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1) Introduction  to CHEM Trust
• A charity working at UK, EU 

& Global levels to protect 
humans & wildlife from 
harmful chemicals

• Working with scientists, 
technical processes and 
decision makers, in 
partnership with other civil 
society groups

• Focus on identification of, 
and action on, endocrine 
disrupting chemicals

• See our blog & twitter for 
more: www.chemtrust.org



2. Endocrine disruption
• Hormones are key to development of humans & wildlife
• Disruption of their action can lead to delayed effects which can 

be serious and irreversible, e.g. on:
– Development of the brain
– Development of the reproductive system
– Functioning of the reproductive system
– Functioning of the metabolic system

• Many chemicals are endocrine disrupting chemicals (EDCs)
– Bisphenol A & other Bisphenols, Brominated Flame Retardants…

• EDCs can have additive effects
– We are always exposed to mixtures of chemicals, and if their 

effects add up it will increase the actual impact



What is an EDC?
• An Endocrine Disrupting Chemical (EDC) is 

one that can interfere with the endocrine or 
hormone system

• In practice, this requires evidence of:
– An endocrine mode of action
– An adverse effect
– A plausible link

• An EDC must interfere with the endocrine system; 
this is not about normal responses (e.g. sugar/insulin)



The scale of the problem?
• Many chemicals have been identified as EDCs

– E.g. bisphenol A in 1938 research [1]
• Conclusion of UNEP/WHO “State of the Science of Endocrine 

Disrupting Chemicals” report in 2012: [2]
– “Close to 800 chemicals are known or suspected to be capable of interfering 

with hormone receptors, hormone synthesis or hormone conversion. 
However, only a small fraction of these chemicals have been investigated in 
tests capable of identifying overt endocrine effects in intact organisms.”

– “Disease risk due to EDCs may be significantly underestimated.” 
• This report was criticised by industry-funded scientists, but the authors 

published a rebuttal [3]
– “that their critique is not intended to be convincing to the scientific 

community, but to confuse the scientific data. ..promotes misinterpretation 
of the report by non-specialists, bureaucrats, politicians…”



Impacts of EDCs
• Trasande et al have estimated some of the costs of 

EDCs to the EU [4]:
– “EDC exposures in the EU are likely to contribute 

substantially to disease and dysfunction across the life 
course with costs in the hundreds of billions per year.”

– “These estimates represent only those EDCs with the 
highest probability of causation; a broader analysis would 
have produced greater estimates of burden of disease and 
costs.”



3. Current science on EDCs
• Three examples:

a) Neurodevelopmental impacts
b) Declining sperm counts
c) Mixture effects

• This is just the tip of the iceberg of new 
science on EDC chemicals and their 
impacts



a) Developmental neurotoxic 
(DNT) chemicals

• Known for decades that some 
chemicals affect brain development

– E.g. Lead, Mercury
• CHEM Trust did a report on DNT 

chemicals in 2007: “Chemicals 
Compromising Our Children“

• Too little action since, despite 
serious concern re impacts of 
chemicals on kids brain 
development

• CHEM Trust decided it was time to 
look again at this issue:



No Brainer report
• Four elements:

– Review of science
– Interviews with two 

eminent scientists, who 
also peer reviewed the 
main review text

– Policy recommendations
– Advice to the public

• Full report:
• http://www.chemtrust.org/brain



What’s the problem?
• Our brain is very complex

– Over 85 billion neurons
– Development continues until we are in our 20s
– Early disruption can lead to irreversible, permanent impacts

• Many aspects of brain development can be disrupted 
by chemicals, e.g. 
– The thyroid hormone system
– Neuronal signalling and receptors

• Disruption of brain development can cause 
behavioural and intellectual impacts
– E.g. conditions such as ADHD or reductions in IQ



Developmental neurotoxic chemicals
• Four groups:
• Well-established DNT

– E.g. Lead, PCBs

• Suspected DNT
– E.g. BPA, Phthalates, PDBEs

• Initial evidence of DNT
– PFCs, other Brominated Flame 

Retardants, other bisphenols etc

• A large number of chemicals 
where we just don’t know

– “Currently Estimated Toxicity” = zero
• But this will change as we 

investigate further….



