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Fabrication of artificial vessels derived human vascular cells using the culture
system of hydrostatic pressure under hypoxia
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Although the development of tissue engineering has been progressing in
recent years, it is difficult to fabricate blood vessels from scaffoldless biomaterials, which
require high mechanical properties such as elasticity and rigidity. In this study, we demonstrated
that periodic ultrahigh-pressure hydrostatic pressure culture under hypoxia enabled to fabrication
of implantable artificial blood vessels composed solely of human umbilical cord vascular smooth
muscle cells. It was shown that cells were self-organized by promoting cell-cell adhesion,
cell-extracellular matrix adhesion, and extracellular matrix cross-linking by the ultrahigh-pressure

hypoxic culture method.
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