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Nanomaterials and advanced materials are part of the key enabling technologies with broad
potential benefits, but their novel physico-chemical properties create potential occupational health
risks. Prevention-through-Design (PtD) can be applied to nanotechnology-based production and
research processes to anticipate and reduce workers’ exposure from the earliest design stages.
Limited workplace evidence, absence of legally enforced nanomaterial-specific occupational
exposure limits, fragmented risk-assessment tools, and implementation barriers for small
enterprises are the current challenges to be faced in OSH sector. INAIL proposes a methodological
framework that integrates scenario characterization, qualitative and quantitative risk assessment,
exposure measurement, control banding, preventive design measures, and cost—benefit and
effectiveness evaluation. Harmonized tiered monitoring, multi-metric aerosol measurements,
biomonitoring, and targeted occupational safety and health training are presented as
complementary components. Overall, PtD can embed health, safety, and environmental principles
early, reducing retrofit costs and project disruption. Its wider adoption requires multidisciplinary
collaboration, standardized methods, grouping approaches, stronger evidence, and additional case
studies to balance production performance with effective exposure prevention.



