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Introduction
The endocrine system is the body’s chemical messaging system. Endocrine glands secrete hormones
into the bloodstream to direct development and
regulate many processes in humans and animals.
Endocrine disruptors are chemicals that alter the
functioning of the endocrine system, and so cause
adverse health effects.
Since the 1990s, the scientific evidence linking exposure to endocrine disruptors to developmental problems and disease in humans and animals has become stronger. However, there are still considerable
knowledge gaps, for instance, relating to interactions
with genetics and other factors, and additive ‘mixture’ effects.
The European Commission (EC) adopted the ‘Community strategy for endocrine disruptors’ in 1999.
Since then, EU policy on endocrine disruptors has
focused on promoting scientific research, introducing effective regulation, and developing international
cooperation. Over 50 multiannual collaborative projects have been funded, receiving over €150 million
from the EU. In addition, a further €52 million has
been allocated under Horizon 2020 for projects on
protecting citizens and the environment from exposure to endocrine disruptors.

In November 2018, the EC published a Communication
entitled ‘Towards a comprehensive European Union
framework on endocrine disruptors’1. This launched a
Fitness Check, led by the Joint Research Centre (JRC),
that is taking a cross-cutting look at endocrine disruptors. It is assessing whether relevant EU legislation is delivering its objectives, and identifying gaps
and synergies between different legal instruments
across sectors.
Furthermore, the Communication called for an annual forum on endocrine disruptors. The first forum
meeting was held in Brussels on 8 November 2019.
It brought together more than 150 experts, including
policymakers, regulators, scientists, and representatives from Member States, public and private stakeholders, and organisations such as the Organisation
for Economic Co-operation and Development (OECD).
The aim was to exchange knowledge and best practices, and to identify challenges and build synergies.
The outcomes of the annual forums will feed into the
Commission’s policy framework on endocrine disruptors. This is the report of the first Annual Forum on
Endocrine Disruptors.

Provisions addressing endocrine disruptors are included in the REACH Regulation and legislation on
pesticides and biocides, medical devices and water.
Case-by-case regulatory actions have also banned
endocrine disruptors in plastics used to make baby
bottles and toys, and in cosmetics. However, to further
improve protection against endocrine disruptors, it is
important that the EU framework coherently addresses the problem across different policy areas with a
joined-up approach.

1

https://ec.europa.eu/transparency/regdoc/rep/1/2018/EN/COM-2018-734-F1-EN-MAIN-PART-1.PDF
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Opening
address
Karmenu Vella
European Commissioner for Environment,
Maritime Affairs and Fisheries

Good morning everybody and thank you for this opportunity to
address you at this first Annual Forum on Endocrine Disruptors.
Endocrine disrupting chemicals are of special concern. They affect people, and animals, when the body is particularly vulnerable, moments such as during conception, embryonic and foetal
development, early childhood, or puberty. What is more, the effects are permanent. They can sometimes be observed even in
the next generation.
The Commission has always been and continues to be committed
to ensuring a high level of protection of citizens and the environment from endocrine disruptors.
At present, five important pieces of EU legislation contain specific
provisions for endocrine disruptors. I am talking about REACH, the
pesticides and biocides regulations, the Water Framework Directive, and the regulation on medical devices.
Over the last few years, we continued improving our legal framework:
•

We adopted criteria for the identification of endocrine
disruptors related to pesticides and biocides. This was a
milestone. Never before have criteria to identify endocrine disruptors been set in a regulation;

•

We proposed limits for some endocrine disruptors in
drinking water. This was part of the Drinking Water
Directive revision, which is now being discussed by the
European Parliament and the Council; and

•

We initiated an update of data requirements under
REACH regarding endocrine disruptors.

In addition, last year we adopted a strategic approach towards
a comprehensive framework on endocrine disruptors. This emphasises the overall goal of minimising exposure of people and
the environment.

In addition, last year we adopted a strategic approach towards
a comprehensive framework on endocrine disruptors. This emphasises the overall goal of minimising exposure of people and
the environment.
The current EU legal framework is advanced. However, there is a
need to assess how protective it really is. This is precisely what the
Commission’s Joint Research Centre has started to do. Later this
morning you will hear how they are doing that and when those
conclusions are due.
In my view, it remains very important to consider a coherent approach. This means across all relevant EU legislation, based on the
broadly accepted definition of the World Health Organisation. We
should consider horizontal criteria to be applicable in all relevant
legislation, providing legal certainty and ensuring coherence.
Furthermore, at the global level, one very interesting way forward
would be to introduce a special classification for endocrine disruptors in the existing international system for the classification
of chemicals.
I believe today’s event is an opportunity for a solid debate – but
not only a debate. It will help the Commission to continue working
on strategic actions.
President elect Von der Leyen announced in her political guidelines a cross-cutting strategy to protect citizens’ health from environmental degradation and pollution, addressing air and water
quality, hazardous chemicals, industrial emissions, pesticides, and
endocrine disruptors.
It will be for my future colleagues to follow up on this positive work.
I wish you all the best of success and the most constructive debate.

5

“An endocrine disruptor
is an exogenous substance
or mixture that alters the
function(s) of the endocrine
system and consequently
causes adverse effects
in an intact organism,
or its progeny, or (sub)
populations.”
Source: World Health Organisation / International
Programme on Chemical Safety (WHO/IPCS) 2002.
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Endocrine disruptors:
scientific evidence

Rémy Slama
Senior Investigator, Inserm, France

We live in a world with over 22 000 chemicals, according to the EU REACH (Registration, Evaluation, Authorisation and
restriction of CHemicals) Regulation. An
important task for environmental health
science is to identify the adverse effects of
these chemicals on the environment and
human health. To facilitate this, regulators
have defined hazard categories, such as
carcinogens, mutagens and reproductive
toxic substances (CMRs), based on the intrinsic properties of these compounds.
In the EU, decision-makers have gone further under REACH, by recognising some
of the most hazardous chemicals as Substances of Very High Concern (SVHC), a
list which currently includes about 200
substances. Although there is no specific
provision under REACH for endocrine disruptors, they are eligible for consideration
as SVHC.
Endocrine disruptors are a relatively new
category of hazard for science, and also
for regulators. The working definition at
EU level is that formulated by the World
Health Organisation / International Programme on Chemical Safety (WHO/IPCS)
in 2002. In terms of human health, this
2

In his presentation, Dr Slama
synthesised current scientific
knowledge on the effects of
endocrine disruptors on health.
It was based on the 2019
‘Endocrine Disruptors: From
Scientific Evidence to Human
Health Protection’ report2,
requested by the Committee
on Petitions of the European
Parliament, which he co-authored
with Prof Barbara Demeneix.

definition has a biological component, altering the function of the endocrine system, which leads to a clinical component,
such as a disease.
The endocrine system is a communication
and regulation system in our bodies. It controls development from embryo to adult
and homeostasis, and the maintenance of
the body’s chemical and physical properties,
through chemical signalling (hormones).
Endocrine glands, such as the thyroid, adrenal, hypothalamus and pituitary glands,
the ovary and uterus in females, and the
testes in males, secrete hormones into the
bloodstream or lymph vessels. These are
transported around the body and lock onto
nuclear receptors on target organs, where
they initiate effects that can involve complex feedback loops.
Chemicals that enter the body, for example, via the gut in food or through the skin,
can escape the human immune system,
which is effective against pathogens but
not so efficient against isolated molecules.
These chemicals can bind to nuclear receptors and be recognised by the body as
natural hormones.

Some commonlyoccurring chemicals
with endocrine
disruptor activity:
•
•
•
•
•
•
•
•
•
•

Polychlorinated biphenyls
(PCBs);
Phenolic compounds,
especially bisphenol A (BPA);
Phthalates, such as di(2ethylhexyl) phthalate (DEHP);
PAHs (polycyclic aromatic
hydrocarbons);
Brominated flame retardants
(PBDEs);
Fluorinated compounds,
particularly PFAS (per- and
poly-fluoroalkyl substances);
Metals, especially mercury;
Paracetamol;
Dioxins;
Organophosphate pesticides.

http://www.europarl.europa.eu/RegData/etudes/STUD/2019/608866/IPOL_STU(2019)608866_EN.pdf
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The possible consequence is that either
the body will believe that the hormone is
present when it is not, or that the action of
the hormone is blocked by the exogenous
substance. There are also other mechanisms of endocrine disruption identified
by science, such as modifying metabolism, and the transformation and synthesis of hormones.

Hormones act at very low doses and often
without a linear dose-response function.
Cumulative exposures and interactions
between different endocrine disruptors
can also be significant. For these reasons, Dr Slama believes there is no scientific reason to expect there is biologically safe lower thresholds of exposure
to endocrine disruptors.

Modes of action

Mixture effects

There are a wide range of common manmade endocrine disruptors (see box), and
also naturally-occurring endocrine disruptors, such as phyto-oestrogens in plants.
Endocrine disruptors have a range of different modes of action, and consequences
depending on the function of the hormones
they mimic. If certain modalities are disrupted it can, for instance, result in cancers
of hormone-sensitive tissues. Over the last
decades, toxicology has linked specific endocrine disruptors to these effects.

