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New Organization of R&D Division
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Organic Synthetic Chemistry
Polymer Chemistry 

Biochemistry

R&D Planning Dept.
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Fibers & Textiles Research Labs.

Films & Film Products Research Labs.

Chemicals Research Labs.

Composite Materials Research Labs.

Electronic and Imaging Materials
Research Labs.

Global Environment Research Labs.

Pharmaceutical Research Labs.

New Frontiers Research Labs.

Specialty Materials Research Labs.
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“Project New Toray 21（ＮＴ２１）”

<Innovation Projects>
1. Promoting Marketing Innovation
2. Strengthening Cost Competitiveness
3. Rationalizing Global Production
4. Re-engineering Group Structure

(Reduction and Turning into the Black    
of Loss-Generating Businesses and 
Companies)

5.        Strengthening Financial Structure
6.        Promoting R&D Innovation 
7.        Promoting Salary and Pension System 

Innovation

Reinforcement of 
Corporate Structure
Reinforcement of 

Corporate Structure

Progressing a “New Value Creator”
Business Model

(Development of New Materials,   
New Products & New Supply Chains)

Progressing a “New Value Creator”
Business Model

(Development of New Materials,   
New Products & New Supply Chains)

Expanding “Advanced Materials”
(Especially in Three Growth Areas)

Expanding “Advanced Materials”
(Especially in Three Growth Areas)

Further Strengthening of Research 
and Technology Development 

(Active Collaboration with Other 
Organizations)

Further Strengthening of Research 
and Technology Development 

(Active Collaboration with Other 
Organizations)

Issues and Reforms in the Near-Term
Issues and Reforms in the Mid-Term

Expanding Overseas Businesses
(Primarily in Asia)

Expanding Overseas Businesses
(Primarily in Asia)

Promoting Strategic Patents and 
Branding

(Introduction of TOREX* Brand)

Promoting Strategic Patents and 
Branding

(Introduction of TOREX* Brand)

April 2002                                    March 2004 March 2007

Long-Term Goal

Around 2010

Net Sales:

¥1.5 Trillion

Operating 
Income:            

¥120 Billion         

ROA : 8%

ROE : 10%       

Transformation      
into a Highly  

Profitable   
Business  
Structure

Net Sales:

¥1.5 Trillion

Operating 
Income:             

¥120 Billion           

ROA : 8%

ROE : 10%       

Transformation       
into a Highly  

Profitable   
Business  
Structure

Over ¥50 billion in Consolidated 
Operating Income for FY Mar/2005

Transformation into a “New Value 
Creator” for the 21st Century

Target:

Promoting R&D InnovationPromoting R&D Innovation
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R&D Innovation based on NT21

Corporate Vision

Original Technology

Fusion & Integration
Pursuit of 

technological limits

Collaboration

Academia-industry-
government collaboration

Not only Toray tech.
but also external tech.

Marketing Strategy

Production, marketing 
and research cooperation

R&D Innovation

Project NT21
1. Business expansion and creation

based on core technologies
2. “New Value Creator”
3. Strengthen R&D activities

Project NT21
1. Business expansion and creation

based on core technologies
2. “New Value Creator”
3. Strengthen R&D activities

Future Markets

Information
R&D Planning

Patent Strategy
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Principal policies for Toray’s R&D

1. R&D strategy in line with the company’s long-term 
vision

2. Development of advanced technology fields through 
technology integration

3. Challenge to develop creative/original technologies 
through pursuit of technological limits

4. Speed-up by focusing on research areas, and through 
collaboration with other organizations

5. New value creation through market and business 
model research 

Stepping up of R&D innovation to promote business 
expansion through production of advanced materials 
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“NT21”: R&D Innovation Key

Advanced Materials

R&D InnovationR&D Innovation

Basic Stance

・・・・Experience/Project 
based recruiting 

・・・・Evaluation system

Strengthened back-
up systems for R&D

Personnel and 
Organization

Thoroughness of 
merit system

External collaboration
（～（～（～（～150 cases) 

National Projects（（（（28 cases)                       
Expansion of overseas
information base

