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The Osseointegration Study of Optimizing Plasma Cleaning and Polymerization Processes on Titanium Implant Surfaces (III)
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The formation of a multi-nanoporous TiO2 film on Ti bone plates has been investigated clearly. Titanium hydride and
sub-stoichiometric titanium hydride were formed following cathodization. A multi-nanoporous TiO2 film was formed on the titanium
after anodization. The hydrides (delta-TiH, alpha-TiH2 and alpha-TiH1.971) are directly changed to multi-nanoporous TiO2 film by a
dissolution reaction after anodization. Anodization with cathodic pretreatment not only yields a titanium surface with a
multi-nanostructure, but also transforms the titanium surface into a nanostructured titanium oxide surface. Furthermore, the T1i with
multi-nanoporous film has the similar strength as compared with cortical bones (10~30 GPa), which improve the stress shielding
effect between bone and implant. Formation of titanium hydrides by cathodization and nanocrystallization by anodization are believed
to enhance biocompatibility and improve stress shielding effect, thereby accelerate the initial osseointegration and re-osseointegration.



