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Helsinki, 31 August 2015

Decision/annotation number: Please refer to the REACH-IT message which delivered this
communication (in format SEV-D-XXXXXXXXX-XX-XX/F)

DECISION ON SUBSTANCE EVALUATION PURSUANT TO ARTICLE 46(1) OF
REGULATION (EC) NO 1907/2006

For 4,4’-Propane-2,2-diyldiphenol, polymer with 2-methyloxirane, CAS No 37353-
75-6 (EC No 500-097-4) (BPA 1 — 4.5 P0)

Addressees: Registrant(s)’ of 4,4’-propane-2,2-diyldiphenol, polymer with 2-
methyloxirane (Registrant(s))

This decision is addressed to all Registrants of the above substance with active registrations
on the date on which the draft for the decision was first sent for comments, with the
exception of the cases listed in the following paragraph. A list of all the relevant registration
numbers subject to this decision is provided as an annex to this decision.

Registrants holding active registrations on the day the draft decision was sent are not
addressees of this decision if they are: i) Registrant(s) who had on that day registered the
above substance exclusively as an on-site isolated intermediate under strictly controlled
conditions and ii) Registrant(s) who have ceased manufacture/import of the above
substance in accordance with Article 50(3) of Regulation (EC) No 1907/2006 concerning the
Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH Regulation)
before the decision is adopted by ECHA.

Based on an evaluation by the Danish Environmental Protection Agency as the Competent
Authority of Denmark (evaluating MSCA), the European Chemicals Agency (ECHA) has
taken the following decision in accordance with the procedure set out in Articles 50 and 52
of Regulation (EC) No 1907/2006 concerning the Registration, Evaluation, Authorisation and
Restriction of Chemicals (REACH Regulation).

This decision is based on the registration dossier(s) on 5 September 2014, i.e. the day until
which the evaluating MSCA granted an extension for submitting dossier updates which it
would take into consideration.

This decision does not imply that the information provided by the Registrant(s) in the
registration(s) is in compliance with the REACH requirements. The decision neither prevents
ECHA from initiating compliance checks on the dossier(s) of the Registrant(s) at a later
stage, nor does it prevent a new substance evaluation process once the present substance
evaluation has been completed.

Throughout this document, the abbreviation EPA 1 - 4.5 P0 is used for the registered
substance (EC No 500-097-4). The substance is a UVCB that can have different
compositions. Individual constituents are described by the length of the propoxylated chain,
i.e. EPA 2P0, EPA 3P0, etc. Different compositions of the registered substance are
described by using the prefix “grade”, i.e. “grade EPA 3P0” and “grade EPA 5P0”. The
different grades are also characterized as UVCE’s were the P0 number is related to the
major constituent in the specific grade of the substance.

1 The term Registrant(s) is used throughout the decision, irrespective of the number of registrants addressed by the decision.
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I. Procedure

Pursuant to Article 45(4) of the REACH Regulation the Competent Authority of Denmark has
initiated substance evaluation for 4,4’-propane-2,2-diyldiphenol, polymer with 2-
methyloxirane, CAS No 37353-75-6 (EC No 500-097-4), hereafter referred to as EPA 1-
4.5 P0, based on registration(s) submitted by the Registrant(s) and other relevant and
available information and prepared the present decision in accordance with Article 46(1) of
the REACH Regulation.

On the basis of an opinion of the ECHA Member State Committee and due to initial grounds
for concern relating to Human health/Suspected CMR (the scope is limited to reproductive
toxicity, i.e. fertility and developmental toxicity); Exposure/Wide dispersive use; Aggregated
tonnage, EPA 1 - 4.5 P0 was included in the Community rolling action plan (CoRAP) for
substance evaluation to be evaluated in 2013. The updated CoRAP was published on the
ECHA website on 20 March 2013. The Competent Authority of Denmark was appointed to
carry out the evaluation.

In the course of the evaluation, the evaluating MSCA identified additional concerns
regarding possible endocrine disrupting effects as a mode of action for effects on sexual
function and fertility, and developmental toxicity including developmental neurotoxicity and
developmental immunotoxicity. A concern of toxicity after repeated dose administration was
also added. The concerns are based on both the data gaps as well as on substance specific
concerns.

The evaluating MSCA considered that further information was required to clarify the
following concerns: 1) reproductive toxicity (effects on sexual function and fertility and
developmental toxicity), 2) endocrine disruption, especially oestrogenicity, as a mode of
action for reproductive toxicity and 3) the concern on developmental neurotoxicity and
developmental immunotoxicity due to oestrogenic mode of action, 4) concern on repeated
dose toxicity, and 5) exposure. Therefore, it prepared a draft decision pursuant to Article
46(1) of the REACH Regulation to request further information. It submitted the draft
decision to ECHA on 18 March 2014.

On 29 April 2014 ECHA sent the draft decision to the Registrant(s) and invited them
pursuant to Article 50(1) of the REACH Regulation to provide comments within 30 days of
the receipt of the draft decision.

Registrant commenting phase

By 5 June 2014 ECHA received comments from the Registrant(s) of which it informed the
evaluating MSCA without delay. By the 25 June 2014 one of the Registrant(s) submitted
new study reports directly to the evaluating MSCA on a 90-days repeated dose toxicity
study (OECD 408) and a prenatal developmental toxicity study (OECD 414) conducted with
the monoconstituent substance EPA 2P0 (CAS 116-37-0).

