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2 o AFYPY A2 $8Y FHo 2 A5 /4549 4H9E 2 comb type TFEAE
At A4 RRo 2= FAF oligosaccharide - macromonomer& AMNS3IE 1L, AFA
BRo gl A|B9 PPG-allylate & octadecyl acrylate& AM-3l¥ Tl 22 ¥L radical 7]A]
AE AHgEle] FAEed, A4 E2EAE FT-IR, NMR $Xog 328 #03l9w, 35
A Fo) @ A= 4ol AR 7]1sks NMREA =39 dAxui24 A&slyct &
Z¥Ae] ¥ SAL DCA (53 H2Z4 3AAR)E °l43ld Frisidch #5EA F9 A
A FEe BEgo] 71858 BHE IS vehiglen, Oud 33 v 249
B 2= AE FAA A4 2R &) dAXE 23R & A e FEEAY B o
3 GAAC] AEEE & 7 AT FEAY EAFE FrlE] e, 22 ENE glass
bead9} 71H A FA4o] ¢+ PU dg 27 IE$ ¥, in vitro FAHPAY APE AA3),
glass bead Ate] IFEA A HFIE 4w 48 hemacytometer2, PUS FF A Had
YA RE2XE SEMoz fAsigc). AA2RE, I5HH 5 I54 F-29] v F71
w2} Aol Faerh gass, o] §43E dAlge] WA wetd & AF7oA JAS
F5EAE 97 P& 2R AR ZEl ARSI sdE dQH Aol rdE.

ABSTRACT: The randomly micro separated hydrophobic/hydrophilic copolymers containing
oligosaccharide moieties have been developed in this research. PPG-allylate (or octadecyl
acrylate) and N-(p-vinylbenzyl)-[ O-a- D~glucopyranosyl-(1—4)],_ ;- D-glucoamide were used
for hydrophobic and hydrophilic moieties respectively. Various copolymers were synthesized
with different molar feeding ratios of two macromonomers by general radical polymerization
methods. Characteristic and chemical structure of synthesized copolymers were confirmed by
FT-IR, NMR, and DSC. Especially surface energy characteristics of copolymers were examined
by DCA (dynamic contact angle) measurement. It was revealed that the content of hydrophilic
moieties in the surface of copolymers were deeply related with surface hydrophilicity of copoly-
mers. From in vitro platelet adhesion test results and evaluation data of SEM photos, copoly-
mers containing much oligosaccharide moieties showed lower platelet adhesion than copolymer
surfaces containing low contents of oligosaccharides. Such results suggest the usefulness of co-
polymers as coating materials to improve the blood compatibility for medical devices.

Keywords: blood compatibility, biomimetic structure, anti-thrombogenic adhesion, hydrophilic/
hydrophobic surface, oligosaccharide containing copolymers.
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Oligosaccharide& A ¥+#3ls TFUAM F4H ol AAYY HE

N B

AF7] T AMSEHE A2 A AFARI Al
el Aol Yot JE5HA =HE, FRolil &
A ol e DHFEC] AT AR FHA F3HA
Fsn a2 O ¥4y, H¥TF 2ga e
To 2 Hilo] dojdtl. &, daw, WP 2 HY
TE 271HAL H3d F2E 99E o BA
T 240 QJstd FFE W) o] BAdo] Y
A ARY §A4E A48 A== Fasy, Tyl
S XS Y FHGESO T FHEA ¢ 79
o] F&HY ole APFoz Y FZFo] Erly]
A& ARE A&7 € Aol Yo}
7 Bed 7S BF AYEY] YaMe A4
9] RE AEZAH fAME B3, 4EHY 54
2= AR Yol ol 4ol

