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Overview of the Recommendations for a Definition and Classification of 
Plastic Debris (Wiki MP = 1 to 5000M)

Hartmann NB et al. Environ. Sci. Technol. 2019, 53, 1039−1047



Time-series of deposition rates (n/m2/d) for (A) fibrous,(B) non-fibrous 
and (C) total microplastics in London

Threshold for analysis = 20M: The smallest identified particle (high-density PE) was 25 μm

The deposition rate of fibrous microplastics 

was calculated to range from 510 to 925 

fibrous microplastics/m2/d, with an average of

712 ± 162microplastics/m2/d(mean ± SD).

The non-fibrous microplastic deposition rate 

ranged from 12 to 99 microplastics/m2/d,

with an average of 59 ± 32 non-fibrous 

microplastics/m2/d. 

The average deposition rate of synthetic 

fibres and non-fibrous microplastics 

combined (total) was 771 ± 167 

particles/m2/d 

Wright SL et al. Environ Int. 2020 Mar;136:105411. 



The petro-chemical composition of microplastics in total 
atmospheric deposition

PAN = polyacrylonitrile 

PES = polyester

PA = polyamide 

PP = polypropylene

PVC = polyvinylchloride 

PE = polyethylene

PET = polyethyleneterephthalate

PS = polystyrene

PUR = polyurethane 

Pol. Petr. Res = polymerised 

petroleum resin.Wright SL et al. Environ Int. 2020 Mar;136:105411. 



Presence of airborne microplastics in human lung tissue

31 synthetic polymer particles and fibres were observed in thirteen of the twenty autopsied 
decedents, of which 87.5% were particles (all fragments) and 12.5% were fibres (length to width 
ratio >3).
Approximately 0.56 MP particles/g of lung tissue. Mean weight of a set of normal adult lungs is 
approximately 840 g: 470 particles in both lungs.

The mean particle size was 3.92 (±0.67) µm, ranging from 1.60 to 5.56 µm, while the mean fibre 
length was 11.23 (±1.96) µm, ranging from 8.12 to 16.80 µm.
Particles found in this study ranged from 1.60 to 5.58 µm in size have the capability to reach the 
bronchial-alveolar regions by mechanisms of inertial impaction and sedimentation.

Polypropylene was the most frequent polymer (35.1%), followed by polyethylene (24.3%); cotton 
(16.2%); polyvinyl chloride and cellulose acetate (5.4%); and polyamide, polyethylene co 
polypropylene, polystyrene, polystyrene-co-polyvinyl chloride, and polyurethane (2.7%).

Amato-Lourenço LF et al. Journal of Hazardous Materials 416 (2021) 126124



Transcriptomic analysis of BEAS-2B cells exposed to PS-NPs (80nM) for 24 h.

Han M et al. Sci Total Environ 2024 Nov 25:953:176017.



The progress of integrin A5B1 promote PS-NP ingestion.

Han M et al. Sci Total Environ 2024 Nov 25:953:176017.



Integrin A5B1 promotes ROS production and inflammation under 
PS-NPs exposure.

Han M et al. Sci Total Environ 2024 Nov 25:953:176017.



The integrin A5B1 promote PS NP ingestion, and then induce 
oxidative damage and necrosis

Han M et al. Sci Total Environ 2024 Nov 25:953:176017.



Effects of PS-NPs (0.8M) on the intracellular generation of reactive 
oxygen species in A549 cells.

Milillo C et al. Front. Public Health 12:1385387



Effects of PS-NPs (0.8M) on the cytokine expression in A549 cells.

Milillo C et al. Front. Public Health 12:1385387.



Macrophage NP/MP phagocytosis and ROS production (NR8383 AM in vitro)

Chen L et al. Environ Sci Technol. 2025 Apr 15;59(14):6993-7003.



Effects of micro- and nanoplastic exposure on macrophages: a 
review of molecular and cellular mechanisms

Ahmadi P et al. Toxicol Mech Methods 2025 May 20:1-24.



Cellular changes in the BALF obtained from intratracheal administration 
of PP NPs: NP size = 0.66M

Woo J-H et al. Part Fibre Toxicol 2023 Jan 10;20(1):2.



PP induces inflammation and ROS production in the lung of mice

Woo J-H et al. Part Fibre Toxicol 2023 Jan 10;20(1):2.



PP-instilled mice regulate p38 and NF-κB activation

Woo J-H et al. Part Fibre Toxicol 2023 Jan 10;20(1):2.



PP stimulation induces ROS and inflammatory response

Woo J-H et al. Part Fibre Toxicol 2023 Jan 10;20(1):2.



p38 and NF-κB activation in PP-exposed A549 cells was regulated by 
inhibition of ROS

Woo J-H et al. Part Fibre Toxicol 2023 Jan 10;20(1):2.



Pathway by which NF-κB signaling is activated as a result of PP 
exposure in the lung

Woo J-H et al. Part Fibre Toxicol 2023 Jan 10;20(1):2.



FLAURA – overall survival

Ramalingam S et al. N Engl J Med. 2020 Jan 2;382(1):41-50.





Lung adenocarcinoma promotion by air pollutants.

Hill W et al. Nature. 2023 Apr;616(7955):159-167.



Lung adenocarcinoma promotion by air pollutants.

Hill W et al. Nature. 2023 Apr;616(7955):159-167.



Lung adenocarcinoma promotion by air pollutants.

Hill W et al. Nature. 2023 Apr;616(7955):159-167.



A few key questions

What, if any, impact does the reported alveolar deposition of the larger 
atmospheric MPs have on lung cancer risk? 

Are immunostimulatory nanoplastics and small biactive MPs inhaled in 
biologically meaningful quantities by humans? 

Are NPs deposited and maintained in the alveoli of humans (as they are in 
mice) in sufficient doses and durations to mediate local biologically 
meaningful effects?

Will any increase in inflammation mediated by inhaled NPs actively mediate 
promotion of otherwise dormant oncogenes to drive LCINS?
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