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1. M2

=319 (oligomer) 2t 3 &3t 7] YA
A kot FAF AR 10000 olske] E4S 9]
sh dRbA o= o9 gAdo] nigAEHA] ¢k, =
FTHINF Y AA] o= FAHERE oAAAA stk 22u
A AZEE A% = nano particle?] 37 3-8, ink
jet technology®] ®rEe]uy VOC (volatile organic
compound) 9] TFAle} 2 A FAl9 FoACR
Qlate] AE2 A4S @78k Foprt Ha Stk &
FTAolME AT AT @3 a8 EARES Al
Alstarzt it

2. =28

2.1 Oligomers in Need

2.1.1 Oligomer&} Ink Jet Technology; Keep the
Nano as Nano

#H %9 A4k ink jet printer IBM 4640
ink jet printer®A] ink drop®] AEA R FHH=
continuous type?] 717]18ith. o5 Fupe} 7]=H o
2§43 drop on demand type?] 717124 1979
canon®| bubble jet 78]31 19843 HP2 thermal
jeto] SAEkITE 53] HPQ| thermal jet type< ink
9} printer head”} shte] 7HER|A| o] A&7 &
2wl ink jet printer®] A1FAdE XIS ink jet
printer®] X3l A7]E wlds vl 3o

AA19] ink jet head: thermal head®} piezo—

electric head® FA 27}A typelZ JEHH
thermal headoll= 7 7A14 +%°f wje} HP, Lex—
mark, Olivetti 5] A&13}31 = roof—shooter type
thermal ink jet, Canon¥} Xerox”7} A&l U=
side— shooter type thermal ink jet® J-E¥ T}
Piezoelectric head®l®= Siemens, Tektronics, Ep—
son®] A mdlo] YeBstal 2l bend mode, Data—
products, Trident, Epson®] &3} ¢l+= push
mode, Spectra, Xaar 5°] AFE3}1 Q& shear
mode® TF¥THE 1 JE 2).

Printer headd] F#F%} Fd3sHA 43 W2 4
£ 44 micro second Alole] ©]Fo]X| 1L ink jet
printer®] FATLE SEM= F o 2= 2719 W
<-(smaller droplet), M= W& A &% (faster drop
frequency), 7Fs3t B2 49| +Z(higher number
of nozzle)©] Q7-HT} o]zist 7ol Ao
g0 o]Fojzjof & EEo|tt. O8 39 HE
d A B g glxo] olmA| e AL AT
© (printing media) ¢ 44 E& o3 AAY &

o fd off I

Pdpsks

1981 Aggty Fd3e (3D

1983  =Iled sekash(AAh

1987 Lehigh University 144} &8+
(A

1987~ RIKEN, Frontier Research
1988  Program, g7-¢

1988~  EFochetm 5513}
1994 ZuF, FuF
1904~ A eishn 3435
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Orifice Orifice

Ink —»
Pressure

chamber pressure
chamber

Heater

(B)

8! 1. Thermal head for Ink Jet; (A) Roof shooter and
(B) Side shooter.

Diaphragm

Transducer
foot

00

Piezo
ceramic

ceramic

Diaphragm

(A) (B)

18 2. Piezoelectric head; (A) Bend mode, (B) Push
mode, and (C) Shear mode.

18! 3. Bubble formation in the head.

= A Il A 93 A "ok

Ink jet head®] =Z2] 27 10 pm Wie]e]ar pig—
ment based ink®] 7Z-$ 0.2~1 um U|2]2] pigment
S5 4E8] FAKetoioF stk HeadWloll419] pres—
sure drop< viscous drop, surface tension drop,
dynamic pressure drop= ¥l 1~1.5 atmel 3l
Fatol et grelol Al o S ATk 4.

