
NANOINNOVATION 2026 

Micro- and Nanoplastics: Ecotoxicological Threats from Ecosystems to Human Health 

Giovanni Libralato 

Department of Biology, University of Naples Federico II, Naples  

 

Micro- and nanoplastics (MNPs) have emerged as pervasive environmental contaminants, 
posing significant risks to terrestrial and aquatic ecosystems as well as human health. Their 
persistence, mobility, and ability to accumulate pollutants raise concerns about biodiversity 
loss, food safety, and chronic human exposure. Understanding the environmental fate and 
biological effects of both conventional and bio-based plastics is essential for developing safer 
and more sustainable materials. The BIOPLAST4SAFE project, funded by the PNC Ministry of 
Health (Italy), addresses these challenges by applying a Safe-and-Sustainable-by-Design 
approach to evaluate the safety, functionality, and sustainability of innovative bioplastics 
throughout their life cycle. The project investigates degradation pathways, the formation of 
micro- and nanoplastic particles, and their potential ecotoxicological impacts across 
environmental compartments. It integrates advanced analytical methods, ecotoxicity testing, 
and life-cycle assessment to support evidence-based material innovation. BIOPLAST4SAFE 
also examines the implications of plastic-derived particles for human exposure through food 
and environmental pathways.  


