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Abstract

Plastic food contact materials (FCMs) contain intentionally added substances as well as non-intentionally
added substances (NIAS) that can migrate into food and contribute to human chemical exposure. While
regulatory frameworks primarily rely on targeted analysis of known chemicals, the increasing complexity of
plastic formulations, recycled materials, and bio-based alternatives require more comprehensive approaches
for chemical safety assessment. This work presents an integrated analytical strategy for the chemical safety
assessment of plastic FCMs, combining advanced sample preparation, state-of-the-art analytical chemistry,
computational data analysis, and modern toxicological evaluation. The proposed methodology integrates
complementary sample preparation techniques to maximize chemical coverage across a broad range of
physicochemical properties. High-resolution analytical platforms are combined with advanced data
processing workflows for comprehensive chemical characterization, including both targeted and non-
targeted analyses. The analytical outputs are subsequently evaluated using computational toxicology tools
and New Approach Methodologies (NAMs), including in vitro and in silico approaches, to support hazard
identification and prioritize substances for further assessment. Rather than relying solely on standardized
targeted testing, this strategy adopts a holistic, weight-of-evidence approach that addresses the complexity
of chemical mixtures associated with plastic FCMs. The results of employing such integrated approaches
(Bhattarai et al 2025, Vazquez-Loureiro et al 2025, Hader et al 2025, Zimmermann et al 2020) demonstrate
that combining complementary sample preparation techniques, high-resolution chemical analysis,
advanced data interpretation, and predictive toxicological tools substantially improves the identification,
prioritization, and assessment of both known and previously uncharacterized chemicals. Integrating
analytical chemistry with computational toxicology tools and NAMs enables more efficient, science-based
decision-making for ensuring chemical safety of plastic FCMs while reducing uncertainties associated with
complex chemical mixtures.
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