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Scheme 1 Synthetic routes of modified chitosan and hydrogel
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Table 1 Conditions and results of the reactions of the modified chitosan”

i} DSt/ DSt/
Sample n(CHO):n(NH,) Temperature/°C  t/h Sample n(CHO):n(NH,) Temperature/C  t/h
(mmol - g71) (mmol - g71)
1 1:1 25 3 1.52 4 2:1 50 3 2.27
2 1.5:1 25 3 1. 54 5 2:1 50 5 2. 66
3 2:1 25 3 1.71

a. The reduction by 1.2 g NaBH, for 2 h at room temperature; b. degree of substitution of N-2-sulfobenzyl determined by colloid titration.



No. 1 MR E . N-(2-BBR AR TR m RAB GG SR . RAER LR Ak 69 pH SLRGH 185

2.2 ERBEREMEWHRIE

B 12 CS M HATEY SBCS IIZTAMGIEIA, 5 €S i IR A Hb#, SBCS (19 IR B d 3l 138y 767,
706 F1620 cm ™ Wk, Sy ZWURIRIA ) C—H TSNS IR S RRAE W, 1593 F 1440 em ™' 2R FR
C—C ‘B ZRHRSh A RAAE M b, BEBHAT R IR A AE 5 TIAE 1340 em ' BFIE A58 RIS )y C—N HR 3N 9 4R
TEMg s  FRBAAESE R C2 MR B R AR, BT N-(2-f R LR H L) 7 . 5 CS g,
SBCS M8 A0-0] WG (1 2) i B0 T AR IR RRIE RS R Y. PRI IE h 9 o B 5OR IR R 7o
g ARIIELI RS, A =204, 217 nm, 5B HERE) mor BRITFTECAY E, A E, A
A e =262 i B W ISCIG A 32 AT B TR JE (R IR - ™ BRIE (B 47 ) B4R AE IS, IEBHAE CS BIMEE 51 A
TR, 3 R CS(D,0 Hin 1 3% DC1 ¥ & SBCS /) 'H NMR JE&. 8 5.035 R 35 c2,
C3, C4, C5 F1 C6 LTI liiig | 6 2. 222 S CS HRAR BE (/0 2 EHE b 1 iy Wi ). SBCS 11
"H NMR &, 8 4.368 ~4. 787 Jnk it 34 C3, C4, C5 Al C6 b+ AW IS I | T i BLAY o1
SUAE 6 7. 447 ~7.897 NHEIR b AMOL I, 8 2.691 & C2 b BT IIMILIE, 83,675 KK
—CH,— PRy | ih— RS0 T SBCS RIZEHY. 1 CS 4 F M DEE S | 1k B Q3 mT i H 401 i)
SUHEFENSS , RIRESHZ BRI, P BAMECRE, FIF KT 5 25K ML i1—OH F1—SO04H %%
FEAT, DT S35 36 SR AT A e K v A s i

Transmittance( %)
Afa.u.

0.5F

| | 0.0 il ]
3000 2000 1000 200 240 280 320 360 400

5/em ™! A/nm

Fig.1 IR spectra of SBCS(a) and CS(b) Fig.2 UV-Vis spectra of SBCS(a) and CS(b)
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Fig.3 'H NMR spectra of CS(A) and SBCS(B)
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Table 2 Feed condition of a series of hydrogels

1. 2% Solution DS/ V(1% Glutaral- 1. 2% Solution DS/ V(1% Glutaral-
Sample ) Sample )
of sample * (mmol - g71) dehyde ) /mL of sample * (mmol - g7!) dehyde ) /mL
SBCSG1 SBCS 2.66 0.2 SBCSG4 SBCS 2.27 0.4
SBCSG2 SBCS 2.66 0.4 SBCSGS SBCS 1.71 0.4
SBCSG3 SBCS 2.66 0.6 CSG CS 0 0.4

# Samples of SBCS were dissolved in aqueous solutions, CS was dissolved in 0. 7% acetic acid solution.
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Fig.4 Swelling ratio behavior of SBCSG in different buffer solutions
(A) SBCSG1; (B) SBCSG2; (C) SBCSG3. a. pH=9.0; b. pH=7.4; c. pH=1.0; d. pH=3.0; e. pH=5.0.
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Fig.5 Swelling characteristis of the SBCSG with different Fig. 6 Swelling reversibility of the SBCSG2 in
DS and CSG in different buffer solutions for 24 h pH =1. 0 and pH =7. 4 buffer solutions
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Synthesis and Characterization of N-(2-Sulfobenzyl ) chitosan
and pH Sensitivity of Its Hydrogel

LIN You-Wen ", CHEN Qing, LUO Hong-Bin
(Faculty of Pharmacy, Fujian Medical University, Fuzhou 350004, China)

Abstract By two steps of reaction, a novel water-soluble chitosan derivative [ N-(2-sulfobenzyl ) chitosan,
SBCS] was synthesized. The chemical structure of SBCS was characterized by FTIR, 'H NMR, UV-Vis spec-
tra. Degree of substitution( DS) of N-2-sulfobenzyl was determined by colloid titration. In the buffer solutions
with different pH values the swelling characteristics of hydrogels based on SBCS(SBCSG) prepared by cross-
linking with glutaraldehyde were studied. The results show that the swelling ratio(SR) of SBCSG was de-
creased with increasing the dosage of glutaraldehyde. The SBCSG swelled more significantly in alkaline solu-
tion than in acidic medium and showed the lowest SR at pH =5. 0. In alkaline solution, the SR of SBCSG was
increased with raising the DS of N-2-sulfobenzyl of SBCS, but no significant change in acidic environment.
The SBCSG showed swelling reversibility when soaked in pH =1. 0 and pH =7. 4 buffer solutions alternately.
The results imply that SBCS could be potential pH sensitive carrier for colon-specific drug delivery system.
Keywords Chitosan; Modification; pH-sensitivity; Hydrogel; Swelling ratio
(Ed.: W, Z)



