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Tooth surface functionalization via optical control of interfacial reactions for
advanced periodontal treatments
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A technique for fluoridated apatite (FAp) coating on teeth would be useful
in dental applications. In this study, we achieved rapid (in 30 min) FAp coating on a human dentin
substrate by a laser-assisted biomimetic (LAB) process; pulsed Nd:YAG laser irradiation in a
supersaturated calcium phosphate solution supplemented with NaF. The LAB-processed, FAp-coated
dentin substrate exhibited antibacterial activity against Streptococcus mutans. We refined the LAB
process with a combination of a dental diode laser and a clinically approved light-absorbing agent,
indocyanine green, and achieved even faster (in 3 min) FAp coating on the human dentin substrate.
Cross-sectional analysis by transmission electron microscopy revealed gapless interface states
between the FAp coating layer and the dentin substrate. The LAB process enables rapid FAp coating on

a target region of the dentin surface, and hence, has potential as a tool for tooth surface

functionalization.
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