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Development of microdevices to investigate cellular curvature-sensing mechanisms
based on mechanobiology of adhesion interface
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We developed a new micro-cell-culture platform that enables temporal change
of curvature of the cell-adhering surface, to investigate the detail of unique behaviours that
vascular smooth muscle cells (VSMCs) show on curved surfaces at the scale of several hundred
micrometres. To prove the concept, VSMCs were exposed to a sudden change of the curvature of the
cell-adhering plane, and their response in orientation was monitored, showing their acute
sensitivity to the surface curvature. Additionally, cellular contractility was measured by improving

the controlling system. These observations on VSMCs on curved surfaces suggest that the curvature
of the cell-adhering plane has a significant impact on the phenotype of VSMCs.
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