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and Development of Functional Textile Products with Itching Reduction

Materials

Keyword: Developments from a Serendipitous Finding to Productions through Talent Interchange

‘ O Hirofusa Shirai, Professor and Mutsumi Kimura, Associate Professor,
Faculty of Textile Science and Technology, Shinshu University
Involved O Masaaki Sakaguchi, President and Seigo Higaki, Senior Researcher,

Organizations

M. Kimura M. Sakaguchi

[Abstract)

under the support of JST.

[Summary of the technology transfer]

@Technological Impact

| Daiwabow Co., Ltd. Prof. H. Shirai S. Higaki
Project Background
We ha've e).(plored. a new field oflfunctional te?(ti!e products.from a serenQipitou§ finding by Serendipitous discovering of new functions
the university-business cooperation. Prof. Shirai have studied on catalytic functions of
metal complexes and these complexes exhibited excellent catalytic activities under mild
conditions. He applied these catalytic functions to odor-removing products under
university-business cooperation. In this process, an itching-reduction function was
inadvertently discovered by a collaborator. New functional textile products was developed —
Funding History I? R FUr—FEERILREL V.
2002-2006 - R. .
JST Risk-Tasking For 1 Dt :
With remedy of the atopic characteristic dermatitis, skin care of medicine, steroid medicine, Technology Development " sy, @
and removal of cause deterioration factor have been proposed. Iron phthalocyanine can 7[/)[/*1"793:/;\]2

prevent the invasion of allergens, which is the cause substances of the atopic characteristic
dermatitis, into the patients and the itching feeling was reduced by wearing the
phthalocyanine containing wears. This technology can contribute to improve quality of life for
patients.

@Market Impact

Many patients are bothered in the atopic characteristic dermatitis. This technology based on
the clear mechanism can contribute for the improvement of QOL. This product was
commercialized from last year.

@ Social Impact

This product used as auxiliary tool for healing of atopic patients. Now, the number of
patients is about 1/10 of Japanese population. This product can make a big market in Japan
as well as all over the world.

@ Special Features of the Collaboration

The researchers in Shinshu university played a very important role for making a bridge
between textile and medical fields. The processes of mechanism elucidation and clinical
tests proceeded smoothly under close relationship among several organizations.

Intellectual property protection

Patent Application: Japan 2, International 1

-Relieve Agents for ltching
(PCT/JP2004/012594) etc.

U DRI ERRE T RDE A, PR SREA TS,

Turning point in the Project

OSerendipitous discover of new function

OClose relationship between industry and university

OLeadership for the industrial developments

For more information, contact : Seigo Higaki, Daiwabow Co., Ltd., +81-6-6281-2411
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Composite materials, Surface treatment, Film formation

Nanotechnology
and
Materials

New Flame Retardant Realized by Hybrid Surface Modification

Keyword: Advantages of hybrid surface modification, Marketing of flame retardant, Risk-free and environmentally benign

O Makoto Egashira, Professor, Faculty of Engineering, Nagasaki University
O Shinji Yazaki, President, Yazaki Parts Co., Ltd.

Organizations

Involved Kiyoshi Yagi, General Manager, Yazaki Parts Co., Ltd
M. Egashira S. Yazaki K. Yagi
Project Background Oxygen index
[Abstract] 26
It is an urgent global issue to develop a new inorganic flame retardant to be mixed into The collaborative research started between TL »
polyolefin wire coatings as an alternative to vinyl chloride-based materials in order to two organizations of different background S 94 Nzwt i
reduce environmental burdens.  Nagasaki University, having outstanding surface aiming at developing new inorganic flame z produc Reduged
modification technology, and Yazaki Part Co., Ltd., a major supplier of automotive wiring retardants applicable to polyolefin even in S 9 e
harness, have collaboratively succeeded to develop a highly efficient flame retardant and small amounts. 3 / ,b"('\r\mmmrinl
o . , . - D T Comm raial
put it into practical use as environmentally conscious wiring harness. é 20 / oroduct
L
[Summary of the technology transfer) Funding History “ s )
None ' 30wit% 40 wi%

@Technological Impact

- Hybrid surface modification of magnesium hydroxide with reactive silicone oil and higher

fatty acid.

