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Microplastic is ubiquitous

• A wide variety and large quantity of plastic is being consumed 
on a large scale by human beings.

• Plastic has desirable characteristics 

: durability, resistance, low cost.

• Air, soil and water + plastic 

→ smaller particles called micro and nanoplastics (NMPs).

• Plastic particles can be found in soil, water, and air.





259 bottles were analyzed

Fobes 2018, Front Chem. 2018 Sep 11;6:407.

• 사출성형
• 가수분해





3.1 billion nanoplastics per one cup of tea



Exposure to microplastics

• Drinking-water

• Food (seafood)

• Food packaging

• Indoor/outdoor air

Microplastic in drinking water, WHO, 2019

Dietary and inhalation exposure to nano- and microplastic particles and potential implications for human health, WHO 2022





The Guardian, Thu 24 Mar 2022
Environ Int. 2022 May;163:107199



Environ Sci Technol. 2022 Feb 15;56(4):2476-2486.



Toxics. 2022 Dec 30;11(1):40.



Definitions

• Microplastic (MP) : plastic particles < 5mm in diameter

• Nanoplastic (NP) : plastic particle < 1000nm (1um) in diameter

A scientific perspective on microplastics in nature and society. Berlin: Science Advice for Policy by European Academies; 2019 (10.26356/microplastics).
Dietary and inhalation exposure to nano- and microplastic particles and potential implications for human health, WHO 2022

Attributes of NMP to be considered in assessing both
exposure and hazard



Dietary and inhalation exposure to nano- and microplastic particles and potential implications for human health, WHO 2022



Dietary and inhalation exposure to nano- and microplastic particles and potential implications for human health, WHO 2022



Occurrence in air

• Inhalable fraction : 2.5-10um

• Microplastic < 5 µm : cannot be cleared by 

nasal mucus and can be inhaled directly 

into the lungs 

Dietary and inhalation exposure to nano- and microplastic particles and potential implications for human health, WHO 2022



J Hazard Mater. 2021 Sep 5;417:126007.



J Hazard Mater. 2021 Sep 5;417:126007.



Little data on hazardous effect of NMP in human



Observations from epidemiology

J Toxicol Environ Health A. 1999 May 14;57(1):1-23.

Flock worker’s lung



Am J Respir Crit Care Med. 1999 Jun;159(6):2003-8.



Am J Respir Crit Care Med. 1999 Jun;159(6):2003-8.



Am J Ind Med. 2007 Apr;50(4):274-84. doi: 10.1002/ajim.20440.

Eur Respir J. 2002 Dec;20(6):1610-2.
Eur Respir J. 2005 Jan;25(1):110-7. 



Occup Environ Med. 2007 Sep;64(9):575-81.
Occup Environ Med. 2011 Jun;68(6):425-9.

Int J Occup Environ Health. 2011 Oct-Dec;17(4):345-51. 

Lung cancer incidence : 5 vs 1.61 
(IRR 3.1, 95%CI 1.01-7.23)

Mortality from lung cancer
• "hot -line fitters" 

(RR = 2.13; 1.06 to 4.29)
• "fibre-drawing workers" 

(RR = 1.83;1.09 to 3.07)

No associations between lung cancer 

with wool, silk or synthetic fibre dusts, 

or with most other agents

Association with lung cancer



Thorax. 1975 Apr;30(2):204-19.



• 7 young female patients, working in the same department in a print plant, were admitted to our

hospital (Beijing Chaoyang Hospital, Beijing, China). 

• All had

• same symptoms : shortness of breath

• same clinical findings : pleural effusion and pericardial effusion. 

• Polyacrylate, consisting of nanoparticles, was confirmed in the workplace.

Eur Respir J. 2009 Sep;34(3):559-67



Eur Respir J. 2009 Sep;34(3):559-67



Eur Respir J. 2009 Sep;34(3):559-67



• 20 Non-smokers → Autopsy

• Lived in Sao Paulo for more than 10 years

J Hazard Mater. 2021 Aug 15;416:126124.



