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OB AKT «-HE, 0-(2, -HERE)-RIZEE (D, LKBEIABERC &
(PEG) WA EE-2, 3(11D), AZ@ (1) Ay #mWE TERE®R LER PEC &K
EpEE (H-PEU), LDINEokM 50BN TRE (D) #TEETTRARGFHESEN
BEAY 1.3 PEG BRT 8 (IV), AUAKRTERER L#H PEC B R B &
E§(S-PEU), ESCA RipismkwisissREMA, ARMBEKN PEU, HEEHHEHDHR
BESEBYEE. S-PEU Higm B (i IR BACE K2y 20%, T H-PEU iy — £,
Ec S-PEU 1% 60%. [ PEG Biffk,HEHHMK.

RWA  RELEEE, K T Bk, FFIRRE, BESLRY, fil

KBEL B (PEU) BRAG—EiEMmMERNFERE, SRR #—SREHND
BHEEENEESNE, ALREEHRT ARBBER « FERBREEY PEU B
W R EER, AR5 IR TS, Kk EE#EAE PEU R L, i AdEL
MEMEFZBEEERE LY, BEREERNEER ERUERE—, HLESSRERR,
FREARER, FOHEEARMBES, BERARTRIBA—RTBLRER PEU iR
&9, fE—-SMAMHOREOEOERERSNHERERE, ARS FHREAGR
HER PEU MAHWER, BH8—, ABEITRREEGRTRRERZ - (PEG)
KRR PEG K&y PEU (£3(H S-PEU & H-PEU £/R), HHART H K & M
.

H-PEU &BR4:
CH,ONa

CH,—CH, (EO) CH,0(CH,CH,0),H (I w
N/
o)
ECH
I —> CH,0(CH,CH,0),CH,CH—CH, (II) @
N/ ,
o)
H,0
II ——> HOCH,CHOH (11D ©))

|
CH,(OCH,CH,),0CH;

MDI + PTMG + Ill—>H-PEU, i. e.f-OCNHC,H,CH,C,H,NHCOOCHCH,0}

|
CH,(OCH,CH,),0CH;;

Hard segment
-+0CNHC,H,CH,C;H,NHCOO(CH,CH,CH,CH,0),} )

Soft segment
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S-PEU SkB&%:

BF,-PO(or EO)
Il + THF

HO(CH,CH,CH,CH,0),—(CHCH,0),H (IV) G
|
CH,(OCH,CH,),0CH,

BG
MDI + IV ——— S-PEU, 1. e.
-+OCNHCH,CH,C,H,NHCOOCH ,CH,CH,CH,03-;
Hard segment
—[—OCNHC‘H,CH,C‘H,NHCOO(CH,CH,CH,CH,O),,—((?HCH,0),—}— 6>

CH,(OCH,CH,),0CH,

Soft segment

1 sceEsr

ROZEHATR (D, o-FE, o-Q, 3-HEARE)-RC_EEE (0D R 7 3-
[o- FEE-(RELEF) IR Z8-1,2(0I1) BERRLSX. '

MM ERE (D SHEmkm (THF) KB (V) &K: T 50 ml R Hh
MASMER THF30 ml, 3 RIBRREE (1), # THF &3 mol% W= {t W-C
BE &K 3 mol% MR ARE(RIAETLE). BR, T 0°C YK/KBH KA 20 h, i 1ml
K, &% 3min, BN Sml K& ILRE., RERRKRH THF, R0 IR, Kk
ErhtE, RE®D, HORERIERE, REMEO I ABETCRP, BHRKE2TRER
HEMRREAm V).

