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Development Strategy of Functional Materials in Japan

Success of Japanese firms in functional materials attracts attentions.
FUJIFILM Corp. was introduced as an example of the Functional Materials Firms.

In Japan, focus on users’ needs rather than
gee-whiz technology is the key to success for
ADVANCED MATERIALS FIRMS

A MATERIAL MATTER

In Japan, focus on users’ needs ratherthan gee-whiz technology
isthe key to success for ADVANCED MATERIALS FIRMS
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IN JANUARY, Teifjinannounced that it
had developed acarban-nanatube fiber
collsboration withresearche rs at Rice Uni

versity. The Japane s manus cturer of plas:
ticy, chemicals, and textile s is now showing

JSRCorp, aproducer of electronicma
terialsand highend synt he ticrubber, typi-
cally achieves proftmanging in excess of 7%
yearinand year cut. Kura ray, a praducer of
specialty chemics ks and materiaks that has s

samples of the fiber to potential s

Despitethe material's high price, Tefjinis
confident it will find demand.

Teijin's confidencesbout the nano
tube fiber stands
incontrastwith | Chemicals used
BryerMaterisl- | gor making
Science's deci- semiconducton
sionla month
tosbandonits
carbon-nanotube business.
Nanct ubes have potential, but
themarket is toofragmented
and itwill aketoo longto de-

separators, ithium-
on battery anode
materal

when announcingits exit.
Advanced materizh arein

arare segmentofthe Japanese

chemical industry whereopti

mism ke Tefin's prevails. Judging

bythe backluster

financial perfor. Various active
mance of its brgest | compaunds
companies over

the past two decade s, the Japanesechemi
cal industry seems to be in achrenicstate
of decline. For severalfirms, aprofit—any
profit—is the sign of agood year. Mitsui
Chemicalg, for instance, recorded net loss-
esinthreeof the past four years. In its lstest
fiscal year, Sumitomo Che mical announced
alos of $650millian on sales of $24 bil kon.
However, the profit picture is different
for Japanese producers of advanced ma
terials Generally highly successful, these
firms 2 ren’t weighed down byoldcom-
modity product s that can't bemade profit
ably in an energy-poor country ke pn.

velop, the German firm said i
[ET— battery D@‘ﬁ v .
3 —
| £

near polyon supplying polyvinyl skco-
tol flmto theBquid

IN WIDE USE The materials from
Japanese companies areused in 3
variety of products.

crystal-disphry (LCD) industry, had aprofit

marginof8.6% in 2012, Teifin was anoutlier

last yeas, reportinga $309 million lass.

For praductsincludingfi lms for LCDs,

components for lithi um-on batteries, and

materials for arganic ligle-emitting diades,
Japanese firms face practicall

to preci e ly smess theneeds of custamers,
work claselywith upstream chemicalsup-
pliers when developing new materals, and.
whenever possible, focus on materials that
are hard to copy.

I pur suing the nanotube fier, for exam
ple, Tefjinis motivated byits own success in

developing amarket

Carbon-nanotube fiber  for carbon fiber, 3

once-High-priced
o terial that is now much in dermand for
buildirg sirplnes and automobiles. Not
allis rosyforthe hipanesematerials
makers, however. Theelectron-

‘ Solution-pdymerized

1 styrene butadiene
rubbec pigments used in
coatings, polycarbonate

ﬁ icsindusry,onces major

market,isleavingJaun, and
‘@ companies are be ing fored

(4 toeither falow tabrond or
& iy divenifyintonew fields.

Triacetate cellulose film,
polyvinyl slcohol film

For Hitachi Chemical, suc
ceeding in advanced materiaks
means making surethat products
woark as intended before they arecom:

z merciallylaunched, srys Kazuyuld Tanala,

the firm's president and chief executive of-

# ficer.Rarlyinhis career 30years 30, Tana

karecalls, he builkt 3 small bost withcom:
poste polyme s that Hitachi was planning
0 supply to fabricators of fishing baats.

In the 19905, when Hitachi's focus shif:
ed tothe electranics industry, the commny
builtits own semiconductor trial manu
facturing and evaluation faclityjust to
evaluate materials before supplying them
tocustomers. “Wedon't only shiptocus
tomers; we try tohelpthe prove their

tition framabroad. Thesecretto

facturing process, Tana ka says
AtJSR, President Ncbu Koshiba em
phasizes the devel opment of products that

Tremblay, J-F., C & En, 91(23), 2013, 10-14




Wide variety of technologies construct color films

Cross section of Fujicolor HR-400
After development

Base film

Many sophisticated technologies have been
developed to attain high speed image
capturing and fine image reproduction.
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® Total thickness : ~20um "o
XGTANT 5=
® Layer number :16~20 layers S—

® Layer thickness : ~1.2 um
® Precisely designed AgX grains act as photo-sensor
® Over 100 organic compounds for excellent image

