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Current Status of and Requirements for POCT
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Water Quality Monitoring utilized by micro-devices
Ryo Miyake™ ¢, W. P. Bula®-®, Yoshishige Endo ¢, Tomomi Sato* ¢, Yuji Murakami® ©,
Shin Yokoyama? 6, Yukako Asano*®, Shigenori Togashi* 6, Akira Watanabe®
1School of Engineering, The University of Tokyo
2Department of Electrical and Electronic Information Engineering, Toyohashi University of Technology
SResearch Institute for Nanodevice and Bio systems, Hiroshima University
4Hitachi, Ltd, SNCE Co. Ltd, 8JST, CREST
Abstract
Nations and districts have various needs for their water supply including the demand for safety water, good-tasting
water, etc. For the best match with the needs of nations and districts so as to minimize water wastage, the regional
monitoring network of water quality should be proposed deliberately. The core piece of the equipment in the
monitoring network is a tailer-made analyzer suitable to be set up onsite and monitored online. However, to
develop such a customized analyzer, considerable effort and investment are required. Then, a model-based design
technique, which allows us to create simulation models interactively, is introduced to the design process of water
analyzer. The shape/size can be optimized efficiently by using the virtual analyzer model. Moreover, in
conventional water analyzers, rigid peripherals, such as high performance pumps, precise valves, flow contoller,
etc., are implemented to stabilize the inside flow against onsite’s fluctuations (water-supply pressure, temperature,
etc.). This prevents the analyers from further miniaturization and minimalization. Then, we proposed a new
measurement method to eliminate them by using the virtual analyzer model. The final configuration of the analyzer
is transferred to a rapid fabricator, so-called, 3D printer. Utilizing this fabrication technique, small analyzer units
(60 mm square) and preprocessing unit available for various kind of water sample were developed. By this manner,
the lead time from the initial design to proto-type of tailer-made analyzer is significantly reduced from an order of
month to a few days.
Keywords: Micro fluidic device; Water quality monitoring; Model-based design; Modular system
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Development of Liquid Electrode Plasma Atomic Emission

Spectrometry Systems and their Applications

Tamotsu YAMAMOTO
Micro Emission Ltd.

Abstract

Liquid electrode plasma atomic emission spectrometry (LEP-AES) is suitable to develop small elemental analyzer.

Plasma emission is generated when high voltage pulses (200V-1500V) are applied to electroconductive sample

solution within microfluidic cuvette with narrow channel. Two commercializing ways, mobile instruments and

embedded unit, are described. Spectrometer’s wavelength range, solvent type and solid phase extraction method

are discussed. 43 elements are detectable with small type instruments. Target application fields near future are

listed.

Keywords: Liquid electrode plasma, Atomic emission spectrometry, Elemental analyzer, Microfluidic cuvette
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Impact of Mechanical Environment on Cell Adhesion

Regulating Biological Process
Takahisa MATSUZAKI', Hiroshi Y YOSHIKAWA?, Hideki TANIGUCHI",
Takanori TAKEBE'?

Department of Regenerative Medicine, Yokohama City-University.

2Department of Chemistry, Saitama University

3Department of Pediatrics, Cincinnati University
Abstract
Recently, increasing number of studies has been revealing that mechanical interaction between cells and their
microenvironment regulates biological process in health and disease. Here, we have designed self-constructed
system to quantitatively reveal the role of mechanical extracellular environment (i.e., cancer metastasis and
morphogenesis). Our system is based on the following two techniques: (I) polymer substrate with tunable
biochemical/physical properties and (II) advanced-reflection interference contrast microscopy (RICM) for clearly
visualization of cell/gel interface. Firstly, mechanical properties (Young’s modulus, £ kPa) of the substrate can be
finely tuned by cross-linker concentration to cover the stiffness of soft tissue (e.g., brain ~ 0.1 kPa) and hard tissue
(e.g., primitive cartilage > 100 kPa) mechanical environment. For the design of biological interface, various
extracellular matrix proteins (e.g., fibronectin, collagen, laminin, even thin layer of matrigel) could be chemically
cross-linked to the surface. Secondly, advanced-RICM clearly visualizes the cell-hydrogel interface to obtain tight
contact area with quantitative numbers. Combining these key techniques, we revealed that optimal mechanical
environment modulate cell-substrate interaction to maximize cancer cell movement and self-condensation of organ
bud. We believe that our system provides physical insight into mechanical interactions between biological process

and their microenvironments.
Keywords: Cell adhesion, hydrogel, mechanics, reflection interference contrast microscopy, organ bud
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