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Preparation of carboxymethyl chitosan grafted polyacrylic acid
hydrogel and its evaluation in vitro and in vivo

CUI Yugin, ZHAO Yingge, TIAN Ruigiong, ZHANG Xiaoyun, SHANG Qing

(School of Chemical and Pharmaceutical Engineering, Hebei University of Science and Technology, Shijiazhuang, Hebei
050018, China)

Abstract : A novel pH-sensitive carboxymethyl chitosan graft polyacrylic acid(CMC-g-PAA) hydrogel is fabricated via a free
radical heat-initiated graft copolymerization reaction with acrylic acid(AA) and carboxymethyl chitosan(CMC) as monomers,
The polymerization is successful, which is confirmed via fourier transform infrared spectroscopy (FT-IR). The result of swell-
ing experiment indicates that the final CMC-g-PAA hydrogel has significant pH-sensitivity. Insulin(INS), as a model drug, is
loaded into the hydrogel and 216. 5 mg/g incorporation of INS is obtained. In vitro release profiles suggest that INS release is
(16.3£2.6)% when pH is 1. 2 after 2 h. INS release is (57.2%3.5) % in PBS with pH of 7. 4 after the next 2 h. The study
indicates that the CMC-g-PAA hydrogel loaded with INS could targeted deliver INS in intestinal, and avoid that INS is
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destroyed by gastric acid and pepsin. The experiment result on animals indicates that the CMC-g-PAA hydrogel loaded with
INS has hypoglycemic effects. With different concentrations of CMC-g-PAA hydrogel co-cultured with Caco-2 cells, the cell
survival rates are close to 100% , which indicates that the hydrogel has no cytotoxicity. In sum, the novel CMC-g-PAA hydro-

gel has a prospective application in the specific-site delivery of proteins and peptides.

Keywords : pharmacy; hydrogels; pH-sensitivity; carboxymethyl chitosan; insulin; cytotoxicity
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Fig.1 Schematic diagram of graft copolymerization reaction of CMC-g-PAA hydrogel
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Fig. 2 FT-IR spectra
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80 ; 3
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pre—t o
60 - ’ Adat—i
X
g{. 40
&
s
20
0 20 40 60
i Bl/h
5} [ /h s . R
B 4 CMC-g-PAA K& BIEMKTEMRH R (n=06)
B3 pHAMAEAKEKZ A (=06 Fig.4 Reversible swelling behaviors of
Fig. 3 Effect of pH on swelling ratio of hydrogels(n=6) CMC-g-PAA hydrogels(n=6)
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Fig. 6 Blood glucose levels vws time profiles (n=26)
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2.5 fasHERR
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I CMC-g-PAA KEERE & & M Caco-2 4 ffd /) IE %
A, DT AT AT 7K B e /0N B - B2 440 L ) 4 i 7
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Ao KEEMEH BB E R 0.5 mg/mL B, 40 i 77 1%

e P

|

6

T

7

)

m\“m

IS
(=]
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Fig. 7 Test result of cytotoxicity of hydrogels

KRG R B BB RN &l T pH UK CMC-g-PAA JKBEE  BF 5% 2 B il 4 59 7K Bt B
A REE pH BUSE R IK/BEKT . RS RMENERGY AT R, ARENAYREE, T
216.5 mg/g, HF H BRABIFHIBARE . SRR KR DMK 75 TU/kg K 100 TU/kg MR EER B A B 2
H R OB ROCR , BLAE IR K, B — B R BERCR . CMC-g-PAA JK B (S0 40 i 33 4t SE 30 45 SR R 9,
IKBEBEXS Caco-2 4f M B A 40 Ma 7 BA R 1 40 MU AR 28 4k L VR 0 25 W) BRI IR R UG R 2 0 /N b B 48 B 9
EFERERPME. HiL, CMC-g-PAA KEERIENE A KL REGYRARA RIFH R HRTR .
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