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About the Heart Foundation  

For more than 65 years, the National Heart Foundation of Australia (Heart Foundation) has been the 

trusted, independent, not -for-profit organisation fight ing  cardiovascular disease and helping to 

improve  the heart health of people living in Australia. Despite significan t advances in how we 

prevent and treat heart disease , it remains the leading cause of death globally  and  causes one in 

four deaths in Australia. 1,2 

We work across the spectrum of cardiovascular disease research, prevention, detection, care, and 

support. Our work is made possible through the generosity of our donors, and is delivered in 

partnership with health professionals, researchers, governments, a nd the community.  

As part of our 25 -year vision for Australia’s heart health, Health for Every Heart , the Heart Foundation is  

committed to action that creat es environments  and systems  that enable better heart health .3 

Through our work, we aim to better understand the environmental factors that influence heart health  

to guide development of  effective prevention  strategies  and public health  polic y that will help to  

reduce risk of developing health  conditions  that could be prevented . 

  

https://www.heartfoundation.org.au/health-for-every-heart
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Executive Summary  

The Heart Foundation  welcomes the opportunity to contribute  to the Senate  Standing Committee’s 

inquiry into  the impact of microplastics and other toxics on human health . Our submission focus es on 

the impact of micro - and n anoplastics on cardiovascular health and the risk to human health more 

broadly, contribut ing  to items (b), ( c) and ( h) in the inquiry’s terms of refe rence .  

Plastics pollution , including micro - and nanoplastics , is globally  driving calls for  action to reduce its 

negative impacts on  both the environment and human health , including calls led by the  World 

Health Org a nization  (WHO) .4 Approaches  internationally  have largely been driven by rising plastic 

production, poor management  of plastics at  end ‑of‑life, and growing evidence of environmental 

and health harms . This has led to most policies focus ing  on reduc ing plastic s waste like single ‑use 

plastic  items and landfill disposal , rather than explicitly addressing pollution by micro ‑ and 

nanoplastic s.5  

Micro- and nanoplastic  particles  are present and p ersistent in the environment , making human 

exposure  unavoi dable. 6,7 Australian studies have detected micro- and nano plastics  in the soil, a ir, 

oceans, fresh  water ways  and  accumulati on in the food chain, with detectable levels  in the food and 

water that humans  consume .8,9 There is a lso a  growing body of evidence demonstrating 

accumulat ion in human  organs and tissues , generating concern  about the potential harms to 

human health .10  

Among the emerg ing health evidence  is that m icro- and nanoplast ics have been found  in 

cardiovas cular tiss ues  including atherosclerotic plaques, which are the main cause of heart attack, 

strokes and sudden cardiac death .11 There is also emerging evidence that the presence of micro - 

and nano plastics in these tissues  is associated with higher rates  or increased  severity of these 

conditions .16-20 However,  there is no evidence  currently available  that can  demonstrate  if human 

exposure to environmental  mic ro- and nanoplastics is able to directly cause  cardio vascular disease .  

Australia ’s capacity to regulate micro - and nano plastics to protec t public  health  has largely been  

constrained by  these  gaps in existing  evidence , which  will require long -term studies in human s to 

address . We put forward the case in this submission that there is already sufficient evidence to 

demonstrate a plausible risk of harm to  human cardi ovascular health from exp osure to m icro - and 

nano plas tics, and  that this risk, when c ombined with unavoi dable human exposure , supports 

Australia to take  immediate policy action  that will reduce  the potential  long -term health  impacts .  

There is  an opportunity  for the Australian Governmen t to take a p roactive approach  to protect 

human health by  coordin ating , strengthen ing  and expand ing  existing policies and regulations that 

reduce plastic  waste and leakage  by  (i) includ ing  actions that explicitly  address reducing  mic ro- 

and nano plastics  pollution across  the plastic life cycle, and (ii) by embedding protecti on of human  

health as a p riority a longside environment al protection . Delaying policy action  until long -term 

research studies are complete  could unnec essar ily risk people ’s health by giv ing  the false im pression  

that evidence can definitively show that there  is no need for concern  about long -term harm  to 

human health  from everyday  exposure . 

