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Flavourings, Processing Aids and Materials in Contact with Food (AFC)
on a request from the Commission related to
Butylbenzylphthalate (BBP) for use in food contact materials
Question N° EFSA-Q-2003-190
Adopted on 23 June 2005 by written procedure
SUMMARY
The Scientific Panel on Food Additives, Flavourings, Processing Aids and Materials in Contact with
Food (AFC) has been asked to re-evaluate butylbenzylphthalate (BBP) for use in the manufacture of
food contact materials.
Previously, a temporary Tolerable Daily Intake (t-TDI) of 0.1 mg/kg bw was set by the Scientific
Committee for Food (SCF) based on the end-point of peroxisome proliferation in rodent liver. There is
now a scientific consensus that liver peroxisome proliferation in rodents is not relevant for human risk
assessment. The critical effects of BBP relate to reproduction. From the different studies available, the
critical observations were as follows.
Decreases in epididymal spermatozoal concentrations have been reported at dose levels of 200 mg/kg
bw/day and 2200 mg/kg bw/day, with a No Observed Adverse Effect Level (NOAEL) of 20 mg/kg
bw/day and a Lowest Observed Adverse Effect Level (LOAEL) of 200 mg/kg bw/day. However,
accompanying histopathological effects on the testes and adverse impact on fertility were only seen at
2200 mg/kg bw/day.
A NOAEL of 20 mg/kg bw/day and a LOAEL of 100 mg/kg bw/day were reported from a twogeneration study, based on increased serum follicle stimulating hormone (FSH) concentrations in the
F0 parental males. Furthermore, in the same study all other examined end-points had a NOAEL of 100
mg/kg bw/day.
In another developmental toxicity study in the rat using a multiple dose design, foetotoxicity effects
were observed. The overall benchmark dose, based on a 1% increase in abnormal testis location, was
assessed at 95 mg/kg bw/day.
A multi-generation study including the F2 generation had an overall NOAEL of 50 mg/kg bw/day,
based on the reduction in anogenital distance in F1 and F2 offspring at 250 mg/kg bw/day.
Based on the current literature on BBP testicular toxicity, the Panel allocated a Tolerable Daily Intake
(TDI) of 0.5 mg/kg bw, derived from a NOAEL of 50 mg/kg bw/day found in a multi-generation study
and making use of an uncertainty factor of 100.
The limited available data on BBP concentration in foods and diets in UK and Denmark were used to
provide an estimation of the dietary exposure. In the UK, mean and high (97.5 percentile) intakes of
BBP from dietary sources were estimated to be respectively 0.008 and 0.020 mg/person/day in the
adult population (equivalent to 0.1 and 0.3 µg/kg bw/day).
In a Danish study, estimated mean exposure ranged from 0.02 to 0.03 mg/day, i.e. 0.3 to 0.4 µg/kg
bw/day considering a 70 kg adult. Based on the highest concentration of BBP determined, exposure at
high percentiles was estimated as 0.32 mg/day equivalent to 4.5 µg/kg bw/day.
http://www.efsa.eu.int/science/afc/catindex_en.html
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In another Danish study, the main dietary sources of exposure were estimated to be root crops (30%)
and leaf crops (60%). The total daily oral intake at the regional level (Denmark) can be estimated to 1
µg/kg bw/day in the adults, 5.9 µg/kg bw/day in children aged 1 to 6 years and 2.4 µg/kg bw/day in
children aged 7 to 14 years.
Based on the detection limit, intake from infant formulae was estimated 1.6 µg/kg bw/day in infants
of less than 6 months and 0.7 µg/kg bw/day in infants of more than 6 months. For infants of more
than 6 months, ready-to-use baby foods were also taken into account and the exposure was therefore
estimated as less than 0.9 µg/kg bw/day.
The Panel noted that the dietary exposure to BBP (derived from packaging and other sources) may
contribute up to about 1% of the TDI value.
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BACKGROUND
BBP may be present in food, either due to migration from food contact materials containing BBP or
due to its widespread presence as an environmental contaminant which can be found in air, water, soil
and food. BBP was evaluated by the Scientific Committee for Food (SCF) in 1988 and 1993 when a
temporary Tolerable Daily Intake (t-TDI) for use in food contact materials was established based on
the then most sensitive end-point of peroxisome proliferation in rodent liver (SCF, 1995). There is a
scientific consensus that liver peroxisome proliferation in rodents is not a relevant endpoint for human
risk assessment (IARC, 1995). The Panel has therefore been asked to re-evaluate BBP for use in food
contact materials.

