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Determination of methacrylate monomers and adhesive-related
chemicals in inhalable composite dust during a debonding
procedure
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Airborne exposure to methacrylates and other chemicals may occur through inhalation of dust
during orthodontic debonding. In orthodontics, exposure to methacrylates and airborne
particles for patients and staff may exceed that in general dentistry. This pilot study evaluated
airborne particle-associated organic substances released from resin-based materials during
removal of orthodontic bracket adhesive.

Orthodontic adhesive was applied to the buccal surfaces of teeth 17-27 of a Kavo study model
and removed one week later using a Komet Esthetic bur (H379-023) without suction or water.
Inhalable dust was sampled at 4 L/min with a personal pump positioned in the operator’s
breathing zone. Filters were cut, extracted with 80% methanol by sonication, and analyzed
together with an extract of unpolymerized Transbond Plus adhesive.

Extracts were examined by targeted ultrahigh-performance liquid chromatography
high-resolution mass spectrometry using an in-house database of approximately 200
extractables and leachables relevant to dental materials. Seventeen chemicals in the adhesive
extract matched database entries, and eleven of these were detected in air-sampling filter
extracts but not in negative control filters. BisGMA, its monohydrolysis product, and parbenate
occurred at the highest concentrations in the filter extract. The relative abundances of
compounds in the filter extract only partly reflected the Transbond Plus composition; for
example, TEGDMA (about 50 pg/g in Transbond) was not detected in the filter extract, whereas
several BisEMA homologues present at similar or lower concentrations in Transbond were
detected in air samples.



