Physically crosslinked composite hydrogels of gelatin with HAp support osteogenic differentiation of ADMSCs
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Abstract 
A science based approach is taken to monitor the variation of properties, bioactivity and hydrogel formationof gelatin upon functionalization with Ureido Pyrimidinone hexyl isocyanate (UPy synthon), which results in reversible physical network formation. Hydrophilicity and swelling of gelatin were affected consequently. According to rheological measurements GelUPy forms a physical network of higher stability than gelatin and a remarkable increase in elastic to viscous transition temperature. 
GelUPy showed a clear temperature/water triggered shape memory behavior while retaining the temporary shape in the absence of these stimuli. GelUPy possesses better mechanical properties than gelatin in a wet state. Biocompatibility evaluation revealed that viability of L929 fibroblasts remained intact on GelUPy. GelUPy, a biodegradable shape memory hydrogel, was successfully used as a controlled drug delivery matrix. 
To discover suitability of GelUPy as bone tissue engineering scaffold, next, hydroxyapatite was first doped with Zn and then functionalized with UPy groups and its composite was prepared with GelUPy. The nano-composite was then loaded with Dexamethasone and the resulting drug loaded hydrogel was subjected to materials properties, drug release and osteogenic differentiation studies. Our results showed that GelUPy could support sustained release of the drug for 12 days. The drug loaded supramolecular GelUPy composite could induce osteogenic differentiation of adipose derived mesenchymal stem cells (ADMSCs) as shown by alizarin red staining, and ALP activity and calcium deposition measurements.
The Physically crosslinked composite hydrogels of gelatin with HAp when loaded with dexamethasone, show great potential as tissue engineering hydrogels.
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