aventis CropScience GmbH, Frankfurt am
Main, Germany

Bayer CropScience,

Report No.: C009934,

Edition Number: M-199547-01-1

Date: 2000-09-28

GLP/GEP: yes, unpublished

...also filed: KCA 4.1.2 /18

Bayer
CropScience

In DAR
(1998)

KCA 42
/05

Schneider, E.

2000

Validation of an analytical method for the
determination of residues of ethofumesate
and ethofumesate-2-keto in sugar beet roots
and sugar beet leafs

UCL GmbH, Koeln, Germany

Feinchemie Schwebda ,

Report No.: OFC00004912,

Edition Number: M-351870-01-1

Date: 2000-02-23

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)
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Data Point | Author(s)

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebra
te study
Y/N

Data Justificat | Owner Previous
protection | ion if evaluatio
claimed data n

YN protectio
nis
claimed

GLP/GEP: yes, unpublished

KCA 42 | Witte, A.
/06

2000

Residue analysis of ethofumesate and
ethofumesate-2-keto in sugar beet -
Independent laboratory validation (ILV)
GAB Biotechnologie GmbH & IFU
Umweltanalytik GmbH, Niefern-
Oeschelbronn, Germany

Feinchemie Schwebda .

Report No.: OFC00004913,

Edition Number: M-351894-01-1

Date: 2000-06-29

GLP/GEP: yes, unpublished

N - Adama In DAR
(formerly (1998)

Feinchemie
Schwebda)

KCA 42| Tew, E. L;
/07 Cole, M.

2001

Analytical method for the determination of
Ethofumesate and its metabolites NC 9607,
NC 8493 and NC 20645 in sugar beet roots
and tops

Aventis CropScience;

Bayer CropScience,

Report No.: C045437,

Edition Number: M-237088-01-1

Date: 2001-10-31

GLP/GEP: no, unpublished

...also filed: KCA 4.1.2 /23

N - Bayer In DAR
CropScience (1998)

KCA 42 | Eckert,J. A
/08

2001

Independent laboratory Validation of
Aventis CropScience Method-Analytical
Method for the Determination of
Ethofumesate and Its Metabolites, NC 9607,
MC 8493 and NC 20645 in Sugar Beet
Roots and Tops
Enviro-Bio-Tech, Ltd., (EBT), Bemville,
PA USA
Bayer CropScience,
Report No.: B003792,
Report includes Trial Nos.:

AV-01-01
Edition Number: M-240796-01-1
EPA MRID No.: 45818104
Date: 2001-12-13
GLP/GEP: no, unpublished

N - Bayer In DAR
CropScience (1998)

KCA 4.2 | Luettgens, U.
/09

1994

Ethofumesate - Validation of an analytical
method for determination of ethofumesate
residues in meat

Dr Krebs Analytik, Koeln, Germany
Feinchemie Schwebda ,

Report No.: OFC00004920,

Edition Number: M-351945-01-1

Date: 1994-12-20

GLP/GEP: yes, unpublished

N - Adama In DAR
(formerly (1998)

Feinchemie
Schwebda)

KCA 42 | Peatman, M.
/10 H.

1999

Review of analytical methodology for
residues in edible animal products (dairy,
tissues, fat and offal) Ethofumesate AE
B049913

AgrEvo UK Crop Protection Ltd.,
Chesterford Park, United Kingdom

Bayer CropScience,

Report No.: C003328,

Edition Number: M-185949-01-1

GLP/GEP: no, unpublished

...also filed: KCA 4.1.2 /28

N - Bayer In DAR
CropScience | (1998)

KCA 42 | Rzepka, S.
/11

2004

Independent laboratory validation of an
analytical method for the determination of
ethofumesate and ethofumesate-2-keto in
food of animal origin

Dr. Specht & Partner, Chemische
Laboratorien GmbH, Hamburg, Germany
Feinchemie Schwebda ,

Report No.: OFC00004922,

Report includes Trial Nos.:

N - Adama In DAR
(formerly (1998)

Feinchemie
Schwebda)
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Company Report No.
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GLP or GEP status

Published or not

Vertebra
te study
Y/N

Data
protection
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Justificat
ion if
data
protectio
nis
claimed

Owner
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evaluatio
n

AZ.G04-0038
Edition Number: M-234011-01-1
Date: 2004-06-29
GLP/GEP: yes, unpublished

KCA
/12

42

Dom, U.

