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Solubilization of hydropropyl-B-cyclodextirin to paclitaxel and its relative
molecular inclusion mechanism
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Abstract; Objective To investigate the solubilitization effect of macromolecular paclitaxel with cy-

clodextrin and mechanism between inclusion complex and drugs. Methods

The influence effects on pacli-

taxel solubility were studied with B-cyclodextrin (§-CD) and hydroxypropyl-f-cyclodextrin (HP-3-CD) as
inclusion carriers. The chemical shifts of hydrogen atom in host and guest molecules were also investigated

with 'H-NMR. Results

The form of inclusion complex was responsible by host molecules and the en-

hancement solubility of paclitaxel in HP-B-CD was larger than that in B-CD and increased with the ratio in-
creasing. The benzene ring in the molecular of HP-B-CD and paclitaxel showed the most significant effect.
Conclusion The solubility of diossolved paclitaxel is improved by hydroxypropyl-f-cyclodextrin.
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BXEERARD,
FrBmhltE ARG RE,FCD(My K
14800 T ARA WM EFME/ " #48,HPRCD
(Mv 1680 B EEIAEMETHRARR.
2 FHiE5ER
2.1 ¥FEMHPLC B2
2.1.1 {4 & 4. Hypersil ODS 2 € # & (250
mmX 4. 6 mm,5 pm, KEFKHEFHFNBEEREL
A Wh M P E-ZHF-K (25 40 £ 38), A&
0.22 pm PEEEN, BESEFRIEMREER
A 227 nm.,
2.1.2 HEMZMARHED . BERRELEER,. M
Z B EAIRE 500 pg/ml B &, EEEE 0.1,
0.25.6,5.0.75.1.0. 1.5 mL ¥EBPSEE 10
mL B HE S, IR S AH ZE 0 B ST, R HERE 25 pl,
WS ERUE DS m R B R AT,
BIREMR FE C=3.955 TX107'A+0. 315 47,
r=0.997 4, R ERER 10~150 pg/mL,
2.1.3 WEEREARBEBE L 0mL BF 10 mL
BLoBES . MA3mL HTHEPE, BEL min,
Lo BEEBR BEEER IR, SFFRK B
37 CABTFRSKT . MANRME L mL. BRE. K
25 pl. ERE M E AR, Ol RalgPEEE
EHRAAREME TR A EREEORERE.,
2.2 HWIBMEEBENEEER
2.2.1 A&HEMERE. 4 B-CD M HP-3-CD
BEE.EEASH N 5%~60%, BB 10 mL B &, N
AERBE S 200 pL, B 25 CEBEKRB S LR
. AL EEEIONL BHHAESP, 60 CHE.ES
T4, MF A 5 mL, 85 1 min,12 000 r/min B§
Oy F SRR, B 10 min, #1810 pL PiE TR
MEBTEREEAEE. SRLA L, TREH
HBUMBPCD M ELEEBERRNEE HERQ
AEHBLASK  RERERELSERE  BABE
K 74. 32 pmol/L, FEE G S # K HP--CD th 4
FE 10% ~ 5094 fl 18 h, 26 42 B 40 5% /9% 1 0 L 388
KB KR EA 53 305. 67 pmol /L, %% B-CD 1
EERM 415, .
2.2.2 BEMRECHERENER: BREHE
B.MEAKZERH R 2 meg/mL BRAENEER.
4 HIBL HP-B-CD i # % K Ao % &% 0.2 X 107%,4 X

