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Functionalization and control of grouping motion of artificial microobjects

Suzuki, Hiroaki
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We have fabricated micromotors that behave like bacteria. As a next step,
grouping motion was realized by chemical stimuli. Positively and negatively charged polystyrene
beads were prepared. A cell to observe the movement of microbeads was made with a glass substrate
with gold microelectrodes and a transparent ITO electrode plate along with a poly(dimethyilsiloxane)

container. When the pH around the microelectrodes was changed by the electrolysis of water using
the microelectrode, the microbeads approached to and moved away from the microelectrode depending on
the polarity of the potential applied to the microelectrode. The same experiment was conducted by
reducing and oxidizing hydrogen peroxide. In this case, the same grouping behavior was observed with
lower applied potentials, suggesting that the movement of the microbeads was caused by local
electric field gradient formed around the microelectrode.
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