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Figure 1 The structures of the cyclodextrin polymer
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Figure 2 Procedure for the synthesis of the imprinted cyclodextrin polymer

2.3 HEHRARGPHA

REWB A RR(WERALR) (Drug Delivery Systems, DDS ) » ANk ARGk | e 72003 254
WO T PSS U . CD T AR 2 25 B AR S 52 6400 » TR AR 3 J7 T -, A 3]
ZAb, (B2 CD B S AEAEVF 28T IR CD #1777 & Mt oE. ¥ CD IR & S k4 &
SAEAZCIRANTE RN IR GG 2R G Be e 28 25 9L & &R o] DA (& SRS AR R B2
e

2[H Insert Therapeutics 23 5] FIEVE R IR VE N Bk 2 —. & T — RINLIEHIRE R &Y (Al 1
FB), I HE LG L R W TELS ML 25 RS T UG T B R, XEREWRHIE T K,
25 TSR Py B IAAR A R DA Je v AN S b, HLnT DA b s | IE B PR AT T B 2R
EY . ZERIIREVABEFRUNG T E A T BARIR— R0 K3 T2 e R IF Ak 2, 24 /Ny
THYESZEREVE ST TTLSE MR 5 s i e v B IERIE A B A8 %4
15 . S9N 25 AR AT %R &P E LR AR S AR R S, R I, BB TH 2541k
F [ ZYAEE X4 ) B R AALRE A, RS O V2 IR S W O 1 ik 7] 5 1) 240 A 3R T ) 32 R 1 A L
YER » AT A 25490 15 4 1) 40 B (g 2 P ) B ZH ZRRUAC, 35X — o5 B B AE S AR R AR FIIE S
2.4 REHLYRIBRE

CD M AR ST RN R AW S4T30 TR/ KL K 20,000 B, BA & B K PE. IR R
B K XEE P25 R Vs B VA R A R AR A R BRSO T AR SR L CD R BA A
B ST RHIE CDP ASREMAARAT, JLAt, CDP FeBU H R 3R A AR S5 K HERE , Rt R fnis £
YRR SE AN, 75— R L AER NS W R IE IR RE . UAR SRR TR BeD IR R AT R
(PCD-EPS ) B & M RIS ST YERY BCD-PR4E S A 4% ( FCD-EPL) 38 &9 dfk, 49 31 5314 46 24 25 3
(Naproxen NAP ) JLAFFBE . /2 B — 5 ¥ RE KK NAP B PERE . AR AR AT H AT X NAP 5A 2L
(AL B-CD BOVE FIRURARIE . T EL i T T8 K, TEPR AR S, BV KRR, R 2572k
FE, I ATRAM S R A BCD B A1 NAP fysidiip ™,
2.5 HERENEA

Wb rig S50 FiT4 SRR CDP. HEFEN CD 25 /XA S 12438 . CD 3SR BE R 25 L i &2
A4, AT CDP \] LIAVE ek S 25 B i 254K . Chino ZET95 T o CD FIER N K BR R 38 & W) /K BE I AR %
B S-SR MEE , & 1% CDP /KRR 28825 5070 7 75 9 I 1] AU 38 PO BR T /K BB IS IE 4 6020, [
i, LA CD MR N MIR IR R A W R 2516 00 . 2RI S-HUR MEBE-CDP & & W) 7E e v BA AR
P EsuE™




ol
.

55 6 44 [T S R B .

CD 5% I MBI & R R (AN IF) . T AR (R 25 A 1 TR A 250 9 98 k™ bt
I T4k, S Z5 AR T R0 THE L 4 B BOTREIR PRI &9 SR DR E TR 0
MOy T KB L) CD. T RE ST 25 SR AR

FIFRHEE CDP {57k A Bers MV B — 4. 5T 1A% 50 CDP 10 25 F it inl™ . cop &
RIS TR IR 45 T AT A0 B R O PERE A7 A 2RI AR B4 W2 )y T A5 51 B
}iﬁ[ss,sa,] )

3 4iE

TR PRI IR S e A T IR A > T RO R R IR KR DR BRI, T
SRR B MPEPRIE R S Y AR B, HN U IEAE B i ¥ %, BRARXT I SR & W AE 25 iy Y R Y
BFFEA MRS 3 R ) TARZN (BEUA R K BRI, SR R &Y R AR IR e
Gy TR FE R 2 TR Y AT

52 Uk

[1] Bender M L. Komiyama M- Cyclodextrin Chemistry - Berlin: Springer-Verlag, 1978.

[ 2] Seejtli J- Cyclodextrin Technology - Budapest: Akademiai Keidel, 1988.

[3] SolmsJ. Egli R H- Helv Chim Acta, 1965,48,1225~1228.

[4] Harada A, Furue M, Nozakura S- Macromolecules, 1976, 9(5), 701~704.

[5] WMELeC PIPWSR LB RN &R SRAE R MR H 4 KE, BT, 2002-4-1.
[6]1 Davis: Mark E. Gonzalez. et al- USP, 6,509,323, 2003-1-21.

[ 7] Sugiural. Komiyama M. Toshima N, et al- Bull Chem Soc Jpn,1989, 62,1643~1651.
[ 8] Bibby D C, Davies N M Tucker I G- J Microencapsulation, 1998, 15,629~637.

[9] X3t VEEER. Thaem o F4 4, 2001, 14, 279~282.

[10] B, faTbk. B5+3ci 5T, 1994, 4,472~478.

(U] bk, BBgst. Aot s, 1992, 13(11), 172~ 175,

[12] Sreenivasan K- J Appl Polym Sci, 1996, 60, 2245~2249.

