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On-Chip Cell Filter and Trap Manipulation by Using Frequency Modulation of
Vibration-Induced Flow

Hayakawa, Takeshi
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We studied on on-chip cell manipulation method based on a vibration-induced
flow. Vibration-induced flow is local flow induced around vibrating object. By using this flow, we
can achieve various on-chip cell manipulations. In this study, we showed the feasibility of cell
size filtering by using micropillar array with different pillar distances. By varying distances of
micropillars, we succeeded in filtering of 70 y m sized particles and 5 py m sized particles.
Furthermore, we proposed new method of cell manipulation based on vibration-induced flow. By using
rotationally asymmetric structures, we found asymmetric flow pattern can be induced. Thus, by
switching the direction of applied vibrations, we can switch different flow patterns. This
phenomenon enables to realize switching of different manipulation mode on identical chip design. As
an application of this method, we showed single cell loading, which enables to transport single cell

continuously with constant timing and distance.
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