AFNA e FE9 JHdA E5T 49 B4
22 g€ 7Fx %3 high surface mobility ¢}
steric stabilization 3% 7}A]11 Y+ poly(ethyl-
ene oxide) (PEO)l tiajr] @& A7} =]
Aoh! 2%¢] PEOE t& 1A 7]3d 1g=ZE
F%.7 te @Al PEO 8% 35%4.° PEO
g TRk ARBAAE FH7E By, Rl
H3E 9 €43 PEOE Zg$-de Z=UA
otz e 390 22 $4ATEC FARAA 7]
o &= PEOY FHE rlesiz Uvh dHe
triblock ®+= segmented block F5#AEe] el

£ ulA e 7271 AAEA PR} FA18 R
o Zqtsled FA4EY HEMA-styrene” HEMA-
dimetylsiloxanes’ & ABA ¥H9 EZHNE
E3 FAANE veple ez EaFolA Qo
2o ol2 M AT FAS FETEZE ¥A
7Fs® 31824 A8 phospholipids2 o] FojQ A
AN EFS] g FF d77 {LsA Y=z
2ltt, Nakabayashi &% methacrylate @aHd)
phospholipid #57]8 =¢A|Z] 2-methacryloyloxy
ethyl phosphorylcholine (MPC)& 343l o]&
methyl methacrylates} 333l olE9] 48
FAHFAYE B

B dFdAE, BAYE fAME JRE Ze
micro separated surface’} #EHo 2 FAHH

#2iof A223 A5% 19983 99

ol 43 AP S S H Holzgln o4
o], dFH BAY FHAEES 24T 4F A
FR /254 BBAES o4 FTEEAE JA
i) 244 REo 2= oligosaccharide group
& o] 83U, AFY FEROZE lipids {AME
long alkyl chain& ©]&3}o oligosaccharide group
& TR AE comb-typed] FFEAE FIY
%, in vitro ¥YAPL 33l oligosaccharide &
TR FERAES] ALY Hristazt A
o HFHoE YAE FFIAES ZHA 22 2
g Ee R A P =YAA FHold A
A& & AAARE e BE 39

4 H

ZlM cigbd|e] . Oligosaccharide: gluco-
side W97} 4~79¢ maltodextrin (MW ; 987,
Aldrich Chemical Co.(Milwaukee, USA))& AA]
gle] ARt . Todine (I,) & GAalekE B 743
A} (Ahnsan, Korea) 9] 4], potassium hydroxide
(KOH) & Daejung Chemicals & Metals Co., LTD
(Seoul Korea)dl*], Amberlite IR-120B (H")&
Aldrich Chemical Co. (Milwaukee, USA)d|A|,
ethyl ether& %9%3}% (Inchon, Korea)dlAl #z}
T4t AME-BHATE

d4F FYP= (DP=4~7)8 7= 479
maltodextring A-29|A potassium hypoiodite 2
B4 AMgAIZ! ©2 Amberlite IR-120 (H) 2
%734 columng FHAA F3AFAT} o] solution
& FHoz 1) YhEES AANZ v, B2AZR3}
o lactone type2] maltodextrin A4 &S AUt

AAE oligosaccharide® ethylene glycold] =<
e E4)e] p-vinylbenzylamine (Gabriel synthesis
uhgel 28] p-vinylbenzyl chloride2 58 #4)3}°
Al 70 CoAlA 8-13A71F<t 71QET. W8
% Aol B & acetoned|q FAHAZ F silica gel
(eluent : acetone/methanol/water =8/3/2(v/v/
v)) columno.2 ¥z FAF ¥ FHAZE AXN @
A Bbge]  AAE (N-(p-Vinylbenzyl)-[ O-a- D-
glucopyranosyl-(1—4)],_ - D-glucoamide (VM7A))
& Ut (Fig. 1).
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Figure 1. Synthetic scheme for oligosaccharide con-
taining macromonomer VM7A.

