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Table 1 Grouping of pure Ti and Ti nanorod arrays with

varied densities

Content of oxalic acid, Density of titanium

Sample

ol% nanorod arrays/>10"° cm?
a — —
b 0.48 0.88+0.02
c 0.72 1.794+0.04
d 1.93 4.51+0.05
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Fig.1 SEM images of pure Ti and Ti nanorod arrays with varied

densities: (a) pure titanium for control, (b) titanium
nanorod array with low density, (c) titanium nanorod array
with medium density, and (d) titanium nanorod array with

high-density
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Table 2 Nanoscale roughness of pure Ti and Ti nanorod

arrays with varied densities

Sample a b c d
Ra/nm 31.963 16.488 23.871 13.41
Ry/nm 41.383 20.665 28.771 16.884
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Fig.2 SEM images and EDS patterns of pure Ti and Ti nanorod arrays with varied densities soaked in 2SBF for 3 d (al, bl, c1, dl)and5d
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Fig.3 Raman spectra of apatite-precipitated samples on the pure Ti
and Ti nanorod arrays with varied densities after soaking in
2SBF for 5d

Ti: Titanium
HA: Hydroxyapatite
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Fig.4 XRD pattern of apatite precipitated on the Ti nanorod arrays

with varied densities after soaking in 2SBF for 5 d
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Preparation and Mineralization Properties of Titanium Nanorod Arrays with
Controllable Density

Zhong Meiling®, Tan Guoxin?, Yin Zhaoyi®, Yu Peng®, Wang Xiaolan®, Yu Zunxiong®, Ning Chengyun*
(1. South China University of Technology, Guangzhou 510641, China)
(2. Guangdong University of Technology, Guangzhou 510006, China)
(3. Kunming University of Technology, Kunming 650093, China)

Abstract: Ti nanorod arrays with controllable density on titanium surfaces were prepared by tuning the content of oxalic acid. The field
emission scanning electron microscopy (FE-SEM) and atomic force microscope (AFM) were used to analyze the topography and density of
titanium nanorod arrays. Bioactivity was investigated by immersing the samples in a simulated body fluid (2SBF) for 3 and 5 d. Results
demonstrate that the different densities of nanorod arrays result from the change of the concentration of H*. The approach herein can be
developed to be a facile nanotechnology for nano-functionalization of titanium. The structure of titanium nanorod arrays promotes the
growth of calcium phosphate on the surface of the titanium, the mineralization ability is the best at density of (1.79 0.04)<10'%cm?. By
this token, the nanostructure facilitates the osseointegration between the bone tissue and implant, and subsequently improves the
performance in clinic.

Key words: titanium nanorod array; controllable density; mineralization; anodization
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