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Reliability evaluation and characteristic prediction in microfluidic devices
applying stochastic process of random fluctuation problem

Tatsumi, Kazuya
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Developing a technolog% which can analyze and diagnose the cell
characteristics and sort the cells with high throughput is an essential problem for developing the
advance diagnosis and drug designing systems in the fields of biology and medicine. In the present
study, we developed a technique that can control the position, velocity, spacing, and timing of the
particles and cells flowing in the microchannel using dielectrophoretic force generated by
microelectrodes. In the developing process, we have considered the physical characteristics and
randomness of the particle motion by employing the determinism and stochastic methods, and applied
it to the numerical simulation to predict the uncertainty of the particle position and design the
electrode shape. We were able to develop the boxcar-type electrode which could control the particle
and cell position and timing with accuracy of 5% variation and showing performance enhancement by 50
~100% compared to the ladder-type electrodes.
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