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We have newly designed and synthesized amphiphilic molecules, and have developed a technique for the synthesis of
various organic nanotubes of 40 — 200 nm in inner diameter, 70 — 500 nm in outer diameter, and several to hundreds pm
in length by self-assembling them in organic solvents. This method needs less than one thousandth of the solvent used by
conventional methods, enabling mass-production of organic nanotubes (Figure 1). Since they have excellent dispersibility

in water, unlike carbon nanotubes, and can encapsulate guest substances of over 10 nm in size, such as proteins and

nucleic acids, they are expected to be applied in various fields such as medical, health, and nanobio technologies.
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Rapid synthesis of aliphatic polyesters by direct polycondensation, which does not
generate any wastes, is an ideal method for producing polyesters. We report a rapid,
environmentally-benign, solvent-free method for synthesis of poly(butylene succinate)
(PBS) and poly(lactic acid) (PLA) through microwave irradiation in the presence of tin
catalyst. The microwave irradiation accelerated the polymerization rate more than
10 times compared with the conventional heating method. The PBS with average
molecular weight (M,,) of 29000 and PLA with 16000 were obtained within 30 minutes.
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Cholesteric liquid crystals have been drawing much attention because of their helical
structure, which can be applied to circularly polarized emission and optically pumped laser.
However, conventional cholesteric liquid crystals are insulators and cannot be applied
to electrically pumped devices. We synthesized cholesteric liquid crystals exhibiting
semiconductive carrier transport properties. A dimeric cholesteric semiconductor was

also synthesized and circularly polarized luminescence was observed.
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We have developed a pipe-type thermoelectric module for use in heat exchangers that
can simultaneously generate steam superheated above 100°C and electricity from the
combustion heaters and cooking stoves. Thermoelectric ceramics, which are stable
even in extremely hot air, are used to cover stainless steel tubes in electricity generating
modules. This cover prevents the contact between flame and the stainless steel tube
that acts as a heat exchanger, protecting the metal tube and extending the useful life
of the heat exchanger. Control of the flame temperature will suppress the formation
of nitrogen oxides (NOy) or carbon monoxide (CO), which are products of incomplete

combustion.
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