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Orthodontic treatment with wires requires the long-term attachment of brackets to the tooth
surfaces. It has a high risk of dental caries. Therefore, there is a need for brackets with antibacterial
properties against caries causative agents. We aimed to develop orthodontic brackets with
sustained anti-caries properties by applying the fact that lanthanoid, an additive of zirconia
brackets, form complexes with pyridinium compounds, which are antibacterial components of
toothpaste and other products. As a basis for this study, we evaluated the adsorption of quaternary
amines, which are antibacterial molecules, on the zirconia surface. It was found that monoclinic
zirconia adsorbed about five times more antibacterial molecules used in oral care products than
tetragonal zirconia. In addition, the amount of antibacterial molecules adsorbed on tetragonal
zirconia slightly increased as the yttrium content increased. This study suggests that lanthanoid-

containing zirconia can form complexes with antibacterial molecules used in oral care products.



