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Abstract  

Critical Limb Ischemia (CLI) affects millions of people worldwide as a comorbidity of 

diabetes and smoking. CLI occurs when a severe blockage in the arteries, caused by a 

buildup of plaque, significantly reduces blood flow to lower extremities like the legs. The 

lack of blood flow causes the surrounding tissue to become necrotic, thus requiring 

amputation. As of now, CLI lacks robust treatment options. In the past, clinical trials have 

attempted to stimulate arterial growth using growth-factor encapsulated hydrogels. 

Unfortunately, these clinical trials have failed to appreciably improve patient outcomes. 

We propose an alternative method that uses acellular, growth factor-free hydrogels to 

stimulate arteriogenesis. This methodology is twofold: (1) to further develop and 

characterize a previously studied GelCad hydrogel (gelatin-based hydrogel with Cadherin 

peptides attached) and synthesize this GelCad hydrogel into microspheres, and (2) to 

implement a cell-responsive siRNA release strategy that will trigger arteriogenesis 

through macrophage polarization. Preliminary results suggest GelCad microspheres can 

be synthesized using both a 4-Arm PEG SG (negative control) and 3,3′-Dithiodipropionic 

acid di(N-hydroxysuccinimide ester) (positive control) crosslinkers. 3,3′-Dithiodipropionic 

acid di(N-hydroxysuccinimide ester) is a reactive oxygen species or ROS active and is 

capable of macrophage polarization.  To test this polarization strategy, RAW 264.7 

macrophages will be cultured and embedded in the microgels and the release of FITC 

Dextran from the microgels will be measured.  Recent developments in the literature have 

ongoing studies using additive manufacturing techniques to design porosity imaging 

devices. We hope to characterize these microgels by particle size, deformation, and 

porosity. 
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