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2-WUZER , Fluka P25 HEPIIEIR R W6 (HEMA ) |, KB b2 H B9 B i, (8 FH R 2509
JEZEME, T -20 CAMARLE; WIHNEIRT A (MMA) , Jbntdb T =8, R 2m s %M, T
—20 CHBARAT ; BA SFTHE(AIBN) , dbat b T 728, T H B ELS &, iR (TGA),
bt AL T =8, adral; SALTE(SOCL,) , dbifb T =8 =M (TEA) , b5t 25 FIK: 40
e A BRA R A PUAWKI (THF) , )RSk T Pa B Ae 1) 7= 5, sl i w0 — 2R B Y
AR ERAl; —E B BE(DCM) , LT =, it [T CaH, 28184tk LB,
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At ZWROER . AU R B AL TR, i Al

Shimadzu IR Prestige-21 HIZL /NG ; Varian Mercury-plus 400 B #E PRI, DL CDCL, 1EH I,
DU R L REE N N s Waters 2414 BUSERGBE IS, AR ZIGEAERRFE, THF i shAH, It B
35 °C, JiiE A 1 mL/min; Vario EL M AT 5387 ; Bruker AXS: S4 EXPLORER JCZE M #T{X; Shimadzu
TA-9SX RIEEFH X e AL, BE R 100 V, BUEDHR 300 W, AR E 1 m.
1.2 BEERK

ZSCHR 14 1 A B 2- (27 -HOR R ) - SE NI TR 1R (2-1EMA) ;K 2.5 ¢ 2-BIURH IR T
30 mL JC/K THF | 23 RN 2. 4 mL SOCL,, SR THE PR, 1 h J5EEER, FAI0A 30 mL J6
KA H R, FFRRIEZE 0 CIREEHA 10 mL K —FEH%E, 1.3 ¢ HEMA f14.0 ¢ TEA BTR AR
W, RIGTHRZE S, V1 h FBERRFREZR 0 C, ZEMALETFK, 2%, HHAMEA NaHCO,
VSRR A NH, CLE A VRS 1 IR, JoK MgSO, T8, i uBBR 5], SR AATMEE R TR (IRFR L
9: 1) FEATHEN S, 7% K 75% . 'H NMR(CDCL,), 8: 1.94(—COOCCH, = CH,, 3H, s), 4.48 ~
4.59(—COOCH,CH,C00—,4H,1), 5.58 (—COOCCH, =— CHH,1H,s), 6.15(—COOCCH, = CHH,
1H, s), 7.12 ~7.98 (—COOPhI, 4H, t). JCHR 3 Hr 9 M{E (%, T3 MH): C 43.47 (43.36),
H3.71(3.64), 137.89(35.24).

H LI IR 2-(2,3,4,6-PU-0- 2 Ik J-B-D-NE g i 2 5 450 ) 1 (AcGEMA) f & 1. Sel iR &35
1 60 g BAER 48 ¢ ZFREANIMAR] 300 mL LA, FHEZ 95 °C, i h, BIAWCKIREYH, 5=
AEEDITE, D08, FKPES 3 K, CBEESS W4 K, 1153 O E A, m.p. 132 ~ 134 C (#ig
130 ~134 C) , =% 40%. =P IA 10 ¢ 7L 2 B4 #8560 mL DCM F14 mL HEMA , 7E7K
KGN, K, FHEREIHERE. BUHTZELFI) 16 ¢ —FALMCEE, FHa iR =l T =i, % 2 h
Ja THE 2 FERAREE RN 16 h, F 100 mL DCM # 85, FH A Rk i S ANV e ik 4 Ik, H LB 1Kk
& FEKMA Y, INATOKBIRRMN T, 12uE, BrREAE B T, MRy E™ . Ha
Ml QIR CFR (AR 7:3) #EATHEE T 70 B, 72 %28 80%. 'H NMR (CDCLy), 8: 1.94 ~2.19
[CH,CO0—, CH, = C(CH,) CO, 15H, m], 4.11 ~4.58 (—O0—CH,—CH,—0—, C5—H, C6—H,
7H, m), 4.56 (—C1—H, 1H, d), 5.01 ~5.20(C2—H, C3—H, C4—H, 3H, m), 5.60 ~ 6.33
[CH, = C(CH,)CO—, 2H, s]. JERIMEME(% , TE) : €C51.48(52.17), H6.43(6.13).
1.3 HEBYKHNEK

1625 mL BA TR N A — E 5 B9 2-IEMA, AcGEMA, MMA, AIBN Fl TGA, IR&H 4G, T
70 C W 20 h, B ERRGY). RI5 AR, PEDE, 23 WEHRAWRARS T
B TR