Dr Slama described a toxicological study
that showed the dose-response function of
bisphenol A action on testosterone production in foetal testes. There is a given dose
able to decrease testosterone production
by 50%, with bisphenol A alone. But when
it is present with seven other substances
also likely to affect testosterone production, then the dose of bisphenol A required
to exert a 50% reduction is decreased by
a factor of ten.

In adults, thyroid hormones control,
amongst other things, body temperature,
heart and breathing rates, mood, anxiety
levels, concentration and metabolism. So,
any of these functions can be adversely
affected by endocrine disruptors.
Endocrine disruptors that affect development act during critical developmental
stages, such as in the foetus and during
puberty. In the developing foetus, hormones control brain development and
growth, and so endocrine disruptors can
have severe and irreversible impacts on
individuals. The hormones oestrogen and
testosterone are key for growth and development during puberty.
To illustrate the ubiquitous nature of endocrine disruptors, Dr Slama described
some results from the EU-funded HELIX
exposome project, in which 1 300 children in six EU countries are being monitored. For 33 of 45 known endocrine
disruptor compounds assessed, they
were detectable in 90% or more of these
European children. This continuous exposure to a large number of compounds,
many of which may have biological or
health effects, is a concern.
Endocrine disruptors are linked to multi-factorial diseases, so their effects may
not be as an inducing factor. Such diseases
can be caused by an accumulation of risk
factors, each making a contribution to disease. However, the frequency of disease is
expected to be lower if the factor is absent.
In this way, for example, early life exposure
to bisphenol A is likely to affect growth,
DEHP and PBDEs affect thyroid function,
and paracetamol alters testicular function
after intra-uterine exposure.
8

There is an emerging paradigm shift in
toxicology. This is the view that co-exposure is more common than independent
action, and this provides a better model for
substances that act on the same health
outcomes. The bottom line, according to
Dr Slama, is that it is not possible to accurately predict from toxicological knowledge the effect of a particular endocrine
disruptor without knowing the subject’s exposure to other endocrine disruptors.
He stressed the lack of coherence between
different sectors in the regulation of endocrine disruptors. In particular, the difference between the ‘no exposure’ regulation
logic for pesticides, biocides and medical
devices, compared to the ‘risk assessment’
logic used to regulate endocrine disruptors
in cosmetics and food contact materials.
In conclusion, Dr Slama said the EU aim
of minimising exposure of humans and
the environment to endocrine disruptors is
scientifically justified. To achieve this, he
called for the logic and management of
substance now used for pesticides to be
applied equally to all sectors.

Discussion
Questions from the floor raised issues that
recurred throughout the day. Helmut Greim from the Technical University of Munich
acknowledged that Dr Slama had raised
the importance of the interaction of endocrine disruptors with the nuclear receptor,
but that this depends on dose and potency.
Dr Remy said that he does not think the
potency concept is clearly defined, or that
defining a dose-response function can lead
to the definition of safe levels, for example
for endocrine disruptors and thyroid func-

tions, especially when many compounds
can disrupt the activity pathway.
Prof Greim also noted the importance, not
only of man-made substances, but of the
relatively high levels of natural endocrine
disruptors, such as phyto-oestrogens and
phyto-androgens in plants, to which we are
exposed. Dr Slama did not agree that exposure was greater to natural endocrine
disruptors, and said that for health it was
right to focus on man-made substances.
However, he agreed that it was important
to consider both in regulations, such as
the advice warning about the potential
effects of giving powdered soya milk to
children.
Another recurring theme was animal testing, which is banned for cosmetics but
ongoing in other sectors for endocrine
disruptors. Cécile Michel of the French
Agency for Food, Environmental and Occupational Health & Safety (ANSES) asked
if endocrine disruptors could be effectively
identified without animal testing. Dr Slama welcomed the push towards alternative methods in the EU, but noted that the
WHO/IPCS 2002 definition specifies an adverse clinical effect that typically requires
a test on an intact organism (i.e. an in vivo
test). It would be very challenging to identify the adverse health effects with no animal testing.
Constantin Dallot from France Chimie
noted that the Commission, in its report of
2018, had concluded that the Cosmetics
Regulation was working well to ensure
consumer safety. Dr Remy noted he could
see little specific reference to endocrine
disruptors in the Cosmetics Regulation
and that pregnant women could be exposed to these substances, so he did not
see from a logical point-of-view why endocrine disruptors should not be included
as a hazard category.

st
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Member State
experiences with
endocrine disruptors
The members of the panel were: Enken Hassold, Scientific Officer,
Chemicals, German Environment Agency (UBA), Germany; Arno van
de Wiel, Senior Policy Advisor, Ministry of Health, Welfare and Sport,
The Netherlands; Pierre de Franclieu, Head of Chemicals Office,
Environment Ministry, France; and Henrik Søren Larsen, Head of
Department, Chemicals, Ministry of Environment and Food, Denmark.
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Germany
data available for the environmental assessment of endocrine disrupters. Information on endocrine disrupting properties
are not explicitly covered by standard data
requirements. This is in particular true for
the environment, although guidance is
available (such as EFSA/ECHA and OECD).
The lack of basic data for some substances (e.g. with low production volumes and
few data) makes it, for example, difficult
to justify further data requests to clarify
potential endocrine disrupting properties.
Enken Hassold and her colleagues are
responsible for the environmental assessment of chemicals in the context of the
REACH Regulation at the German Environment Agency (UBA).
In collaboration with other Member States
and national agencies, they identify substances with endocrine disrupting properties, check available data in registration dossiers and also, through literature
searches, identify needs for further data,
evaluate substances in more detail and
propose regulatory options (such as SVHC
identifications, restrictions, or a harmonised classification).
Dr Hassold highlighted the difficulty of
making decisions based on the limited

In the view of the chemicals section at
UBA, there are a number of improvements
that could be made. More information is
needed, for example, on endocrine disruptors as a standard data requirement in
registration dossiers. For this, the standard data requirements in REACH could be
adapted and extended by specific tests for
endocrine disrupting properties, including
data from in silico, in vitro and further endpoints for in vivo testing methods.
UBA’s strategy is to look at a substance
and decide if there is any indication that
more specific testing for endocrine disrupting properties is required, possibly during
dossier evaluations to avoid unnecessary
or excessive testing later. UBA supports the
current activities of ECHA that strongly fo-

Netherlands
Arno van de Wiel explained that in his
ministry, the Ministry of Health, Welfare
and Sport, they coordinate policy on endocrine disruptors, which also involves ministries for instance concerned with the environment. He illustrated the three pillars
forming the basis of the Dutch policy on
endocrine disruptors.
Firstly, they want policy to be science
based. In practical terms, this involves being active in working groups on OECD test
guidelines, active in EU working groups so
that science can be actively fed into legislative procedures, and conducting research
at national level that is also relevant to European policy goals.
Secondly, they actively work at EU level,
in a manner Mr van de Wiel described as
“steering at the front”. They work with the
European Food Standards Agency (EFSA),
the European Chemicals Agency (ECHA)
and other agencies. He said that they do
10

not want to have European legislation
and then feel in the Netherlands that it
is not good enough to apply nationally.
They should do it within European working
groups, where they can put their wish list
on the table.
The third pillar is sharing information. Public awareness is increased through a Dutch
website that informs citizens about chemicals, including endocrine disrupting chemicals. Mr van de Wiel also advised sharing
information with colleagues.
There is a lot of research going on but not
all of it makes it into policy discussions,
though it may be of value. For instance, it
is not so useful creating a new test method if it is incompatible with OECD testing
strategies. Therefore, sharing information
on what is required to get research into
policy considerations can help in protecting people.

cus on groups of substances. This can help
to avoid ‘regrettable substitutions’, where
an alternative chemical is used that is still
hazardous, and can help to speed up the
process. Moreover, grouping approaches
can also contribute to approaches that assess mixture effects and co-exposures of
groups of several chemicals.
The UBA wish list also includes better
knowledge on uses of endocrine disrupters in articles and exposures, in environmental compartments. More agreed OECD
test methods might be available in future
to generate good environmental data for
REACH. Also, academic researchers might
contribute with data on the ‘unknowns’, the
data-less substances. Specific criteria for
endocrine disruptors for an environmental
classification and labelling based on WHO/
IPCS criteria might also be a good idea.
Although the UBA team advocate better
testing in the future, they also believe
that for REACH they can already start to
come up with concrete proposals for the
environmental assessment to feed into the
Fitness Check.

France
SNPE 2 is structured around three axes:
training and information; protection of the
environment and the human population; and
improving knowledge of endocrine disruptors.
Pierre de Franclieu, Head of the Chemicals Office of the French Environment
Ministry began by highlighting the growing
importance of this issue for public opinion.
He stated that the level of knowledge was
sufficient to act now.
Then, he talked about the second French
National Strategy on Endocrine Disruptors
(SNPE 2) for the period 2019-2022. This
strategy was developed with the participation of all stakeholders, and was published
in September 2019.

Key actions include the publication of a
list of endocrine disruptors by the French
Agency for Food, Environmental and Occupational Health & Safety (ANSES), classified into known, presumed and suspected
categories. The strategy also calls for the
evaluation of the endocrine disruptor properties of 6 to 9 new substances each year;
the establishment of a chemical information website; strengthening the training of
health professionals; and extending the
monitoring of exposure to endocrine disruptors, particularly in food.

The aim of the strategy is to reduce
the population’s exposure to endocrine
disruptors through research and expertise, public information, the training of
professionals, and a better regulatory
framework.

