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Abstract

Plastics are everywhere. They are in many goods that we use every day. However, they are also a source of pollution. In 2022, at the resumed fifth
session of the United Nations Environment Assembly, a historic resolution was adopted with the aim of convening an Intergovernmental
Negotiating Committee to develop an international legally binding instrument on plastic pollution, including in the marine environment, with the
intention to focus on the entire life cycle of plastics. Plastics, in essence, are composed of chemicals. According to a recent report from the
secretariat of the Basel, Rotterdam, and Stockholm conventions, around 13 000 chemicals are associated with plastics and plastic pollution.
Many of these chemicals are endocrine-disrupting chemicals and, according to reports by members of the Endocrine Society and others,
exposure to some of these chemicals causes enormous costs due to the development of preventable diseases. The global plastics treaty brings
the opportunity for harmonized, international regulation of chemicals with endocrine disrupting properties present in plastic products.
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The Problem of Plastic Pollution

Plastics are everywhere. They are a hallmark of modern soci-
ety, and they are part of many goods that we use every day;
they are in food containers, cars, cables, cell phones, and med-
ical devices, among other products. They are also a major
source of pollution [1]. Plastic litter ends up leaking into the
environment due to poor waste management. However, plas-
tic pollution is more than plastic waste. Plastics pollute
throughout their entire life cycle.

Toward a Legally Binding Instrument to End
Plastic Pollution

Recognizing the need to address plastic pollution, in 2022, at
the resumed fifth session of the United Nations Environment
Assembly (UNEA 5.2), a historic resolution was adopted
(UNEA 5/14) [2]. In this resolution, UNEA “requested the
Executive Director to convene an intergovernmental negotiat-
ing committee (INC), to begin its work during the second half
of 2022, with the ambition of completing its work by the end
of 2024”. The mandate charged the Committee with develop-
ing an international legally binding instrument on plastic pol-
lution, including in the marine environment. The mandate

also charged the INC with focusing on the entire life cycle of
plastics, from production to consumption to end of life.
However, there is temptation to focus only on the visible as-
pect of plastics pollution (ie, plastic waste or plastic litter).

Chemicals in Plastics

According to a recent report from the Secretariat to the Basel,
Rotterdam, and Stockholm conventions (BRS) [3], around
13000 chemicals are associated with plastics and plastic
pollution. These numbers are an estimate, but we can agree
that they are more than was previously thought. From these
chemicals, 24 % are of potential concern for human and envir-
onmental health, and not regulated worldwide, whereas
Multilateral Environmental Agreements like the Stockholm
Convention, the Minamata Convention or the Montreal
Protocol, regulate only 1% of these chemicals globally.

Chemicals of Concern: Endocrine-Disrupting
Chemicals
Many chemicals found in plastics affect the endocrine systems

in both wildlife and humans, and are endocrine-disrupting
chemicals (EDCs) [4]. An EDC is an exogenous chemical, or
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a mixture of chemicals, that can interfere with any aspect of
hormone action [5]. Increasingly and especially in recent
years, the interest of the public health community on EDCs ef-
fects has been on the rise, as scientific advances have made it
clear that early exposure to these chemicals are influencing
physiology, altering development, and increasing disease
risk, even at low levels of exposure that are relevant to hor-
mone biology. EDCs found in plastics include bisphenols,
phthalates, and UV stabilizers, among other chemicals.
Exposure to these chemicals is linked to the development of
diseases, and, more importantly, exposure during vulnerable
periods of development, like the prenatal, neonatal, or puber-
tal periods, cause damage that is irreversible, consistent with
the concept of “developmental origins of health and disease”.
Research shows that disease burden causes enormous costs
due to the development of preventable diseases in response
to exposure to EDCs [6-9].

