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Executive Summary

This joint submission brings together expertise in air quality, respiratory disease, and
environmental exposures affecting children to contribute evidence on the potential implications
of micro- and nanoplastics (MNPs) for health.

MNPs are now pervasive across nearly all environments, including the air we breathe. While the
health and ecological impacts of MNPs in water and food have received significant attention,
the presence of inhalable MNPs is an emerging area of research with growing relevance for
health. The respiratory tract is a primary interface with the environment, with the average
person inhaling around 11,000 litres of air each day. This makes the lungs a plausible and
ongoing point of exposure to MNPs and entrance of MNPs into the body, though the extent and
health implications of this exposure are still being established.

At the same time, emerging research demonstrates that MNP exposure during pregnancy and
childhood may occur through multiple routes—including inhalation, ingestion, and potential
placental transfer. Even when exposure does not occur directly via the lungs, systemic effects
and interactions during critical developmental windows may still influence lung health and later
respiratory vulnerability.

Our complete responses to the Terms of Reference are described in the following sections. In
summary, we state that:

e MNPs present recognisable and plausible risks to health, including potential impacts
on early lung development and respiratory disease outcomes. Current evidence is
limited by issues in measuring and characterising MNPs in human tissues.

e Children face higher exposure and vulnerability, due to greater air intake per body
weight, frequent hand-to-mouth behaviours, and developing immune systems. Potential
impacts on paediatric health warrant particular attention.

e MNPs are now recognised as a component of particulate air pollution, but their
sources, behaviours, and mitigation strategies may differ from conventional particulate
pollution.

¢ MNPs exist within a broader spectrum of plastic-related environmental and health
harms. Measures across the plastics lifecycle should align with the current
understanding of established harms and emerging risks.

With this in mind, we make the following recommendations to the Committee for consideration:

1. Strengthen air quality monitoring and research

a. Standardise national methods for detecting airborne MNPs to improve
surveillance, track trends, identify high-risk environments, and support robust
health impact assessments.

b. Invest in research to determine the major sources of inhalable MNPs, the
long-term health effects of exposure, and the effectiveness of interventions
particularly for vulnerable populations.

2. Expand and improve MNP health research



a. Address key research limitations to better understand the presence and
characteristics of MNPs in human tissues and their implications for lung function
and respiratory disease.

b. Ensure health remains a priority area for future inquiry. Recognise that our lungs
are our first line of defence against inhaled toxicants and may also be
compromised through other exposure pathways.

3. Review community protections in proportion to emerging evidence and within
broader plastics control strategies

a. Consider the health and environmental benefits of broader plastic control
strategies, particularly for vulnerable groups.

b. Review and update consumer product standards, policies, and programs in
proportion to emerging evidence about the health impacts of MNPs and
associated chemicals.

c. Reduce plastic use and remove plastics from the environment where possible.

Background

Microplastics are broadly defined as plastic particles 1 nanometre (nm) to 5 millimetres (mm) in
diameter.' Nanoplastics are a smaller subgroup of plastic particles ranging from 1nm to less
than Imicrometre (um) in size.! After first mention, the term micro- and nanoplastics (MNPs) is
used for brevity. MNPs have been postulated to cause harm through several different pathways.
They may cause direct particle-related harm, release chemicals they contain, or carry other
harmful substances into the body. Some specific plastic additives have attracted increased
attention for their ability to interfere with the body’s endocrine system, which is responsible for
hormone regulation. These substances are referred to as endocrine-disrupting chemicals
(EDCs) in this submission.

Before responding to the Terms of Reference, we briefly introduce the concept of airborne
MNPs. Air pollution is commonly characterised by particulate matter (PM). Fine particles which
are less than 2.5um (PM,5) can enter the lungs and the bloodstream, contributing to a range of
health effects? particularly among vulnerable groups such as infants, children, pregnant people,
older adults, and those with chronic conditions or socioeconomic disadvantage.

MNPs are increasingly recognised as a component of particle pollution including ultrafine
particles (UFPs), PM,s, particles less than 10um (PMyo), as well as larger particles. As larger
plastics fragment over time or deteriorate through other processes (e.g., UV exposure), particles
small enough to become airborne can be suspended in indoor and outdoor environments.?
Although distinguishing MNPs from other PM has historically been challenging, recent advances
in sampling and analytical techniques are improving detection and characterisation. For
example, a recent study identified polymers such as polyamide 66, polyvinyl chloride and
polystyrene in greater amounts within inhalable PM,s, reflecting sources including medical
products and packaging.* More broadly, the World Health Organization notes that key
contributors to airborne MNPs include tyre and road wear outdoors and textile shedding
indoors.