戦略的思考・行動の強化戦略的思考・行動の強化戦略的思考・行動の強化戦略的思考・行動の強化

Advanced Technology Technology Integration

Expansion of TFRC*

R&D Theme
Focus based on corporate
vision

Strategic and Fast Moving

- Speed-up
・・・・R&D planning based on

accurate  market information 
・・・・Patent strategy

Not only Toray’s 
technology, but also 
external technologies

Challenging targets

・・・・Research function in
China
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Research Functional Group
Comprehensive Power
Technology Integration 

Research Functional Group
Comprehensive Power
Technology Integration 

Business Network
in Wide Areas

Business Network
in Wide Areas

Core TechnologiesCore Technologies

Organic Synthetic
Chemistry

Organic Synthetic
Chemistry

Polymer ChemistryPolymer Chemistry

BiochemistryBiochemistry

Advanced 
Technologies

Advanced 
Technologies

Nano-structure
Design/Control
Nano-structure
Design/Control

New
Polymer

New
Polymer

BiotechnologyBiotechnology

NanotechnologyNanotechnology
etc.

Basic TechnologiesBasic Technologies
Carbon NanotubesCarbon Nanotubes Genomic Drug

Discovery
Genomic Drug

Discovery

Nano-fabricationNano-fabrication etc.

Advanced 
Materials

Advanced 
Materials

Nano
Structured 
Materials

Nano
Structured 
Materials

Environmentally
Friendly Materials
Environmentally

Friendly Materials

Advanced
Electronics
Materials

Advanced
Electronics
Materials

Advanced
Display Materials

Advanced
Display Materials

Drug Discovery/
Innovative Therapy
Drug Discovery/

Innovative Therapy

etc.

Bio/Nanobio
Materials

Bio/Nanobio
Materials

Business Network
Fibers & Textiles

Plastics & Films

Chemicals

Composite 
Materials

Water Treatment

Pharmaceutical
& Medical Products

Electronics & Information
Related Products

LCD Materials

Amenity

Uniform & Advanced
Textiles

Advanced Composite
Materials
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Features of Toray’s R&D
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Foundation Businesses

Expanding Businesses (3 Growth Areas)

Information and Telecommunications

Nano-structured
Materials

Nano-structured
Materials

Environmentally
Friendly Materials
Environmentally

Friendly Materials
New Functional

Materials
New Functional

Materials

High Performance 
Films

High Performance 
FilmsAdvanced

Display Materials
Advanced

Display Materials
Circuit 

Materials
Circuit 

Materials

Life Sciences
Bio/Nano-bio 

Materials
Bio/Nano-bio 

MaterialsInnovative TherapyInnovative TherapyDrug DiscoveryDrug Discovery

Environment, Safety, and Amenity
Composite MaterialsComposite Materials Water TreatmentWater Treatment Alternative EnergyAlternative Energy

Advanced MaterialsAdvanced MaterialsAdvanced Materials

Toray’s Activities for Advanced Materials 
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Foundation Businesses

Expanding Businesses (3 Growth Areas)

Information and Telecommunications

Nano-structured
Materials

Nano-structured
Materials

Environmentally
Friendly Materials
Environmentally

Friendly Materials
New Functional

Materials
New Functional

Materials

High Performance 
Films

High Performance 
FilmsAdvanced

Display Materials
Advanced

Display Materials
Circuit 

Materials
Circuit 

Materials

Life Sciences
Bio/Nano-bio 

Materials
Bio/Nano-bio 

MaterialsInnovative TherapyInnovative TherapyDrug DiscoveryDrug Discovery

Environment, Safety, and Amenity
Composite MaterialsComposite Materials Water TreatmentWater Treatment Alternative EnergyAlternative Energy

Advanced MaterialsAdvanced MaterialsAdvanced Materials

Toray’s Activities for Advanced Materials 
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1000nm(=1µµµµm) 100nm 10nm 1nm

Conventional 
Technology (Ecsaine*) New Technology

Conventional Technology (Magnetic Tape Base)

