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— Effect of Apatite Nuclei Precipitation and Pores Formation by
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Summary

When bioinert materials with fine pores were
immersed in simulated body fluid (SBF), whose
ion concentrations are nearly equal to those of
human blood plasma, with higher pH in comparison
with physiological condition and subsequently
temperature of this SBF was raised, fine particles
of calcium phosphate, which we named ‘apatite
nuclei’, were precipitated in the fine pores of the

substrate. Thus—treated substrate showed high

(b) P ca
o
&

c|| NaMg cl Ca

o 1z 3 4 5
BHEXROTFIF - / keV

12. SBF i=2{& | HZIZI 1T 2 KT PEEK i O (a) SEM BEi IO

(b)EDX 437 #iki .



—59—
hydroxyapatite formation ability in the physiological
SBF and will be utilized for bioactive functional
materials in orthopedic or dental fields. In our
present studies, we studied bioactive materials
design for titanium (Ti) alloys, zirconium (Zr) alloys,
and polyetheretherketone (PEEK). For the Ti alloys
and the Zr alloys, we formed fine pores on the
surface of the substrate by sulfuric acid treatment
and then precipitated apatite nuclei in the fine
pores of the substrate. Thus—obtained bioactive
Ti alloys and bioactive Zr alloys spontaneously
formed hydroxyapatite layer on their surfaces within
1 day in the physiological SBF and showed high
hydroxyapatite formation ability. The hydroxyapatite
layer showed high adhesive strength to the substrate
by mechanical interlocking effect. For the PEEK,
we formed fine pores on the surface of the substrate
by sulfuric acid treatment, introduced hydrophilicity
to the surface of the substrate by oxygen plasma
treatment, and then precipitated apatite nuclei in the
fine pores of the substrate. Thus—obtained bioactive
PEEK spontaneously formed hydroxyapatite layer on
its surface within 1 day in the physiological SBF and
showed high hydroxyapatite formation ability similar
to the case of the metals. In the animal test, in
addition, thus—obtained bioactive PEEK showed good

bone—bonding ability in rabbit tibia.
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