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Hong Kong.

Dear Sir,

PROPOSED LEGISLATION ON PHTHALATES (TOYS AND CHILDREN’S
PRODUCTS SAFETY (AMMENDMENT BILL) 2013

I writing to you in my personal capacity to express my concern regarding
aspects of the proposed legislation. | am an academic scientist, who has
been involved with the toxicology of phthalates for many years both as a
researcher and as the Chair of two EU Scientific Advisory committees to DG
SANCO, firstly the Committee on Toxicity, Ecotoxicity and the Environment
(1996-2004) and the Committee on Emerging and Newly ldentified Health
Risks (2004-2013) — see attached short CV.

There are two issues in the proposed legislation that | would like to draw your

attention to:

i) The proposed grouping of lower molecular weight and higher molecular

weight phthalates together as a single category.

The toxicological data, which is extensive and for di-lsonylphthalate ( DIDP)
and di-lIsodecylphthalate (DINP) is summarized in the appendices to this
letter is very extensive. It is clearly different from that of the lower molecular
weight phthalates, such as di-Butylphthalate(DBP), Bis(2-iethylhexyl)
phthalate (DEHP) and, Butylbenzenephthalate (BBP). This is clear from the
attached table (Tablel). | note that one of the reasons for your proposed
action is to bring your legislation in line with that of legislation elsewhere. The

following is therefore relevant to your deliberations.

In 2005 the European Food Safety Authority (EFSA) was asked to consider
whether a group tolerated daily intake (TDI) could be assigned to all the low

and high molecular weight phthalates. Their conclusion was as follows: ‘While



it may appear that DBP, DEHP and BBP act on the same target organ, their
profile of effects at the hormonal and cellular level are not identical and their
individual modes of action have not yet been demonstrated. Moreover, the
other two DINP and DIDP primarily affect the liver rather than the testis. But
even in this the end points indicate that different mechanisms are involved.
Consequently, a group TDI cannot be allocated for all these phthalates. This
statement which is based on the toxicology data is supported by publications
since 2005.

EU reqgulation by REACH of these chemicals also shows a quite separate
treatment of lower and higher molecular weight phthalates. Di-Butylphthalate
(DBP), Bis(2-ethylhexyl phthalate (DEHP) and Butylbenzenephthalate (BBP)
are classified as hazardous (Category 1B for CMR’s). di-lIsononylphthalate
(DINP) and di-Isodecylphthalate are not classified as hazardous due to the
absence of CMR properties. | note that the Australian Authorities in 2012
(NICNAS) who have examined child exposure to DINP did not identify a health

concern even at the highest (very conservative) exposure scenarios.

It should be concluded therefore that the risks to young children from
mouthing toys and other objects are very low in the case of DINP and DIDP.

For the lower MW phthalates the risk is clearly higher.

ii) The availability of safer replacements if the ban is enacted

A further consideration that needs to be addressed, prior to legislative action
is what are the proposed replacements and what is the evidence that the
replacement will produce advantages from a health view point over DINP and
DIDP? The SCENIHR (which | chaired) reviewed phthalates in medical
devices (where exposure of patients including very young children is order of
magnitude higher than from chewing toys or other objects) concluded in it
opinion SCENIHR, 2008) that at that time no suitable alternative to phthalates
could be identified. This is currently under review by the SCENIHR.

I would be very happy to discuss these issues with you further or provide

additional scientific data to assist you in your very important decision.
Yours sincerely

Professor Jim Bridges Emeritus Professor of Toxicology and

Environmental Health, University of Surrey, UK.



APPENDICES

1. COMPARISON OF THE PROPERTIES OF VARIOUS PHTHALATES

All five of these phthalates has a very rich toxicological data base, far greater

than the vast majority of chemicals to which children are exposed regularly.

The toxicological profile for the five phthalates is summarized in the attached

table. | am happy to provide details for dibutyl, diethyl hexyl and butylbenzene

if this would be helpful. Since my concern is their grouping with DINP and DIDP

I have set out a summary of DINP and DIDP toxicology in appendix 2.

Table 1 Comparison of NOEL/LOELs for different phthalates

Phthalate Lead effect Threshold value | Reference
for effect
mg/kg/body
weight/day
Dibutyl Reproduction- LOAEL 2mg Lee 2004
germ cell
development
Diethylhexyl Reproduction- NOEL 5mg Wolfe and Leyton
germ cell 2003
depletion
-reduction in
testes weight
Butylbenzene Reproduction: NOAEL 20mg NTP 1997
epididymal
spermatozoa
concentration
-anogenital NOAEL 50mg Tyi et al 2004
distance
Diisononyl Liver and kidney: NOAEL 88mg ARISTECH/EXXON

