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Fabrication of function-switchable surfaces in metallic biomaterials
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Hydroxyapatite (HAp) is known to precipitate on bioactive materials by soaking in
simulated body fluid (SBF). The formation of HAp on TiO2 and ZrO2 surfaces under ultraviolet (UV) irradiat
ion was investigated. HAp formation on ZrO2 surface was not sensitive to heat treatment and UV irradiation
. In contrast, the HAp formation on the Ti02 in SBF was strongly influenced by heat treatments and UV irra
diation. Hydroxyl group density on Ti02 surface could be decreased by the heat treatment. Then the density

could be recovered by previous UV irradiation, it led to promotion of HAp formation. This means recovery

of bioactivity on the TiO2 surface. The UV light produced electron-hole pairs in the Ti02, and the photoge
nerated holes that migrated to the surface repelled the positively charged ions in the solution. As a cons
equence, the continuous UV irradiation suppressed the formation of HAp. These results suggest that several
functions in TiO2 might be switched by light irradiation.
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