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Editorial
The pioneering work on islet transplantation led by Dr. Ray Rajotte 
marked the beginning of an era: the Edmonton protocol. Between 
2000 and 2012 approximately 750 successful islet transplantations 
have been performed worldwide and the Edmonton group has 
now achieved a 70% eight-year graft survival rate [1]. However, 
this approach still has several limitations, including lack of long-
term glycemic control and insulin independence, reliance on 
pancreas donors, transplant rejection/immune response and 
long-term risks of immunosuppressive therapy. ViaCyte, Inc., a 
privately held regenerative medicine company based in San Diego, 
is now beginning a clinical trial that could possibly obviate all 
these concerns. ViaCyte is using a universal cell therapy approach 
based on transplantation and retention of encapsulated insulin-
producing cells [2].

ViaCyte is using human Embryonic Stem Cells (hESC) as a 
source of a pancreatic endoderm lineage, PEC-01, which is 73-
80% PDX-1+/NKX6.1+ [3]. This cell population can be produced 
on a large scale and differentiated toward glucose-responsive 
insulin-secreting cells and other pancreatic endocrine cells 
upon engraftment. Most importantly, PEC-01 cells retain their 
identity and functionality after cryopreservation [2], capability 
that is fundamental for the establishment of efficient clinical 
applications. Additionally, compared to induced pluripotent stem 
cells, hESCs could be a more suitable source of progenitor cells 
for regenerative purposes because of their genomic stability and 
increased immune tolerance [4,5].

One of the major limitations of regenerative medicine is the 
difficulty in maintaining graft functionality in spite of immune 
rejection. Compelling evidence shows that encapsulation of the 
transplanted cells may obviate such immune rejection [3,6]. 
Encapsulation may also provide means to readily isolate the 
transplanted cells in the undesirable case of tumor development. 
Considering the intrinsic heterogeneous nature of stem cells, 
transplanted cells may still retain substantial proliferative potential 
and in fact it was already reported that, even after enrichment, 
1-3% of the transplanted cells are still progenitors [3]. This is 
an issue that needs careful consideration as progenitors may 
contribute to the tumorigenic potential of the transplanted cells. 
Yet, encapsulation of cells in a bilaminar device (TheraCyte Inc.) 
was already demonstrated to prevent cell escape [7]. Additionally, 
in the unlikely event of cell escape, it is plausible to speculate 
that a competent immune system would be able to detect and 
neutralize such cell. Taken together, these findings demonstrate 

the importance of encapsulating cells for transplantation. ViaCyte 
has developed a planar macroencapsulation device consiting of a 
semipermeable barrier that can be loaded with PEC-01 cells and 
implanted subcutaneously: the Encaptra drug delivery system. 
This approach was shown to retain robust function for at least 6 
months following transplantation [2].

Although the published findings seem particularly promising, 
several concerns remain to be addressed. One important issue 
could be the potential permeability to humoral components of 
the immune system that could in turn elicit an immune response, 
contribute to fibrosis, and ultimately impair insulin release by 
causing necrosis of the transplant. One additional concern that 
would need to be addressed is the device size. In fact, it was 
estimated that this kind of planar devices in humans would 
require a length of 46 meters [8]! Lastly, long-term glycemic 
control and insulin independence still need to be evaluated.

ViaCyte has now initiated a phase I to II clinical trial transplanting 
PEC-01 cells in the Encaptra macroencapsulation device 
(ClinicalTrials.gov identifier NCT02239354). This is a remarkable 
achievement that seems to open the doors to a new era in 
diabetes therapy. 
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