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Objectives. Dental health care personnel have increased risk of lower airway diseases such as
asthma, allergy, COPD and fibrosis. Abrasive dental procedures can release sub-microscopic
dental composite fragments containing filler particles, tooth material, and bioaerosols. This study
aimed to assess aerosol exposure levels in dental clinics, characterize respirable particles by size,
type and concentration level, and evaluate the toxicological effects of composite particles in
experimental models of the airways in vitro and in vivo.

Methods. The field study included stationary and personal real-time air sampling to determine
respirable particle mass, size distribution, composition, and individual exposure levels in dental
clinics. A 3D alveolar cell culture model was exposed at the air-liquid interface to respirable
composite particles generated in vitro by abrasive drilling, and cytotoxicity was assessed. In vivo
toxicity was assessed in mice intratracheally instilled with in vitro-generated composite particles.

Results. The highest geometric mean respirable particle mass concentration was 0.06 mg/m?.
However, real-time monitoring showed elevated ultrafine particle levels during specific
procedures, which were efficiently removed by mechanical ventilation. Moreover, microbial DNA
levels varied significantly between clinics (P < 0.0001). Preliminary in vitro results indicate
cytotoxicity after 24 hours exposure whereas no significant differences were observed in
bronchoalveolar lavage cell composition in vivo.

Conclusion and future work. Despite respirable particle mass concentrations below the
Norwegian occupational exposure limit (5 mg/m?), increased ultrafine particle levels indicates
potential respiratory risks. Future work will validate in vitro effects by assessing inflammatory
and fibrotic signatures in vivo.
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