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Preparation and characterization of nanostructured titania for biomedical application
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Introduction

In introduction, a brief introduction of background history of bioactivity and apatite-forming ability, and in vitro
apatite-forming ability of titania and titanates followed by a statement on the biomedical application of titanium
and its alloys were described. Previously developed methods for improving the bioactivity and antibacterial

property of titania were also described.

Chapter I: Chemical deposition of rutile nanorods on titanium substrates from titanyl sulfate and hydrogen
peroxide solution at low temperature

This chapter describes a chemical treatment combining the aging treatment to prepare rutile nanorod arrays on the
titanium substrates. The effect of titanyl sulfate concentration in the treating solution on the growth of rutile
nanorod arrays on the surface of cpTi substrates was investigated. A possible model for the growth of rutile rods

was proposed.

Chapter Il: Chemical deposition of rutile on various metallic substrates from titanyl sulfate and hydrogen
peroxide solution at low temperature

In this chapter various metallic substrates such as niobium, zirconium, tantalum and Ti6Al4V alloys were
employed to deposit the titania layer via a chemical treatment. The influence of metallic substrates on the growth

of titania layers was studied.

Chapter I11: In vitro apatite formation on highly ordered rutile nanorod arrays fabricated on c¢pTi and Ti6Al4V
alloy substrates

In this chapter the difference in rutile nanorod arrays on Ti6Al4V alloy and cpTi substrates was investigated and
the in vitro apatite-forming ability of rutile nanorod arrays fabricated on c¢pTi substrates and Ti6Al4V alloys was
comparatively studied. The possible factors to affect the in vitro apatite deposition on the rutile nanorod arrays of

cpTi substrates and Ti6Al4V alloys were analyzed.

Chapter IV: Photo-deposition behaviors of Ag on highly ordered rutile nanorod arrays
This chapter describes the photo-deposition behavior of Ag on rutile nanorod arrays on the cpTi substrates. In
addition, the effect of various metallic substrates (niobium, zirconium, tantalum, titanium) in the deposition of Ag

under UV irradiation was discussed.
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