A9 ink jet head= 10 pico—liter W22 drop
& 9 293 7pje] $ARI head ShFE ) )
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(A)

Viscous
Pressure loss
(0.5~1.0 atm)

Aconstic
Pressure

v
)q 7
o

8! 4. (A) Shape of nozzle and (B) pressure drop
during bubble formation.

Dynamic pressure

Surface tension of liquid
pressure rise (~0.5 atm)
(<0.1 atm)

(B)

H 1. Typical Viscosity Requirement for Printing Ink

Ink for Jet Printing
Aqueous Ink Jet
Continuous Ink Jet
UV Ink Jet
Hot Melt Ink Jet

Ink for Traditional Printing

1~3 cpsat20 C
1~5cpsat20 C
10~20 cps at 55 C
10~25 cps at 120 C

20~200 cps at 25 C
50~500 cps at 25 C
10000~80000 cps at 25 °C

Gravure

Flexographic

Lithographic

o] =&& Zta Qlrk ol2jdh 7S WiEalo] 49
ink formulationg =Z3™ 7 Fask AL wj
T @& AEE fAEtelof dith= Holth Ink jet&
inkell 75+ ALY 2 25 2d 2 o F 3l
& D).

aFAe] RIAE St = A o 2= pigment
£ &3k 3lvk 2 719] pigments= optical den—
sity, transparency, gloss 5 7]22Ql Q1) 2 &
“dell Aot AAl @5 FHS= nano—pigment
52 1 Aol 4] vl =8k ofeke] At
oluf 3% FUER Ykl AR sk A =S
IR ojE o] oh (A’ 5).

gk ) ] dds 2dsto] AR =4
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N

o 349%A4 ink jet technologyE ARg-stiiat
= A E= 9]¢ nano—technology 2] ol 319]
L v} I} I o2 titanate -2 ARE-S1O] pillar
Feje] A FERES 7HeAY 4 A3 FAE

[«0

Transparent pigments

Iron oxdes, TiOz based UV absorbers
Conventional tinting

pigments

5nm 50nm 100nm

Ceramlcs

Sol gel processing convention/grinding processing

*Quantum Dots*
—_—

J8 5. Lt YR HZE.

(B)

18! 6. (A) Array of lead zirconate titanate pillar pre—
pared by drop on demand ink jet and (B) 32 channel
splitter on the glass by ink jet.

MEDIUM

(A (B)

8! 7. (A) Ideal stabilization; relatively short chain
length due to nature of steric stabilization and (b)
bridging coagulation.

R

o ®
X N=N @+Pigment

R
Pigment +Hx+ Nt
R =COOH
=50,H
= Polymer

18! 8. Oligomer attached pigments (patented by Cabot).
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AHEste] splitterg Fel® el 7Hast g &
AT AR 6).

n| A F-E& Mlghelolu} 345224 layer by layer
Z 7H8lE 2L ink jet technologyZF WAlska 9l
© S Huigkstal Qs £2 ool v 7]
o] 7% wA BEES AR, 5% EE 7Rsh)
Heide FoEoE WA Fast A9jo] vhe A7)
2 GAE el it S Holsk= ot 0.1
~10 micron %2 F4toll= 5~10 nanometer 7
= Zol2o] B4 (dispersant) BFO 2 FH-3h Al |
E olRT} 71 TRAM] A= 1 ARt AddiAd L
2 21 45S Bushks A7) v EAst Ay
A 2 Aole] A= oY RS A1E A4
3to] (bridging) 71t EARPE R 23]
] s AaA7IE A9E 29T R v A
&l 7). o]8gt At nano—scienced] whdel s
i §iRke] Alz7E EhdaA] 7] o) el Fobr] 3
EQAR e Sl digk AlZ2E a0 A=
= thdsta Qo

ol¢} frAket AZA pigmentt UAHe] wH
22 E slEdoR ASAA AES FAt s
< B e AT B3 A3l 9).

