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Preparation and drug loading performance of glycol chitosan
crosslinked-carboxymethyl-beta-cyclodextrin polymers

QIN Fei, YAO Xin
(School of Chemistry and Chemical Engineering, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract  Carboxymethyl-B-cyclodextrin ( CMB-CD) modified glycol chitosan ( GCS) polymers
(GCS,-CMB-CD) were synthesized in the presence of CMB-CD and GCS. The degree of substitution
of CMB-CD was controllable. The products were characterized by MALDI-TOF MS, 'H nuclear
magnetic resonance spectrum ('H-NMR ), Fourier transform infrared spectrum ( FT-IR), and
H,S0,-pheno degradation method. 5-fluorouracil was used as a model drug to explore the interaction
with GCS,-CMB-CD. The results indicate that different GCS,-CMB-CD polymers showed different
drug loading capacities and the adsorption equilibrium was fitted to Langmuir equation. This study
provides the basis for usage of GCS,-CMB-CD as drug carrier.
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1.1 RFI RS

B-FRMIKS (B-CD) , & B2 M (GCS, B &
J&=400) ,1-2.35&-(3- " ILE LN L) ik — I
e Eh B2 £ (EDC - HC1) , %% H ¥ & A (PGM) ,
Sigma-Aldrich ; 1 - #il5 (1-OT) , Across Organics;
5-FIRMERE (5-Fu) , A FE 24 A= il b 28 58 BT 5 T

KO, AT, A, R R, NI, Ak, B
MRal 8, MR — A, =R W LW
(Tris) , 40 BT 46, Ik 54k 2% 35 500 2 &5 8 4li ok
(18.25 MQ-cm). 1-OT fit i 10 mmol/L, PGM ¥
FA 0.15 mol/L NaCl 9 10 mmol/L Tris-HCI
(pH3.0) ,5-Fu ¥ 7T 10 mmol/L PBS(pH6.0).

AN 0] W4 6 5% B 3 (UV-vis) : Shimadzu
UV-2550; 21 #F 56 1% {% ( FT-IR ) : VERTEX 70;
MALDI-TOF JFii : Autoflex 11T, o- 5034 -F2HE Py
iR (CHCA) E M FET , & Na,SiO, , Bruker; % f 3t
P& ("H-NMR) : JEOL JNM ECA 600, 7 %|M D,0;
1155 B TR BOT R 1 . SPR Navi 200.

1.2 CMpB-CD % GCS,-CMB-CD HI& B
1.2.1 CMB-CD &L

CMB-CD & L M S 4 R 5 W KG
(BEJRLE 8 1) FEBRME 54 T E R 55°C [z 12 h.
FIA IR A PIs wH#ER 43 F 1 1 000 (3B 485
BT, B R S A 0 o, 380 A R A Y PR D 4 T 3]
DUEEY), B A CMB-CD, =¥ B 25 T4 4 h.
MALDI-TOF } FT-IR #4724,

1.2.2  GCS,-CMB-CD &

A3 IRV EE (W06 1 iR ) B9 NaCl /K
TN LA B, EAT CMB-CD 5 GCS 1Y 32 Bk
M. CMB-CD 5 GCS 43 51% T 10 mL NaCl
W AZEEF) EDC BT CMB-CD ¥ & %8 1R 3
0.5 h PLififk CMB-CD L= #J-COOH. 4R J5 ¥ GCS
IS AR 4 B % W, SO 24 by ffi-COOH 5
GCS ‘H48 I 1Y-NH, 228k, Frfs =9 B 4> 7 &
oA 10 000 113 T AR UK AE AN R R B2 19 NaCl %5 1
K H,0 B HT, BTG BB TS A AR
). FH'H-NMR & UV-vis XF HiEF 7 2AE.

1.3 SPR ERIHI&
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Tris-HCl M ZEIH/K pPe IR T, B Jo 7R AL i 1A 2
(R IOE R it B8 1) JIT6F 7 F) 4 AN 5, 3 o 30 L
1 mg/mL ARG YW, (AR IE 1 (X2 L
T 1) XA E % I 30 wL 1 mg/mL A9 GCS &
W, VE A 30 min J5 FRUCKE £ B e e vk 1+, BRI F
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Fig.1 FT-IR spectra of CMB-CD(a) and B-CD(b)
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Table 1 Synthesis conditions and results

o Cract/ JEEJR He/ [t i/ FERM A TG IR B
(mol-1,") (GCS/CMB-CD) (pmol-g™") o Noes/Newg-co
GCS, ,-CMB-CD 0 101 545.41 1.9
GCS, ,-CMB-CD 0 3:1 338.05 7.4
GCS,3 o-CMB-CD 0.02 3:1 244. 15 13.0
GCSyy 5-CMB-CD 0.03 3:1 161. 65 23.3
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