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Substance name: 4,4'-sulphonyldiphenol; bisphenol S
CAS number: 80-09-1
EC number: 201-250-5
Dossier submitter: Belgium
GENERAL COMMENTS
Date
Country

Organisation

Type of Organisation

Comment
number
1

07.02.2020 Germany
CHEM Trust Europe
International NGO
Comment received
- CHEM Trust would like to thank the dossier submitter for their important work on the CLH
report to classify BPS as a substance toxic to reproduction.
- The similar substance Bisphenol A is already classified as Rep 1B and has been identified
and included in the REACH Candidate List as a SVHC due to its endocrine disrupting
properties.
- An identification as endocrine disruptor may also be warranted for BPS as many studies
have shown estrogenic activity like BPA (see e.g.
https://academic.oup.com/toxsci/article/139/1/35/2338266).
- Already in 2015 RAC highlighted that BPS has similar properties to BPA and still the
substances was marketed without any information on its potential hazards despite
indications for the damage on fertility (see insufficient self-classification by companies in the
classification and labelling inventory, as summarized in the CHEM Trust report `From BPA
to BPZ. https://www.chemtrust.org/wp-content/uploads/chemtrust-toxicsoup-mar-18.pdf)
- At the same time BPS was increasingly used as a replacement for BPA in thermal paper,
as has been found in an ECHA survey (https://echa.europa.eu/-/bpa-being-replaced-bybps-in-thermal-paper-echa-survey-finds).
- Use of BPS as a replacement for BPA may potentially lead to higher internal exposure to
endocrine active substances as there may be a higher systemic bioavailability after oral
ingestion of BPS compared to BPA as recently reported when studied in pigs
(https://doi.org/10.1289/EHP4599).
- In order to avoid replacing a harmful substance with one with similar properties we urge
taking a group approach to bisphenols in the necessary subsequent risk management
measures.
- BPS has been included in ChemSec`s SIN list in 2014 as an endocrine disrupter based on
its estrogenic properties. It has shown to be estrogenic in in vitro studies. In vivo studies
have shown impaired reproduction in zebrafish and uterine growth in rat.
(https://sinsearch.chemsec.org/chemical/80-09-1).
- The need for classification due to other hazards e.g. acute toxicity should be scrutinised as
a recent study in isolated mouse hearts may indicate a possibility for instant heart effects
after exposure to BPS in amounts that mimicked typical human levels (https://www.newsmedical.net/news/20200109/Study-Bisphenol-S-can-hinder-heart-function-within-minutesof-exposure.aspx).
- It is very concerning that there is widespread exposure of the general population to BPS.
The substance has also been included as a priority in the ongoing Human Biomonitoring
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Initiative https://www.hbm4eu.eu/mdocs-posts/hbm4eu-ici-equas-report-bisphenols-inurine-round-2/
- BPS is meanwhile already ubiquitous in the environment, and has been shown to affect
the development of Zebrafish larvae (Wu et al. 2018). Wu L-H et al, 2018 Occurrence of
bisphenol S in the environment and implications for human exposure: A short review. Sci
Total Environ.615, 87-98; https://doi.org/10.1016/j.scitotenv.2017.09.194

Date
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Organisation

07.02.2020 Germany
BASF SE
Comment received
Comments provided by the EU-REACH registrants

Type of Organisation
Company-Manufacturer

Comment
number
2

ECHA note – An attachment was submitted with the comment above. Refer to public
attachment 80-09-1_DHDPS_comments on CLH dossier_public consultation_clean.pdf
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Type of Organisation

06.02.2020

Denmark

DTU National Food
Institute

Academic institution

Comment
number
3

Comment received
We support that BPS is classified with Repr. 1B H360FD
TOXICITY TO REPRODUCTION
Date
Country
Organisation

Type of Organisation

Comment
number
4

07.02.2020 Sweden
MemberState
Comment received
The Swedish CA supports classification of bisphenol S (CAS No. 80-09-1) as Repr 1B H360
FD. SE agrees with the rationale for classification into the proposed hazard class and
differentiations.
Date

Country

Organisation

Type of Organisation

Comment
number
5

07.02.2020 Germany
CHEM Trust Europe
International NGO
Comment received
- CHEM Trust supports the classification of BPS as a reprotoxic substance, category 1B
(labelling GHS08 Dgr, H360FD) because:
- A new EORGTS study from 2019 (OECD 443) supported by a reproduction/developmental
toxicity screening test and further one combined with a repeated dose toxicity study (OECD
421 and 422) clearly show adverse effects on sexual function and fertility which cannot be
related to a general toxicity.
- A new EORGTS study from 2019 (OECD 443) supported by a prenatal developmental
toxicity study (OECD 414) and a combined repeated dose toxicity
study/reproduction/developmental toxicity screening test (OECD 422) clearly show adverse
effects on development which cannot be related to a general toxicity.
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30.01.2020 Germany
MemberState
Comment received
For bisphenol S the classification Repr. 1B, H360FD is proposed. The proposal is based on
effects seen in rats after administration of the test substance by gavage.
Fertility

