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Bioactivation of oxide ceramics and clarification of the strength degradation
mechanism
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We have developed a method to impart bioactivity by immersing a zirconia
material (3Y-TZP, ATZ) in a solution of NaOH or H3P04 at 95 C for 7 days. The amount of apatite
formed was higher with H3P04 treatment than with NaOH. In particular, on 3Y-TZP treated with H3P04,
almost the entire surface was covered with an apatite layer, showing high apatite forming ability.
In addition, a biaxial bending test and measurement of the monoclinic crystal ratio, which is an
index of zirconia deterioration, were performed. As a result, the biaxial bending strength of 3Y-TzZP

and ATZ materials did not decrease even after treatment with NaOH or H3P04, but about 30% of
tetragonal zirconia was transformed into monoclinic crystals. Therefore, a zirconia material that
can suppress deterioration and a treatment method thereof are desired.
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Figure 1 SEM photographs of TZP specimens after immersion in SBF.
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Figure 2 SEM photographs of TZP specimens Figure 3 Contact angl eto SBF of TZP specimens.
after immersion in SBF.
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Figure 4 Biaxial flexure strength of TZP specimens. Figure 5 Monoclinic fraction of TZP specimens.
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Figure 6 SEM photographs of Ar ion implanted TZP specimens which were treated with H3PO,
solutions at 95 °C for 7 d and immersed in SBF for 7 d.
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Figure 7 Biaxial flexure strength of Ar ion Figure 8 Biaxial flexure strength of Ar ion implanted
implanted TZP specimens which ATZ specimens which were either untreated or .
were either untreated or treated with treated with H3PO4 solutions at 95 °C for 7 d
H3PO, solutions at 95 °C for 7 d.
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Figure 9 Monoclinic fraction of Ar ion
implanted TZP specimens which were either
untreated or treated with H3PO, solutions at
95 °C for 7 d.
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Figure 10 Monoclinic fraction of Ar ion
implanted ATZ specimens which were either
untreated or treated with HsPO, solutions at
95 °C for 7 d.
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Figure 11 Contact Angle of Ar ion implanted
TZP specimens which were either untreated or
treated with HsPO,4 solutions at 95 °C for 7 d.
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Figure 12 Contact Angle of Ar ion implanted
ATZ specimens which were either untreated or
treated with HsPO,4 solutions at 95 °C for 7 d.
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