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Presentation Plan:

1. EDCs in the EU — general introduction.
2. REACH:
* Risk management options available;
* |dentification of endocrine disruptors (ED) under REACH;
» Substances of Very High Concern (SVHC) due to ED;
* Case study: nonylphenol (NP) and nonylphenol ethoxylates
(NPEO).
3. PPP & Biocides Regulations:
* EU Guidance on the identification of endocrine disruptors
in accordance with the ED criteria.
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1. EDCs in the EU — The Community Strategy, 1999

http:// www.europarl.europa.eu/meetdocs/committees/envi/20000418/123706 en.pdf

* Addressed the key requirements of further research, international co-operation, public
communication and appropriate policy action via a series of short-, medium- and long-term
actions.

* Short-term actions aimed to establish a priority list of EDCs, together with a monitoring
programme for listed chemicals; also provided for the establishment of information
exchange and international co-ordination, together with the provision of public information
and stakeholder consultation.

* Medium-term actions aimed at the identification and assessment of EDCs, the development
of new and improved test methods, together with research and development on
mechanisms of action, causal links, risk/exposure assessment and monitoring tools.

* Inthe longer-term, aimed at the adaptation or amendment of EU legislation on chemicals,
consumer health and environmental protection.
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REGULATORY SITUATION IN THE EU RELEVANT TO EDCs:

REACH (Registration, Evaluation, Authorisation and
Restriction of Chemical Substances) Regulation
(1907/2006))

Biocidal Products Regulation (BPR; 528/2012)

Plant Protection Products Regulation (PPPR; 1107/2009)

Cosmetics Directive (1223/2009)

Water Framework Directive (2000/60/EC)
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2. REACH

Applies to industrial and consumer chemicals
manufactured or imported in quantities > 1 tonne/year
per legal entity

Company registers substances and has to show ‘safe
use’ and communicate risk management measures
throughout its supply chain

No data, no market — information requirements depend
on tonnage supplied (joint registration encouraged)

Are exemptions (e.g. for polymers)

All processes are managed by a central authority

* European Chemicals Agency
Environment
W Agency
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REACH risk management options

e Authorisation

* Applies specifically to Substances of Very High Concern (SVHC) that
have been prioritised for inclusion on Annex XIV

Limited number of hazards: CMR Category 1A/B, PBT/vPvB or of ‘equivalent
concern’ (e.g. endocrine disruption)

Typically wide dispersive use, high tonnage

* After a specified date, companies require an authorisation if they
want to carry on using a chemical listed on Annex XIV

* Application made by the company (e.g. manufacturer or
downstream user) to ECHA using one of two arguments:

Benefit outweighs risk (if no threshold for hazard + no adequate substitutes)
Risk is controlled : only if the hazard has a threshold
* Some exemptions, e.g. intermediates and imported articles

Authorisation is time limited — typically 7 years (can reapply) Siaviisesenietos
G s
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REACH risk management options

e Restriction

* Based on an assessment of risk - manufacture and some or all uses
can be restricted provided that an unacceptable risk is
demonstrated for relevant life cycle stages

* Flexible, e.g. complete or partial ban, or concentration limit, or
specified operating conditions, etc.

* Must be proportionate (cost-benefit analysis) and practical to
implement and enforce (e.g. suitable analytical technique available
for products)

* Proposed by regulator (resource intensive)
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REACH ED assessment process

* No standard test requirements; no obligation for
Registrants to assess ED

* ED testing can only be requested after an evaluation by
ECHA or EU Member States

* Tests need to be performed to standard guidelines

* EU regulators can propose that ED substances pose “an
equivalent level of concern” [to CMR/PBT chemicals]

* If agreed, they become SVHC on the Candidate List for
authorisation

* No further ED definition for REACH
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REACH environmental ED SVHCs — UK view

 WHO definition used to identify ED but:

e SVHCs are meant to be the most hazardous substances
— what is “an equivalent level of concern”?

