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Abstract:	
Cellular therapy is revolutionizing the way we treat cancer and degenerative diseases such as type 1 diabetes. 
Islet transplantation is a cell-based therapy that allows most graft recipients to live without daily insulin 
administration for at least one year. This therapy also significantly improves blood glucose control in islet 
transplant recipients, reducing the incidence of hypoglycemic events. However, access to this therapy is limited 
by access to donor islets as well as the requirement for lifelong immunosuppression which is associated with 
increased risks of infection and cancer. With the emergence of protocols to manufacture islet-like cell clusters 
from pluripotent stem cells, a key limitation to diabetes cellular therapy becomes the safe delivery of these cells 
without the need for immune suppression. Islet encapsulation devices ranging from microbeads to macroscopic 
pouches are being investigated in clinical trials. One limitation of most encapsulation devices is the lack of 
efficient oxygen and insulin mass transport. To overcome this limitation, the Hoesli laboratory is developing a 
vascularized bioartificial pancreas using different 3D printing approaches. These approaches could be applied to 
not only islet transplantation, but also to study human pancreas biology and development using human-scale 
pancreatic tissue mimics, or to generate other vascularized tissue models. 
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