The French position is to conduct risk management based on the application of the
precautionary principle and hazard-based
criteria across all relevant legislation, using
a horizontal definition of endocrine disruptors that is valid for those regulations.

He also recalled the main expectations from
French authorities to the next Commission:
the publication of a strategy for a non-toxic
environment, the proposal for a horizontal
definition of endocrine disruptors, and its
consideration in all legislation concerned,
including categorisations, as in the case for
CMRs, to better manage risks.
They requested, for consideration in the Commission’s Fitness Check, measures to identify
and ban endocrine disruptors in legislation
where sensitive populations are exposed, such
as in legislation covering food contact materials, cosmetics and toys. They also want more
tests being developed and being mandatory
for the data to be provided by the manufacturers in the different regulations.
Finally, Mr de Franclieu insisted on the
importance of improving the efficiency of
European agencies working on endocrine
disruptors, and raised an idea of setting
up a single European agency for endocrine disruptors.

Denmark
Regulation, and three substances nominated under REACH as SVHCs due to their
endocrine disruptor properties.

Henrik Søren Larsen of the Danish Ministry of Environment and Food, gave an
overview of some research on endocrine disruptors from Denmark. The country’s Centre
on Endocrine Disruptors has conducted research, for example, on the biomonitoring of
exposure to phthalates, assessing effects of
fungicides on male reproduction, in vitro profiling of flame retardants, and in silico models to assess mixture effects in PFAS (perand poly-fluoroalkyl substances) groupings.

Denmark has initiated a national ban on
fluorinated compounds in paper and cardboard food contact materials, including
pizza cartons. This was based on evidence
from a 2015 Danish consumer test of pizza
boxes made using recycled paper and board,
which found fluorinated substances in all of
the tested materials, along with phthalates
and other unwelcome substances.
A final regulatory initiative is to get more
transparency on endocrine disruptor chemicals, including a publicly available list.
Mr Larsen presented Denmark’s wish list to
the EU for endocrine disruptors:

A national strategy has contributed to the
development of test methods for endocrine disruptors, along OECD guidelines.
Danish universities are also taking part in
Horizon 2020 projects that focus on the
thyroid hormone system and female reproduction (ERGO, ATHENA and FREIA).

•

Current Danish regulatory initiatives include an assessment of five active substances under the Biocidal Products Regulation and the Plant Protection Products

•

•
•
•

•

A new endocrine disruptor strategy
and action plan with concrete targets;
Match criteria with data requirements for chemicals on the market;
Update data requirements to reflect
new knowledge;
Approach endocrine disruptors like
other SVHCs;
Establish dynamic lists of known and
suspected endocrine disruptors;
Systematic assessment and management of groups; and

•

Uncertainties specific for endocrine
disruptors need to be taken into
account for risk assessment.

Sweden
From the floor, Gregory Moore of the
Swedish Chemicals Agency, added that
Sweden supported the views in the presentations, with provisions to modify certain details. Sweden advocates one set
of hazard-based criteria over different
relevant legislation. He acknowledged the
good work done by the Commission, especially the criteria in place for biocides and
plant protection products and the 2018
Communication and the Fitness Check, but
noted a feeling in Sweden that the tempo
of this work was too slow. There is a need
to update the strategy from 1999, he said,
and for an action plan with clear concrete
measures and a timescale for delivering
the desired outcomes. This would increase
clarity, commitment and societal trust.
He was not sure of the need for a central
agency, but noted that Sweden is willing to
work together with other Member States
to get this area moving forward faster.
11

Discussion
Dr Hassold noted the need for better coordination between Member States and
that a central agency may be a good idea,
but it is probably sufficient to just have
better coordination. She noted that the
list of suspected endocrine disruptors advocated by Denmark was also a German
idea, and it provides a good starting point
for prioritising substances to look at.
Mr van de Wiel thought that a central
European agency for endocrine disruptors
was a good idea, which he could fully support. It connects with the second pillar of
the Dutch policy, to work at EU level, where
research could be done more resource-efficiently. It could also be a good fit with
EU regulation, enabling science for policy.
Mr Larsen said that he had nothing
against the idea of a “centralised centre”,
but cautioned that it would take time to
establish, that there was already a centralised agency in ECHA, and that the basic
problem was not research capacity but the
lack of basic information on many suspected endocrine disruptors. He believed it
was important to get this information as
fast as possible, a task for both academic
researchers and industry.
The coordinator for EDC-free Europe, Sandra Jen, said they were encouraging to
see the leadership of France, in acting on
societal pressure to publish their national
strategy on endocrine disruptors and make
it public and transparent. She remarked
that it would be interesting to know if oth12

er countries were ready to take this step.
Mr van de Wiel said he was asked if the
Netherlands should be more proactive on
frequent occasions, given the concentration of NGOs in the country. MPs some
months ago asked for a national plan and
even sent an example plan, he said. We
have our three policy pillars, he said, and
we sent a letter to government explaining
the EU strategy and how national ministries are involved.

Representing Bayer, Andrew Adams noted that regarding lists it is very difficult to
prove that something is not an endocrine
disruptor. However, to prioritise substances
properly you would need a full data set for
every single substance. There must be a
point that you can say there are enough
indications that this is an endocrine disruptor, he said. Otherwise, you are not going
to speed up the process.

He recommended everyone to look at the
Belgium plan, which reads like a handbook
with 72 actions. Mr van de Wiel related
how they had checked their policy against
the Belgium plan and it turned out that
most of what they had suggested to do, the
Netherlands already did. If you are looking
for a model plan, he said, there it is.

Mr Larsen agreed that you cannot expect a full dataset on endocrine disruptor
substances. He would hesitate to suggest
applying pesticide methodology across all
chemicals’ legislation. However, we need
to have sufficient information on adverse
effects where there is an indication of endocrine disruption activity, he said, in line
with the WHO definition.

Mr Larsen said that the goal of Denmark
is to have transparency on what substances are endocrine disruptors, and to make
that available to the public as a list, so that
those substances can then be considered
at the EU level.

On the issue of cosmetics, Mr Larsen added, workers are exposed to substances
when they make cosmetics, and we need
to protect them as well as consumers. He
still sees a role for animal testing in some
cases, to protect vulnerable populations.

Emma Grange from Cruelty Free Europe,
pointed out that the ban on animal testing for endocrine disrupting substances
solely used in cosmetics reflects society’s objection to testing chemicals on animals, and this should not be forgotten
or ignored. In cosmetics there is also the
option of not using a substance suspected of endocrine activity.

Mr de Franclieu emphasised that the
French national strategy had strived to
be understandable in its classification of
endocrine disruptor substances, by including stakeholders throughout the process.
Transparency was an important choice for
the strategy, as the government wanted to
publish this information on an issue that
affects people’s lives every day.
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The Fitness Check
of relevant EU legislation
on endocrine disruptors
Sharon Munn, Antonio Franco, Elise Grignard
and Maurice Whelan, Chemical Safety
and Alternative Methods Unit, Joint Research
Centre (JRC), European Commission.
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Sharon Munn described the Joint Research Centre (JRC) as the
European Commission’s science and knowledge unit, providing
neutral scientific support and evidence for policymaking.
She recalled that it was one year ago yesterday, on 7 November
2018, that the Commission launched its Communication ‘Towards a comprehensive European Union framework on endocrine
disruptors’. This called for the launch of a Fitness Check, led by
the JRC, to assess whether relevant EU legislation on endocrine
disruptors delivers its objectives to protect human health and
the environment.
The approach is cross-cutting, looking at interactions between legislation to identify gaps and synergies; taking into account costs
and benefits; and paying particular attention to legislation in areas that currently lack endocrine disruption provisions, specifically
toys, cosmetics and food contact materials.
The Fitness Check started in June 2019, when a Roadmap was
published on the Commission website describing its purpose and
scope. There was a four-week window for comments on this suggested route; 66 were received.
Five criteria underpin the Fitness Check. These ensure an evidence-based judgement on the extent to which existing interventions are: (i) effective, (ii) efficient, (iii) relevant to current needs,
(iv) coherent both internally and within other EU interventions, and
(v) has achieved EU-added value.
The main drivers are stakeholders pointing out where present
legislation is not adequate to protect human health and wildlife
(effectiveness), and differences in legal provisions and regulatory
approaches for different sectors (coherence).
14

It was then necessary to develop a methodology. Ms Munn explained how questions are formulated, based on the five criteria,
for stakeholder input, and how legal provisions are mapped and
analysed to answer evaluation questions. Case studies were initiated to illustrate how endocrine disruptors are assessed and managed across legislation and over time, to show how interventions
and legislation are working.
We have identified over 30 relevant pieces of legislation, she
said, relating to chemical assessment, the environment, and
consumer and worker protection, five of which have endocrine
disruptor provisions.
The next steps, after this Forum, along the Fitness Check Roadmap, is stakeholder consultations, the synopsis report on consultation activities, and the analysis of evaluation questions. Then the
submission to inter-service steering group (EC ISSG), followed
by the submission of the final report to the Regulatory Scrutiny
Board in 2020.