In a reproductive toxicity study according to OECD 421 significant effects on fertility
parameters were detected (Anonymous 12, 2000). In the highest dose group the mean
oestrus cycle was significantly longer as compared to the control group. Also the fertility
index was markedly lower in the high dose group (58 % as compared 92 % in the control
group). A decrease in implantation sites was noted and the implantation index was
significantly lower as compared to the control. In males a decrease of the relative pituitary
weight and an increase of the weight of the seminal vesicles were observed in the highest
dose group.
In an extended one generation reproductive toxicity study in rats similar effects were found
(Anonymous 13, 2019). A significant longer oestrus cycle and a slight decrease of
implantation sites were observed in F0 females at the highest dose level (180 mg/kg bw/d),
as well as significant increased mean number and percentage of post implantation loss (also
in Cohort 1B). A slight but significant decrease of sperm motility was noted in in all dose
groups in F0 males; however, fertility was not affected. Additionally a significant lower
number of liveborn and a higher number of stillborn pups were noted F0 females of the
highest dose group.
Similarly a study according to OECD TG 422 in rats (Anonymous 14, 2017) observed a
significantly increased oestrus cycle at the highest dose level (300 mg/kg bw/day) as well
as a significantly lower mean number of implantation sites. Post-implantation loss (%) was
significantly higher and the mean number of delivered pups was significantly lower at 300
mg/kg bw/d.
Maternal toxicity was not very pronounced, comprising slight effects on body weight, liver
and kidney. No mortality was noted in any of the dose groups.
Because of absence of significant maternal toxicity and the increased length of oestrus cycle
and marked reduction of implantation sites in three reproductive toxicity studies, the DE CA
agrees that a classification as Repr. 1B, H360F is warranted.
Developmental toxicity
The classification of bisphenol S as Repr. 1B H360D is based on a significant increase of
post-implantation losses in two studies in the absence of significant maternal toxicity.
Indeed, post-implantation loss was significantly higher at the highest dose levels (300
mg/kg bw/d) in a combined repeated dose toxicity study with reproduction/developmental
toxicity screening test (300 mg/kg bw/d; Anonymous 14, 2017) and an EOGRTS (60 + 180
mg/kg bw/d; Anonymous 13, 2019). In a prenatal developmental toxicity study according
to OECD TG 414 (Anonymus 19, 2014) mean post-implantation loss is also noticeably
increased at 300 mg/kg bw/d).
Maternal toxicity was minimal and thus, the classification of bisphenol S as Repr. 1B H360D
is supported.
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Denmark

DTU National Food
Institute

Academic institution

Comment
number
7

Comment received
Arguments are provided below for support for a classification of Repr. 1B H360FD with
reference to the CLP report and open literature.
Severe decreased number of implantation sites and severe higher estrus duration were
observed in three different studies. These effects were more pronounced in the reproductive
toxicity test (Anonymous 12, 2000) and in the combined repeated dose toxicity study with
the reproduction/developmental toxicity screening test (Anonymous 14, 2017). In the
EOGRTS (Anonymous 13, 2019), the highest tested dose was only 180 mg/kb bw/d
(compared to 300 mg/kg bw/d in Anonymous 12 (2000) and Anonymous 14 (2017)). At this
top dose, nearly absent general toxicity was observed. The DS wants to highlight that
females exposed to 180 mg/kg bw/d exhibited already significant fertility effects, which
would be more pronounced if the study would have been dosed higher as it is the case in
the Anonymous 12 (2000) and Anonymous 14 (2017).
The setting of the top dose in Reproductive studies and Cancer studies is currently
discussed in EU (incl. ECHA) and globally in OECD. In this EOGRTS study (Anonymous 13,
2019), the top dose might have been set too low, but still adverse reproductive toxicity
effects (fertility) were seen. This supports a classification as with this low top dose no
maternal toxicity or general toxicity is seen.
I strongly support that this also according to the CLP criteria leads to a classification as
Repr. 1B for adverse effects on sexual function and fertility. This classification is warranted
based on the above mentioned severe effects observed in the available studies, which
cannot be related to a general toxicity (see also comment on top dose).
According to the CLP criteria a classification as Repr. 1B for adverse effects on development
is warranted based clear evidence of an adverse effect on development in the absence of
toxic effect. Severe higher incidence of post-implantation loss were observed in two
different studies, which cannot be related to a general toxicity. I support that BPS is
classified with Repr. 1B H360FD
Moreover, in the open literature, also several papers show similar effects on reproduction as
BPA (Ahsan et al. 2018). The results in this study suggest that neonatal exposure to higher
concentrations of BPS can lead to BPA like structural and endocrine alterations in female
rats.
ANSES have made a report in 2013 entitled Substitution of bisphenol A: review of
alternatives to BPA, identification of the hazards of potential substitutes for bisphenol A"
(ANSES, 2013) Both the ANSES report and other previous studies have shown that most
BPA analogous including BPAF share common mechanistic properties such as estrogenic
activity.
Ref. Ahsan N, Ullah H, Ullah W, Jahan S. Comparative effects of Bisphenol S and Bisphenol
A on the development of female reproductive system in rats; a neonatal exposure study.
Chemosphere. 2018;197:336–343. doi:10.1016/j.chemosphere.2017.12.118
Date
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Organisation

