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Ceramic surface modification of titanium for controlling bone-forming ability
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The formation and evaluation of bio-ceramic layer for improving bone-forming ability of
titanium have been investigated, and the following results were obtained. (1) The bioresorbable
amorphous calcium phosphate coating fabricated using RF magnetron sputtering improved the
bone-compatibility of titanium implants. (2) The anatase-rich film with high bone-forming
ability was fabricated on titanium by the newly developed two-step thermal oxidation process
with low-cost and simplicity.
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Fig.1 Schematic diagram of heating patterns in
two-step treatment.
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Fig. 2 SEM images of (a) surface and (b) cross
section of blasted Ti-6Al-4V plate after coating
calcium phosphate film.
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Fig. 3 Effects of oxygen gas concentration in
sputtering gas and RF power on the phase for a
0.5 pum thick coating film (total pressure of the
sputtering gas: 0.5 Pa) fabricated on (a)
mirror-polished CP Ti and (b) blasted Ti-6Al-4V
alloy substrates.
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Fig. 4 TEM image of the cross section of
HAp/OAp coating film  fabricated on
mirror-polished CP Ti substrate.
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Fig. 5 Bonding strength calculated using
maximum load in adherence tests with ACP- and
OAp-coated titanium plates.
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Fig. 8 SEM images of the cross section of (a) ACP-,

(b) OAp-VAC-, (c) OAp-AIR- and (d)
HAp/OAp-layer-coated blasted Ti-6A1-4V implants
after implantation for 4 weeks.
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Fig. 9 Phases of the reaction layer on CP Ti after
first-step treatment in Ar-1%CO gas.
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