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Abstract

Bone regenerative cements are attractive class of biomaterials that have unique properties for bone augmentation e.g. injectability and self-hardening. Calcium phosphate cement (CPC) based on α-TCP powder is one popular type of such bone cements which finally harden as hydroxyapatite, the inorganic phase of bone extracellular matrix. In spite of such good aspects of CPC, some shortcomings such as slow in vivo bioresorption and new bone formation limit their effective use in bone regeneration. Herein, we report fast biodegradable bone cement microspheres prepared from α-tricalcium phosphate (α-TCP) and mesoporous nanobioglass (nBG) powders using oil emulsion method. The produced cement microspheres were about 250 – 350 µm in size. The surface of pure α-TCP microspheres is composed of smooth α-TCP particles while that of α-TCP/nBG revealed nano-roughened TCP particles. The immersion of α-TCP/nBG microspheres in simulated body fluids showed the formation of apatite spherules covering the whole surface of the microspheres. The in vivo augmentation of α-TCP/nBG microspheres in rat calvarial critical sized bone defect revealed significant biodegradation, bone ingrowth and bone formation within 6 weeks compared to pure α-TCP microspheres. 
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