Case studies and
other ongoing activities
Antonio Franco provided an overview
of the ongoing activities being conducted
within the Fitness Check.
The first thing, he said, was to summarise
previous EC regulatory progress reviews,
such as the REACH REFIT evaluation and
the EU Cosmetics Regulation review, along
with studies commissioned by national
governments and NGOs. This will support
work, for example, to develop horizontal
criteria and harmonise data requirements.
The second thing is the mapping of provisions for over 30 pieces of legislation,
in terms of (i) data generation, (ii) hazard
assessment, (iii) risk assessment, and (iv)
risk management. This helps establish
an intervention logic for each legislative
area. With so many pieces of legislation,
the framework is necessarily complex. The
aim is to identify different regulatory interconnections; for instance, how certain provisions trigger across all regulatory areas.

This provides the baseline. To test how it
works in practice, we are developing case
studies, says Dr Franco. The criteria used
to select chemicals or groups of chemicals
for these case studies include their known
or suspected endocrine disruptor properties, that they are representative of current
situations, and that they cover different
regulatory areas.
In an example case study for a particular endocrine disruptor, a grid of stages
from data generation to risk management
against different regulatory instruments
starts to reveal clear gaps and areas of coherence, leading to a picture of the overall
level of protection across legislation.

Consultation
activities
Elise Grignard described in more detail
the consultation activities that are an integral part of the Fitness Check. These are
aimed at gathering inputs from stakeholder groups and citizens, to ensure that the
viewpoints of all interested parties are
considered in the evaluation.

Dr Grignard then described the three
surveys within the Fitness Check’s consultation strategy, targeted at: the public, small and medium-sized enterprises
(SMEs), and stakeholder organisations. If
these would be needed, targeted interviews will be conducted.

The first consultation was the Roadmap,
as previously mentioned, which drew 66
responses from a wide range of stakeholders, including academic and research
institutions, businesses, NGOs and public
authorities. There was a consensus on the
need for horizontal criteria based on the
WHO/IPCS definition.

The aim of the public survey is to assess
concerns with respect to endocrine disruptors in the EU, to evaluate to what extent
legislation meets those concerns, and to
identify opportunities to improve the way
endocrine disruptors are assessed and
how potential risks are communicated to
the public.

Comments also addressed coherence
(e.g. hazard-based vs risk-based approaches), effectiveness (need for new
testing methods), and the comments
from farmers about losing the use of
certain plant protection products and regarding trade implications.

The SME survey is aimed at members of
the Enterprise Europe Network (EEN). It
aims to identify any legal incoherencies
and their consequences for small companies, review the efficiency of procedures
for assessment and risk management, and
identify opportunities for improvement.

Finally, the stakeholder survey is targeted
at organisations, including public authorities, companies and industry associations,
consultancies, civil society organisations,
trade unions, academic and research institutions, and consumer groups. It aims to
identify legislative incoherencies and their
impact on different stakeholders, as well
as the collection of information on the effectiveness of the current EU legislative
framework.
Dr Grignard stressed that the Fitness
Check is an evidence-based analysis. So,
addressing the different stakeholders in
the room, she told them it is important to
substantiate the responses.
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Prof Maurice Whelan

Discussion
From the floor, Cécile Michel of ANSES
asked about the different substances assessed under cosmetics and food packaging regulations, and if they were also
registered under REACH. She also asked if
efforts were being made to reduce duplication of effort at EU level. Dr Franco, in response, noted that the Fitness Check was
specifically looking at those substances
that challenge the cross-sector coherence
of policy. He added that if there were inefficiencies, they can be analysed using specific substances that have been assessed
under different policy areas.
Angeliki Lysimachou from Pesticide Action Network Europe (PAN EU) noted that
there were data gaps in the dossiers for
pesticides that pre-dated the requirement
for endocrine disruptor activity data, and
asked how these could be assessed. She
also questioned if the effects of endocrine
disruptors on wildlife was being sufficiently
taken into account.
Ms Munn acknowledged that there were
data gaps, but looking across legislation
she said they were taking biocides and
pesticides as far as they can with what
they have. Dr Franco added they were
also looking at coherence between chemicals and environmental regulation.
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In response to a question about compounds in cosmetics and the call for data
on cosmetics, Petra Leroy Cadova of DG
GROW’s Unit on Health Technology and
Cosmetics, said for that the call that ended on 15 October concerning substances
in cosmetics, they had received 16 contributions covering 14 substances. They are
now analysing this data, which will then
be fed into the Fitness Check. She added
that cosmetics undergo a risk-based analysis, with a committee deciding on this
evidence if ingredients should be banned
or restricted. Although there is no specific
provision for endocrine disruptors, this scientific committee acts on individual substances to ensure they are safe.
Prof Maurice Whelan, Head of the Chemical Safety and Alternative Methods Unit at
JRC, addressed some confusion that he
thought had crept into the debate. We are
not asking for data on specific chemicals
for the purpose of assessing their endocrine properties, he said, because the Fitness Check is about regulatory coherence.
In terms of stakeholders providing their
opinion on whether something is coherent
or efficient, or not, we ask that those opinions are backed up by evidence, though
that may be specific to a particular chemical assessment.

Ms Munn added that what they are looking at is whether the overall regulatory
system is capable of identifying and managing endocrine disrupting chemicals. We
know that not all endocrine disruptors
have been identified, she said, but is the
system able to do it?
The issue of the circular economy was
raised by Marcus Navin-Jones from
Keller and Heckman. If one of the aims of
the Fitness Check is to identify substances
to reduce exposure to endocrine disruptor
chemicals, he said, it may create a situation where a lot of endocrine disruptors
are identified in products currently in circulation. These will then become waste because they cannot be reused. Do you see a
way that this conflict can be resolved?
Dr Franco replied that they are aware of
the interface between chemical regulation
and the Waste Framework Directive, which
is in the scope of the Fitness Check exercise, and some of the case studies will look
specifically at this area.
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European Commission and
Agency Working Groups:

ongoing activities on
endocrine disruptors
Peter Lepper, Hazard Assessment, European Chemicals Agency;
Vera Rogiers, Vice Chair and Chair of the Working Group on
methodology, Scientific Committee on Consumer Safety;
Alfonso Lostia, Scientific Officer, European Food Safety Authority.
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European
Chemicals
Agency (ECHA)
Peter Lepper talked about the assessment and control of endocrine disruptors
by ECHA, which manages several pieces of
major EU chemicals legislation.
A wealth of information on chemicals that
is unique in the world is submitted to ECHA
by companies. These companies are required to collect or generate information on
the properties and uses of their chemicals,
assess risks and recommend safety measures. In terms of ECHA involvement, information on endocrine disrupting chemicals is
regulated under the REACH Regulation and
the Biocidal Products Regulation (BPR).

REACH
Under the REACH Regulation, ECHA is responsible for the screening of endocrine
disrupting chemicals as Substances of
Very High Concern (SVHC). Registration
data together with other available information allows the identification of potential endocrine disruptors.
ECHA screens the data regularly and identifies candidate substances requiring further work. The focus is on both fully registered substances and structurally similar
substances, with an increasing emphasis
now placed on groups of similar substances.
There are currently 88 substances on ECHA’s
Community Rolling Action Plan for Substance
Evaluation due to their potential endocrine
disruption properties, according to Dr Lepper.
Assessment of these chemicals is done by
Member States, supported by the Endocrine
Disruptor Expert Group. This group provides
informal scientific advice. It comprises 57
external members, from 19 Member States,
Switzerland, 4 EC Directorates, stakeholder
organisations, NGOs and European organisations representing industry and public interest, OECD and Switzerland.
Regulatory risk management, to date, under REACH has included the addition of 16
substances to the Candidate List of SVHC
due to their endocrine disruptor properties,
mainly phthalates and phenols. In addition,
106 substances are in the process of substance evaluation.
18

The aim is to promote substitution and ensure a high level of protection. REACH data
on endocrine disruptors can also be used
to take action under other legislation.

Biocidal
Products
Regulation
(BPR)

their opinion to the EC. The Endocrine Disruptor Expert Group provides input along
this decision chain.
To date, eight active substances have been
discussed by the BPC Working Group. Of
these, two have met endocrine disruptor
criteria, and four require more data.
In concluding, Dr Lepper remarked that
REACH provides:
•

•
•

In 2017, a Commission Delegated Regulation set out scientific criteria for endocrine
disruptor chemicals under the Biocidal
Products Regulation (BPR) and the Plant
Protection Products Regulation (PPPR).
These criteria, based on the WHO definition
of 2002, have been applied in these two
regulations since June 2018.
ECHA has developed technical guidelines
for the implementation of endocrine disruptor, in collaboration with the European
Food Safety Authority (EFSA) and the JRC3.
Under the BPR, companies submit applications that are evaluated by the competent
authorities who submit a report to ECHA.
This is subsequently sent to the Biocides
Product Committee (BPC), who forward

•

Information and tools for identifying
endocrine disruptors, though there
is room for improvement, for example, in data availability and quality,
and the speed of the identification
process;
Possibilities for authorities to introduce regulatory risk management;
Obligations on industry to ensure safe
use and support for substitution; and
The means for ECHA to impose severe
controls on endocrine disruptor substances.

