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Study of droplet manipulation utilizing surface tension effect in microfluidics
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This study was performed to model surface-tension-related phenomena
(wettability control, Electrowetting, Marangoni effect) from the perspective of computational fluid
dynamics. The surface-tension related phenomena are effectively utilized as techniques to operate a
liquid in the microfluidics devices.

(1) About electrowetting, experimentally observed droplet manipulation could be reproduced by our
simulation code by using an empirical relation. (2) The simulation of droplet flow in electric field
was enabled by solving the equation of the electric field and expressing electric force. Then, we
obtained possibility that electrowetting phenomena could be reproduced without the empirical

relation. (3) In addition, the accuracy of wetting simulations was highly improved.
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