In their comments the Registrant(s) suggested that the newly conducted studies on EPA
2P0 should be used for read across to EPA 1-4.5 P0 for repeated dose toxicity and prenatal
developmental toxicity. For the Extended one-generation reproductive toxicity study an
alternative testing strategy was proposed starting with the in vitro oestrogen receptor
agonist test and then, based on the results, decide which type or grade of substance to test
(e.g. EPA 2P0, grade 3P0, 5P0, etc.).

By 5 September 2014 the Registrant(s) submitted an update of the registration dossier.

On the 27 October 2014 a meeting was held between the evaluating MSCA and two of the
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Registrant(s). At this meeting the Registrant(s) reiterated their previous written comments
and also stated that the EPA 5P0 grade is not covered by the registrations as it is
considered a polymer and that EPA 3P0 is the most commonly used grade of the registered
substance whereas grade 4P0 and 5P0 (which was previously selected for further testing in
the draft decision) are only used in small quantities.

The evaluating MSCA considered the comments received from the Registrant(s), the
submitted study reports and the dossier update.

On basis of this information, Section II was amended. The substance to be tested was
changed from grade EPA 5P0 to grade EPA 4P0 in the three requested in vivo studies.
Furthermore, additional grades of EPA 1 - 4.5 P0 were added to the requested in vitro study
on oestrogen receptor agonist activity so that the requested testing now includes EPA 2, 3,
4 & 5 P0. The Statement of Reasons (Section III) was changed accordingly and a new
section related to the proposed read across to EPA 2P0 was inserted. The evaluating MSCA
did not amend the required tests in the draft decision with regard to the read across or
alternative testing strategy proposed by the Registrant(s).

Commenting by other MSCAs and ECHA
In accordance with Article 52(1) of the REACH Regulation, on the 15 January 2015 the
evaluating MSCA notified the Competent Authorities of the other Member States and ECHA
of its draft decision and invited them pursuant to Articles 52(2) and 51(2) of the REACH
Regulation to submit proposals to amend the draft decision within 30 days of the receipt of
the notification.

Subsequently, two Competent Authorities of the Member States and ECHA submitted
proposals for amendment to the draft decision.

On the 20 February 2015 ECHA notified the Registrant(s) of the proposals for amendment to
the draft decision and invited them pursuant to Articles 52(2) and 51(5) of the REACH
Regulation to provide comments on those proposals for amendment within 30 days of the
receipt of the notification.

The evaluating MSCA reviewed the proposals for amendment received and amended the
draft decision.

Referral to Member State Committee

On 2 March 2015 ECHA referred the draft decision to the Member State Committee.

On 23 March 2015 in accordance to Article 52(2) and Article 51(5), the Registrant(s)
provided comments on the proposals for amendment. The Member State Committee took
the comments on the proposals for amendment of the Registrant(s) into account.

After discussion in the Member State Committee meeting on 20-23 April 2015, a unanimous
agreement of the Member State Committee on the draft decision as modified at the meeting
was reached on 23 April 2015.

ECHA took the decision pursuant to Article 52(2) and Article 51(6) of the REACH Regulation.

II. Information required

Pursuant to Article 46(1) of the REACH Regulation, the Registrant(s) shall submit the
following information using the indicated test method/instructions (in accordance with
Article 13 (3) and (4) of the REACH Regulation) and the specified grade/constituent of the
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registered substance subject to the present decision:

1. Extended one-generation reproductive toxicity study in rats, oral route (test method:
EU E.56./OECD 443), including extension of Cohort lB to produce the E2 generation
and including Cohorts 2A and 2B for developmental neurotoxicity and Cohort 3 for
developmental immunotoxicity as further specified in section III. The study shall be
conducted with the grade EPA 4P0.

2. Pre-natal developmental toxicity study (test method: EU B.35, OECD 414) in rats or
rabbits, oral route. The study shall be conducted with the grade EPA 4P0.

3. Sub-chronic toxicity study (90-day), oral route (test method: EU B.26./OECD 408) in
rats. The study shall be conducted with the grade EPA 4P0.

4. Stably transfected transactivation in vitro assays to detect oestrogen receptor
agonists (test method: OECD TG 455). The study shall be conducted with EPA 2P0
and the three grades EPA 3P0, BPA 4P0 and EPA 5P0.

For each of the four above mentioned studies, the Registrant(s) shall report the composition
of the tested substances together with the obtained results.

5. Information on the registered substance to be reflected in the CSR (The Chemical
Safety Report)

a) Information on personal protective equipment regarding e.g. the type of
material, thickness and breakthrough times of the gloves and the duration of
use for all exposure scenarios where the use of personal protective equipment
is requested.

b) Documentation that risks to workers and consumers are adequately controlled
for all exposure scenarios.

c) Documentation supporting the claim that releases to the environment from
recycling of paper is negligible.

Pursuant to Article 46(2) of the REACH Regulation, the Registrant(s) shall submit to ECHA
by 07 September 2018 an update of the registration(s) containing the information
required by this decision2, including robust study summaries and, where relevant, an update
of the Chemical Safety Report.

