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Engineering three dimensional hepatic tissues with perfusable vasculatures

FUKUDA, Junji

13,500,000

The lack of fabrication strategy of perfusable vascular networks is a
fundamental barrier to engineer thick and cell-dense tissues and organs for regenerative medicine.
In this study, we propose a rapid engineering approach of spatially-aligned and perfusable
macrovasculatures. We designed an electrochemically cleavable oligopeptide which can be used for
cell transfer from a culture surface to a hydrogel. Using this oligopeptide on a needle,
macrovasculatures whose internal surface was covered with endothelial cells were fabricated in a
hydrogel. The endothelial cells transferred were then migrated and formed luminal structures in the
hydrogel, leading to formation of perfusable macro- and micro-vascular networks. Furthermore, by
encapsulating iPS-derived hepatic endoderm spheroids between the macrovasculatures, functional liver
tissues with vascular networks were induced. This simple and versatile approach promises various
applications for engineering three-dimensional thick tissues.
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