Statement of Significance

The treatment of craniofacial bone defects caused by trauma, tumors, infectious and degenerative diseases is a significant issue in current clinical practices, and bioactive scaffolds coupled with multifunctional properties are in high demand with regard to effective therapy for bone defects. In this study, GO/Cu-integrated biohybrid hydrogel scaffolds with favourable sponge-like structures exhibited good cytocompatibility with rBMSCs, and the incorporation of GO/Cu nanocomposites into the organic-inorganic matrix serving as bone substitute displayed remarkably improved osteogenic activities. Then, the in vivo neovascularization and biocompatibility of GO/Cu- functionalized hydrogel scaffolds were confirmed in a subcutaneous implantation model in mice, and this novel biohybrid hydrogel scaffold with activated macrophage biology offered new insights into bioengineered scaffold directed bone regeneration. Moreover, the in vivo bone regeneration potential of the GO/Cu-functionalized hydrogel scaffolds was validated in a rat cranial bone defect model, in which effectively accelerated bone regeneration with stimulated in vivo angiogenesis and osteogenesis was observed, providing an alternative concept for effective repair of cranial or mandibular defects in future plastic surgery.
