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Abstract 

The increasing use of advanced polymeric materials in the automotive sector raises concerns 
regarding the release of airborne micro- and nanosized particles during car body repair activities (such 
as sanding and polishing on plastic components and painting), with potential implications for the 
health of exposed workers. This preliminary study contributes to the occupational risk assessment of 
advanced materials by applying an innovative integrated approach that combines workplace exposure 
characterization with the evaluation of biological impact on workers. Personal and environmental 
monitoring was conducted using a multi-instrumental strategy combining NanoScan SMPS, DiSCmini, 
and ELPI+ to evaluate particle number concentration (PNC), mean particle size (Dp), and lung 
deposited surface area (LDSA). Airborne samples were collected using a MiniMOUDI cascade 
impactor for morphological and chemical characterization with scanning electron microscopy (SEM-
EDS). The buccal micronucleus cytome (BMCyt) assay and the fpg-comet test on exfoliated buccal 
cells were used to evaluate local cyto-genotoxic and oxidative effects in exposed workers and 
controls. Data from personal monitoring showed a significant increase in PNC and LDSA in the 
breathing zone compared to the background, accompanied by a reduction in Dp. Measurements with 
NanoScan (Dp 20-65 nm) and ELPI+ (Dp < 30 nm) confirmed the emission of nanometric fractions. 
SEM-EDS analyses identified particles smaller than 200 nm containing Si, C, Ti, Fe, N, and S, 
consistent with process materials and suspected micro- and nanoplastic structures. The results 
demonstrate that car body repair activities represent a significant source of airborne micro- and 
nanoparticles with a high potential for deposition in the deep respiratory tract and can induce early 
local genotoxicity. This integrated methodological framework provides a promising tool for the 
occupational risk assessment of emerging materials, supporting the development of innovative 
prevention strategies to ensure safer workplaces in the context of micro- and nanosized materials, in 
line with WHO priorities. 


