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Table . Typical Molecular Design of Hydrophilic/Hydrophobic Synthetic Polymers

Component
Copolymer type Remarks Investigators
hydrophilic | hydrophobic
poly (amidoam- polystyrene Polyaddition PS- non-thrombogenic materials to | Ferruti, et. al.1®
ine) PAAm block;no ch-| absorb heparin on their surface.
ain transfer agent
poly (amidoam- polyethylene PE~-g-PAAm poly- | biocompatible materials;good me- | Martuscelli, et.
ine) addition (graft);no | chanical properties and easy pro- | al. 1
chain transfer agent | cessability }
poly(2-Hydroxy | polystyrene PHEMA-b-PS Use | hydrophilic and hydrophobic Qkano, et. al.?
ethyl methacryl- 2- aminoethanethiol | functions are largely influenced
ate) as chain transfer by the state of aggregation of
agent each segment of each domains
poly (vinyl alco- | poly (acrylonitr- | PVA-g-AN graft PVA composition of the graft | Ohtusuku and Fujii
hol) ile) latex copolymer plays the main role | 20
to form a latex film.
poly (ethylene polystyrene PEO-PI-PS-PI-PEQ | associatiocn of living polymers | Koetsier, et. al. 3
oxide) poly(isoprene) | and PEO-PS-PI-PS~| PS-PI-PS is observed; possible
PEO block (use an- | use as biocompatible membrane
ionic living po]ymer)'
A o SAEE F2E e THE ARBITE
3 SHERRENTR B 438 §olrk A7) FolA glass % 5] casting
2 giell 41 A8 vk e HFakitel o3t 3t [ (membrane) & A& 4 Ak
gZelH As54d A2x 19814 44 105
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Figure 1. Effect of hydrophobic monomer in PVA-g-MMA membrane on the

rate of pure water permeability.
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3-1. Permeability
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=& 1009 A8 HFIF KEMEGE o E clu-
ster FE] 2 AT, o] cluster T2 A4
< B el BiAMEY 39 HS AA Zclu-
ster & A st 2 Fgo] HAF Zhagrt
a8, S ol = pisel —COOH, —NH,,
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99 A/ag TaFud W FKEe] AN @S
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THMEARSS TEAAY &4 554 (solute
permeability) o] =g BAK/BiAR S Teku) 9
HAE FEAKE At AR KR, et
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BHEZERMES FAE 29 Bk#e PAN B4
of Frtgtell wtet fErhe] drgo] i,
SAFAGo] ZaFTs & T Aok =2, K
pEel PVA B4l S7tehd d&3 &35
Aol F7hsted] PHEMA 9 7% BA#mST
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Figure 2. Relationship between molecular weight and
solute permeabilities (cm2/sec) for PVA-g-
(AN-HEMA) latex membrare.
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Figure 3. Degrees of swelling of hydrophilic membr-
anes depending on the content of acrylic
acid.
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Figure 4. Effect of water content on permeabilities of
PVA-g-(AN-MA-AAm) latex membranes.
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4] ethylene glycol dimethacrylate (EGDMA),
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ate) o] TPT ¢} EGDMA = crosslinking & &)
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Figure 5. Water centent of and water flux through
PHEMA membranes vs. crosslinking mono-
mer content; A, A EGDMA ; O@ TPT

AL trivinyl #7} divinyl 9] 7tz
H Eddes Andee T4 9

FYa A AR A B TEMRS BRI
9 EST7F  {RZEAE (pseudo-crosslinking) {EM
& st BARSS BeE 2E, dAE A
o2 A4 £ Ak Te 141

9l Bobe) et Rgol pass Aol
“Zﬂﬂ = AL BIAKERE crosslinking agent E
Aged AREE BELS W e sl
483} fabse

2y, FhrAE ARt AE
Fgote ¥4 $AFAAE AL
of wisl “HEMBLS BUKHGS REEEH
73z 44% HIB |4 =& Faeg 7
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3-2. Mechanical Strength

Frgol ¥ e %o Faob o] ol
W= o] 7]AH gAo] F4 R}, Table Nl

2 9 %49l A4 hydroxy methacrylate gel
9] Hydron®*2] ¢1#-E4 (tensile properties) S

*Hydron® (Hydron Laboratories, New Brunswick, New
Jersey) -2 acrylic polymer ¢} MMA 2] methyl group
2 BKk#ERS57) (G.e. ethylhydroxyl) & 2] 313 -2 &
Ze d4ME 2 g r e 2ol AlFo|
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Table T Tensile Propertie of Acrylic Gel

