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Micro- and nanoplastics (MNPs) are now recognized as pervasive contaminants in aquatic, terrestrial, 
atmospheric, and biological environments, raising growing concerns about their impacts on 
ecosystems and human health. Addressing this challenge requires reliable analytical methodologies 
and effective mitigation strategies capable of supporting risk assessment and sustainable innovation. 

This presentation highlights recent advances in the detection, characterization, and mitigation of MNPs 
through an integrated multidisciplinary approach combining analytical chemistry, materials science, 
and environmental engineering. Advanced microscopy and spectroscopic techniques enable the 
morphological and chemical characterization of particles across a wide size range, while artificial 
intelligence-based image analysis offers new opportunities for rapid, objective, and reproducible 
particle detection and classification. 

Applications to environmental, biological, and food matrices have provided new insights into the 
occurrence, distribution, and exposure pathways of MNPs, contributing to improved understanding of 
their environmental fate and potential implications for human health. 

The presentation also discusses innovative mitigation strategies, including eco-design approaches, 
sustainable polymeric materials, advanced filtration technologies, and circular economy solutions 
aimed at reducing MNP release at the source and limiting their environmental dispersion. 

By integrating advanced analytical tools with sustainable technological solutions, this work contributes 
to the development of harmonized monitoring approaches and effective mitigation strategies, 
supporting the One Planet–One Health vision that links environmental protection, ecosystem 
resilience, and human well-being. 
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