TERMS OF REFERENCE
The Commission asks EFSA to re-evaluate butylbenzylphthalate (BBP) for use in the manufacture of
food contact materials.
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ASSESSMENT
1. Chemistry
Identification of the substance
CAS No.:85-68-7
EINECS No.:201-622-7
IUPAC name:benzyl butyl phthalate
FCM Ref N°74560
Synonyms:

1,2-benzenedicarboxylic acid, butyl phenylmethyl ester; benzyl-n-butyl
phthalate; phthalic acid, butyl benzyl ester.

Molecular formula:

C19H20O4

Structural formula:

Molecular weight:312.35
Purity/impurities
Degree of purity:>98.5 % (w/w)
Identity and percentage (w/w) of impurities:
< 1.0 % di-benzyl phthalate(CAS No. 523-31-9)
< 0.5 % benzyl benzoate(CAS No. 120-51-4)
< 0.5 % di-butyl phthalate(CAS No. 84-74-2)
<2 ppm α-chlorotoluene(CAS No. 100-44-7)
<2 ppm α-α-dichlorotoluene(CAS No. 98-87-3)

Physico-chemical properties
Physical state:

oily liquid

Melting point:

- 35 oC

Boiling point:

370 oC at 1010 hPa

Relative density:

1.120 g/cm3 at 20 oC
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Vapour pressure:

8.2 + 3.1 x 10-5 hPa at 25 oC

Water solubility:

2.8 mg/l at 20 oC

Partition coefficient

n-octanol/water:

log Kow 4.84

2. Use
BBP is present in a large number of end products some of which are available for consumer use. The
vast majority of BBP use, more than 90%, goes to plasticizing of PVC or other polymers. The BBP
plasticized polymeric material has consumer and industrial uses such as flooring, sealants, and paints.

3. Exposure via food
A relatively small but significant use is in the food wrap or food packaging area. BBP has also been
reported at low concentrations in baby equipment and children toys. However, in these products BBP
probably occurs as by-product/impurity and has not been added intentionally (CSTEE, April, 1998).
No data on the levels of BBP in food in the EU attributable to migration from food contact materials
have been submitted by the industry. Exposure assessment based on analytical determination of the
total concentration of BBP in samples of foods or diets allow to assess overall dietary exposure, from
packaging material and other sources.
An assessment of exposure to phthalates was performed based on the analysis of stored samples from
the Total Diet Study conducted in the UK in 1993. Concentration data were combined with food
consumption data from the National Diet and Nutrition Study of British Adults. Since phthalates are
fat soluble, only those 10 food groups which make a major contribution to dietary fat intakes were
selected for analysis. Among these, carcass meat, eggs, poultry and milk were analysed for individual
concentrations of phthalates since these four food groups accounted for approximately 85% of the
estimated dietary intake of total phthalates. Mean and high (97.5 percentile) intakes of BBP from
these sources were estimated to be respectively 0.008 and 0.020 mg/person/day in the adult
population equivalent to 0.1 and 0.3 µg/kg bw/day for a 60 kg adult (MAFF, 1996).
In a Danish study (Petersen and Breindahl, 2000), BBP was analysed in 29 different meals collected
by test persons during 24 hours. Results were normalised to a daily diet of 10 MJ of energy and to a
body weight of 70 kg in order to estimate total daily exposure. Among the 29 samples, 8 were above
the limit of determination. The estimated mean concentration of BBP in the diet varied according to
the values assigned to the 21 samples which were under the limit of determination. Estimated mean
exposure therefore ranged from 0.02 to 0.03 mg/day, i.e. 0.3 to 0.4 µg/kg bw/day considering a 70 kg
adult. Based on the highest concentration of BBP determined, exposure at high percentiles was
estimated as 0.32 mg/day equivalent to 4.5 µg/kg bw/day.
A further Danish assessment of BBP total dietary exposure based on estimated and measured
concentrations in environmental compartments using the European Union System for the Evaluation
of Substances (EUSES, a computer modeling program) was reported recently (Müller et al, 2003).
The main dietary sources of exposure were estimated to be root crops (30%) and leaf crops (60%).
These high contributions of vegetables to oral BBP exposure may indicate that the exposure estimates
for the UK, as given above, might be underestimates of the actual exposure because the UK figures
were only based on food from animal sources.
For Denmark, the total daily oral intake at the regional level was estimated to be 1 µg/kg bw/day in
the adults, 5.9 µg/kg bw/day in children aged 1 to 6 years and 2.4 µg/kg bw/day in children aged 7 to
14 years. These values do not differ in a large extent from the UK figures mentioned previously.
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Exposure from infant formulae was estimated based on two scenarios: an infant of less than 6 months
weighing 5.5 kg and ingesting 900 g/day of formulae and an infant of more than 6 months weighing 8
kg and ingesting 525 g/day of formulae. Based on the maximum measured concentration among 11
commercial products (0.01 mg /kg of wet weight), this would lead to an exposure of 1.6 µg/kg
bw/day in the infant of less than 6 months and 0.7 µg/kg bw/day in the infant of more than 6 months.
For infants of more than 6 months, exposure from ready-to-use baby foods was also taken into
account, considering the daily consumption of one jar of 250 g containing 0.005 mg BBP/kg of wet
weight (the maximum measured concentration among 11 commercial products). Total exposure from
infant formulae and ready to use baby foods in infants aged more than 6 months was therefore
estimated as 0.9 µg/kg bw/day.
In this study, total oral exposure was also assessed; it was estimated to be 0.97, 4.1, 5.9 and 2.4 µg/kg
bw/day in adults, infants (6-12 months), children (1-6 years) and children (7-14 years), respectively.
Total exposure from all sources including dermal and inhalation exposure was very similar: 1.0, 4.2,
6.0, and 2.5 µg/kg bw/day respectively, due to a very low estimated exposure from these sources via
these two routes.

