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Fabrication Technologies and Applications of Next-Generation

Micro-Nano Devices
Hiroyuki FUJITA
Institute of Industrial Science, University of Tokyo

Abstract

Micromachining technology based on semiconductor micro fabrication has developed extremely fast and applied
to various commercial products. The development continues to further miniaturization into nano scales and to
wider range of applications. This paper gives an overview of advanced micro-nano fabrication technologies and
discusses prospects of fabricated micro-nano devices in biochemical application. Nano grippers and nano probes
integrated with micro actuators are described as typical eamples of such devices.

uTAS
Microfluidics Device/System

Recent Trends of Micro Total Analysis Systems (uTAS)

— Microfluidics, Devices/Systems —
Shuichi Shoji
Department of Electronics, Information and Communication Engineering,
Waseda University

Abstract

Recent progresses of the Micro Total Analysis Systems (UTAS) appeared in previous uTAS symposium are
reviewed. Main interests are sifted from DNA to proteomes and biological cells in biochemistry applications.
High performance and high sensitivity sensing methods which are indispensable in uTAS have been currently
studied. Microfluidics in the microchannel and micro flow device have been also developed focusing actual
applications. Micro flow cell for bio-sensing applications and biomolecles handling systems are also described.



Micro and Nano Chemical Engineering

Katsuki Kusakabe*, Ken-Ichiro Sotowa
Department of Applied Chemistry, Kyushu University

Abstract

Although the microchemical chip and microreactor attract wide attention, chemical reaction and fluidics in
micro-space are not well understood. Micro-chemical engineering is suitable for analyzing the fundamental
behaviors in micro-space because of its interdisciplinary nature and strength in systematization. In this paper,
we described the concept of micro chemical devices for the high temperature operations. The role of
simulation technologies for supporting the micro-chemical engineering was introduced. The relationship

between micro chemical engineering and nano-technology was briefly overviewed.

Chemical Reaction in a Microreactor
Hideaki Maeda+, Kenichi Yamashita, Yoshiko Yamaguchi, Masaya Miyazaki

Hiroyuki Nakamura, Kouzo Inoue, Hajime Shimizu
Micro-space Chemistry Laboratory (MiSChel)
National Institute of Advanced Industrial Science and Technology (AIST)

Abstract

A miniaturized chemical reaction system, so called microreactor, has recently attracted significant attention.

In this paper, after the fluidic behavior in a micro-channel was investigated and its effect on chemical reaction
was discussed, afew topics based on characteristic phenomenain a microreactor were introduced. The first
topic was that a certain chemical reaction was strongly enhanced in a micro-fluidic system. The second was the
finding that a macromolecule like a DNA was easily extended by flowing through a microchannel. These
phenomena suggest that some new chemical or biochemical reactions can be designed and realized by using the

flow-type microractor.



