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Objective: Repair of critical size defects in the cranial-maxillofacial region presents a clinical challenge. The conventional treatment using autografts is restricted in application due to limited availability and potential complications at the site of collection. Recent advances in the development of biomaterials have provided attractive alternatives to bone grafting expanding the surgical options for restoring the form and function of lost bone. The objective of the study was to evaluate the efficacy of bone regeneration using a novel combination of nanofiner hydrogel mixed with commercially available cortical bone powder supplemented with 10µg bone morphogenetic protein-2 (BMP-2) in a critical size alveolar defects. Methodology: Sprague Dawley rats (9-10 weeks) were surgically given a critical size alveolar defect. The defect was filled with either cortical bone powder alone, bone powder with the peptide hydrogel, or bone powder with BMP-2. The bone regeneration was evaluated at 4 weeks and 8 weeks after the surgery. Results: Micro CT results revealed that the group with cortical bone powder with gel supplemented with BMP2 had a statistically significant increase in bone regeneration compared to other groups. The .hitomorphometeric analysis confirmed the micro CT results. At week 4, the vital bone around the scaffold was observed in bone powder, gel and BMP2 group.  At 8 weeks, there was much more integration of vital bone with the scaffold.  Conclusion: The findings from this study suggest that, this composite scaffold would serve as a promising option for regeneration of bone in the cranial-maxillofacial region. 
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