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Design, creation and transformation of desired molecules under
complete control is a possible way to solve our environmental
problems, and to harmonize, survive and endure with nature and
the global environment. We have developed integrated chemistry
microunit operations for glass lab-on-a-chips, similar to the
components of a semiconductor device, and our state-of-the-art
analytical technologies are currently approaching the realization of
single molecule detection and control. We wish to understand and
control the micro-cosmos of molecules by using micro- and
meso-scopic experimental space (extended nano-space).

1. Single molecule spectrochemistry: The major goal is to develop an
ultrasensitivity laser microscope measuring single malecule dynamics
and interface phenomena in liquid micro-space.

2. Fabrication of micro/nano space and extended-nano space chemistry:
Advanced micro/nana fabrication technigues enable construction of
nano to micrometer sized space to integrate unit operations of
chemical experiments such as reaction, separation, and extraction into
a glass microchip. In particular, the 10 — 100 nm scale, extended
nanospace, is appropriate to examine properties of liquid-phase
molecular clusters and cells. We are trying to realize single molecule
reactions and analysis, and the detection of cell signaling molecules.

3. Creation of analytical devices: By combining ultra-sensitive detection
technigues and advanced chemical operations (chemical reaction,
biochemical reaction, and cell culture technology) in integrated micro-
and nano-space, novel analytical devices are being developed. These
devices are applied for environmental analytical sciences, medical
diagnostis, food analysis and sa on. Through these practical
applications, our fundamental research results can benefit society and
the well-being of humanity.
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The integrated chemistry lab
measuring immuno reaction for
cancer diagnosis by the thermal
lens microscope.
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