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Abstract: In this seminar, the speaker will introduce concept of digital microfluidics and its broad
applications including biomedical and chemical analysis applications and thermal management of
electronics. Since the advent of microelectromechanical systems (MEMS), many microfluidic devices
have been studied and developed to handle fluids on the microscale. In these devices, numerous
actuation methods have been introduced to pump and regulate fluids: piezoelectric, electrostatic,
thermopneumatic, electrophoretic, shape memory alloy, and so on. Most of these devices, however, only
can handle the continuous flows. Handling of digitized liquid segments has many advantages in real
world applications such as a lab-on-a-chip. The most distinctive feature of digital microfluidics is the
capability to form fluids compartments, which enables the multiplexing processes in various bio- and
chemical sample preparations. Among several viable ways to digitize fluids into droplet format, using
surface tension changes by electric field application will be discussed. Recently, surface tension has
caught researchers’ attention in MEMS field due to its dominance in small scale. Electrowetting (EW) is
the phenomenon of surface tension modulation at the interface of liquid and solid due to the external
electric field. The speaker will demonstrate the new concept of controlling fluids with EW and
development of digital microfluidic circuits. The completion of fundamental fluidic operations using
surface tension will be presented. Successful applications of the digital microfluidic device to the
biology and analytical chemistry fields as well as heat transfer problem will be presented.
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