• 31 synthetic polymer particles/fibers were observed in 13/20

autopsied decedents

• The mean particle size was 3.92 µm,

• The mean fiber length was 11.23 µm

• Polypropylene (35.1%) > polyethylene (24.3%) > cotton (16.2)

J Hazard Mater. 2021 Aug 15;416:126124.



• Excess human lung tissue was collected 

from thoracic surgical procedures at 

Castle Hill Hospital

• A total of 39 MPs were identified within

11 of the 13 human lung tissue samples. 

Sci Total Environ. 2022 Jul 20;831:154907



Sci Total Environ. 2022 Jul 20;831:154907



• Measured plastic particles in human whole blood from 22 healthy volunteers.

Environ Int. 2022 May;163:107199.



• 22 sputum specimen → 32% detected microplastic

• the size range : 20−500 μm. (median: 75.43 μm; interquartile range: 

44.67−210.64 μm)

• 21 types of microplastics were identified, 

• polyurethane >polyester>chlorinated polyethylene> alkyd varnish

Environ Sci Technol. 2022 Feb 15;56(4):2476-2486.



In vitro studies



J Hazard Mater. 2020 Mar 5;385:121575.

• BEAS-2B (Human lung epithelial cell line) + PS-MP (polystyrene-microplastic)



Cell viability

J Hazard Mater. 2020 Mar 5;385:121575.



Oxidative adverse response : HO-1 protein

J Hazard Mater. 2020 Mar 5;385:121575.



Pro-inflammatory cytokines

J Hazard Mater. 2020 Mar 5;385:121575.



Epithelial cell barrier integrity biomarker

J Hazard Mater. 2020 Mar 5;385:121575.



Predictive biomarker for COPD

J Hazard Mater. 2020 Mar 5;385:121575.



In vivo studies



• Six-week-old male and female Sprague-Dawley rats

• Exposed to 3 different concentrations of polystyrene

micro(nano)plastics (PSMPs), as well as control

• After 14 days, alterations were observed on sevral

endpoints in physiological, serum biochemical, 

hematological, and respiratory function markers

Chemosphere. 2021 Jan;262:128330.



Chemosphere. 2021 Jan;262:128330.



Chemosphere. 2021 Jan;262:128330.



Chemosphere. 2021 Jan;262:128330.



Chemosphere. 2021 Jan;262:128330.



Chemosphere. 2021 Jan;262:128330.



Chemosphere. 2021 Jan;262:128330.



J Hazard Mater. 2021 Aug 15;416:126069



J Hazard Mater. 2021 Aug 15;416:126069



J Hazard Mater. 2021 Aug 15;416:126069



J Hazard Mater. 2021 Aug 15;416:126069



J Hazard Mater. 2021 Aug 15;416:126069



J Hazard Mater. 2021 Aug 15;416:126069



J Hazard Mater. 2021 Aug 15;416:126069



• MP exposure caused 
• pulmonary inflammatory cell infiltration, 

• broncho-alveolar macrophage aggregation, 

• increased TNF-α level in bronchoalveolar lavage fluid (BALF)

• MP exposure also affected asthma symptoms 
• increasing mucus production 

• inflammatory cell infiltration 

• notable macrophage aggregation. 



In summary,

• Microplastic everywhere

• Maybe an important PM (particle matter)

• Clue from old epidemiologic studies 

• MP may induce lung fibrosis, granuloma, lung cancer 

• Found in human blood, sputum, urine, lung tissue

• In vitro studies

• MP induces cell death, inflammation, oxidative stress and decrease 
epithelial integrity

• Maybe associated with COPD 

• In vivo studies

• Associated with lung inflammation and macrophage aggregation

• Future studies are needed to conclude hazardous effect of MP in human 
health.
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