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1.1 SRARRAMENPERSBRENS&

JLF& B A FIBL K 05/ B 35 P9 46 B s 1
R S O LB AR IE T RE
Fik B 2 4b 7 8 A S 4L T2 4H PR BR AL R B
FEER. RS ETHERERETB, bp
198°C™ (6 ); MR IE T B, bp 114/
1866 Pa'" s H BN MM+ 45 2 8, bp 349!
(A6 MERNBM TS EB, bp 34T (&
).
1.2 AREASHRENHE

FESOmL —HWERPIMA 1.49 g 5 E L,
BHTFHENS2. Il BEMPERSE. MRE
35~40C. MINEER, ABRZEOCHA6L. K
£ 95~ 96C (i 4> .
1.3 4,4- BB BAEAENER

£ 125 mL K P HnA 25 mL X B AR, 10 g X EY
HEER 5 BBE MAFEO~45CRHEY
2h,18 17.0 g LI EEHREE M W5 s dh S 102 ¢
FALB AR 35 mL K5 150 mL XK L FBENRS
B, M#F 0C,BH0.5h B 8.76g 1 4,
4 HEEEE. mE 57%, mp 248 ~ 249C.
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1.4 4,4-—(FERSEBREE)RNE(DMAAB)
H& R

FE20ml EAKMBERIA 3.8224,4-—HE
BEX SHBEHETHERM4.18 ;s FERER
¥.60CTHRE |h. RMBEAYHEETEI KK
ORI ML A pH = 4.0, 28 58, AR B B
MO KBERE KSR, TR ALHELR=K.

W8 5.01 g (W # 80% ), mp 277 ~278C.
1.5 BEHW&E

Ll DMF R 77 (AIBN R3{ X7, MEhEe
FERBE RN AR  BEH SR (AM),
AR (AA) , ARRAKNERNE ERSREER
(n-AMA), ¥ 7 — B & # Bt i (DMF) f15| & |
(AIBN) B L% 1.

Table 1 The composition of gels and conditions of the preparation

AM(mol % } AA(mol % ) n-AMA{mol % }

DMAAB(mol % ) AIBN(mg) DMF{g) Total{ g}

495 20 10(n-A=4)

49.5 10(n-A=8)
10( n-A = 12)
49.5 10( n-A = 16)
74.8 5(n-A=12)
54.7 5(n-A=12)

54.6

Gels
A

B

C 49.5
D

E

F

G S(n-A=12)
H

8 &8 &8 8 8 &8 8

54.6 5(n-A=4)

0.5 30 7 10
0.5 10
0.5 10
0.5 10
0.2 10
0.3 10

0.4 10

8 8 ¥ 8 8 8 &
L e . I T

0.4 10

1.6 BREBKITAHHTFR
BY&ERAOBERPR—/PR(TEH
10mg) ERTH24h, T OCHETHE 24h,
BE(W,). BHETREBERA - pH HNBR
M - M 2 i B, 75 R B 6] () B Y
BEHAEEAERELZEZTEZRN KT, FE
(W) M RHEITBI =S RESH BB KRR
ERATNIE. BETHAFTR HERKER.
BB KE(H, %) = 100 (W - W,)/ W,
(1)
R # R A Schou — B K3l 1%
Wk, RNV ERECH ) NBIRSE K
mEMTXRE:
tfH = a + bt (2)
APER cH HYEBEXEBEROF -1
BEMNEEKIES, > >A BEFEQ)IAE:
b=1/H, BPEER S P75 Mk F 6 o 0 K 2 A B 3.
Rz, &E—1TRENEHN, a>>b, FE(2)E
R :

];.il'}(dH/dt) = 1/a
i, B o R EKFEAEHE.
2 ZR5WR

B 1A T MR BER (A.B.C.D)7E pH2.2
M pH7 .4 & PRS- T R K 3 12 X IO R B

MARMRERKESEE A% EIE pH2.2 K
SBARILEARRERK. NI pH7.4 EMER
ROEKBEHS N, ERKEEMBKEREK
BT . EDNEKEERL CH,XHE
B KI5 | A4 5 /K 00 B K O < O 1 5
RARA, SHKMeE K EEine—e e,
FERSHEBREABN, RhToFEENM
WIS THREASRY, ATERKEENRS
—EBRBEANIN BERETE pHT 4 MBEWBE R P H
KRERSETE pR2.2HEMER PR K
BE.XROETFHFELFKEZARE)NER
R ERAE p2.2 WEWER T ILFEAE KE
E4T@# THBEETEREANRESE X BEK
X — NSNS EERARHERRA RN
Al .

