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New Generation of Biomimetic Materials
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Self-Organized Patterns in Daily Life

Wine Legs

Japanische Miso Suppe Coffee Stain

Benard convection Fingering instability  Dewetting phenomenon

Pattern formation by Self-organization

Dissipative structures
Far from thermal equilibrium
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General physical phenomena
for any materials in any scale

Novel Nanov Materials
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Self-Organized Patterns in Daily Life

Japanische Miso Suppe Wine Legs Coffee Stain

Benard convection Fingering instability  Dewetting phenomenon

Pattern formation by Self-organization

Dissipative structures
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General physical phenomena Breath figures
for any materials in any scale (dewing)
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Novel Nano Materials
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Casting of Polymer Solution under High-Humid Condition

What's happening?
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In-situ optical microscopy of solution surface during solvent evaporation shows= = -
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Fabrication of Honeycomb Film on Flat Substrate
(Dr. Ozono)




Honeycomb Patterned Polymer Film

Prepared under Humid Condition

A SEM image b schematic formation mechanism
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Polymer solution
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Close packing

by capillary force
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Condensed water droplets

water droplets condensed on polymer solution act as template
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Small Pilot Plant for
Honeycomb Film Fabrication
Designed by Fuiji Film Co.ltd
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Figure 1. Chemical structure of polyacrylamide derivatives . :j
used in this study (left). Optical micrographs of a I " P
honeycomb-patterned film. Scale bar:10um (right). ’.J"O.-.' PR S — ) -
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Figure 2.(left) FT-IR spectra of honeycomb-patterned and
spin-coated films, solid line: honeycomb-patterned film; dashed
line:spin-coated film.

Figure 3.(right) Effect of the pore size of honcycomb-patterned
films. Pore sizes of honeycomb-patterned films is about 3.9 (a),
4.1(b), 4.3 (¢) pum, respectively.
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Cicada wing
Hydrophobic &
Transparent
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Superhydrophobic Pincushion Structure
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Flat film Honeycomb Pincushion
117° ~145° ~170° Honeycomb-patterned films and pin-cushion structures

prepared by casting CF,CF,CHCl, /CCIF,CHCIF solution of
copolymer 1 on glass substrate. 10uL of water droplet
was placed on each prepared films.
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projected image
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Optical Properties of Metalized Honeycomb Films
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Silver Pincushion Arrays Prepared by Self-Organization and Vapor Deposition

Enhance Raman Scattering

Yuji Hirai, Hiroshi Yabu, Yasutaka Matsuo, Kuniharu Ijiro, and Masatsugu Shimomura
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Pore-size Effect on Cultured Hippocampus Neural Cells
on Honeycomb Patterned Films

Proliferation of Stem Cells
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A.Tsuruma, M.Tanaka, N.Fukushima, M.Shimomura
CQQDNEYBDMB FILM e-J. Surf. Sci. Nanotech 3, 159-164 (2005).




Self-Organized Superhydrophobic Hybrid Nano-&

Micro-Materials with Controllable Adhesive Force

hydrophobic

<¢—— vpolymer —— o
Electroless

plating
9 9 iup-side down

Ptizl'lzsec:f strong adhesion
Honeycomb-Patterned Polymer-Metal Hybrid
Polymer Film Micro-structure
Hydrophobic Hydrophobic & Adhesive

Chem.Mater., 21, 1799 (2009)
Background: Biomimetic Approach of Engineering Self-organized Polymer Materials

Lin Feng,Lei Jiang, et.al. Langmuir 2008, 24, 4114

Lotus leaf effect : Hydrophobic surface Rose petal effect:

Hydrophobic surface with High Adhesion
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Water droplet manipulation by electric stimuli
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From Biomimetic to Bioinspired
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Multi Functional Properties Based on
Hierarchically Structured Biological Surfaces.
- Toward Biomimetic Material Design -

P.Perez Goodwyn,Naturwissenschaften (2009)



http://news.softpedia.com/news/Moth-Eyes-and-Cicada-Wings-For-the-Solar-Cells-and-Windows-of-the-Future-69089.shtml
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