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Preparation and Study of the Controlled Release Properties of Crosslinked

Chitosan Film and its Hydrogel Matrix Tablet

SITU Wen-bei, LIANG Yan, CHEN Xiao-ling, Neng-li
(College of Food Sciences and Technology, South China Agricultural University, Guangzhou 510640, China)
Abstract: The bioavailability enhancement of bioactive compounds is-an interesting research topic. Sodium tripolyphosphate (STPP) was
used as a cross-linking agent to study the structural propertie

chitosan-based hydrogel matrix tablet. Chitosan ha ‘an

crosslinked chitosan film and the controlled release property of a crosslinked

nt source and good biocompatibility. Fourier transform infrared
spectroscopy-attenuated total reflectance (FT-IR-ATR) showed that some chemical groups were introduced to chitosan film via
crosslinking reactions, which improved:the strength of the ee-dimensional network structure, and endowed the film with certain swelling and
water absorption properties. Meanwhile, the‘acid resistance of the chitosan film was significantly improved after crosslinking; scanning electron
microscopy showed that after transport in.simulated gastric fluid (SGF), the surface of the crosslinked chitosan film was still compact with no

damage, and it had the potential to be a carrier material-for-bioactive substances. Moreover, 5-aminosalicylic acid (5-ASA) was used as a model

bioactive compound, and a crossli
the release rate of 5-ASA in SGF was

chitosan-based hydrogel matrix tablet was prepared by compression. In the simulated release experiment,
atically reduced. These results suggest that chitosan crosslinked with STPP could have a wide range
of applications in ‘transport of bioactive substances and the controlled release of drugs.

words: chitosan; hydrogels; controlled delivery; sodium tripolyphosphate

BB N BRIt T R E SRBRORBR s, FAT R
AR AR TS 5 2 NATTHI SV, BRI T
B IX L5 DI RE it AR 1 751 0 5 2t R
fEo H T AN AT AT 1 A 3 R AR R 5 DL %
VIR IBL B RS R 2, AT RER)
AR I I E AR B 2 2 i I T W ) o
WiksBER: 2017-07-29
HEWE: EREANFESEFESME (31601422)
fEEENY: AN (1987-), %, L, Wl, W5Am: EHYRERE
&4

B I R, I — S ] B B — S 3K
TRAPRL R EAR R S TE ) BT L I i e 1,
T FAE N I A A B 5 BT,
FIHEA. FAEA RIR. TEmMre RIS RIRK
I TR VRS VEV SR A K B AT R AH SR
%[4~6] .

FEIRMEE R A N-Iit LI, RIE) iz,
HA RGBT, WAV, 2e7os, LR
JE 7 B X RICHI T, REME IR R Pl &
—ANER T, SETEIRBE SO B T IR AR, A

155



MK EmBHL

Modern Food Science and Technology

2017, Vol.33, No.8

KBNS TS TN IERE, 2w TRpl,
I FH 72 SR ELPE R T P T M R (1 132,
BEAL, ST ST RMEIEAT DAL, A e O,
A AT R ko e TS, TS Bk 5 B L
A E ARSI R DA 2 A7k
JiZ o AT P 5 SR P 55 P HR R I — I S, (R
FEAETFIE D S 22 4 1), e Ah = SRR /N o AR
ENETCHLRFITR ATV N AT, FH T elei e 5mi

AW TR = ZR IR BG4 &4 150000

VSRR R, T AR R KR 2R P A
SRS . f TN FE R MK B AR SN2 AR
MECUIAT BT, RIME R RS, W RSk
PRSIV A I TR 7 FHESS M LA SR T 3
SERMTHIIT, E LR D ] 5 sl B R K
IEE B, RIS R LEE, NACH e R pEE
NI AR IS A A B LR

1 RS A

11 FH

FLRNE: RIBREEMEAGRAR, 4 TE
150000; —EMEEREN (STPP): KT Ay L2257
J 7y rbrals EhER: TN, el 5
FoKig (5-ASA): ARG AE TR A F
M9 WmadER: AR AT TIARRZ
%% ZiHEk: R Z R IRS

M.
12 EEZNHRE
HLF IO MR -1 2 1 s Clifg) AR AR,

ME204/02; ¥
FDU-1200;

R T AL

MPa; &% %ﬁ%‘b*ﬂ: W B S TR AT,
HIT1I6MM; KA A B SEiE A s R A
A AR EE Zeiss A7, EVO18.

