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ABSTRACT 
Our laboratory studies how cells interact with the 3D protein environment that surrounds them in 
tissues, and how cell function can be controlled by defined extracellular environments. By 
recreating specific tissue environments in vitro, cell function can be tailored for the purpose of 
promoting desired cell behaviors. Biologically-derived proteins and polysaccharides are of 
particular interest in such applications due to their structural and functional roles in tissues, and 
the range of effects they can have on cells. We are developing composite materials that combine 
the structural and biochemical features of these polymers, in order to direct the phenotype of 
adult stem cells toward desired lineages. These materials are designed to mimic key features of 
the cellular environment in specific tissues, and can also be used to deliver cells in a minimally 
invasive manner. This talk will give an overview of our research and will highlight recent work in 
using such engineered microenvironments to direct the differentiation of adult mesenchymal 
stem cells for bone repair. 
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