2006

Independent Laboratory Validation of an
Analytical Method for the Determination of
Ethofumesate and Ethofumesate-2-keto in
Meat

PTRL Europe GmbH, Ulm, Germany
Feinchemie Schwebda .

Report No.: OFC00012323,

Edition Number: M-271716-01-1

Date: 2006-02-13

GLP/GEP: yes, unpublished

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
/13

42

Schneider, E.

1999

Validation of an analytical method for the
determination  of  ethofumesate and
ethofumesate-2-keto in surface water
(determination lmit of 0.1 mcg/L;
monitoring method)

Dr. Krebs Analytik GmbH, Koeln, Germany
Feinchemie Schwebda .

Report No.: C006011,

Edition Number: M-193143-01-1

Date: 1999-11-02

GLP/GEP: yes, unpublished

...also filed: KCA 4.1.2 /08

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
/14

42

Schneider, E.

1995

Ethofumesate - Determination of
ethofumesate in soil with a determination
limit of 50ug/kg - Monitoring method

Dr Krebs Analytik, Koeln, Germany
Feinchemie Schwebda ,

Report No.: OFC00004916,

Edition Number: M-351950-01-1

Date: 1995-03-03

GLP/GEP: yes, unpublished

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
/15

42

Schneider, E.

2000

PR00/003 - Confirmation method for the
determination of residues of ethofumesate in
soil

Dr Krebs Analytik, Koeln, Germany
Feinchemie Schwebda ,

Report No.: OFC00004917,

Edition Number: M-351953-01-1

Date: 2000-02-24

GLP/GEP: yes, unpublished

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
/16

42

Schneider, E.

2000

PR00/002 - Validation of an analytical
method for the determination of residues of
ethofumesate 1n air - Monitoring method
UCL GmbH, Koeln, Germany

Feinchemie Schwebda ,

Report No.: OFC00004919,

Edition Number: M-351963-01-1

Date: 2000-02-24

GLP/GEP: yes, unpublished

Adama
(formerly
Feinchemie
Schwebda)

Tn DAR
(1998)

KCA
n7

42

Fuchsbichler,
G.; Frank, C.

1990

Eine Methode zur Bestimmung von
ethofumesat in  Trnnkwasser  muttels
Gaschromatographie

Bayerische = Hauptversuchsanstalt  fuer
Landwirtschaft der Technischen
Universitaet Muenchen-Weihenstephan,
Germany

Feinchemie Schwebda,

Report No.: M-468443-01-1,

Edition Number: M-468443-01-1

Date: 1990-01-02

GLP/GEP: yes, unpublished

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
/18

42

Schneider, E.

1992

Determination of ethofumesate in the soil of
rotating crops
Dr. Krebs Analytik, K6ln, Germany

Adama
(formerly

Feinchemie

In DAR
(1998)
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Data Point

Author(s)

Title

Company Report No.

Source (where different from company)
GLP or GEP status

Published or not

Vertebra
te study
Y/N

Data
protection
claimed
YN

Justificat
ion if
data
protectio
nis
claimed

Owner

Previous
evaluatio
n

Feinchemie Schwebda,

Report No.: M-468435-01-1,
Edition Number: M-468435-01-1
Date: 1992-06-22

GLP/GEP: yes, unpublished

Schwebda)

KCA
/19

42

Schneider, E.

1992

Determination of  ethofumesate and
phenmedipham 1in soil high pressure liquid
chromatography

Dr. Krebs Analytik, Kéln, Germany
Feinchemie Schwebda,

Report No.: M-468439-01-1,

Edition Number: M-468439-01-1

Date: 1992-07-07

GLP/GEP: yes, unpublished

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
/20

42

Schneider, E.

