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Abstract Hydrogels were prepared by crosslinking carboxymethyl chitosan (CMCS) using 1-ethyl-3-(3-dimethylamino-
propyl)-1-carbodiimide/N-hydroxysuccinimide (EDC/NHS) as catalyst under mild conditions. The resulting hydrogels pre-
sent different crosslinking density, depending on the amount of EDC/NHS. Rheological studies show that hydrogels with
high crosslinking density present higher storage modulus than those with low crosslinking density. A model drug, thymopen-
tin (TP-5) is loaded in CMCS hydrogels. Parabolic release profiles are obtained in all cases. High crosslinking density hy-
drogels present slower release rate as compared to low crosslinking density ones because the former exhibits more compact
structure. Preliminary studies were performed to evaluate the cytotoxicity of CMCS hydrogels by using MTT assay. Both cell
morphology and RGR results show that the CMCS hydrogels present very low toxicity. Therefore, CMCS hydrogels are
promising for applications in the fields of tissue engineering and controlled drug delivery.
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Table 1 Synthesis of CMCS hydrogels by crosslinking using EDC/NHS
catalytic system

EDC/NHS
Sample  CMCS/g EDC/mg NHS/mg
(mmol/mmol)
I 1 96 59 0.5/0.5
I 1 144 88.5 0.75/0.75

111 1 192 118 1/1
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Figure 1 Storage modulus (G') of CMCS hydrogels as a function of
applied strain: (a) sample I, (b) sample II, (c) sample III (temperature:
25 °C; frequency: 1 Hz)
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Figure 2 Storage modulus (G') and loss modulus (G") of CMCS hy-
drogel (sample I) as a function of frequency (temperature: 25 C; strain:
1.0%)
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Figure 3 Storage modulus (G') of CMCS hydrogels as a function of
frequency: (a) sample I, (b) sample II, (c) sample III (temperature: 25 C;
strain: 1.0%)
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Figure 4 Storage modulus (G") and loss modulus (G") of sample I as a
function of time (temperature: 25 C; frequency: 1 Hz; strain: 1.0%)
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Figure 5 Storage modulus (G') of CMCS hydrogels as a function of
time at 25 C: (a) sample I, (b) sample II, (c) sample III (temperature:
25 “C; frequency: 1 Hz; strain: 1.0%)
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Figure 6 TP-5 release from CMCS hydrogels in PBS at 37 C
(a) sample I, (b) sample II, (c) sample IIT
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Figure 7 SEM images of sample I, II, III hydrogels under different
magnification
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Figure 8 TP-5 release from CMCS hydrogels (sample 1) with different
drug loads in PBS at 37 C

(a) 10 mg, (b) 20 mg
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Table 2 Cytotoxicity grade and cell proliferation ratio of CMCS hy-
drogels

- 48 h 72 h 96 h

™ RGR% #ME45 RGR% #h4i RGR% #fkgeil
1 83.3 1 87.6 1 91.7 1

I 83.6 1 77.8 1 75.6 1
111 87.6 1 84.8 1 94.1 1
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Figure 9 1-929 cell morphology after 72 h culture on various materials
(X'100)

(a) sample I, (b) sample II, (c) sample III, (d) negative control, (e) positive
control (X 100)
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Figure 10 OD values of L-929 cells after 48, 72 and 96 h culture on
sample I, II, III hydrogels in comparison with negative and positive con-
trols
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Table 3 Cytotoxicity grades as a function of RGR

MEFIESH 0N 1% 2 % 3 % 4% 5%
RGR =100%75%~99%50%~74%25%~49%1%~24% 0%
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