Committee on

TOXICITY

COMMITTEE ON TOXICITY OF CHEMICALS IN FOOD,
CONSUMER PRODUCTS AND THE ENVIRONMENT

SUMMARY STATEMENT ON RESTRICTION REPORT: PROPOSAL FOR A
RESTRICTION - BIS(2-ETHYLHEXYL)PHTHALATE (DEHP), BENZYL BUTYL
PHTHALATE (BBP), DIBUTYL PHTHALATE (DBP) AND DIISOBUTYL
PHTHALATE (DiBP).

Introduction

1. The Committee on Toxicity (COT) was asked by the UK Health and Safety
Executive (HSE) to give an opinion on a Restriction Report drafted by the Danish
Environmental Protection Agency (EPA) on risks from combined exposures to four
phthalate esters (DEHP, DBP, DiBP and BBP). This summary statement reports our
conclusions, which we reached at a meeting held on 1% November 2011.

2. We had previously completed a review of the toxicology of phthalate esters
and published a statement on this in May 2011.*

3. We reviewed the Restriction Report? and also considered new toxicological
data on DEHP?® and DiBP* and four biomonitoring studies.>® We did not undertake a
detailed review of published epidemiological studies or consider the available
toxicological data on alternative plasticisers.

4, We reached the following conclusions on the Restriction Report;
Reference Doses

5. We agree the reference doses for DEHP, DIBP and BBP established in the
Restriction Report. In respect of DBP, we agree that the dose of 2 mg/kg bw/day in
the study by Lee et al. (2004)° should be the point of departure for establishing a
reference dose. However, we noted that the effects on mammary glands in male
rats, which were observed at this dose, would most likely reflect androgenic activity,
whereas DBP is anti-androgenic. Moreover, the testicular effects, which were
observed at the same dose, were reversible with continued dosing and lacked clear
dose-dependence. Also, this apparent lowest observed adverse effect level
(LOAEL) is much lower than the no observed adverse effect levels (NOAELS)
observed in other developmental studies of the compound in which reproductive
outcomes were investigated. Taking these reservations into account, we consider
that an assessment factor of 300 is unduly conservative, and that the tolerable daily
intake (TDI) for DBP of 0.01 mg/kg bw/day established by the Scientific Panel on
Food Additives, Flavourings, Processing Aids and Materials in Contact with Food



(AFC) of the European Food Safety Authority (EFSA)'° is a more appropriate
reference dose for DBP than the DNEL proposed in the Restriction Report.

6. Although the reference doses for the four compounds are derived from
studies of developmental toxicity, we agree that it is reasonable to apply them to all
population groups, including infants and children. However, we note that whereas
during pregnancy adverse effects might conceivably arise from over-exposure on a
single day, in other circumstances it is the average exposure over at least several
days which would be relevant. Thus when deriving risk characterisation ratios
(RCRs) for population groups other than women of child-bearing age, estimates
should be made of potential average exposures over several days, and not of the
highest exposures that might occur on a single day.

Absorption

7. We agree the values for gastro-intestinal absorption that were used in the
Restriction Report. However, empirical evidence indicates that the default values
assumed for dermal absorption of DBP and DEHP are likely to be overestimates.

Exposure assessment

8. As acknowledged by the authors of the Restriction Report, there is much
uncertainty regarding their exposure estimates. We recognise that the estimates do
not take account of all possible sources of exposure. Nevertheless, we consider
them to be highly conservative. This is because: a) they assume that on a single
day an individual is highly exposed to each compound from each of the sources
considered, which is unrealistic; and b) they focus on the highest exposures which
might occur in a single day, whereas as argued above (paragraph 6), in population
groups other than women of reproductive age, exposures over a longer period would
be more relevant. Furthermore, a recently completed Total Diet Study undertaken
by the Food Standards Agency (FSA) indicates that, in the UK, dietary intakes of the
four phthalates under consideration are substantially lower than those assumed in
the Restriction Report.

Biomonitoring

9. We agree that the studies selected in the Restriction Report®’ were
adequately conducted but note that the calculated intakes reflect historical
exposures prior to the introduction of EU wide regulatory controls on the use of
phthalates. Also, the risk assessment again focuses on the highest exposures which
might occur in a single day, and makes the assumption that an individual will be
simultaneously exposed to high levels of all four compounds.

