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Numerical analysis of on-chip microdroplet electroporation process and
clarification of the mechanism

Nakashima, Kenji
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To develop an "on-chip microdroplet electroporation process"” that can
efficiently establish iPS cells, this study visualizes the phenomenon using numerical analysis.
Therefore, the numerical analysis was divided into four stages: (1) cell alignment by Dean flow, (2)

droplet formation to separate cells one by one, (3) membrane electron permeabilization in
electroporation, and (4) gene transfer by electrophoresis. (1) It was confirmed that the velocity of
droplets passing over the electrode was not sufficient to achieve the effect of cell alignment by
Dean flow. (2) Characteristic distributions of interfacial tension and viscosity were obtained to
enable stable droplet formation. (3) The characteristics of pore formation with changes in the
position of cells in the droplet were organized. (4) The calculation could be performed using a
simple method based on the calculation by mobility.
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