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1. Main Research Results  

Phase-segregated Nanostructured Polymer Template Film 

Several structural transcription and hybridization processes by using normally oriented hexagonal cylinder 

nanostructured thin films of amphiphilic liquid crystalline block copolymer have been demonstrated: (1) Total 

wet 16-nm-periodic nanopatterning on Si wafer substrate through block copolymer mask with ion transport 

channels, (2) single-atomically-deep nanohole array on atomically flat gold substrate, (3) silver nanoparticle 

array on flexible PET film, (4) mesoporous silica nanopillar array through block copolymer templating sol-gel 

reaction, (5) catalytic formation hydrogen peroxide by gold nanoparticles dispersed on silica nanopillar array, 

(6) conducting polymer nanowaire array through electropolymerization using block copolymer template 

electrode and so on.  Additionally, laboratory-GISAXS analysis on the microphase-separated nanostructure 

with layered structures of the liquid crystal domains was demonstrated. 
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3. Invited/Plenary Talks in Conference 

1) International Conference or Workshop 
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2) Domestic Conferences  
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4. Patent 

1) Microphase-separated Films and their Fabrication Method; PCT/JP2008/066142 

2) Fabrication Methods of Microstructured Materials and Microcoils; JP2008-067365 
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1) Award 

(1) R. Watanabe, K. Ito, T. Iyoda; Most Impressive Presentation in 21st International Microprocesses 

and Nanotechnology Conference (MNC2008), October 29, 2008.: Total Wet Nanopatterning on SiO2 

and Au Surface via Self-assembling Block Copolymer Mask 

 

 



2) International Collaborations 

(1) Dr. John R. Miller (Brookhaven National Laboratory, USA) 

Charge transport along p-conjugated polyfluorene by pulse radiolytic technique was investigated.  

An original paper on the collaborative work was published (S. Asaoka, N. Takeda, T. Iyoda, A. R. 

Cook, J. R. Miller, “Electron and Hole Transport To Trap Groups at the Ends of Conjugated 

Polyfluorenes”, J. Amer. Chem. Soc., 130(36), 11912-11920 (2008)). 

(2) Prof. Jingze Li (University of Electronic Science and Technology of China, China) 

Silver nanoparticle array was fabricated on a flexible plastic film through block copolymer 

templating method was investigated.  An original paper on the collaborative work was published 

(Jingze Li, Kaori Kamata, Tomokazu Iyoda, “Tailored Ag Nanoparticle Array fabricated by Block 

Copolymer Photolithography”, Thin Solid Films, 516(9), 2577-2581 (2008)).  

3) Miscellaneous 

(1) International Symposium of Engineering Nano/Micro-Materials based on Self-assembling and 

Self-organization, ISEM2008 in March 3-5, 2008 was held in Tokyo with 200 participants and its 

second symposium, ISEM2008Returns was held in December 8-10, 2008 with 120 participants. 

(2) The Third International Symposium on Integrated Macromolecular/Materials Engineering, 

ISIMME2008 in Northwestern Polytechnics in Xi’an, China, was held with 180 participants 

including 43 Japanese scientists from 9 universities and institutes. 

4) Others 

Some researches are reported in Japanese press; such as, 

(1) “Periodic rearrangement of nano-dimples”; Nihon Keizai Shimbun, October 27, 2008 

(2) “Self-assembling processes as an ultimate energy-saving manufacturing technology”; Nikkei Sangyo 

Shimbun, November 13, 2008 

(3) “3D wiring in a single nanometer scale for high integration”; Nikkei Sangyo Shimbun, December 4, 

2008 

 