2 HR5HE

2.1 BESHBEYNEH
HUR2-TEMA, AcGEMA FIHLR PG pi 2L 3R W, Scheme 1.
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Scheme 1 Synthetic strategy for 2-IEMA , AcGEMA and their terpolymers
T 2B HT S TP YA R % S R B TR AL S N5 i 2-TEMA. SR ATRUH 251K %5 5 i AcGEMA,,
= RACHN CEEVE AL BRI 1 A7 SR O A R BE G PP 15 HEMA JE UBESE. T 70 °C Hi AIBN
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IR H AR S, N 7B IR REYR T i O, Il 5 A Az R 73— =2 18] A I S oz T 7 A
ISEHR, TEROVARZR P AN TCA AE W EER AL ). RGN AR AR BORIEE IR L Y8 A = B4
ENueS JFAMii A UE SR
Table 1 Effects of reaction conditions and varying feed ratios on the bulk terpolymerization of
2-IEMA, AcGEMA and MMA ~

n(2-IEMA): n(2-IEMA): n( AcGEMA):
Sample  x(AIBN) (%) x(TGA) (%) Yield( % )
n( AcGEMA): n( MMA) n(MMA) ('H NMR)
1 1 0.50 20:5:75 26:7:67 80
2 1 0.50 20: 10:70 25:10: 65 85
3 1 0.50 20: 15:65 30: 14:56 88
4 1 0.25 20:15: 65 28:10:62 66
5 1 0.75 20: 15: 65 27:10: 63 70
6 1 1.00 20: 15:65 30:20: 50 85

% Reaction temperature 70 °C ; reaction time 20 h.
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Fig.2 '"H NMR spectra of 2-IEMA(A), AcGEMA (B) and terpolymer 6(C)
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e 8 7. 20 4b 2-IEMA Z536 1 H (IR HIFR (A, 50) . 8 5.00 &b AcGEMA ¥EEF A H B3 iR
(As ) F183.58 4k MMA |5 O Mi#AY CH, BRI RL(A, &), HRIE n(2-IEMA): n( AcGEMA ):
n(MMA) =A, 5t Ag oot Ay /3 FTUTTFE A R SCPR EIEELL, 2588 FR 1. RS, IR Yh
MMA S5 A0 4% H i I OB, T 2-TEMA 9 168 Fb 3 5m T RO . XA e & i T 2-1E-
MA, AcGEMA Hl MMA =& 358K (r) AN TR Kraft Z50° %1, 24 2-IEMA 5 MMA &4 LB
Foyoyn =0.54 20,12, 1,y =0. 67 £0. 06.

GPC WS R L% 2. AR I — B IS DL T, SO SRR U IO X e R A W0 o F it I
Oy T A3 FEA A R

HI 2 AT 0L, WD EE R RS RIS EE IR & i, REWMESY /- F =V IR, RIS &
PR ] IR R R AW TR PER. 5340, B2l =0 e R Y 0 5 T JLT- 30 R 6 FR B B0
G347, BB 2-IEMA, AcGEMA Fll MMA = #2475 3L BLUR7E AIBN (5] & F R AMHB 2 = ot Ry,
AR =R RYIREY). hFEA M —BAE2 ~3 ZIH, f74 A HERA =T 500 1 — B
2.

Table 2 GPC results of terpolymer

Sample n(2-IEMA): n( AcGEMA): n( MMA) M, M, M. /M,
20:5:75 23800 50600 2.13
2 20:10:70 28400 71900 2.53
3 20:15: 65 24500 70400 2.88
4 20:15: 65 47500 108200 2.27
5 20:15: 65 23500 53000 2.29
6 20:15: 65 20300 47500 2.34

2.3 BN
FEAE N — o JEEEE S AT I, 25 SR 3 B, B3 (A) H a A1 b SRS 3 BYSEER
Yy, FESVEEE M 2,75 mm A1 1.49 mm, ¢ iy PMMA ¥3RY), HE5EE N 1. 46 mm.

Fig.3 Optical images(A) of terpolymer(a, b) and PMMA (c) and their X-ray photographs(B)
Sample thickness: 2.75 mm(a); 1.49 mm(b); 1.46 mm(c).

HE 3 (B) Al A, —=JeIER Y b Al PMMA FE 8788 AL A0S L T, JLF-FH A2 PMMA
AOFEAE, TSP AIE R T UL, X T SR = e SR RE i a, HLSUACR RS b 3%, ULRIRRE
JEEERIIEIN, BARSCR B 5.

AT 2-IEMA BIEIEGI AR A 20% , Fra iR G X6 BA RIFR gt Wik, it
—BHEINE S, AT BT AR T BRSO R A Y, I TAEIEEBE T .