III. Statement of reasons

0. Read-across approach

Two new studies (sub-chronic toxicity 90-day and pre-natal developmental toxicity)
conducted with EPA 2P0 (CAS 116-37-0) were submitted directly to the evaluating MSCA
following the Registrant(s) commenting on the draft decision.

The Registrant(s) proposed to use a read-across approach, and to use sub-chronic toxicity
90-day and pre-natal developmental toxicity studies conducted on the analogue substance
EPA 2P0 (which is also a constituent in the registered substance EPA 1-4.5 P0) to fulfill the
information requirements for EPA 1-4.5 P0. In order to support its suggested read across,

The deadline Set by the decision already takes into account the time that registrants may require to agree on who is to perform any required

tests and the time that ECHA would require to designate a registrant to carry out the test(s) in the absence of the aforementioned agreement

by the registrants (Article 53(1) of the REACH Regulation).
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the Registrant(s) have provided a read across justification document attached in Section 13
in the IUCLID dossier. Furthermore, the Registrant(s) have included justification for the
proposed read across in their written comments to the draft decision.

Evaluation of the proposed read across
According to information submitted by the Registrant(s) BPA 1 — 4.5 P0 contains
constituents with propoxylation degrees from 2 to 9.

According to REACH Annex XI, section 1.5 application of the group concept requires that
physicochemical properties, human health effects and environmental effects or
environmental fate may be predicted from data for reference substance(s) within the group
by interpolation to other substances in the group (read-across approach). The reference
substance(s) should have physicochemical, toxicological and ecotoxicological properties
likely to be similar or follow a regular pattern as a result of structural similarity.

BPA 1 — 4.5 P0 is one substance (UVCB) under REACH, but from a scientific perspective the
substance contains a range of different constituents which are members of a homologues
series and in that respect the UVCB can be compared with a ‘chemical category’.

For every propoxylation degree 3 carbons are added, so the total number of carbons in the
two side-chains on Bisphenol A, i.e. total number of carbons in the sidechains, go from 6
(BPA 2P0) to 27 (BPA 9P0). Doing read-across from BPA 2P0 to BPA 1-4.5 (grade 3 and 5)
is in reality extrapolating from a monoconstituent substance with a low P0 degree (2P0) to
a “category” of constituents with propoxylation degrees from 2 to 9, i.e. from the lowest ‘P0
degree boundary’ (2P0) and up to a considerably higher P0 degree (9P0), containing for
example up to 3Q% 5P0 (grade 5). Generally, interpolation rather than extrapolation is
preferred in read across for reliability reasons as it is also stated in REACH Annex XI section
1.5. and in the ECHA R.6 guidance (R.6.2.2.2). It may in certain cases be possible that data
are available for a significant number of members of a category but are not available for a
boundary chemical. In this case a limited extrapolation to the boundary substance may be
considered as in an analogue approach, with its own justification. The potential for greater
uncertainty in applying the analogue approach should then additionally be addressed.

In relation to various toxicological effects it can theoretically be different BPA PD
constituents that drive the individual effect of the UVCB substance. Trend analysis for
properties of relevance for the specific endpoint for the BPA P0 constituents should be
explored to investigate whether their toxicological properties are likely to be similar or
follow a regular pattern as a result of structural similarity (R.6.1.7.8 Step 5 — Read-across).
Theoretically, in a chemical ‘category’ there may be endpoint / property specific sub
grouping, where for example one sub-group may have a given effect / property while
another sub-group does not.

ECHA finds that the justification for read across is not sufficient in relation to indicating that
interpolation can be performed from BPA 2P0 to BPA 1 — 4.5 . The justification provided by
the registrant for read-across from BPA 2P0 to BPA 1 — 4.5 P0 does not take into
consideration that:

• Absorption is essential for toxicity, but it is well-known that chemical substances can
exert effects despite limited absorption. If constituents with higher propoxylation
degrees for example have greater affinity to bind to specific receptors, this may drive an
effect for the substance which may more than outweigh the possible lower absorption of
these higher propoxylated constituents than those with a lower propoxylation degree.
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The possible endpoint specific pattern in changing potency is not addressed in the
justification, neither in terms of empirical observations (trend analysis without scientific
explanation) nor with an attempt to provide a scientific explanation. The Registrant(s)
argue that the broad spectrum of observed effects in the reproductive screening studies
could be caused by parental toxicity. However, there is no documentation to support
that statement.

Read-across justifications should always be endpoint specific as completely different
mechanisms (Adverse Outcome Pathways) may be involved for the individual effect
endpoints. Read across to one or more analogues may be scientifically justified for one
property/toxicity endpoint, but this in itself does not prove that the same is the case for
another property/toxicity endpoint. No specific arguments as to why all types of
“systemic toxicity” endpoints (repeated dose, developmental and reproductive toxicity
and regardless of duration of exposure / test design) can be read across has been
provided by the registrant.

• Constituents with higher propoxylation degrees may, although possibly absorbed to a
smaller extent than EPA 2P0, still be absorbed to a significant degree. No
information/documentation has been provided on how much the different propoxylated
constituents are absorbed and may become systemically available.

• Constituents with higher propoxylation degrees may have slower metabolisation and
depuration/excretion rates than EPA 2P0. Hence, it is based on available information not
possible to conclude whether some of the higher propoxylated bisphenols may reach
higher internal (body) concentrations than EPA 2P0.

