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In vitro venous valve formation by extracting and reconstructing the mechanical
cues involved in the valve development
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We have developed a stretching and perfusion culture system of vascular
constructs lined with the human saphenous vein endothelial cells, aiming at the in vitro induction
of venous valve. The following two types of vascular model have been successfully constructed: (i) a

three-dimensional (3D) vascular model formed through the cellular processes of self-tissue
organization and (ii) ECM microchannel-based artificial vascular model with branching structure.
With the model (i), we constructed a millimeter-sized perfusable 3D blood vessel network utilizing
the microfluidic channels guided by the microposts. With model (ii), pulsatile flow can be generated
by optimizing the stretching and perfusion conditions, which resulted in the upregulation of CD31

in the cells located at the branching points. These models are expected to be useful to understand
the mechanical cues underlying the venous valve formation.
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