107%,6X107%,8X 1073, 1 X 10 2 mol /L. 4 HiBA
FEEMEMAER 1 mL, 25 MA RS BEESK
20 pL, 3R 30 s 49, B 25.30.35.40 CHEERS
BPRG S, BERE—60 CEETH. A MA
1 mL ZBAK,0.22 pm M WA 25 ul,
HPLC i@ BT MR E. LE 2. 5R X
B, i B Xt HP-R-CD & R 2 B A IO v %
X.E$ 30 CTHP-BCD M ELMEBERARK,
H¥% %35 C,M 25 CH 40 CTREEHED.
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Fig.-1 Paclitaxel solubility in pure water, p-CD,
and HP-§-CD sclution
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Fig.2 Paclitaxel solubility in HP-B-CD solutiom
at different temperatures
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B, #Hl& 0. 01 mol/L ¥ . 4 W Z%HE K 0,1.5.10
mL BRFP,MA 2 mg/mL 542 8E & 0100
mL, HiK Z W8 . & HP-A-CD 2B/ A H 0.1X
1074,6X107°,1X 10 mol/L, ¥ HE KT 30 CHHE
GRS 24 h 20,4 0.22 pm PEETL, B
AN . FRHRE - BRPE KR 270 nm, £ 5
FE TR % 290~400 nm, HR FRH ERAH Y 3
nm, 4B 4 P HTEM, RE 3, ¥EEST
gimgrp Co I MEE & FF . H X/ E. AEDL
AR EEERARMERS 302 nm f1 327.2
nm, KB XES KK N 327.2mm  BS5RERSA
BIFAHxHE,
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Fig. 3 Fluorescence curve of paclitaxel

in HP-B-CD solution
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2.3.1 HP-B-CDMEMEMMEER. BH LA
X 10%.20%.30%4.40%.50% .60 % M W, 2+ 5
Bl mL, i AEEBEE &K 200 oL, B 30 'CF,40
r/min #% %% 48 h. ¥ % TH, 0K 1 mL,®¥E 30 s,

3 000 r/min B0, 0 0. 22 pm BHEETE, #EEE 20

pl, LR BE-K (30 ¢ 7O MM H A, AL BN 2
mL/min, # 3 B EH, HHH ., HP-RCD LM
Wi fE 2 1. ATRUE i, Bl £ 47 F HP-B-CD
M B A R R E R B R, M L
PER 40 ~60%nt, JEREMERTEAH
1000~9 000 5, I REHBERELD 0.5~4.4
mol/L, HF HP-B-CD BIH. ik 40% A |, H##
BEERK, R E, REENEES A, LRE
ARILE N 204 F .

¥1 HP-PCODMEERMRER
Table 1 Enhancement of paclitaxel solubility by HP-p-CD

22 FEBSHPPCD E/NREVRENELHA
Table 2 Physical characteristics of paclitaxel inclusion
complex with different host-guest ratio

oW BEWE/(omol L) RER/K  EMEY

1140 0.3210.10 2.1140.36  85.44£4.81
1150 0.48+0.13 2.0440.46 88.1246.03
1160 08810, 22 1.86£0.13  90.69+5.98
1180 0. 9610 35 1.44%0.20  89.03:£6.13
13100 1.2140.17 1.1240.22  91.54£5,09

2.3.3 'H-NMR L3 B A NE: 2 WL ALK
(D,0) f1 7 46 B BE(CD,OD) % ¥  ¥5 & HP-B-CD.
FEM FCMSHP-ACDREYURECELS
B8, Bl 500 MHz M & 4 % i & 'H-NMR i
B HAEFELBE, FR A% 3.4, HP-BCD P
TFREECMNERYEETHSNAB. LY
HP-B-CD 1) H-3.5.6.6' MLEUBENBE,
AEERSFPRFEEAFEATWROS AR, &
FHEMEERA, FRECMEAWEEFLUSNE
F5 HP-3-CD M5 T2 6 ZEHTAEH .
%3 FEH-HP-ACDKRSSWNE HP-BCD
e BEHEL

Table 3 ' ‘H-NMR Chemical shift of HP-B-CD before
and after inclusion complex with paclitaxel

HP-3-CD/ % REBFEREE/(mg - L) HESHER
£=H 0.4240.02 )
10 28.3+5.8 67- 4
20 41.6+8.9 100
30 ) 122427 200
40 4141471 1035
50 845446 2113
80 ) 3 7851341 8 012

2.3.2 WYL AW E. 2 FE 234
mmol/L B & 200 pL, #E8 1+ 40.1 = 50,
160,15 80.1: 100 ILFAFHFBAER 1 mL JFR.
MM HP-3CDRGE,.RE30s, 8 30 CHR
KBRERF 24 b A K TR, BGERMZ 83
BIXK. TR MERAEBINR . GRAE2, 7
W, BAE 55T WA a0 K, 5ok B o i B AR Y
WX, 44 HP-RCD AR HIRXEEGSUHER
BRERNAT LY. NEASERREARAR, X
HENTHmes M EL 50~1: 60 7H.