Recommendations include:
• Faster action to restrict the use of chemicals with 

DNT effects
– Including action on groups

• Ensuring that safety testing includes DNT effects
– Including developing - and acting on – better in vitro tests

• Ensuring all uses of chemicals are properly regulated
– E.g. effective regulation is needed for chemicals in many 

food contact materials, including paper, card, inks and 
coatings

• Companies should be avoiding chemicals with 
suspected DNT properties



b) Sperm counts & male health
• There has been controversy about potential declines 

in sperm counts for decades
• New systematic review:

– Sperm count “declined 52.4% between 1973 and 2011 
among unselected men from Western countries, with no 
evidence of a ‘leveling off’ in recent years”

– “decline is consistent with reported trends in other male 
reproductive health indicators, such as testicular germ cell 
tumors, cryptorchidism, onset of male puberty and total 
testosterone levels” [5]



c) Mixture effects are real
• Chemicals regulation generally ignores the effects of mixtures, 

even though this is the real world.
• A new study using human foetal testis tissue confirms that 

exposure to multiple EDC chemicals leads to additive effects [6]
• These additive effects led to major changes in effect levels for 

individual components:

“overlooking co-exposures to only seven 
chemicals led to an underestimation of the 
potency of BPA by a factor of 10”



4. EU action on EDCs
• The EU has been discussing EDCs for 

around 20 years
• REACH includes specific mention of EDCs

– in the authorisation process
• Both Plant Protection Products and Biocides 

legislation has specific mention of criteria for 
EDCs
– Creating a debate on these EDC criteria



A slow policy response…
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REACH Authorisation
• Substance must be identified as having properties of ‘very high 

concern’ (SVHC) by regulator (ECHA/MS/Commission):
– Carcinogen, Mutagen, Reprotoxin (CMR)
– Persistent, Bioaccumulative & Toxic (PBT)
– Very Persistent, Very Bioaccumulative (vPvB)
– ‘similar concern’ e.g. Endocrine disrupter
– Then goes on ‘candidate list’ – a hazard based process

• If substance prioritised for action:
– Deadline set to apply for authorisation for continued use
– Can get authorisation if use ‘adequately controlled’ or if no safer alternative 

‘available’



EDCs in Authorisation
• More and more chemicals are being identified in 

REACH as SVHCs due to EDC properties, e.g.:
– 4-tert-Octylphenol & its ethoxylates (env) [7]
– 4-nonylphenol & its ethoxylates (env) [8]
– Phthalates BBP, DBP, DEHP and DiBP agreed by Member 

States to be EDCs for humans [9]
– Bisphenol A proposed as EDC for human health and agreed 

by Member State Committee [10]
• More EDC chemicals are being proposed all the time



The EDC criteria debate
• EU Biocides and Plant Protection Products regulations require 

criteria to identify EDCs
– A13th December 2013 deadline was not met by the Commission
– This delay has been blamed on lobbying from parts of industry [11]

• At start of Juncker Commission, responsibility for setting EDC 
criteria was transferred from DG Env to DG Santé

• DG Santé started proposing criteria in July 2016, but had to 
repeatedly re-draft them due to lack of support from EU Member 
States
– Member states finally agreed on the criteria in July 2017, but the 

European Parliament still has a vote on them
– See our blogs for an idea of what has been going on:

• http://www.chemtrust.org.uk/tag/edc-criteria/



Concerns with EDC criteria
• CHEM Trust’s main concerns are [12]:

– The text requires too high a burden of evidence before a 
chemical can be identified as an EDC. Without this 
identification, there will not be regulatory measures, 
and exposure will continue.

– The text includes a significant loophole – an exemption 
from identification for certain pesticides that are 
designed to be endocrine disrupting. This undermines the 
objective of the legislation of not allowing the use of 
endocrine disrupting pesticides, unless a very specific 
derogation is granted

• But this exemption may not be legal:



EDC Criteria vote in Parliament
• Two legal opinions argue that the exemption 

in the criteria for chemicals designed to be 
EDCs is unlawful [13]
– “the Commission has clearly exceeded the 

mandate granted by the European Parliament and 
Council by coming back on the co-legislators’ 
decision to strictly ban endocrine disruptors from 
pesticides”

• The European Parliament will soon give its 
views on this situation…..



5) Chemicals in Food Contact Materials 
(FCM)

• Clearly an important potential source of chemical exposure….
• 2004 regulation “on materials and articles intended to come into 

contact with food” [14]
– Created a general safety requirement:

• “Materials and articles, … shall be manufactured in compliance with good 
manufacturing practice so that, under normal or foreseeable conditions of use, 
they do not transfer their constituents to food in quantities which could:
(a) endanger human health;…”

• Provision for more detailed daughter legislation, including 
positive list of chemicals etc
– In place for “plastic materials and articles intended to come into 

contact with food” (2011) [15]
• No EU harmonised regulations for paper, ink, 

coatings, adhesive & board (PICAB) FCM



A system full of holes
• There is no EU level list of safety assessed 

chemicals for PICAB materials [nor in almost all 
Member States]

• Processes to recycle plastic in new FCMs (e.g. 
bottles) must be approved by EFSA
– There is no EU approval system for checking processes that 

recycle paper and card into a new FCM (e.g. pizza boxes) 
[nor in almost all Member States]