1994

PR93/016 - Validation of analytical method
DrK078 - Determination of ethofumesate in
air

Dr. Krebs Analytik, Kéln, Germany
Feinchemie Schwebda,

Report No.: M-468448-01-1,

Edition Number: M-468448-01-1

Date: 1994-02-16

GLP/GEP: yes, unpublished

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
/21

42

Schneider, E.

1991

Determination of ethofumesate in water and
leaching water high pressure liqud
chromatography

Dr. Krebs Analytik, Koéln, Germany
Feinchemie Schwebda,

Report No.: M-468557-01-1,

Edition Number: M-468557-01-1

Date: 1991-04-03

GLP/GEP: no, unpublished

Adama
(formerly
Feinchemie
Schwebda)

In DAR
(1998)

KCA
122

42

Thom, M.

2005

Validation of an analytical method for the
determination of residues of ethofumesate
and ethofumesate-2-keto in vanous plant
commodities

GAB Biotechnologie GmbH & GAB
Analyttk GmbH, Niefem-Oeschelbronn,
Germany

Feinchemie Schwebda ,

Report No.: OFC00004832,

Edition Number: M-351876-01-1

Date: 2005-01-17

GLP/GEP: yes, unpublished

Needed
for mnsk
assessmen

Adama
(formerly
Feinchemie
Schwebda)

Submitte
d for the
purpose
of
renewal
(2014)

KCA
/23

42

Klimmek, S.

2005

Independent laboratory validation of an
analytical method for the determination of
ethofumesate and ethofumesate-2-keto in
plant commodities

Dr. Specht & Partner, Chemische
Laboratorien GmbH, Hamburg, Germany
Feinchemie Schwebda ,

Report No.: OFC00004833,

Edition Number: M-351896-01-1

Date: 2005-04-05

GLP/GEP: yes, unpublished

Needed
for mnsk
assessmen

Adama
(formerly
Feinchemie
Schwebda)

Submitte
d for the
purpose
of
renewal
(2014)

KCA
24

42

Thom, M.

2004

Validation of an analytical method for the
determination of residues of ethofumesate
and ethofumesate-2-keto in food of animal
onigin

GAB Biotechnologie GmbH & GAB
Analyttk GmbH, Niefem-Oeschelbronn,
Germany

Feinchemie Schwebda ,

Report No.: OFC00004921,

Edition Number: M-351880-01-1

Date: 2004-03-15

GLP/GEP: yes, unpublished

Needed
for
dietary
risk
assessmen

Adama
(formerly
Feinchemie
Schwebda)

Submitte
d for the
purpose
of
renewal
(2014)

KCA

42

Mende. P.

