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Functional Polymer Beads Production Using Microfluidic Devices
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Abstract

Functional polymer beads production using microfluidic device has following advantages. Diame-
ter of polymer beads can be controlled flexibly, such as one half to three times of microchannel
size. Mono-dispersed droplets can be produced with CV below 5%. Production rate is very high
that several thousand of droplets per second are generated when using 100 micron microchannel.
In this paper, core-shell beads and Janus beads are introduced for functional polymer beads produc-
tion using microfluidic devices. As for core-shell polymer beads, a new type of connection technol-
ogy using flexible rubber balls with core-shell structure, polyimide as a shell, and silicone rubber as
a core, and metals, such as copper and gold, are coated on its surface. Silicone rubber works as a
damper to shock and vibration, but expand thermally, therefore, polyimide, low thermal expansion
coefficient, is used to prevent heat expansion. Janus beads are hemispherically black-and-white balls
with different electrical charges for the electronic paper. Janus beads rotate according to applied
voltage, therefore, two different colors are displayed. Large scale production method for commer-
cially used are also realized. For the fabrication of these beads, surface tension and viscosity are
critical properties for the precise fabrication. These effects are described mainly in this paper.
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