%18 B 4 F ¥ # No.1

20042 H

ACTA POLYMERICA SINICA

Feb., 2005

BT 55 SR AR A X 7 PR 57 B R B E

o OBSAT

Tx%

(EFTERAEFERLERE HEAFEETER £F 100084}

# E HARWBN EHYRE BIRERMZZA2ENE=-PEIZAETERBATRE. SHNERLE
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B ET 4 RS R AR, RO T A 4 FRER 9 AR AL BR 0 B9 R B MR RE . BE R B BT Lewis
BT EAER S AREFOTEREENIEY 3 HMEFEMNWERERT 15% - 6% MiER . M3 ALZEE
B35 REER IS MU A R e PR A AR I B ST BIR & T 48.5% ~ 200% 5 B0 F 48 55 A0 A B 30 6 18 2K kB I f) A
HERSIARREHRRERIEX T EMAA RN R EBAETES LEEN 15% ~61% ; F AV ERR
H AR B R ERNE TRRER. FIIAZHERARIEY R ERENARNEHER BEENER. LHEX
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1.1 EF5iRA

FRE (WML EREEAYLFLE) MY
SFE M, =1.5%10°, EZBEEF 95.1% .9 FF| IR
fﬂ] 9 7 FR ( Furosemide ) . 1 32 'E /& { Bumetanide } , Fi|
PR ( Ethacrynic acid) . & Bt M B% ( Acetazolamide ) .
AR NE (Triamterene) 8% I Ji§ (Spironolactone ) . ]
1% 7 R ( Indapamide ) , % & 8 ( Chlorthalidone) . &, &
R % ( Hydrochlorothiazide ) ( Sigma 2% 8] ) . 38 FH IR BT ,
HRBE(KBESHAERAR), . BLMERK.Z
TESKHMBE(BEARFEAR), BRE=HE
HALEE (Aldrich 22 A ), HAth 25 f 39 9 r W 4 (R
BEHAF), AR A M. =B % Hitach
S450 ( H 3z 4 7)), £ B o A8 % 4 41 56 35 X
Shimadzu FITR, IRPrestige-21 (& B2 7)), %2 4h-7f
W4 FE B it Agilent 8453 UV-Visible ( % {E 18
Zy7Al) B il Hanna pH201( B KX F| Hanna A 7).
1.2 XEAZE
1.2.1 ZXBEEEERENSE S5 nEE
BT S gl%eWMIBRY EERSHHTREZRE
WA EEL T SHEBME BB S
(NaOH: CH,OH: H,0=2:4.5:2.5) . #1875 B &
B BRIk, IR B FRBEEME, LB kRA N
9.688.F & M 44 K H 7 8 (EGDE) X 7% ¥ 1%

% 2003-11-10 48 ,2004-02-16 B8 DR A RMZE LK BT E (£2 S 20206012);  EREE A



54 B &

%

% Eitd 2005 4

BRI HREE /R I 0.3: 1 78 70°C T Y 3h #1738 8K,
#18 EGDE 3% % ity 7% B B 3R (EGDE-C-CS) .
HEEHRKMER MR MEERIL 0.3:1 &
40CTF B 24 h, B R EE AR TEE
3R (ECH-C-CS) .
1.2.2 SRR AE 0 B B E RN e 32
BT RERE S0 (B E MM, HOHHEEH
WG BIET 50 mL Z B, FRERKE 101 45
A B EARR Y R0 K B R ET, £ 70°C T AL 3R B
24 h B A MR L E KBS, RE 25
B B FAER AL A B RR AL 9 55 R A B (SUC-CS A
BEN-CS).

B EGDE B W= REEW IR 50 gGR2E), H
SHEEESETSOmL BB D, E1:3 0E
REMAF AR, FE SOCT R 2 h K15
BRI 50 mlL 30% W Z % T REFE 80C T R IZ
3hBEHEBFRKEEEE,. BALEELDN
T R W IE R ER (PEL-CS) .

G4 B EGDE *Z Bt i) 72 B B B 50 g (B E)

BT S50 mL —EARF EERE 1:3 A 65%
B 3-M2-BRRE-HEEAMEBR,.E70CTR
B 4 h. B G 2 8P kT v A8 B B AR AL ST R
B Bg i ER (QA-CS) .
1.2.3 SERERIEMRE HEXXERNO3]1E
Tk, EAMHNREE LR SRR S
M EEAESRE HRHEE02-03 82 TH
FERBRES, BT 100 mL =M B F ., AR
£70.1 mol/T BUELER 20 mL, WHISHE 2 h, R
DA 2 3 EAS R, FARHERY 0.1 mol/L IR
FAMEE I E R, B REANE 3K . B)S
HEREGSE Com (mmol/g) X (1)HHHE :

(1)

£ v, MV, R EMAKRIEEMERENESR
LB R EER(mL), ¢ RERKER ().
HRBRMAE b, ACXIHE:

D, = lmm 1009 (2)
= = 7000/161 * ¢

Hoeh 1000/161 X 2 BEE A 100% H5E B SH
BAREGH.