* Should rapidly degradable, weak EDs be treated the same way as
persistent, potent EDs?

* Consider environmental hazard classification:

* Aquatic Chronic 1: NOEC <£0.01 mg/L (rapidly degradable) or
<0.1 mg/L (not rapidly degradable)

e Mammalian ED — environmental relevance?
* Food chain exposure: persistence and bioaccumulation (could use
classification thresholds)
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EU ED policy changes

* EU position statement on EDCs
* High concern for ED in the EU
* Need for consistency in approach across EU legislation

e Revision of REACH Annexes pending

* May add standard data requirements to assess ED

Environment
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SVHCs due to environmental ED
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Di(ethylhexyl) phthalate (DEHP)
Bisphenol-A

3-Benzylidene camphor
4-tert-Butylphenol
4-Pentylphenol

4-Heptylphenol

4-Octylphenol

4-Nonylphenol

Octylphenol ethoxylates
4-Nonylphenol ethoxylates

Tris(4-nonylphenyl, branched and linear) phosphite (TNPP) with 20.1% w/w of 4-
nonylphenol, branched and linear

Reaction products of 1,3,4-thiadiazolidine-2,5-dithione, formaldehyde and 4-
heptylphenol, branched and linear” (contains >0.1% heptylphenol)
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Authorisation of environmental EDs

e Default assumption is that EDs are non-threshold and
should follow the socio-economic route, but applicant
may use a PNEC to demonstrate adequate control
provided they can justify it
* ECHA'’s Risk Assessment Committee (RAC) provides an opinion on

risk — Commission ultimately decides

* Recommended that applicants use the approach agreed at 2016
SETAC EHRA Pellston workshop
e Currently only nonyl- and octylphenol ethoxylates
(N/OPEQ) have been included in Annex XIV as
environmental EDs
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

* NP was reviewed by the UK under the Existing
Substances Regulations in the mid 1990s
* NPEO was included as part of the life cycle

* An unacceptable environmental risk was identified
based on a PNEC derived from an algal (biomass) study

* ED noted as an issue, but appeared to occur at higher
exposure levels

* Risk reduction strategy implemented
* Marketing and use restriction for NPEO (partial ban)

Environment
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

e Germany proposed NP as an SVHC due to
environmental ED concerns (human health not
considered)

e Based mainly on data for fish (with some evidence for
amphibians)

* Pre-dated EU agreement on the definition of ED, but
general agreement from all EU Member States

e Agreed as an SVHC in 2012

https://echa.europa.eu/documents/10162/3024c102-20c9-4973-8f4e-7fcldd361e7d
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

* Germany subsequently proposed NPEO as an SVHC
based on the argument that it has potential to degrade
to NP in significant amounts in the environment

* NPEO agreed as an SVHC in 2013

e https://echa.europa.eu/documents/10162/9af34d5f-cd2f-4e63-859¢c-529bb39da7ae

e UK thought that there may be other issues for NPEO, for
example it may be an ED itself

Environment
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

* Sweden identified an issue with imported textiles
* Imported goods were not covered by existing restriction
 ED noted as an issue, but not the driver
* Led to REACH restriction on imported textiles
* Entry 46a, enters force on 3" February 2021

* Aims to prevent intentional use of NPEO in textiles

* Acceptable concentration set at 100 mg/kg (0.01 %), which allows
for accidental contamination (e.g. from machine lubricants)

https://echa.europa.eu/documents/10162/7dcd73a4-e80d-47c5-ba0a-a5f4361bf4b1l
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

* UK proposed NP for Substance Evaluation during 2013,
with a focus on:
* emissions from polymers other than NPEO

* need for additional ecotox studies to improve the Species Sensitivity
Distribution for risk assessment/management (identified as a gap in
the ECHA opinion for the textile restriction)

* [As NP was already concluded to be an SVHC due to ED we could not
review this aspect again]
e The Registrants appealed the information requests, and
were granted an extension so data not yet submitted

https://echa.europa.eu/information-on-chemicals/evaluation/community-rolling-action-plan/corap-table/-
/dislist/details/0b0236e1806b811b
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