Regulation of Chemicals in Plastics: The
Example of Bisphenol A

Nowadays, agencies around the world regulate chemicals in
myriad different ways, sometimes with different approaches
to different sectors of the economy, even if the same chemical
is found in multiple sectors (eg, clothing and food contact ma-
terials). Generally, different countries or regions will deter-
mine their own safe level of exposure for different
chemicals, and then update the said safe level at different paces
and with different underlying legislation and regulatory prin-
ciples. Taking the example of bisphenol A (BPA), a prototyp-
ical EDC that has been studied and used for many years for
the manufacture of epoxy resins and polycarbonate plastics,
the current safe dose of exposures varies among countries.
The current lowest safe exposure dose is the tolerable daily in-
take set by the European Food Safety Authority, of 0.2 ng/kg
bodyweight per day [10], while other nations do not list safe,
permitted doses of exposure. In spite of these discrepancies,
and recognizing the safety concerns backed by emerging sci-
ence, many countries banned the commercialization and
manufacture of baby bottles containing BPA, recognizing
that infants can be exposed directly through polycarbonate
bottles. However, this approach does not take into account
other ways of exposure (eg, in utero exposure or exposure
via breastmilk). Studies in different countries found BPA in
the urine of pregnant women [11, 12] and in breastmilk
[13, 14], so these can account for dietary exposures in fetuses
and infants.

When we regulate chemicals individually, we tend to ban 1
and replace with another. We do substitutions, just changing
one chemical that we have evidence of its effect (eg, BPA) for
another that we still do not have as much evidence to confirm
their effects, as few studies at that time were performed by in-
dependent researchers (eg, bisphenol S or F). By doing these
substitutions, BPA-free goods could incorporate other types
of bisphenols with similar hazards, resulting in a “regrettable
substitution” [15].

The Need for the Global Treaty to Regulate
Chemicals in Plastics
Considering these issues, it is clear that there exists a pressing

need for a global treaty that will address hazardous chemicals
in plastics in a harmonized way. This approach will help
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address other important things like waste management and
circularity, but the treaty must incorporate public health as
a critical aim. Toxic chemicals do not belong in a circular
economy, as recycling alone will continue to circulate chemi-
cals that are unsafe for human and environmental health.

Acknowledgments

We thank Dr. Joseph Laakso, PhD, for his help in reviewing
and editing the manuscript.

Funding
M.O.F. is Associate Researcher at the Consejo Nacional de
Investigaciones  Cientificas y Técnicas (CONICET),

Argentina. IBYME is supported by CONICET, Fundacién
René Barén, Fundacién Williams and Fundaciéon Honorio
Bigand. L.T. is a Professor at the Department of Pediatrics,
NYU Grossman School of Medicine; Department of
Population Health, NYU Grossman School of Medicine and
NYU Wagner Graduate School of Public Service, New
York, NY, USA. No other specific funding was used to de-
velop this manuscript.

Disclosures

M.O.F. and L.T. are members of the Endocrine Society's dele-
gation at the Intergovernmental Negotiating Committee
(INC) to develop an international legally binding instrument
on plastic pollution, including in the marine environment.
M.O.F. is member of the Steering Committee of the
Scientists Coalition for an Effective Plastics Treaty. The con-
tents of the article represent the authors’ views.

M.O.F. is Associate Editor at the Journal of the Endocrine
Society.

Data Availability

Data sharing is not applicable to this article as no datasets
were generated or analyzed during the current study

References

1. Nielsen TD, Hasselbalch J, Holmberg K, Stripple J. Politics and the
plastic crisis: a review throughout the plastic life cycle. WIREs
Energy Environ. 2020;9(1):e360.

2. UNEA U. UNEA Resolution 5/14 entitled “End plastic pollution:
Towards an international legally binding instrument”. 2022.

3. BRS. Global governance of plastics and associated chemicals.
In: Raubenheimer K, Urho N eds. Secretariat of the Basel,
Rotterdam and Stockholm Conventions. Geneva: United Nations
Environment Programme; 2023.

