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Functional management of fracture non-unions, bone loss associated with trauma, cancer and revision total joint 
arthroplasty and osteomyelitis remain a significant challenge in the field of orthopaedic surgery. Biomaterials for bone 

regeneration represent a major attention of orthopedic research. Addition of dopants in biomaterial has appeared as a crucial 
regulator of bone formation and bone regeneration due to their significant role in the biological processes. Keeping view this 
in consideration, metallic ion (zinc, strontium, silicon, magnesium, lithium) doped calcium phosphate and glass based scaffold 
and cements were synthesized in laboratory and after fabricating different porous struts made of these materials and thorough 
in vitro characterization, these have been used in experimental animal model. Primary bioactivity study of the bare scaffolds 
was carried out using simulated body fluid (SBF) study. Bone formation over two time points were assessed using fluorescence 
microscopy, histological analysis, chronological radiology, scanning electron microscopy and micro-computed tomography 
in rabbit bone defect model. Similarly metallic ion doped brushite cements (BrCs) alone and in combination with insulin like 
growth factor 1(IGF-1) were also studied in animal bone defect model of same time points. Our findings suggest that addition 
of dopants alters the physico-mechanical properties of biomaterials and promotes the early stage in vivo osseointegration and 
bone remodeling that may pave the new insight in bone tissue engineering. Moreover, addition of IGF-1 further improved the 
performance of cements (BrCs) in terms of bone regeneration in animal model.
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