4. Toxicological evaluation
Introduction
The Panel did not carry out a new extensive risk assessment but took cognisance of the previous
evaluations by the SCF and in particular considered the more recent BBP Risk Assessment Report
(RAR), prepared for the European Union Existing Substances Regulation, 793/93, 2001 (Annex 1),
and the comments of the Scientific Committee on Toxicity, Ecotoxicity and the Environment
(CSTEE) on this RAR (Annex 2), in order to determine the most significant toxicological end-point
for risk assessment. Based on this information, the Panel focused on the most sensitive toxicological
end-points for the evaluation of BBP, taken from the reproduction/developmental toxicity studies
with this substance.
The SCF expressed its opinion on BBP in 1988 (SCF, 1995) based on the following statement in the
safety data sheet:
“Reviewing the evaluations on the phthalate esters and comparing the data with the data on
di(2-ethylhexyl)phthalate, the phthalate ester studied most extensively, the Committee
decided to use a safety factor of 1000 instead of 100 for calculating the TDI for
butylbenzylphthalate. This means that a temporary TDI of 0.1 mg/kg bw was established
and that a definite TDI can be established when an adequate teratogenicity study and a noeffect level for peroxisomal proliferation, based on liver weight, peroxisomal associated
enzyme activities and ultra-microscopy of the liver are available.”