Water content(%) 0 1.7 2.4 4.7 6.0 9.5 10.7 19.4
I(J]ti'xjnate tensile strength 4370 2820 2820 1280 1120 510 200 140
psi
Elongation (%) 2.3 2.2 3.6 2.9 6.8 19 180 175
Izllog‘l)ulus of elasticity 295300 176000 115000 95500 55200 22700 630 290
psi
Table IV. Tensile properties of PS and PS/PAAm copolymers
Vol. % Young modulus Yield stress Tensile strength Strain at break
of PAAm (kg/cm?) (kg/cm?) (kg/cm?)
0 26900 685 674 0. 045
9 22500 548 551 0. 055
16 22000 513 514 0.058
25 16000 362 372 0.076
33 15800 336 391 0. 086
vhehdl Aol B,
Fa-go] Fotol whet Hgof ofste] %elong-
\ ation(fPRE)& ZF7hskxat A1 AH <37 = (ulti-
TenSﬂejtrengtmkg/(ﬂ) - mate tensile strength ¢} modulus of elasticity) 7}
> 2
© = 3 HA 8 Faste A4S Z vEe] 3 8l
Fig. 6-& ¥k &4 F (poly (vinyl alcohol)-
. ° o g-[acrylonitrile-methylacrylate-acrylamide])
5, graft latex membrane)??9] Zt=gof i3 UG
3 Zxg AZEE vl Aoz 9 Bk gel
o o 3 e A¥E wolz
2 THEE BHTEY AAA FES AFYE
- o/ epol wheh gasel, Joz £54PY §3
5| Fobol weh ZEA ZARE oF wE) A3}
7 QA e,

100 200
Elongation at break(%)

Figure 6. Effect of water content on tensile strength
and elongation at break in wet state for
PVA-g-(AN-MA-AAm) latex membrane.

CH3 CH:!
] absorbing |
CH;=C —-— CHe=C
| water |
o 0
OCHz O0—R—OH
MMA hydrophilic methacrylate
Z22|H As54 AM2% 1981 4€

Table N+ poly(styrene-b-amidoamine) 3%
09 HKE el poly(amido amine) (PA-
Am)o] FaFofl W3 FlEMHMES] HEE Ve
Aoz ATALY Fotel =l Young £ 9l
A7zt GrobA s WEIESE Fokx = o £
ol AFjolr}, BikpGol AT LR HF7
of &HAQ crosslink 24 #F-g3te] =he]
< At STz "y S Alojteozs
FR= 5o JARARE FHANE 9
gt

Fig. 7 & 7kt gt poly (vinyl aleohol)-g-(acry-

tlo 2 Mo
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Figure 7. Stress-strain Curves for PVA-g-

(PT-150) in wet state

lonitrile-2~ hydroxyethyl methacrylate)?4t2
o249 ELH—#Y F4 22 poly(2-hydroxy
ethyl methacrylate) (PHEMA)3Fgko] <¢F 10% Y
o 9l A7 =2k Young Bo] HNY L rviehlof
Z35, Young B8] ¢ 7AQAE Y= A%
9] ghvtebe, A1=e] cellulose acetate 2 (Cupro-
phane PT-150) ¥t} u] wsle] F=rt o] $%
Ad¢ ¢ + e
= 71AE “:°ﬂ Qo] A= iRk W
-‘4 AlghetR el 947800, obg-2] PHEMA ffo]
49 PVAIE> } a4 o] AN M &
0}04 A% HLB & zAdlo Fo84 PVA
24~28wt. %, PAN 56~64wt. %, PHEMA 8~
19wt. % o)A 7FF 58 71 A A
Aoz e B Fab4 #el ol JA
A Ao glelAx HLB 9] ¢lAt7} F+imr} &
o3 & F A+

xJ ] S 711:

-3. [Eo| HRE
3-3-1. #ERE
FHEES FEA7I e S A==
Azsb gel QAFHz UHOBE Fig 8¢
poly (vinyl alcohol)-g~methyl methacylate fEio]
Bk
nyl acetate (VAc)

styrene (St), acrylonitrile (AN), vi-
o #kiEe]  hydroxyethyl

110

Key:
1=PVA : PAN : PHEMA
=0.28:0.72:0.00
2=0.28:0.64:0.08
3=0.26:0.64:0.10
4=0.14:0.47:0.36
5 : Cuprophane (PT—150)