• The two OECD 422 studies with EPA 2P0 and EPA 5P0, respectively, and the new OECD
408 and 414 studies with EPA 2P0, do not contain data suggesting that EPA 2P0 should
be worst case in relation to repeated dose, reproductive and/or developmental toxicity.
On contrary, the observed findings on the oestrous cycle in the OECD 422 study with
EPA 5P0 were not seen in the OCD 408 study with EPA 2PO.

The proposed read across from EPA 2 P0 to EPA 1 — 4.5 is considered as a remote and
therefore possibly imprecise extrapolation, which needs careful endpoint-specific
considerations in relation to possible trends among the constituents relating to potency of
involved toxicity endpoints or toxicity profile, including if possible potency of toxicity related
modes or mechanisms of action with the increase of the PC degree. Therefore, the concern
for repeated dose, developmental and reproductive toxicity, as initially identified for EPA 1 -

4.5 P0, has not been resolved by the new information submitted for EPA 2P0. As a
consequence, the draft decision was not amended with regard to the proposed read across
from EPA 2P0 for 90 days repeated dose toxicity and prenatal developmental toxicity.

The Registrant(s) submitted comments to a Proposal for Amendment (PfA) on the read
across section in which he states that the draft decision lacks transparency since the NOAEL
values reported by the Registrant(s) for the two OECD 422 studies on EPA 2P0 and grade
5P0 had not been taken into consideration by the evaluating MSCA. More specifically, the
Registrant(s) argued that the lower reported NOAEL value for EPA 2P0 (125 mg/kg
bw/day) compared to that of grade EPA SPO (500 mg/kg bw/day) indicates that the EPA
substituted with shorter propoxyl chains are more toxic than those with longer propoxyl
chains and that EPA 2P0 therefore can be used for read across to EPA 1-4.5 P0.

The NOAELs on EPA 1 — 4.5 P0 reported by the Registrant(s) are not considered to be
appropriate. The OECD TG 422 test (with grade 5 P0) revealed repeated dose toxicity at
120 mg/kg bw/day (dilatation of lacteals in small intestine observed at 120 mg/kg bw/day
in both males and females), and reproductive toxicity at 500 mg/kg bw/day (increased rate
of oestrous cycle disorder in females). Moreover, developmental findings of decreased pup
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body weights were observed at 500 mg/kg bw/day. The parental (P) females showed no
changes in body weight during premating, pregnancy or the lactation period and thereby no
maternal toxicity was seen in any of the dose groups.

This leads to the following NOAELS:
Repeated dose toxicity NO(A)EL: 30 mg/kg bw/day

Reproductive toxicity NOAEL: 120 mg/kg bw/day
Maternal NOAEL: 500 mg/kg bw/day
Developmental toxicity NOAEL: 120 mg/kg bw/day.

It should be noted, however, that the repeated dose toxicity NO(A)EL is referred to as a
parental NOAEL by the Registrant(s). However, it is deemed that this should be a NO(A)EL
for repeated dose toxicity. The reason for the “A” in parenthesis in this NO(A)EL is that the
slides of dilatation of lacteals in the small intestine observed at 120 mg/kg bw/day were not
available to the evaluating MSCA to be able to assess if this minimal severity (slight
grading) may be considered as non-adverse.

Consequently, the draft decision was not amended based on these comments by the
Registrant(s).

1. Extended one-generation reproductive toxicity study

Only limited information on reproductive toxicity is available and no higher tier reproductive
toxicity studies according to REACH, Annex X, Section 8.7.3 have been conducted with the
registered substance.

An extended combined repeated dose toxicity study with the reproduction/developmental
toxicity screening test (OECD 422) by oral gavage in male and female SD rats (Crj: CD(SD))
is reported for the grade BPA 5P0. The test was conducted with dose levels of 0, 30, 120
and 500 mg/kg body weight/day for 42 days for male and 42-53 days for female starting
from 2 weeks before mating to day 4 of lactation. The test revealed repeated dose toxicity
at 120 mg/kg body weight/day (dilatation of lacteals in small intestine observed at 120
mg/kg/day in both males and females), and reproductive toxicity at 500 mg/kg body
(indications of increased rate of oestrous cycle disorder in females). Moreover,
developmental findings of decreased pup body weights were observed at 500 mg/kg/day.
The parental (P) females showed no changes in body weight during premating, pregnancy
or the lactation period and thereby no maternal toxicity was seen in any of the dose groups.

In their comments to the draft decision the Registrant(s) mentioned that the study report
for OECD 422 for grade BPA 5P0 (provided by the Ministry of Health, Labour and Welfare of
Japan) was still partial since the final report had not yet been issued. According to the
Registrant(s) it was not possible to review the oestrous cycle disorder of each female since
the individual tables were not available in the draft report. In addition, the Registrant(s)
mentioned that although a statistically significant difference for the mean duration of the
oestrous cycle was noted between the control females group and the one given 500 mg/kg
bw/day, it is worthy to note that quantitatively this difference is minimal (4.1 vs. 4.2 days,
respectively) with close standard deviations (0.4 vs 0.6, respectively). The calculated g5th

percentile corresponds to a mean range of 3.3- 4.88 days for the control group and of 3-5.3
days for the high dose-group.