RBEE (PEU) WAR: THREBRIH, BERIRESON 100 ml =03d
BATRES 10min 5, MA 4,4 - XRE"FERE (MDD) RER, REARLS%
20 ml, F 60°C i3k 2h. WMy #H, FHMRR, BEREBHBBEN. KERNE
EYRIGZE B ., MATLK DMF &, K80, RARMEHR—-FMK, %ER
Bi3—5h, ERBORBBBAK P, BB AFREEY. £KDBE—K, BHEYE,
T, BOGRKROHEMEK, THER10% DMF BH, S8, TRUSIHER LK
B, RELIMTTET, BT 60°C KET 1§ 24h,8:EW PEU #K,E4 0.1—0.2mm,

PERESRAE: ¥R (0] B% DMF thT 30°C TalERy. BAKEER PEU #IX,
BBU/NET K ZEREN 48h FRERN, HENENEILIE (3], NMR B7E Varian
FT-80A BRZ# LRI _ERER, 2L CDCL 93 #l, 4 5MEER F 3% DMF #ik , 4 KBr
S hH _ERREE, B Nicolet 7199B FT-IR {{ F#EH. GPC £7 Waters 208  LC/GPC
L EMERT, p-Styragel 50nm gEREEE, THF 2995, L0488 T6E % (ESCA)
/e LAB-5 ZIhfg TR = (3¢ V. G. 2AF) WEw. HXERE IV 2 FE Mou
FOME WICER (2],

2 SRS
21 H-PEU 5 S-PEU p& s

—EWMEBIHASE PEG BHMT M, ¥ PEG K5IA PEU # LM, #£5
g IV HERPEEAASER-ERE AR REARSIRAS FHRE (D 5
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THF 3R &R N, {HRTE SR B, RE—RBRDBET 20%, WA HE, #IE
EEfRNBEAERAER. AREBKRSIR, hHE RPHRE, BKRL% 20-25%, ™
MEBLIAR, HEE, EIRT EBHEE PEG BB, 425015049, HH
PEG #WZ{AR, FH AKX PEU KHYZKEK.

% F BF-PO (8 EO) SIR&KRY, KRR ELEE R, REBN, #WEH. &R 1H
FrFldEREE IV 285 TREPHERBESH 'H-NMR #ERE, FALRBEPRT =
[E4:) Sc—cy0 = 3.45, SERC_mEkh Oc—cH,0 = 3.65, —HZEmRLEZILEE IV Y
ST’ Mow IHEMA.

Tab. 1 Preparation and characterization of copolyether

11/THF Yield Integrated area M of PTMG NO of branches

Initiator Moy of 1I (mol%) (%) ratio* Moy of IV backbone perbackbone
BF,-PO 867 3.2 ~36 26:36 1950 1353 0.69’
BF,-PO 867 5.0 ~40.2 66:26 1890 742 1.32
BF,-PO 867 5.2 ~35 65:31 1937 850 1.25

* At & = 3.45:3.65

BRN 4% 6 AR TERER L# PEG Ky H-PEU RARE LERK K S-
PEU, '
22 #4@ PEU pRESHSmsE

% 2 FrSIgdE R PEU B PEG & &7 'H-NMR EFHEIR EHEG = 7.00—
7.49) 5RT ZBBEBITHY Sccu,—c = 1.49 WIEERILRE. SHRSdBMLITEN
PEG B, HAKRKAL 4 X 6 B3 T W™ 9.

Tab. 2 Preparation and characterization of grafted PEU

H-1 H-2 H-3 H-4 H-5 S-1 S$-2

Exi:MDI:PE* 2:3:1 1:2:1 1:3:2 1:4:3 1:5:4 1:3:2 1:2:1
PE | PTMG (M = 1000) —>| 1V,M=1890 1V, M = 1937
Ext | e—— o 11I(M = 1129) E— BG BG
[7n] 0.45 0.45 0.45 0.66 0.32
Mape X 1073 9.6 7.9 7.0
PEG(wt%):

by feed 56.3 42.9 29.1 22.0 17.7 39.6

by NMR 57.7 28.2 38.4 31.9
NO of branches 1.0 per hard segment unit (hard s. u.) 1.32per 1.25per

soft s. u.  soft s. u.

