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Abstract: Research in the Kofinas Laboratory focuses on the design, synthesis, and pro-
cessing of functional materials for energy storage, printed electronics, and biomedical 
technologies. This presentation will focus on  two complementary thrusts:  
Electrolytes for lithium-ion batteries in extreme environments: We develop solid and 
water-based polymer electrolyte platforms engineered for improved safety and long-term 
reliability. A key emphasis is enabling stable ion transport at low temperatures, with target 
performance metrics that include broadened electrochemical stability windows and sus-
tained ionic conductivity under sub-ambient conditions relevant to cold-weather and ex-
treme-environment operation.  
Anti-adhesion biomaterials for surgery: We design biodegradable, functional polymer 
blends to mitigate postoperative adhesions. Using solution blow spinning, we directly de-

posit conformal fibrous mats onto wet and irregular tissue surfaces. Upon warming to body temperature, 
these fibers transition into protective films that adhere selectively, provide localized coverage, and degrade 
on a controlled timeline. These features intended to support use across abdominal, cardiac, and gynecologic 
procedures. Across both thrusts, we integrate polymer chemistry, transport and electrochemistry, interfacial 
science, and scalable processing, paired with application-driven testing. The overarching goal is to translate 
functional polymer systems into safer lithium-ion batteries and clinically practical anti-adhesion barriers suita-
ble for operating-room deployment.  
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