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Extreme Degradation Experiment of HAPw/n-ZnO Compound
Antibacterial Artificial Bone Material in Vitro
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[ Abstract] Objective Modify hydroxyapatite whisker (HAPw) by nano zinc oxide (Zn0O) to synthesize a
kind of antibacterial implant bone compound material, and study its degradation and substantial changing in extreme
environment. Methods Nano ZnO was prepared through sol-gel method, and modified HAPw by nano ZnO to
achieve nano ZnO-HAPw compound material. According to ISO 10993-14 standards, the degradation rate of nano
ZnO-HAPw was tested after soaked in citrate buffer solution, the surface morphology change was examined with by
scanning electric microscope ( SEM) and XRD analysis. Results The degradation rate was 25.44%
(HAPw/n—Zn0) , 18.59% (HAPw), respectively. SEM showed apparently that HAPw fractured and the quantities
of nano ZnO particles significantly reduced after soaking. XRD analysis indicated that the three strong peaks of HAPw
lowered. Conclusion Nano ZnO-HAPw is a low soluble materials.

[ Key words] Hydroxyapatite whiskers; Nano zinc oxide; Degradation in vitro
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R1 AHREBRAEITEREN KRB 120 h FRES
R
Tab. 1 The weightless results of the two HAPw
immersed in citrate buffer after 120 hours

4 mily  m2(y) m3(g)  FEARE (%)
4 1.0006 19539  2.6999 25.44
B 4 1.0003 19842 27985 18.59
T R THE ml | m2, m3 E(EE NP T
GEESfI

B 1 AZHHAPWN-ZnO TEMTIRERE Wik iR AR AR
8 (x50001%)
Fig. 1 The SEM of HAPw/n-ZnO in group A before

immersion in citrate buffer (x5 000)

B2 A{HHAPWN-ZnO FEITFEBRE KR HIREFHME
& (x20000 %)
Fig. 2 The SEM of HAPw/n-ZnO in group A after

immersion in citrate buffer (x 20 000)

B3 B4 HAPw EMRBEEHiKRPIRIEAFFMERE (x6

000 fir)
Fig. 3 The SEM of HAPw in group A before immersion
in citrate buffer (x 6 000)

E 4 B4 HAPw EFFRBREPRPRAEABAE (x
20 000 £%)
Fig. 4 The SEM of HAPw in group B after immersion
in citrate buffer (x 20 000 f%)
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Fig. 5 EDS analysis of HAPw / n-ZnO in group A

before immersed in citrate buffer
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Fig. 6 EDS analysis of HAPw / n-ZnO in group A after
immersed in citrate buffer
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Fig. 7 EDS analysis of HAPw in group B before

immersed in citrate buffer

Element
oK 47.64 67.30
P 19.05 13.91
Cak 33.31 1879
MMatrix Correction LAF

B TEr

£l

X

da

]

T T T T
T R R I R T T
[ L

B8 B HAPw EFFRERE KR EIE EDS 54
Fig. 8 EDS analysis of HAPw in group B after
immersed in citrate buffer
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Fig. 9 XRD analysis of HAPw/n-ZnO in group A be-

fore immersed in citrate buffer

& wiERs
® — AEED

-—md'wllu'utv ".J‘I';WJMI';J m—-—-«-

@u)AﬂHManoTh#@$¢ﬁa@ XRD ¥
HE
Fig. 10 XRD analysis of HAPw/n-ZnO in group A after

immersed in citrate buffer
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Fig. 11 XRD analysis of HAPw/n-ZnO in group B

before immersed in citrate buffer
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Fig. 12 XRD analysis of HAPw/n-ZnO in group B after

immersed in citrate buffer
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