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Summary

The excellent oteoconductivity of hydroxyapatite (HA) is well known, many dental implants with a
hydroxyapatite coating have been used widely in clinical practice.

We have already reported that ultrasound wave stimulation could accelerate the bone-like precipitation on the
bioactive materials such as bioactive titanium and hydroxyapatite surface.

However, it is still unclear whether the ultrasound wave irradiation could have same effect to the natural bone
tissue in vivo. In this study, animal experiments using rabbits were performed to investigate the enhancement of
the osteocondution of bioactive material in vivo by ultrasound wave radiation.

Hydroxyapatite (99.9%) sample implanted in rabbit iliac bone, and taken the ultrasound wave irradiation for
20 min/day.After 2 weeks, rabbits were sacrificed and HA samples were analyzed using a scanning electron
microscopy, energy dispersive X-ray spectrometry and X-ray diffraction etc. And the results in vivo were
compared with the data of hydroxyapatite specimens immersed in simulated body fluid (SBF) in vitro.

As a result, there were greater hydroxyapatite-like precipitation on the surface in ultrasound wave radiation
group in animal experiment, the morphology of hydroxyapatite-like precipitation showed same as in simulated
body fluid. While, the result in animal experiment exhibited the biological osteogenesis response such as bone
regeneration and collagen synthesis around the HA implant surface.

These facts suggested that the ultrasound wave stimulation could accelerate the osteoconductivity of HA in

vivo, be useful clinical treatment for early bonding the dental implants with a hydroxyapatite coating to bone.
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Fig.1 Schema of the experimental method
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Fig.2 The schema of animal implant experiment
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Fig.5 XRD of the hydroxyapatite surface of specimen

after immersion in SBF 2week.

3.2 EBMEBROBR

3.2.1 AERMIAR

T, —EHREWZBRFZ R OEY M L7
OB FXEE (BRMEE) O~ 27 nGEZX 612
R

a2 b —/ L CTORER I, BB H L OBz
NTLEIBDLHLIE EDREGHEA TNRNT
LR T E 72(a).

—J7, BEEAE R Lo v X013
HEN) ZEFREIMEE LTV EFATDb), £
7o R B R L OO E L 2 < R bz,

Fig.6 Macroscopic appearance of hydroxyapatite implant

in rabbits iliac bone in postoperative 2weeks
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Fig.7 SEM image of the hydroxyapatite implant surface
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Fig.8 EDS of the hydroxyapatite implant surface from
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(a) Control (b) USW group.
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Fig.8 SEM image and EDS of the interface of

hydroxyapatite implant and bone tissue
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