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Preparation and cytotoxicity of carboxymethyl chitosan thermosensitive hydrogel
Peng Wei, Mu Yu

Abstract

BACKGROUND: Compared with chitosan, carboxymethyl chitosan is safe, nontoxic, antigenic-free, and has higher
water-solubility, membrane-forming, moisture-retention capacity and good biocompatibility, it is a good drug carrier.
OBJECTIVE: To produce carboxymethyl chitosan thermosensitive hydrogel, and to evaluate its cytotoxicity on mouse lung
fibroblasts (L929).

METHODS: The carboxymethyl chitosan mixed with glycerophosphate salt to produce the carboxymethyl chitosan
thermosensitive hydrogel. MTT colorimetric assay was used to determine the cytotoxicity of L929 cells at different concentrations
(50, 10, 2, 0.4, 0.08) of carboxymethyl chitosan thermosensitive hydrogel, positive and negative control groups were also set.
Absorbance values were detected at 24, 48, 72, 96 hours after adding the sample, the relative growth rates were counted and
cytotoxicity grade was assessed.

RESULTS AND CONCLUSION: The relative growth rates were ranged from 103% to 228% at different time points and cytotoxicity
grade of different concentrations of the carboxymethyl chitosan thermosensitive hydrogel was 0. The carboxymethyl chitosan
thermosensitive hydrogel shows no cytotoxicity on L929 and has good biocompatibility, it is potential in treatment of periodontal diseases.
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Figure 1 Carboxymethyl chitosan thermosensitive hydrogel
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Figure 2 The primary culture mouse lung fibroblasts
(Inverted phase contrast microscopy, x400)
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Figure 3 The L929 is treated by 0.4 times of the leaching
liquor (Inverted phase contrast microscopy, x400)
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Table 1 The absorbance value assayed by MTT at different
time points (xxs, n=6, A)
Culture time
Group
24 h 48 h
Negative control group 0.175+£0.005 0.190+£0.004
Positive control group 0.176+0.004 0.188+0.004
50 times the leaching liquor 0.200+0.022 0.216+£0.018
10 times the leaching liquor 0.194+0.036 0.245+0.005
2 times the leaching liquor 0.204+0.020 0.248+0.009
0.4 times the leaching liquor 0.242+0.031 0.435+0.023
0.08 times the leaching liquor 0.250+0.022 0.327+0.011
Culture time
Group
72h 96 h
Negative control group 0.230£0.012 0.270+0.010
Positive control group 0.165+0.007 0.162+0.004
50 times the leaching liquor 0.236+0.005 0.312+0.007
10 times the leaching liquor 0.269+0.003 0.416+0.012
2 times the leaching liquor 0.288+0.004 0.350+0.012
0.4 times the leaching liquor 0.509+0.012 0.615+0.033
0.08 times the leaching liquor 0.478+0.016 0.491+0.017
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Table 2 The relative growth rate (RGR) and cell toxicity
grade
Group 24 h 48 h
RGR (%) Grade RGR (%) Grade
50 times the leaching liquor 114 0 113 0
10 times the leaching liquor 111 0 128 0
2 times the leaching liquor 117 0 129 0
0.4 times the leaching liquor 138 0 227 0
0.08 times the leaching liquor 143 0 176 0
Positive control group 101 0 98 1
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g3k
72 h 96 h
Group

RGR (%) Grade RGR (%) Grade
50 times the leaching liquor 103 0 116 0
10 times the leaching liquor 118 0 154 0
2 times the leaching liquor 125 0 130 0
0.4 times the leaching liquor 227 0 228 0
0.08 times the leaching liquor 208 0 182 0
Positive control group 72 2 60 2
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