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Table 1 Compositions of gels and conditiors of 7T
preparation < 6t

&
AM  AA 1w AMA/ DAAB  AIBN S st
Gl mol % mol % mol % mol % mg DMF/g  Total/g ? 4
= L

I 498 40 10(n=4) 0.2 30 7 10 2

I 495 40 10(n=4) 0.5 30 7 10 Z 3r
o 66.8 30 3(n=12) 0.2 30 7 10 ; !
IV 495 40 10(n=16) 0.5 30 7 10 ‘Ba

AM: Acrylamide ; AA: Acrylic acid; m AMA: m Alkyl methacrylate
esters ; DAAB: 4 ,4/- Diaminoazobenzene ; AIBN: 2 ,2/- Azobis( iso
butyronitrie ; DMF: N, N Dimethylformamide
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Figure 1  Equilibrium swelling behavior of gels (I, II,
IIT, and IV) at various pH values of citrate- phosphate-
borate buffer solution at 35 C . The water absorption was
measured as a function of pH. For composition of the gels
see Table 1
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Figure 2 Swelling kinetics for gels (I, II, III, and IV)

in a citrate- phosphate- borate buffer solution of pH 7. 4 at

35 C . For composition of gels see Table 1
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Figure 3 In uitro degradation of gels (1, II, IIT, and

IV) . Rates of degradation as a function of time of
incubation . For composition of the gels see Table 1 . Gels
(dry weight: 10.0 mg) swollen to equilibrium at pH 7.4
of citrate- phosphate- borate buffer solution at 35 °C were
immersed in a complex system consisting of 5.0 cecal
suspension (1.0 g fresh male Sprague- Dawley rat cecal
contents/25 mL VPI diluent'®’) , 0.05 mL 20 wt % o= D
glucose and 0.5 mL 0.001 mol*L™' neutral red at 35 C
for 62.5 h
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Figure 4 Time-independence of the influence of electron
carrier on the rate of degradation of gel II. For
composition of the gel see Table 1 . Gel II ( dry weight :
10.0 mg) swollen to equilibrium at pH 7.4 of citrate-
phosphate- borate buffer solution at 35 C were immersed
in a complex system consisting of 5.0 cecal suspension
(1.0 g fresh male Sprague- Dawley rat cecal contents/25
mL VPI diluent'*’) , 0.05 mL 20 % o- D-glucose and
0.5 mL 1.0 x 10> mol*L"" neutral red or 0.5 mL
distilled water at 35 °C for 108 h
©—0 Neutral red; ® —® Distilled water
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Figure 5 Influence of neutral red concentration on the
rate of degradation of gel III. For composition of the gel
see Table 1 . Gel III ( dry weight: 10.0 mg) swollen to
equilibrium at pH 7.4 of citrate- phosphate- borate buffer
solution at 35°C were immersed in a complex system
consisting of 0.05 mL 20 % a D-glucose and 5.0 mL
cecal suspension or cecal suspension” at 35 °C for 24.5 h
©—0 cecal suspension 1.0 g fresh male Sprague- Dawley
rat cecal contents/25 mL VPI diluent[m];
suspension” 1/2 the concentration of cecal suspension
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Figure 6 SEM photographs of gel 1 ( A) , gel II ( B) ,
gel 1T (C), and gel IV ( D) at the surface in the
equilibrium swollen state in a citrate- phosphate- borate
buffer solution of pH 7.4 at 35 C . For composition of gels
see Table 1
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DEGRADATION IN VIVO OF CROSS LINKED HYDROGELS
FOR COLON SITE DRUG DELI VERY

YIN Y+ hua, QIN Dong-zhen, YANG Yajiang, XU Hur bi

( Departnent of Chemnistry , Huazhong University of Science and Technology , Wuhan 430074 , China)

ABSTRACT: AIM To investigate the mechanism of degradation by cecal bacteria of cross-linked hydrogels for
cdlonic-site drug delivery. METHODS Hydrogels that were incubated with cecal bacteria from rats for different time
were washed repeatedly in distilled water till complete removal of bacteria. 15 % NaOH sdlutions were added and heated
till complete hydrolysis o the gels. The cleavage of azo bonds was monitored with a Lambda spectrophotometer.
RESULTS The gels were degradable by ananerobes present in the coon. The rate of degradation was found to be
related to the degree of swelling of the gels . The higher the degree of swelling, the higher the mate of degradation. The
relation between the rate of degradation and the degree of swelling was attributed to the porcsity and pore size of the
networks . The lengths of hydrophobic side chains, the degree of cross-linking, the composition of structural units were
shown to influence reduction of azo bonds . By changing the composition of structural units, the length of hydrophobic
groups , it is possible to adjust the degree of swelling and thereby contrdl the mate of degradation of the gels and the release
of drugs . The study on the influence of electron carriers on the rate of degradation not only affirmed the hypothesis of
extracellular reduction, but also appeared that there is an intracellular enzymatic component . Electron carriers function as
exogeneous electron shuttles between azo compound and enzyme . CONCLUSION The above- mentioned results are of
important significance for the development of carriers for the delivery of colomr specific drugs .
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