500nm
New Technology

5nm

Conventional Technology
(Polymer Alloy) New Technology

10µµµµm = 10000nm

Nano-multi-
layered

Nano Structure 
Controlled

Nano-alloyed

Diameter：：：：1 – 10 µµµµm Diameter：：：：1 - 10nm

100nm

Nanotechnology in Foundation Business
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Creation of innovative materials by pursuit of core technologiesCreation of innovative materials by pursuit of core technologies



13

Toray has succeeded in creating nanofibers, integrating advanced fiber  
technology, and creating nanostructure control technology

Toray has succeeded in creating nanofibers, integrating advanced fiber  
technology, and creating nanostructure control technology

<Features of nanofibers>                                                               
+ Larger surface area leads to excellent adsorption properties  
+ Can be applied to commodity polymers such as nylon and polyester
+ Conventional equipment can be used for commercial production

Nylon 6 
(nanofibers)

Nylon 6
(conventional)

Cotton
M

oi
st

ur
e 

co
nt

en
t (

%
)

Moisture adsorption

Nanofibers

Side view of N6 nanofibers
Reaching to the moon 

by only 0.15g of polymer

(As small as a bean)
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ApplicationsFeatures

New Technology

５ｎｍ５ｎｍ５ｎｍ５ｎｍ

・・・・Multi-layer with the thickness of molecular 
size order

10300Tear Strength(N/mm)
△△△△○○○○Falling ball test (BS5544)

1.91.0Haze(%)
Lumirror*“New 

Film”
Properties

Properties

・・・・The development of new device for multi-layer

Polymer
Design

Nano multi-
Layer

Advanced
Stretching
Process

New mold materials

Circuit Materials

Recording Materials

IT-related Materials

Optical Materials

ApplicationsApplications
Construction Materials

Display Materials

Nano Multi-Layer Film
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New Material: PLA Nano Alloy
Ordinary
Process

＋＋＋＋

Nano Alloy

Nano dispersed 
Structure

PLA

Polymer A
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Large Dispersion
Size

Cross Section (TEM)

4nm
ｍｍｍｍ

Nano Alloy Polymer

2774Retention of Strength (%) (120c oC )

55115Heat Resistance 

140Relative Rate of Crystalization
(at 130 oC )

PLA
Nano Alloy

PLA＋＋＋＋Polymer ＡＡＡＡProperties

Nano alloy was produced by control of interaction between interfaceNano alloy was produced by control of interaction between interface

Superiority
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Application of biodegradable PLA Fiber produced by renewable resources for automobile parts

Head rest cushion （（（（SF 
Lamination））））

Car seat 
(ＦＹＦＹＦＹＦＹ textured yard)

Spare tire cover  
(Kenaf / PLA-SF molding board)

ApplicationsApplications

Door trim
(Kenaf / PLA-SF molding      

board)
Seat cushion

( SF Lamination )

Optional matteOptional matteOptional matteOptional matte
（（（（BCFBCFBCFBCF＋＋＋＋PLA PLA PLA PLA 

nonnonnonnon----wovenwovenwovenwoven fabricsfabricsfabricsfabrics））））

Breakthrough technologyBreakthrough technology

Conv. technology
(High abrasion)

New technology
(Low abrasion)

2. Selection of lubricants to
improve abrasion resistance

2. Selection of lubricants to
improve abrasion resistance

Improvement of  1- durability , and 2 - friction fastness
under high temperature and high moisture 

1. Improvement of hydrolysis control1. Improvement of hydrolysis control
●●●●

0
20
40
60
80

100

0 30 60

PLA

▲▲▲▲
▲▲▲▲

▲▲▲▲

●●●●
●●●●

Automobiles Automobiles 

Color shift

Treatment time at 130 oC water (min)
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 M
n

(%
)

Improvement

Application of PLA Fiber for Automobile Parts

Under examination  (2004 - )
Line matte,
Seat surface,
Door trim, 
Ceiling  materials

TOYOTA/ RAUM (2003)Spare tire cover

TOYOTA/ RAUM, PRIUS (2003)Optional matte

ModelParts



17

Foundation Businesses

Expanding Businesses (3 Growth Areas)