In this submission, we als o draw  on lessons  from the findings and recommendations of the 2025 

Senate Inqui ry into per - and poly -fluoroalkyl su bstances ( PFAS), also known as  “forever chemical s”, 

where  a similar approach could be  applied to micro - and nano plas tics. Specifically, the PFAS inquiry 

highlights the importance of  recogni sing  and communicating plausible , potential  health  risks in 

national advice , even when there is not yet any  definitive e vidence demonstrating if the polluta nt 

can directly cause  long -term harm to human health . Other  relevant  findings  include  identifying  

population groups likely to be most a t risk of high exposure  and /or who are likely to have  additional 
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health risks that could amplify any potential harm s to human health  from micro - and nanoplastics  

exposure . We also highlight research areas that should be prioritised for  investment because they 

address urgent evidence gaps that are essential for  developing targeted  policy  action  in the future  

that can  better protect human health  from the potential harms of micro - and nano plastics . 

The Heart Foundation ’s recommend ations outlined in this submission  are  consistent with A ustralia’s 

commitments to end plastic pol lution as a member state of UN and WHO, and as a co -sign atory of 

the High A mbition Coalition to End Plastic Poll ution.4,12 The Committee may also be aware of the 

WHO ’s ongoing work with member states to establish  a legal ly binding international instrument on 

plastic pollution, including marine pollution , which has been  driven by the need to address the 

potential health impacts .4 

In this subm ission, the Heart Foundation provides the following recommendations for the Committee ’s 

consideration:  

Rec ommendation 1 : The A ustralian Government should establish  a national coordinated policy 

approach to reducing the heal th risks of mic ro- and nanoplastics alongside the environmental 

impact by :  

(a)  embedding health as an equal priority alon g side  envi ronment in national policies, legislation 

and regulations  aimed at reducing harm from plastics , including micro - and nano plastics  

(b)  integrating emerg ing evidence  demonstrating the association between micro - and 

na noplastics  and health conditions , including cardiovascular disease , into national  polic ies 

aimed at reducing plastics use , wa ste and pollution  

(c)  ensuring th at priority populations with higher exposure to microplastics  are identified and 

prioritised in efforts to manage and reduce health risks 

(d)  including  First Nations peoples as a  priority population  to ensure that  national micro - and 

nanoplastics monitoring and reduction measures account for the health , wellbeing and 

cultural risks related to environmental contamination  with micro - and n anoplastics  

(e)  referring the matter of micro - and na noplastics as a potential health  risk to the Environmental 

Health Standing Committee (enHealth)  of the Australian Cent re for Disease Control , 

requesting that they develop n ational guidance  on human  exposure to inform national po licy 

development . 

Rec ommendation 2: The A ustralian Government should ensure continue d investment  in researc h 

that address es current  evidence gaps , which is aimed at better understand ing  the impact of micro - 

and nano plastics on human health . This includes  investing in : 

(a)  longi tudinal human studies that will help to determine whether exposure to micro - and 

nanoplasti cs ca uses cardiovascular disease or other chronic  conditions, and whether effects 

are  dose -dependent  

(b)  targeted calls  for research  through national research funders (NHMRC, MRFF) where urgent 

evidence gaps are not otherwise being addressed  

(c)  developing  improved  detection methodologies for microplastics and nanoplastics that can 

better measure levels of  human exposure  and their presen ce in the environmen t 

(d)  develop ing  improved  laboratory models for micro - and nanoplastics  that better reflect real -

world environmental characteristics and human exposure conditions.  

(e)  research that identifies p opulations at higher risk of harm from micro - and nanoplastics  based 

on geo graphic or socioeconomic considerations , and prioritising research that finds ways  to 

reduc e this risk and prevent disease . 
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Issue 1: Lack of a national  approach to reduce the impact of micro - 

and nano plastics  exposure on human  health  

1.1 Human exposure  to micro - and nano plastics  and their potential health  risks is 

unavoi dable  

Micro- and nanoplastic  are ubiquitous  in the environment , making exposure to them  unavoidable .8,9 

Studies have shown  that humans ingest  these tiny plastic  particles  through conta minated food and 

water  and  inhal e them  from cont amination in the atmo sphere .6,7 These studies have also shown that 

humans c an  also absorb micro - and nanoplastic  through the skin from personal care products or 

other materials that include or generat e plastic particles .  

