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I\/Ilcro and Nanoplastics in Food Products and Drinking Water:

Risk Assessment, Analytical Methods, and Regulatory Framework Development
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~ INTRODUCTION &AIM

The relevance of adequately assessing human dietary intake of synthetic polymer particles is undeniable. Through comprehensive research work employing
an interdisciplinary approach for the first time in Russia, one of the pressing and emerging issues in modern food hygiene and food safety — the problem of
mlcroplastlcs (MPs) and nanoplastics (NPs) — has been studied.

METHOD

The research included preparation of MPs/NPs reference materials, development and validation of analytical methods for detecting MPs/NPs in key food
types and drinking water, and exposure and health risk assessment for the general population and occupational groups.

The development and validation of analytical methods. Sample's studies
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Using the developed scheme for concentrating MPs and NPs were studies 81 samples:
- bottled water in various containers (1-5 liters)
- food salt (sea, boiled)

Physico-chemical studies: IR spectroscopy, laser diffraction, DLS, GC-MS

SPME, DSC, Raman-micrqspectrometry,.flow-cytometry, TEM with EDS, Comparative differential polarized Zeiss Axio Imaﬁ;ﬂ;{gﬁﬁi r/olzicr)r;n microspectrometry / Fluorescence and confocal } JUI ces ( ne Ct ar, recon Stltut e d, 1_2 ||t ers in ac Ont ain er)
electronic paramagnetic resonance
- non-alcoholic beverages (in assortment; 1-2 liters in a container)
The creation and characterization of MPs and NPs reference samples - cereals (rice, buckwheat), packaged tea (nylon), craft glasses, etc.

RESULTS & DISCUSSION

MPs contamination levels in most of the 81 tested samples (salt, sugar, juices, cereals, etc.) were relatively low. However, certain bottled
waters, nylon tea bags, and paperboard cups were identified as significant MPs/NPs sources with regular use. Athletes consuming bottled
water and take-away food in plastic may face elevated exposure.

Sample Type Processing Developed Guidelines “Procedure for Detecting Micro- and Nanoplastic Particles in Food
e > 20liters ( 37% H,0, solution in - D Products and Drinking Water”, outlining a structured protocol for sample preparation,
Bottled water kwater (1:1) in a ultrasonic —, R separation, and analysis.
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CONCLUSION

The developed algorithm can be used by organizations conducting large-scale studies on MPs and NPs levels in food products and
drinking water to generate a representative body of data. A database was created titled "Data on the Consumption of Food Products
Packaged in Plastic Containers and Products with the Highest Detected Levels of Microplastic Particles in the Russian Federation." In
combination with a representative dataset on the concentrations of MPs and NPs particles in food products available on the Russian
market, this database will allow for the future assessment of their contribution to the total dietary MPs exposure of the Russian population.
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