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Development of a surgically implantable three-dimensional cardiomyocyte
structure that could serve as an artificial heart.

Nakayama, Koichi
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We have been developing a technology to create surgically implantable
three-dimensional structures using only cells, and have been working on the creation of
three-dimensional structures using cardiomyocytes for the past 10 years. In this proposal, we
optimized the implantation method of iPS cell-derived cardiomyocyte structures that were
three-dimensionally created by a bio 3D printer, which we have already established, and aimed at
practical application as an artificial heart with a constant beating volume in vivo. In this study,
we mainly worked on the creation of cell-only structures that can be surgically transplanted. As a
result, we succeeded in transplantation into small animals. However, the structure was not strong

enough to be used in normal surgical operations, and delicate surgical techniques were required,
which was a future issue.
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