2.1.2 Oligomer2} VOC Regulation

VOCE] A& vt 234 gt v|=e] A
“any organic compound that participates in at—

mospheric photochemical reaction except those
designated by EPA”, +H¢ 7% “any organic
compound having at 293.15 K a vapor pressure
of 0.01kPa or more, or having a corresponding
volatility under the particular use condition” 2.2
Bolgie, ol HOlE W el f71g07t
VOCel &3t €tk VOC &S 71 4 & B
sk B 29F At} o] e W= VOC W& Al
O gA gl ARgo] 7MY w2 Fts ARAsk 1 v
FOR WE 7 A4F 30 £or AA wEl
gk o]do] 71 8ol RS WS & vk ©
2k 771802 ARAE vl el B (E 3)
Q18] (painting), ¥ (coating), 214) (printing) -
A8k ek whekd VOC W&

T8, ke wys A
I E A AR A EA Ke FEee

= =

i w2 e

o FRIg e A=At VOC WEs =Y &
= W oZE= A3} 7% (water based tech—
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O Production and
Distribution of
Fuel

B Road Traffic

VOC emission

0 4% O Industrial
Processes
a51% H35% O Stationary
Source

06% M Chrolinated/Fluo
03% rinated
. Hy drocarbon
1% @ Solvent Use

H 2. VOC Emission Classified by Sources

VOC emission in solvent use

@ Cleaning and Cosmetic
Care Products

4% 6%

B Pharmaceutical
4% Industries

O Industrial Cleaning
8%
O Chemical Industries
6%
B Application of Adhesive
7%

@ Printing Process

B Painting Process
8% ¢

38% O Other Application

B Product for Building
Protection

H 3. VOC Emission in Various Solvent Uses

technology) ©|tt ¥ 38 (powder coating) 3} 7+
o] §718mE A5 A o= WHE EAlsh
I A& HelE g Eo] glon ok W 3&
Hololli= F# 9 solvent based coating= AREE

ol gli= AAoltk 7]RA 2% solvent based
coating®lA 718w E AR 5 el gl <&4
Q1 99l T3 (application) 781 7 &7gnich
HIEA] mEEstofof ah= A% RI9I7F EAI8L] Wi
olgtxy & < U 9.

VOC H&a A0 Faks S7PEE B AA S
g Holo| ule} A7 tEu HAEAHoZ Kol 1990
A2l 480 g/LolA 2010d7H4 300 g/L ol3tE &Y
A& 278k ) o] AE4<Q solvent based
coating= 71522 30~40% 118+ (solid content)
< Z+H= formulationoX] 60~80%2] 13Fo= A
gallok 3hs ofn)sitt. whebx el sidehs 1
AR EAFS 7]Eo R shubd dAd A

g eTdty E 5 rk
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Relationship of shear rate
to coatings properties

Storage\
100

= -——r Processing
< Without settling
g 10 ——
2 SAG \ Appligation
0 Levelling
Q
o 1
2
> BM
0.1
Spraying
Rolling
0.01
.001 0.0t 0.1 1 10 100 1,000 10,000 100,00

Shear rate(s™)

18! 9. Shear rate and Viscosity range required for various
coating methods.

L 1B _
7 : x
O I-
l:l-_ 1E2 \
e \ s
8 &1
U |}
2]
= e ke
0 50 100 150 200
TEMPERATURE, °C
=~ 500 -+ 1000 -&- 2000 — - 4000 -E- 10000

12! 10. Viscosity vs temperature for oligomers with 7,
=50 C.