Response to the Terms of Reference

a) The impact of microplastics, toxics and forever chemicals on reproductive
health

Evidence from health research suggests plausible pathways through which MNPs in
reproductive tissues and fluids could disrupt fetal lung development.® However, studies
reporting the presence of MNPs in human samples have significant limitations, including
uncertainty about particle uptake and biological plausibility, as well as inconsistent quality
control measures (see Terms of Reference H). These constraints reduce confidence in the
current findings and reflect broader challenges in detecting and characterising MNPs in human
samples. Addressing these methodological limitations will be essential to strengthening the
evidence base.

An umbrella review of meta-analyses shows associations between several EDCs and reduced
birth weight.® As both prematurity and low birth weight are associated with impaired lung
development and can compromise lung health across the life course,’™® this is an area that
warrants further investigation.

b) Disruption of key developmental pathways in the first 1,000 days of life that
significantly impact later-life health outcomes like obesity, heart disease,
diabetes and cognitive function

The first 1,000 days of life constitute a critical window of development, starting from
conception and continuing through to two years of age. During this period, endocrine,
metabolic, immune, pulmonary, and neurodevelopmental systems are highly malleable and more
susceptible to environmental exposures. Although longitudinal data are lacking, current
research on MNPs and plastic-associated chemicals identifies several plausible mechanisms
through which early-life exposures may influence later health. These mechanisms include
inflammation and oxidative stress,® endocrine disruption,” and epigenetic modification.”

Exposure during this vulnerable period may occur through multiple routes. A 2025 narrative
review reported that infants and toddlers have substantially higher estimated daily intake of
MNPs compared with adults, reflecting their unique behaviours and environments.” Potential
exposure sources include toys, food, and feeding equipment. While exposure occurs across
indoor and outdoor settings, studies indicate that MNP concentrations can be highest in
childcare environments, where synthetic textiles and plastic-based materials are common.*

d) Links between endocrine disruptors and increased rates of cancer in young
people, fertility issues, hormone dysregulation, respiratory diseases,
inflammatory conditions and immune system dysfunction

EDCs may interfere with hormonal, immune and inflammatory pathways and influence
respiratory disease outcomes across the life course. MNPs intersect with this Term of Reference
as potential carriers and/or sources of EDCs, and as particles capable of influencing lung health
through other pathways.



Children are an important group to consider because they inhale more air per kilogram of body
weight than adults, have higher hand-to-mouth behaviours that increase ingestion, and have
immature immune systems that are more vulnerable to environmental toxicants. In children up
to five years of age, observational studies have reported associations between prenatal and
postnatal EDC exposure and allergic conditions such as asthma, wheezing, and allergic rhinitis."”
The association between EDC exposure and reduced lung function in children remains
uncertain.® A key challenge is these studies to date has been the potential reverse-causation
bias, as studies often measure EDC exposure and lung function at the same time, and children
with reduced lung function may require inhaled medications that themselves can contain EDCs.

In adults, EDC exposure has been linked in some studies with chronic respiratory diseases via
plausible mechanisms such as oxidative stress, inflammation and scarring.”’® However,
mechanisms remain incompletely characterised and causality is not clear. Observed
associations may reflect direct harms from EDC exposure, or interactions or associations with
established lung health risk factors such as tobacco smoke, air pollution, or occupational
exposures.

Broadening to examine the effects of exposure to MNPs and respiratory disease,
epidemiological studies in occupational settings have reported associations between high-level
MNP exposure and adverse respiratory outcomes."” However, occupational exposures are
substantially higher than those experienced by the general population, and the effects of
lower-level exposure in community settings are not yet well understood."” While inhaled
particulates such as silica and asbestos are well-established causes of certain respiratory
cancers, the potential for MNPs to act as carcinogens or to modify cancer risk is not yet clear.®

There is also interest in potential links between MNP exposure and chronic lung diseases such
as chronic obstructive pulmonary disease (COPD) and interstitial lung diseases. COPD is an
umbrella term for conditions characterised by obstructed airflow, such as emphysema.
Interstitial lung diseases are a complex group of diseases characterised by scarring and/or
inflammation in the lungs. Inhaled MNPs may impair ciliary function in the respiratory tract,
reducing airway clearance, and may contribute to inflammation and scarring in the lungs.®
However, studies reporting the presence of MNPs in human respiratory samples have significant
limitations, including uncertainty about particle uptake and biological plausibility, as well as
inconsistent quality control measures (see Terms of Reference H). These constraints reduce
confidence in these findings, making it difficult to confirm the implications for respiratory
disease outcomes.