Information and Telecommunications

Nano-structured
Materials

Nano-structured
Materials

Environmentally
Friendly Materials
Environmentally

Friendly Materials New Functional
Materials

New Functional
Materials

High Performance 
Films

High Performance 
FilmsAdvanced

Display Materials
Advanced

Display Materials
Circuit 

Materials
Circuit 

Materials

Life Sciences
Bio/Nano-bio 

Materials
Bio/Nano-bio 

MaterialsInnovative TherapyInnovative TherapyDrug DiscoveryDrug Discovery

Environment, Safety, and Amenity

Composite MaterialsComposite Materials Water TreatmentWater Treatment Alternative EnergyAlternative Energy

Advanced MaterialsAdvanced MaterialsAdvanced Materials

Toray’s Activities for Advanced Materials 
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+ Super fine-pitch wiring (25µµµµm) has been formed, 
beyond the limitations of conventional technology (35 µµµµm)

+ Total inaccuracy was improved to less than 0.001% (Conventional: 0.04%)

+ Super fine-pitch wiring (25µµµµm) has been formed, 
beyond the limitations of conventional technology (35 µµµµm)

+ Total inaccuracy was improved to less than 0.001% (Conventional: 0.04%)

Conventional
Next 

Generation

45 40 35        25        10Pitch (µµµµmmmm)

’00 ’ 01 ’02 ’03 ’04 ’05       ’10Year

Limitation of 
Conventional 
Tech.

Polyimide Film
Aramid Film

Flexible Circuit 
Board

(Patterning)
Cu-clad Laminate        
Cu-plated Film IC Bonding

Du Pont-Toray
Toray

Toray STEMCO STECO

Toray Group StrategyToray Group Strategy

Trend of LCD Driver IC Bonding Pitch

IC Bonding part

Test Sample

25 µµµµ m pitch

Strategy for Advanced Electronic Circuit Materials

Toyo Metallizing

Next Generation Patterning TechnologyNext Generation Patterning Technology
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Polyimide tech.Polyimide tech. Photolithography tech.Photolithography tech. Coating tech.Coating tech.
Key Technologies

Insulating material 
for organic EL

Insulating material 
for organic EL

High reflective index 
photo-sensitive 
material for CCD 

High reflective index 
photo-sensitive 
material for CCD 

Circuit material 
for packaging

(for LSI-mounted 
substrate)

Circuit material 
for packaging

(for LSI-mounted 
substrate)

For CSP
(with bump)

For CSP
(with bump)

For silicon foil
(ex. Flash)

For silicon foil
(ex. Flash)

Correspond to
300 mm process
Correspond to

300 mm process

Positive type photosensitive polyimide
(Protective coating of semiconductors)

Positive type photosensitive polyimide
(Protective coating of semiconductors)

New applications New materials

Higher reflective 
index

CSP: Chip Sized Package

(for semiconductors) (for other than
semiconductors)

Negative type
(Soluble polyimide)

New Development of Advanced Materials                      
for Semiconductor Field

Better adhesion Thinner layer

Lower stress

Higher sensitivity
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Strategy for Display Field

Slit-die Coater

Carbon Nanotubes
(under 
development)

Insulation Materials
Emitting Materials
(under development)

PasteColor Paste
Resin Black Matrix
White PET Films

Anti-reflective Films
(under 
development)

Color Filters
Anti-reflective films
Diffusing Sheet
Reflective Sheet

Panel 
(under development)Panel

FEDOLEDPDPLCD

Display
Electron Gun(CNT)

CathodeAnodeEmission

Products

Components

Materials

Equipments

New higher performance technologies are the root of  product competitiveness.
(ex. Nano-dispersion, Nano-materials)
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Organic EL DisplayOrganic EL Display

(Material)   Paste
<Luminescent materials, Insulators,     
Barrier rib
+ Dispersion + Organic solvents>

Plasma Display Panel Plasma Display Panel 
(PDP)(PDP)

(Component)  Anti-reflective film                                                 
(Under Development)

