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Fig.1 XRD patterns of Ta and the coatings before and after Mg
doping

1 BERE Ta,0: AR ELRENRESE
Table 1 Cell parameters of Ta;Os nanorods before and after

Mg doping (Mg-Ta,0s)

Sample a/nm b/nm c¢/nm V/nm®
Ta,Os 0.614664 4.093293 0.384576 0.96759
Mg-Ta,0s  0.630961  4.02686  0.388211 0.98636
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2 4. TayOs WERTIEHA
Fig.2 Surface morphologies of pure tantalum (a) and Ta,Os

nanorods (b)

3 RREKREE A R B2 Mg-Ta,0s 41Kk HE7R 2 1 SEM 51

Fig.3 SEM morphologies of Mg-Ta,Os nanorods after hydrother-
mal treatment in magnesium acetate solution with different
concentrations: (a) 0.01 mol/L, (b) 0.05 mol/L, (c) 0.2 mol/L,
and (d) 0.3 mol/L

Kl 4 $BEETHIE TayOs QKRR Z W L) SEM TE 3
Fig.4 SEM morphologies of fracture of Ta,Os nanorods before (a)

and after (b) Mg doping
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Fig.5 EDS spectra and the corresponding elements content of Mg-Ta,Os nanorods after hydrothermal treatment in magnesium acetate

solution with different concentrations: (a) 0.01 mol/L, (b) 0.05 mol/L, (c¢) 0.2 mol/L, and (d) 0.3 mol/L
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Fig.6  XPS spectra of Ta,Os nanorods (a) and Mg 1s (b) after hydrothermal treatment in 0.05 mol/L magnesium acetate solution
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Fig.7 TEM bright field image (a) and HRTEM images (b) of Ta>Os nanorods; TEM bright field image, EDS spectrum of box zone (c) and

HRTEM image (d) of Mg-Ta,Os nanorods
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Fig.8 FTIR of Ta,Os nanorods before and after hydrothermal

treatment in magnesium acetate solution
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Fig. 9 Mg*" precipitation curve of Mg-Ta,Os coating in normal

saline (0~28 d)
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Fig.10 3D morphologies of roughness of Ta (a), Ta,Os nanorods (b) and Mg-Ta,0s (c) nanorod samples

F 2 Ta, Ta,O0s 44KAEFN Mg-Ta,05 KIS RAEREE
Table 2 Roughness of Ta, Ta;Os nanorods and Mg-Ta,0s

nanorod samples

Sample R./nm RMS/nm R,/nm
Ta 24.7+1.4  31.4+1.4 127.0+£10.9
Ta,Os nanorods 37.1£2.0  62.0£5.5  302.6+31.0
Mg-Ta,0s nanorods  33.9+3.2  58.4x1.4  272.7+7.8
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Fig.11  SEM morphology of Ta,Os nanorods after soaking
in SBF for 12d
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Fig.12 SEM morphologies of Mg-Ta,0s nanorods after soaking
in SBF for 8 d (ay, a2), 10 d (b) and 12 d (¢)
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Fig.13 EDS spectrum and the corresponding elements content of

Mg-Ta,Os nanorods after soaking in SBF for 12 d
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Preparation, Characterization and in Vitro Bioactivity of Mg-Ta,Os Nanorods

Wang Cuicui, Tong Chenguang, Cai Anqi, Zhang Yiru, Li Xinyu, Guo Hongwei, Yin Hairong
(School of Materials Science and Engineering, Shaanxi Key Laboratory of Green Preparation and Functionalization for Inorganic

Materials, Shaanxi University of Science and Technology, Xi’an 710021, China)

Abstract: Tantalum was modified by two-step hydrothermal treatment, and magnesium-doped tantalum oxide nanorods with narrow rod
spacing were obtained on the surface of tantalum. The morphology and microstructure of nanorods were observed with the change of the
doping amount of magnesium. In the process of hydrothermal treatment, the best concentration of magnesium acetate solution is 0.05
mol/L, and the content of Mg in tantalum oxide nanorods reaches 4.25at%, and magnesium is doped in the form of Mg®". The roughness
was measured by AFM and the roughness of Ta;Os nanorods and Mg-Ta,0s nanorods is higher than that of pure tantalum. ICP results show
that the precipitation rate of magnesium ions in normal saline increases greatly at first and then slows down. Ta,Os nanorod could not
induce apatite until 12 d while apatite deposits on the surface of Mg-Ta,Os nanorod coating for less than 8 d in biological activity test.
Mg-Ta,0s nanorod coating effectively improves the biological activity of tantalum substrate.

Key words: Mg doping; Ta>Os nanorods; hydrothermal treatment; biological activity
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