HO H

/o7y SEEHY BY %W BN &4
Buol dEAls Al®e] octadecylacrylate (OA,
MW ; 324, Aldrich Chemical Co.(Milwaukee,
USA))2} poly(propylene glycol)allylate (APPG,
MW ; 1500, UNISAFE PKA-5014, NOF Co.,
Tokyo, Japan)& AAglo] AH8-3tch. FHNAIA
2 AMF  2,2'-azobisisobutyronitrile (AIBN) &
Aldrich Chemical Co.(Milwaukee, USA)dA
43l acetoned|A AZA IAFE AXH FA A

ARl Fg8viz AE# dimethyl
sulfoxide (DMSO)&  ©ikaist 34}

(Ahnsan, Korea)dld F9I& ¥, JFFHFHo=
AA s Sl AME-ERA.

AR d=HA VMTAS 454 G OA,
APPGE AMg3lq 2tz 1:20,1:15,1:10,1:9,
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2:8,3:7,4:6,5:52] &=k EvE 3 =H¥L
o] Fof AM GFA vlgo] 1bwt%= 2F3A,
poly{ N-( p-vinylbenzyl)-[ O- a- D-glucopyranosyl-
(1-4)],-1- D-gluco amide-co-octadecylacrylate]
[poly(VM7A-OA) =t N3], poly[ N-(p-vinylben-
zyl)[ O-a- D-glucopyranosyl-(1—4)],_ - D-gluco-
amide- co-poly(propylene glycol allylate)] [poly
(VM7A-APPG)zt AR )Y A54/2448 35§
AE gy Yo FEYsA.

Fig. 1d] veld 932 xe} o] Hx Ay
G o} e dRAE Aed EHE N, inlet,
2% 4], condenser’} A& 500 mL 33 Houig
Eataad ¥ o799 dimethyl sulfoxide/dime-
thyl formamide& H7l8ld AL 7l22 3085
bubbling&te] &uf Fo] SFEALE AAANZ vhE,
XA AIBNE A4y o339 0.6 wi% = g
o] Hrletd 73 ColA 48-52A1FL MAT3
AN FFIAANASG. FENHE ¥ rotary
vacuum evaporator& ARl solventE Al A A
713 Dol A4 EE methanol (MeOH)d| A A3
A3 A poly(VM7A-OA)s8}l  poly(VM7A-
APPG)9| 344/444 FF3ENES U &
7} AAY FFHRAES AH F e A
AZAAT. ol§ T AFANIE AL 53 0
E3le AANAT. FH F 2ol AeA/AFA
FFHANEY 3 F2EE Fig. 24 e

2=tHEe T= £4. Fourier transformed
infrared spectrometer (Mattson 5000, Wisconsin,
USA)Z IR spectrum& o] oligosaccharideg 3
frite A,Y/254 FERAY TRE EUSH
t}. P44 # oligosaccharided {3 VLA /25
A FFHANEE 47 D-DMS09 =<4 proton nu-
clear magnetic resonance spectrometer (‘H-NMR,
Varian Unity Inova, 500 MHz, Germany)& 'H-
NMR spectrum& o} FFEA ] 7= & 344
HEg 4] B A 2AE elsido

Hpd-2 dY ISeHE S0 st oky
o 2N $42 FFRNES 44 $F4 10mLA}
2320 viale) 0.1g¥% €2 37 C2 #AIHEE 2EY]
2 4ANFE RN b B g LS
B7rstR o
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Oligosaccharided &3] &3l
Jr‘?%r“‘f’*

CH0H CEy0H §=o

(gﬂz)l‘lms
poly(VM7A-co-OA)

(B0 t ‘L'(’W 0%
%OI)*CH .

poly (VM7A-co-APPG)

Figure 2. Chemical structures of
oligosaccharide containing copolymers,

synthesized

SSeHES S oYY BY. 4 F¥AEe 4
B4e s £47] 344 10 'C/mino.2 F&A)7
W] differential scanning calorimeter (DSC, TA
Instrument, Delaware, USA)E& AME3slod DSC
thermogram-& o #4131 }.

e SISt o288t PUS B X2| W EH
4.

