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The development multi functional materials by trace-element nanocomposite.
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The antimicrobial and MMP inhibitory effects of nanocomposites containing
zinc and copper added to bonding materials and micro-shear tests were investigated. Nanocomposites
with zinc-copper ratios of 2:1 and 20:1 were prepared, and their respective effects were
investigated: nanocomposites with 2.5% fluoride showed antimicrobial effects against S. mutans, and
nanocomposites with 5% fluoride showed MMP suppression effects. These nanocomposites showed
antimicrobial and MMP inhibitory effects without affecting the bond strength of dentin, suggesting
that they contribute to dentin degradation and bacterial adhesion control. Further studies to
maximize the effects of trace elements are expected in the future.
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Figure 1. Calcium loss due to pH cycle loading
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