[13] Nozaki T, Maceda Y, Ito K, et al- Macromolecules, 1995, 28,522~524.

[14] Fujimura K. Uedo T+ Ando T- Anal Chem, 1983, 55,446~452.

[15] Shiraishi S, Komiyama M, Hirai- Bull Chem Soc Jpn. 1986,59,507~510.

[16] Kawaguchi Y. Tanaka M, Nakae M, et al- Anal Chem. 1983,55 , 1852~1854.

[17] Ammstrong D W. USP, 4,539,399, 1985. 8.

[18] Furusaki E, Ueno Y, Sakairi> N et al- Carbohydr Polym. 1996, 29,29~34.

[19] Tojima T, Katsura H. Han'S M. et al- J Polym Sci, Part A: Polym Chem, 1998, 36, 1965~1968.
[20] &S, #hE, FIRE. BB G- 1999, 15(6),531~537.

[21] Yoshinaga M- USP., 5,276,088, 1984~12~6.

[22] Hirayama C> Hosugi Y- J Macromole Sci Chem. 1984, A21(11-12),1487~1490.

(23] AR, B BG5S R 1992, 13(11) , 1472~ 1475,

[24] ATk, RGO . o S A AL 2 4l - 1992, 13(7) . 1006~1007.

[25] falfibk, BAGER. o E RSB B, 1992, 12, 1240~1247.

[26] Crini G, Torri G, Guerrini M, et al- Eur Polymer J, 1997, 33(7), 1143~1151.

[27] Chang S G, Reid G L, Chen S, et al- Trends in Analytical Chemistry , 1993, 12(4),144~153.
[28] ‘RBEME, MR- i, 1999, 17(2), 153~157.

[297 YiJm, Tang K W- J Chromatogr A, 2000, 883,137~142.

[30] [aIERE. DM, ERESC | ESBE AR, 2002, 17(4), 7T7~78.

[31] JERESC, HSCH, FmA. prilies, 1999, 18(6), 85~86.

[32] Mayer S, Schurig V- J High Resolut Chromatogr, 1992, 15, 129~131.

[33] Mayer S, Schurig V- J Liq Chromatogr, 1993,16, 915~931.

[34] Mayer S, Schurig V- Electrophoresis, 1994, 15, 835~841.

[35] Crizado 1D+ Vigh (G- ] Chromatogr. 1992, 608,421~-425.



.6 . = F @& W 2005 45 12 A

[36] Nishi H, Nakamura K, Nakai H, et al- J Chromatogr, 1994, 678,333~342.

[37] BRENEE, WRILAE, Fut. 5. @i, 1999, 17(6),567~569.

[38] {uFiFy, HEAE, PR, Z. i, 2000, 18(4), 357~360.

[39] Bruggemann O, Freitag R: Whitcombe M J. et al- J Chromatogr, 1997, A 781(7). 43~53.

[40] TanZ J, Remcho V T. Electrophoresis, 1998, 19, 2055~2261.

[41] Asanuma H, Karazu M, Shibata M. et al- Supramolecular Sci, 1998, 5,417~412.

[42] Hishiya T. Shibata M, Kakazu M., et al- Macromolecules, 1999, 32, 2265~2269.

[43] Sreenivasan K- J Appl Polym Sci. 1998, 70,15~18.

[44] Asanuma H, Kajiya H, Hishiya T, et al- Chem Lett , 1999, 7, 665~666.

[45] Szente L. Szejtli J. Adv Drug Deliv Rev, 1999, 36, 17~28.

[46] Duchéne D- Cyclodextrin and Their Industrial Use- Paris: Editions de Santé, 1987.

[47] Pitha J, Pitha J- J Pharm Sci,» 1985, 74, 987~990.

[48] Mura Ps Faucci M T, Maestrelli F, et al- J Pharm Biomed Anal, 2002, 29, 1015~1024.

[499] Chino M, Kasama T, Noguchi Y. et al- Sustainedrelease of drugs from cyclodextrin-containing hydrogels- Proceedings of the International
Symposium on Controlled Release of Bioactive Materials 19, Orlando, 1992, 98~99.

[50] Bibby D C, Davies N M, Tucker I G- Int J Pharm, 2000,197, 1~11.

[51] Watanabe J» Ooya T Yui N. Chem Lett, 1998, 1031~1032.

[52] XUBR, {E0RA. =y i, 2002, 5, 41~48.

[53] AUk, (TRIH. PIFASEAEAR, 1992, 4, 9~1d.

[54] 8. W30 SR TR, 2001, 17(2), 105~108.

Applications of Cyclodextrin Polymer in the Pharmic Research

LI Ning' »ZHANG Yun-hui' » XIONG Xiaoli’
1. College of Pharmacewticals &Biotechnologys Tianjin University» Tianjin 300072, China;
2. Chongging Jiatong Co> ILid- Chongging 400052, China)

Abstract ; Cyclodextrin polymers (CDPs) not only have the inclusion ability, the controlled release ability, the
catalysis ability and the selective ability, like their parent CDs, but also have fine mechanical intensity and the
excellent stability - In addition. they exhibit various physical properties that have been impossible to obtain with their
parent CDs- These lead CDPs to much attention- In this paper, progress in the preparation methods and the types of
CDPs was summarized and application of CDPs in the enantiomer separation of chiral pharmaceuticals, improvement of
the drug release; increase of the drug solubility, molecular imprinting technique and the drug delivery system was
reviewed -

Key words : Cyclodextrin polymers (CDPs ) ; Enantiomer separation; Molecular imprinted polymer ; Drug release ;
Drug delivery system



