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Development of Observation and Control Technology of Local Environment of Cells
for Cytotaxia Evaluation
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Both mechanical and chemical environmental factors, or stiffness of
extracellular matrix and oxygen concentration, affect cytotaxia. To control spatial distribution the
factors, we developed the microfluidic device for three-dimensional cell culture, where cells are

embedded in collagen gel. Moreover, the microscopic structure of the collagen was visualized by
nonlinear optical microscopy. Based on time series of the collagen images. analysis method of
three-dimensional displacement of the collagen matrix was developed. Although the environmental
factors in the device have macroscopically constant gradient, cell migration did not show the simple
directionality corresponded to the environmental factors. These results underline the importance
of the nonuniformity of the local environmental factor in cellular scale.
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