Studies considered by the AFC Panel
The following studies on reproduction and development toxicities considered by the Panel for the
determination of a NOAEL which could be used as a basis for a TDI calculation are summarized
below. Further details on these studies are given in Annex 1 (Risk Assessment Report) and Annex 2
(CSTEE opinion).
A 26-week oral study in F344 rats resulted in decreased testicular weights, atrophy of seminiferous
tubules, a near total absence of mature sperm production and marked hypospermia in the epididymis at
dose level of 2.5% in the diet (1417 mg/kg bw/day) (Hazelton, 1985).
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In conjunction with the NTP carcinogenicity study on BBP (NTP, 1997) a 10-week modified mating
study in rats was also performed. Decreases in epididymal spermatozoal concentrations have been
reported at dose levels of 200 mg/kg bw/day and 2200 mg/kg bw/day, with a NOEL of 20 mg/kg
bw/day and a LOAEL of 200 mg/kg bw/day. However, accompanying histopathological effects on the
testes and adverse impact on fertility was only seen at 2200 mg/kg bw/day (NTP, 1997a).
A NOAEL of 20 mg/kg bw/day was reported from a two-generation study, based on increased serum
follicle stimulating hormone (FSH) concentrations in the F0 parental males (Nagao et al., 2000). The
corresponding LOAEL was 100 mg/kg bw/day. In the F1 generation, the NOAEL was 100 mg/kg
bw/day. Furthermore, in the same study all other examined end-points had a NOAEL of 100 mg/kg
bw/day.
In another developmental toxicity study in the rat using a multiple dose design (Piersma et al, 2000),
BBP induced increased liver and kidney weights in dams, accompanied by liver enzyme increases in
maternal serum. Observed foetotoxicity included increased resorptions, reduced foetal weights,
increased incidence of skeletal anomalies, and reduced foetal testis weights in the presence of an
increased incidence of retarded testicular descent. As embryotoxicity was found at lower dosages
compared to observed maternal toxicity, BBP appeared to be a specifically embryotoxic compound.
The overall benchmark dose was assessed at 95 mg/kg bw/day, based on a 1% increase in abnormal
testis location.
In a multi-generation study (Tyl et al, 2001, 2004), BBP was administered in the diet at 0, 750 (50),
3750 (250), and 11,250 mg/kg (750 mg/kg bw/day) ad libitum. Adult F0 systemic toxicity and adult
F1 systemic and reproductive toxicity were present at 11,250 mg/kg (750 mg/kg bw/day). At 11,250
mg/kg, there were reduced F1 and F2 male anogenital distance (AGD) and body weights/litter during
lactation, delayed acquisition of puberty in F1 males and females, retention of nipples and areolae in
F1 and F2 males, and male reproductive system malformations. At 3750 mg/kg (250 mg/kg bw/day),
only reduced F1 and F2 offspring male AGD was present. There were no effects on parents or
offspring at 750 mg/kg (50 mg/kg bw/day). The F1 parental systemic and reproductive toxicity
NOAEL was 3750 mg/kg. The offspring toxicity NOAEL was 750 mg/kg (50 mg/kg bw/day), based
on the presence of reduced AGD in F1 and F2 males at birth at 3750 mg/kg, but no effects were
observed on reproductive development, structures, or functions.
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CONCLUSIONS
Based on all the available toxicological evidence, the Panel concludes that effects on reproduction
and development are the most sensitive end-points on which to base the risk assessment for BBP.
Previous reviews have identified as pivotal several rat reproduction studies conducted in the last
decade, which gave NOAELs or LOAELs in the region of 20-100 mg/kg bw/day, with the critical
effect being on male reproductive development.
Based on the current literature on BBP testicular toxicity and on the presence of reduced AGD in F1
and F2 males at birth at 250 mg/kg bw/day, (NOAEL 50 mg/kg bw/day) in the Tyl et al. study (2001,
2004), the Panel allocated a Tolerable Daily Intake (TDI) of 0.5 mg/kg bw, derived from a NOAEL of
50 mg/kg bw/day and making use of an uncertainty factor of 100.
The limited available data on BBP concentration in foods and diets in UK (1993) and Denmark
(2003) were used to provide an estimation of the dietary exposure. In the UK, mean and high (97.5
percentile) intakes of BBP from dietary sources were estimated to be respectively 0.008 and 0.020
mg/person/day in the adult population (equivalent to 0.1 and 0.3 µg/kg bw/day).
In a Danish study (Petersen and Breindahl, 2000), BBP estimated mean exposure ranged from 0.02 to
0.03 mg/day, i.e. 0.3 to 0.4 µg/kg bw/day considering a 70kg adult. Based on the highest
concentration of BBP determined, exposure at high percentiles was estimated as 0.32 mg/day
equivalent to 4.5 µg/kg bw/day.
In another Danish study (Müller et al, 2003), the main dietary sources of exposure were estimated to
be root crops (30%) and leaf crops (60%). The total daily oral intake at the regional level (Denmark)
can be estimated to 1 µg/kg bw/day in the adults, 5.9 µg/kg bw/day in children aged 1 to 6 years and
2.4 µg/kg bw/day in children aged 7 to 14 years.
Based on the detection limit, intake from infant formulae was estimated to be 1.6 µg/kg bw/day in
infants of less than 6 months and 0.7 µg/kg bw/day in infants of more than 6 months. For infants of
more than 6 months, ready-to-use baby foods were also taken into account and the exposure was
therefore estimated as less than 0.9 µg/kg bw/day.
The Panel notes that the dietary exposure to BBP (derived from packaging and other sources) may
contribute up to about 1% of the TDI value.
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ANNEX 1