* The additive amount of the inorganic filler into polyolefin resins could be reduced by 10 wt%

(wear resistance increased by 30% and elongation by 200%).
- Semi-dry process for continuous mass production.

- New technology to safe and halogen-free polyolefin compounds and resins.
- Application to low-voltage cables for automobiles (polyolefin resin compositions).

@®Market Impact

The new hybrid flame retardant has been industrialized since December 2004.

O Examples of marketable products

Market of wiring harness use (million yen / year)

¥’Automobile components Products| Hybrid Environmentally conscious
(tapes, tubes, connectors) flame Insulating | Low voltage
/InsFrument S . Year retardant |  coatings cables
(wires, tapes, tubes, hose pipes)
v'Architectural materials 2005 15 330 3,500
(wall papers, fire-resistant panels) 2012 530 3,200 27,000
@Social Impact

-Marketing as environmentally conscious wiring harness.

@Special Features of the Collaboration
- Local revitalization, -Enhanced quality of education in University

Research fund from company
- Surface modification of ceramic powder

Amount of retardants

(2002~2003) Enhancement in flame retardancy
- Research on new flame retardants by hybrid surface modification.
(2004~2006) | Reaciive silicone oil |

¥

Intellectual property protection

Particle
| subj‘é‘ctgd to : %
Patent applied: domestic 1, International 1 éﬁé%%?&%oh : ' r‘\ &
Flame retardant (W0O2005/103203A1) SR \_g 3 ﬁ

Environmentally conscious
automotive wiring harness

Turning point in the Project

OMatching between academic seeds and industrial needs for new products
OPrompt decision for mass production and development of new processes
OCompetitive cost performance, identities and advantages of mass product

For more information, contact : Makoto Egashira, Faculty of Engineering, Nagasaki Univ, +81-95-819-2642, egashira@nagasaki-u.ac.jp
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Composite materials, Surface treatment, Film formation

Nanotechnology Decomposition Speed, 30 times faster than conventional method, Development of High Performance
and Photocatalyst Coating
Materials

Keyword: Photocatalyst, Development of New Airpurifier, Technology Transfer by Collaboration with a Company

1
Organizations O Teruo Kishi, President Professor, National Institute for Materials Science : e @
-t g

Involved O Keiji Kataoka, President, The Meidensha Company 7

A

| President Professor Kishi Managing Director Dr. Ye  President Kataoka

[Abstract) Project Background

Photocatalytic Materials Center (Managing Director Dr.Ye Jinhua), National Institute for The collaboration started after the

Materials Science (NIMS) is doing fundamental development and structural analysis of Meidensha Company came to consult with

Photocatalytic Materials. The Meidensha Company consulted with NIMS and started Photocatalytic Materials Center at NIMS.

collaborative research about increasing efficiency of photocatalyst and improving practical Meidensha shares practical study and

property of catalyst coating. As a result, we have succeeded to develop efficient NIMS shares fundamental study.

photocatalyst coating that enables 30 times faster decomposition of harmful gases. The Meidensha developed new airpurifier. o

Meidensha Company developed new airpurifier by obtaining technology transfer. Photo 1, SEM of Photocatalyst coating

Funding History Many micron size pore are observed

The Meidensha Company provided
@Technological Impact research funds for NIMS to support Photocatalysis Type
-Possible to decompose many harmful gases research in Photocatalyst Materials Center. Airpurifier

[Summary of the technology transfer]

(Hydrogen sulfide, Formaldehyde, Sulfur dioxide, Ammonia, Carbon dioxide)
-Hydrogen sulfide decomposition speed is increased 30 times faster than conventional
Meidensha’ s catalyst..
*Making suitable pore in TiO? Photocatalyst filter coating
-Light can reach deep in the catalyst through suitable pore. nterectua’ property protection
- Catalytic efficiency is improved by increasing crystalline contents and surface area of
titanium oxide catalyst.

