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ABSTRACT 
 

 This study was performed in order to determine if gelatin microspheres could be 

used as a means to efficiently deliver proteins to a localized area in order to direct 

cellular differentiation.  Gelatin is a natural polymer that can be used as a protein 

delivery vehicle due to its overall biocompatibility and its ability to complex with 

proteins.  Proteins form complexes with gelatin through a variety of intermolecular 

forces, and their release is dependent on polymer degradation.  Human mesenchymal 

stem cells (hMSCs) have a natural ability to degrade gelatin through the action of 

matrix metalloproteases (MMPs).  The degradation rate of the microspheres can be 

controlled by varying the extent to which they are cross-linked.  Both type A and B 

gelatin were used to create microspheres through a water-in-oil emulsification process 

and then were cross-linked with the natural cross-linking agent genipin (Gp). Uniform 

microspheres with an average diameter of 3.5μm for type A gelatin and 3.9μm for 

type B gelatin were created.  Microspheres were loaded with growth factors by 

soaking them in small volumes of dilute protein solutions. These microspheres readily 

released recombinant human bone morphogenetic protein-2 (rhBMP-2), but only in 

the presence of cells.  When microspheres were introduced to hMSCs in monolayer, 

the cells were attracted to the microspheres and interacted closely with them.  It is this 

close contact that resulted in degradation of the microspheres and the subsequent 

release of the protein.  This study showed that gelatin microspheres could be 

fabricated through an oil-in-water emulsification, and these microspheres could be 

used as a delivery vehicle for the release of rhBMP-2 to hMSCs in culture. 
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