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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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Abbreviations: BPA, bisphenol A; BRS, Basel, Rotterdam, and Stockholm; EDC, endocrine-disrupting chemical; INC, intergovernmental negotiating committee; 
UNEA, United Nations Environment Assembly; UV, ultraviolet. 

Received: 22 September 2023. Editorial Decision: 9 November 2023. Corrected and Typeset: 1 December 2023 
© The Author(s) 2023. Published by Oxford University Press on behalf of the Endocrine Society. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which 
permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

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 
13 000 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 

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.
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