He added that for BPR:
•
•

•

3

Work on endocrine disruptor identification is now under way;
Data gaps exist that prevent conclusions, mainly because old mammalian toxicity studies do not include endocrine disruptors parameters; and
Revision of information requirements
is ongoing.

https://www.efsa.europa.eu/en/efsajournal/pub/5311

Ongoing work in the European
Commission’s Scientific Committee
on Consumer Safety (SCCS)

Vera Rogiers, the co-chair of the SCCS,
introduced the EU Cosmetics Regulation of
2009, which she believes gives a high level
of protection for human health.
Under the regulation, before a cosmetic
product can be sold on the European market it must be proven to be safe. Safety
is based on safe ingredients, determined
by toxicological profile, chemical structure and exposure. Each cosmetic product
therefore requires a toxicological dossier
and to have undergone a risk evaluation.
Prof Rogiers described the special challenge in Europe for cosmetics arising from
the ban on animal testing for ingredients
only used in cosmetics, which since 2013
has required the use of New Approach
Methods (NAMs).
In Europe, she then explained, there is a
double system for evaluating the safety
of chemicals for human health: at EU level and through industry. On the one side,
ingredients of concern are evaluated by
the EC’s SCCS, under a mandate from DG

GROW, the risk manager. This is written
down in an opinion.
On the other side is industry, which is responsible for all ingredients and the finished product. They produce a product
dossier, with a full toxicological dossier
of all the ingredients and the final product. This is done by an independent safety
assessor, who writes a Chemical Products
Safety Report.
In Europe we have the safest cosmetics
legislation in the world, said Prof Rogiers,
because of this double safety assessment.
The SCCS manages a set of annexes.
These are in the form of positive lists of
approved substances, and negative lists
of prohibited substances or restricted
substances that can only be used in certain concentrations or in certain applications. The positive lists cover colourants,
preservatives and UV-filters. If a cosmetic
requires one of these components it must
come from the relevant list, otherwise it
is an illegal cosmetic.

New Approach
Methods (NAMs)
•
•

•

•
•

In chemico: physico-chemical data, from abiotic chemical reactivity methods;
In silico: computer modelling, especially Quantitative
Structure–Activity Relationship models (QSAR);
In vitro: acute local hazard
test (in a test tube, culture
dish, or elsewhere outside a
living organism);
In vivo human: clinical data
and monitoring; and
Threshold of Toxicological Concern (TTC): a risk
assessment tool for small
concentrations, such as
impurities.

19

A key role of the SCCS is to provide guidance and scientific advice, in an open and
transparent manner. The Committee consists of 15 fixed members and 4 external
experts. The members are independent
scientists from a wide range of disciplines,
including dermatology, toxicology, chemistry and microbiology.
For cosmetics and endocrine disruptor
chemicals, a key area of guidance concerns
what NAMs are available and their use as
an alternative to live (in vivo) animal testing (see box). Combined with historical animal data, in particular for systemic toxicity,
these constitute a Weight-of-Evidence approach for evaluating endocrine disruptors.
Prof Rogiers noted that the working definition of endocrine disruptor at EU level
(WHO/IPCS, 2002) specifies an adverse effect in an intact organism with full metabolism, an alteration of endocrine activity,
and that there should be causality between
the mode of action and this adversity.
From this, in 2014, the SCCS proposed that
endocrine disrupting substances should be
treated like other substances of concern
for human health, such as carcinogens,
and therefore be, case-by-case, subject to
risk assessment and not only hazard assessment.
The OECD conceptual framework (OECD
TG 150) for assessing potential endocrine
disruptors has five levels of evidence (see
also Advances in test methods, pages 3435). The first two levels could be indicative
for potential endocrine disruptor activity
and are performed by SCCS. The other levels (in vivo) are not possible for new ingredients in cosmetics due to testing and
marketing bans regarding animal testing.
To adapt the conceptual framework to
cosmetics, therefore, NAMs needs to be
introduced through a stepwise approach,
with an emphasis on biologically-relevant
exposure levels. Level 1 data will include
historical animal data combined with
NAMs data (e.g. in chemico, in silico), while
Level 2 data will come from in vitro assays
concerned with oestrogen, androgen, and
steroidogenic modalities.
The SCCS has compiled a list of 14 substances with high priority for such assessment, and a list of another 14 substances
of less urgent concern.
Prof Rogiers concluded by saying that the
job of the SCCS is not to classify substances according to hazard. She said that the
way forward is for the SCCS to perform
risk assessment, case-by-case, based on
scientific criteria.
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The OECD Conceptual
Framework for the test guidance
for endocrine disruptors is
structured on five levels:
Level 1:
Existing Data and Non-Test Information;
Level 2:
In vitro assays providing data about selected
endocrine mechanism(s) / pathways(s)
(Mammalian and non-mammalian methods);
Level 3:
In vivo assays providing data about selected
endocrine mechanism(s) / pathway(s);
Level 4:
In vivo assays providing data on adverse
effects on endocrine relevant endpoints; and
Level 5:
In vivo assays providing more comprehensive
data on adverse effects on endocrine
relevant endpoints over more extensive parts
of the life cycle of the organism.

European Food Safety Authority
(EFSA) endocrine disruptor
assessments for pesticides

Alfonso Lostia provided an overview of
how EFSA has implemented new scientific criteria to identify endocrine disruptors
as defined in the Biocidal Products Regulation and the Plant Protection Products
Regulation.
A Commission Regulation in 2018 set out
the scientific criteria for the determination
of endocrine disrupting properties in biocide and pesticide active substances. These
entered into force for the Plant Protection Products Regulation on 10 November
2018. Applications submitted after that
date should include an endocrine disruption assessment, following ECHA-EFSA
Guidance. This also enables EFSA to request additional data for applications submitted before this date.
Dr Lostia reported that from late 2018 until now, 43 active substances have been assessed for human health, with 41 of these
assessed for both health and for non-target organisms. Of these 41 substances,
additional information was requested for

17, for 11 substances the conclusion was
that they did not show endocrine disruptor
activity, while 7 substances had endocrine
disruptor activity for human health.
For non-target organisms, the available
data was not sufficient to support a conclusion for 33 of the 41 substances, so
additional data was requested. Only in
4 cases was a decision reached, with 3
substances showing endocrine disruptor
activity. This reflects the relative lack of
data available for non-target organisms,
where population relevance should also
be considered.
Of the 7 substances with endocrine disruptor activity in humans, 5 were shown to
disrupt thyroid modality, 1 the oestrogen
and 1 the androgen modality. In all cases,
in vivo data from high level studies was
the basis to conclude on the activity.
Regarding thyroid disruption, all the substances shared a similar mode of action,
namely, changes in thyroid hormone lead-

ing to thyroid hyperplasia (enlargement of
the gland). Oestrogen disruption is associated with uterine adenocarcinoma (uterine
tumour), while androgen disruption can
delay sexual maturation in males.
In some cases, due to existing knowledge
of the physical, chemical and toxicological
properties of a substance, an endocrine
disruptor assessment may be waived. This
may be because an assessment does not
appear scientifically necessary or that
testing is not technically possible. Of the
43 substances assessed for human health
since 2018, 7 were waived; but only 1 substance was waived of the 41 assessed for
effects on non-target organisms.
Dr Lostia concluded that the ECHA-EFSA
Guidance provides a framework to ensure
consistency between assessments, and
also between biocides and pesticides. Valuable experience has also been gained by
Member States in applying the guidance.
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Discussion
In response to questions from the floor, Dr
Lostia confirmed that EFSA assessments
are hazard based, and not risk-based assessments, and that no management decision has yet been made regarding the
seven substances classified as having endocrine disruptor activity for human health.
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Stakeholders experience with EU
legislation on endocrine disruptors,
challenges, and global outlook
The members of the panel were: Barbara Demeneix, Professor of the
Natural History Museum (MNHN), representing CNRS, France, European
Society of Endocrinology and Endocrine Society; Sylvie Lemoine,
Executive Director Product Stewardship, Cefic; Natacha Cingotti, Senior
Policy Officer, Chemicals and Health, Health and Environment Alliance;
John Chave, Director-General, Cosmetics Europe; Apolline Roger,
Chemicals Project Lead, ClientEarth; Eric Edmonds, Company Director,
PSC, for Toy Industries of Europe; and Alexandros Kiriazis, Policy Officer,
Sustainable Chemicals Unit, DG Environment, European Commission.
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Science and policy
Barbara Demeneix drew upon recommendations made in the report for the European Parliament’s Petitions Committee,
‘Endocrine Disruptors: from Scientific Evidence to Human Health Protection’, which
she co-authored with Dr Rémy Slama (see
also pages 7-10).
She considers that endocrine disrupting
chemicals are of equal concern to human
health, and should be regulated the same,
as carcinogens, mutagens and substances
toxic to reproduction (CMRs). If endocrine
disruptors are regulated as CMRs, in line
with the precautionary principle, this requires a classification of endocrine disruptors as known, suspected, or presumed.
Prof Demeneix said that this is what the
societies she represents have long been
calling for.
The report also recommends that the EU
should develop a set of trans-sectoral
and harmonised regulations to minimise
human and environmental exposure to
endocrine disruptors. Currently, only biocidal products and plant protection prod-