While the exact mech ani sm not fully known, micro - and n anoplastics f ind their way into the human  

bod y, where they can accu mulate in different biological tissues .7,13,14,15  Microplastics have been  

detected in atherosclerotic plaques, which are fatty, sticky buildups that form on the inside walls of 

arteries and are the main cause of heart attack, strokes and sudden cardiac death . There is a body 

of existing evidence that their presence is associated with higher rates of these cardiovascular 

conditions , and we have  discussed th ese health risks in the following sec tions of this submission.  

A summary of the e vidence about  human exposure to microplastics in the environment that we 

have used to inform the recommendations in this submission has been provided in A ppendi x 1. 

1.2 Micro - and nanoplastics have been  associated with  increased risk  of cardiovascular 

health issues  

Several human , animal  and in vitro laboratory studies present emerging evidence of an association  

between micro - and nanoplastics exposure  and cardiovascular diseases , includ ing heart attack and 

stroke (Table 1, ref 11). However, t his current body of evidence is not sufficient to  demonstrate that 

micro - and nano plastics can directly cause cardiovascular disease , nor whether disease is caused 

by the levels of exposure humans receive from environmen tal cont amination.  

The summary of  existing evidence from human observational studies does show  that there is an 

association between  heart, stroke  and v ascular diseases and micro plastics  exposure  (see Table 1 on 

the following  page) . The main findings are:  

• Microplastics  have been detected in  cardiovascular tissues  including a therosclerotic 

plaques, thrombi  (blood clots in the heart) and arterial tissues. 16,17,18,19,20 

• Higher concentration s of microplastics in  cardiovascular  tissues could influence  disease  

severity.16,20 One study s howed that  there was a four-and -a -half  times higher risk of heart 

attack, st roke or all-cause  mortality for people who had microplastics  present in plaques  

compared to people who had  no detectable microplastics .16  

• Microplastics  at levels present  in the environment could  lead to higher prev alence of 

chronic  conditions, including cardiovascular disease , particularly among populations living 

near  conta minated sources .21 

The se human -based  studies are limited by several confounding  factors including small sample sizes  

and  study participants that are limited to people  who are being tr eated for one or more 

cardiovascular  condition . This highlights  the need for  further long -term human  studies to identify and  

clarify if there are causal impacts on hea lth.  
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Table 1: Summary of existing  evidence for the association between  micro - and nanoplastics and cardio vascular  health  in humans .  

Purpose of study  Research findings  - Impact of microplastics  Type of microplastics 

(most to least common)  

Reference s 

Detect the presence and possible impact of 

microplastics in plaques being removed  (surgery)  

from arteries of 257 patients  in a  multicentre, 

prospective observational study   

4.53 times higher risk  of myocardial infarction ( heart attack ), 

stroke or other causes of mortality  in patients with microplasti cs  

present in their plaques  at follow up  (av erage of  2 years and 10 

months after the study ). 

Microplastics were p resent in  pla ques from  more than half of the 

patients in the study : 

• 58.4% patients  had  PE present   

• 12.1% patients with PVC  present  

Biological markers of inflammation were higher  in patients with 

microplastics in their pla ques.  

• polyethylene  (PE)  

• polyvinyl chloride 

(PVC)  

Ref 16  

 

Detect the p resence and possible  impact of 

microplastics in blood samples from 82 patients  

with acute coronary syndromes (heart attack and 

unstable angina)  in a  c ross-sectional study  

Patients with myocardial infarction (heart attack)  had 

significantly higher microplastic burden  compared to patients 

with unstable angina . 

• PE 

• PVC  

• polystyrene (PS) 

• polypropylene  (PP) 

Ref 17  

Detect the p resence and possible  impact of 

microplastics in various  human arterial tissues  from 

17 patient s 

Higher concentrations  of microplastics  in arteries with plaques  

than in arteries w ithout pla ques.   

Likely connection between microplastics and  atherosclero sis* 

• polyethylene 

terephthalate (PET)  

• polyamide -66 (PA -66) 

• PVC  

• PE 

Ref 18 

Detect p resence and possible  impact of 

microplastics in cardiac tissues  from 15 cardiac 

surgery patients  

Microplastics were present in cardiovascular tissues.  

Potential influence of medical interventions during  surgical 

procedures causing changes in  microplastic exposure . 

• PET 

• polyurethane  (PU) 

Ref 19 

Detect p resence and possible  impact of 

microplastics in thrombi  (blood clot s inside the 

heart)  from p atients with stroke, myocardial 

infarction  (heart attack)  and deep vein thrombosis  

Higher microplastic concentration  was associated with greater 

disease severity  in thrombi  samples  from patients with stroke, 

myocardial infarction (heart attack)  and deep vein thrombosis . 