Spongiosis hepatis




Reproduction:
Transitory
changes in
testosterone and

gonocytes

Clewell 2012

Diisodecyl

Liver: Spongiosis
hepatis
Reproduction:
Offspring survival

D1-4

NOAEL 88 mg

ARISTECH/EXXON

Huska et al 2001

2. MORE DETAILS OF THE TOXICOLOGY OF DINP AND DIDP

Table. 2 Summary of the risk assessment issues for DINP and DIDP

Parameter

Risk assessment

conclusion

2.ldentification of a
NOAEL for RA purposes
based on spongiosis

hepatis for DINP

Data for the two key
studies should be
combined

Relevant value 88mg/kg
body weight per day

3. Identification of a
NOAEL for RA purposes
DIDP based on possible
SH as the lead effect

Data limited. Utilize same
NOAEL for DIDP as for
DINP

4. relevance of

reproduction endpoints

Uncertain because of the

relevance of rat data to




for man man and the transitory
nature of effects

5.1dentification of a Testosterone levels and

NOAEL based on gonocyte numbers

reproduction endpoints . 50mg/kg body

DINP weight/day

6. Ildentification of a Reduced viability for PND

NOAEL based on . 33mg/kg body

reproduction for DIDP weight/day

FINDINGS FROM LIFE TIME STUDIES

Overview of the chronic Zlifetime toxicity data on DINP
Spongiosis hepatis

The observed spongiosis hepatis in male rats :

)} had a high incidence in control animals.

ii) showed an increased incidence but not an increased severity at higher

doses and was not associated with any other serious lesions.

iii) Only occurred in ageing male rats and was not found in a life time study

in mice nor in shorter term studies in dogs or monkeys.

These factors raise serious doubts regarding the relevance of spongiosis
hepatis as a critical endpoint for the assessment of human health risks from
DINP exposure. These doubts are greatly strengthened by the classical text
book on human liver pathology (McSween et al 2002) that there is no
comparable human liver lesion to spongiosis hepatis in the rat. The nearest
comparable lesion in man is peliosis hepatis which has been found to occur in

humans following chronic use of certain drugs. It can be concluded that there



is no equivalent ageing disease in human liver to spongiosis hepatis.

Nonetheless there is as yet an insufficient mechanistic basis to exclude the
possibility that a spongiosis hepatis like lesion could be caused by chronic

exposure to a chemical in humans.

The uncertainty in this evaluation lies in the possibility that a spongiosis like
lesion could occur in humans following life time exposure despite the fact that
the sole model for this is the ageing male rat. The degree of uncertainty
based on all the available evidence is however small. If as a conservative
approach Spongiosis hepatis is accepted as the lead effect then is to define a
valid NOAEL. The Exxon and Aristech studies have different dose regimens. In
the Exxon study the doses were : 300ppm (15 mg/kg body weight) , 3000
(152 mg /kg body weight per day ) and 6000 ppm ( 307 mg /kg body weight
per day). In the Aristech study the doses were 0, 500 (29mg/kg body weight
per day), 1500 (88.3 mg/kg body weight per day), 6000 (359 mg/kg body
weight per day) and 12000ppm (733 mg/kg body weight per day). At 152
mg/kg body weight per day in the Exxon study and at 359 mg/kg body weight
per day in the Aristech study an increased incidence of spongiosis hepatis was
observed, with corresponding NOAELs of 15 mg/kg/ body weight per day and
88.3 mg/kg body weight per day. Thus a likely reason for the differences in the
NOAEL values for spongiosis hepatis is the different dose spacing in the two key

studies.

Overview of the chronic Zlifetime toxXicity data on DIDP

Using a weight of evidence approach, the data on DIDP has to be regarded as
providing a poor basis for a risk assessment as each of the studies conducted
raises concerns regarding the adequacy of the methodology. The estimated
NOAEL in the Cho et al (2008, corrected 2010) study relies on spongiosis
hepatis as the critical effect which is not recognized by the authors as
significant and as noted for DINP therefore spongiosis hepatis is unsound as a
basis to extrapolated from rats to man. A valid approach is to use the DINP
data as the basis for the selection of the NOAEL. Bearing in mind the very
close structural similarity and the much stronger data base this is a more
valid approach. As noted above on this basis a BMD 10 of 72.4 mg/kg body
weight or a NOAEL of 88mg/kg body weight should be used.
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REPRODUCTION STUDIES
DINP

Much more sensitive tests have been used for both DINP and DIDP than the
conventional ones because of the evidence that some lower molecular weight
phthalates do have effects on the reproductive organs.Though modifications
of testosterone levels have been observed in several studies following
exposure of pregnant rats to DINP, the changes appear to be transitory
and there is even (at high doses) very limited indication of reproductive
toxicity. A weight of evidence evaluation provides no evidence that DINP
causes low incidences of the permanent effects observed with short chain
phthalates that are associated with androgen deficiency. Consequently, DINP
does not meet the criteria for an endocrine disrupter.

