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Development of a microvascular circulation cultivation system and its
application as an in vitro cancer simulator.
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This study proposed a new method for cultivating microvascular tissues in
vitro using a pressure-driven biomimetic system (PD-MPS). By using the PD-MPS, blood vessels can be
formed while the hydrogel is penetrated with the cultivation medium using air pressure. Human
umbilical vein endothelial cells (HUVECS) and mesenchymal stem cells (MSCs) were embedded in fibrin
gel and introduced into the PD-MPS. Perfusion of the cultivation solution at a pressure of 2 kPa
resulted in spontaneous formation of blood vessels within the fibrin gel. An increase in flow rate
was observed with the formation of the blood vessels. Blood vessel formation was not observed when
cultivation was conducted without perfusion. These results suggest that the PD-MPS is a simpler and
more effective method for promoting blood vessel formation in comparison to traditional methods.
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