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Elucidation of the proliferation and differentiation mechanism of the human
induced pluripotent stem cells and its proposal to practical production from
view point of transport phenomena
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In suspension culture of iPS cells, the shear stress generated during the
mixing is expected to promote differentiation of induced pluripotent stem (iPS) cells. This stress
on the cell can be controlled by the impeller shape and rotational rate of the cell suspension.
However, it is difficult to measure the effect of these operative parameters on the shear stress by
experiments. Therefore, we have developed a numerical model to obtain the average and the maximum
shear stress in two kinds of stirred tanks and an orbital shaking cylindrical container. Our results

showed that the shear stress depended strongly on the type of mixing and lesser extent on the shape
of the impeller. The average shear stress is larger in the shaking mode than that in the stirring
mode. In contrast, the maximum shear stress is much smaller for the shaking than for stirring,
suggesting stirring and shaking should be selectively used depending on the application.
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Figure 7 Time variation of the cell distribution:
blue and red parts represent undifferentiated and
differentiated cells, respectively
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