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Introduction

The BA is sporadically coated with a single layer of bone-like low crystallline apatite crystals to enhance
biocompatibility. The BA apatite coating is unique in being designed to be removed during the bone
remodelling to expose its full titanium surface where the load-bearing lamellar bone is deposited.

BA crystals were found intact without any alteration on the titanium surface upto 3 days after implantation
when new bone was not deposited yet. New bone was found deposited over both the apatite crystals on 7
days afer implantation. It was interesting that new bone was rapidly remodeled after deposition, which was
evident on 7 days after implantation. 

During this remodelling process, apatite crystals were also removed from the titanium surface when new bone
deposited over the apatite crystals was resorbed. Then, load-bearing lamellar bone is suggested to be deposited
over the titanium surface devoid of apatite crystals.

Purpose

The purpose of this study was to examine the removing process of apatite crystals coated on the BA.

Materials & Methods

The removing process of apatite crystals coated on the BA surface was examined in vivo. The BA fixtures were
inserted into the tibia of rabbits. Then, the animals were sacrificed at 1, 3 and 7 days respectively. The BA surface
was examined using FE-SEM after removing the soft tissue by treating fixtures with NaOCl.

Fig. 2. Surface view of BA on 1 day after implantation. Apatite crystals are clearly seen on the surface. 
A: 35.  B: 10k.  C and D: 30k.

Fig. 3. Surface view of BA on 3 days after implantation.  Apatite crystals are clearly seen on the surface. 
A: 35.  B: 10k.  C: 30k

Fig. 1. Surface view of titanium fixture implanted in the bone. 
A: 1 day after implantation: blood clots cover the fixture surface. 
B: 3 days after implantation: blood clots covering the fixture decrease, 
C: 7 days after implantation: woven bone covers the fixture.
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Fig. 4. Surface view of BA on 7 days after implantation. a-c) Fixture surface free of new bone is covered with the intact apatite crystals. d-f) Bone remodelling surface exhibits
the titanium surface devoid of apatite crystals which is suggested to be resorbed by osteoclasts. g-i) Woven bone forming surface is coverd with new bone which is deposited
over the apatite crystals. a, d, g: x30; b, e, h: x500; c, f, i: x 30k.

Conclusions

These results indicate that the BA crystals are quickly removed during the bone remodelling process which
immediately follows the new bone formation. A nano-thick single layer of low crystalline bone-like apatite crystals is
entirely resorbed by osteoclasts during bone remodelling, which exposes the titanium surface devoid of crystals. 
Then, load-bearing lamellar bone is deposited on the titanium surface which is, now, exposed, free of crystals, to the
osteogenic cells. This Osstem’s new surface technology will provide the BA with the excellent osteoconductivity by
apatite crystals free of the interfacial failure between fixture and crystals. 
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