ol & tIFE2] polymer based formulation © &
F-E| oligomer based formulation® 22 3=
TFeitta i AE 4 qlvk d8 102 fEdel
50 CE Z+= 7P 1mixte] 24 A5E
ol sl AT HoF AgHl o =
£ Qe e oR ToEt Zen Ea & 24
ZF A a8 e ¢ F Stk EE Fue
22X HF 24& FA3] fstodAe= 2a 7
(curing) ol &3t 12248}k 370l 7Hsst 715 7]
< xFst St dAE ok 3 AAStn
Rom I8 S IHES vt AR Hlgo
2 A A 5 glee] A B ofHE] SAR

i
B o b1 o

m

J

U o

2.1.3 S2|1102} Drug Delivery
oFs FA(drug delivery) ol AHEE= A= A
A A4 (bio—compatibility) o4 B1%523 (non—toxi—
city) = =& AA UF-2] orbg-E AA AL
§f‘] T ofof gt whebs A 5 olske] A
s 2 Aol A o] sl s s 4 ¢
- Olou Bxlgro g B 4= glojof st}
off wEbr = oFE A 7 ApAle] Al o v%—g—
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ulE FE glom o] 2L o2 MDI(Metered Dose
Inhaler) & £ <= 3tk MDIg 2ok} o] ] &
o] okE-S aerosol HEE HE T s}
T 71E2A 19509 % 4 AetE] o] 71 A4 o)
I EEAR FE A e SR Aot #A)
69 unite]A+e] AlEe] ARE-E a1 itk MDIS] formu—
lation vi-$- 7FkEte] drug (Hh7) micronized cry—
stalline form), propellant, Z12]3L excipients® ©]
Fo]x 2t} PropellantZ3= ozone 332 FH ol
CFC Aol F= ARgE o] grort o]e] qiAel whet
ol9] thAlEF 224 HFA (hydrofluoroalkane) A4
o] AME-E™ excipients®f &)= A2 suspen—
sion aids, cosolvent, valve lubricant®} 22 &34
Ql A%kS sh MDIC] e 35-5iA |t 10).
2L F9| excipientsEA] B 4%} & 539 &
o] Akgo] HAEH vk qlok o]#§ oligomeric
excipients®] A 19~ edE FE|S] suspen—
208 11 =HEolEE AR ¥
ol B AT Fe] okEo] AdE T e AlF
& s = QA ste] FHHAE 12).
Oligomeric expedients®] AFgoll SlolA 71 &
Q3 oA AR B WEEA oligolactic

2

)

5
o
o

N
it
rlo
o M

H 4. Oligomers for MDI expedients

0o
CH;C—(OCHC)n—OH
|

CH;

Oligo lactic acids, OLA

(o] (ﬁ
Il
Acyl amide—acids CII_\—(C‘H:)n—C—rii —CH; —COH
CHs
Mono—functionalized i
—PEGS CH;=—0=—(CHyCH:0n—CH>—COH
180
[ "
8 160 —m-conventional e
e —a—oligolactic acid -
8 140 -
= ——
= 120 o aa
Q o
T 100F————————
o
80
0 5 10 15 20

Shake-fire time delay

8! 11. Oligomeric expedients® ALE2 o oHFY =l
suspensions 4510 x7| shaking® 2 A|Zt0] XLt
T SYUs Ao A*Es5 MEE & U sl FCt
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200

[0}
9 180 P
o i
[a) " st
5 160 »
5 1401 =-conventional
£ 1204 —a—oligolactic acid
[
S 100 . & —
a
80 : v |
0 50 100 150 200
Shot#
8! 12. Oligomeric expedients= MDIS| AFZA| 224 7|
- AYEE Yol oFE NMES JHsSotAl st ELh

Initial aerosol
particle

OLA— ‘I!_\ -.ij-
AN

Drug -~ gy

Propellant

.
- a

-
g+ v F o
(N o

Final matrix particle
1-3 micron

8! 13. S2|Hof| Qs oFgEl AE drug RRHE AL
= propellantZt M7 =M micron sizeQl drug con-—
taining particle2 T & EICHDrug Delivery Technology
Article 76).