TSNz AL BHY HE: YPE A5 /A
T4 FFHRA M Bl E4490= FAFE 119,
2:8, 3:7, 4:69 €A Bv¥lz2 FHE poly
(VM7A-0A)-4, poly(VM7A-0A)-5, poly
~ (VM7A-0A)-6, poly(VM7A-0A)-73% 1:15,
1:10, 1:902 %3 poly(VM7A-APPG)-2,
poly(VM7A -APPG)-3, poly(VM7A-APPG)-4
o] ZZYAE DMSOY Ho 1wt% ol &4g g
Ak H2Z4 234 AR89 AEXE vg chromic
acid (27 35mL9d)] potassium dichromateg =
of ¥3gHoz TE £ orld sulfuric acidg& H
7}l 1L71 HE% EF)E FHE AP slide
glassol]l Eel$-d€ (PU) HE& 9% L T35
A E =9 £4& 33 vhEdie] IHF F Y29
A A Az AR A7) AHE-E slide
glassy= Superior Co. AF (F7]:0.9~1.1 mm,
75x25mm)°o2 25x10mme] =72 Adsid

#Faio| A227@ A5% 1998 94¥

FTEEA e B4 oo EYHYY HE

chromic acido|x 4A1zte]d A F FHso}
ethanol (EtOH)¢] EFLfoz oepH M A sl
23R e, Fadhs glass bead (size(®) : 150
~212 um, Sigma Co.)% & W oz Ha|dly
24 AH-EA 8 JIAE AMsEE PU €8
2 Pellethane 2363-80AE (Dow Chemical Co.,
USA)& AMgsigden, PU "3 o 323 A=
processing agent$} low molecular weight com-
ponent& A A7) S A& N N-dimetyl
acetamide (DMAc)&-9¢] % F MeOHo] Hoj
=g JAES 4& ths, B4 fresh MeOH=Z ¥
W AFse AXE AFE AR AL FAE
Helg oA DMAco =of 16wt &Joz e
e B castingdld 45~50 'C2 /A=
Az 2E8AA 134 E¢ DMACE #dAA d94
B4 HEE JIAEEE AzHA.

FHHPY Y8 AR PU 984 48 #
ZAAE 2 Yoz I3l AR

HAE BHe BY: 53 & FF4 33L& 284
EHY F&4 (wettability) v J54 /454 3
= (hydrophilicity/hydrophobicity) & 3 7}sh=ul
S 288 Hxolo.

£ d¥dN §9T AF4/4FE FEEA B
A 2o BgAoz #QdE AR % poly(VMTA-
OA)-4, poly(VM7A-0A)-5, poly(VM7A-0OA)-
6, poly(VM7A-OA)-7, poly(VM7A-APPG)-2,
poly(VM7A-APPG)-3, poly(VM7A-APPG)-4¢]
FZEME DMSO =49 1% (w/w)e FFHA
L8 BE ¥ 212} glide glassd] ¥ Yt 2+
o] ¥E¢& dynamic contact angle apparatus
(DCA 322, Cahn Instrument Inc., Germany)&
274319t 4§ 8% 8L electrobalance®} 94373
¥ hookd] AAFIZL FH (surface tension=
72.6 dyne/sec) £o 2 XA3E 37, A (150 mm/
sec)A|7|EA, olf Age ¥+ Az wE im-
mersion depth®} sample weight W38 243l
wetting curveg Yo, ¢] curved] 2JFHA
advancing, receding anglem¢] Au@AE AE?:}
Kt

o|§ o] &3l zt ¥ A4 (¥ high ener-
gy), 254 (E& low-energy) J=& &3}
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hit Rl B

T &Fo] ¢RE HUEFES IRFA B FFAR
F ] dEZ7E 3339 Fpoll oF AaEA
A9] oligosaccharide moietyS2} Al AFL
e

In vitro & =8lN H7|.