<PET film + AR processing>       

(Products)  Panel - MPDP Inc. –
(High brightness, High definition,   

Low electric power consumption)            

(Material)  Light emitting material
[Red color materials for moving pictures]

<Guest and Host materials, 
and Electron-transport materials>

(Material)  Insulating material                      
<Polyimide>

(Product)  Panel
<Business model under 

feasibility study>                  

New Tech.
(Lattice shaped wall)

500µµµµm
Commercialized              Commercialized
in March 2001              in September 2003

500µµµµm

Conventional Tech.
(Stripe shaped wall)

■■■■ High luminous efficiency

[Mechanism]

～
～～～～100 nm

Light

正孔輸送層

陰極

Electron-transport
LayerEmission

Layer

ホスト層

ゲスト

Cathode

ITO Anode

Glass Substrate

Hole-transport 
Layer

Recent Accomplishments in PDP & Organic EL Fields

■ High color purity

■■■■ High durability
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Foundation Businesses

Expanding Businesses (3 Growth Areas)

Information and Telecommunications

Nano-structured
Materials

Nano-structured
Materials

Environmentally
Friendly Materials
Environmentally

Friendly Materials
New Functional

Materials
New Functional

Materials

High Performance 
Films

High Performance 
FilmsAdvanced

Display Materials
Advanced

Display Materials
Circuit 

Materials
Circuit 

Materials

Life Sciences
Bio/Nano-bio 

Materials
Bio/Nano-bio 

MaterialsInnovative TherapyInnovative TherapyDrug DiscoveryDrug Discovery

Environment, Safety and Amenity

Composite MaterialsComposite Materials Water TreatmentWater Treatment Alternative EnergyAlternative Energy

Advanced MaterialsAdvanced MaterialsAdvanced Materials

Toray’s Activities for Advanced Materials 
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All composite 
primary structures

Partially composite
Primary structures
( Toray’s prepreg )

7E7 (Delivery 2008)Boeing(B) 777

Airbus(A)    A340-500/600 A380 (Delivery 2006)
Composite secondary
structures
( Toray’s carbon fiber )

Composite primary
structures

Expansion
of Composite 
application

Ａ３８０Ａ３８０Ａ３８０Ａ３８０,   ２００６２００６２００６２００６

ＢＢＢＢ ７Ｅ７７Ｅ７７Ｅ７７Ｅ７, ２００８２００８２００８２００８

１９９５１９９５１９９５１９９５１９８２１９８２１９８２１９８２Year

Primary/Secondary

30 – 50%
（（（（Estimated））））

9%3 – 5%Wt% of 
CFRP

Primary/SecondarySecondaryStructures

ＢＢＢＢ ７７７７７７７７７７７７ＢＢＢＢ ７６７７６７７６７７６７etc.Model

Te
ns

ile
St

re
ng

th

(GPa)

3
4
5
6

T300

T800H
Higher strength T800S

Next Generation
Molding Technology

Next Generation
Molding Technology

Next generation
carbon fiber for

aircraft structuresHigher strength

Lower cost

Improvement of carbon fiber properties expands aircraft applicationsImprovement of carbon fiber properties expands aircraft applications

Expansion of Composite  Materials for Aircraft Structures
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Laminate design (lamina orientation, 
stacking sequence   etc. ））））
Crush simulation (design optimization 
by CAE)

Integrated structure,
Adhesive bonding

Solutions

Safety design
(Energy 

absorption)

Light-weight 
design

Objectives

“Program for innovative technologies against global warming”
（（（（Ministry of Economy, Trade and Industry   ：：：：2003～～～～2007））））

New target ：：：：From exterior panels to main structuresNew target ：：：：From exterior panels to main structures

Front side member 
made of CFRP

重さ：６ｋｇweight ：：：：half of steel

First full-scale test of CFRP passenger car

NISSAN 
SKYLINE GTR

(September, 2000)

NISSAN 
SKYLINE GTR

(September, 2000)
MITSUBISHI
LANCER EV
(March, 2003)

