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Fabrication of antibacterial carbonate apatite bone substitute
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The use of combined broad-spectrum antibacterial silver compounds and
carbonate apatite artificial bone is an effective strategy for achieving both bone regeneration and
infection prevention. In this study, the no-observed-effect level (NOEL) of silver phosphate on bone

regeneration was determined based on in vitro and in vivo experiments. Furthermore, the surface of
carbonate apatite honeycomb scaffolds was modified with silver phosphate based on its NOEL. As a
result, the sample containing 0.1 wt.% silver phosphate did not adversely affected to cellular
adhesion, proliferation, alkaline phosphatase activity and calcification of MC3T3-El cells, and
achieved the in vivo bone formation without any inflammatory reaction. In other words, NOEL of
silver phosphate on bone regeneration was 0.1 wt.%. Furthermore, the silver phosphate-modified
carbonate apatite honeycomb scaffold, which was modified based on NOEL, achieved both bone
regeneration and infection prevention in vivo.
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Surface functionalization with copper endows carbonate apatite honeycomb scaffold with
antibacterial, proangiogenic, and pro-osteogenic activities
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