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Qo Ry FNAPY nEAYBZ A&7 A Aed/ 254 AB comb¥E|e] 3FH
A =S FA319 ). Poly(ethylene glycol) allylate (APEG) ¢} sulfonated poly(ethylene glycol)
allylate (APEG-S0;3) 7} o] #ZgHiel 244 BEoz ALREIT octadecyl acrylate (OA)7}
A REoz AgHdT. FAHT FEFA S T2E FTIR, NMR % diadMo2 #st
dow 223 4FL ATR-FTIR, 984, ¥% € GPCx 43t 358N & aygd &4
et JRHE g BN dAHFH e Pl PEG ¥ PEG-S0:& #48 2%
ek T ulxa Zels ek vsiA A5A AL yeRiSlTh E3 i vitro E4W HEA
¥ 2dn, 2= N gHe| vl vsiA Bave] Faske] 24 on 53 PEG
2 343 gHEc) goleel PEG-SO,8 &8-% HWol ¢ AA ¥awo| HAitwlo] FAAFAY
o] ol &A=t watd 2 Ao 43 2EEME A FEae uRAN R Y5k
AHEsH A H o] s Aoz yiEh

ABSTRACT: The amphiphilic random copolymers containing poly(ethylene glycol)(PEG)/sul-
fonated poly(ethylene glycol)(PEG-SO3) have been developed : hydrophilic component of
PEG/PEG-SO; and hydrophobic component of octadecyl acrylate (OA). These copolymers
can be applied as coatings or processing additives for medical devices and implants. The struc-
tures of synthesized copolymers were confirmed by FTIR, NMR, and elemental analysis.
Physical results obtained from ATR-FTIR, thermal analysis, viscosity and GPC measurement
demonstrated the characteristics of new copolymers. It was revealed from dynamic contact
angle measurements that the surface of polyurethane (PU) was more hydrophilic by coating
with copolymers. From # vitro platelet adhesion studies, copolymers-coated PUs showed
lower platelet adhesion than did untreated PU. In addition, lower platelets adhered on PEG-
SO, surfaces as compared to PEG surfaces. Obtained results suggest the usefulness of copoly-
mers as coating materials or surface modifying additives to improve the blood compatibility of
medical devices.

Keywords: biomaterials, coating, blood compatibility, poly(ethylene glycol), suifonated poly(ethyl-
ene glycol).
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Figure 1. Possible surface reorientation of materials
coated with PEG/PEG-S0; in contact with blood.
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Figure 2, Synthetic scheme for poly(APEG-0OA) and
poly(APEG-S0;-0A).
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1048

L

8 7 6 5 4 3 2 1 Oppm

Figure 3. 'H-NMR spectra of poly(APEG-OA)-5:5
and poly(APEG-SO4-0A)-5:5.

o} M= A17! £ 50, 60, 70, 80, 90 % 100%<| 4
de] EOH/ZH4z2 %, AxA F SEM
(HITACHI S-510)& ol&3te] dgd Hae 4
we] e & BRI

dot o

ESM-ASN By ZEEA S FE. 2 Al
238 APH-AFY 9E FFFAY poly
(APEG-0OA) ¥ poly(APEG-SO;-0A)9 Fx&
FT-IR, NMR 2 9afrdoz gelsigct. 4z
FT-IR spectra2%2€ 1110 cm™ oAl APEGS] C-O
EAz, 1700cm'elA] OAgl C=0 E49=2 2
1030 cm'ol A APEG-S0,9] -S0O, S49azt &
A st

Fig. 3¢ @Y 23¥H FolM dEAH 22 poly
(APEG-0A)-3:7 2 poly(APEG-505;-0A)-317
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Table 1. Mole Ratio of Monomers in Random Co-
polymers

mole ratio of monomers
by 'H-NMR by elemental analysis

copolymer

poly(APEG-0A)-1:9° 42:58 40:60
poly(APEG-0A)-3: 7 66:34 85:15
poly(APEG-0A)-5: 5 71:29 94:06
poly(APEG-S05-0A)-1: 9 58:42 6.7:33
poly(APEG-S04-0A)-3: 7 6.1:39 78:22
poly(APEG-S05-0A)-5: 5 78:22 86:14
¢ Numbers indicate feed ratio of monomers.
1.
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Figure 4. '3C-NMR spectra of poly{APEG-0A)-5:5
and poly(APEG-S05-0A)-5:5.
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a4 9] OA9 §3& DSCE2YH &34
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Figure 5. DSC thermograms of some random copoly-
mers.
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1050

Table 2. DCA Data® for Copolymers-Coated PUs

surface 6, 6, 6,
PU control 862 60t1 53+4
poly(APEG-0A)-1:9 1201 72+3 522
poly(APEG—OA)-3:7 111£1 58+2 47+3
poly(APEG-0A)-5:5 91+3  45%2 44+3

poly(APEG-S0;-0A)-1:9 99+1 75+1 57+3
poly(APEG-S0,-0A)-3.7 94+1 69+1 502
poly{ APEG-50;-0A)-5:5 91+1 64+3 372
“mean + S.D., n=4.

b 1 day hydration in water.

o2 33 wE 2ET F FAEA Fe RS HF
109 o 4% A|&82 ATR-FTIRZ #4343
t}. 2 25} poly(APEG-OA)-1:94 poly(APEG-
0A)-3:79] AFA-254 49 FFHA 293
109 =9 #4)3ldc ATR-FTIRAA §4 =7}
gz EAEE Aoz ol By FHFAE W

Zo] A FASHL A&E & F AU
JHEIE FHe MEZL Table 28 #AET poly
(APEG-OA) ¥ poly(APEG-S0;-0A)¢] 3%
A& PU g T o Bol AT d&F4L 5
Q& Aot} Poly(APEG-OA)4Y poly(APEG-
SO,-0A)E ZHE AL W54 A vlgol
J84E FE o] ol HAFAol FrtEh EF
W5y G2 APEGE AMstd #4% poly
(APEG-OA)d) H|&|A] APEG-SO;& AH8% poly
(APEG-S0;-0A)¢] 7% 354 Ao F7HEs
2 Axzte A3 FaA N FEHALS o8l of
7 g 2 e JERIdTh gutdoz PEGAER
t} PEG-SO rbo0] o] 24 «EAe] gz s
Ko} Z7}alx|nk o) A$-E poly(APEG-505-0A)
o) a4 BEo] Aoz HHd Fo] TASHE
Aoz ARG, o} #Asd ATR-FTIR R
259 299 TEHAA A

o
w
ojN
du

).

o) 2447 Bt BH E F oA F
gzte ZR3grt. Table 2914 R wieh 2o
poly(APEG-OA) 1} poly(APEG-S03-0A) & 2%
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Figure 6. Platelet adhesion on PU films coated with
poly(APEG-0OA) copolymers.
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Figure 7. Platelet adhesion on PU films coated with
poly(APEG-S0;-0OA) copolymers.
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(APEG-0A)-3.7, poly(APEG-0A)-5:52} poly
(APEG-S04-0A)-1:9, poly(APEG-S0,-0A)-3:
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Figure 8. SEM photographs of platelet adhesion on
(a) PU control and (b) PU surface coated with poly
(APEG-S04-0A).
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