The evaluating MSCA based its review on the version of the OECD 422 test report which was
sent by the lead Registrant to the evaluating MSCA in an e-mail on the 27th of May 2013.
According to the Registrant himself this is the final and published version of the test report.
The report has not been translated from Japanese, but all tables and figures are in English.
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The individual tables on the oestrous cycle disorder are available in this version and are to
be found in Appendix 36-1, 36-2 and 36-3 (page 171-173 in the study report). Therefore
individual evaluation is to some extent possible. It is correct that quantitatively the
difference is minimal (4.1 vs. 4.2 days, respectively) with rather small standard deviations
(0.4 vs 0.6, respectively). The mean oestrous cycle (days) is calculated as the mean
number of days from metoestrus to the next metoestrus. However, such mean values are
quite insensitive. When looking at the individual data it is clear that all animals with
disorders are in the high dose group (500 mg/kg). From these tables it seems clear what
the nature of the observed effect is i.e. more days of dioestrous (stage 5) or some cycles
without prooestrus (stage 1). The oestrus cycle was (most likely) examined during the
premating period.

In addition, the Registrant(s) have reported the results from an OECD 422 (oral gavage)
with the substance EPA 2P0 (CAS 116-37-0), a mono-constituent substance that also
appears as a constituent in the registered substance. In this study dose levels used were
125, 250 and 500 mg/kg/day. The mating, fertility and conception indices were lower for
females at 500 mg/kg, along with a lower number of corpora lUtea. A high mortality and
limited number of litters available for evaluation likely contributed to this finding. Moreover,
when also taking into account evidence of impaired spermatogenesis in males observed at
250 and 500 mg/kg, a treatment related effect cannot be excluded. It should be noted that
EPA 2P0 was not analysed for oestrogenic activity including oestrus cycle disorder in this
study.

In their comments to the draft decision the Registrant(s) mentioned the results from the
newly conducted OECD 408 study (Sub-chronic toxicity study (90-day), oral route (gavage)
in rats) with EPA 2P0 (CAS 116-37-0) conducted with the dose-levels of 0, 20, 60 and 180
mg/kg bw/day. In this study, oestrous cycle length was normal for all examined females at
20, 60 and 180 mg/kg bw/day. In addition, the spermatogenic staging profiles were normal
for all animals assessed at the dose-levels of 20, 60 and 180 mg/kg bw/day. According to
the Registrant(s) this would confirm that the impaired spermatogenesis and
histopathological findings in the prostate gland, seminal vesicles, coagulation gland and
ovaries observed concomitantly with non-reproductive organs in the parental generation in
the OECD 422 study with EPA 2P0 was linked to the observed high toxicity.

The evaluating MSCA agrees that the OECD 408 study on EPA 2P0 did not identify an
abnormal oestrous cycle length at the highest tested dose of 180 mg/kg/day and that
spermatogenic staging profiles were normal for all animals assessed in this study. It should
be noted, however, that the OECD 408 study used lower doses (only up to 180 mg/kg
bw/day) than those that caused effects on the oestrous cycle length for grade EPA 5P0 (500
mg/kg bw/day) and impaired spermatogenesis in males for EPA 2P0 (250 mg/kg bw/day) in
the OECD 422 studies. On the other hand, the OECD 408 employed a longer exposure time
and higher number of animals and therefore normally has a higher sensitivity. The results of
the OECD 408 study could also be seen as a counter argument to the read across
hypothesis provided by the Registrant(s) as it indicates that EPA 2P0 does not represent
“worst case” for certain reproductive toxicity endpoints. In conclusion, there is still a
remaining concern, especially for the higher propoxylated constituents in EPA 1 -4.5 P0.

The screening study on reproductive toxicity for grade EPA 5P0 indicates a possible
reproductive toxicity effect of EPA 1 - 4.5 P0. However, the findings do not fulfil the criteria
for reproductive toxicity classification. Nevertheless, the findings concerning indications of
an increased rate of oestrus cycle disorder in females (grade EPA 5P0) in the screening
study cause a concern for endocrine disruption in vivo. Further evaluation by QSAR model
predictions on oestrogen receptor interference (see Annex 1) strengthens the concern that
EPA PD may cause reproductive toxicity and endocrine disruption through binding of
constituents of EPA 1 - 4.5 P0 to the oestrogen receptor.
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Slecification of the study and study design
To clarify the indications of concern on reproductive toxicity (both for adverse effects on
sexual function and fertility and developmental toxicity) which could be via endocrine
disrupting modes of action and a concern for endocrine disruption modes of action itself as
indicated in the available extended OECD 422 screening study and supported by QSAR
predictions, an extended one-generation reproductive toxicity study (B.56, DECD 443) is
the preferred test. This test is expected to provide relevant information on reproductive
toxicity and systemic toxicity in vivo especially related to the concerns indicated in the
available studies (effects on sexual function and fertility, developmental toxicity, endocrine
disruption mode of action, and systemic toxicity). OECD 443 includes parameters for
adverse effects on reproduction and a number of endocrine sensitive parameters which may
be used to inform about endocrine disrupting modes of action.