• PE 

• PVC   

• PA-66 

Ref 20 

 

Assess c ardiovascular impact s of marine 

microplastic  pollution  in an e cological study of US 

coastal waters  

Higher prevalence of type 2 diabetes  (18%), coronary artery 

disease  (7%) and stroke  (9%) among residents of counties 

adjacent to the most heavily microplastic -polluted waters  

compared to similar counties located near waters with low levels 

of microplastic pollution . 

Not reported  Ref 21  

* Atherosclerosis is a condition caused by art erial pla ques where arteries narrow and s tiffen, making blood flow more difficult. 
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Because exposure to micro - and nan op lastics is unavoidable for people in Australia , the  current 

body of evidence  indicates that micro - and n ano plastics  present  a plausible  biological  risk to 

human  health .13,22,23 Some populations  are  likely to have  higher  levels of  exposure  to micro - and 

nanoplastics , and therefore at higher risk of any potential negative health impacts.  

Priority areas for further research that can  address these current evidence gaps  are  discuss ed in a 

following section of th is submission ( under Issue 2).   

1.3 Lack of coordinated policy action  for micro - and nano plastics  due to limitat ions in the 

current evidence  

Australia ’s current approach  to addressing  the negative impacts of p lastics is a range of different 

policie s* that guide waste management and reduction mea sures, and is predominantly focussed on 

large plastic products such as plastic bags, plastic bottles and singl e-use items. Reducing plastic 

pollution at the source is a common approach taken gl obally  to address potential harm to both the 

environment  and human health , particularly  in the absen ce of definitive evidence that can identify 

any  targeted  preventive action s that would  address specific risks of harm  to human health .5 

While a  large proportion  (up to 80%)  of micro - and  nano plastics are estimated to originate from 

breaking down of large plastic items , use of microbeads and other primary m icroplastic p ollutants in 

comm ercial products are also  a key source causing pollution of soil, air and water environments. 14,24 

Nanoplastics , which are plastic  particles  about 5 ,000 or more times smaller than microplastics , are 

formed  through the fragmentation of microplastics  and can also contribute to plastic pollution .24 

However, Au stralia ’s current polic ies aimed at reducing the impact of plastics do not include a 

harmonised  approach to  managing micro - and  nanoplastics specifically, nor do they  address 

preventing harm to human health as an equ al priority to reduc ing environmental harms.  

This policy gap  is largely due to a lack  of evidence from long -term research studies that could  

determine any direct causal impact s of micro and nanoplastics  on human health , as  discussed 

elsewhere in this submission . Despite these  evidence gaps , there is a n existing  body of emerging 

evidence  on the negative health impacts of micro - a nd nano plastics that could  be used 

immediately to  inform better policy, regulation and man ag ement of these  risks at a national level.  

The  exposure level that poses a risk to human health has not yet been established , yet p eople across 

Australia are expos ed to micro - and nano plastics  everyday due to their  widespread presence in  

foods, water , soil and air.  Delaying policy and regulatory changes until evidence from long -term 

health studies is available risks downplaying the potential harm  to human health , and could place 

the health  of the people of Australia  at unnecessary r isk. An abse nce of advice about potential risks 

to health fails to help  people living in  Australia to manage their potential health risks until the long -

term research studies are  complete .  

Findings from the 2025 Senate Sele ct Committee ’s Inquiry into per- and polyfluoroalkyl substances  

(PFAS), which are “forever chemicals ”, led to two recommendations  that coul d be applied to 

assessment of the  current  evidence for the impact of microplastics  on human health .25 While there is  

no existing  evidence confirm ing  a  causal link between PFAS exposure  and  adverse health effects , 

there is a body of evidence demonstrating that PFAS is associated with  several  well-established  

biochemical risk factors  for c ardiovascular disease and other chronic conditions , including high  

blood pressure and high blood cho lesterol levels . Recommendations 2 and  5 from the inqui ry call for  

 

*Australian plastics p olicies include National Plastics Plan 2021 , the National Waste Policy Action Plan 2024 , National Packaging Targets 

2025 and National Roadmap: Harmonising action on problematic and unnecessary plastics 2025 . 

https://www.dcceew.gov.au/environment/protection/waste/plastics-and-packaging/national-plastics-plan
https://www.dcceew.gov.au/environment/protection/waste/publications/national-waste-policy-action-plan
https://apco.org.au/national-packaging-targets
https://apco.org.au/national-packaging-targets
https://www.dcceew.gov.au/environment/protection/waste/plastics-and-packaging/harmonising-action-problematic-unnecessary-plastics
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the current national ad vice from the Australian C entre for Disease Control ’s Environment and Health 

Committee (enHealth) to be revised to avoid downplay ing  the possible  risks to human health , and 

ackno wledging that the known risks could increase to harmful levels prop ortionate to increas ed  

level s of exposure (or dose).  