acid®] 3% 674 1570 Atole] whE ©el s zh=
Zo| alghAsivta geA glom o]t o]f=
Bl 1364 X ukel o] S| e] EAkgo] sus—
pension?] ¢Fg3= EFEo]al AL F micron size
9] gA; Aol AHAR Y vA7] whiEo|rh &
st S e] Wk ds7v &84 vkl met &
AE A (controlled delivery) =& steroide} 2+
L ofg} oFE-S MDI systemel] 289 = JEE A
A 5

22 S2|1Me| M=

otolUZSIAE 1A T &
& JAletA}; Bk Ho]
Huks AZehs A
sdox AW oy
sitk. 1 2 7HA] olRE Bl BH
A aEAkel S aH oA ] At
7F 3A v& 7 vk diEEe) 1
L ARS] A 22 E 5gsta

Ao BEE 2 o] f
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o
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o
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n
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A A8 v Ak #AMAY ink jetd- pig—
ment®] kAol Thek aEko] mEAl Eo] xEE
b 1 Adks AEAY ¢ odvk YA Wl pigment
F ink jet nozzle® clog—
T HFEEAEA] &3t ko] SE dlo] &
L A, AAE olfEA el dde
2] TR 0 WS vlgo] & Ao® 44
P4 Qloke otk 2R AR X E 2 &
9] Aol ionicO|t} controlled radical®} 2
o] ARgo] E71E o] e Tee It
9] initiating speciesE Q-8 1R B3l A
L ] FAQ] AAkell 75 initiating species?)
Fo] 2wl Wisto] S]] A dx W o
< Q73 o]e u82 SE| e EAfgo] 2+
oA H ZroldFE v SV = whel] gtk wdk &
4T FHE ERESY 1 AAH SHAE S
o] 2], A= oAl g SRk By
g Ao s offa o w2 18-S Qs Al
ARe AoFes &2 A vlgos E76kl &
a7l oA MR 2R F Sle Pxe
e Szt @tk golth olE 5o
= YR FARE ARSE A A 271 =
W E55 I 31Uy Ve 3rdeR Skt

b

=

o Eilm
wy &
[
@ T 1o

o
v
=
o
e
1o
&
=2
rlr
2
o
=
o
1o
M
i
e
N
to
-
i,

7
g i o 2= AT A
A o R = 4 9] living techniques &
T Ut} o] B T o RE el RE0] &

— Anionic Polymerization
— Cationic Polymerization
— Group Transfer Polymerization
—Ring Opening Metathesis Polymerization
o]2]3t living techniqueE< 71 53 AHeol%
ekl W 75 dEgAlel A8 4 A ¢
Agk R 71 TO= QIS olF EAA R 4Y
st A2 2744 AT gholl E=AeHA] =tk -4
19509e] A A" ol Z & (anionic poly—
merization) 2] 7% shellel]l 9 4d3le Kraton
Rubber &7¢] EA18}aL =t dhtbaiA]= DuPont
°] automotive division®l]l 2J& A= = GTP
(group transfer polymerization) 3-73°l 2%+ pig—
ment wAHAC|THAR 14). DuPont®] GTP &8
& g AuE vt wFS @i Qluk DuPontd] A
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Sibva,

18! 14. Dispersant via GTP by DuPont. (A) Pigment
dispersant for automotive finish and (B) pigment dis—
persant for ink jet.