A chemical
industry viewpoint
Sylvie Lemoine representing Cefic, said
that chemicals are necessary and can provide solutions to society’s problems. Cefic
supports the Fitness Check, in line with better
regulation, more coherence across the different pieces of EU legislation, and the principle
of ‘one substance, one registration’.
If the Fitness Check recommended a horizontal approach, however, she suggested
this be limited to endocrine disruptor identification and assessment; with regulatory
management remaining sector-specific, taking into account intended use and exposure.
Importantly, a horizontal approach will
enable the same endocrine disruptor criteria to be applied across all legislation.
This could involve applying the biocides
and pesticides criteria to other sectors, for
the purpose of coherence and alignment.
Cefic supports the use of the WHO/IPCS
2002 definition of endocrine disruptors
as a starting point, together with a robust
weight-of-evidence approach.
Ms Lemoine said that Cefic also saw the
need for more research on different fronts,
24

including thyroid effects and on understanding diseases linked to endocrine disruptors, which are known to be complex
and multifactorial in nature.
There is a need to generate more data,
but limitations have been placed on animal testing. If we want to accelerate the
finding of alternative testing and if we
want to avoid regrettable substitution,
she said, we also need to accelerate alternatives to animal testing and their regulatory acceptance.
Cefic believes that REACH is an adequate framework for identifying, and
even for managing endocrine disrupting chemicals. Examples of substances
taken through the substance evaluation
framework include methyl chloride, suspected of lowering testosterone levels.
However, on looking deeper into the
data this was not mediated by changes
in hormones, but was a direct toxicity
effect. The substance is thus classified as a CMR, but not as an endocrine
disruptor. This shows the value of substance evaluation under REACH.

ucts regulations have a definition of endocrine disruptors. This approach should
be extended to regulations in other sectors, such as cosmetics, toys, and food
contact materials.
A need is also stressed for better testing.
She noted that the Commission has just
launched eight projects on new testing
methods for endocrine disruption chemicals; suggesting previous gaps in the impact assessment, especially for thyroid
hormones that play a crucial role in brain
development, and suggesting that we will
be able to avoid regrettable substitutions
in the future.
Prof Demeneix described the €52 million
invested in the Horizon 2020 projects
on new testing methods as a drop in the
ocean, compared to the €157 billion a year
that her team estimated endocrine disruptors cost the EU. She concluded that much
more research is needed, for example, on
epigenetics, microbiomes and many other
topics, beyond the current areas of focus
on oestrogens, androgens and thyroid.

An NGO’s health and
environment concerns
Natacha Cingotti representing the Health
and Environment Alliance (HEAL), said that
from the perspective of her organisation
and related NGOs the situation looks pretty grim regarding endocrine disruptors.
Every day, we are all exposed to endocrine
disrupting chemicals, to a point where nobody can make a conscious choice to avoid
them. Ms Cingotti noted that endocrine
disruptors contribute to severe health conditions, including some that are increasing,
and that they are active at very low doses.
This assessment has led NGOs, health professionals, consumer groups and others to
call for faster action.
HEAL recognises the action taken on endocrine disruptors at EU level, but notes
that it is too slow, fragmented, incoherent
and incomplete.

They would like to see an increase in the
pace of identification and regulation of endocrine disruptors; the setting up of identification provisions across regulations and
across uses; and the translation of scientific knowledge and evidence into a list of
suspected endocrine disruptors that can
act as a guide for policymakers and a tool
for industry and consumers.
Ms Cingotti emphasised that the specific
properties of endocrine disruptors, such
as activity at low exposure doses and time
lags, mean that we should recognise that
it is very difficult to set safe levels of exposure, and that needs to be considered as
we take the next step for regulation. We
should also have the courage to apply the
precautionary principle in cases of uncertainty, she said, which is crucial to put protection at the centre of the EU’s actions.

View from the
cosmetics industry
John Chave from Cosmetics Europe
stressed that the industry he represents
is fully committed to protecting consumers and the environment. They welcome
the Fitness Check and will actively contribute to it.
We need a bit more coherence, he said,
in agreement with Ms Lemoine of Cefic.
The cosmetics industry would welcome
the development of a horizontal approach
to increase consistency and comprehensiveness. In addition, we need to look at risk
assessment and management through sectoral legislation, said Mr Chave, noting the
previous comments of Prof Rogiers about
the robust approaches in the Cosmetics
Regulation and the REACH Regulation.
Cosmetics legislation is effective and has
stood the test of time, claimed Mr Chave.
We have seen now a number of endocrine
disruptor properties identified, and we are
moving towards a priority list to which industry is submitting data.

ing, and is not asking to do so. Progress in
the science of alternatives is actually very
rapid and genuinely crossing frontiers, he
said, and we can confidently predict that in
the future we will be truly in the post-animal world, when alternatives become firmly embedded and accepted by regulators.
He noted, however, that if we develop
a horizontal cross-sectoral approach to
identification criteria, then animal testing
in that context would not be covered by the
cosmetics sector ban on it.
Mr Chave concluded by saying that he feels
we are in a positive position, and does not
agree that our position regarding endocrine disruptors is grim. He said that the
cosmetics industry is totally committed to
working with stakeholders to improve the
situation where it can be improved, especially by addressing inconsistency and
comprehensiveness.

He stressed that the cosmetics industry
does not want to return to animal test25

A health and environmental
lawyer’s perspective
Apolline Roger representing ClientEarth, spoke of the need for an efficient regulatory system for endocrine
disruptors that makes efficient use of
resources. The system also needs to
support those companies that want to
be ambitious and front-runners to help
them achieve this.
She advocated ‘one substance or group
of substances, one hazard assessment’, a
slightly different view to Cefic’s ‘one substance, one registration’. If a substance has
already been identified or regulated as an
endocrine disrupting chemical in a regulatory framework such as REACH, explained
Dr Roger, then snowball consequences are
needed in the other regulations, especially
in areas such as cosmetics, toys and food
contact materials.
In order to effectively address the risk of
endocrine disruptors it is necessary to
identify suspected chemicals across the
board. This requires the adoption of lists,
for example, based on existing sector-specific lists, human biomonitoring and ecosystem monitoring.

Synergies between trusted actors can
be created to help achieve this, she said.
There are lists of endocrine disruptors
available at national level, from TEDX (The
Endocrine Disruptor Exchange) (endocrinedisruption.org) and on Chemsec’s SIN List
(sinlist.chemsec.org), which are already
used and referred to by regulators, for example, for toys and cosmetics. We need to
attach regulatory consequences to those
lists, she said.
Dr Roger recommended that the regulatory framework is adapted to the specificities
of endocrine disruptors, which are known
to have effects at very low concentrations,
where the timing of human exposure is
critical, and given that cocktail and combination effects are important.
Therefore, said Dr Roger, we need to work
on the assumption that the best way to
protect population and environment is no
exposure, with exceptions only for essential uses. In particular, we need to have
increased protection for vulnerable populations, such as pregnant women and children across the board.

We also know that endocrine disruptors are
also often part of big chemical families, so
they can be systematically grouped, she
said. Very often, we will face a lack of data,
so we need to make good use of the precautionary principle.
There is a lot of good news here, concluded
Dr Roger optimistically. We have enough
knowledge to know how to add up our regulatory framework, so let’s do it.

The toy industry’s view
Eric Edmonds from Toy Industries of Europe, said the organisation had two main
interlinked objectives: the safety of children
as a priority, and the importance of play.

lates were banned in toys some time ago,
but it is only recently that phthalates were
restricted under Annex XVII of REACH for
all consumer goods.

The organisation acknowledges that there
is already a comprehensive risk-based
framework for toys in the EU, which includes REACH, the Classification, Labelling
and Packaging (CLP) Regulation, and the
Toy Safety Directive.

However, he believes it is better not just
to focus on toys as sector-specific initiatives can be suboptimal. Instead, the focus
should be on a higher-level action, to support the work of scientific committees to
iron out uncertainties across sectors.

Children are particularly vulnerable to endocrine disruptor exposure, because of the
role of hormones in developmental processes. He acknowledged that current EU
legislation helps the toy industry address
this challenge. However, we need to place
this into context, explained Mr Edmonds.
Most children will have been exposed to
endocrine disruptors even before they are
old enough to play with toys, as exposure
occurs from many sources.

There is a concern, he said, that data from
different sources, giving slightly different
takes on the same substances, is diverting
from the prime objective of targeting the
really bad actor chemicals. These can occur
in products with high production volume and
for those, he said, we should work together
as stakeholders to reduce human exposure.

When considering endocrine disruptors
and CMRs, the toy sector has led the field
in many ways, said Mr Edmonds. Phtha26

The toy industry regards the EU as having a good, robust risk-based legislation to support the safety of children,
he concluded, and he is encouraged
that there is a lot of consensus for the
high-level approach.

Discussion: endocrine disruptors in context
and the precautionary principle
The discussion started by the moderator,
Anya Sitaram, with some thoughts on
whether endocrine disruptors should be
regulated on the same level as, say, carcinogens. It was noted that carcinogens
are addressed under REACH, while now
some endocrine disruptors, of more recent
health concern, have also been identified
and regulated under REACH.
Dr Roger noted that when we talk about
endocrine disruptors, we know some of
them are not captured by the test required
to classify substances as CMRs, so substances will be missed.
Regarding REACH, Prof Demeneix agreed
with those who suggested that there needs
to be better testing for identification of
endocrine disruptors in support of REACH.
She stressed that the problem is particularly acute for substances that disrupt the
activity of thyroid hormones, which can
impact brain development in foetuses and
children. An impact on children’s intelligence will contribute to problems throughout life, and could even become significant
at the population level, she said.

