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Abstract Diopside (CaMgSi,O4) is known to have high bioactivity as well as excellent mechanical properties. In this
study, we tried to improve the bioactivity of zirconia ceramics by surface coating of diopside and its bioactivity was
investigated through an in vitro test. Surface coating on zirconia substrate was prepared by sol-gel method using a diopside
sol which was prepared by dissolving Ca(NO,),-4H,0, MgCl,-6H,0 and Si(OC,Hs), in ethanol with a fixed molar ratio and
then hydrolysis. To examine the bioactivity of diopside coating, we examined the surface dissolution and the precipitation
of new hydroxyapatite particles through in vitro test in SBF (Simulated Body Fluid) solution. Dense and thick diopside
coating layers could be fabricated on zirconia substrate by sol-gel method. Also, we confirmed that they contained high
bioactivity from the in vitro test, indicated the precipitation of hydroxyapatite particles after the 14 days immersion in SBF
solution. In addition, we checked that the bioactivity of diopside coated layers was dependent on the repeated coating cycle
and coating thickness.
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Fig. 1. Experimental procedure for the diopside coating on zir-
conia substrate by sol-gel method.
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Fig. 3. Surface microstructure of diopside-coated layer on 3 Y-substrate with repeated-coating cycle; (a) 1 cycle, (b) 2 cycles, (c) 3
cycles and (d) 4 cycles.
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Fig. 4. Perpendicular microstructure of diopside-coated layer with repeated-coating cycle; (a) 1 cycle, (b) 2 cycles, (c) 3 cycles and
(d) 4 cycles.
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Fig. 5. Phase composition of diopside-coated layer on zirconia
substrate with repeated-coating cycle.
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Fig. 7. Microstructural change of diopside-coating layer after in vitro test in SBF solution in specimens fabricated by 1 and 4
repeated-coating cycle. Immersion period in SBF solution was (a) 1 day, (b) 3 days, (c) 7 days and (d) 14 days, respectively.
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