Extract from the Risk Assessment Report on BBP
Consolidated Final Report (dated February 2002)

Mutagenicity and carcinogenicity
BBP showed no evidence of mutagenicity in Salmonell typhimurium or mouse lymphoma cells. BBP
did not induce sister chromatid exchanges (SCE) or chromosomal aberrations (CA) in CHO hamster
cells. BBP induced morphological transformation in Syrian hamster embryo cells, but not in the
BALB/3T3 cell transformation system. It did not induce sex-linked recessive lethals in Drosophila
melanogaster or dominant lethal mutations in mice. Positive results were obtained in a mouse bone
marrow test for SCE , however the responses were week, and the SCE test was not repeated. For the
induction of CA conflicting results were reported when different observations times were compared.
No induction of micronucleus were reported in female rats after exposure to low doses of BBP (182.6
µg/kg bw/day during gestation and lactation). Based on the available data, and according to EU
criteria, BBP should not be considered a mutagen.
Butyl benzyl phthalate was tested for carcinogenicity by oral administration in mice (NTP, 1982) and
rats (NTP, 1982, 1997), including a dietary restriction study (NTP, 1997). No increase in the incidence
of tumours were observed in mice. The results from the rat studies are summarised in Table 5. An
increased incidence of mononuclear cell leukemias was reported in female rats at 12,000 ppm BBP.
No significant increase was, however, found in two later studies with the same rat strain although a
higher concentration was tested. An increased incidence of benign pancreatic tumours was seen in one
conventional study in male rats, but not after dietary restriction. A marginally increased incidence of
pancreatic adenomas occurred in female rats in a conventional study, but not after dietary restriction.
Papillomas of the urinary bladder was marginally increased in female rats both in the conventionally
study and after dietary restriction. Moreover, after dietary restriction and 32 months an increase in
bladder carcinomas was found. The latter results are difficult to interpret as no historic controls are
available. In one study in rats, butyl benzyl phthalate given prior to 7,12-dimethylbenz(a)antracene
inhibited mammary carcinogenesis. Thus, BBP appears to be a borderline case between no
classification for carcinogenicity and. Cat. 3. However, due to the lack of genotoxic effects no
classification is proposed.

