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Optimization of On-Chip Position Control System for Automated Cell Evaluation

3 HE - Microfluidic devices have various functions such as particle trapping, mixing, and droplet formation
realized by designed fluidic behavior in a microscale environment. These novel handling techniques have been
used to evaluate small amount of solution or suspension of biological cells, ranging from red blood cells to stem
cells. Recently the on-chip cell manipulation system by feedback pressure control in a microchannel was developed,
and a relationship of cell characteristic and disease has been reported with this system. To improve manipulation
performance, it was necessary to adjust PID gain manually. Since the manual adjustment of the gains is
time-consuming and expertise on control engineering is required, it has been difficult to widely adopt this method
at medical scenes. In this work, we aim to construct a system with automatic PID gain tuning. We developed a
system that automatically catches an object flowing in a microfluidic device and optimizes PID gain for
manipulation based on convergence time and overshoot. We succeeded in automatic catch by adjusting the

proportional gain and in automatic gain optimization with an evaluation function of step responses.
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