4. Flaws ], Damdimopoulou P, Patisaul HB, Gore A, Raetzman R,
Vandenberg L. Plastics, EDCs ¢& Health: Authorative Guide. The
Endocrine Society; 2020.

5. Gore AC, Chappell VA, Fenton SE, et al. EDC-2: the endocrine so-
ciety's Second scientific statement on endocrine-disrupting chemi-
cals. Endocr Rev. 2015;36(6):E1-E150.

6. Attina TM, Hauser R, Sathyanarayana S, et al. Exposure to
endocrine-disrupting chemicals in the USA: a population-based dis-
ease burden and cost analysis. Lancet Diabetes Endocrinol.
2016;4(12):996-1003.

7. Obsekov V, Kahn LG, Trasande L. Leveraging systematic reviews
to explore disease burden and costs of per- and polyfluoroalkyl sub-
stance exposures in the United States. Expo Health. 2022;15(2):
373-394.

20z Aenuer ¢z uo 1senb Aq 061021/ L1 PBAG/L/8/8|01E/SBl/W00 dNo olWwapedk//:Sd)Y Woly papeojumoq



Journal of the Endocrine Society, 2024, Vol. 8, No. 1

10.

11.

Trasande L, Zoeller RT, Hass U, et al. Estimating burden and dis-
ease costs of exposure to endocrine-disrupting chemicals in the
European wunion. | Clin Endocrinol Metab. 2015;100(4):
1245-1255.

Trasande L, Zoeller RT, Hass U, et al. Burden of disease and costs
of exposure to endocrine disrupting chemicals in the European
union: an updated analysis. Andrology. 2016;4(4):565-572.

Efsa Panel on Food Contact Materials E, Processing A, Lambré C,
Barat Baviera JM, et al. Re-evaluation of the risks to public health
related to the presence of bisphenol A (BPA) in foodstuffs. EFSA J.
2023;21(4):e06857.

Forde MA-O, Cbté S, Laouan Sidi EA, Gaudreau E, Ayotte PA-O.
Evaluation of bisphenol A in pregnant women from 10 Caribbean
countries. Toxics 2022;10(10):556.

12.

13.

14.

15.

Ferloni A, Pereiro N, Cruz M, et al. Exposicion fetal a bisfenol A:
presencia de bisfenol A en orina de mujeres gestantes asistidas en
un hospital de la ciudad de Buenos Aires. Afio 2013. Revista de la
Facultad de Ciencias Médicas de Cérdoba. 2019;76(2):86-91.
Niu Y, Wang B, Yang R, ez al. Bisphenol analogues and their chlori-
nated derivatives in breast milk in China: occurrence and exposure
assessment. | Agric Food Chem. 2021;69(4):1391-1397.

de Siqueira CD, Adenrele AO, de Moraes ACR, Filippin-Monteiro
FB. Human body burden of bisphenol A: a case study of lactating
mothers in Florianopolis, Brazil. Environ Sci Pollut Res.
2023;30(1):1785-1794.

Eladak S, Grisin T, Moison D, et al. A new chapter in the bisphenol
A story: bisphenol S and bisphenol F are not safe alternatives to this
compound. Fertil Steril 2015;103(1):11-21.

20z Aenuer £z uo 1senb Aq 061021./L 7L PEAG/L/8/o1o1E/SlW00 dno"olwapese)/:sdRy Wo.j POPEOJUMOQ



	The Global Plastics Treaty: An Endocrinologist's Assessment
	The Problem of Plastic Pollution
	Toward a Legally Binding Instrument to End Plastic Pollution
	Chemicals in Plastics
	Chemicals of Concern: Endocrine-Disrupting Chemicals
	Regulation of Chemicals in Plastics: The Example of Bisphenol A
	The Need for the Global Treaty to Regulate Chemicals in Plastics
	Acknowledgments
	Funding
	Disclosures
	Data Availability
	References