Toxicity for reproduction and development
Reproductive effects of BBP and its major metabolites MBuP and MBeP in rats following oral
administration both by gavage or in the diet have been investigated in studies of different duration
(from 4 days to 26 weeks, and in 2-generation studies). The main effects reported include a decrease in
the relative weight of testis, damage to the testis, epididymis, prostate, seminal vesicle and to reduced
epididymal sperm concentrations, and at high BBP concentrations reduced fertility, in addition to
increases in relative liver and kidney weights.
As regards the effects on fertility or reproductive organs following administration of BBP to rats in
the diet (Tyl et al., 2001; Agarwal et al., 1985; NTP, 1997; Hammond et al., 1987) or via gavage
(Piersma et al., 1995; Piersma et al., 2000; Lake et al., 1978; Nagao et al., 2000), reduced mating and
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fertility indices, decreases in testis weight, histopathological changes in testis, and hormonal changes
have been reported. These effects have in the majority of the studies been reported at BBP doses equal
to (Hammond et al., 1987, 4-week diet study) or higher than those which have induced other effects,
such as variations in absolute and relative weights of the liver and kidney and histopathological
changes such as atrophy in the liver and pycnotic nuclei, acinar atrophy and slight fibrosis in the
pancreas. Exceptions includes, when BBP is administered by gavage, a 14 days and a 4 days study in
Sprague-Dawley rats (Lake et al., 1978), and a 28 days study in Cpb-WU rats (Piersma et al., 2000). In
the Lake 14 days study, minimal testicular atrophy was reported in one of three animals examined at
480 mg/kg bw/day (Lake et al., 1978). In the 4 day study atrophic changes in the testis in 3 of 6
animals at 800 mg/kg bw/day of BBP were reported. In the 28 days study by Piersma et al., 2000 a
decrease in testosterone level was reported from 450 mg/kg bw/day. Exceptions include, when BBP is
administered in the diet, a 10 week fertility study (NTP, 1997). In this study a dose-related decrease in
epididymal spermatozoa concentration compared to control animals was reported from 200 mg/kg
bw/day (2800 ppm) (p ≤ 0.05) of BBP and the NOAEL from this study was 20 mg/kg bw/day of BBP.
When taking into account days of recovery in males in the 10 week NTP study (days from positive
sperm plug to necropsy) in a covariate analysis of variance, on the epididymal spermatozoa
concentration, the decrease in epididymal spermatozoa concentration at 2800 ppm was not statistically
significant at the 5 % level compared to control animals (p = 0.07). However, the dose-dependent
decrease in epididymal spermatozoa concentration was still evident. In the parallel 26-week oral
toxicity study in rats where BBP was administered in the diet (NTP, 1997) the control value for
epididymal spermatozoa concentration may not be valid due to a reported possible inadequate mincing
of the cauda epididymis tissue from control animals. The NOAEL for reduced epididymal
spermatozoa concentration and fertility in the 26 week study was 550 mg/kg bw/day. In a new 2generation study (Tyl et al., 2001) significantly reduced mating and fertility indices were reported in
F1 parents to make F2 offspring at 750 mg/kg bw/day. In the same study a significantly reduced
relative and absolute paired ovaries and uterus weight was reported in F0 females. In adult F1 males a
significant increase in reproductive tract malformations were reported (53.33 % compared to 0 % in
controls). No increases in reproductive tract malformations were reported in females. Systemic
toxicity reported at 750 mg/kg bw/day was limited to organ weight changes (liver, kidney) in males
and females and histopathological lesions graded as minimal in females. The NOAEL for fertility was
250 mg/kg bw/day from this study. In another recent two-generation study (Nagao et al., 2000),
increased serum FSH in F0 males was reported from 100 mg/kg bw/day, and at 500 mg/kg bw/day a
decreased testosterone level. In F1 males (18 weeks old) a decrease in testis, epididymis and ventral
prostate weight, a decrease in testosterone and LH levels, and athrophy of the seminiferous tubules
with decreased number of germ cells, and a decreased number of sperm in the epididymis were
reported, accompanied with reduced body weight and an increased relative liver and kidney weight.
No effect on fertility was reported in this study at any dose levels (20, 100 or 500 mg/kg bw/day).
From the Nagao (2000) study, no NOAEL value could be derived for effects on fertility or the
reproductive organs in parent animals. The NOAEL value for developmental effects was 20 mg/kg
bw/day based on reduced body weight in male and female F1 offspring from 100 mg/kg bw/day.
In the risk characterisation, a NOAEL value OF 20 mg/kg bw/day for effects on the reproductive
organs could be used. This NOAEL value is based on a dose-dependent decrease in epididymal
spermatozoa concentration from 200 mg/kg bw/day (NTP, 1997).
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ANNEX 2

