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Top-down photolithography and nanoimprint technologies
are commonly used for microfabrication. These are
established technologies, but have issues of multi-step and
high-cost processes. In recent years, bottom-up

nanolithography has been developed, using phase separation of
%ﬁﬁ%ﬂj polymers of different kinds and the selective etching of block
polymer, but the process has difficulties in terms of precision Wrinkle structure
synthesis and shape control.

Our group has been studying the control and functionalization of spontaneous
wrinkle structures by forming and attaching a hard silica layer or a hardened metal
layer tightly onto a surface of general-purpose silicon rubber (PDMS) and utilizing
the interfacial buckling phenomenon under a compressive stress in the surface
direction. We found that the special wavelength can be changed in a range of
hundreds of hanometers to tens of micrometers (or more) and that stripe patterns,
labyrinth patterns and other structural characteristics can be flexibly controlled.
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Technology | preparation of water-dispersible silicon nanocrystals
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We prepare silicon nanoparticles called silicon
nanocrystals. Silicon nanocrystals have potential
witiop | application for light emitting devices due to their

e room temperature luminescence. We realized to
summary | prepare water-dispersible silicon nanocrystals by the
surface termination of hydrophilic organic molecular.
It is well known that silicon have non-toxic nature
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Photographies of porous Si dispersed in distilled

for human body, water-dispersible silicon water torminated by (@ prodlorio ad
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nanocrystals expected to be used as a biolabel for oo s et e it

b i omeasurements. room light and (&) propionic acid, propionate, (o)
pentenoic acid, pentenate and (¢) undecenoic
acid, undecylenate under UV lump
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Development of Polymer with High Strength and Thermal Conductivity through
Hybridization of Cellulose Nanofibers and Nano-fillers
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Herein, we focus our attention on crystalline cellulose nanofibers (CNFs), which
had not been examined by our group in the past. We previously discovered a plant-
derived hydrophobizing agent that can be dispersed in a hydrophoblc polymer, such
as PP and PE, by coating the agent to CNFs. CNFs with a
low-water content (£ 3 mass%) can be homogeneously
dispersed in PE or PP with a twin-screw extruder.
Research and development efforts are aggressively
pursuing commercial applications of this new CNF-based
nanocomposites in vehicle components, electrical
machinery, electronic products, various packaging
materials, 3D-printable materials, and other products.
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Tfhﬂ:;iy De\(elopment o_fgas permeable template in nanoimprint process and green lithography
derived from biomass
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Gas permeable template in nanoimprint process can AAMNGLEREN  gARERSLESDEN NN
#itid> | improve molding defects due to air and gas generated
#2 | by volatile components such as solvent and water. A, m
summary | \Water-soluble nanopatterning material is suitable for
environmental affair, safety, easiness of handling, and A —
health of the working people, instead of the common —
developable process of organic solvent or alkaline g
developer.
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