Watervabsorption(%) 252.7 165.8 134.9 120.3 74.3 44.4 28.0
Recalcification time (s)® 472.8 676.5 591.8 428.9 398.1 406.8 380.1
Antithrombogenic index® 1.46 2.08 1.82 1.32 1.23 1.25 1.17

The grafted PEUs were yellowish and transparent .
a: EXT-chain extender; PE-polyether; b: 333.8s and 324.6s for PEU and glass, resp.; c: 1.00 for
glass

#KE PEU BRAH—EHBKE. PEG SEMA, BKRMA, BEEKEN
SETRBERE, KRETEER LR T BB SRR 8, (B R A BATEL
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- RATHAIMEE LERBEE]. RERH PEU 7 1700 cm™ MBI R M UG
1728 con™ B FR IR R 1706 cm™ JREBIOBEME, 76 H-PEU RIIBEZOLINER
HRA 1728 com™ Bk, GIBASRM K. £ S-PEU RFIBST, B PEG% HKk, 1706
cm™ BE(DL 1728 cm™ ESGSEL) WE. ERBBEMTHRF: REHK PEU>S-
1>8-2, k5h H-PEU W3 T THF th, fi S-PEU Rk # 4 PEU MK, w2
HPEU & RZ BB —1FiL.

Mot E SRR E S-PEU AMKRTR # 4 F, #KLH20% (L S-1), B
PEG% A, BEMAIMA MK, H-PEU Hobigk ik NI BT B B0 S-PEU,
HEMHITH PEG% 1BULT, AIEE GRS & #60% (tb &% H-2 X S-1; H-3 5
$-2). 5R#EK PEU Mth, EENEERLY 145, X%% PEG £RE LS HSH
BIMXAR,RIUET ESCA MECK 3), #k bxt PEU # ESCA BIREAARDR ¥,
IWAHBEONESEREER, BEEINE, BREEMEY.

Tab. 3 Composition of film determined by elemental analysis and ESCA

H-1 H-3 H-5 S-lypp* S-110u-
(O/N), 11.50 9:75 10.16 6.13 6.13
(O/N), 21.79 20.38 16.53 17.16 15.29
(O/N),/(O/N), 1.89 2.09 1.63 2.80 2.49

(O/N), and (O/N), were determined by elemental analysis and ESCA, resp.
* upp. and low. represent the upper and the lower surfaces of the film from die plate, resp.

(O/N), BRETLEDFIE, REBEM A k& REFHKI; T (O/N), Y% ESCA
WE, RBRREREFHE. AE&W&kRE, H-PEU & S-PEU ATIBZPEKRE &
HEE. S-PEU HRERENFESH—E (1% 3 B “wp”"RR)SEERN—E
(Bl “low” %K) REEKEEERRE K. S-PEU i (O/N),/(O/N), wEi&ET
H-PEU #,7[82HT S-PEU WHRERT M L#H PEG K, EERBEREES
WEELE M E, EMFBNESRERE, H-PEU RFIESHERT S-PEU £7.X
—RRHKREN PEG REERBREEUREYN, TRIEEEN SR ETFREIE
HEXR, M B A X 535Kt A TR B AS0U =T BA B e 3 b gk i

B SAERSHR.ZNEREZEMFE NMR, IR, ESCA F GPC filsgdis F#E,i4
Histt.
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SYNTHESIS OF POLY (ETHER-URETHANE) SELECTIVELY
GRAFTED ONTO DIFFERENT SEGMENTS WITH PEG
HYDROGEL AND ITS ANTITHROMBOGENICITY

ZHANG Hongzhi, RUAN Jihong, FENG Xinde
(Deparimens of Chemisiry, Peking University, Beijing 100871)

Abstract a-methyl, w-(1,2-epoxy) propyl poly (ethylene glycol) (II) was pre-
pared and hydrolyzed to a glycol (III) with a pendent poly (ethylene glycol) (PEG)
chain. The glycol (III) was used as the chain extender in preparing poly (ether-
urethane) with PEG grafted onto the hard segments (H-PEU).

The macromer (II) cationically copolymerized with tetrahydrofuran to give a
copolyether (IV) grafted with PEG chain. Using copolyether (IV) with about 1.3
grafts per molecule, the S-PEU with PEG grafted onto soft segments was synthesized.

The S-PEU as well as H-PEU had a soft segment-rich surface as shown by
ESCA study. The recalcification times for S-PEU and H-PEU increased 20% and
100%, respectively, as compared with that of ungrafted PEU. With increasing the
PEG content the antithrombogenicity increased.

Key words Poly (ether urethane), Ring-opening copolymerization, Macromer,
Graft copolymer, Antithrombogenicity