2 RTHRENEKBEENESY. Hitd
BHARTECRBEARMOE —#EE (E.F.G)
RO 25 Mk P2 B 0 2R B A A KR R A 38 o T R KL )
B, EMEREH2 2B MEBERFFILER
Tk . B T EREAEZBEA R — AR,
2B B 3 0 5 TR B P 4% R A 8 L e P 4 ]
RO 15, Bt EEE AR Gh, BT KR E
AL .

MR pH EXNBERKBEENE R ALA 3.
B (H YE pHA. 0~ 5. 0 BB R P TKE
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Fig. 1 Swelling kinetics of hydrogels( A, B, C, D) in the
buffered solutions at pH?.4 and pHZ2.2 at 37C

B :A(pH7.4); @:B(pH7.4); x :C(pl7.4);
+:D(pH7.4); » :A(pH2.2); O:B(pH2.2)

Fig. 3 Swelling kinetics of hydrogel (H) in the buffered
solutions with different pH values at 37°C

O:pH2.2; + :pH3.0; @:pH4.0; O:pH5.0;

4 pH6.0; - :pH?.0; [J:pH?.4; x :pHS.0
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Fig. 2 Swelling kinetics of hydrogels (E,F,G,H) in the
buffered solution at pH7.4 and pH2.2 at 37°C

< :E(pHT.4); O0:F(pH?.4); A :G{pHT.4);
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Fig. 4  Varation of the swelling rates dH/dt as a

function of the time of swelling at 37 for gel (H} in
various pH values of the buffered solutions

+:pH3.0; @:pH4_0; O:pH5.0; & pHE.0;

- :pH7.0; OJ:pH7.4; x :pHS.0
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Fig. 5 The effect of the lengths of the hydrophobic side-
chains on the change of swelling rates (dH/ds) as a
function of the time of swelling for gels (A,B,C,D) in
the pH 7.4 of buffered solutions a1 37°C
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Fig. 7  Varation of the reciprocal rates of swelling
defined in equation (1 ) as a function of the swelling time
for the different lengths of hydrophobic groups of gela(A ,
B,C.D) in pH7.4 of buffered solution at 37°C

H:A; @:B; x:C; +:D

(C)BME, i K I B &5 I B B It (D) B 7 Mk
BERMEERCOR, XTESHTARERE
BRKEEAEX.
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KEENERBBREES>F> H IXKEER
AN BEBEEE K O R A TR R X AT RE R TR
2 P g o R N 2 Y 4 R 43 F R R AR R R
K, BORBRE—TRRHIBZK.
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120
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Fig. 6 The Effect of the cross-linking degree of hydrogels
(E,F,G) on varation of the swelling rates dH/di as a
function of the time of swelling in the pH7.4 of buffered
solutions at 37°C
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Fig. 8 Variation of the reciprocal rates of swelling defined
in equation (1) as & function of the swelling time for the
different cross-linking degree of gels (E, F, G, H) in the
pH7 .4 of buffered solution &t 37°C
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NERAREESE L BENMEBEKERS T8
PRG0S A A O, TR oE B B B R B 5 R M R £
MR EKBKE XBREE EEEHER
XX EHE R ER MY HEKER R ME
RTFEKMBAKERZHRREESFHENERNR
APERKEENPGEEREENEN. H 18
AT AR AW ENFE o b KW W EE
B HE B o KR K A(4.1788) < B(6.
7003) > C(3.1346) > D(2.5178). a< b FEEH
FEEBMHEAHEATAB>C>DUMERATE
BHOKENEMER BB HE] b XD
2:A(0.0195) < B(0.0549) < D{0.0967) < C(O0.
1324) . 3X— MAFE IR ] gy b A X 10 b 8 R A9
KERKERKENEOSRERE Hs2ZEK
BESTER « 1 HEW. BRHKDREQ.
7382) < F(1.2337) < G(4.6448). X BREHT
%A A A3 I 3 B R 4% 43 T (B4 0 B R 0
K.SEMERBTEZH. BH » WAX/DE:E
(0.0657) < F(0.0675) <G(0.0771). X5 Eikist
BHXBREENEKBEENERERET 2.