Ms Lemoine from Cefic said that as a
framework REACH might not be perfect,
but it is still the most advanced and most
comprehensive chemical legislation in the
world with the world’s largest chemicals
database. It is a real asset, and we continue to generate data. We agree on the need
to identify and assess endocrine disruptors
on a horizontal level, she said, and REACH
is a good framework for that.
A further point raised by Ms Lemoine was
that plant protection products go directly
on fields, cosmetics directly on the skin,
and medicines directly into the body, but
industrial chemicals, in comparison, may
be restricted to an industrial setting where
they can be effectively managed.
There was some disagreement over the
use of the precautionary principle. Mr
Chave was unsure whether if something
is banned in consumer products, precautionary measures alone should move
the ban across all sectors. Given that
we are exposed to numerous endocrine
disruptors beyond synthetic chemicals,
for example, in soya beans, cabbage or

Brussels sprouts, and through the contraceptive pill, this is a societal choice. In this
context, he asked, how far do you want to
take the precautionary principle in sectors
such as cosmetics?
Prof Demeneix added that the precautionary principle is not the opposite of
the innovation principle, as is sometimes
implied by the chemicals industry. Precaution will not stifle the economy, she said,
it can often drive the economy because it
leads to innovation.
From the floor, Emma Grange from
Cruelty Free Europe made the point that
we must not, by default, regard animal
testing as superior to non-animal testing approaches. We must remember
that species difference is not trivial,
she said, and human-relevant endocrine
disruptor activity can be missed by just
relying on animal-based test methods.
Advanced non-animal testing methods
in combination could be at least as reliable for cosmetics.
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Discussion: hazard-based vs
risk-based assessment
Prof Rogiers said that what she was
missing in the whole debate is the difference between hazard and risk. She said
that sufficient consideration of the holistic endocrine system, especially feedback
loops is lacking; for example, what hormones do the target organs release in response to the hormones in question.
She called for more clarity when discussing the hazards and risks of endocrine disruptors, again placing them in the context
of the large amounts of oestrogen used
in contraceptive pills. There are vulnerable groups, such as pregnant women and
children, but for adults generally, it takes
a long time to change the endocrine system and we should look to the science and
what toxicologists say.
People often talk as if hazard and risk are
the same. I have an example that I often

give, explained Prof Rogiers, that is of a
lion, which is a dangerous animal and
therefore a hazard, but if you are outside
its cage it cannot harm you so there is
little risk. It is a question of exposure, and
exposure is critical when considering endocrine disruptors. Risk assessment needs
to be done on real scientific grounds. Hazard is just the properties of a substance,
but harm is determined by risk and not by
hazard alone.
Prof Demeneix, representing two endocrine societies, questioned this strong
emphasis on risk assessment, as for endocrine disruptors safe thresholds cannot be
determined. This is especially the case, she
said, for young children and babies in prenatal environment, because the feedback
loops are not mature. We need to take into
consideration the unborn child and this is of
particular concern for endocrine disruptors.

An international perspective
from the Commission
Alexandros Kiriazis from DG Environment concluded the session, by speaking
on the Globally Harmonised System for
Classification and Labelling of chemicals.
We are now entering a phase when we
have to decide what regulatory action we
want, he said. That discussion will include
consideration of a globally harmonised
system for endocrine disruptors.
Within the EU, we are 28 Member States,
but under a Globally Harmonised System
we can currently reach 72 countries that
are actively implementing the system, plus
other countries not yet registered but following the example.
Furthermore, international organisations
such as FAO and WHO, look to the Globally
Harmonised System.
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Harmonising standards, not only within the
EU but also globally, is of particular interest, said Mr Kiriazis. Endocrine disruptors
don’t stop at borders, for example, when
transported in rivers. We also import many
articles into the EU that may contain endocrine disrupting chemicals. A Globalised
Harmonised System would better tackle
this. It would also facilitate trade, both
exports and imports, and be an advantage
for European businesses by creating a level playing field. Also, more expertise can be
taken into account at the global level.

The choice between making a generic
hazard-based or specific risk-based approach is a societal choice, said Dr Roger. It is a choice for politicians and other
people who represent citizens; it cannot
be a choice made by risk assessors. In
addition, we also need to consider, for
non-threshold substances, what are their
essential uses?
Asking what level of protection do we
want for society and what essential applications we should exempt, such as blood
bags and other medical applications, was
noted as a sound way to help navigate
through this very complicated issue.
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European Research
Programmes on
endocrine disruptors
Presentations were made by: Sofie Nørager,
Scientific Officer, DG Research & Innovation, European
Commission; Joëlle Rüegg, for Eurion project cluster,
Associate Professor, Karolinska Institute, Sweden;
Greet Schoeters, for HBM4EU project, Programme
Manager of Environmental Health, VITO, Belgium.
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The chemical component of EU-funded
environmental and health research

Sofie Nørager explained how EU-funded
research is driven by public concerns. As
shown by Eurobarometer surveys, Europeans continue to express high levels of concern about the environment, and see this
as an issue that affects them personally.

posure to chemicals; the development of
in vitro and in silico toxicological methods
as alternatives to animal testing; exposure modelling and monitoring; nanomaterials and mixtures effects; and several
large-scale initiatives.

Research is also aligned with global policy processes, including those of the WHO,
and the UN’s 17 Sustainable Development Goals (SDGs). Within the EU, policy processes that direct research goals
include the 7th Environment Action Programme (2013-2020), the large number
of projects funded through the EU research framework, and a wide range of
directives and legislation.

These recent initiatives include the European Technology Platforms (Sustainable
Chemistry, Materials and Manufacturing), EU-TOXRISK, the European Human
Biomonitoring Initiative (HBM4EU), and
the EURION cluster of projects on methods to improve identification of endocrine disruptors.

Dr Nørager mentioned the new Commission’s ambition for a European Green Deal,
especially the statement regarding the willingness to protect citizens’ health from environmental degradation and pollution.
EU-funded research has shifted in emphasis in recent years, she explained,
from very targeted and focused research
to larger-scale multifactor initiatives, as
seen in recent Horizon 2020 projects. This
has represented a move toward science
for policy.
In the field of chemicals, research has focussed on determining the impacts of ex30

The €52 million is maybe a ‘drop in the
ocean’, to quote a previous speaker, but Dr
Nørager noted that research funding on
endocrine disruptors is steadily increasing
and she is optimistic for the future.
We are currently developing Horizon Europe, the next EU Research & Innovation Programme (2021-2027), she said,
which will replace Horizon 2020. This new
framework programme will also target
UN SDGs, and take a much more inclusive
approach than previous research framework programmes.
Key novelties in Horizon Europe include
the involvement of an enhanced European Innovation Council, Research & In-

novation Missions, extended association
possibilities, an open science policy, and a
new approach to partnership.
Horizon Europe will have a similar structure to Horizon 2020, being built on three
pillars. Research on endocrine disruptors
will be conducted under Pillar 2: Global
Challenges and European industrial competitiveness cluster “Health”.
The ambition of the Research & Innovation Missions in Horizon Europe is to conduct research which is understandable to
citizens and which can deliver short-term
results. The five mission areas are: Adaptation to climate change, including societal
transformation; Cancer; Soil health and
food; Climate-neutral and smart cities; and
Healthy oceans, seas, coastal and inland
waters. All these connect to chemicals.
We already have a portfolio of 44 candidates for European Partnerships for
discussion, said Dr Nørager. One of these
is the proposed European Partnership on
chemical risk assessment. This will make
more efficient use of available resources,
and make information more accessible. It
will address gaps in knowledge on hazards, occurrence and exposure to chemicals and mixtures, for example, and help
develop new screening methods.

EURION
the effect of endocrine disruptors and
develop new methods.

Joëlle Rüegg introduced EURION, a
cluster of eight Horizon 2020-funded
projects aiming to improve the
identification of endocrine disruptors.

Of the eight projects, three are
developing new testing methods
related to metabolism disrupting
compounds: GOLIATH, OBERON, and
edcmet. Three projects are addressing
chemicals that disrupt thyroid gland
function: SCREENED, ATHENA and ERGO.
One project addresses developmental
neurotoxicity: ENDpoiNTs. The other
project is focused on the female
reproductive toxicity of endocrine
disrupting chemicals: FREIA.

The overall aim of these projects is
to take today’s scientific knowledge
much closer to the validation process,
implement test guidelines and generate
new scientific knowledge to understand

The aim of the cluster is to make
synergies between the related projects,
to avoid duplication and to use
funding in the most efficient way. The
coordination role passes between pairs

of projects, over a 60-month period.
EURION has common thematic working
groups, organises workshops and
trainings in collaboration with the JRC, as
well as common dissemination activities
such as the EURION website and logo.
In addition, the EURION cluster has an
International Advisory panel to bridge
to other European and International
initiatives, and to help identify the needs
and opportunities for international
stakeholders.
The 12 working groups focus on practical
areas such as identifying chemicals to
test, animal studies, in vitro and in silico
methods, data management, adverse
outcome pathways, pre-validation and
regulatory affairs.

