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Cells are known to sense the geometry of the surrounding environment to regulate their function
and behavior, yet the detail of the mechanism still remains unknown. To create a new model to
reveal the physical sensing mechanism of cells, we here developed a new experimental platform
where cells could be cultured on microcurvature of variable curvature in the range of several 100
micron. To realize such a cell culture environment, a variable curvature microdevice consisting of
A. cell culture chamber made of silicone rubber, B. micro-slit with penetrating holes and C. vacuum
cell was developed. This microdevice controls the curvature of the cell-adhering surface by
applying negative air pressure to the bottom of the cell culture chamber through the micro-slit. The
curvature and its direction can be flexibly controlled by tuning air pressure and changing the micro-
slit. The fabricated device could flexibly control the curvature of the cell-adhering surface in the
range of 0-3/mm. This microdevice was then installed on the incubation chamber stabilized on
microscopic stage. Human aortic smooth muscle cells were cultured on the bottom of the cell
culture chamber and then the flat adhering plane was deformed to be semi-cylindrical shape by
controlling the air pressure inside the vacuum cell. Cells randomly oriented at the initial flat surface,
but gradually aligned along the appeared semi-cylindrical surface, which proved the concept of the
air-pressure-mediated curvature control of the cell culture surface and the real time observation of
the cells reacting to the dynamic deformation of the adhering surface. Optimizing the device design
for biochemical assays, this microdevice would be a new tool to explore the molecular mechanism
how cells sense and react to the surrounding mechanical environment.
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Development of a new microdevice for spatio—temporal control of the scaffold curvature to seek mechanobiology of cellular shape
recognition.
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Cells are known to sense the geometry of the surrounding environment to regulate their function and behavior, yet the detail of the
mechanism still remains unknown. To create a new model to reveal the physical sensing mechanism of cells, we here developed a new
experimental platform where cells could be cultured on microcurvature of variable curvature in the range of several 100 micron. To
realize such a cell culture environment, a variable curvature microdevice consisting of A. cell culture chamber made of silicone rubber,
B. micro—slit with penetrating holes and C. vacuum cell was developed. This microdevice controls the curvature of the cell-adhering
surface by applying negative air pressure to the bottom of the cell culture chamber through the micro—slit. The curvature and its
direction can be flexibly controlled by tuning air pressure and changing the micro—slit. The fabricated device could flexibly control the
curvature of the cell-adhering surface in the range of 0-3/mm. This microdevice was then installed on the incubation chamber
stabilized on microscopic stage. Human aortic smooth muscle cells were cultured on the bottom of the cell culture chamber and then
the flat adhering plane was deformed to be semi—cylindrical shape by controlling the air pressure inside the vacuum cell. Cells
randomly oriented at the initial flat surface, but gradually aligned along the appeared semi—cylindrical surface, which proved the
concept of the air—pressure—mediated curvature control of the cell culture surface and the real time observation of the cells reacting
to the dynamic deformation of the adhering surface. Optimizing the device design for biochemical assays, this microdevice would be a
new tool to explore the molecular mechanism how cells sense and react to the surrounding mechanical environment.
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