3 F

R H B EEARRE I EG T — M X OGRS =t Ry 2R B o
— R T 20000, 7 FEEIMETE 2 ~3 Z[A]. TEEEREAS I AT — 2 iDL, O R LE 0 R A MR
S FRL L TR A ERAR. FHE ORI SR, BRI TR B %
REWAA RGFH L, WO B G 5 1S Ty 5.



No. 2 I R HRXARHEBRASDOESARE AL 429

5 £ X
[ 1] Jayakrishnan A. , Thanoo B. C.. Biomaterials[J], 1990, 11. 477—481
[2] Thanoo B. C., Sunny M. C., Jayakrishnan A.. Biomaterials[J], 1991, 12. 525—528
[ 3] Thanoo B. C., Sunny M. C., Jayakrishnan A.. J. Appl. Biomat. [J], 1991, 2. 67—72
[ 4] Nottelet B.. Biomaterials[ J], 2006, 27 . 4948—4954
[ 5] Catharina S. J.. Biomaterials[ J], 2004, 25. 2657—2667
[ 6] Artola A., Gurruchagaa M. . Biomaterials[ J], 2003, 24 . 4071—4080
[ 7] Boelen E.. Biomaterials[ J], 2005, 26: 6674—6683
[ 8 ] Saralidze K.. Biomacromolecules[ J], 2003, 4. 793—798

[9] Davy K. W. M., Anseau M. R.. Journal of Dentistry[ J], 1997, 25. 499—505

[10] Davy K. W. M., Anseau M. R.. Polymer International[J], 1997, 43 . 143—154

[11] Catharina S. J.. Journal of Biomedical Materials Research[ J], 1994 28. 1259—1266

[12] Benzina A.. Journal of Biomedical Materials Research[ J], 1996, 32(3) : 459—466

[13] Kruft M. A. B., Koole L. H.. Macromolecules[ J], 1996, 29 5513—5519

[14] Kruft M. A. B., Abderazak B. , Ron B.. Biomaterials[ J], 1996, 17; 1803—1812

[15] Aldenhoffa Y. B. J., Kruft M. A. B., Pijpers A. P.. Biomaterials[ J], 2002, 23 881—886

[16] Koole L. H.. Radiopaque Polymers and Methods for Preparation Thereof, US 6040408[ P], 2000

[17] Saralidze K. , Knetsch M. L. W. , Catharina S.. J. Biomacromolecules[ J], 2006, 7 2991—2996

[18] Catharina S. J., Bulstra S. K., Knetsch M. L. W., et al.. Journal of Biomedical Materials Research, Part B: Applied Biomaterials
[J], 2007, 80B; 339—344

[19] Saralidze K. , Catharina S. J. , Koole L. H.. Biomaterials[ J], 2007, 28, 2457—2464

[20] Kohn J. B., Bolikal D. , Pesnell A. D., et al.. Radiopaque Polymeric Stents, US 20060034769A1[ P], 2006

[21] Nirmala R.. J. Biomaterials[ J], 2006, 27: 160—166

[22] Mottu F. , Rufenacht D. A., Laurent A. , et al.. Biomaterials[ J], 2002, 23, 121—131

[23] Ladmiral V., Melia E. , Haddleton D. M. . European Polymer Journal[ J], 2004, 40, 431—449

[24]  You Liang-chen, Lu Feng-zhu, Li Zi-chen, et al.. Macromolecules[ J], 2003, 36(1) . 1—4

Preparation and Characterization of a Kind of New Radiopaque
Sugar-containing Terpolymers

WANG Xiang, GENG Xue, YE Lin, ZHANG Ai-Ying, FENG Zeng-Guo”~
(School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract A kind of new radiopaque sugar-containing terpolymers of poly[ 2-(2-triiodobenzoyl ) oxoethyl me-
thacrylate-co-2-(2",3",4" 6'-tetra-0-acetyl-B-D-glucopyranosyloxy ) ethyl methacrylate-co-methyl methacry-
late ] were synthesized via the radical terpolymerization in bulk. A study was carried out towards the effect of
changing the monomer feed ratio and the content of the chain transfer agent on the molecular weight and mole-
cular weight distribution of the terpolymers. Their detail chemical composition and structure were characterized
via FTIR, "H NMR and GPC analyses. The feed ratio change shows a little effect on the terpolymer molecular
weight, while the decrease of the content of the chain transfer agent obviously increases its molecular weight.
The molecular weight distribution is in a range of 2 to 3, in agreement with the radical polymerization princi-
ple. The resulting terpolymers indeed possessed the radiopacity altered with the sample thickness.

Keywords Radiopaque polymer; Poly( methyl methacrylate) ; Sugar-containing polymer; Terpolymer

(Ed.: W, Z)