Type of Organisation
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number
8

06.02.2020 France
MemberState
Comment received
In relation to fertility, based on the data provided in the C&L dossier, an effect on female
cyclicity is demonstrated with consistent findings in the 3 studies that investigate this
parameter: increased cycle duration and prolonged dioestrus. Proper cyclicity is essential for
a functional reproductive function in mammals and humans in particular. An effect on
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implantation is also consistently observed. An impact on the fertility index is observed at
the highest doses and the effect cannot be attributed to the modest general toxicity. A
classification Repr 1B for fertility is fully supported on this basis.
In males, effects on the weight of reproductive organs are noted in several studies (effect
on seminal glands in OECD 421 at 300 mg/kg, on prostate in the EOGRTS at 180 mg/kg, on
prostate and seminal gland in the 28-day study, on testis and epididymis in the 90-day
study). Atrophy of mammary gland is also consistently observed in males. Although it has
no impact on the reproductive function, this effect may indicate sex hormone disturbance,
together with increased pituitary weight in the OECD 421 study. No histological findings are
reported in male reproductive organs. However, sperm parameters are very poorly
investigated in the dataset. A decrease of sperm motility is reported in F0 in the EOGRTS
and to our understanding this parameter has not been investigated in any other studies. An
effect on male reproductive function is therefore suspected but is insufficiently
characterised.
In relation to developmental toxicity, a significant effect in post-implantation loss in the
OECD 422 study as well as in the EOGRTS is observed. The number of stillborn F1 pups was
also increased in the EOGRTS and modifications of fetal weight are noted. The effects
cannot be attributed to the modest maternal toxicity and a classification Repr 1B for
development is fully supported on this basis.
In the EOGRTS, the DNT cohort gave a negative outcome and the DIT cohort was
inconclusive. The results of the DNT cohort should have been reported with more details in
Annex I to allow adequate analysis. In particular, data supporting the reliability and
sensitivity of the test method (i.e. positive and historical control data) should be specified
as well as statistical treatment of results, including statistical models used to analyze the
data, and the results, regardless of whether they were significant or not (OECD TG 443).
Lastly only means are reported in Cohort 2 without any indication on the standard deviation
(SD) or the standard error of the mean (SEM). Moreover some published studies (see
literature reference list below) show effects on the expression of maternal behavior and
anxiety-related behaviour. Lastly the highest dose in this study is considered insufficiently
high and prevent from any conclusion.
In conclusion, the proposed classification is supported for BPS.
It is also noted that the effects observed with BPS are similar to effects of its close
structural analogue BPA, that is classified Repr 1B for fertility and identified as an SVHC for
its endocrine disrupting properties relevant for health and environment.
In addition, it is noted that a number of studies have been published, in particular in the
very recent years and relates to investigation of effects of BPS on reproductive function as
well as developmental effects of BPS. A non-exhaustive list of publications is provided
below. These data seem to :
- Provides further evidence that BPS affect female reproductive function as well as male
reproductive function, in rats and mice
- Provides some indications that developmental exposure to BPS may alter metabolic
function, behaviour and mammary gland development
- Provide indication about human impregnation including in pregnant woman
- Give some warnings about potential human health effects linked to BPS exposure but
further investigations on its health effects in humans are warranted.
The data presented in the C&L dossier fully justify a classification Repr 1B for fertility and
development and an in-depth assessment of published studies may not be necessary. But
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these publications emphasise that the scope of the reproductive and developmental effects
of BPS is not fully characterised yet. None of the published studies is in contradiction with
the proposed classification.
We note that BPS is evaluated by Belgium (within the CORAP list). In this context, we
recommends that these data should also be included in the registration dossier by
registrants to provide an exhaustive evaluation of the effects of the substance
Editorial comment:
The OECD 407 study seems to be wrongly described on page 26 as a dietary study whereas
BPS was given by gavage in this study.
Additional bibliographic references:
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Please see the attached document

Type of Organisation
Company-Manufacturer

Comment
number
9

ECHA note – An attachment was submitted with the comment above. Refer to public
attachment 80-09-1_DHDPS_comments on CLH dossier_public consultation_clean.pdf
Date

Country

Organisation

Type of Organisation

Comment
number
10

07.02.2020 Sweden
chemsec
International NGO
Comment received
ChemSec strongly supports the classification of BPS as reprotoxic 1B. It is noted that aside
from the references mentioned in the dossier, a very high number of supportive studies in
different species are available, especially from the recent years. As is stated, there is a lack
of studies in humans (for obvious reasons), but the following two studies can be of interest
as they also support the classification on our opinion.
Relationship between maternal exposure to bisphenol S and pregnancy duration, 2018
https://doi.org/10.1016/j.envpol.2018.03.057
Urinary bisphenol S concentrations: Potential predictors of and associations with semen
quality parameters among men attending a fertility center, 2019
https://www.sciencedirect.com/science/article/pii/S0160412019313856
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comment No. 2, 9]

10(10)

