AP 1 (I S O B S
A B

The study of mechanical and microstructure variations of
mini-implants for orthodontic anchorage with surface
treatments
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Metals are becoming increasingly popular as orthopedic and dental fields by many
researches. However, there is particular difference in the Young’s modulus between
artificial implants and human bones. The difference of Young’s modulus will result in
stress shielding effect, leading to early bone loss. In this research, we proposed the
electrochemical process as surface treatment of titanium-based mini-implant.
Titanium hydrides were formed on implant surface following cathodic treatment.
Nanoporous titanium oxide structure was formed by anodic surface treatment.
Physical properties, chemical properties as well as biocompatibility of titanium
implant with and without electrochemical treatments were analyzed clearly.
Furthermore, effect of mechanical properties and stress shielding on nanoporous
implant surface and bone were also investigated and discussed. This research also
explores the effects of nano-(??-TiH, g-TiH2, and a-TiH1.971) phases on the
formation of multi-nano-titania film by anodization with cathodic pretreatment. A



multi-nanoporous titania film was formed on the titanium 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
titania surface. Formation of nano-hydrides by cathodization and oxidation by
anodization are believed to enhance biocompatibility and improve bone to interface
contact (BIC), thereby accelerate the initial osseointegration and re-osseointegration.
From our clinical survey, the lower failure rate of mini-implants with surface
treatment could be also found.