(AN-HEMA) latex membranes and Cuprophane
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e
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Figure 8. Effect of heat treatment temperature on the
permeation characteristics,
Feed; 1% aqueous solution of poly(ethylexe
glycol)
@PVA/MMA/MAA=1/9/2%,
@PVA/MMA/VAC=1/9/2
oPVA/MMA/St=1/9/2,
@®PVA/MMA/HO=1/9/2,
BPVA/MMA/AN=1/9/1
(*1/9/2 means weight ratio of each compo-
pent; i.e. PVA 3g, MMA 27g, MAA 6g)

methacrylic acid (HO), methacrylic acid
(MAA) 5% 747 graft A% “iReLREe] 24
o exd A% Fhve AnE E Aezd
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Fahdol o & R wld  dHEe R

poly (vinyl alcohol)-g-

A Ve f5R Fek o) KERIES
ol §ls] MR SMAEE Yol o

£ s

o] &2 dimethyl sulfone(DMSO)3 dimethyl
formamide(DMF) 2] &3F&8v)] & A}&3)o] S
A A7 & WA elo 9gt Filtgee] HAsto] d
TAFE 1wty =, DMSO : DMF 9 [t&
1:22 3¢ 34z Asie e KiEd
o] o 200f5, BR Tl o 10 AP ¥
A5 9ok poly(vinyl alcohol)~g-methyl meth-

acrylate graft latex membrane o] 3 $% Z3+5
wfol g A o] A3 Fi}se] AF gk

H .

249, BAKEAR e 2 polymer of o &F
HIS meEt, sigAol iz w ol FEiEEE
g mIot Hdlel gl EAe] EATE &
oletA 4w ® 4 v} F, poly (vinyl aleohal)-
g-acrylonitrile %o 4% ol &, 144

¢] PVA = DMSO ¢l 98 #A3] & &2

gely A54d A 23 1981 4¢

g8 5, DMFo] 3§, &als# &&= ukd
PAN & DMF, DMSO o] =% -&3f 5 # 4 DMF
919 FiFndko] v #H DMSO 7} matrix o]  ZRf5
it PVA & 433 4&A7x2, 54 DMF
7} vl A9 9 (domain) 9] A& o]& PAN & ;31
FAA FEAZA A 2E o] micropore 7} 2§
Aol el Sadkeh, FEEA ol oo
ol Al F2rb SLEES AA s AR A%
Fholl o) she} HelE 2 Sl

Sl Aelef] o3l Fapgel FEL 1Y T
QAT AFFE Lol i AtElnz T
# FA) AAAZEE T/ 477
|

293 Aoz AHsEh

3-3-3. BER
A elo] ofste] pHE
poly (vinyl alcohol) % T #H{E&o TS FHHME
& BHAR 4 ek WFER et A%
£ poly (vinyl alcohol)-g-methyl methacrylate

=2gomd 59

wrg Azste] Fi5o] PE ®mAsd g2
aissl e,
o pwt. % =0 PVA F8&e] spd 241

AL Al HEAA el 4
% gste] PVA aldehyde & <31 BEA]
(HCD)&tel A} o] PVA aldehyde & 7111 acetal
LR EE] &l 7tart B85 ek

010 il

& [m
N

BEzrt SHETE acetal;ﬂ- nletw sl A
%3)51, HREE, {HEEC} A Zr)er= A s}
A et} Acetal (b K] ¢ 01,1, AR Az

S PVA/NIR(1/2.2 ntiwe) s 2

< s ‘0 8

= 7 IR L
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Figure 9. Effect of pH on tensile strength and elong-
ation of PVA-g-MMA copolymer membranes
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Figure 10. Relationship between tensile strength and
equilibrium water content for hydrated
PVA-g-MMA(MA) copolymer membranes.

sl FH5e Pa WIAAT ARAESD
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mensional stability)] FA|A & X9}

UlelAl 72k gAe, SuiAe] 2 432

dsted e FAA%H AAN FEE
FAAAE el e Az g Ex 2 FAA
& 2Rt A A2 PEe nge 5o

r

sle] 33402 o] aFdE e ¥ Y &
A FH) AULE KES 31 4

s Se A Ee] Aa woh 2
A%k ¢ Aol

4. “HEEe| 23 % (porosity)

Blol Ao ZAlES FA S Agshed o
T T8I ZREARES Tl Bk—Bik
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48 A7t

1)

PVA/MMA/MA(1/2.7/0. 1Wt/ Wt/ Wt)

AAde Aol A AHE $Y g w2
o}, Y ALk pore size D size distribu-
tion, pore density, void volume % & parameter
E o] Aodel? TEMREe A AT
= G, EERE, Z1AA 4R 59 At v
3 AgA o), HH A® G D3 &
He ®to] glg wEold,