Extracts from CSTEE opinions on the results of the Risk Assessment of
BBP

Opinion expressed on 24-4-1998
Part on effects assessment
A 26-week oral study in F344 rats resulted in decreased testicular weights, atrophy of seminiferous
tubules, a near total absence of mature sperm production and marked hypospermia in the epididymes
at dose level of 2.5% in the diet (1417 mg/kg b/w./day). Relative liver weight was increased at the
0.83% level (470 mg/kg bw/day), but not at the 0.28% level (159 mg/kg bw/day) (Hazelton, 1985).
In an oral 90-day study in rats at dose levels of 151 to 1069 mg/kg bw/day, increased liver weights
were seen at all dose levels in females and at the mid and high dose in males. The increased liver
weights in females were only slight at the two lower doses. Cecal weights were also increased at all
dose levels in females, but not in males. Histopathological lesions of the pancreas were observed in
males at the mid and high doses. The liver of high dose males had small areas of necrosis. The
LOAEL of increased liver and cecal weights in females was 171 mg/kg bw/day. The NOAEL for
increased liver weight in males was 151 mg/kg bw/day, the NOAEL for pancreatic effects was 381
mg/kg bw/day (Hammond et al., 1987).
Biochemical evidence of liver peroxisomal proliferation in male F344 rats was determined at all dose
levels in males and was apparent from a dietary level of 0.6% (approx. 300 mg/kg bw/day). Moderate
electron microscopical evidence of liver peroxisomal proliferation was observed at the 2.5% dietary
level (approx. 1250 mg/kg bw/day, this dose was the only one examined) (BIBRA, 1985). Also, a
recent combined long-term and carcinogenicity assay identified a dose level of 300 mg/kg bw/day as
the lowest effect level for peroxisome proliferation (NTP, 1997).
In a two-year bioassay with F344 rats, females at the high dose (1.2% dietary level, 1200 mg/kg
bw/day) had increased incidence of mononuclear cell leukaemia (18/50 vs. 7/49 in control and also at
the 0.6% dietary level). There were no increased incidence of tumours in males, but they had to be
killed at week 29-30 due to internal haemorrhaging (NTP, 1982). No increased tumour incidences
were observed in B6C3F1 mice fed for 103 weeks with 0, 0.6 (840 mg/kg bw/day) or 1.2% dietary
levels (1680 mg/kg bw/day) of BBP (NTP, 1982). The increased incidence of mononuclear cell
leukaemia in rats (NTP, 1982) was not seen in a new 2-year dietary study in F344/N rats (NTP, 1997).
In this study, a statistically increased incidence of pancreatic neoplasms was found in males.
BBP is not genotoxic in a number of in-vitro tests or in a dominant lethal study in mice (Ashby et al.,
1994).
BBP induces embryotoxicity and teratogenic effects at a maternally toxic dose of 750 mg/kg bw/day at
days 7-9 or 13-15 of gestation, this was not due to decreased maternal food intake (Ema et al., 1991
and 1993). BBP is also embryotoxic and teratogenic at maternally toxic dietary levels of 1.25-2.0%
(NTP, 1990). An oral developmental reproduction study with BBP in Wistar rats is ongoing at the
TNO, The Netherlands (Protocol P 470839).
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BBP has shown oestrogen-like effects in-vitro (Jobling et al., 1995). Sharpe et al. (1995) have reported
that exposure of rats to BBP in drinking water at a level of 1000 µg/l (corresponding to a dose of 50
µg/kg bw/day) during pregnancy and lactation results in a reduction in testis size in the male offspring
on postnatal day 90. However, administration of 1000 µg BBP/L to pregnant AP rats during gestation
and lactation was not found to lead to changes in the sexual development of pups of either gender
(Ashby et al., 1997). An as yet unpublished drinking water study performed by the TNO (sponsored
by ECPI/CMA) with a similar design as the Sharpe et al.-Study, has also not been able to duplicate the
Sharpe et al.-findings.
BBP given s.c. for three consecutive days up to an amount of 5 mg, did not induce increased uterine
weight in prepubertal mice (Coldham et al., 1997).
The most sensitive clear critical effect reported in the repeated dose experiments was increased liver
and cecal weights in female rats at the lowest dose of 171 mg/kg bw/day after 90-day feeding. No
effects were found in males at 151 mg/kg bw/day (Hammond et al., 1987).
In a review document (BIBRA, 1992) it is stated that degeneration of testes were seen at 480 mg/kg
bw/day/d, but the investigation itself was confidential. The study by Sharpe et al. (1995) have reported
testicular toxic effects in the offspring at a very low dose (50 µg/kg bw/day/d), but Ashby et al. and
ECPI/CMA (unpublished) failed to confirm these findings. It thus seems unwarranted to base a
NOAEL on the findings of Sharpe et al. (1995).
Conclusion. The critical effect used for assignment of a NOAEL value for BBP are increased liver
weight observed in an oral 90-day rat study (Hammond et al., 1987). This study did not identify a
NOAEL value in female rats, the LOAEL value for the critical effect is 171 mg/kg bw/day. Because
the LOAEL value is used and there was only a slight increase in liver weights, an additional
uncertainty factor of 2 has to be incorporated.
Opinion expressed on 27-11-1998
Part on effects assessment
In conjunction with the NTP carcinogenicity study on BBP (NTP, 1997) a 10-week modified mating
study in rats was also performed. At a dose of 200 mg BBP/kg bw/day (2800 ppm in feed) to a group
of rats, the epididymal spermatozoal concentration was significantly less than the controls. The
NOAEL for these effects was 20 mg/kg bw/day. For its reassessment the CSTEE will apply this value
instead of the LOAEL of 171 mg/kg bw/day (incorporating an additional uncertainty factor of 2), as
was done in its opinion of 24 April 1998.

