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Carbonate apatite: Next generation artificial bone replacement

Ithough bone apatite is the carbonate apatite (CO,Ap) that contains 6-9 wt% carbonate in apatitic structure, hydroxyapatite

(HAp) has been used as one of typical artificial bone substitute since CO,Ap powder start to decompose at 400°C, thus
cannot be sintered. We have found that CO,Ap block can be fabricated by compositional transformation though a dissolution-
precipitation reaction using precursors such as calcium carbonate and tricalcium phosphate. Although HAp is not resorbed by
osteoblasts, CO,Ap thus fabricated was resorbed by osteoclasts similar to bone. As a result of osteoclastic resorption, CO,Ap is
replaced by bone whereas HAp remained as it is at the bone defects. CO,Ap up-regulate differentiation of osteoblasts even when
compared to HAp. Figure 3 show the typical Villanueva Goldner staining of HAp and CO,Ap when used for the reconstruction of
bone defect made at the beagle dog mandible. Both HAp and CO,Ap demonstrated excellent tissue response. However, amount of
the bone formed at the bone defect was much larger in the case of CO,Ap when compared to HAp.

Figure 1: SEM images of HAp and CO,Ap when osteoclastic cells were incubated on their surfaces.

Figure 2: Micro-CT images of HAp and CO,Ap when used for the reconstruction of rabbit femur bone defect. 24 months after implantation.

Figure 3: Villanueva Goldner staining of HAp and CO,Ap when used for the reconstruction of bone defect at the beagle dog mandible. Three months after implantation
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