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Table 1 Compositions of gels and conditions of preparation

AM AA n-AMA  DMAAB AIBN DMF Total

Gels
(mol%) (mol% ) (mol%) (mol%) (mg) (g} (g)

K, 49.9 0 10(a=4) 0.1 30 7 10

K, 49 8 1 n=4) 0.2 10

K, 49.7 10{n=4) 0.3
K. 49.6 10{n=4) 0.4
Ks  49.5 10(n=4) 0.5
K 494 10(n=4) 0.6
K, 492 10(n=4) 0.8
49.0 0(n=4) 1.0
49.5 10{r=8) 0.5
49,5 10(n=12) 0.5
54.6 5(n=12) 0.4

54.7 5(n=12) 0.3
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54.6 5(n=4) 0.4
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RIFRMEEEHEEN— R h, S -4 F
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0% BIMEFMEAAIARIAEE. RERIE
FRFR" HE R 8T
flA =-6G(A-21") (1)
REM fIARBMAEREKA(Pa), f REM
BTGB (P) , A RBERBLMZIER, A =
hihg b REEM A ZEHSHRE, b, BHMNA
ZHHESEMBE.AAS-A-1)BEHXER,
HAENRHESRE .
B FEATEROERAEERE, WER
MEEE  RETHFBQ"HE
v, = GI(RTw,"” < a >2) (2)
XKEMREEESEER, T RAYNEE, (o)l
= vy (v RTA BB A 22 B 75 W vl Bk 9 R Ak
A0, REBMBEKSER P ESYHIKES .
v, RETAFRGIHE
v, = (w],.fdp)l(w‘,IdFl + w,id,) (3)
RES w, Al d, ARRTEENERMNER, w,
Md FHRFEERERTKNERNFE.
d,=1.0 glem’.
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B HE
x == [v, V{9, (ad} - 1,/2)
+1In(1 - v,) + ﬂ';v]ﬂ;:2 (4)
XE v, BRI RER.
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PR R h K R B, 7 AN [a] B ] () R P9 BB AR
RERREIRAZRNKS KE(W) KITE
AN EEKRBERKERNERAR TN
Ik RETHHFEY HARRRE.

BRNBKER(H) (%) = 100(W - W,)/W,
(5)
AP W, REETENER, v RERB KT
BEMER.
1.5 BERATBEEANKARRTR

B50mg THRAOBEKRA pHT .4 WK E
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# bR LI BHE S A 30% B NaOH % %
HmBERTLKE, RBEA 10 nL FEEP,
HEBKBREZAR E30 m HERLEMER
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#E LR

R(% ) = 100{ A, - 4,)/4, (6)
AT A, BRI 6T 6] 7] 5 P9 (8 5058 IR B
MBERNE, A, 2 FH3E 88 E [E 5 B W18 %
XE.
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B v BELABLAEXHTRESFZER
BE/RHEBE (P . X3 3E R R & B A IR R BRI, B 3K
RREE (0, ) SUEXREE (v) 2 BRHE
HEFE(LE 1).7 pHT .4 HENA BB K
BHEIL18% . BREATEE AL THEA%EZ MR
WoEEs" BREEMTEAFEARTOTIL
THE EASENNEER, 3 TRIFLURZTE
RUBERY - TEEEN T ERANELR
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Tahle 2 Structure parameters of three-dimensional network of gels(K, ~

2.1

Ky ) swollen in the pH7 .4 of buffer solution at 37°C

v, % 10° €x107* o, x10°
Gels L) X
(mol/em® ) {Pa) { mol/cm? )

3.05 0.54

K, 0.010 1.21 0.420

K, 6.02 0.014 3.2 1.27 0.398
K,
K.
Ks
Ke
K,

K,

9.08 0.017 5.03 1.86 0.394

12.06 0.020 6.98 2.45 0.386

15.02 0.022 8.60 2.92 0.395

17.96 0.026 16.8 3.47 0.409

23.79 0.038 15.9 4.50 0.447

29.53 0.051 22.1 5.67 0.468
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FRINEFETH 40%AA KEER AL pHT .4 ZE np
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MR ERMEE L BT O, Tak#E O

YA , PR T P A A4 TR 7S AR R B .
REA TR — B KR E rh i Wb R T
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W XIS RN, TRE R S5ES
7o P9 % LA R R S
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1 1 1 1
16 15 20
v, 10° (molicm®)

1 |
25 30 35

Fig. 1 Dependence of effective network density{ v,) on the
theoretical network density{ v, ) for gels(K, ~ Ky}
For composition of gels see Table 1
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B HvE I B RBER MK, B pH ME W R A H¥E pH =
4~520, BE-TFABEMNRT. EB(K,
LMPRERFEH K =2L>M, 5K (M. N,P)H
RTBEENM<N<PBEREKBENRETHR
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&;M#EpH ARKIAEHENILBE D . H T4 FE
MNEHEELMES AMBkEF LA -4
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ZRIMABE/ER, IR E A E ko T 3c 8
RERGIKMEMKE.
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Fig. 2 Variation of the cquilibrium swelling degree of gels
(Ks,L,M,N and P) with pH of the buffered solutions at
IC.OK: DL OM; + N; x P

For compesition of gels see Table 1
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Fig. 3 Swelling degree of hydrogel(Q) as a function of time
at 37°C under repeated abrupt changes of pH between 2.2 and
7.4

For composition of gel see Table 1
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Fig. 4 In siso degradation of azobenzene cross-linking
groups for gel L. The rate of degradation as a function of time
of implantation in rat cecum or stomach .

® Cecum; O Stomach

For composition of gel see Table 1
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Fig- 5 In vivo degradation of azobenzene crvss-linking groups for
gels (Ks, L and M) with different lengths of hydrophobic side
chains. The rates of degradation as a function of time of
implantatien in rat cecum
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For composition of gel see Table 1
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Fig. 6 In vivo degradation of azobenzene cross-linking groups
for gels (M, N and P) with the different degree of cross-linking.
The rates of degradation as a function of time of implantation in
ral cecum

OM;+N;xP

For composition of gel see Table 1
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HYDROGELS CONTAINING 4,4'-DI{METHACRYLOYLMINO)AZOBENZENE :
SYNTHESIS AND ANIMAL EXPERIMENT FOR COLONIC-SITE DRUG RELEASE

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

Abstract Hydrogels based on n-alkyl methacrylate esters{ n-AMA) of various chain lengths, acrylic acid and
acrylamide cross-linked with 4, 4'-di ( methacryloylmino ) azobenzene were synthesized. The structure of three-
dimensional network was characterized by the modulus of elasticity, by the effective network density and by the
interaction between polymer and water. The equilibrium swelling behavior of the hydrogels in buffered solutions at pH
2.2 and pH 7.4 and the biodegradability in vive of their azobenzene cross-linking groups as well as the mechanism
of degradation by cecal bacteria were studied. The gels neither swelled nor degraded in the stomach broth;but in the
medium of cecum their azobenzene cross-linking groups were degradable by anaercbes present in the cecum. The
rales of degradaiion were found 10 be related to the equilibrium degree of swelling. The factors influencing the degree
of swelling were also shown to influence the rates of gel degradation. By adjusting these factors including the degree
of cross-linking, the lengths/content of the n-AMA side chains, it is possible to control both the degree of swelling
and the degradation in vive of the azobenzene cross-linking groups. Thus these hydrogels have potential for colon-
specific delivery of drugs.

Key words Hydrogels, Three-dimensional network, pH-Dependent swelling, Azobenzene cross-links, Degradation
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