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Abstract: The process of bone mineralization is affected by piezoelectricity. As biomedical materials, titanium and
titanium alloys are widely used as implant materials due to their excellent mechanical and biological properties. They do
not have piezoelectric properties. The preparation of a layer of zinc oxide film with good piezoelectric properties on the
surface of titanium is conducive to enhancing the ability of bone mineralization. In this paper, the effect of the
piezoelectricity of zinc oxide on the deposition of CaP on the surface of titanium alloy excited by sound waves in vitro
was studied, providing a new idea for improving the surface bioactivity of titanium alloy. A dense nano ZnO film was
prepared on TC4 sheet by hydrothermal synthesis using zinc chloride and sodium hydroxide as raw materials. The
piezoelectric constant dsz of zinc oxide thin film was measured by quasi-static method. The piezoelectric property of zinc
oxide thin film was stimulated by acoustic vibration generated by a flat motor vibrator. The biomimetic mineralization
experiment was carried out to study the piezoelectric property of zinc oxide and the effect of different vibration time of
the motor on CaP deposition. The results show that the ZnO thin films prepared by this method have good crystallinity,
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high purity and are mostly hexagonal sheets, with the length ranging from 200nm to 300nm, and the longitudinal
piezoelectric constant ds; is 2.13-3.68pC N™*. More CaP was deposited on the vibrating sample surface than on the non
vibrating surface, and CaHPO, and Ca3(PO,), were mostly used as the deposition products. The immersion sample that
vibrated for 30s within 1h (12h in total) had the best deposition effect.
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10Ca** +6POY +20H = Ca, (PO, ), (OH), (5)

Ca, (PO, ), (OH), +0.5C0O* = Ca, (PO, ), (CO,),,OH+0H" (6)

R 5 R T RBRUARTN S 500N B TIRE,
R HR OH B 1R B 4] AR pH oA 7.4 THESAS,
PO, IR IBIT A HPO BRI N T % % pKy v 12.19
[19], A+ Na,HPO, 2H,0 HIE Y ImM, FARYEF
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Bt (9) HHE AR, SBF 244mtE, COZ it HCO,
5 OH [ R B, SONF445 44 pK, 9 10.25 [19]-NaHCO;
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HCO, +OH =CO? +H,0 ®)

pK, =—log( PO J[H*J/[HPOZ ]  (9)

HPO? = PO? +H" @) pK, =—log((CO; ]/[HCO, JOH )  (10)
% 5 SBF F# B TIE (mol LD
BT Ca? H* HPO,* PO,* OH" COz*
Wz 2.50x10° 3.98x10° 1.00x10° 1.62x10° 2.51x107 3.81x107%°
FEFUAR R T T 52 FE B I A A2 I A g, AT S SCHA:
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s=(IP/K,)" (11)
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A (16) HEH AZT 0515, | A SBF FE f 5
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=053z

A A7) Pz i BT, ¢TI, B
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17)
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IP Ksp S Q
CaHPO, 2.05x107 1.00<10° 14.31 2.50x<10°®
Cag(POy), 3.46x10% 2.07x10% 11.08 41010
HA 1.00x<10% 6.31x108 10.26 1.09x10°%
SCHA 1.80x10702 2511018 6.19 8.45%10°%
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& AL S AT A, R RE RO, o R bR
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