Fan

Ceramics Filter
Coated with

. Photocatalyst
Patent Application: Japan 4

= Photocatalyst and manufacturing

@ Market Impact therleJ . Gas Inlet
-The Meidensha succeeded in development of new Airpurifier. Application No. 2006-231113 Black Light
-It is expected that many kinds of new instruments will be developed in the field of removing harmful
gases.
-Photocatalyst market is expected as 3 trillion Yen. | Turning point in the Project

@Social Impact OBoth did works sincerely, since research funds were provided by a company.
-Saving energy since photocatalyst can work without electrical power or fuel gas OManaging the target and schedule
*Gentle to environment by removing harmful gases OAQuick decision of technology transfer by a company experienced in application

of technology.

For more information, contact : Yoshitomo Nakano, Collaboration-Promotion Office, National Institute for Materials Science, +81-29-859-2600, NAKANO.Yoshitomo@nims.go.jp
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Composite materials, Surface treatment, Film formation

Nanotechnology
and
Materials

Application of fullerene derivatives for photo catalytic coating

Keyword: High durable photo catalytic coating, Collaborative research with industrial developer, Quick management

O Dr. Yusuke Tajima, Deputy Team Leader, Integrated Materials Research Laboratory, RIKEN
O Keijiro Takanishi, Research Associate, TORAY Industries, Inc., Specialty Material Research Laboratories

Organizations

N s

Involved (Team Leader, Integrated Material Research Laboratory, RIKEN) Deputy TL“( . ™
Dr. Yusuke Tajima Keijiro Takanishi
(Abstract] Project Background High performance

Our basic research and technology related to the molecular design of fullerene
derivatives and dispersing or mixing technique applied to commercial valuable
high performance photocatalytic coating textile. This R&D was fulfilled under the
support of ‘Integrated Collaborative Research Program with Industry’ with TORAY
Industries Inc. This unique funding system helped and efficiently worked to
complete research targets quite quickly. (Start:Oct, 04. Press release:Dec, 05)

[Summary of the technology transfer]

@Technological Impact

We developed a method to uniformly disperse and mix the fullerene derivatives with
acrylic polymers containing photo catalytic material. This confirmed the durability of
photo catalytic coating layer, which has been doubled by adding the fullerene
derivatives compared to the existing one. This technology will open new application
targets for high durable textile and film products with deodorant or antifouling
function.

@ Market Impact

Unwashable textile usage such as interior decoration of automobile, wall carpet , furniture
etc. Combined with unti-flame technology and so on, we can expect quite big market.
Market size: 0.5 — 2 billion yen / year at 2010, 5 — 10 billion yen / year at 2020.

@Social Impact

Improvement of Quality Of Life, Health Care and saving energy and material.

@Special Features of the Collaboration

Our unique funding system ‘Integrated Collaborative Research Program with Industry‘ works
parallel for basic research and technical development. Commercial collaborator set concrete
targets and lead the research direction. We select appropriate vice leader from our
researcher, who can give scientific contribution. This R&D model worked to completer
research targets quite quickly.

photocatalytic coating

Strong demand for the development of high

durable and high performance photo vAg
catalytic coating textile using fullerene ‘, :
v

derivatives from TORAY Industries Inc. odds L

Funding History

The research funding is supported by
‘Integrated Collaborative Research
Program with Industry’ in RIKEN.

Previous Photocatalytic Coating
(Decompose binder polymer also)

( Fullerene derivatives
.

O Polymer
Intellectual property protection 2

Patent Application: Domestic 1,
2 Not publication before examination

New High performance coating)
(Fullerene derivatives prevent
decomposition of binder polymer)

Turning point in the Project

We analyzed market requirement and braked down to technical and scientific
targets. Each member from RIKEN and TORAY played important role for R&D.
This research progressed at each side RIKEN and TORAY simultaneously.

We can complete quickly with help from many cooperators outside of this group.

For more information, contact : Ms. Midori Chiba, Center for Intellectual Property Strategies, RIKEN, +81-48-462-5475, michiba@riken.jp
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