From a risk assessment perspective the following four issues need to be
considered:

- The relevance of any effects on the developing foetus/ new born at dose
levels that produce maternal toxicity;

- The validity of using read -across from lower chain length phthalates to fill
any data gaps for DINP and DIDP;

-The relationship of changes in testosterone levels to endpoints of clear
adverse effects. This includes whether they are permanent or of a transitory
nature;

- The basis for the extrapolation of findings in rats to man and to the

developing human foetus in particular.

The weight of evidence identifies that at doses of 750 mg/kg body weight
per day and above maternal toxicity occurs. This is likely to result in
changes in the physiological environment of the foetus. Effects observed at
doses of this order and above need to be evaluated with great caution.
Changes in testosterone levels and multinucleated gonocytes in the testes, if
substantial and persistent are of concern. Transitory changes, in the absence
of any prolonged adverse effects, should not necessarily be regarded as

adverse rather as an indicator that there is a perturbation which the body is



able to adjust to. A barrier to further interpretation is that the variability of
testes testosterone and multinucleated gonocyte levels between individual
animals and at different times in control rats is not yet characterized
sufficiently. It is not clear how such changes relate to the other transitory
effects observed at higher exposure levels such as changes in anogenital

distance, Leydig cell aggregates and multinucleated gonocyte numbers.

A critical consideration is the validity of the rat for the purposes of human risk
assessment. Studies in mice, exposed to DINP, indicate a considerably lower
sensitivity than in rats. Moreover, it was shown that mice and marmosets
are less sensitive than rats to DBP. An important recent study using
xenographs confirms that, in this model, mice are much less sensitive than
rats. Importantly, the same study indicates that humans are more like mice in
the responsiveness of the foetal testis to phthalates as far as steroidogenesis
is concerned. The available data indicates that effects on gonocytes should be
the favoured endpoint for risk assessment purposes, not changes in
testosterone production or levels.

A conservative approach for risk assessment purposes would be to set an
NOAEL of 50 mg/kg body weight per day. This is based on changes in
multinucleated gonocytes at 250mg/kg body weight per day. It should be
noted, however, that:

e The interpretation of such a short-lived change as adverse is questionable.

e It is a more sensitive endpoint than those traditionally used to examine

for reproductive effects.

DIDP

The data base for DIDP is adequate for risk assessment purposes. Based on
the Hushka et al study a NOAEL of 33 mg/kg body weight per day derived
from the LOAEL value may be used for DIDP. It is noted that this is similar to
that identified for DINP of 50mg/kg body weight per day using other
parameters to estimate the NOAEL. Bearing in mind the structural similarity
between the two phthalates the DINP and DIDP, findings might be regarded
as mutually supportive. However, it is not clear why there are apparent

differences in rats between DINP and DIDP in:



e Effects on testes testosterone levels
e Effects on F2 generation pup survival at PND 1-4.

As noted in the conclusions for DINP the use of a NOAEL value of 33mg/kg
body weight per day does not take into account the fact that the rat appears
to be more sensitive to several reproductive effects than other species

including man.

3 SHORT CV FOR PROFESSOR (EMERITUS) JIM BRIDGES BSc. PhD, DSc,
Hon DSc (Hong Konq)

I spent most of his academic career at the University of Surrey where, at
various times he held posts of:

* founding Director of the Robens Institute of Industrial and Environmental
Health and Safety,

* founding Head of the European Institute of Health and Medical Sciences and
Dean of Science.

* | have published nearly 400 scientific papers and reviews particularly in the
areas of toxicology, environmental and environmental health risk assessment.
These include a number of publications on phthalates. My current research is
on risk assessment methodology.

I have also played a very active role in committees that advise governments on
risks concerning chemicals. | have a very strong commitment to the use of good
science as the basis for risk management decisions on chemicals and other
stressors.

* In the UK | was the chair of the Veterinary Residues Committee from 2000-
2004 which dealt with contaminants in Food.

* For the European Union from 1997-2004 | was the chair of the newly
established EU Independent Scientific Advisory Committee on Toxicity,
Ecotoxicity and the Environment (CSTEE)

*From 2004 April 2013 | served as the chair of the EU Independent Scientific
Committee on Emerging and Newly Identified Health Issues (SCENHIR). Both
these Committees reviewed the toxicity of phthalates on a number of occasions
and the findings were published by DG-SANCO. | am also a recognised expert by
EFSA and have been involved in a number of their opinions.

Throughout my career | have been very active in the development of education
programmes in toxicology and environmental health. | played an active role in
the establishment of the MSc in Environmental Health Management at Hong



Kong Baptist University. | also played a leading role in the establishment of both
the British Toxicology Society and EUROTOX.
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