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Investigation of the mechanism and prevention for ischemia-reperfusion injury by
using blood-brain barrier-on-a-chip

Funamoto, Kenichi
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Microvascular network was created by culturing vascular endothelial cells
and fibroblasts mixed in a fibrin gel placed in a chip with controllability of oxygen concentration
and mechanical and chemical stimuli. Gas mixtures were supplied to the gas channels in the chip to
generate a steady state of normoxic or hypoxic conditions at oxygen concentration of 21% or 0.3%,
respectively, or repeatedly change the two oxygen conditions. Immediately after the reoxygenation
from the hypoxic state, reactive oxygen species were produced, and the permeability of microvascular

network was significantly increased. The same tendency of the permeability increase by changes of
oxygen concentration was observed in the microvascular network that mimicked human blood-brain
barrier with vascular endothelial cells, pericytes, and astrocytes.
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