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Pancreatic islet cell transplantation has an excellent therapeutic effect. Problems that need to be addressed include (1)
insufficient islets due to the lack of donors, (2) concerns about the side effects of immunosuppressants, and (3) safety concerns
due to islet transplantation into the intrahepatic portal vein. Problem (1) requires intensive worldwide efforts to develop
pluripotent stem (ES/iPS) cell-derived islets and xenografts of porcine islets. However, transplanting these cells into the
intrahepatic portal vein is a major concern in terms of safety. If subcutaneous transplantation, which does not require
immunosuppressants, can be established, a breakthrough in diabetic cell therapy is possible.

To realize subcutaneous cell transplantation without immunosuppressants, basic fibroblast growth factor is supported on a
device made of bioabsorbable material to induce blood vessels in the recipient subcutaneously. The purpose of this study was
to demonstrate the possibility of forming a tolerance space in a large animal (dog) pancreatic islet cell transplantation model
and develop a basic device for cell transplantation that does not require immunosuppressive agents. The formulation of a
device that enables the long-term engraftment of transplanted islets for 30 days or more in large animals without the use of
immunosuppressive agents and control T-cell inducer or the control T-cell itself. The following developmental studies were

3



conducted with the specific goal of clarifying the need for additional administration.

(1) Angiogenesis into the pancreatic islets by a bioabsorbable device and its semi-permanent maintenance: A vascular network
was subcutaneously induced by a device that releases a vascular inducer, and the pancreatic islets were transplanted to that
site for engraftment. It seems that the induced vascular network may be regressed if the supply of growth factors from the
device is lost, but the recipient’s capillaries enter the transplanted islets and the blood vessels are maintained semipermanently.
The flow was kept. The advantage of this device is that the vascular inducer is administered so that it does not flow out rapidly
from the implantation site, and because it is a bioabsorbable material, the vascular network is surrounded by dense tissue
without removing the device. A point is that a space (pocket) is formed and cells can be easily transplanted to this site.

(2) Possibility of immunological tolerance: In this method, if the recipient was a “low responder,” the allogeneic islets that
were transplanted subcutaneously survived without being rejected. The subcutaneously transplanted islets showed the
possibility that allogeneic islets could be rejected semipermanently even under the condition that no immunosuppressive drug
was used. However, it was difficult to induce sufficient immune tolerance. It seems that it is difficult to limit the antigen
specificity and secure sufficient cell numbers only with the endogenous Tregs present in the living body. In the transportal
islet transplantation model, the administration of inducible Tregs may achieve long-term engraftment without
immunosuppressants, so the development of Treg formulations may open up the prospect of achieving immune tolerance
induction. It is considered that this research and development has successfully presented the possibility of novelty as a
methodology.

Until now, the main approach for cell transplantation without immunosuppressants was encapsulation in microcapsules or
macrocapsules for transplantation. However, the encapsulation of cells reduces the survival rate of cells. The problem is that
cell functions, that is, insulin secretory ability and blood glucose responsiveness, may be inhibited. The device used in this
method does not interfere with the function of the cells to be transplanted only by creating space before transplantation, and
as it guides blood vessels to the transplant site, it is possible to increase the survival rate of cells. This method, which has the
advantage of improving cell viability without inhibiting the function of transplanted cells, is likely to require fewer cells
compared to encapsulated cell transplantation, which requires large numbers of cells. This method is superior and has the

potential to contribute significantly to the realization of regenerative medicine.
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