FRBR IR HERAIKFRE(R)HG) AR
W
W, (3)

R, = W
Hep w1 w, 25 ARIEMRAORE(gHMT

Hg).

A KBr [E R E ARG @01 S5, 2 Al
R RBEMEGAT R . HIENESER
P F WL
1.2.4  WRFEN 12 WS 8 K IR i I

¥ 2 g ABHRASGE) B MA 50 mL B O 4
T, RS HER I A 20 mlL 60 pg/mL B Fi 5R )
W LVBEEEAE S CHERER L BFE 150
v/min, J&] [ B R] B - 2 #K 0.05 mL A 50 pL &K
B LB O 3 AR et R AR R L
BRI RRHE q:

g= V(e - )W
B =R TRITH:
R = (1 - cJe,) x 100% (5)
Heb v, BRIRAE BB, ¢, M ¢, FHIRE
TR E M —Eat RS R .

2 LR

2.1 MEEFEEN FIIR XA EERA
B 1R R REN FTIR &
. E Rl AR S, X T R R CS,
3400 em™ ' ZEH B IR O—H M N—H M3k
W i i B fim, 2922 om ™' F1 2881 em” B T
BB C—H W4 IR BhE, 1599 em™' B IL B —NH,
R Y B 3 TF SUC - CS 3%, 1737.7 em™ ' HI
1421 . 4em™ ' BRE L C— OB RIIE, i 1664.8
em 'F01558.4 em 'R RBEREER LMD XN T
BEN-CS ¥ i,1716.5 cm™ R C— ORI R 45 Ik 3h
WE,1651.0 em™' 1 1542.0 em ' 43 B R BEAE A 1
AT, 1456.2 cm™ F 711.7 em™ ' &b (i Y 29 2
B b C — CHY {45 B 3 A1 i 4 25 il P 3 & | [ B
SUC-CS # BEN - CS ) 1599 cm ™' b ) —NH, M UX
QA-CS

(4)
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Fig. 1 FTTR spectra of chitosan and modified chitosans
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i A A 55 , 8] B 3400 em ™' AL A TR B A R, UL
FERARERER LA —NH, #4789, % F PEL-
CSHK,. HTFTREEHP—CH, BRI, v

LIELFE 2922 em ™' H1 2881 em 'R IR SHIE E TR

EEI 5 1680 ~ 1600 cm ' 2 [ B 6 R B 7 4B T 1%
HEF NH, —NH—MBS R, k2 BHBE
1599 cm ™' Bt 3T —NH, 84 % P& 57 SR E 3R, R EA 51
ATEZHEEMTEE, M 1465 cm™ ' b B 1
BRE—CH, W3R = 87 WO . X F QA-CS
S, 52 R —NH, A958R 4L 1% 1599 cm™' Y

&

4% ,7F 1480 em ™' Ab HH BR—CH, 19 C—H W& g iR
g, ERFTRENERX ESIATERE
= AESAHM B

B2 B AR BRI R
HERERA TES, RN ERERIE
CS # L, SUC-CS. BEN-CS A % PEI-CS # fig f# Bk
AR TE A LK B 100 ~ 300 nm Z£ 4 MIERTE S B,
SRBLIE] AT 50 ~ 100 nm 754 B FLIE . W1 QA-CS R U
TR BUE , JoF8 R VB M B89 &R0, Joml WALIE .

Fig. 2 SEM photographs of cross-sections of CS{a), BEN-CS(b), SUC-CS(c}, PEI-CS(d), QA-CS(e)

2.2 MUEZRENFEAESRNNKE

EEBEARSETEEWENEES R
(€ oine ) AR (D) BKERZE(R)IMEK 1 FF
LA UE S, MR BRI TREA E 10%
EH,XEEERBELIERENAHERETL
H— B EEEATTEE PEL-CS B AWM
HABRPSATERE, FUAEEIEETEITR
Ok BB .