Approach to Risk Characterisation

10. We agree that a dose addition approach to risk characterisation is
appropriate.



Risk Characterisation Ratios (RCRSs)

11.  Bearing in mind the sources of conservatism outlined above, we view the
RCRs reported in the Restriction Report as a first tier risk assessment. They are not
so high that they necessarily require risk reduction measures, beyond those which
are already in place. However, they do indicate a need for more refined risk
assessment, and if necessary, more thorough consideration of the possible risks
from use of alternative products, including estimation of potential exposures.

Refining Risk Characterisation Ratios

12.  To refine the characterisation of risk, we suggest that it would be most useful
to collect new biomonitoring data reflecting current exposures in representative
populations. Such studies should look at: a) the distributions of estimated exposures
in a single day; b) the variation of exposures in individuals from day to day; and c)
the inter-relationship of individual exposures to different phthalates. As a secondary
objective they might also collect information about participants’ activities as a means
of exploring the major determinants of high exposure.

Conclusion

13.  The risk characterisation for combined exposure to DEHP, DBP, BBP and
DIBP that is reported in the Restriction Report should be viewed as a first tier
assessment. Given its conservatism and the levels of the RCRs calculated, it does
not necessarily indicate a need for risk reduction measures beyond those that are
already in place. To refine the risk assessment, it would be most useful to collect
further biomonitoring data from representative populations. If necessary, there
should also be a more thorough risk assessment for other products which might be
used as substitutes should additional restrictions be imposed on DEHP, DHP, BBP
and DiBP.

COT statement 2011/06
November 2011



References

1. Committee on Toxicity (2011). COT Statement on dietary exposure to
phthalates - data from the Total Diet Study (TDS).
http://cot.food.gov.uk/cotstatements/cotstatementsyrs/cotstatements2011/cot201104

2. Danish Environmental Protection Agency (2011). Annex XV Restriction
Report. Proposal for a Restriction. Bis(2-ethylhexyl)phthalate (DEHP), Benzyl butyl
phthalate (BBP), Dibutyl phthalate (DBP) and Diisobutyl phthalate (DiBP). Version
Number 2, 12 August 2011.

http://echa.europa.eu/doc/restrictions/restriction_report phthalates.pdf

3. Christiansen S, Boberg J, Axelstead M, Dalgaard N, Vinggaard AM, Metzdorff
SB and Hass U. (2010). Low dose perinatal exposure to di(2-ethylhexyl) phthalate
induces anti-androgenic effects in male rats. Reprod Toxicol, 30, 313-21.

4. Saillenfait AM, Sabaté JP, and Gallissot F. Diisobutyl phthalate impairs the
androgen-dependent reproductive development of the male rat. Reprod Toxicol, 26,
107-15.

5. Koch HM, Becker K, Wittassek M, Seiwert M, Angerer J and Kolossa-Gerhing
M. (2007). Di-n-butylphthalate and butylbenzylphthalate - urinary metabolite levels
and estimated daily intakes: pilot study for the German Environmental Survey on
children. J Expo Sci Environ Epidemiol, 17, 378-387.

6. Wittassek M, Heger W, Koch HM, Becker K, Angerer J and Kolossa-Gehring
M. (2007). Dally intake of di(2-ethylhexyl)phthalate (DEHP) by German children - A
comparison of two estimation models based on urinary DEHP metabolites levels. Int
J Hyg Environ Health, 210, 35-42.

7. Wittassek M, Wiesmuller GA, Koch HM, Eckard R, Dobler L, Muller J, Angerer
J, Schliter C. (2007). Internal phthalate exposure over the last two decades - A
retrospective human biomonitoring study. Int J Hyg Environ Health, 210, 319-333.

8. Frederiksen H, Aksglaede L, Sorensen K, Skakkebaek NE, Juul A, and
Andersson AM. (2011). Urinary excretion of phthalate metabolites in 129 healthy
Danish children and adolescents: estimation of daily phthalate intake. Environ Res,
111, 656-663.

9. Lee KY, Shibutani M, Takagi H, Kato N, Takigami S, Uneyama C, and Hirose
M. (2004). Diverse developmental toxicity of di-n-butyl phthalate in both sexes of rat
offspring after maternal exposure during the period from late gestation through
lactation. Toxicology, 203, 221-238.

10. European Food Safety Authority (2005). Opinion of the Scientific Panel on
Food Additives, Flavourings, Processing Aids and Materials in Contact with Food
(AFC) on a request from the Commission related to di-n-butylphthalate (DBP) for use
in food contact materials. The EFSA Journal 242, 1-17
http://www.efsa.europa.eu/en/scdocs/scdoc/242.htm