13 ZHirik
1.3.1 iﬂﬁ%?ﬁ%ﬁ“ﬂ%ﬁﬁ%’]%
FREL— 2 70, T 100 mL. 1% 4R

W, Eézjjﬁriﬁ:lh, TR RNER, 3T
—SER/NPIPPAR (23 cmx16 cm), BT 45 “C LA
HET- 12 hs BT S 78 R R T — e W B )
—RUEREN (STPP) ¥R, CHC—EmIa], AZHks

156

G, VW pH & 4.5, B SESmEm, HEm
KIGUETE, BT 45 CHRIBFE T 12 h,
132 REAGFAEBIEIERM AL 0 T

FREX 0.100 g AZHRFEEMEHEE (W), BT 20mL
ZEUEKH, T 100 r/min BEERH, 2 h JEAER R EL
H, FMRKAEE LRI IIKER, FREBIKE 7R
MM ER (W), R RE A IR & =R
S (WeWp), THH RGN AR .

TR (%) =(W- W) Wyx100%. | 4
1.3.3 IR IRABE BT R M ARG ST

REUAAZBE L N2 STPPIEN 1%, 2% il 4%&:%%
BT 52 SRpE I, FREX 0.200g AT y
43 A E 7E 50 mLpH 1.2 HOEE]
mL #:#2T 1000 mL
=T 100 r/mif; 37'&9@ ‘
min. 60 min\ 90 min AT 120.min, K5 EECH, 7E 60 C
TR, FREAW) LT S S SR E AR,
ﬁ%ﬁ%ﬁ%%%@%i

VAR (%) =(W - W )IW,%100%
1.34 ﬂ%ﬁ%ﬂ%ﬁﬁ FTIR-ATR 447
e SR PHE LY 105 C T2 2 h 5, BT ATR

A R HESKES, MR 3 AR 5z 5
Rl S @, LIS N5, $94 600 cm™ £ 4000
e MR Aom™, 4 32 k. AR kAT
LR IEAREE,

1.35 TIRAEKES
i3

0.000050
0.000045
0.000040 +
0.000035
0.000030
0.000025
0.000020 -
0.000015
0.0000I%

B R A B

5-ASAHSE / (g/mL)

2 0.4 0.6 0.8 1.0
Abs

Bl 1 5-ASA FEASHIBilrh & B AR ERIZ
Fig.1 5-ASA standard curve in simulated gastric fluid (SGF)
FREL—5E =1 5-ASA. Z5HITEM A er4E R
P AR 21 4 2 N2 FUE R I B9 9 3:1, A Ry
5-ASA [HEFEEN 20%), JREHE], ik EH], H)
FRPE s TR SIFRER 2 43 0.12 g FIFESRBEM R A,
PRTRE G, A4 250 R fIE 7R
FREX 1.00 g &5 5-ASA 55 B KB B 22,
BT 200 mL BLHUE W (pH 1.2 RO 2h, 37°C



MK EEBHY Modern Food Science

and Technology 2017, Vol.33, No.8

100 r/min #i%3%, TR B NS, S RITEIZ )
55 0.5\ 1 A1 2 h Y& A AT BURE, A KHURE 5 mL,
FFEES AN 5 mL AHFEIIVE AR R S4M e
FEt, 7E 302 nm Fill5E 5-ASA WG, HRyE R,
THE 5-ASA H [ AR CR

RO, B AR NS R, 7E 302 nm KA
ANEHR L) 5-ASA bRl I 6 Abs, BL 5-ASA
R EE SRS EE Abs HICR ML, 73280 E W
5-ASA MW E Y 5WOLE Abs 1K &
Y=0.00005Abs+0.0000009 (R2 =0.99991).

1.3.6 ZBAEHIERKEIE 4K 69T 5%,
FAE
FR A S50 7 BEAR B — e 25 T 3R 1 7 SR H

R R KR E AL R, B TR G b, EEEAET
M4 AR, R R T B AT LSS, fEFLE 10
KV (44T, 50K 100~5000 1%, $ABEA LR
TR R T SRR
1.3.7 #¥Esit

SERGHARIEL SPSS A,
AhFE,

HZR5TE

S BRI E T

2

2.1 Z BT RORE AR Y v K e

80

oniis mx“»
70 L
60

50

WK 1 %

40t

30

6 8 10

STPPHLE / %

@\mrﬁwn%sﬁ%% RO

Fig.2 Effect of STPP concentration on the swelling rate of
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¢ crosslinked chitosan film
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