The European Human
Biomonitoring Initiative

Greet Schoeters introduced HBM4EU:
The European Human Biomonitoring
Initiative. This five-year (2017-2021)
Horizon 2020 co-funded project collects
data and samples on internal exposure
to chemicals from 30 participating
countries. Key aims are to harmonise
human biomonitoring in Europe, and to
establish a data sharing system.
HBM4EU targets the science-policy
interface. The aim is to answer
policy-relevant questions, and provide
policymakers with easy access to
human biomonitoring data and
results. To facilitate this, the project
is structured to enhance interaction
between all interested parties.
At EU level, the policy board includes

representatives from five DirectoratesGeneral (ENV, GROW, RTD, EMPL and
SANTE), and the Joint Research Centre
(JRC), European Environment Agency
(EEA), European Chemicals Agency
(ECHA) and European Food Safety
Authority (EFSA). Each partner country
also has a mirroring structure of
national hubs, comprising ministries,
policymakers, stakeholders, NGOs,
industry and research institutes.
The project received input from
policymakers on priority compounds
to look at. Data analysis revealed,
for example, the actual exposure
of European population to these
chemicals, spatial and time trends
in exposure, the impacts of policy
measures and how to use the
human biomonitoring data for risk
assessment.
One of the aims is to obtain comparable
human biomonitoring data in Europe by
aligning existing studies, by providing
standard operating procedures to
harmonise the studies in order to have
comparable analytical results. The

project is also aiming to be a datasharing system, collecting personal
data. The Information Platform for
Chemical Monitoring (IPCHEM) is used
to make HBM4EU data available.
In addition to collating existing data,
the project has collected samples
from 3 000 children, 3 000 teenagers
and 3 000 adults in different European
regions (10-11 sampling points for
each age group), from different socioeconomic status groups and urban
and rural populations. A network
of European laboratories with
harmonised methods is analysing
endocrine disruptors in these samples,
including bisphenols, phthalates, PAHs,
DINCH, PFAS, and brominated fire
retardants.
The analysis of the collected data
will be completed next year, when
there will be a communication on the
results. Occupational studies are also
ongoing, as well as studies on mixture
of pesticides in different countries.
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Advances in test methods
OECD Guidance Document 150 on
Standardised Test Guidance for
Evaluating Chemicals for Endocrine
Disruption4 provides the framework
for the screening and testing of
endocrine disrupting chemicals.
Dr Browne explained the changes
made in the 2018 update of the
Guidance Document.
Patience Browne
Policy Analyst, Organisation for Economic
Co-operation and Development (OECD).

There is substantially more content, she
said, and more focus on cross-cutting issues. New sections concern innovative approaches, such as Integrated Approaches
to Testing and Assessment (IATA), Adverse
Outcome Pathways (AOPs), cross-species
extrapolation, and chemicals with multiple
modes of action.
Given the current document is about 650
pages, the OECD made the new edition
more user-friendly. A pdf version includes
a very detailed table of contents with hyperlinks to tables, tests, criteria, and external websites. For those wanting to print
parts of the document, PDFs of individual
chapters are available in the OECD iLibrary.
The document was updated to contain additional test guidelines and the updated
conceptual framework, based on OECD’s
five test levels (see page 22). The updated
guidelines include new tests for androgen,
oestrogen, and steroidogenesis. For example, most recently, the Xenopus Embryonic
Thyroid Assay (XETA) (TG 248), validated
in 2019, a level-3 assay for investigating
thyroid-disrupting chemicals.
Regarding the thyroid signalling pathway,
today, she said, the JRC has taken on a
huge project to validate 17 different in
vitro assays. To look at which are best
performing. It is expectation that some of
these will be included in OECD test guidelines in the future.

4
32

A relatively unknown pathway, described by
Dr Browne, is the retinoid signalling pathway. This highly complicated pathway is
critical for regulating developmental processes, including neural tube development,
axial patterning and germ cell differentiation and development. OECD is currently
developing a draft Detailed Review Paper
on retinoid signalling effects on male and
female reproduction. Sweden is developing
a chapter on background biology and the
chapters on the effect of retinoid signalling
on male and female reproduction, while DG
Environment gave some funding to draft
the chapters on central nervous system and
skeletal/craniofacial development. This is a
scoping exercise, to identify available in vitro assays and in vivo endpoints that could
be added to existing guidelines.

Innovative test methods
There are an increasing number of in vitro and in silico methods that can be integrated to develop new approaches for
evaluating chemical safety. These reflect
an increasing understanding of the underlying biology, said Dr Browne. For example,
these could integrate results from multiple
methods, using different technologies, focusing on different points in a pathway. By
using methods in combination (Integrated
Approaches to Testing and Assessment), it
is possible to overcome the limitations of
individual methods.

Dr Browne gave the example of a skin
sensitisation model system, for which
OECD have a complete Adverse Outcome
Pathway. As all the key events in the skin
sensitisation pathway are known, multiple
validated alternative test methods can be
used in combination for the different pathway events. This is being put together into
an alternative method toolbox to replace
the animal test for skin sensitisation.
The key concept of Defined Approaches is
that this removes expert judgement from
the process. Different laboratories can use
the combined methods in the toolbox and
arrive at the same conclusion.
The OECD is currently working on a Defined
Approaches guideline, for combining methods that are technologically and functionally diverse to predict adverse effects. This
represents a whole new OECD instrument.
In conclusion, Dr Browne summarised the
evolution of OECD Guidelines, from single
test methods through to Integrated Approaches to Testing and Assessment, and
outlined current challenges, including the
need to harmonise terms describing biological outcomes.

http://www.oecd.org/publications/guidance-document-on-standardised-test-guidelines-for-evaluating-chemicals-for-endocrine-disruption-2nd-edition-9789264304741-en.htm

Conclusions
and next
steps
Kestutis Sadauskas
Director, Circular Economy and Green Growth,
DG Environment, European Commission

Good afternoon everybody. In the Commission we have an unwritten rule about never organising a conference for a Friday afternoon. However, this rule does not always work, because I see here
an incredible interest in discussing and exchanging knowledge on
this mysterious phenomenon of endocrine disruption.

For example, we heard the idea of ‘one substance, one hazard
assessment’ to avoid duplication of work, but also to manage uncertainties regarding endocrine disruptors. I note also there was a
strong support of stakeholders for the WHO definition.

We have nearly come to the close of the first Annual Forum on
Endocrine Disruptors and I will try to make a concise but complete
summary of today’s discussions. It will be challenging, because
the discussions have been a lot richer than I expected.

The panelists raised many other specific challenges in the
chemical legislation framework. These contributions will feed
into the Fitness Check performed by the JRC, and they serve
as a preparation for the public consultation that JRC will be
launching very soon.

As you know, the objective of this forum was to exchange knowledge, identify challenges and build synergies. And I believe today
we made some good progress here.

This discussion opened up to a way forward, namely the possible
inclusion of endocrine disruptors in the UN system for classification of chemicals.

Exchanging knowledge

In the coming months, the Commission will be working towards
proposing such classification at the international level. We will
do this, of course, in close collaboration with the Member States
and stakeholders.

Today we offered a platform to scientists to discuss and present
their work.
The European Research Programmes on endocrine disruptors are
substantial. Through Horizon 2020, the European Commission invested 52 million euros to fund projects for the development of
new testing methods. We have seen examples of this work: the
EURION cluster for the identification of endocrine disruptors and
the HBM4EU project on human biomonitoring.
This exchange of knowledge is also happening at the international
level, for example, through the OECD. There is a great need for
sharing research conclusions - this is important for agreeing on
common tests and identification methods at the global level.

Identifying challenges
The discussion between the different stakeholders on their experience with current legislation on endocrine disruptors was very
dynamic and useful.

Building synergies
We need good collaboration between all stakeholders, but in particular between the Member States and the Commission, among
Member States, and between European agencies.
The discussion this morning showed us that each Member State
can have its own priorities with regard to endocrine disruptors.
However, public authorities need to cooperate better, share their
work, and make efforts to build efficient synergies.
I know that Member States are currently doing this together, for
example, for the bisphenols where all the Member States and
ECHA are sharing their work and advancing a coherent approach
to this group of chemicals.
Likewise, the European agencies need to cooperate to benefit from
each other’s work. Duplication of work, let alone contradiction of
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work between Committees should be avoided when assessing the
hazard properties of chemicals.
A good example is the Guidance for the identification of endocrine
disruptors under the biocides and plant protection products regulations, which is the result of a close collaboration between ECHA
and EFSA.

Ongoing Commission initiatives
Today we managed to look at many issues related to endocrine
disruptors. But a one-day meeting is not enough. Therefore, I take
this opportunity to mention a few other things that the Commission is currently working on.
We are updating the EASIS database – the Endocrine Active Substances Information System. This database allows the searching
and collecting of results from different scientific studies on chemicals with endocrine activity. The JRC put in a lot of effort this year
to upgrade this database, and it is expected to be online in the
coming months.
As some of you mentioned today, there are currently no specific data requirements on endocrine disrupting properties for the
registration of chemicals under REACH. The Commission will be
working with experts from Member States and stakeholders to
improve the data requirements in the REACH Regulation, by asking
companies for mandatory tests on endocrine properties when they
register a substance.
There is much more to discuss on endocrine disruptors, and this is
only the first Forum. The Commission have committed to making
this an annual event. This has to be the best forum on endocrine
disruptor substances in the world. We are already taking suggestions for next year’s agenda! And we will be sending out a survey
for suggestions.
I will finish by thanking all today’s speakers, the interpreters, the
moderator, my colleagues who organised this event, and everybody who participated.
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