- BERYEREER.

B¥ S(HP-3-CD) SCRA AF
1-H 5.127 5. 044 —0.083
2-H 3.403 3.321 —0. 082
3-H 3. 948 3.863 —0.083
4-H 3.420 3.428 —0. 006
§-H 3.815 3.735 —0. 080
6, 6 -H 37338 3.650 —0.083
CH; 3770 . 8.688 —q. 004
CH,4 1. 119 1.128 ~0. 009
3 itig

BEHHNECRNREERSERASYE
—SERHIXHE. B-CD #1 HP-3-CD ¥ R A ¥ BEA,
iR 25 CHMT B-CD MTEMENR 1.85%, % H
SNBREGRY O EANERTEE K
BEA-—FTEINROMBENRENER . REE
B RHEAFEGE S TZP . EHERE
WM B — 0 WA A — Mk AR
ERCMS FREERALR EFRERK.HTF
HP-B-CD A G/, LPLHEME, THEHD
RAES A YN, 565 B%ESE HP-3-CD 8
EEBaOS R E. AR, G850 SR N
— 5 JEL FE AT 00 S 5 AZ MR 4y
FIE S H B AR 40 T 40 B K B R M gk B
BRI EHR KBS ERRHEARBBERAAA

- EYREEAEY.
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H-NMR Chemical shift of paclitaxel befere

and after inclusion complex with paclitaxel

- Table 4

H¥ S(HMEAEN «(EFUTEEM ft.
Ao-ph 8.108 8. 026 —0. 082
Bo-ph 7. 854 7.777 —=Q.077
Ap-ph 7.674 7. 600 —0.074
Am-ph 7. 580 7.574 —0. 006
Bp-ph 7.533 7.474 —0. 058
Co-ph 7. 467 7. 403 0. 064
Bm-ph 7. 451 7. 364 —0. 087
Cm-ph 7.422 7. 384 —0.077
Cp-ph 7.292 7.345 —0.078
10-H 6. 437 6.214 —0. 085
13-H 6.129 6. 161 0. 032
3'-H 5. 643 5. 646 0. 003
5-H 4,977 4,991 ~0. 006
2'-H 4.729 4.767 0. 038
7-H 4.304 4.315 -0. 011
20a-H 4.178 4,161 0.013
20b-H 4. 161 4.187 0. 026
3-H 3.828 3. 825 0. 003
2'-OH 3. 807 3.820 —0.013
6a-H 2. 454 2. 460 —0., 006
4-0Ac 2. 352 2. 360 0. 081
10-OAc 2. 160 2. 167 0. 075
14a-H 2.234 2,255 -0, 021
8b-H 1. 969 2.001 0. 032
18-Me 1. 901 1. 909 —0.018
18-Me 1. 650 1. 658 0.118
17-Me 1. 144 1.14% 0. 005

FEEWEARA AEEREEESFHNER
P . aHEFYERNERNEHMARARERER
it ES TR ERKER. HEREHAE
WMERTFREEBHYEE, ARBEFXEEEQ
BB ELEN I FER MHEERGS
MEETFRS . SITFERETHLECBIWR,
BRUEEFEREILEAENTFHRREAF,
B 3AHEFEEA A HRAE HFHHFTLEC,
A BT REBYESERER. FEREATHR
REGERFHHNABERKBENER SRR E
EATHEFREAFRBERNAR, HhRZHE
# £-CH, fi-OAc B W AWE, AT &R EF 5
FZEMEFHENER Q4 TREY.
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