* UK proposed NPEO for Substance Evaluation in 2014 to
follow up ED potential of NPEO itself

e Can only review the registered substance

* NPEO with 1-2 ethoxylate units [longer chain lengths are polymers so
exempt from registration]

* We proposed an FSDT using the mono-ethoxylate to
clarify ED properties

 However, only two sites involved and both stated that
they would cease production and use
* No supply, therefore FSDT not required

*  https://echa.europa.eu/information-on-chemicals/evaluation/community-rolling-action-plan/cor. nvironment
[dislist/details/0b0236e180b89a6c W Agency
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

e Consequence of SVHC identification:
* NP is registered as an intermediate only, so authorisation does not
apply
* NPEO added to Annex XIV (though any intermediate use is exempt)
* Applications for Authorisation (AfA) for NPEO have
followed the socio-economic route

* Mostly biomedical uses with very low emissions so risk-benefit
argument easier to make
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Case study: nonylphenol (NP) and nonylphenol
ethoxylates (NPEO)

e Octylphenol ethoxylates (OPEO) also added to Annex XIV

 Most AfAs for OPEO use socio-economic route
(biomedical uses, very low emissions)

* A small number have argued for low risk based on a
PNEC for octylphenol (OP)

* This was rejected by RAC in September 2019 due to an “insufficient
ecotox database” — UK members did not attend this meeting

* Consequence for further AfAs for environmental EDs?
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3. Determination of ED Properties for the Biocidal
Products Regulation (EU) No 528/20121 and the
Plant Protection Products Regulation (EC) No
1107/2009.

3. AR RIRE (EU) No 528/20125% U\ iE
YRR 2418 (EC) No 1107/2009I= 81+ 3
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European Commission (EC) - asked the European Food Safety Authority (EFSA)
and the European Chemicals Agency (ECHA) to develop a guidance document:

» for implementation of the scientific criteria for the determination of
endocrine-disrupting properties

* pursuant to the Biocidal Products Regulation (EU) No 528/2012 and the Plant
Protection Products Regulation (EC) No 1107/2009

The guidance document is written to provide guidance to applicants and
assessors of competent regulatory authorities on how to identify endocrine
disruptors in accordance with the ED criteria.

It describes how to gather, evaluate and consider all relevant information for the
assessment, conduct a mode of action (MoA) analysis, and apply a weight of
evidence (WoE) approach, in order to establish whether the ED criteria are
fulfilled.
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Major guidance documents:

OECD Environment, Health and Safety Publications

Series on Testing and Assessment

No. 150

GUIDANCE DOCUMENT ON STANDARDISED TEST GUIDELINES FOR
EVALUATING CHEMICALS FOR ENDOCRINE DISRUPTION

Guidance for the identification of endocrine

disruptors in the context of Regulations (EU) No
528/2012 and (EC) No 1107/2009

INTER-DRGANIZATION PROGRAMME FOR THE SOUND 14

Avoparelice ageement zrcre FAD, ILO, UNDF, UNEP, USIDE. UNIT Pg'e—public ation version

Environment Directorate
ORGANISATION FOR ECONOMIC CO-OPERATION AND y
Paris 2018 Drafted by EFSA and ECHA staff, with support from JRC
07 June 2018
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OECD Environment, Health and Safety Publications

Series on Testing and Assessment

No. 150

GUIDANCE DOCUMENT ON STANDARDISED TEST GUIDELINES FOR
EVALUATING CHEMICALS FOR ENDOCRINE DISRUPTION

Guidance for the identification of endocrine
disruptors in the context of Regulations (EU) No
528/2012 and (EC) No 1107/2009

Pre-publication version
INTER-ORGANIZATICON PROGRAMME FOR THE SOUND M4
Acoaprralive ageoment zrere FAD, ILO, UNDP, UNEF, UNIDC. UNF

Drafted by EFSA and ECHA staff, with support from JRC
Environment Directorate

ORGANISATION FOR ECONOMIC CO-OPERATION AND 07 June 2018
Paris 2018
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The EFSA/ECHA guidance document mainly addresses the effects caused
by estrogenic, androgenic, thyroidal and steroidogenic (EATS) modalities
- EATS modalities are currently the pathways for which there is a
relatively good mechanistic understanding of how substance-induced
perturbations may lead to adverse effects via an endocrine disrupting
MoA.

