2019 2022

Strengthened enamel formation via laser irradiation in a supersaturated solution
for the prevention of tooth caries

OYANE, Ayako
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The human tooth enamel is comprised of well-organized apatite nanocrystals.
Dissolution of enamel apatite (demineralization) can be a cause of dental decay. To prevent
irreparable demineralization, fluoride ions are applied to a tooth surface to increase
acid-resistance of enamel apatite through partial ionic substitution. In this study, we demonstrated
rapid formation of a fluoride-incorporated apatite layer on a human enamel substrate via
laser-assisted pseudo-biomineralization. In this process, pulsed laser or dental diode laser (in
combination with light absorbing agent) was used to irradiate the enamel surface to accelerate
pseudo-biomineralization in a supersaturated calcium phosphate solution supplemented with NaF. The
thus-formed surface layers consisted of enamel-like needle-like apatite nanocrystals with c-axis
orientation and contained fluoride ions throughout the layer. The present process would be a useful
new tool to protect and strengthen the enamel surface.
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