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Introduction. The prevalence of microplastics (MPs; particles smaller than 5 mm) and nanoplastics (NPs; smaller than 1 μm) in the environment has raised concerns regarding potential biological effects, highlighting the need for further investigation. However, environmental MNPs vary widely in properties like size, shape, and surface modifications, often overlooked in lab studies using uniform particles.
Aims. This study aims to address the critical gap in understanding the environmental impact of MNPs by developing libraries that accurately reflect their complex physicochemical properties, enabling comprehensive safety evaluations.
Methods. Polyethylene (PE) and Polyvinyl chloride (PVC) were chosen as representative polymers due to their widespread use. Sphere, fragmented and surface-oxidized MNPs were generated to mimic environmental conditions. ATR-IR analysis and scanning electron microscopy were employed to confirm their properties. Cytotoxicity was evaluated by MTT assay.
Results. Surface-oxidized MNPs were created through exposure to vacuum UV light at 172 nm in air, mimicking environmental conditions. ATR-IR analysis detected hydroxy and carbonyl groups on the surface. NPs were produced using a precipitation-based method outlined in previous literature. Using these MNPs libraries, cytotoxicity assessments were performed. Surface-oxidized MNPs demonstrated elevated cytotoxicity compared to their non-oxidized MNPs, as indicated by cytotoxicity assays. These results emphasize the necessity of incorporating environmental factors into MNPs safety evaluations.
Discussion. The development of these libraries provides a valuable tool for conducting comprehensive safety evaluations, including oral and inhalation exposure tests, and various hazard analyses. These resources are accessible for distribution upon request through future collaborations. For inquiries concerning these libraries, please contact Yuya Haga at haga-y@phs.osaka-u.ac.jp.
