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Abstract
Micro- and nanoplastics (MNPs) are emerging contaminants of increasing concern in food safety, with growing evidence of potential human exposure through dietary intake. Climate change factors, such as rising temperatures, extreme weather events, flooding, and altered waste dispersion pathways, may influence the distribution, transport, and accumulation of MNPs in terrestrial and aquatic food systems, potentially exacerbating associated food safety risks.
Despite increasing scientific and regulatory attention, robust assessment of MNPs in food remains technically challenging, constrained by the lack of harmonised analytical methodologies, validated workflows, and suitable reference materials to support standardisation across laboratories and matrices.
This presentation outlines ongoing efforts to develop, establish, and standardise robust analytical approaches for the detection, characterisation, and quantification of MNPs in diverse food matrices. Key methodological challenges will be discussed, including method validation constraints, matrix interferences, particle heterogeneity, size-dependent analytical biases, and limitations in current quantification strategies under complex and variable environmental conditions influenced by climate-related stressors.
The presentation will further highlight recent progress in improving analytical robustness, reproducibility, and inter-method comparability. It will also explore potential pathways towards method harmonisation and inter-laboratory standardisation to support future regulatory applications, strengthen climate-resilient food safety monitoring, and enhance risk assessment frameworks for MNPs as an emerging climate-driven food safety concern.