SAT B AEH: LA FYE A9 PRP
(platelet rich plasma)& %Y PPP (platelet
poor plasma)Z A&l AZFE Fxr} HEE
o A¥d AR-E Y ARED IR G 3§
AE 9L Hv3PE& B8 hemacytometer
(Marienfeld Co. Litd., Germany) & A3} ¥4
B N+E 33U vlgl PU7 594 glass

bead® AME3Y  poly(VM7A-0OA)-4, poly
(VM7A-0A)-5, poly(VM7A-0A)-6, poly
(VM7A-0A)-7, poly(VM7A-APPG)-2, poly

(VM7A-APPG)-3, poly(VM7A-APPG)-4 o] &
FHAES PUARY ZHI AFA2zARAYG Ae
9] glass bead& 0.2 g¥ FA/]d] F4# F 7]
PBS €9 2mLE& 27 718t 141215 314
71 tg, FAP)2RE PBS (phosphate buffered
solution for saline) & A|A s HIF =z FHH
T BYL-4E 0.5 mLY FH3 FA|e] YL 37 C
Z #A =& shaking incubator (Daeil Engineering
Co., Ltd., Korea)dlq 24z} 0%, 5%, 15%&, 30%,
60+, 1208%< incubationAlz]l ¥, Z" ¥ glass
bead 9} W-g-3la @& PHE #el8le] hemacyto-
meter$} Nikon Inverted Microscope (DIPHOT-
MD, Pola 4.0/0.55, ph3DL, Tokyo, Japan)& A}
3o ALY Fof A B2 FE SN
o}, o} F5 A7t Y glass bead’}t Rle FAL
7] & EAdHs 4] 8 AN 40 S5
()2, 3387t 29< glass beads} HEF ¥
A Fo ol AU P2 g (bR 39, olg
AZgEe] AeolzRE FFWA7E IHE glass
beade] Haa dive] £ (c)7} ABED.
AT Yel A FEA/E 299 BHY F
2 P4ue] Y8 BRIV A8 poly(VMTA-
OA)-4, poly(VM7A-0A)-5, poly(VM7A-OA)-6,
poly(VM7A-0A)-7, poly(VM7A-APPG)-2, poly
(VM7A-APPG)-3, poly(VM7A-APPG)-49] &
%A & DMSO9 %A PU ¥g (1x1lcm?) ¢
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d 2=} FAPlA Y31, HFY =2 sNE ¥
§& 7}z} 0.5 mL& 718l 37 C2 RAHE shak-
ing incubatorollA 12087} incubationA]7l the,

€ FAPIA AW PBSEZ FAIRY £ 2%
glutaraldehyde 8949 24A121%5-<t AXA|A NZE
AN o, 50%, 60%, 70%, 80%, 90%,
100% EtOH 8oz 43] viE 3l A7
JAAH A=v) (Hitachi HCP-2, Tokyo, Japan)&
AZAH SEM (Hitachi $-2200, Tokyo, Japan)&
o] g-8le] FZ2EA ZHE WEE] ¥4 ¥4
o] Y& A

#xt 3 D@

/2 SSUA S B,

FT-IRoj| 23t ZFeH |2l Fx&4: & dPdAEe
ANE HpA DA VMT7AS 244 a3l
OAs}t APPG9} FT-IR spectrag &A4311, 23]
Bu|2 F3%s] A& poly(VM7A-OA)-4, poly
(VM7A-0A)-5, poly(VM7A-0A)-6, poly
(VM7A-0A)-7, poly(VM7A-APPG)-2, poly
(VM7A-APPG)-3, poly(VM7A-APPG)-4 ¢j
FT-IR spectra& ZA3l A54/254 FF8A
9] F2E #AA .

ZEUAES FT-IR datasS A8l olefio}
21, o] Yasg2 e Zzte] FF NS YA
RS ¢ F ANt

1110 em™ ; C-O stretching for OA, APPG

1700 em™ ; C=0 stretching for OA

Left side of 3000 cm™ ; aliphatic C~H of copoly-
mers

3500 cm™ ; -OH streching and aromatic ring
for APPG and VM7A respectively

'H-NMRoi| 2i#t ZZghH|e} 7EEM: A5 ©
FA o} 244 @R ET 49 BuE FEFHRNA
4 poly(VM7A-0A) 2} poly(VM7A-APPG) F
ZFUAE 'H-NMR& 243l 23S 12
£ 391, FEEA SAss QAL A4
FEI 254 Fid 7148 g8 HEA 1)
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Oligosaccharide& &l ¥K3dte FFUM T4 olo AHFYA FHE

