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Development of on-chip vascular model utilizing the self-organizing ability:
reconstitution-based understanding of vascular physiology and pathology
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2,800,000

In this study, we developed a fundamental technology, which enables to
reconstiute the long-term-perfusable vascualr network on a microfluidic device via angiogenesis. Using
either human or murine primary cells, we succeeded to reconstruct the vascualr strucutre that
approsimates in vivo, in which endothelial sprouts were properly covered with perivascular pericytes and
have a lumen structure. Furthermore, the reconstructed vasculature was perfusable with the culture media
at a perfusion speed, corresponding to capillary blood flow, over a week. In addition, we established an
imaging and quatitative analysis system for understanding of cellular angiogenic mechanisms. Using the
on-chip angiogenic model, we identified intraluinal pressure to be one of the potential negative
regulators of endothelial cell-driven aniogenesis.
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