Table 1 Characteristics of chilosan resins

€ amine { mmol/g) D.L(%) R,
CS 5.922 4.68 9.69
EGDE-C-CS 5.575 10.26 3.64
ECH-C-CS 5.571 10.33 9.21
SUC-CS 2.689 56.72 5.71
BEN-CS 3.226 48.06 6.56
PEI-CS 11.433 - 6.24
QA-CS 2.589 58.32 7.23

2.3 FUHERTRER SN RS E
S T W 5 BOPE 5T BRBE AN R X R PR 79 B O (it

PR, Se LB R LR H R 0E EE N R N R T
TR A B R R B 3 R MR
REMEXIX 3 FY R SRH M, TR
H 5 SRME IR AiE oF R e ] B ) DR I R R B
TR A E W BE IR B 4 O pH EX AR
HEREREMHENEW. SR B AERERGT
R T B R RM, R A F T REy
FR R B . B 5 D9 i e B R B 2 R TR, A s
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Fig. 3 Adsorption kinetics of unmodified chitosan



56 1

&4 T

= EiFd 2005 &

FB8E, WER DY E R ey
FIER A0 46 e BE X R B B B9, TT LLE TR
FERY B 3t 24 4 4 17 3B R AN I R R A A 20 B9 U
BE A K, 2 PR B W0 16 R N 400 g/ mLF Y

pH = 4.0

30

55l pH = 6.5

20r

L5} H =875

3 P pH =760 51 - 8 75
.o}
05 pH =7.0

0.0

Adsorption amount (mg/g dry resin)

Furosemide  Triamterene Aniline

Fig. 4 Effect of pH on adsorptioncapacity
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Fig. 5 Effect of resin weight on diuretics recovery
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Fig. 6  Effect of initial concentration of fulrosemide on

adsorption capacity
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Fig. 7 Molecular structures of diuretics
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Fig. 8 Recovery of diuretics with chemically modified Fig. 9 Recovery of diuretics with chemically modified
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Fig. 10 Schematic chemical interaction between Diuretics and modified chitosan resin

B 8 3 SUC-CS F1 BEN-CS #f i5 % B 86 5 &% BEAESHEmM, A ERBELSYNESEHERE
g, HE P LR, SUC-CS SRR ER R B, EAERNBEA GBI ERES T K
R0 08 R B B 1 38 B % 1, T X R A ) R LR B PR, A F FIER YRR .

BN TR, XEREMENRN Lewis AR RMAZ B 9 2% PEI-CS 7 QA-CS #f I8 W& [ B8 1 89 It
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Table 2 The extraction recavery of diuretics''*! LER T QA-CS Rt & & 3R E 1 F BRI M8k

oo Recovery st Recoveryar KA, XRENFREMBREZAMYE TX

pH=5 R(%) pll=9 R(%) AW 4 Fl 40 45 52 . IRl i i @R, PEL-CS X B 44

b Pummemioe o - 0 1 ] R 79 4 T A Bt — 2R L X A

Acidic drug 1 S 5 4 FERGTARAUNERRENEMRAE T
D Acetazolamide 8 0 e, AL B R 25 BB QA-CS MM F e R

i drng. e St . i LG SR R R SR E R Lok SR
G- Indapamide % " BPZ AL MG 7S R B E B FLIR R

Neutral drug H Chlorthalidone % = /I B 75 OB 0 BR ) 22 1) 4 LA JH B R
L: Hydrochlorohiaride a B WA 10 BT, R B AR A ~ G 3R A9 254 AT R

S AKRm, XEHTHESSEAARAN MEL
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STUDIES ON ADSORPTION PROPERTIES OF CHEMICALLY MODIFIED
CHITOSAN RESINS TO DIURETICS

CHEN Fei, LUO Guangsheng, WANG Yujun
( State Key Lab of Chemical Engineering, Department of Chemical Engineering Tsinghua University , Bejjing 100084}

Abstract  Four types of chitosan beads, carboxylic chitosan ( SUC-CS ), benzoyl chitosan ( BEN-CS },
polyethyleneiminated chitosan (PEI-CS) and quatermnaminated chitosan ( QA-CS) were prepared using the wet phase-
inversion method -and chemical modification with the chemicals of succinic anhydride, benzoic anhydride,
polyethyleneimine and 3-chloro-2-hydroxypropylirimethyl ammonium chloride. Carboxyl, aromatic acyl,
polyethyleneimine and quaternary ammonium groups were induced te chitosan chains, and their structure was
characterized by FTIR spectra. The adsorption ability of the chemically modified chitosan resins to nine kinds of
diuretics was investigated . The results show that, compared to the unmodified chitosan, the benzoyl chitosan has
higher affinity and capacity to almost all the diuretics due to the hydrophobic interaction between chitosan and dmg
molecule , while the carboxyl chitosan has higher binding affinity only to the basic diuretics . The polyethyleneiminated
chitosan has 48 % ~ 209% higher capacity to the acidic diuretics due to the increased concentration of amine groups
on its chain. The adsorption ability of guaternaminated chitosan for the diuretics with carboxyl group is greatly
improved , especially for the bumetanide , which is above 2 times higher than the unmodified one because of the strong
interaction of ion exchange .

Key words Chemical modified chitosan, Diuretics, Adsorption