HE2 19709 SHE 2ol & o3l g9 of
384 5 5847} pigment AU automo—

&
T EAEA 25 B4 2
ok 23y Q93 80 TollA] o]
A& o] ¥ A AANE 2E T Slvke dd

SIEh A2ollA o]Fold = Qe
i T2 23 99 DuPonto] 7712 19834
GTP2 &< Aldel wazstr]ol o|2 ) 18y
BAAE Ad GTPzt
Fsle] dgEs o
3] ol Utk A5 A automotive finish
resin®lé] H7H= GAl BAAR] EAE 27| E30
GTPell 9%t star polymer, HA|2] EY FAHA,
fuel oil sludge inhibitor 52} ofo]t]o] = A A
A AR E)E9 1Y T 1980dE FRF A
o}t H3k7)= 2 ¥tk Water based pigment ink
jeto] 170t} ink jet printinge GTP7} *& &
e P EARHAE A FokolA Rt ink jetd
ink®] #& w1 GTP based dispersant® AH-
sP7lel FEE AAYE 2 Sx0I97] wiEoelth
Ink jet# pigment 442} automotive finish-&
pigment #AHAIE AFE DuPont ofe] 29} 372
T AR R MASta glom HPARY] Audds
DuPont®] #AH 7]&o] Z1to] ¥ a1 Qlk A= &
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H 5. Characteristics of Various Controlled Radical Polymerization

Feature NMP ATRP DT
(Nitroxide Mediated) (Atomic Transfer) (Degenerative Transfer)
- styrene for TEMPO - all monomers except acrylic |- nearly all monomers but?
Monomers + acrylate, acrylamide, isoprene for new nitroxides acid and vinyl acetate + MADIX: no methacrylics
* no methacrylate + RAFT: no vinyl esters
- conventional initiators - initiator: halide - conventional initiators
Conditions - elevated temperature - fromR.T to 150 C - moderate temperature
- water born system possible - water born system possible |+ water born system possible
+ sensitive to oxygen - some tolerance to oxygen - sensitive to oxygen
- alkoxyamines - alky halides + thiocarbony!l thio
- only a few examples of chemical modification - can be easily displaced (dithioesters xanthanates)
End Groups :
- can be transformed into SH or]
by radical chemistry
* no additives but can be + transition metal catalyst may |- no other additives
Other accelerated with acyl contaminated the product - dead chains created by the
Feature compound - thermally stable initiators
- thermally unstable - reverse mode possible
AL = O 55 B AT GTP 71%9] 6. 27 ¢ 559 Fopd 2
g 7ge et 5= Ak e 9
gl WHolh.
T'E_LX}'BO]: 5—@’% ‘?’]?:Sl' T ?:Sl' ‘}?‘%’94 H]—lﬂ_@ controlled [ Aerogel/Particle
radical polymerization®|t}. o] WHe) &3l 7|& 22 D oot Reptacamert

S AT Jue] 2 SR ofyAE T ] A
gt S 2ol wet s WA diE 9
T Qo] B A7 Ay Q= Fokoltk 2 T
AA 71€59] - S 7 50 2ok npel 2k
2.3 Opportunities in Oligomer Synthesis in Su-
percritical Carbon Dioxide
Z9A ol AtEkRk A= W viAlEA At v
AU Gtk bAe) e AT theat 2,
—Non toxic, non flammable
—Cheap ($100~200/ton)
—Environmentally benign
— Significant reduction in the cost of drying polymer
or product (simple depressurizing)
— High initiator efficiency (no chain transfer)
—Easy recycling of SCF
—Easy recycling of un—reacted ingredients
—High mass transfer rate
— Solubility control by T & P(Tunable solvent)
o8]t Aol Bt YA oitsle ) 1

w2} 3Pt pdslo] o 88 el 2] B8k gle,

62 4714 2950] Q= 297 Bd =32

=Xastt 71 A 16 9 3 3 20059 649

[

O Separation/Extraction
W Polymerization

@ Organic Synthesis

M Analysis

O Others

5%

52%

]%— A F BRE v B 5 9t &% ¢
°] wizgle] we} solvent power’} ZEHAE tunable
solvent®A4] 2] d3kS 2838t A9} 55k W
A2 AR Aot

A8l 159] green solvent HEo AuE u Sn|
= ol 2 7 girk A wAFH] B 1 i

Hu

o] fluoro polymer?] 6‘011 HzE o] k= Holt},
ol @ VKR 11 olfE sl B 4 e o4
ZAA olatsletaolA AEHH SR =ol Qg Q=
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Microemulsion § Suspension| Multiphase
4 patents 11 patents | 6 patents

Others Fluoro polymer
6 patents 12 patents

Homogeneous Polymerization

Heterogeneous Polymerization Coating
8 patents

Surfactane
7 patents
Green Solvent

I Tunable Solvent I

Foaming 5 patents
Porous Beads
8 patents
> Reversible Plasicization
11 patents

Condensation Polymerization

Polycarbonate Others
6 patents 6 patents

18! 15. Application of supercritical carbon dioxide in
polymer related processes.

