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Establishment of efficacy and safety for the treatment of severe heart failure

using human induced pluripotent stem cells

Nakajima, Kazuaki
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When purified human iPS cell-derived cardiomyocytes (hiPSC-CMs) were
transplanted to the hearts of immunodeficient mice and rats as cardiac spheroids, the
recipient-derived angiogenesis was observed in the transplanted cells, and a large amount of
hiPSC-CMs were engrafted. No teratoma formation was observed. The transplanted hiPSC-CMs expressed
connexin 43, which indicated they could form gap junctions for electrophysiological activity. On the

other hand, tumor formation was confirmed in the non-purified hiPSC-CMs group. From these results,
it was confirmed that the metabolic purification enables the safe long-term engraftment of
hiPSC-CMs. Further, the improvement of cardiac function was clarified by transplantation to heart
failure model of rats. It was pathologically confirmed that the hiPSC-CMs have more mature
sarcomere. Moreover, effectiveness and arrhythmogenicity were evaluated by transplanting hiPSC-CMs
to the ischemia-reperfusion model of monkeys.
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Large-scale production of purified human i1PSC-derived cardiomyocytes for cardiac regenerative therapy
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