Table 1. Experimentally Determined Monomeric
Compositions in Various Synthesized Copolymers
in relation to Monomer Feeding Ratios

molar monomer
copolymers monomer  compositions in
. compositions in  gynthesized
series sample No. feed copolymer
poly(VM7A-0A) 7 4:6(1:15) 1:32
6 3:7(1:2.3) 1:355
5 2:8(1:4) 1:51
4 1:9 1:5.8
poly(VM7A-APPG) 4 1:9 1:3
3 1:10 1:4
2 1:15 1:9

Table 2. Solubilities of Various Oligosaccharide
Containing Copolymers in Water

copolymers
monomer

feeding mole ratio poly(VM7A-OA) poly(VM7A-APPG)

& At A Fo EAE 2547
A REe) ZAu|E Table 19) Yehigld.

St 2| g4 83,

20| gt B4 : 4 E poly(VMT7A-OA), poly
(VM7A-APPG)2] A54/254 3ZEAEL =
T 47t 10mL FF571 E0Ue viald] 0.1g4
Q3 37 CollA 24A17 mutsle Eo i@ L=
& A Y. 1 A poly(VM7A-0A)-1, poly

(VM7A-0A)-2, poly(VM7A-0A)-3, poly
(VM7A-0A)-4, poly(VM7A-0A)-5, poly
(VM7A-0A)-6, poly(VM7A-0A)-7, poly

(VM7A-APPG)-1, poly(VM7A-APPG)-2, poly
(VM7A-APPG)-3, poly(VM7A-APPG)-42] *#
ZRA o] Bo Egoz veh} By o A
o] A& & & UNH(Table 2).

DSC: I44 TEl2 VMTA, 454 w3z
OAE AH83lq FFHAND 4o FHPNE9
DSC diagram&g Fig. 3¢ et 4%
poly(VM7A-0A)¢e] €7 54 Z#=1E, poly
(VM7A-0A)-4, 5, 6782 7S 0A2 moie
tyell 7118k T, #l=7t 30 €T F290A dehda,
50 CH-ZollA = e T, Havt Jehe Ao
2 Hol o] FFAE d¥siA ddFEIA=
PSR ¥ASS ¢ U ¥ FEEA F
9] = A¥o] 2Au|7} 1:39 poly(VM7A-0A)-7
Alge] 7Ll 50 CHIAA e T, =g
e )it} o] OAet VMTAZL F33A S
AT E¥IAL U AEGFFEA7 B4 HASE

#2lo| A2234 A53 1998d 94

(VM7A:0A or APPG)
sample 8, 5:5 soluble soluble
sample 7, 4:6 nsoluble soluble
sample 6, 3:7 insoluble soluble
sample 5, 2: 8 insoluble soluble
sample 4, 1:9 insoluble insoluble
sample 3, 1:10 insoluble insoluble
sample 2, 1:15 insoluble insoluble
sample 1, 1:20 insoluble insoluble
» 1:9 poly(VM7A-0A)-4
S
I ,
] 2:8 poly(VM7A-0A)-5
CJ 3:7 poly(VM7A-0A)-6
g
z
pat g\/ﬂoly(vmm-om-'l
3
||
k:
a 1 1 1 1

0 50 100 150 200

Temperature (T)

Figure 3. DSC diagrams of synthesized copoly-
mers ; poly(VM7A-0OA). The numbers in sample name
are related to the monomer composition ratios(VM7A :
OA) in synthesized copolymers as follows. Poly
(VM7A-0A)-4;1:5.8, poly(VM7A-0A)-5;1:5.1, poly
(VM7A-0A)-6; 1:3.55, poly(VM7A-0A)-7;1:32.