1L AL EA uEA IAE fluoro acrylate
of AlgtEe] Q7] wlitelth F MAZE dAl B4
I ke 3L =olAMe d8 FEES A+
Saka Q= olul ARE-E= AAEAIATT EAAl0]
Sl HEGAE FAFoZ 1A ]
o E

wEbA] B4 datAke] A AZA S o1E 5 gle
Aeol7| i s ol % st 3HH TR 1
A= 29 ol AtslE A ] kom e nEAtERS
a71 fsiA= FAelA 2 Agsdold 3k
9 heterogeneous system= A g8k 4= vlo] i}
QA8 15). wetr] =944 olitstetiols sd 5
N AdEGAEe] 2o =y AR T8
St oS 13 ¢ Qe AMIGARE A BEA
A7 frdshe o]get B4 AWEdAE B
gbslr A AdEd Aol 100 ol g9 7S -8t
3 ek webd dAE AP AdSHAE
At ==o] Al&Ea AT Atk dEHo] miyl
7] e gt 2904 ojakstekael 9] vl -EaA 1
222 S A A9A 7Hs3E 2ot & < glrk

e ZEjaEe) e 2w dE] B 9
Agol 297 olatalerzo] shee] wek A v
Se=E Helrh 8 162 Hyle] wids 1A
o] Feell whE lme] Al Afelrk. o absleka
o] el wt gell=r Ags] Wt s e &
 om wEh Gt s gelns welA o
= Freh & ARk 2o el S S
=5 Bl gl 7he s ARbsked A gl e
EE 2 olatsieaTt a At §e SRR
& Aol T AEel A 4 gl 2@ g
A AR FE 7Fs ol AldaL & = Sl

PAZ} =8kl QIth= o]folth.

250 . .
PMA
200 f .
<
S 150
S a PLA
2 100
g r PVAC ]
a
50 F ]
5 ﬂ—""_'_'d_d'._—. PFA
O i i
10 100 1000 10000

Number of Repeat Units Based on M,,

18! 16. Pressure dependent solubility of vinyl poly—
mers. PMA=Poly (methyl acrylate), PLA=Poly(lactide),
PVAc =Poly(vinyl acetate), PDMS =Poly(dimethyl silane),
PFA=Poly(vinyl formate).

2. 48

AFARN AL Agelr] SElaHE 1 B8E 9
Asljof & 92 = FAMER FHAFHA gk 19
U A28 7)) W E3] ink jet technology £} nano
technology ] &&ol wheh Ajzo] FHukal Qlv} &
game] g8 glo] 7P F Gt He Ae =
A B 725 Ad S Axe 1
Ao ARt ER @& nlgo] FtEvks Ho]
HlZ o] o7 <Qlalo] ink jetd inke} 7ol o9&
(margin) ©] £ high end market ©]2joll= HUE &
& toke 3] Xatal Qe Blo] diolnt adex
B8k 289 #E 7142 nano—techno—
logy, micro device fabrication®] W&} HEo] 1
oS FAT 4 gl AAle 7«42l sl ¢
IHE AxF F s Tse] EAA &
th= FHol o2} marketold L8t Q= 744
o] S| E AT dHAA 7o) §ltt

ol
ﬂF
filo

A, M

oo
ox
2 o

merization®} supercritical fluide] AgS AjZ-¢ oj
QkS AAE 4= gl ol 7]s).

o2t
o
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