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[bookmark: _GoBack]Here I present three groups of injectable and photo-crosslinkable polymeric biomaterials containing polyhedral oligomeric silsesquioxane (POSS) prepared in our research group for bone tissue engineering applications. In the first study, photo-crosslinkable hybrid organic-inorganic composites were developed from poly(propylene fumarate) (PPF) and methacryl-polyhedral oligomeric silsesquioxane (mPOSS), which has eight methacryl groups tethered with a cage-like hybrid inorganic-organic nanostructure. Blending mPOSS with PPF was found to decrease the viscosity of PPF and expedite the photo-crosslinking process. Mouse pre-osteoblastic MC3T3-E1 cell adhesion, spreading, proliferation, differentiation, and gene expression were examined on crosslinked PPF/mPOSS disks. In the second study, a series of novel injectable and photo-crosslinkable PPF-co-POSS copolymers were synthesized via two-step polycondensation to improve both stiffness and toughness simultaneously, and to promote biological performance of bone tissue engineering scaffolds. Tensile and compressive moduli and facture toughness were enhanced for crosslinked PPF-co-POSS when POSS increased up to 10%, where POSS nanocages were well distributed and their crystallinity were completely confined in the networks. Decreases in these mechanical properties were observed at higher POSS because of decreased crosslinking density and larger POSS aggregates. The mechanical properties with the non-monotonic dependence on POSS were correlated with MC3T3-E1 cell attachment, spreading, proliferation, differentiation, and gene expression, which all maximized at POSS of 10%. In the third study, poly(-caprolactone) triacrylate (PCLTA) networks were incorporated with a photo-reactive methacryl isobutyl polyhedral oligomeric silsesquioxane. POSS nanocages tethered in the PCLTA networks greatly enhanced the mechanical and rheological properties, but did not significantly alter the surface wettability and the capability of adsorbing serum proteins from cell culture media. Better MC3T3-E1 cell attachment, spreading, and proliferation were found on the networks with POSS of 10-20% than the networks containing no POSS. In summary, nanohybrid polymer/POSS networks with improved mechanical properties and osteoconductivity have great potential as scaffolding materials for bone repair and regeneration.