By integrating  emerging evidence into public health policies and regulat ions, Australia can take 

action to help to  reduce health risks of microplastics  in the immediate term , while long -term health  

studies are underway . Findings  from inquiries into the impact of other persistent environmental 

pollutants  should also be c onsidered along side the emer ging evidence  from research studies . 

1.4 Some populations are at higher risk of exposure and  harm to their health  from micro - 

and nano plastics  

Some p opulation groups  who may be at higher risk of negative  health  impacts  due to micro - and 

nanoplastics have been summarised in Table 2 , but this is unlikely to be an exhaustive list . Identifying 

at-risk populations should be established a s a priority for research and monitoring  measures .  

In the recent  Senate Inquiry into PFAS, the C ommittee found that PFAS contamination  in the 

environment  has  caused disproportionate, multifaceted and enduring harm to First Nations 

communities, profoundly affecting cultural practices, health, wellbeing, and trust in government 

responses .25 The inquiry also reported  findings on higher PFAS exposure  levels  among  people 

working in certain indu stries that manufacture or use  PFAS-containing materials  (e.g. fire-fighting 

foam) , placing them at increased risk of potential health impacts . 

Population g roups who are identified as having a higher risk  or confirmed higher level s of exposure 

to micro and nano plastics should be prioritised in national monitoring  measures  and further 

research . This will assist the A ustralian Government and the affected groups in understanding how to 

manage this exposure and any associated health risks. Guided by th e findings of the PFAS inqui ry, 

First Nations communiti es should be prioriti sed in national environmental monitoring of micro - and 

nanoplastics , and in identifying  additional  impacts on C ountry that could cause cultural harm .  

Rec ommendation 1 : The A ustralian Government should establish  a national coordinated policy 
approach to reducing the heal th risks of mic ro- and nanoplastics alongside the environmental 
impact by :  

(a)  embedding health as an equal priority alon g side  envi ronment in national policies, legislation 

and regulations  aimed at reducing harm from plastics , including micro - and nano plastics  

(b)  integrating emerg ing evidence  demonstrating the association between micro and 

na noplastics  and health conditions , including cardiovascular disease , into national  polic ies 

aimed at reducing plastics use , wa ste and pollution  

(c)  ensuring th at priority populations with higher exposure to microplastics  are identified and 

prioritised in efforts to manage and reduce health risks 

(d)  including  First Nations peoples as a  priority population  to ensure that  national monitoring and 

reduction measures can account for the health , wellbeing and cultural risks related to 

environmental contamination  with micro - and n anoplastics  

(e)  referring the matter of micro - and na noplastics as a potential health  risk to the Environmental 

Health Standing Committee (enHealth)  of the Australian Cent re for Disease Control , 

requesting that they develop n ational guidance  on human exposure to inform national po licy 

development . 
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Issue 2: Limitations of existing evidence about the impact of micro - 

and nanoplastics  on human health  

Despite rapidly expanding research on micro - and nano plastics , the evidence base remains 

fragmented and largely insufficient to support a causal link to disease . This is due to substantial 

limitations from variations in methodologi es, difficulties in qua ntifying human  exposure levels , and 

findings that are not  directly  translatable  to real -world settings . We have  provide d a summary in this 

section of the  limitations of existing evidence about the impact of microplastics on human health , 

including cardiovascular health , which have been  sourced  from three peer -reviewe d articles  from 

the last two years , with additional sourc es indicated in the text .6,22,23 

The main limi tations of existing res earch findings  are:  

Lack of data and evidence on long -term exposure  to micro - and nanoplastics  and the associated 

impact s on human health .  

