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Can we imagine a world without Plastic?
Global production, use, and fate of polymer resins, synthetic fibers, and 

additives (1950 to 2015; in million metric tons)

Geyer et al. (2017)
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Global plastic value chain and estimated losses to the 
environment for the year 2015

Ryberg et al. (2019)
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Should we worry about Microplastic exposure?

 How are we exposed to microplastic?

 What are the direct and indirect evidences for the associated health effects on 
various organisms?

 Are their evidences for microplastic toxicity on humans?

 What are the governing factors?

 Has the overall risk been characterized? 
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Human exposure to Microplastic
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Microplastic in Food

EFSA CONTAM Panel (2016)

Microplastic in Air

Cox et al. (2019)
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Microplastic in Drinking Water

WHO (2019)
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Human exposure to Microplastic

Cox et al. (2019)

URL-4

Presenter
Presentation Notes
Cox, K. D., Covernton, G. A., Davies, H. L., Dower, J. F., Juanes, F., Dudas, S. E., 2019. Human consumption of microplastics. Environ. Sci. Technol. 53 (12), 7068– 7074.
URL-4: https://www.cnbc.com/2018/10/23/researchers-detect-microplastics-in-human-waste.html




10

The Lost Plastic and it’s Consequences

Evidences for health effects of Microplastic

Sharma and Chatterjee (2017)
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Effects on Humans
Barboza et al. (2018)

Carbery et al. (2018)

Presenter
Presentation Notes
Barboza, L.G.A., Vethaak, A.D., Lavorante, B.R.B.O., Lundebye, A.K., Guilhermino, L., 2018. Marine microplastic debris: an emerging issue for food security, food safety and human health. Mar. Pollut. Bull. 133, 336-348.
Carbery, M., O’Connor,W., Palanisami, T., 2018. Trophic transfer of microplastics and mixed contaminants in the marine food web and implications for human health. Environ. Int. 115, 400-409.



12

The Lost Plastic and it’s Consequences

Effects on Humans: In Vitro Evidence

Schirinzi et al. (2017)

Presenter
Presentation Notes
Schirinzi, G.F., Pérez-Pomeda, I., Sanchís, J., Rossini, C., Farré, M., Barceló, D., 2017. Cytotoxic effects of commonly used nanomaterials and microplastics on cerebral and epithelial human cells. Environ. Res. 159, 579–587.



13

The Lost Plastic and it’s Consequences

Summary

 Enough evidence is available on the presence of microplastics in different environmental matrices.

 Sufficient data is available to suggest human exposure and ingestion of microplastics.

 Direct evidences are available for their health effects on different organisms. Potential mechanisms
are also proposed.

 Direct evidence of health effects on humans is still not available, although many pathways are
proposed.

 In Vitro studies do suggest cytotoxicity to humans.
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Suggestions, Recommendations, and Discussion

 We need to minimize the loss of plastic and thus its environmental burden.

 More in-depth understanding is needed for the fate of the lost plastic and the associated
consequences on economics, ecology, and human health.

 A more comprehensive human exposure assessment is needed.

 There is a need to establish health related hazards due to plastic/microplastic on human health with
rigorous studies.

 More studies are required to perform a comprehensive risk assessment for better management of the
associated concerns.
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Thank You!

Prof. Amritanshu Shriwastav
ESED, IIT Bombay
amritan@iitb.ac.in
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