In addition, only for the EATS modalities are there, at present,
standardised test guidelines for in vivo and in vitro testing available
where there is broad scientific agreement on the interpretation of the
effects observed on the investigated parameters.

Focus is also on vertebrate organisms, for which current understanding
of the endocrine system and availability of test methods are most
advanced, i.e. mammals, fish, and amphibians.
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The guidance states that for a substance to be considered as having
endocrine disruption properties, it must meet all of the following criteria:

It shows an adverse effect in an intact organism or its progeny - a
change in the morphology, physiology, growth, development,
reproduction, or, life span of an organism, system, or (sub)population
that results in an impairment of functional capacity, an impairment of
the capacity to compensate for additional stress, or an increase in
susceptibility to other influences.

It has an endocrine mode of action, i.e. it alters the function(s) of the
endocrine system.

The adverse effect is a consequence of the endocrine mode of action.
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Stages in the assessment

1. Gather all relevant information/parameters relevant for ED assessment
2. Assemble, assess and integrate the lines of evidence

3. Initial analysis of the evidence

4. Mode of action analysis

5. Conclusion whether the substance meets the ED criteria
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Assessment strategy redrawn from
EFSA/ECHA ED guidance (2018):
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Assessment strategy

1. Gather information

. Regulatory studies

. Other mechanistic studies (if available)

o Specific endocrine studies (if available)

U Literature studies

o High throughput screening (HTS) data

J Data from other sources e.g. integrated systems.

J Epidemiology studies, environmental studies, monitoring data etc.

Assess data quality, using approaches in EFSA (2011).

2. Report data on endocrine activity and adversity from these studies using
the spreadsheets provided. Parameters grouped as :

. In vitro mechanistic parameters

o In vivo mechanistic parameters

. EATS-mediated parameters

. Sensitive to, but not diagnostic of, EATS parameters
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Assessment strategy

3. Assess the evidence.

‘EATS mediated’ parameters drive the assessment strategy because, by providing
evidence for both endocrine activity and the resulting potentially adverse effects,
they are considered indicative of an endocrine MoA. Parameters which are
considered as ‘sensitive to, but not diagnostic of, EATS’ are normally investigated in
the same study as ‘EATS-mediated’ parameters but may cause adversity that is not
a consequence of alteration of EATS modalities.

To assess the evidence, the information is assembled into lines of evidence for
both adversity and endocrine activity.
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Table 2: Example showing how to assemble, integrate and assess the lines of evidence for thyroid disruption in mammals

Grouping Line(s) of Species | Exposure | Route of Effect Observed effects A t Ass t | Modality
evidence Weeks EXPOSUre dose {positive and of each line of the
mgfkg/day | megative) of evidence integrated
line of
evidence
Integrated | In silico (Q)SAR Predicted to Inhibit Supporting Owerall Thyroid
line of prediction prediction iodine transpart evidence positive
evidence DEREK evidence for
for I wiva Hormanal Dog 28 oral 13 dose dependent Hormone endocrine Thyroid
endocring | mechanistic | changes T3, T4 decrease changes activity
activity Hamster 78 oral 15 no effect; highest observed in
dose tested 15 three species
Rat 4 oral ] dose dependent in a dose
decrease related
manner
Rat 4 inhalation 032 dose dependent
decrease
Rabbit 2 oral T8 dose dependent
decrease
Integrated | EATS- Hind limb Frog 3 wiater 1.75 dose dependent Sufficient: Owerall Thyroid
line of mediated length decrease changes positive
evidence | parameter observed ina | evidence for
for dose adversity
adversity dependent
manner
Thyroid Frog water 1.75 dose dependent Sufficient:
(histopathology) increase changes
observed ina
dose
dependent
manner
Thyroid Lizard 4 intraperitoneal g Changes in Supportive
(histopathology) injections epithelium height of {non-
the follicular cells at standard
all the tested doses species and
study design)
evidence of
changes in
histopathology
in a3 dose
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Assessment strategy