XAV 1tk Poly(VM7A:APPG) 22§
A$= APPGS} VM7A9 2384 oM =
ARZ7E 31191 AEAAN ALFF A JA=HE
FARE e Ve & & S Ao

SEAH2 VN Boe By,

&z {3 8 AYdA 9% ZFEA, poly
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v F -

(VM7A-0A)$} poly(VM7A-APPG)e] A543 /4
T4 FFUAEE slide glasse] ZHT oL o] &
£E5¢ DCA (dynamic contact angle) 2 &% 3}
3 AFRE Table 39 vehigich. A2%E poly
(VM7A-0A)St poly(VM7A-APPG)E =H¥3lo
DE ME ¥5 monomer feeding ratio ¢ X4
A F8e vlgo] F7184FE receding angleo] ¥
olx FHe] Ao} FrMEE & 4 YAt ¥4W,
poly(VM7A-APPG) Alg9] 7%, poly(VMT7A- '
0A) Algd Hl&| O I FHE 7o ¥
FAed oli= APPGER] Zile Udde] OHrZ
Hol g7l oz Algdrt. 0|9} T HTFZA
ExQozRE, poly(VM7A-APPG) AlBE &4
& wE long alkyl chainel 23} APz &
T35 B i@ 8814 0] poly(VM7A-OA) A&
o Hls] 43 # Z (Table 2)& Heli= AA=
Aol ULE & & Utk

DCAZ &3 Zzte] FFAAEC] 2HE &
g 33 2R 24AFS AFAT F AxA
#H ©A] DCA 3% dil, poly(VM7A-OA)}
poly(VM7A-APPG)e] AFA/254 FFRAE
£ I PE 2R 4NN FIAN F FF
¥ receding angleo] 24217t 43} A} FALR gho
2 3R ole 2HEY e FEEANEY A
4 BB AlgEo| Fe AT Yok 383 43}
o], 25N Fo AL B TEA Aol
FYFANA AuiFE ¥ ol 2 =Y 4HA
o2 FXEE AARRIL stk

Table 3. DCA Data for Surface Characteristics of
Various Oligosaccharide Containing Copolymers

monomer

samples composition advancing  receding
in feed angle angle

PU control - 99.98+ 2.69 57.30+0.60
slide glass - 68.59+14.17 46.441543
poly(VM7A-0A)-7 4:6 74.61+10.95 39.07+5.69
-6 3:7 71.41+12.67 33431217

-5 2:8 92.43+ 3.35 44421297

-4 1:9 10007+ 7.76 45.78+4.61
poly(VM7A-APPG)-4 1:9 5877+ 3.43 54.76+2.37
-3 1:10 6390+ 699 53.33+1.63

-2 1:15 6l14% 148 56.64+1.80
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35FE

In vitro =gty B},

AT HA AY:DCA 24 AAE EUz 3o,
Z} A /27 FFRAE A B A &
el sdn Aol WA & poly(VMTA-
OA)-4, poly(VM7A-0A)-5, poly(VM7A-0OA)-
6, poly(VM7A-OA)-7, poly(VM7A-APPG)-2,
poly(VM7A-APPG)-3, poly(VM7A-APPG)-4&
vlg] PU7} 389 glass beadd] TEE 3o Y
AP F7He A s

o Aze nEHEw H}URE FREA 39
VM7A9] ¥o| F7H84E Eawe] Hito] #agt
& ¢ 4 UMY = poly(VM7A-OA)9t poly
(VM7A-APPG) & Y28 Rd, U8 358A 5
o] zAHIE ZE ABY UM, O0A ARERY
APPG Al&e] A& F5HA 29 B3 ¥4
ol i AA Faslo] AHPAe] o F/HRE &
4 itk (Figs. 4, 5). ol= OA9] A%, setp=x
2RE FA5E 2ARY ZHolzt VMTAS fAlst
oz OAd vi& A= o 3 FHE e APPG
o ua) FE3A viA BB A /4A50A4 BY