MITSUBISHI
LANCER EV
(March, 2003)

MITSUBISHI PAJERO (June, 1999)
NISSAN FAIRLADY Z (August, 2002)
MAZDA RX - 8 (April, 2003)

Development of Composite Materials for Automobile Structure

Hood

Wheels

Floorpanels

Fender

SpoilerRoof

Suspensions

Door panels

Front side
member

Propeller shaft
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Trihalomethane

Ta
rg

et
0.001 m

Monovalent ions

Bacteria
Coliform

Size
Target

Organic matter

Viruses

Clay
Colloids

PolymersIons, Small molecules

Me
m

br
an

e

NF
(Nanofiltration)

RO
(Reverse osmosis)

UF
(Ultrafiltration)

MF
(Microfiltration)

Multivalent ions

0.01 m 0.1 m 1 m 10 m

Criptsporisdium

ROMF Disinfection
Reclamation

& reuse

Waste
water

Activated sludge

Low fouling RO membrane for wastewater reclamationLow fouling RO membrane for wastewater reclamation

0

0.2
0.4
0.6
0.8
1.0

0 20 40 60 80
Operating time [days]

N
or

m
al

iz
ed

 w
at

er
 

pr
od

uc
tiv

ity
Cleaning

Conventional 
RO

Low fouling RO

耐久性耐久性耐久性耐久性
向上向上向上向上

Improved
recovery

600600600600nmnmnmnm600600600600nmnmnmnm 600600600600nmnmnmnm600600600600nmnmnmnm

Functional layer Hydrophilic layer
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section
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Cross

section

Conventional Newly developed

Technologies and Recent Progress of Membranes 
for Water Treatment
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Sedimentation tank Sand filter

MF/UFCoagulation!Filtration

Conventional
rapid sand filtration

Conventional
rapid sand filtration

Newly developed
membrane filtration
Newly developed

membrane filtration

Test sales
started

in Japan

PVDF: poly(vinylidene fluoride)
Development of chemically stable PVDF membranes by proprietary spinning technologyDevelopment of chemically stable PVDF membranes by proprietary spinning technology

■■■■ Perfect removal of microorganisms
as cryptosporidium and suspended solids
(=Excellent quality of treated water)
■■■■Automated operation (=low cost)
■■■■Compact system

AdvantagesAdvantages

4 m2 m

5,000 m3/d
for 20,000 people

Outer surface

Hollow fiber

Water permeation

Porous structure 
formation by 
thermal  induction

TIPS technology

New hollow fiber membrane with 
highest level of permeability and 

durability in the world

PVDF Hollow Fiber Microfiltration Membrane for 
Drinking Water Production
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Foundation Businesses

Expanding Businesses (3 Growth Areas)

Information and Telecommunications

Nano-structured
Materials

Nano-structured
Materials

Environmentally
Friendly Materials
Environmentally

Friendly Materials
New Functional

Materials
New Functional

Materials

High Performance 
Films

High Performance 
FilmsAdvanced

Display Materials
Advanced

Display Materials
Circuit 

Materials
Circuit 

Materials

Life Sciences
Bio/Nano-bio 

Materials
Bio/Nano-bio 

MaterialsInnovative TherapyInnovative TherapyDrug DiscoveryDrug Discovery

Environment, Safety and Amenity

Composite MaterialsComposite Materials Water TreatmentWater Treatment Alternative EnergyAlternative Energy

Advanced MaterialsAdvanced MaterialsAdvanced Materials

Toray’s Activities for Advanced Materials 
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Target MarketTechnology
Platform

““““Feron””””

<Bio Tech.>
Ligand design
Protein eng.
Cell biology

<Bio Tech.>
Ligand design
Protein eng.
Cell biology

<Nano Tech.>
Self assemblies,
Nano fabrication

<Nano Tech.>
Self assemblies,
Nano fabrication

Artificial Kidney

DDS
of drugs
for liver 

disorders

DDS
of drugs
for liver 

disorders

[Acceleration of absorption]

