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Fluid device combining a parylene membrane channel with a fine surface structure
and an operating magnetic probe
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A microfluidic device to realize easy transportation and mechanical
manipulation of minute amounts of droplets was developed. The device was composed of a membrane and
channels. A method of fabricating three-dimensional thin film diaphragm (thickness: 10 y m) by MEMS
process using parylene HT (for high temperature use) was developed. With regard to improving
performance of liquid transportation, Lotus effect by forming fine projections on the substrate
surface. Then optimization of the size, gap, and area ratio of the projections was conducted. A
guideline for surface structure design was presented. The characteristics of the liquid marble
rolling method were also investigated. Water repellent magnetic fine particles were used to separate

the particles from the droplets by a magnetic field. In addition, it was found that rollin?
characteristics were improved by using fine particles. It could transport a very small droplet in
diameter of 0.6 mm (0.1 p I).
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