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Il Summary of Subsidized Project

The number of heart failure patients in Japan is said to be about 1 million at present, and it is feared that
the country will be plunged into a "heart failure pandemic" by 2035, when the number of heart failure patients
will peak. The prognosis for patients with severe heart failure who are refractory to drug therapy is extremely
poor, and cardiac regenerative medicine using pluripotent stem cells is expected to be a novel therapy. The
transplantation of pluripotent stem cell-derived myocardial cells from the epicardial side is the mainstay of
both intramyocardial infusion and myocardial sheet transplantation, and this year, Osaka University has
started iPS cell-derived myocardial sheet transplantation therapy. However, cell transplantation from the
epicardial side is still the most common method. However, cell administration from the epicardial side requires
open chest surgery, which is highly invasive, and repeated treatment is difficult due to adhesion of the
epicardium. On the other hand, endocardial cell transplantation using a catheter is minimally invasive and
can be performed repeatedly. In addition, 3D mapping may be used to identify the site where transplantation
is needed and to perform accurate cell transplantation.

In this project, we aim to establish a robust regenerative medicine for myocardium by developing a novel
catheter device that enables repeated transplantation of myocardial cells from the endocardial side, which
can be expected to have a reliable therapeutic effect.

To solve this need, we decided to aim for a minimally invasive catheter with a high tissue viability.
Specifically, we decided to develop a flexible catheter structure that does not interfere with tissue, a special
needle tip shape that achieves a high viability, and a 3D mapping system to inject cells at the appropriate
location. Specifically, the development of the needle catheter and the development of the mobile guiding
catheter were the two pillars of the project.

We were able to brush up the prototypes by performing prototyping many times. We could advance our
research and development to specifications that were superior to the originally planned requirements. We
believe that this will certainly lead to the realization of regenerative medicine using iPS cells for patients
suffering from refractorys heart failure.

The new concept of cell replacement therapy for heart failure not only fulfills a medical need, but also has
a strong impact on the market for cardiac regenerative medicine and is expected to create and stimulate a
new industry.



