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Micromachines Produced and Manipulated by Light
Shoji MARUO

Recently, two-photon microfabrication has been widely used in many fields such as photonic, biology and
lab-on-a-chip because of its unique properties such as submicron resolution and ability of three-
dimensional fabrication. By using this technique, we have developed optically-driven micromachines
containing rotary mechanisms. Multiple movable microparts can be simultaneously driven by a time-
shared optical trapping technique using a single focused laser beam. The synchronized optical trapping
allows us to develop optically driven micropumps and manipulators. Evanescent wave was also used for
driving microrotors. The evanescent-wave driven micromachines is useful for integrated optically-driven
microsystems using optical cirucuits. In addition, we employed light-induced dielectrophoresis to drive
micromachines with a low-power laser beam. The optoelectronic micromachines can provide compact,
low-cost optically controlled lab-on-a-chip devices. We have also developed a membrane-assisted transfer
molding process to reproduce movable micromachines. This molding technique will make possible the
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mass-production of optically driven micromachines.
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