According to OECD GD 150 (2012) the OECD 443 is the reproductive toxicity standard test
guideline, which is preferable for detection of endocrine disrupting mode of action and many
related apical endpoints for sexual function and fertility and developmental toxicity are
included as it provides an evaluation of a number of endocrine related endpoints in
particular in the Fl juvenile and adult animals. OECD TG 443 can provide the following
endpoints for oestrogen-mediated activity: Change in anogenital distance (AGD) in male
and female pups, changes in oestrus cyclicity (P, Fl females), decreased age at vaginal
opening (Fl females) and increased age at preputial separation (Fl males), genital
abnormalities in both sexes, changes in weights of (P,F1) uterus, ovaries, testes,
epididymides, prostate, seminal vesicles (+ coagulating glands), histopathologic changes in
vagina, uterus (+ cervix), ovaries, testis, epididymis, prostate, seminal vesicles and
coagulating glands, histopathologic changes (proliferative) in mammary glands, changes in
sperm parameters as sperm numbers, sperm motility, sperm morphology (P, Fl) (OECD,
2012).

The OECD 443 test design includes a number of modules and flexibility and it can be
expanded or reduced to suit specific needs for the substance under investigation and the
relevant regulatory framework. In REACH substance evaluation the information requests are
based on concern. Thus, the study design of the OECD 443 is justified based on identified
substance specific concerns. In addition, the Annexes IX and X, section 8.7.3 of REACH
include a description on conditions and triggers for inclusion of extension of Cohort lB and
of inclusion Cohort 2A/2B and/or Cohort 3 in relation to the standard information
requirements for substances registered in accordance with the REACH Regulation. Such
standard information requirements may based on specific concerns be extended under
substance evaluation.

Inclusion/exclusion of the extension of Cohort lB
The findings observed in existing studies causing a concern for reproductive toxicity (both
sexual function and fertility and development) and a possibly underlying mode of action
(oestrogenicity) can be potentially assessed/confirmed in an one-generation study set up
without extending the Cohort lB to mate the animals to produce the F2 generation, because
the findings (oestrous cycle disorder) were already observed in a prolonged DECD 422
study, which is a kind of one-generation study. However, as there is concern on the
consumer and professional exposure and an oestrogenic mode of action, which may cause
more severe effects on reproduction especially in the Fl generation than only the already
observed indications of disturbance in oestrous cycle in the P (FO) generation, it is
considered necessary to include the extension of Cohort lB. Inclusion of the extension of
Cohort lB allows to evaluate the potential effects on reproductive performance of the Fl
animals which are exposed already during critical life stages in utero and early postnatal
periods. This is also in line with Column 2 of section 8.7.3 of Annexes IX and X of REACH
describing the conditions when the extension of Cohort lB is triggered (significant exposure
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of consumers or professional in combination with indications of one or more relevant modes
of action related to endocrine disruption from available in vivo studies or non-animal
approaches).

In their comments the Registrant(s) state that they are currently working on a revision of
the Chemical Safety Report (CSR) which will lead to a removal of the consumer use of the
substance, and therefore a lower exposure than the one used in order to justify an EOGRTS
with an extension of cohort lB.

This decision is taken on the basis of the information and documentation available in the
registration dossiers and has therefore not been amended based on the Registrant(s)
intention on a future update. Furthermore, it is noted that according to Column 2 of section
8.7.3 of Annexes IX and X of REACH triggering of F2 depends not only on consumer use but
also on exposure to professionals. Where the Registrant(s) update their registration dossiers
justifying and demonstrating that there are neither consumer nor professional uses covered
in the registration dossiers leading to significant exposure, taking into account consumer
exposure from articles, the F2 generation may be omitted in the EOGRTS study design.

Inclusion/exclusion of Cohort 2A/2E
A tendency towards increased activity and signs of impaired habituation was seen in males
in the existing extended OECD 422 study (grade EPA SPO) which supports further
elucidating testing for neurodevelopmental toxicity.

In addition, indications of oestrous cycle disturbances has been observed in the OECD 422
study with EPA 5P0 which suggests a potential for endocrine M0A. This is further supported
by QSAR predictions for oestrogen receptor interference. Hence, inclusion of cohorts for
developmental neurotoxicity (Cohort 2A and 2B) would allow evaluation of potential effects
on the sexual dimorphic development of the brain (e.g. behaviour) which may be vulnerable
to disruption by oestrogenic substances (Ferguson et al. 2000; Patisaul et al. 2008).

Inclusion/exclusion of Cohort 3
No significant changes were detected in the weight of the spleen or thymus and no
abnormalities were detected in bone marrow or lymph nodes in the available screening
study (OECD 422) with grade EPA 5P0 that could indicate a concern for developmental
immunotoxicity. However, OECD 422 is not designed for investigation of developmental
immunotoxicity and these results cannot be used to conclude that the substance does not
cause developmental immunotoxicity. Oestrogenic endocrine disruptors may modulate the
immune system (e.g. Calemine et al., 2003; Adori et al., 2010). Thus, based on the findings
suggesting effects on the oestrous cycle (which may be caused by an oestrogenic mode of
action), inclusion of the DIT Cohort is requested. It is furthermore noted that the request to
include the cohorts in the requested EOGRTS is not only related to standard information
requirements of REACH but also to the fact that the registered substance is undergoing a
concern driven substance evaluation where the requests may go beyond the information
requirements of REACH.

