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Abstract: 
The detection and quantification of micro- and nanoplastics (MNPs) in complex environmental 
matrices represent a critical analytical frontier in environmental research. Flow cytometry (FCM) 
has emerged as a high-throughput, sensitive tool for the direct characterization of these 
submicrometric particles, effectively overcoming the resolution limits of conventional microscopy 
approaches. Experimental applications demonstrated the efficacy of FCM in several key areas, 
such as revealing that a single disposable tissue can release up to 10^8 submicrometric plastic 
particles into the aquatic environment under mechanical stress. Integrated protocols involving 
standardized organic digestion, density separation, and fluorescence-based screening were proved 
necessary to ensure high-sensitivity characterization of particles from biological samples. Despite 
the promising analytical opportunities offered by fluorescence-based techniques, significant 
challenges remain, including the need for standardized protocols, the removal of organic matter 
interferences, and the development of polymer-specific staining. Nevertheless, FCM is on the way 
to be consolidated as a suitable tool for better monitoring and managing the environmental and 
health risks of micro/nanoplastic pollution. 


