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[Abstract] Enamel demineralization is a prevalent complication in orthodontic treatment. If not addressed and treated
promptly, it will progress to caries formation and negatively affect oral health and function. Therefore, enamel deminera-
lization is an urgent problem that needs to be addressed during orthodontic treatment. Nanoparticles (NPs), with their
small size and large surface-to-volume ratio, can achieve complete contact with enamel and function effectively, offering
advantages in the prevention of enamel demineralization. Therefore, it has become a hot spot in recent years. The mecha-
nism of action of NPs applied to prevent enamel demineralization is either antimicrobial or remineralization, whereas the
forms of application include combination with orthodontic devices in the forms of blends, coatings, and carriers. The po-
tential application of different types of NPs in preventing enamel demineralization has been demonstrated widely, but fur-
ther studies are needed to prove their biosafety and long-term stability. In this paper, we will introduce the classification
and application forms of NPs to clarify the existing research results and subsequent research directions of NPs in preven-
ting enamel demineralization.
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Tab 1 Classifications of NPs by function and their characteristics, application forms
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Fig 1 Enamel crystallization processes guided by non-classical crystallization theory
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