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Organic Nanochannels and Their Applications

Toshimi Shimizu
Nanoarchitectonics Research Center (NARC)
National Institute of Advanced Industrial Science and Technology (AIST), Japan

Abstract

Organic nanotubes have been attracting growing attention under the influence of the bloom of carbon nanotube
(CNT) researches. Here we describe the self-assembly of amphiphilic molecules into organic nanotubes (ONTS)
in terms of molecular design, possible formation scheme, and dimension control. The attempts to use the ONT as
a nanocontainer, nanochannel, and nanopipette have also been described to feature the concept of “attoliter

chemistry”, which will occur only in a confined liquid nanospace shaped by the ONT.

Keywords: Organic nanotube - Self-assembly - Attoliter chemistry - Nanocontainer - Nanochannel - Nanopipette
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Detection of Gene Expression with Integrated Cellular Devices

Tomokazu Matsue*
Graduate School of Environmental Studies, Tohoku University

Abstract

Recent developments of electrochemical cellular devices are reviewed. This review contains (a) fabrication of
integrated cellular devices including electrochemical characterization of cellular functions, micropatterning with
living cells, and drug screening with cellular devices, (b) gene-engineering cellular devices including
electrochemical vector/cellular array for transformation of E. coli, (c) electrochemical characterization of
expressed proteins including protein solubility assay, and (d) bioassay devices for detection of carcinogens and
endocrine disrupting chemicals.

Keywords: Cellular devices, Gene engineering, Reporter proteins, Electrochemical devices, Bioassay
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Development of Chemical Micro Devices using LIGA Process

Masaya KUROKAWA", Toru MINAMI, Naoto OIKO
*Micro Device Development Department, Miniature Precision Division, Starlite Co., Ltd.

Abstract

In the production of plastic micro devices having precise fine patterns of range from several hundred to several
ten micro meters by injection molding technology, it is one of the most important step to manufacture a tool part
with inversed shapes of the micro patterns. Usually, the 3-dimensional patterns making onto tool part is carried
out by machining processes such as cutting process and electrical discharge machining process. However, using
such processes are unsuitable for the plastic micro devices, since cuttings with a strict tolerance within
sub-micron meters and with smooth surface are required in the micro structure. In this paper, the
manufacturing process of plastic micro devices such as DNA chips, protein chips, and microfluidic chips using
Lithographie Galvanoformung Abformung (LIGA) are described in detail. By moving the X-ray mask
systematically in the stage of exposure process using synchrotron radiation, microstructure having an optional
side-wall inclination can be established on a polymethylmethacrylate (PMMA). A nickel (Ni) tool part is made
by electroforming Ni on the patterned PMMA plate. The plastic micro devices are produced by optimal injection

molding conditions using an injection mold which inserted Ni tool part into the mold base.

Keywords: Plastic micro device; LIGA; Injection molding; Optional side-wall inclination
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