Pegoraro, et.al. %2 polypropylene matrix of
grafted % poly(acrylic acid) domain & Z+= —
BIYERES] porosity 2 B423H9l oF. polypropylene-
g-poly(acrylic acid) membrane 2] water vapor
adsorption o] #Kkitel PAA QS =to) ALn
O Be e o] FA—BAR mEAo] 2]
A Ae BAE BAAAE wRed £ ¥4
75 AstE v Al (micropore) ] F2E
e Ad AQRHE Aol HAekstel AU
el &sle] &5 PP-g-PAA membrane 9
v A Tz $EHFdAAS
Aztste] & A3

BUKHE matrix o] HE] d=
domain € solid sphere 8} % of, o] F(sph-
ere)7h AfHol ARRIAE GoAW F9 ma-
trix & $4FE wx YEgHo] A3} Iso-
tropic solid 9} hollow sphere 2] Hjf&o]| o3k
Love®2] ety o] 28 A Q5 EH & (total sir-
ain) ¥ W 282 2 3134 (swelling ratio) 7+
DA & —ﬁ—.‘i"ﬁ]' T o} =284, matrix & -4
St Sl BEAKEol stiff & A% BARS S
domain ] sgof o8] AZ WS o] of
AAEH ol o] = Bk matrix o T
?ﬂ/‘LO] dojuirt o] IALH (F, yield stress)

2 W 3H-2#H (p)7} stiffness & }EFI = Poisson’s
ratlo(u)«] g2 A

0-0:'3[3(1_2’))]% .................. (2)

2.7 FolAlth

polypropylene-g-poly (acrylic acid) membr-
ane 9] 7-$- polypropylene ©] = % stiff %]—0:} (v
=0. 33)yield stress 7} dojtt= YA ELE 5
= 297kg/cm? ol v}, Fig.11-& &An| =2 40%—/]
poly (acrylic acid) & 331 i o] wo] 519
off o & 583 7 M3 (strain) & Vb Aoz,
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Figure 11. Pressure Pand elongation against swelling
ratio t for the model of the PP-g-PAA
membrane (Containing 40%v/v of PAA)

1A

t 707, FWEL AL/L4=0.0031 ¢
= LT 9}‘;}. a8, A A o g Ao A total
strain = 12% & yield stress 3 &4 zd3tz
9lel, olm} o] PP-g-PAA (40% v/v of PAA)
z}eoll = microfracture 7} 2 A
Aste FaEE FAAE Ao
oFfziDr.

o] o] & Kt domaino] EUH Bk
matrix o g4} B 5L oA & Ak
oA 5elsl BAE o] 2R oz FEaghe
ZolA o Ful & Eabdk HAolAwt, o] Him
2l dxAel 7F4 el matrix 7} domain © 2 Y-
o] Welxl AL $99 G TE wA g
o= A& AR 7t ¢gon], domain-domain,
domain-matrix AFe]e] 4 {E i (interaction) o]
B AAel Aolslol gk 4 Sl 9T
grol Hashy THMBS M Bl

=

a]u]%ﬂ__g-sgq 7ol A (p=297kg/cm?), 1§
0. 0

o
“H

|

o] A o] pore & F
2 FH "5

&
o]

B 2k 9AG A7 AL ook ¢ How
A7 e
5. 8% #

R ARES TS $8u A% AT

TEREARSSTHHES £REAHYS BA
Mtz sl o3 glvh el A it
Ea2of A5 A 23 19819 49

FAEE A, mBMR, KiES EfSES-E
L2717 o Foll ke (non-thrombogeneity)
012w itk (antitoxicity)®, whjdol Faa
A0S NG A - Bk e W] A 2.9
7!*‘%'*‘1&3}9] fA] W& AT HE AEH

D S Ba e

L, Aol A = thEiE s e %
TR (dialysis membrane) 22 A9 oY Lo =

ey Ao, S5 EMEAES 2 2
o2 WAL Qe TBEARES T 9e
ArA e Ao
FNE O A0 TEMES Zao cellulose
acetate ol w3 S48 ErlLz H)AH
EE s e AL %o mea erEde
PlAl o] AR Ao 9 o Fo oA

ol & vholAlgl, #k/BiAke & ek (HLB)
7b o1& il PIAE o go) mg e akgr
=g FAE, SeiA e 2 4 S 9
B}ed :ﬂ&ﬁ%-‘% Fhsa AAA AAs F4
AR AFE AFsge. e, 2
utet Z4zke) B3} 3 A, whgoel gl
wre] %o 2= Biks 2= EUEST
BEE AT SFRA AT F AR
ZHEES ALt ) Hiks HS F4AZ
T e B Aeludo] A A7 Qow
2= oF & F93 HAAm A A,

s

| 5 =2
o,

R TR ol mEAE Edbele] AR
T TEERS] HLBo| o3k wlAF 29} o %
Zkel dubstE mdo] Hd 3 =48hs) 9
2% Aoz AgEr,
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