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Microplastics – Definition 

• micro- (5 mm–0.1 µm) 

• nanoplastics (< 0.1 µm)



Microplastics composition

POLYMERS



Microplastics 
composition
Plastic additives: antioxidants, 
plasticizers, heat and UV 
stabilizers, flame retardants, 
processing aids, colorants, fillers, 
surfactants and biocides 

Plastic contaminants from the 
environment: POPs and PAHs

Microbial biofilms



Sources of 
microplastics in 
primary production 

• Agricultural activities

• Fisheries and aquaculture 
activities

• Macroplastic degradation

• Personal care products

• Pellets for plastic 
production

Most of plastic 
(39%) is used for 

packaging. 
10% of annual 

production ends up 
at sea



Sources of MPs in the processing environment
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MAXIMUM P95 CONSUMER FOOD CONSUMPTION 
FOR SELECTED FOODS (G/DAY) 



ESTIMATES OF DIETARY EXPOSURE TO MICROPLASTICS 
FROM CONSUMPTION OF SELECTED FOODS 



Dietary exposure 

The human body is expected to 
eliminate more than 90 percent of 
micro- and nanoplastics ingested 

This Photo by Unknown Author is licensed under CC BY-SA

https://en.wikipedia.org/wiki/Dysphagia
https://creativecommons.org/licenses/by-sa/3.0/


Toxicity of microplastics and nanoplastics
Accumulation in liver, kidney and gut 

Decreased liver weight, inflammation and lipid 
accumulation 

Neurotoxicity

Oxidative stress 

Lung inflammation





Microplastics 
induce 

alterations 
in the gut 
microbiota 

of all animal 
models used

Biological 
relevance of 
the microbial 

alterations 
described in 

those studies is 
not clear



Exposure 
assessment 
• Comparison of the 

calculated intake of 
contaminants and additives 
(worst case scenario) 
directly from microplastics 
in seafood and the total 
dietary intake of these 
compounds



What do we know then? 

• Despite the many laboratory tests 
involving virgin polymers, this 
may not be indicative of actual 
environmental exposure. 

• Organisms are exposed to a 
mixture of microplastics, plastic 
additives and environmental 
contaminants in the natural 
environment. 



Challenges for 
food safety 
standard setting

• Lack of standardized lab 
materials to compare data

• Lack of toxicological data

• Lack of studies to understand 
the overall exposure to 
microplastics via diet

This Photo by Unknown Author is licensed under CC BY

https://www.frontiersin.org/articles/10.3389/feart.2019.00080/full
https://creativecommons.org/licenses/by/3.0/


Way 
forward

• Analytical methods for the detection and 
quantification of microplastics in the 
environment (water, sediments and biota) 
and food should be standardized, with a 
focus on the smaller (less than 150 µm) 
particles. 

• After this, occurrence data, including 
particle size, must be generated, to be 
used for exposure assessment of dietary 
intake. 



Way forward
• Toxicological data on 

microplastics must be generated 
and the most common polymers 
need to be considered during 
this process. 

• The smaller particles (less than 
150 µm) are potentially more 
hazardous and their study should 
be prioritized.

This Photo by Unknown Author is licensed under CC BY-NC

https://ebooksacademicos.blogspot.com/2013/09/
https://creativecommons.org/licenses/by-nc/3.0/


Way forward

• Further data on translocation of 
microplastics containing the 
most common polymers should 
be generated for aquatic 
organisms and humans.

• Studies on microplastics as 
sources of pathogens to 
fisheries and aquaculture 
products and humans need to 
be carried out.



Way forward

• No data are available on the impact 
of cooking or processing seafood 
at high temperature on the 
potential toxicity of microplastics. 

• Data are required on the resultant 
physical and chemical changes in 
microplastics, as well as on the 
chemical interactions between 
nutrients and microplastics.

This Photo by Unknown Author is licensed under CC BY-NC-ND

https://www.flickr.com/photos/silversprite/531569656/
https://creativecommons.org/licenses/by-nc-nd/3.0/


Way 
forward
• We can’t wait to reduce 
plastic use

• We can’t wait to 
implement more 
efficient waste 
management systems

• We can’t wait to find 
alternatives to plastics 

This Photo by Unknown Author is licensed under CC BY-SA

http://www.progressive-charlestown.com/2018/08/passing-gas.html
https://creativecommons.org/licenses/by-sa/3.0/
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