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ABSTRACT

This study was performed to evaluate the bioactivity of titanium implant modified by anodic oxidation
and cyclic precalcification treatments, Twelve SLA-treated titanium implants with dimensions of 4.0 mm in
diameter and 11,5 mm in length were used, In order to increase surface area, nanotubular TiO, layer
were formed via anodic oxidation treatment, After that, the precalcification treatment which was carried
out by alternative immersion in NaH,PO4 solution and Ca(OH), saturated solution for 30 cycles was
conducted to induce the precipitation of HAp crystals on the surface, Finally, the specimens were
heat-treated for structural stability and elimination of remaining impurities. To investigate the bioactivity
of these surface, the specimens were immersed in SBF solution and microstructural change of the
surfaces was observed by FE-SEM. In addition, the concentration and the crystal structure of elements
present on the surface were analyzed using an energy dispersive X-ray spectroscopy and X-ray
diffraction, respectively. Nanotubes formed by anodizing treatment were completely self-arranged with
dense structures in which the tubes with a small diameter were formed between the tubes with a
relatively large diameter, Calcium phosphate precipitates were interlocked with the porous nanotubular
surfaces and partially penetrated into the nanotubes after the cyclic precalcification treatments,
Additionally, there was more precipitation of HAp as the result of immersion in the SBF for 5 days.
The formation of nanotubular TiO, layers on titanium surface followed by HAp precipitation via cyclic
precalcification treatments greatly improved bioactivity,
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Fig. 2. FE-SEM images of the nanotubular TiO: layer on
IS I active fixture (a) SLA-treated (x56K), (b) anodized
(x6K), (c) magnification of point A (x100K), (d) fractured
nanotubular TiO; layer (x 70K),
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Fig, 3 FE-SEM images after cyclic precalcification treatment.
@ 30 cycles. (b) cross section, White asterisks: grain-ike
Ca-P precipitates, Black asterisks: Ca+ clusters, Black arrows:
Ca-P precipitates into nanotubes,
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Fig. 4 FE-SEM images after immersion in SBF for 6 days,
(a) SLA-treated, (b) AH-treated, (c) APH-treated.
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Fig. 5. XRD analysis after immersion in SBF for & days. (a)
Sl A-treated, (b) AH-treated, (c) APH-treated
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Table 1, Concentrations Ca and P after immersion in SBF at 37 5¢ for 5 days

Group/Element Ca (wt%)
SLA-treated 0.74+0.08
AH-treated 547+028
APH-treated 13.33+1 91

P (wt%) Ca/P (at%)
460=+0.15 1.18+£0.19
8.39+0.83 122+0.14

*AH: anodized and heat-treated
APH: anodized, cyclic precalcified and heat-treated
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