DDSDDS

Drug

Nano particle

[Controlled Release]
Elongation of dosing interval

TimeTimeTimeTime

治療濃度領域治療濃度領域治療濃度領域治療濃度領域
((((薬効の持続薬効の持続薬効の持続薬効の持続

速放剤速放剤速放剤速放剤
徐放剤徐放剤徐放剤徐放剤
速放剤速放剤速放剤速放剤
徐放剤徐放剤徐放剤徐放剤

Immediate ReleaseImmediate ReleaseImmediate ReleaseImmediate Release

Slow ReleaseSlow ReleaseSlow ReleaseSlow Release

100 100 100 100 nmnmnmnm Disease area

[Targeting]
Specific delivery to 
organ/diseased area

Kidney disorders

C
on

c.
 in

 B
lo

od

DDS
of drugs

for kidney 
disorders

DDS
of drugs

for kidney 
disorders

Liver disorders

Drug Delivery System

<Polymer Tech.>
Design of

Bio-compatible
Materials

<Polymer Tech.>
Design of

Bio-compatible
Materials
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“High-Throughput Biomolecule Analysis 
System Project” NEDO Grant

Sample 

Drug
Discovery

Traditional
type

Microarray
DB

Clinical
Information

Integrated
DB

Diagnosis

TORAY
type

TORAY’s superiority
Nanofabrication, Material Design

TORAY’s superiority
Nanofabrication, Material Design

• Faculty of Pharmaceutical  
Sciences （（（（Prof. G. Tsujimoto））））

• Graduate School of MedicineCollaboration

Kyoto Univ.Kyoto Univ.TORAYTORAYDNA Chip (TORAY type)

Novel ＤＮＡ Chip for Diagnosis

DNA Chip
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1. Vacuum Fluorescent Displays
2. Field Emission Displays
3. Support of Catalyst for Fuel Cells 
4. Polymer Additives

3nm

SWNT DWNT

Diameter ：～：～：～：～2 nm Diameter ：：：：3～～～～6 nm

Zeolites

CCVD method using Zeolites （（（（Catalyst-supported Chemical Vapor Deposition））））

Hydrocarbon
Carbon Nanotubes

Metal Catalysts

DWNT
(Double-Walled Carbon Nanotubes)

SWNT
(Single-Walled Carbon Nanotubes)

ApplicationsApplicationsApplications

Collaboration with

Prof. Shinohara at Nagoya Univ. 

Prof. Maruyama at Tokyo Univ. 

Control of Zeolites and Metal Catalysts Selective Synthesis of SWNT and DWNTControl of Zeolites and Metal Catalysts Selective Synthesis of SWNT and DWNT

Carbon Nanotubes (CNT)
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“NT21”: R&D Innovation Key

Advanced Materials

R&D InnovationR&D Innovation

Basic Stance

- Experience/Project 
based recruiting 

- Evaluation system

Strengthened back-
up systems for R&D

Personnel and 
Organization

Thoroughness of  
merit system

External collaboration
（（（（over 150 cases））））

National Projects（（（（28 cases））））
Expansion of overseas
information base

戦略的思考・行動の強化戦略的思考・行動の強化戦略的思考・行動の強化戦略的思考・行動の強化

Advanced Technology Technology Integration

Expansion of TFRC*

R&D Theme
Focus based on corporate

vision

Strategic and fast moving

- Speed-up
- R&D planning based on

accurate  market information 
- Patent strategy

Not only Toray’s 
technology, but also 
external technologies

Challenging targets

- Research function in
China
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National Project（（（（Ongoing projects：：：：28 cases））））

Strategical Collaboration

Drug 
Discovery

Bio

New
Materials

Carbon
Fibers

IT-related
Materials

Water
Treatment

Business Distribution

Zero Emission Type Waste 
Water Treatment Systems

Membrane Bio-
reactors

CFRP design / mold for    
Automobiles

Composite 
Materials

Highly Efficient Synthesis /   
Analysis ChipBio-chips

Direct Methanol Fuel CellsFuel Cells

High-k Insulation MaterialsHigh Density 
Circuit Materials

TargetTheme

Major Research Themes

■■■■ Open Lab.
Osaka University
Branch Laboratory
（（（（Protein Analysis Chip））））
■■■■ Integrated  

