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Regeneration of early enamel errosion by crystal transition using
low-temperature annealing
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The smallest structural motif of tooth enamel is composed of a hexagonal
crystal structure of hydroxyapatite combined with a complex of enamel proteins. These nanocrystals
are inherently susceptible to acid attacks and prone to demineralization at competitive grain
boundary triple points, where they grow. When the triple points are eliminated through bleaching, a
driving force prompts apatite crystals to recover their most stable state, inducing a transition in
the crystal structure to a monoclinic form. Concurrently, the introduction of fluoride and strontium

ions enables the maintenance of the monoclinic state, allowing the enamel to display its prenatal
calcification capacity and leading to significant remineralization of early enamel caries. These
findings suggest the potential for a novel caries restoration treatment, which diverges considerably
from conventional dental procedures that rely on the removal of affected dentin.
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