80

1 -w—Gasben
70 —@&— poly(VMTA-OA)4
—A— poly(VMTA-OAYS
—¥— poly(VMTA-OA)6
&0 —&— poly(VM7A-OA)7
50 4 T
| = -
40 ~

- —

Plate adhesion(%)

1 1
30

20
T

10 }/
—r——— —————
20 4 6 8 100 120

Incubation time(min)

Figure 4. Platelet adhesion behaviors on PU films
coated with Poly(VM7A-APPG). The numbers in
sample name are related to the monomer composition
ratios(VM7A : APPG) in synthesized copolymers as
follows. Poly(VM7A-APPG)-2;1:9, poly(VM7A-
APPg)-3; 1:4, poly(VM7A-APPG)-4;1:3.
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Figure 5. Platelet adhesion behaviors on PU films
coated with poly(VM7A-0OA). The numbers in sample
name are related to the monomer composition ratios
(VM7A:0A) in synthesized copolymers as follows.
Poly(VM7A-0A)-4; 1:5.8, poly(VM7A-0A)-5; 1:51,
poly(VM7A-0A)-6; 1:3.55, poly(VM7A-OA)-7;1:32.
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Figure 6. SEM photographs of platelet adhesion on
(A) PU control film, (B) and (C) PU surface coated
with poly(VM7A-APPG)-2 and poly(VM7A-APPG)-4
copolymers respectively.

AEE &+ A
4 &

olde] AIAERRH, PPV FFWNES B,

729



w4 F - AFTE

=19 o2 ¥e7lEe] FA4d sl e /2T
4 EAE0] FFRNES) ¥AFPEE NS
g 4 A1, olg ABe 018 Y (2 F)2
2 A3 ATrIE 7IxA B8R FHE et

Al B: 8 ATE 1996WE RIEAR BA
A g7|&MEA] A7A YY) (A ME . HMP-96-
E-4-0009)2 Fd=oH, old Al & BY
vt}

i 1

8

Ao

1. K. D. Park, and S. W. Kim, “Biomedical Application of

Polyethylene Glycol Chemistry”, Ed. by M. Harris, p.
283, Plenum Publ, N. Y., 1992.

2. ]. H. Lee, J. Kopecek, and ]. D. Andrade, J. Biomed.

Mater. Res., 28, 351 (1989).

3. C. Nojiri, T. Okano, H. Jacobs, K. D. Park, S. F. Feijen,

730

and S. W. Kim, J. Biomat. Sci., Polymer Fd, 1, 299
(1990).

4.

10.

1L

D. K Han, S. Y. Jeong, A. D. Ahn, Y. H. Kim, and B.
G. Min, /. Biomater. Sci., Polymer Ed., 4, 579 (1993).

T Okano, S. Nishiyama, H. Tahara, T. Akaike, Y.

Sakurai, K. Kataoka, and T. Tsurata, J. Biomed. Mater.
Res., 15, 393 (1981).

. M Shimada, M. Kiyahar, H. Tahara, . Shinohara. T.

Okano, K. Kataoka, and Y Sakurai, Polymer J, 15, 649
(1983).

. M. D. Lelah and S. L. Cooper, Eds., “Polyurethane in

Medicine”, CRC Press, Boca Raton, FL, 1986.

K Ishihara, H. Oshida, Y. Endo, T. Ueda, A. Watanabe,

and N. Nakabayashi, /. Biomed. Mater. Res., 26, 203
(1992).

. J. March, “Advanced Organic Chemistry: Reaction,

Mechanisms and Structure”, 4th ed., p. 42, John Willey
and Sons, NY, 1992

K. Ishihara, H Nomura, T. Mihara, K Kurita, Y.
Iwasaki, and N. Nakabayashi, /. Biomed. Mater. Res.,
89, 323 (1998).

H. ]. Lee, K. D. Pagk, D. K. Han, Y. H. Kim, and L. Cho,.
Poilymer(Korea), 21(6), 1045 (1997).

Polymer(Korea) Vol. 22, No. 5, September 1998



