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[Abstract] Enamel demineralization is one of the most common adverse reactions to orthodontic treatment. The exis-
tence of orthodontic appliances affects oral hygiene maintenance, which easily leads to plaque accumulation and oral flo-
ra dysbiosis, and cariogenic bacteria produce acid to cause enamel demineralization. It not only affects aesthetics but
may develop into caries and endanger oral health. Therefore, enamel demineralization has become an urgent problem.

Nanoparticles generally refer to solid particles with diameters of 1 to 100 nm and have unique physicochemical proper-
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ties that provide a new strategy for preventing enamel demineralization during orthodontics. Reviewing the relevant liter-
ature, nanoparticles used for the prevention of enamel demineralization in orthodontics may be classified into antibacte-
rial, remineralization and carrier-type nanoparticles according to their functions. Most research was performed on the ap-
plication of nanoparticles to modify orthodontic adhesives for enhancement of antibacterial or remineralization proper-
ties, but some studies also focused on the modification of orthodontic appliances with nanoparticles for surface coating
or overall doping to provide antimicrobial properties. The advantage of these two approaches is that they are not depen-
dent on patient compliance. Nanoparticle-modified fluoride varnishes and nanocarriers loaded with antimicrobial or rem-
ineralization agents may be used to promote oral health care in orthodontic patients, which have a sustained preventive
effect but depend on the cooperation of the patient. It was indicated that the small size effect of nanoparticles provides
better performance, but there may be certain safety issues, and there is still some influence on the physicochemical
properties of the modified materials themselves. These issues must be further explored. Although there are some limita-
tions in the current studies, nanoparticles are expected to play an important role in the prevention of enamel demineral-
ization during orthodontics in the future.

[Key words] nanoparticles; nano-carrier; orthodontics; enamel demineralization; white spot lesions; —adhe-
sive; appliance; oral health care; antibacterial; remineralization
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