4. Initial analysis of the evidence.

Following the decision tree decide whether EATS-mediated adversity or EATS
endocrine activity has been ‘sufficiently’ investigated. This will allow the ED
assessment to be stopped if no EATS-mediated adversity or endocrine activity have
been observed or to decide whether further data need to be generated. A series of
scenarios have been proposed to help cover the situations generated by the
decision tree.

. Scenarios 1: Based on ‘EATS-mediated’ parameters being sufficiently
investigated
. Scenarios 2: Based on ‘EATS-mediated’ parameters NOT being sufficiently

investigated
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The scenarios and the next steps in the assessment

Scenario | EATS-mediated | Adversity Positive Next step of the
parameters based on mechanistic |assessment
sufficiently EATS- OECD CF level
investigated mediated 2/3 test
parameters
la YES NO YES/NO Conclude: ED criteria not
met because there is no
EATS-mediated adversity.
1b YES YES YES/NO Perform MoA analysis.
2a(i) NO NO YES Perform MoA analysis. May
require more data.
2a(ii) NO NO NO (sufficient | Conclude: ED criteria not
data) met because no endocrine
activity.
2a(iii) NO NO NO Generate missing
(insufficient |information.
data)
2b NO YES YES/NO Perform MoA analysis. May
require more data. &
CFVFARUVROFMR T T
DFHULF |t | FEHRE AH =X LH ROFHER T 7
T-EATS# /33> |EATS#H /X |OECD CF LR )L
A—AH T A—2IZE | 2/3 RERGMHE
o<
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EATSERAOEEZMEA L LD
TEDY 54 TV7 IZEHL
EL,
1b YES YES YES/NO MoAZ T & E .
2a(i) NO NO YES MoAR i Z £, BFHLE
[CT—3HBE,
2a(ii) NO NO NO (T—4+%5) |#ER/ETT : AEENL
LWDTEDY A4 TUT7 IZE
BLAL,
2a(ii) NO NO NO (T—4 %+ |[RELTWLWAEREEAHT
57)
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Assessment strategy

5. Conduct MoA analysis if required. May use Bradford Hill considerations and/or
Adverse Outcome Pathway principles.

* |sthe MoA established?

* |Is there sufficient evidence to establish the biological plausibility of the link
between the observed adverse effect and the endocrine activity?

* Document the MoA analysis clearly
* Document any uncertainties

*  Human and population relevance?
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6. Draw an overall conclusion on the ED criteria, answering the two problem formulation
questions.
a) Is there a biologically plausible link between endocrine activity and observed adverse
effect(s) that are relevant for humans?
b) Is there a biologically plausible link between endocrine activity and observed adverse
effect(s) that are relevant for non-target organisms at population level?

It is sufficient that the substance meets the ED criteria for one group of non-target
organisms in order to be identified as ED.

Where, based on a sufficient dataset, no ‘EATS-mediated’ adversity was observed or
where endocrine activity was found negative, it is possible to by-pass the MoA analysis
and to conclude that the criteria are not met.
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FURTHER INFORMATION:

15t Annual Forum on Endocrine Disruptors, organised on behalf of the EU
commission, November 2019.

The Forum brought together public and private stakeholders and scientists
with expertise on endocrine disruptors to exchange information, identify

challenges and build synergies in order to inform the Commission’s
reflections.

Access the programme and video recordings of the event at:

https://ec.europa.eu/environment/chemicals/reach/events en.htm
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THANK YOU FOR LISTENING!

CEEHYNES CSVELE!




