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Impact of micro and nanoplastics on human
respiratory and immunological systems



Microplastics can enter the body via:

•The lungs (inhalation)

•The gut (ingestion)

•The skin (minor route)



80% of human intake is from inhalation
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What are the risks of microplastics inhalation?



What is risk?

Hazard Exposure

Vulnerability

RISK

How toxic are microplastics? How much are we exposed to?

Who is most sensitive?



How much are we exposed to?

Hazard Exposure

Vulnerability

RISK



Exposure to microplastics in the air

References

•Outdoor: 1-20 particles/m3

•Indoor: up to 500 particles/m3



Exposure to microplastics

References

•Outdoor: Tire abrasion

•Indoor: Textiles like polyester, nylon



Estimated human exposure
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Where do people think these 
indoor microplastics come from?
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Data from national survey, Geiger&Maltagliati



Image from US EPA

Picture: 10.1080/14760584.2019.1692657

Wind pipe
< 100 µm

Airways
< 10 µm

Air sacs
< 5 µm

Which ones can enter the lungs?

Nose
> 100 µm



Exposure: microplastics are found in lung tissue

Most common: polyester, nylon, polyurethane
12

Pauly et al Cancer Epidemiol Biomarkers Prev 1998
Amato-Laurenco et al. J Haz Mat 2021
Jenner et al. Sci Total Envir 2022



How toxic are microplastics?

Hazard Exposure

Vulnerability

RISK



Hazards of inhalable microplastics

•Particle-related

•Additive-related

•Adsorbant-related

LUNG

OTHER ORGANS



Hazards: particle/fiber toxicity

Adapted from Wieland et al. J Haz Mat 2022

Effects:
• Uptake by 

immune cells
• Inability to 

degrade
• Inflammation

Drivers of toxicity:
• Dose
• Size
• Shape
• Surface



Hazards: additives in plastic



>16,000 in chemicals found in plastic

Chemicals of concern

Less hazardous

Not hazardous

Being investigated

NO DATA!

Globally regulated

Not regulated

Monclus et al. Nature 2025



Microplastics as pollutant carriers

Kinigopoulou et al. J Mol Liq 2022



Hazards:

Lung effects?

Vasse et al. ERR 2024 19

Polyvinyl chloride (PVC)
• Asthma
• Dust lungs
• Scarred lungs
• Lung cancer

Polyamide (nylon)
• Lung inflammation
• Scarred lungs
• Lung cancer

Artificial stone (silica+polyacrylate)
• Dust lungs
• Scarred lungs



Our research question
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What do textile microplastics to the lungs?

•Most exposure from being indoor

•Indoor mostly textile microplastics



Which cells  are first exposed to microplastics?

Airways Air sacs



What do textile fibers do to immune cells?
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Immune cells 
chase and eat 
nylon fibers

Immune cells

Nylon



Immune cells grow big and angry when eating 
microplastics



What do textile fibers do to lung epithelial cells?

25 Song et al, AJRCCM 2024

Mini-airway Mini-air sac



What does it look like in real life?
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Airway

Airway

Air sacs

Air sacs



Mini-airways Mini-air sacs

Song et al, AJRCCM 2024



Nylon 
fiber wash

Nylon on top of cells Wash of nylon

Is the fiber toxic or leaching chemical?

Song et al, AJRCCM 2024

Nylon within cells

Contact possible No contact possible
Only washed
out chemicals



wash

Song et al, AJRCCM 2024



Song et al, AJRCCM 2024



Who is most sensitive?

Hazard Exposure

Vulnerability

RISK



Song et al, AJRCCM 2024

Mini-lungs are a model of:

•Repairing lungs

•Developing/growing lungs

So who is most vulnerable?

•Patients with lung disease?

•Fetuses?

•Children?



What we now know

•Microplastics are a novel type of air pollution

•Nylon fibers are taken up by immune cells

•Nylon inhibits development of mini-airways

•Culprit: leaching chemical(s)

•The biological mechanism behind the loss of airways

•How we can get airways back
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Key questions we still need to answer

✓Does this happen in lungs of humans?

✓What is the dose needed to see these effects?

✓How many microplastics get into our lungs per 
day?

✓Which chemicals leach out of plastics?

✓What do the other hundreds types of plastics do?
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Implications
•Most at risk may be:

✓Children?

✓People with a lung disease?

•Is recycling a good idea?

•Are bio-based plastics better?

•Can we regulate fiber or chemical shedding from 
textiles?
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What can we do today?

•Use less plastics

•Ventilating helps (or air purifyer)

•Vacuum cleaning helps

•Don’t eat from plastic containers

•Don’t microwave your food in plastic
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