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Preparation and cytotoxicity evaluation of chitosan-sodium alginate composite gel

Zhang Lin-pu, Wang Guan-hua, Lian Xiao-li, Li Yan-ni, Dai Xiao-hua (Central Laboratory, Tianjin
Stomatological Hospital, Stomatological Hospital of Nankai University, Tianjin 300041, China)

Abstract

BACKGROUND: Sodium alginate and chitosan are the polycation and polyanion natural polymer materials
respectively, and they can be crosslinking agents complementing each other to form composite gel and avoid the
cytotoxicity resulting from some common crosslinking agents .

OBJECTIVE: To prepare the chitosan-sodium alginate composite gel and evaluate its cytotoxicity in vitro.
METHODS: Chitosan was dissolved in 0.25 mol/L acetic acid to make a 30 g/L mass concentration solution, and
0.1 mol/L NaOH solution was added to neutralize its acidity. Neutralization of the chitosan solutions leads to the
formation of a precipitate in ultrasmall particles. Then the chitosan and 3% sodium alginate solution in deionized
water were mixed in 1:1 volume ratio by high frequency oscillating to produce composite gel. The composite gel
were detected by scanning electron microscopy and Fourier transform infrared spectrometry after freeze-drying.
The 24-hour and 72-hour leaching solutions of composite gel, 24-hour and 72-hour leaching solutions of
polyethylene and phenol solution were added to the L-929 cells’ culture medium respectively in order to evaluate
the cytotoxicity of composite gel in vitro.

RESULTS AND CONCLUSION: The results of Fourier transform infrared spectrometry showed the variation of
characteristic peak values of composite gel which were different from sodium alginate and chitosan; and under
scanning electron microscope, a spatial network structure formed with abundant intervals. Result of the
cytotoxicity valuation was qualified for the chitosan-sodium alginate composite gel. These findings indicate that the
chitosan-sodium alginate composite gel can be used as tissue engineering scaffold materials.
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Figure 1 Chitosan-sodium alginate composite gel mass and its microstructure
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Figure 2 Fourier transform infrared spectrometry patterns of different materials
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Table 1 Result of the cytotoxicity test of chitosan-sodium alginate composite gel

A4 FH ) ST REA A0 AR HETE L (%) FPER
SEREE 24 h SERHL 72 h RN 24h RLMT2h SEEH24 h SEEUKT2 h HEER24 0 HAEHT2h
besiiet besii et besiietl besia et AR besia et AR RARAL

24 h 0.399 0.406 0.503 0.45 98.28 111.78 1 0

72h 0.690 0.748 0.896 0.865 92.25 103.58 1 0

120 h 1.363 1.282 1.188 0.916 106.32 129.69 0 0

RULE: SABUK 24, 72 h RAERAXT AT 3 AW BERE g4 0 00 1 98, PP A& .
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