Color film consists of 20 layers precisely coated on
180micron base film




Research direction of FUJiFILM toward new Business Portfolio

To promote growth by contributing to the quality of life of the people of the world

Highly Functional Materials

Flat panel display materials Recording Media

Fine Chemicals Photo resist

New Functional Films (environmental, energy, electronics)

Utilization of Chemical technologies

Imaging & Printing Healthcare

m Optical Devices Skincare, Supplement m
; Graphic arts ; Medical Systems

| 3 Diagnostic Imaging

@ Electronic Imaging

Imaging § External Diagnosis

Implementation of Applying to Life Science

Digital Technology and IT

Inorganic Chemistry

| r

Film formation and processing Organic Chemistry
Biochemistry
Mechanics and Electronics

Analytical technology



Fujifilm’s Challenge to Versatile Functional Materials

Photographic technology application
Silver halide material utilization

Molecular design technology application
Optical function design

Nano-photonics application
Structural function design

Industrial IJ System
From Precise printing into Material Deposition

Life Science & Pharmaceuticals
Functional Materials for Human Healthcare



Functional film based on photography
EXCLEAR®— transparent conductive film

v To give surface conductivity on
transparent film, fine Ag mesh
pattern is formed on EXCLEAR
using photographic process.

AN ( ~ ~ v'Using light to form Ag mesh
| A0 ‘,/*‘. pattern, EXCLEAR can provide
3\“’ ,?*‘vjf ‘ preferable shape of pattern.
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v EXCLEAR exhibits higher conductivity
with excellent transparency compared to
conventional ITO film,
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Flexible Light Emitting Device
using EXCLEAR as a transparent
sheet electrode
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LCD consists of many functional films

Liquid Crystal Display (LCD) is the most popular device for color monitor

Cross-section of LCD panel

Anti reflection film
Polarizer (polyiodide ion + PVA)

Retardation film )

fPoIarizing{ T\R\W&W&Y\?\Y\m«;m }‘”200}1 m
. film e e
Components of LCD monitor Adhesive
Glass substrate ~400um
~LCD-panel- '_}~1.2mm < LC Cell =~ ~5um
——— Light enhancing film ————= Glass substrate ~400

Diffuser film ~0.2mm Adhesive pm
—

LED Light guide ~3.0mm - film Retardation film” / /

Polarizer (polyiodide ion + PVA)
Protective TAC film

[ Reflectivefilm ——1 ~0.2mm

Core construction of LCD

R G B
Color filter— S

LC layer =>|LC molecule
TFT —
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Optical film example for LCD — WV film

WV® film widens the viewing angle of LCD

WV film structure
Discotic liquid crystallayer  Discotic Bquid crystal molecule
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Index ellipsoid of

discotic LC molecule (WV)
LCD panel with WV films
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Discotic LC molecules
compensate anisotropic
refractive index of TN LC
molecules

~ 4 Index ellipsoid of

i FU J : ‘FI L M ‘!‘Ei rod-like LC molecule (TN)



Green technology based on metamaterial

FUJFILM

Silver Nano-disc

Nano Silver Pavement (NASIP)

~10nm
‘\ /lT In thickness

120~150nm in diameter

NASIP can selectively reflect infrared light

Spectral properties
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Industrial Applications of Inkjet systems

FUJIFILM
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Dimatix )
Jet Press 720 Material Deposition(MD)
the World’s First Single-Pass, High-Speed,

Large Format Size Inkjet Printing
at High Resolutions of 1200 dpi. FPD MEMS

s ./’:’J;

Industrial Inkjet Printer & Head

Patterning Functional materials would be needed for Industrial Applications
Advantages of IJ : “Deposit materials of needed amount at needed position”




Nano-Astaxanthin Application to Skin-care Cosmetics
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Protein

Low molecule Drug formulation
medicine technology

4

Proprietary
ano-technolog

Active corﬁpound

Armed
antibody drug

FUJIFILM’s
Core technologies

Highl){ reliable Materials for
ufacturing technol regenerative medicine

Hydro gel

s ‘ /és RCP Spheroid

Bio, BS drug
manufacturing

Film, Membrane
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The future of industry driven by Chemistry

" Electronic
device

Drug : Automobile
Life Science . _ _ Airplane
Chemistry will continue

to play more and more
important role

v" Small molecule ight materials

v" Regenerative M A ) materials
in the future of industry
Energy
Environment
v' Water Purification v Photo voltaic, Photo catalyst
v Plant factory v CO, Separation/Fixation

v' Biomass
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nhanotech Garden

Green Cycle for the Future

Wellness
Healthy life with

health-care
innovati

Emotio
Joyful life with
imaging product

evolution Ambien
Green ‘
sustainable
Society with

functional

JOY materials GREEN

innovation

, Prevent warming Sustainable society

Energy efficiency

Green Energy

Core technology
& based on Photo-