Data on long -term and population -level exposur e remains limited as  discussed elsewhere in this 

submission . The lack of long ‑term, high ‑quality data makes it diff icult to develop and impl ement  

precautionary approaches to regula te micro - and nanoplastics using  production controls, chemical 

additives, and product ‑specific restrictions . A related  critical gap is the absence of human biokinetic 

data describing micro - and nanoplastic absorption, distribution, metabolism, retention, and 

excretion .  

Among the human observational studies in the existing evidence base, many show inconsistent 

control s for confounding factors, including dietary patterns, occupational exposures and 

co ‑pollutant exposures. Sample sizes are often small and drawn from selected clinical populations , 

including patients with pre ‑existing cardiovascular disease  or undergoing surgery , introducing 

selection bias and limiting the ability of res ults to be generalised to other scenarios or populations .  

These ev idence gaps make it  difficult to conduct  dose –response assessment s and quantitative 

evaluation  of risk that can be confidently applied to real -world scenarios . It also limits Australia ’s 

ability to set evidence ‑based limits or safety benchmarks for micro - and nano plastics in water, food, 

air, or consumer products.   

Lack of standard isation for methods used to  detect , quantify  and characteris e mic ro- and 

nanoplastics.  The methods currently in use for monitoring and research are  highly variable with 

non ‑standardised protocols, limiting reproducibility, comparability, and confidence in reported 

findings.  Detection of nanoplastics is particularly challenging due to their extremely small size, 

complex distribution within tissues, dynamic physicochemical properties, and the absence of 

sufficiently sensitive and standardised analytical methods. 26 Contamination during sampling and 

analysis remains a persistent concern, with uneven use of clean ‑room procedures and control 

measures . 

Limited ability to compare  current micro - and n ano plastic research models with real-world 

environmental micro - and nano plastic contamination . Most experimental studies rely on synthetic, 

commercially produced particles, often at concentrations far exceeding typical environmental or 

human exposure levels. These particles differ from real ‑world micro - and nanoplastic s, which are 

biologically contaminated. High ‑dose laboratory exposures are useful for identifying potential 

mechanisms but may not accurately reflect chronic, low ‑dose human exposures, adaptive 

responses, or cumulative effects over time.   
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Limited ability to com pare across studies and an incomplete  understanding of the  biological 

mechan isms by which  micro - and n anoplastics  affect  the human b ody . Current evidence  on the 

biological mechanis m of action shows that micro - and nanoplastic can induce oxidative stress, 

inflammation, and immune dysregulation . Due to other limitations with research models , 

confou nding factors and inherent  differen ces  in research design, it is difficult to compare res earch  

findings  to gai n cla rity about these effects depending on exposure routes, particle characteristics, 

and co ‑exposures . This leaves a critical gap in existing evidence  about which particle types or 

properties are most harmful and how they drive disease in humans.   

Limited geographic and socioeconomic representation  among the existing evidence : Most data 

originate from high ‑income settings, which l imits understanding of global exposure patterns, 

vulnerability, and disease burden, particularly in low ‑ and middle ‑income countries where exposure 

profiles may differ substantially.  

Rec ommendation 2: The A ustralian Government should ensure continue d investment  in researc h 

that address es current  evidence gaps , which is aimed at better understand ing  the impact of 

micro - and nano plastics on human health . This includes  investing in : 

(f) longi tudinal human studies that will help to determine whether exposure to micro - and 

nanoplasti cs ca uses cardiovascular disease or other chronic  conditions, and whether 

effects are  dose -dependent  

(g)  targeted calls  for research  through national research funders (NHMRC, MRFF) where 

urgent evidence gaps are not otherwise being addressed  

(h)  developing  improved  detection methodologies for microplastics and nanoplastics that 

can better measure levels of  human exposure  and their presen ce in the environmen t 

(i) develop ing  improved  laboratory models for micro - and nanoplastics  that better reflect 

real -world environmental characteristics and human exposure conditions.  

