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Toward Miniaturization of Microfluidic Systems

Teruo FUJII
Institute of Industrial Science, University of Tokyo

Abstract

This paper discusses a direction of miniaturization of microfluidic systems. Microfluidic devices involve so
many advantageous features to realize novel and advanced methods in chemical analysis, synthesis, and
biological and medical sciences. However, the research achievement in this field is still highly relying on the
peripheral laboratory equipments such as microscopes, syringe drives, etc. In order to apply this technology
to much broader areas, microfluidic systems composed of not only a device, as a core component, but a fluid
control and a detection element, have to be realized. Though there have been many attempts to integrate such
functions into a device or to assemble a system incorporating them, we still need to find the way to integrate
fluid driving functions. As one of the promising ways toward the miniaturization of microfluidic systems, the
used of miniaturized electroosmotic pumps is proposed, which are integrated into a ‘system’ device to drive
the fluid and on-chip membrane valves. The present device could potentially be miniaturized by improving
the techniques to integrate porous materials into a device and by introducing the device technologies in

electronics.

Keywords: Microfluidic Devices & Systems; Electroosmotic Pumps; Membrane Valves; Miniaturization
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