
 

 
 

 
 

Abstract 
New materials with tailored structural and functional characteristics can advance the ways medical interventions are delivered 

to treat and prevent diseases and repair damaged tissues.  This seminar discusses a nanofiber-hydrogel composite concept 

by incorporating electrospun nanofiber fragments into a hyaluronic acid hydrogel network through interfacial bonding, to 

mimic the microarchitecture and mechanical properties of soft tissue extracellular matrix. This composite matrix can be 

tailored to modulate inflammatory response and mediate angiogenesis and regeneration of soft tissue including adipose 

remodeling, radiation fibrosis prevention, and fistula repair. This composite can also serve as a delivery vehicle for stem cells 

and extracellular vesicles, and therapeutic nanoparticles.  In a separate application, this composite can be engineered with 

immunostimulating signals for antigen-specific T cell activation and expansion. This artificial T-cell activation matrix serves as 

a lymphoid tissue that recruits, retains, activates, and expands antigen-specific T cells for cancer immunotherapy.  
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