(a)  research that identifies p opulations at higher risk of harm from micro - and nanoplastics  

based on geo graphic or socioeconomic considerations , and prioritising research that finds 

ways  to reduc e this risk and prevent disease . 
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Appendix 1 : 

Summary of e vidence of micro - and n ano plastics  in the e nvironment  

that was  used to inform the recommendations in this submission  

Micro - and n ano plastics are wide sprea d in the environment  

Micro- and n ano plastics  are ubiq uitous as a n environment al pollutant , which has  raised  concerns 

about the potential for harm to  human health  through environmental exposure . They can exist in 

various forms  including beads, fibres and films, and have characteristics that vary according to their 

size and shape. 14 Microplastics are generally defined as plastic particles smaller than 5 mm  in 

diameter , while nanoplastics are about 5,000 times smaller, with an  upper size limit of about 1,000 

nano metres (10-9 m) in diameter .11 

Evidence from Australian studies demonstrates  that microplastics are wi despread  in the 

enviro nment :8,9  

• Microplastics have been detected in indoor air, soil, road dust, sediment, freshwater, marine 

water and living organisms , with microp lastic fibres of less than  1 mm  observed most frequently . 

• Microplas tics can accumulat e in sediments and aquatic organisms  along the marine food 

chain . They are widely  present in seafood , with particularly high levels observed in filter-feeding 

species such as shellfish  varieties that are  commonly consumed by humans .  

• Urbanisation, traffic density and industrial activity are strong drivers of microplastic  

concentrations .  

• Road dust entering  freshwater systems is a  major pathway  for microplastics to enter the marine 

environment.  

Human exposure to micro - and nano plastics is unav oidable  

Micro- and nano plastics  have gradually penetrated the  food chain and  into human diets , making 

human e xposure largely  unavoidable .6,7 They have been detected in a wide range of commonly 

consumed foods and beverages, including bottled water, salt, sugar, honey, and beer , which could 

have become contaminated with micro - and nano plastics  during processing or packaging. 7,13 

As well as ingest ing micro - and n ano plastics  in food , people  can also be exposed by ingesting  

contaminated  drinking water , direct contact w ith consumer and medical materials , and  through the  

atmosphere  via inhala tion of airborne particles .14,15 Airborne microplastics are present in both indoor 

and outdoor environments from construction materials, synthetic textiles, road -wear particles, landfills, 

plastic abrasions, waste incineration, and sewage sludge. 27 A summary of studies that have 

estimated levels of human exposure to microplastics through  the most common pathways is 

provided in Table 2 on the following page . 
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Table 2: Estimated levels of human exposure to microplastics , by exposure route . 

Estimated exposure  or risk of exposure  Populations likely at higher risk of exposure  Reference s 

Inge stion of contaminated food and water  

0.1–5 g of microplastics per week (gl obal av erage)  No groups specifi ed  Ref 28 

Inhalation of indoor and outdoor airborne micro plastics  

• C an be continuously inhaled   

• Smaller or fibrous particles less than 5 

microm etres can likely penetrate more deeply 

into the respiratory tract  

• Workers in the plastics manufacturing, waste 

management, and recycling industries  

• People living in highly contaminated 

environments  

Refs14,29,30,27 

Direct skin contact  through water, surfaces, or personal care products containing plastic particles  

Extent and clinical significance remain uncertain   

• Microplastics  – likely limited ability to penetrate 

intact skin  

• Nanoplastics  - may be capable of crossing the 

skin barrier under certain conditions  

• Workers in the plastics industry  and waste 

management industries  

• Peop le engag ing in leisure activities in 

contaminated environments  

Ref  14 

Multiple exp osure routes 

Ingestion of contaminated f ood and water  

39,000–52,000 particles per capita annual ly  

Inhalation  

74,000–121,000 particles  per capita annual ly 

No groups specifi ed  Ref 31a  

Ingestion and inhalation  

Children : 184 ng per capita per day  

Adults: 583 ng per capita per day  

No groups specifi ed  Ref 32b  

a  United States  based modelling  study;  b Probabilistic model  of lifetime exposure  

Micro - and nano plastics can make other harmful chemicals  more toxic  

A further potential risk  to the environment  and human health  is that micro- and nanoplastics can 

accumulate in organis ms and ampli fy the toxicity of other harmful ag ents. As well as t heir inherent  

toxicity and potential  for bioaccumulation , micro - and nanoplastics can  adsorb and transport 

hazardous substances .33 They ca n bind to and  transform other toxic chemicals and pollutants , 

including persistent organic pollutants and toxic metals , into a form that is more readily abs orbed by 

human s and other organism s. This means that they can increase exposure to or bio ac cum ulation of  

co -c onta minants found in the same environments as microplastics . The health risks associated with 

exposure to micro - and nanoplastics can vary  depending on the particle size, shape, surface 

chemistry, dose, and polymer composition. 15 
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