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Bioactive Porous and Nanostructured TiO, Coating Prepared by Plasma
Electrolytic Oxidation
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Academy of Sciences, Shanghai 200050, China)

Abstract: Porous and nanostructured TiO,. coatings with different Ca, P contents were prepared on titanium by
plasma electrolytic oxidation (PEO) in a Ca and P containing electrolyte at different current densities. The surface
morphologies and microstructure of the coatings were observed by scanning electron microscope (SEM). Phase com-
positions of the coatings were characterized using X-ray diffraction (XRD). Simulated body fluid (SBF) immersion
tests were conducted to evaluate the apatite forming ability and bioactivity of coatings. The results reveal that the PEO
coatings mainly consist of anatase and rutile phases, their surfaces exhibit grains of about 10—100 nm in size and pores
less than 10 pum in diameter. The surface grains, coating thicknesses, surface roughness and Ca, P contents of the coat-
ings all increase with the increase of the applied current density during PEO process. The as-prepared PEO coatings
with high Ca and P contents could induce apatite formation after immersed in SBF for 14 d, indicating its good bioac-
tivity. However, PEO coatings with low Ca and P contents or heat-treated coatings are bio-inert. The Ca, P contents of
the PEO coatings and its crystallization state play key roles in inducing apatite formation in SBF.
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Fig. 1 Change of voltage with duration time for the PEO
coatings prepared at different current densities during PEO
process
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Fig. 2 Surface roughness and thickness of the PEO10, PEO20,
PEO30, PEO40 and PEO50 coatings
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Fig. 3 Surface morphologies of the PEO10 (a), PEO20 (b) and PEO30 (c) coatings
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Table 1 Elemental composition of the PEO10, PEO20 and PEO30 coatings

Elemental composition/wt%

Coating

Ca P Ti o
PEO10 6.67+0.16 5.92+0.18 46.22 +0.34 41.18 £0.34
PEO20 10.21 +0.22 7.78 £0.23 40.70 + 0.39 41.30+£0.40
PEO30 16.51 £0.28 11.13+£0.27 30.81 +0.39 41.55+041
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Fig.4 XRD patterns of the PEO10 (a), PEO20 (b) and PEO30 (c) coatings without heat-treatment(A) and after heat-treated at 800°C (B)
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Fig. 5 Surface morphologies of the PEO10 (a, b), PEO20 (c, d) and PEO30 (e, f) coatings immersed in SBF for 14 ((a), (c), (¢)) and
28 d ((b), (d), (1))
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Fig. 6 XRD patterns of the PEO10 (a), PEO20 (b) and PEO30 (c)
coatings immersed in SBF for 28 d
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