• Human health risks of chemicals in PICAB materials 
are largely unregulated
– Not part of REACH Chemical Safety Reports & Authorisation



Pizza boxes full of surprises
• Pizza boxes often made from recycled 

paper/card
• Problems from recycling:

– Chemicals from ink, glue, paper, coatings in the 
recyclate can contaminate recycled materials

– E.g. Pizza Boxes in Denmark found to contain 
Bisphenol A (from thermal paper?), Phthalates, 
Mineral Oils, Nonylphenol, Perfluorocarbons 
(PFCs) [16]

• May also be deliberate use of PFCs:
– A wide range of PFCs have been deliberately 

added to paper & card packaging
– They break down into persistent pollutants, many 

known to be toxic [17]



Some other FCM problems
• Lack of overlap between REACH &FCM legislation

– A chemical can be identified as a substance of very high concern 
(SVHC) in REACH, but creates no automatic action in FCM uses

– There is no pressure to substitute SVHCs in FCM regs, unlike 
REACH

– No effective link between data gathered in REACH & FCM laws
• Major scientific and technical challenges

– NIAS: what is really coming out into the food?
– Exposure to mixtures: the real world

• Enforcement
– Is anyone checking the rules are being followed anyway?
– Are cuts in public budgets making the situation even worse?
– Lack of enforcement = rewarding those who don’t make an effort



Not a pretty picture
• The public would be very surprised about the lack of 

effective FCM regulations
– They expect the EU & governments to provide protection.
– The fact that this area is not under control is a potential scandal in 

the future, even if it’s not visible at the moment
• Lack of regulation and investigation means we are only 

seeing the tip of the iceberg
• European Parliament passed a detailed report calling for 

improvements in October 2016 [18]
• A detailed & very critical report from the Commission’s 

Joint Research Centre was published in January 2017 [19]
• Lots of resistance to action by Commission in recent years, 

now some signs of changes….



The CHEM Trust view
CHEM Trust briefing:
“Chemicals in food contact 
materials: A gap in the internal 
market, a failure in public 
protection”
Recommendations include:
• Harmonised regulations for 

chemicals in paper, card, inks, 
adhesives, coatings

• Action to substitute SVHCs and 
EDCs with safer alternatives

• Assessment of NIAS
http://www.chemtrust.org/foodcontact/



6) Slow action: BPA
• BPA found to be an EDC in 1938 [1]

– But widely used in polycarbonate plastics, food can linings and thermal 
paper (e.g. till receipts)

• Controversial due to economic importance, complexity
– Scientists finding toxicity at very low doses
– Gradual increase in controls, e.g. EU ban on BPA in baby bottles

• EU just agreed a ban on BPA in till receipts in 2016
– But doesn’t come into force until Jan 2020
– BUT a very similar chemical, BPS now being used as a replacement, and 

Commission has told ECHA to investigate – exposure continues
• EU now consulting on further controls on BPA in food contact coatings

– another ratchet down, but nothing on Sante/EFSA side on other Bisphenols 
[20]

• Slow action over many years, with much still to do.....



7) Helping innovation
• Innovation is important, but not all innovation is good

– There’s lots of innovation in cyber crime
• Need to set the direction of innovation:

– A clear policy direction towards a non-toxic environment
– Improving public and environmental protection,

• Need to encourage innovation
– Action against problem chemicals without delay and 

uncertainty
– Minimising the incentive to move from one problem to 

another
– Focussing on the future, not the past



Economics of safer chemicals
• A competition in the market:

– 1) Well established chemical group, produced 
cheaply with existing plant

• Producer making money, plenty of resources to lobby for 
continued use; low price

– 2) New chemical, new plant
• Risky investment, lack of resources; higher price

• Who wins?
– Number (1) – unless clear, predictable, pressure 

against substance (1) & maybe help to (2)



8) Advice to business
• Act in advance of regulation

– Consider groups, don’t believe suppliers who say 
‘this chemical is similar but has different 
health/environment impacts’

• Push for open regulatory processes
– REACH is quite open and benefits from this
– FCM policy and regulation is secretive and 

inaccessible – which maybe one reason why it is 
so poor.



9) Conclusions
• EDCs have been an important issue for over 20y

– There has been some action in this period, but not enough
• Companies need to act in advance of regulation
• Regulations need to be more comprehensive, to act 

on groups of chemicals, and to move faster
– EU laws on chemicals in food contact materials are a 

particular problem
– It’s in everyone’s interest to create a better, more open, 

system for regulating FCMs in Europe
• EDC criteria debate important, but not whole story

– Poor criteria will have little impact
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