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How do plastics, including
microplastics and plastic-associated

chemicals, affect human health?

M Check for updates

lastics have become deeply inte-

grated into human society and

the economy but are polluting the

environment. Plastic-associated

chemicals enter the human body,
and there are also reports of micro- and nan-
oplastics (MNPs) in human organs'?. There
is already a considerable and robust body
of evidence on the adverse health impacts
of plastic-associated chemicals?, including
thosein MNPs, and therefore an urgent public
health need to develop and implement com-
prehensive global measures to protect public
and planetary health from plastics. Impor-
tant policy recommendations grounded in
this existing knowledge have recently been
formulated**. If adopted, such policies will
see, for example, the elimination of hazard-
ous plastic-associated chemicals, banning of
MNPsinpersonal care products,andincreased
production and use of sustainable plastic
materials with reduced chemical complex-
ity, resulting in greatly improved human and
environmental health.

Plastics are composed of a polymer back-
bone compounded with chemical additives
such as plasticizers, flame retardants, stabi-
lizers and colorants, as well as acomplex and
poorly understood array of non-intentionally
added substances. Most of these chemicals
are not covalently bound to the polymer
matrix and hence are able to leach from
plastics, including during intended use of
the product and from MNPs?. Exposure to
plastic-associated chemicals occurs through-
out an individual’s lifespan, starting before
conception, and these chemicals are consist-
ently detected in human biosamples during
pregnancy, atbirth, inchildrenandinadults'>,
Arecent report revealed that there are over
16,000 plastic-associated chemicals, of which
6,300 have high exposure potential, includ-
ing more than 1,500 that are known to leach
from plastics®. Although extensive data exist
on the negative health impacts of certain
plastic-associated chemicals and chemical
groups', astaggering 66% of plastic-associated
chemicals do not have available hazard data,

and of those that do, more than 4,200 (around
75%) are already known to be hazardous to
human and/or environmental health®. For
example, phthalates and bisphenol A are
known endocrine disruptors and have been
associated with multiple health impacts at
currentlevels of exposurein the general popu-
lation, including type 2 diabetesinadults and
developmental changes in newborns'>.

The absence of data on both exposure
and health risks from exposure to most
plastic-associated chemicals should not be
misconstrued as anindication of safety. Addi-
tionally, thereis limited understanding of the
toxicity of complex real-world mixtures of
plastic-associated chemicals'. A recent study
found that asingle plastic food packaging arti-
cle can contain thousands of chemical fea-
tures, and that this chemical cocktail activates
cell receptors associated with endocrine and
metabolic disruption, whereas plasticarticles
with fewer chemical featuresinduce less toxic-
ity’. Increased commitment by governments
to prioritize research on plastic-associated
chemicals, in addition to MNPs, is urgently
required. Although there is already suffi-
cient evidence to warrant immediate policy
changes, furtherresearchis needed tosupport
thatresponse throughimproved surveillance
of exposure and additional, previously unan-
ticipated harms, thereby better protecting
human health.

Understanding the full range of human
health hazard and impacts of MNPs has been
challenging, primarily because of meas-
urement difficulties. Although there are
well-established and standardized techniques
toaccurately detect and quantify the levels of
many plastic-associated chemicals to which
humans are exposed, the same cannot be said
for small plastic particles'. The techniques for
measuring MNPs in complex human biosa-
mples are still in the early stages of develop-
ment. Studies conducted thus far have been
challenged by contamination issues® and by
interferences from matrix components, such
aslipids’. Concerted efforts are being made to
identify suitable measurement technologies

and develop standardized measurement
techniques to address these issues’. This
includes the development of purpose-built
laboratories to prevent contamination®and a
much-needed framework for reporting con-
fidence inthe analytical data being reported.
Together, these developments will pave the
way for precise measures of internal expo-
sure that are necessary to quantify the health
impacts of MNPs.

The Global Plastic Treaty, now in the final
stages of negotiation, isan ideal opportunity
foraninternational and legally binding instru-
mentto address plastic pollution and mitigate
human health impacts?. Plastic-associated
chemicals and polymers of concern are
included in the Revised Zero Draft text’, and
weapplaudtheworkoftheScientists’ Coalition
for an Effective Plastics Treaty in submit-
ting evidence-based materials, including
practical recommendations in relation to
both the chemical and particulate facets
of plastics across their life cycles, that, if
adopted, will resultin meaningful reductions
inthe globalimpact of plastics on publicand
planetary health.

Since the third session of the Intergov-
ernmental Negotiating Committee (INC-3),
increased alignment was seen at INC-4 in
some key areas of negotiation, and impor-
tantly, countries agreed to conduct formal
intersessional work prior to INC-5, pivotal for
progressing relevant discussions and ensuring
negotiatorsarrive at INC-5 prepared to negoti-
ateand finalize the Treaty'. Unfortunately, at
the conclusion of INC-4, major disagreements
continued, including on important matters
such as whether the Treaty should include
upstream measures to reduce the production
of primary fossil fuel-based plastic polymers,
whether plastic products and chemicals of
concern should be regulated via criterion- or
non-criterion-based approaches, whether
these regulations should be implemented
via globally binding provisions or nation-
ally determined measures, and whether the
Treaty should tackle problematic and avoid-
able plastic products such as short-lived and
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single-use plastic products and intentionally
added microplastics'. The intersessional
work will be crucial to further explore these
issues and secure astrong outcome of negotia-
tions atINC-5.

Theinternational organization Health Care
Without Harm has urged country delegates
and the INC to commit to a highly ambitious
Treaty that is just, equitable and respectful
of human rights by limiting virgin plastic
production, eliminating unnecessary plastic
products and hazardous plastic-associated
chemicals, and ensuring transparency and
traceability of chemicals in plastic products
and materials. This is expressed via an open
letter being signed by over 800 health profes-
sionalsand over 70 health associations, health
care facilities and systems, and supporting
organizations.

The response to the adverse health effects
of plastics must be comprehensive in scope,
includingaconsideration of plastic-associated
chemicals and their mixture effects as well
as MNPs.
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