Collaboration

New Collaboration 
Form

（（（（Direct Methanol 
Fuel Cell））））

Strategic Focus Fields

IT-relatedIT-related

Water 
Treatment 

Water 
Treatment 

Carbon 
Fibers

Carbon 
Fibers
Drug 

Discovery
Drug 

Discovery

New Materials New Materials 

Strengthening 
R&D Alliances

Leading companiesLeading companies

Advanced technology 
ventures

Advanced technology 
venturesMore than 150 cases

Academia-industry-
government collaboration

Academia-industry-
government collaboration

Basic Stance Innovation (Collaboration)
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LaunchLaunch

Speed-up of  Commercialization
■■■■■■■■ Theme transfer to commercialization project team in technology center

Commercialization (Evaluation / Promotion)
Project Team

Theme

(Technical Dept. , Marketing Dept. , Engineering Div. etc.)

- Stage Gate System (PASS)
- R&D Support

Intellectual Property Dept.
Engineering Development Center
Toray Research Center (ＴＲＣＴＲＣＴＲＣＴＲＣ )

Concentration of comprehensive corporate power 
from early stage ・・・・ R&D theme generation

Concentration of comprehensive corporate power 
from early stage ・・・・ R&D theme generation

DevelopmentResearch

Theme Generation

Theme proposal to big theme 
evaluation committee

The proposer executes as a leader

[50% of ongoing theme]

■■■■■■■■ Variety of theme generation activities

Technical Meetings with 
Other Companies

Liaison Conference

“Underground Research”

Corporate Research 
Planning Dept.

Corporate Research 
Planning Dept.

National Project
Production, Marketing and 
Research Working Group

R&D Planning Dept.

Quicker and More Strategic

Big Project Evaluation
Committee

Big Project Evaluation
Committee
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Shanghai

Nantong

ＴＦＲＣＴＦＲＣＴＦＲＣＴＦＲＣ
- Results Reports
- License

Chinese
Government,
Universities

Collaboration

Chinese
Companies

Consignment

License

Consortium

Affiliated Companies
in China

Chinese Market

- Results Reports
- License

"Establishment of R&D center covering basic 
research to product development

"Reinforcement by Chinese talent
"Collaboration with Chinese government / univs. /companies
"R&D activities targeting for expanding Chinese market

TRCAnalytical Orders/Reports

Research
Development

Toray

Construction of R&D centers that cover basic polymer research 
to fibers & textiles development (Nantong ・・・・Shanghai)

Construction of R&D centers that cover basic polymer research 
to fibers & textiles development (Nantong ・・・・Shanghai)

Expansion of Research Function to China

Consignment

Consignment

Toray Fibers and Textiles Research Laboratories (China)

Researchers : 50(‘03) !150(‘04), 500(‘08)
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Last Spurt Theme
- PLA Products
- Advanced Materials for
Semi-conductor

- OLED
- Nano-Layered Films, etc.

Last Spurt Theme
- PLA Products
- Advanced Materials for
Semi-conductor

- OLED
- Nano-Layered Films, etc.

Achieving Theme
- Nanofibers
- DNA chips
- High-density Circuit
Materials,       etc.

Achieving Theme
- Nanofibers
- DNA chips
- High-density Circuit
Materials,       etc.

2003 2004 2006 2008 2010 2012

Business expansion by
conventional material

innovation

Business expansion by
conventional material

innovation

Challenge Theme
- Innovative Therapy
- CNT Applications
- New Drugs,     etc.

Challenge Theme
- Innovative Therapy
- CNT Applications
- New Drugs,     etc.

Business Expansion by 
Advanced Materials 

Business Expansion by 
Advanced Materials 

C
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Business Expansion by Advanced Materials
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Descriptions of predicted business
results, projections and business plans
contained in this material are based on
assumptions and forecasts regarding
the future business environment, made
at the present time.

The material in this presentation is not
a guarantee of the Company’s future
business performance.