2009

Validation of an analytical method for the

Needed

Adama

Submutte
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Data Point | Author(s) Year Title Vertebra | Data Justificat | Owner Previous
Company Report No. te study protection | ion if evaluatio
Source (where different from company) Y/N claimed data n
GLP or GEP status Y/N protectio
Published or not nis
claimed
/25 determination  of  ethofumesate and for nsk | (formerly d for the
ethofumesate-2- keto in liver. kidney and fat assessmen | Feinchemie purpose
Eurofins-GAB GmbH, Niefemn- t. Schwebda) of
Oeschelbronn, Germany renewal
Feinchemie Schwebda , (2014)
Report No.: S09-00540,
Edition Number: M-358951-01-1
Date: 2009-09-11
GLP/GEP: yes, unpublished
KCA 42 | Brumhard, B. 2003 Method 00806 for the determination of | N Y Needed Bayer Submutte
126 residues of Ethofumesate in soil by HPLC- for nsk | CropScience | d for the
MS/MS assessmen purpose
Bayer CropScience, t. of
Report No.: 00806, renewal
Edition Number; M-122176-01-1 (2014)
Method Report No.: MR-038/03
Date: 2003-02-05
GLP/GEP: yes, unpublished
...also filed: KCA 4.1.2 /30
KCA 42 | Krebber, R.; | 2013 Analytical method 01387 for the | N Y Enforcem | Task Force | Submitte
127 Braune, M. determination of varnous pesticides 1 ent Ethofumesate | d for the
drinking and surface water by HPLC- analytical purpose
MS/MS method of
Bayer CropScience, for water renewal
Report No.: MR-13/085. meeting (2014)
Edition Number; M-466732-01-1 all
Method Report No.: MR-13/085 guideline
Date: 2013-10-09 criteria
GLP/GEP: yes, unpublished
KCA 42 | Class, T. 2013 Independent laboratory validation of the | N Y Validatio Task Force | Submitte
/28 BCS method 01333 and 01387 for the n of the | Ethofumesate | d for the
determination of varnous pesticides 1 Enforcem purpose
surface water by DIFHPLC-MS/MS ent of
PTRL Europe GmbH, Ulm, Germany analytical renewal
Report No.: P3117G, method (2014)
Edition Number: M-468318-01-1 for water
Method Report No.: P3117G meeting
Date: 2013-10-15 all
GLP/GEP: yes, unpublished guideline
criteria
KCA Schlewitz, 2013a VALIDATION OF THE ANALYTICAL N Y New UPL Submutte
42/01 P. METHOD FOR THE DETERMINATION data for d for the
OF ETHOFUMESATE (FREE FORM), active purpose
NC 9607 (FREE FORM) AND NC 20645 ingredie of
(FREE AND CONJUGATED FORM) IN nt, not renewal
HIGH PROTEIN/STARCH CONTENT, previous (2014)
HIGH WATER CONTENT, HIGH OIL ly
CONTENT, HIGH ACID CONTENT submitte
AND DIFFICULT COMMODITIES d nor
United Phosphorus Ltd.. R B3016 evaluate
Anadiag S A, Haguenau, France d
GLP: yes
Published: no
KCA JooB, S. 2012 ETHOFUMESATE - VALIDATION OF N Y New UPL Submutte
42/03 AN ANALYTICAL METHOD FOR THE data for d for the
DETERMINATION OF THE active purpose
ETHOFUMESATE AND ITS TWO ingredie of
METABOLITES NC 9607 AND NC nt, not renewal
20645 IN FOODSTUFFS OF ANIMAL previous (2014)
ORIGIN ly
United Phosphorus Ltd., P 2371 G submitte
PTRL Europe, Ulm, Germany d nor
GLP: yes evaluate
Published: no d
KCA Schlewitz, 2013b INDEPENDENT LABORATORY N Y New UPL Submutte
42/04 P. VALIDATION OF AN ANALYTICAL data for d for the
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Data Point | Author(s) Year Title Vertebra | Data Justificat | Owner Previous
Company Report No. te study protection | ion if evaluatio
Source (where different from company) Y/N claimed data n
GLP or GEP status YN protectio
Published or not nis
claimed
METHOD FOR THE ANALYSIS OF active purpose
ETHOFUMESATE AND ITS TWO ingredie of
METABOLITES NC 9607 AND NC nt, not renewal
20645 IN FOODSTUFFS OF ANIMAL previous (2014)
