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Studies of Microparticle Manipulation

by Using Light—Induced Marangoni Rotation Flows
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There is a growing need to develop fluid and particle manipulation
techniques 1in microfluidic channels, which are essential for the
development of Micro—Total Analysis Systems and Lab on a Chip Devices.
One of the most promising forces for the microfluidic manipulation is
which is induced by surface tension gradient on a

In this

“Marangoni force,”

gas—liquid surface. study, we experimentally investigated
Marangoni flows around a microbubble in water by using the photothermal
conversion effect of a gold nanoisland film. We revealed that there is a
critical temperature for the generation of rapid rotation Marangoni flows
in a thin microfluidic chamber. We also demonstrated that those Marangoni
rotation flows are significantly affected by the alcohol addition to
water, which allows us to accelerate the flow speed. In addition, the
elimination of dissolved gases in water was found to suppress the bubble
growth in water and to induce rapid Marangoni flow with a speed more than
1 m/s. These results are useful for future applications of the Marangoni

flow to microfluidic control.
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