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Abstract: 
There is a critical need in medicine to develop simple and versatile methods to fabricate robust, biocompatible and functional biomaterials and/or coatings that provide control of drug release and ultimately direct cellular outcomes. An advanced biomaterial, Bombyx mori silk fibroin was used in the formation of biomaterials wherein control of entrapped drugs could be achieved through the mode of processing by regulating the content of beta sheet crystallinity. A variety of systems were explored with silk fibroin in different format, including 

a) ultrathin film coatings to entrap drugs related to vascular systems, and b) microvesicles to delivery cytokines and morphogens related to stem cell differentiation related to osteochondral tissues. Both small and large molecule drugs or model compounds have been studied with respect to the loading and release from these systems, and the charge state of small drugs appears to play a crucial role in interacting with the silk fibroin matrices to impact release profiles. The functionality of drug-incorporated silk thin coatings was assessed with human aortic smooth muscle cells and coronary endothelial cell assays. For the microvesicles, sustained release of growth factors was studied with respect to gradient delivery to control osteogenesis and chondrogenesis. The results of these studies suggest new and useful options for silk-based biomaterial controlled release systems for therapeutic and tissue engineering needs. The remarkable mechanical properties, slow degradation, control of crystalline state, all aqueous processing and biocompatibility of silk suggest important impact for silk-based biomaterials in a variety of controlled release needs.  
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