g) Protocols and policies of other countries which have proven to be effective

A recent study of 15 years of air samples in Beijing showed an overall decrease in PM,s, however
an increase in MNP in inhalable PM,s.* These differing trends indicate differing contributors,
which for PMz;s include burning of fossil fuels, and for MNPs include tyre wear, the break down of
synthetic textiles and agricultural supplies, as well as various stages of the plastic lifecycle.*
Overall, this suggests that MNPs in inhalable PM.5 and their health impacts would not decrease
with present PM,5 policies.*

Selected examples of protocols and policies of other countries which have proven to be
effective:



1. The Beijing Action Plan for Plastic Pollution Control. It is important to note that this plan
occurred during Covid-19, when limitations on social activities were in place.* The plan
banned the manufacture and purchase of disposable plastic tableware, which is a main
contributor of polystyrene (PS), from December 2020.% In 2021, PS levels in air decreased
significantly.* In 2022, PS levels increased, corresponding with an easing of lockdown
restrictions.* Green Food Delivery Management Guidelines were introduced in 2023,
which limited takeaway packaging, likely leading to a decrease in PS levels.” Overall, this
example implies that partnership between national governance and policy can
successfully decrease microplastic emissions in inhalable PM,s.

2. The Technical Specifications for Centralized Incineration of Medical Waste (China).
Polyamide 66 (PA66) and polyvinyl chloride (PVC), which are often used in single-use
medical products, increased to peak levels in 2021 during Beijing’s Covid-19 health
emergency.* In 2023, the above specifications were introduced to improve medical
waste procedures and encourage alternative product use.* Following this, PA66 and PVC
decreased, with PVC almost at pre-pandemic levels in 2024.* Overall, this example
shows that emergent public health events can cause emissions which significantly effect
PAB6 and PVC levels.”

h) The adequacy of current research, monitoring and measurement standards
for microplastic contamination in Australia

Based on the evidence presented in this submission, it is evident that MNPs and plastic-
associated chemicals have the capacity to adversely affect health. However, substantial
knowledge gaps remain. Below, we outline the key gaps and limitations in current research,
monitoring and measurement related to airborne MNPs and the broader field of study of MNP
exposure and health effects.

There are significant limitations and challenges in current research on MNP exposure and health
effects. These gaps constrain our ability to determine real-world exposure levels, understand
whether and how MNPs enter and behave within the human body, and assess whether everyday
exposure contributes meaningfully to health risks. Key issues requiring further attention include:

1. Inconsistent monitoring methods for detecting airborne MNPs. In consultation with
research experts, the Environmental Health Standing Committee should develop a
standardised, best-practice monitoring method for detecting airborne MNPs that can be
adopted by State and Territory Environmental Protection Authorities. This will enable
agencies with responsibility for environmental health to track trends, identify high-risk
environments, enable robust health impact assessments and target effective pollution
reduction interventions.

2. Uncertainty about particle uptake and biological plausibility: Although numerous studies
have reported MNPs in human tissues, there is ongoing debate regarding the biological
plausibility of the particle sizes detected and whether these findings reflect true uptake
or methodological issues.®” Future studies should focus on particle sizes most likely to
cross biological barriers and should employ analytical methods capable of reliably
detecting particles within these ranges.>"

3. Inconsistent quality control: Quality-control measures are not applied consistently
across studies, despite plastic contamination risks and known limitations in existing
analytical techniques.®>® To improve reliability, studies require rigorous contamination



controls, careful selection of appropriate detection methods, and transparent reporting
of methodological limitations and uncertainties.>

4. Diversity and complexity of plastics and associated chemicals: The volume and diversity
of plastics and associated chemicals present challenges, as each may behave differently
across environments, at different exposure levels, and within the body. Future research
should prioritise studying relevant environments and realistic exposure levels to better
understand the potential impacts of these particles and chemicals on human health.>"

i) Any other related matter

While this submission focuses on MNPs, these issues sit within the broader context of plastics
across their full lifecycle. Plastics more broadly present established health and environmental
concerns, ranging from harms experienced by people who live or work near production and
waste-processing sites to wider impacts driven by climate change and pollution.?° MNPs are
part of this continuum of plastic-related issues. Given the diversity of plastic sources and
exposure pathways, no single intervention is sufficient; coordinated action across the plastic
lifecycle is needed to address both established and emerging health risks.
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