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Development of microfluidic cell culture system and analysis of stem cell
differentiation from the perspective of spatiotemporal control of molecule
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Cell culture method using conventional cell culture dishes, plates, just offers
the uniform condition of cell culture environment. In this study, we developed a microfluidic cell
culture system that enables spatiotemporal control for signal molecule concentration dynamically in cell
culture chamber.

Evaluation for spatiotemporal control of molecule in the microfluidic device was performed using
fluorescence dye as a visible substitute for molecule. In addition, it was confirmed that the
microfluidic device is able to culture mouse iPS cells under the condition of spatiotemporal control of
undifferentiation factors. These results indicate that this microfluidic cell culture system can be
applied to investigation of mechanism in stem cell differentiation, and cellular response to dynamic
change of signal molecule.
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