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IdentifKing and fabricating active sites for calcium phosphate nucleation on
ultra-thin Si02 film on Ti02 substrate

Sasahara, Akira
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The calcium phosphate (CP) formation on titanium dioxide (Ti02) is the key
process to control the performance of the Ti implants. The formation of CP in simulated body fluid
(Hank*"s buffered salt solution, HBSS)) was examined on the rutile Ti02(110) surface.

Ti02(110)-(1x 1) surfaces prepared in ultrahigh vacuum (UHV) was inert to the formation of CP.
Phosphate ions_are adsorbed on the (1x 1) surface to form a monolayer with the (2x 1) periodicity.
The (2x 1) periodicity does not match the arrangement of the phosphate ions in the dicalcium
phosphate dihydrate (CaHPO4&middot;2H20). Whereas, CP was formed on Ti02(110) surfaces annealed in
air. When the air-annealed surface was subsequently annealed in 02, the surface top layer
transformed to amorphous to rutile structure. The 02-annealed surface with the (1x 1) structure was

inert to the formation of the CP. The results demonstrated that the formation of CP on TiO2 is
sensitive to the surface nanostructures.
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