ORIGIN ly
United Phosphorus Ltd., R B1218 submitte
Anadiag S_A., Haguenau, France d nor
GLP: yes evaluate
Published: no d
KCA Schlewitz, 2013c STATEMENT TO DEVIATION NO. N Y New UPL Submitte
42/05 P. 121214 OF STUDY B1218 data for d for the
United Phosphorus Ltd., B1218 active purpose
Anadiag S A, Haguenau, France ingredie of .
- nt, not renewa.
lc:ul;;sz:i: no pre\l.'ious (2014)
y
submitte
d nor
evaluate
d
KCA Hamberger, 2012b VALIDATION OF AN ANALYTICAL N Y New ACM* Submitte
42/06 R. METHOD FOR THE DETERMINATION data for d for the
OF RESIDUES OF ETHOFUMESATE active purpose
AND ITS METABOLITES NC8493 IN ingredie of
SOIL nt, not renewal
AgriChem B V., 12A04042-01-VMS previous (2014)
CIP Chemisches Institut Pforzheim IY_
GmbH, Germany submitte
GLP: yes d nor
Published: no °"“1;""e
KCA JooB, S. 2011 ETHOFUMESATE - VALIDATION OF N Y New UPL Submitte
42/07 AN ANALYTICAL METHOD FOR THE data for d for the
DETERMINATION OF active purpose
ETHOFUMESATE IN WATER ingredie of
United Phosphorus Ltd_, P 2368 G nt, not renewal
PTRL Europa, Ulm, Germany pre;nous (2014)
GLP: yes Y.
Published: no submitte
d nor
evaluate
d
KCA Hamberger, 2012c VALIDATION OF AN ANALYTICAL N Y New ACM* Submitte
42/08 R. METHOD FOR THE DETERMINATION data for d for the
OF RESIDUES OF ETHOFUMESATE active purpose
AND ITS METABOLITES NC9607 AND ingredie of
NC20645 IN SURFACE WATER nt, not renewal
AgriChem B.V_, 12A04042-01-VMWA previous (2014)
CIP Chemisches Institut Pforzheim ly
GmbH, Germany submitte
GLP: yes d nor
Published: no e"al;‘a‘e
KCA Brown, D. 2014a ETHOFUMESATE - INDEPENDENT N Y New UPL Submitte
42/09 LABORATORY VALIDATION OF AN data for d for the
ANALYTICAL METHOD FOR THE active purpose
DETERMINATION OF ingredie of
ETHOFUMESATE AND ITS nt, not renewal
METABOLITES NC 20645 AND NC previous (2014)
9607 IN SURFACE WATER ly
United Phosphorus Ltd., S13-04250 submitte
Eurofins Agroscience Service GmbH d nor
GLP: yes evaluate
Published: no d
KCA Heintze, A. 2003a VALIDATION OF AN ANALYTICAL N Y New UPL Submitte
d for the
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Data Point | Author(s) Year Title Vertebra | Data Justificat | Owner Previous
Company Report No. te study protection | ion if evaluatio
Source (where different from company) Y/N claimed data n
GLP or GEP status YN protectio
Published or not nis
claimed
42/10 METHOD FOR THE DETERMINATION data for purpose
OF ETHOFUMESATE IN AIR. active of
United Phosphorus Ltd., 20021050/01- ingredie renewal
CMLU nt, not (2014)
GAB Biotechn. GmbH & IFU previous
Umweltanalytik GmbH, Germany ly
GLP: yes submitte
Published: no d nor
evaluate
d
KCA Heintze, A. 2003b VALIDATION OF AN ANALYTICAL N Y New UPL Submitte
42/11 METHOD FOR THE DETERMINATION data for d for the
OF ETHOFUMESATE-2-KETO IN AIR. active purpose
United Phosphorus Ltd.. 20021049/01- ingredie of
CMLU nt, not renewal
GAB Biotechn. GmbH & IFU previous (2014)
Umweltanalytik GmbH, Germany ly
GLP: yes submitte
Published: no dzios
evaluate
d
KCA Rooseboom 2003 VALIDATION OF AN ANALYTICAL N Y New ACM* Submitte
42/12 -Reimers, METHOD FOR THE DETERMINATION data for d for the
A OF ETHOFUMESATE AND 2- active purpose
KETOETHOFUMESATE IN AIR ingredie of
AgriChem B.V_, V4799/02 nt, not renewal
TNO Nutrition and Food Res., Zeist, The previous (2014)
Netherlands IYA
GLP: yes submitte
Published: no d nor
evaluate
d

* AgriChem B.V. 1s part of United Phosphorus Ltd since the summer of 2012. Studies performed for Agrichem B.V. are therefore now fully owned by
United Phosphorus Ltd.
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