Duration of prematinci exposure
The extension of Cohort lB is included to the study design. Cohort 1 B animals (Fl) will
have an implicit 10 weeks premating exposure duration which covers the complete
spermatogenesis and folliculogenesis before mating and thus allows to evaluate fully the
potential effects on reproductive performance in Cohort lB animals. Thus, two weeks
premating exposure duration seems to be adequate for the parental (FO) animals if the F2
generation is included. However, in the case the F2 generation is not included, the starting
point for considering the premating period shall be 10 weeks unless a shorter premating
period of at least two weeks can be scientifically justified.
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Selection of exposure route
The relevant route of exposure is considered to be oral.

Selection of the dose levels
The highest dose should be selected with the aim to induce overt maternal toxicity at the
highest selected dose level inducing for example a decreased body weight gain but not
death or suffering of the parental animals. This is in line with 0ECD 443.

Evaluation of comments received from the Registrant(s)
The Registrant(s) have proposed an alternative testing strategy in which the in vitro
oestrogen receptor agonist assay (0ECD 455) is conducted before the extended one-
generation reproductive toxicity study (OECD 443). This would serve to identify the
constituent/grade of EPA P0 with the highest affinity/binding to oestrogen receptors which
would then be selected as test item in the 0ECD 443 study. In case the four compounds do
not exhibit any affinity for ER binding, the Registrant(s) propose to test EPA 2P0 in the
extended one-generation study as this constituent according to their read across hypothesis
represents the worse-case due to its better bioavailability.

The evaluating MSCA considers that the results of the 0ECD 422 study with grade BPA 5P0
gives a concern for reproductive toxicity for grades of the registered substance with longer
P0 chain lengths. The observed effects in this study could be caused by an oestrogenic
mode of action as indicated by QSAR model estimates but a number of other mechanisms
could also or alternatively be involved. In addition, the OECD 455 test is an in vitro test
which does not investigate the potential for metabolic activation and the potential effects of
such metabolites. A negative result in this test does therefore not indicate that EPA 2P0 is
“worst case” with regard to reproductive toxicity. A metabolic activating system such as S9
could if feasible and not interfering with the integrity of the test system potentially be added
in the in vitro OECD 455 study, but such an approach would still not be able to provide
definite conclusions since it has not been validated. Predictions in the OECD (Q)SAR
Application Toolbox indicates that metabolites with a phenol group may have ER properties.
In conclusion, it is considered that there is sufficient concern to warrant further testing on
reproductive toxicity on a grade of the registered substance which contains longer P0 chain
length constituents.

Different grades of EPA 1 — 4.5 P0 differ in their composition with regard to mean length of
the propoxylated side chains. No toxicokinetic test data is available; however, QSAR
predictions and general considerations suggest that the shorter chained constituents may be
taken up faster but also metabolised and excreted faster than the longer chained
constituents. It is in this context noted that the available 0ECD 422 data on grade EPA 5P0
(having a large fraction of longer PC chains) shows that this grade of the registered
substance can cause toxic effects and therefore is bioavailable. This is also supported by
QSAR predictions (see Annex 1). In addition, QSAR predictions for oestrogen receptor
binding and androgen receptor (AR) antagonism (see Annex 1) predicts an increased
probability (please note that potency is not predicted) for activity with longer chain lengths
of propoxylated groups.

However, the Registrant(s) have stated that grade EPA 5P0 is considered as a polymer
under REACH. Grade EPA 3P0, and even more so grade EPA 4P0, can also contain
constituents with longer chain lengths of propoxylated groups (up to 9P0). Therefore, the
requested OECD 443 should be conducted with the grade EPA 4P0 as the test material
because this grade contains maximum relative amount of constituents with higher PD chain
lengths which are of concern with regard to oestrous cycle disorder and are predicted in
QSAR models to have an increased probability for oestrogen receptor binding compared to
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shorter chain length constituents.

After the MSCA/ECHA commenting period the Registrant(s) submitted comments in which
he agrees to the proposal for amendment made from one Member State that the request for
an Extended One-generation Reproductive Toxicity study with DNT and DIT cohorts should
be removed from this decision and that the evaluating MSCA should reconsider the design of
this study once more data become available. In contrast, to the proposal for amendment
made by the MSCA the Registrant(s) did not agree that the 90 days study should be
conducted first in order to get more information on BPA 1-4.5 P0. Instead the Registrant(s)
reiterated the testing strategy that was already proposed in the Registrant(s) comments to
the draft decision in which the in vitro study (OECD 455) would be conducted first.

The evaluating MSCA had already addressed the testing strategy proposed by the
Registrant(s) and the draft decision was therefore not further amended.

Conclusion
An extended one-generation reproductive toxicity study with BPA 4P0 at relevant dose
levels is foreseen to generate data both on adverse effects on sexual function and fertility
and developmental toxicity and oestrogenic mode of action. New data may allow improving
risk assessment and arriving at a more robust conclusion regarding hazard classification.

The Registrant(s) are advised to conduct OECD 408 (also requested by this decision) before
OECD 443 in order to use the first mentioned study as a range-finding study.

According to the test method OECD 443, the rat is the preferred species and the test
substance is usually administered orally. It is considered that these default parameters are
appropriate and testing should be performed in the rat by the oral route.

