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Applications of Thermal Bubble Powered
Microactuator in Microfluidic Biochips
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Microfluidic chips have been widely used in biomedical applications such as detecting chemical reactions and
biological features. The miniaturized system significantly reduces traditional feature sizes and improves complex
apparatus to a chip; also including screening, separating, and transmitting functions. They require few samples
to accomplish bio-analysis and effectively shorten the cycle time. In this work, we present the implementation
of a thermal bubble actuated microfluidic chip with microvalve, micropump and micromixer for microparticle
separation, based on a simple process with SOI wafer. Only two photolithography processes were required
to provide an effective means of manufacturing the bulk microheater and high-aspect-ratio microchannel for
microfluidic applications. The feasibility of a thermal bubble pumping fluid to manipulate a microbead with a
diameter of 20 um has also been verified by experiments. It is expected that the proposed microfluidic chip can be
applied for the separation of cells, such as live cells in amniotic fluid.
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