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Abstract:

Augmentation of regenerative osteogenesis represeptemier clinical need, as hundreds of thousands
of patients are left with insufficient healing obry defects related to a host of insults rangirognfr
congenital abnormalities to traumatic injury to gically-induced deficits. A synthetic material that
closely mimics the composition and structure oflibienan osteogenic niche represents great potémtial
to successfully address this high demand. In thislys a magnesium-doped hydroxyapatite/type |
collagen scaffold was fabricated through a biolatijeinspired mineralization process and desigreed t
mimic human trabecular bone. The composition ofdteffold was fully characterized by XRD, FTIR,
ICP and TGA, and compared to human bone. Alsostiadéfold microstructure was evaluated by SEM,
while its nano-structure and nano-mechanical pt@sewere evaluated by AFM. Human bone marrow-
derived mesenchymal stem cells were used to tesintlvitro capability of the scaffold to promote
osteogenic differentiation. The cell/scaffold consts were cultured up to 7 days and the adhesion,
organization and proliferation of the cells weraleated. The ability of the scaffold to induce ogenic
differentiation of the cells was assessed over 8kweand the correlate gene expression for classieq

of osteogenesis was assessed. Finally, when testedectopic model in rabbit, the scaffold produee

large volume of trabecular bone in only two wedlat subsequently underwent maturation over time as
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