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Study on preparation of soybean protein based composite hydrogel
and its in vitro release
JIN Bei'?, FENG Zong—cai'?, CHEN Xiao—di',DONG Chun-hao', LIANG Yong-tao'

(1.School of Chemistry Science and Technology, Zhanjiang Normal University, Zhanjiang 524048, China;
2.Development Center for New Materials Engineering & Technology, Zhanjiang 524048, China)

Abstract: A novel hydrogel system (HD) composed of soybean (SB) protein and chitosan (CS) blended with
naturally nontoxic genipin was developed for controlling theophylline (TP) delivery. The surface morphology and
structure of composite chitosan—based hydrogels were studied by means of the scanning electron microscopy
and 'H NMR spectra. Additionally, release profiles of a model drug (theophylline) from test hydrogels was
investigated in simulated gastric and intestinal fluid. These results showed that there were the obvious
crosslinking systems for soybean protein and chitosan by genipin in the composite hydrogels. These composite
hydrogels had retained compact network structure. At pH1.2 simulated gastric fluid,the swelling ratio of the
hydrogel and the release amount of the entrapped TP were relatively low. However,large amounts of the
swelling and TP release could be observed at pH6.8 simulated intestinal fluid. The controlled —release of
theophylline was realized in 120h. The release behavior could be related to SB/CS ratio and various amounts of
genipin. It was suggested that the genipin—crosslinked composite hydrogel could be a suitable carrier for site—
specific drug delivery in the intestine.
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Fig.1 The 'H NMR spectra of soybean protein, chitosan and
composite hydrogel
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Fig.3 SEM of composite hydrogel section
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Fig.4 The swelling dynamic curve of composite hydrogel
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Fig.5 The swelling dynamic curve of chitosan hydrogel and

soybean protein hydrogel

86 20124 5138

BV 0 B A KB e e I R P i S, WL
El6. 1mH Bl AT R85 s 130, el E
o R 52 KB P B MR X B 2 B AR . e T s
I 2 0.5mmol/LIF & & 7K 5t e 7E pH 1.2 8480 B I3 0
pH6 . 8 A5 48 i W& h ¥ U 120h )5 , W5 K B 43 5] ik 3
39.27%F45.15%; R 2, 5 e~ &Ik A 1.5mmol/L
B, A G AR B AE pH L2850 B VR p H 6. 8L iz v H
VZUL120h )5 , W L D) 43 S i 312751 9% F136.87 % - 3%
JE 1 AZ TSR 258 /0N IS A 350 R s B %, I AT B S
R AZ IS, HE PN A 25 8], —OH L —COOH AN
—NH AR L AT 550 1) 512 AK A T 5 7K B B8 I 8% PN 3518 m] A
RGN IE K Sy s T = R P 1 5 8T BERS S B IPERE
PERE— 2B IR, W &5 g5 48 A8 /)N, AT BR il T 525 7K 85t
e rh A Koy T SR A BE IR B AN K A A S,

B4R B 634 S s BT AS [R] p X 7K 5 1 5 I et
IS . 52 A K BERSAEpH L2300 B v P [ v i B 2
AR TR NZ 8 IR K S AR p RS A R, 5t e
P AE B ) 5E SROB A A K kI AT AR A IR R, I
e A T K G R RN S SN T AR AR S U —COO0H
—NH,~ —OHZE A M I [ 2 18] B Al R &8, i 7 K5
B AR A EEAH AR, AT 58 1 F 28 B 2 &
Tyt BRCILE IR e Jy . b pHIK B N, E &
JRBE IS v | 1 O R o A R O I L TR
CIN R AZ RN A D L4 e, HoR Ak (-COOHD
AL R AR B TR, B TR IR 2 ) e AR R R S E
HH N 1K) 7K B8 JR L S I 7 AR 5 R IR I . AL AR
SRV, 5B AZ IR A 5 Bk I 22 p HLIF) S i A S5 3
AT A B AR P I —COOH AN —OH 3B 43 4l A2 Bk
B AR

WK (%)
S5

) 110 i
0. M NG {2 ﬁf::]:l,ll.som.:ml/LmJET i i=l:
0 20 40 60 80100120 0 20 40 60 80100120
1] (h) IR A] (b

Klo  ATHEA IR A 5t Je P 5 A K B i ik 20 0 2 ih 2%
Fig.6  The swelling dynamic curve of composite hydrogels
cross—linked with distinct concentrations of genipin
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hydrogels cross—linked with distinct concentrations of genipin
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