Therefore, pursuant to Article 46(1) of the REACH Regulation, the Registrant(s) are required
to carry out the following study using BPA 4P0 as the test substance subject to this
decision:

• Extended one-generation reproductive toxicity study in rats, oral route (test method:
OECD 443), including extension of Cohort lB to produce the F2 generation and Cohorts
2A and 2B for developmental neurotoxicity and Cohort 3 for developmental
immunotoxicity on the grade BPA 4P0.

The Registrant(s) shall report the exact composition of the tested substance together with
the obtained results (see also section IV).

2. Pre-natal developmental toxicity study

Only limited information on prenatal developmental toxicity is available and no higher tier
study according to REACH, Annex IX, Section 8.7.2 (i.e. OECD 414) has been conducted
with the registered substance BPA 1 — 4.5 P0. Following the Registrant(s) commenting on
the draft decision, however, a prenatal developmental toxicity study (OECD 414) was
submitted for BPA 2P0 (CAS 116-37-0) and the Registrant(s) proposed this study to be
used for read across to BPA 1 - 4.5 P0. However, it is for this endpoint not clear that the
compound BPA 2P0 represents the worst-case (see arguments in relation to this under the
read across section), and the read across hypothesis as presented by the Registrant(s) is
therefore not supported.

The combined repeated dose toxicity study with the reproduction/developmental toxicity
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ScreeningTest (OECD 422), conductedwith gradeBPA 5P0, showeddevelopmentalfindings
with a decreaseof pup body weightsobservedat 500 mg/kg/day.The P femalesshowedno
changesin body weight during premating,pregnancyor the lactation period and therebyno
maternaltoxicity was seenin any of the dosegroups.

In their commentsthe Registrant(s)had included a table with additional dataon pup body
weights.They also statedthat no individual data is availablepreventingfrom a possible
investigationin termsof maternalbody weight and litter pupsweight. Finally, they stated
that althoughsomestatisticallysignificant mean body weight differencesbetweenpupsof
the control damsand thoseof the damsgiven 500 mg/kg bw/day, it should be noted that
betweendays0 and 4, body weight gain was also observedfor this latter group.

The additional data presentedby the Registrant(s)in their commentswas alreadyavailable
to the evaluatingMSCA at the time of evaluation.It is a subdivisionof Table 28 in the final
Japanesereportof this OECD 422 study (Study No.06-119)and the individual tables(only
litter means)are to be found in Appendix 39-1, 39-2, 39-3 and 39-4 (page182-185in the
study report).Thereforean evaluationof the pup weights is to someextentpossible.
Overall a decreasedweight was seenin the 500 mg/kg group both at birth and at PND 4.
However,this is only analysedseparatelyfor the two sexes.Decreasedbirth weight was
significant in femaleswhile the malesonly showeda trend towardsdecreasedbirth weight.
Day 4 body weight was significantly decreasedin males,while the femalesonly show a
trend towardsdecreasedday 4 bodyweight(Table 28). The reducedweightsfor the pups
are not a result of decreasedweight or reducedweight gain in the P femalesbecausesuch
decreasesdo not occur.

OECD TG 422 is a screeningassaythat is designedto generatelimited information
concerningthe effectsof a testchemicalon male and female reproductiveperformancesuch
asgonadalfunction, mating behaviour,conception,developmentof the conceptusand
parturition. It is not an alternativeto, nor doesit replacethe existingTestGuidelines(OECD
TGs 414 and 416, EU B.31 and B.35). Thesescreeningtestsare not meantto provide
completeinformation on all aspectsof reproductionand development.Furthermore,the
numberof animalsper dosegroup is limited which affectsthe statisticalpower of the study
to detectan effect. Hencethere is a datagap in comparisonwith the standardinformation
requirementsunderREACH for reproductivetoxicity which causesconcern.

Furthermore,the potentialendocrinemodulatingeffect of BPA 1 — 4.5 P0 also strengthens
the concernfor developmentaleffectsthat needsto be investigatedin the prenatal
developmentaltoxicity study (OECD 414).

The Registrant(s)in their commentsmentionedthat the designof the OECD 414 doesnot
allow to investigatethe effectsconsideredof concernby the evaluatingMSCA, i.e. oestrous
cycle disorder,decreasedpupsweight in the early daysand impairedspermatogenesis
(althoughthe concernfor this latter accordingto the Registrant(s)hasbeendefinitely ruled
out by the 90-daytoxicity study performedwith BPA 2P0).

It is reiteratedthat the datagap in comparisonwith the standardinformation requirements
underREACH for prenataldevelopmentaltoxicity causesa concernon its own. Furthermore,
it is consideredthat the requestedstudy is relevantto investigatethe concernfor potential
endocrinedisrupting effectsof BPA 1 — 4.5 P0. The PrenatalDevelopmentaltoxicity study
(OECD TG 414), which is included in Level 4 in the OECD conceptualframeworkfor
evaluatingchemicalsfor endocrinedisruption (OECD, 2012), involve repeateddosing of
pregnantfemalesand thereforepotential exposureof the developingfoetus.This test
guideline is designedespeciallyto investigatemalformations,foetal survival and intra
uterinedeathafter implantation(resorptions).In studieswheredosing is startedbefore
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