400 -
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Fig. 9 Varation of the reciprocal rates of swelling defined
in equation (1} as a function of the swelling time for gels
(H) in different pHs of buffered solutions at 37C

+ :pH3.0; @ :pH4.0; $:pH5.0; & :pH6.0;

- :pH7.0; UJ:pH7.4; x :pH8.0
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Fig. 10 Variation of the initial swelling rates (1/4) and the
maximum swelling equilibrium degree {1/8) of gel (H)} with
the pH of buffered solution st 37C
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Fig. 11 Swelling kinetics of gels (H,E,G) at pH2.2 of

the buffered solution for 2 h and at pH 6.0 of the buffered
solation for 3 h at 37°C
—:H; O:E; &6

pHB AE B K X Al BB R i F AWM B i 7 Bk
Z¥, TEHEREFAREHET DM, Pl iR
W, BERER R ANENE, ERATBEMER
W SRR pH (H, B T T
¥ I 7% T BA B 1 19 B MOS80 3L 2 {5 B IR 3R 1 9 3
P, AMEENR « TR.EFRBIWME, &
BB, K/ R: pH3 (1.1654) > pH4
(0.1814) > pH5(0.0275) < pH6{0.0307) < pH7
(0.0329) . ZEB S TL B, HWUF R . pH7(0.0329)
> pH7.4(0.0314) < pH8(0.0364). LR IEFH
B P KBREE pHS b — 2Bk, &
JG X E PTREAE . 7E pH7.4 &b X H R, BRE X
BE.XITER5EIBIANGRRE: B &
pH7 .4 bW P KB EA — M RUMIE N, X
—HE AN FTERMEAFEFTFH T,
P4 I B RS+ [|) 6 e A48 (8 M At B K4 R .
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BiE pH I &SR HETFHRNE AR T
A B B, O o R B B XA TR E

AEER pHAE 1 ~3.5 201, ERJLFE
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LRk B YE R BHBERERREK
MR . Fet, & FEREN pH BERMEKE
R, FEXEERAB KSR EIERR
FHAN KK . —BA R AP BELE DG
WAHE BT R E 3 h, NBEAK pHER 5 ~-7.H
TIPS BEAE 7E I pH FE B P4 3h G IR AK R EE B

EHEBEXHN . B11 87/ TEKH, E, G)#EpH2.2
B P 2 h SR pH6 M 38 s B W
Bhk3n MK hEME. =FHERE pH2.2
A W R A B K, 1 ZE pHE RO ph I R
FHERERL:-H>E>C. X5 ERBRANER
—H . EHK, A WY EBERNHER(WZRAS
B S K EEKET 20 LIERBERE/D
1 P9 B 75 R B, S T o A B I P F RO 25 o B R
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SWELLING KINETICS OF HYDROGELS FOR
COLONIC-SITE DRUG DELIVERY

YIN Yihua, YANG Yajiang, XU Huibi
( Department of Chemistry, Huazhong University of Science and Technology, Wuhan 430074)

Abstract

Hydrogels based on n-alkyl methacrylate esters ( n-AMA), acrylic acid and acrylamide cross-linked

with 4, 4'-di ( methacryloylmino ) azobenzene were preparared. Swelling behavior of the hydrogels was studied by
immersion of slabs of samples in buffered solutions of pH values 2.2 ~ 7.4 _The process of swelling follows Schott
second-order diffusion kinetics. The factors influencing the swelling behavior of the gels include : the degree of cross-
linking, the lengths of the r-AMA side chains, pH values et al .

Key words Hydrogels, Swelling kinetics



