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Preparation of Sodium Alginate Hydrogel Loaded With Chitosan
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ABSTRACT Objective: Microspheres with sustained release have been introduced into scaffolds to enclose the growth factors, by
the slow-release of the growth factors to promote the growth and differentiation of seeded cells. In this study, Sodium alginate hydrogel
integrated with sustained release chitosan microsphere has been prepared and lysozyme was introduced into the chitosan microsphere to
control the degradation of chitosan. Methods: The research studied the morphology and grain sizes of the microsphere under different
stirring speed. The morphology of the microsphere morphology and grain sizes of the microsphere under different stirring speed. The
morphology of the microsphere and composite scaffolds were characterized with SEM, the drug loading rate and envelope efficiency
were analyzed by Ultraviolet absorption method. Results: The surface of the microsphere were smooth, the drug loading and envelope ef-
ficiency of lysozyme were 26.83%-41.92% and 15.65%-24.48% respectively. In vitro degradation test revealed that the molecular weight
of chitosan decreased 70.40% in 9 days. SEM demonstrated that the hole diameter of the composite gel with microsphere were uniform
and increased compared with the controlled sample. Conclusions: Such composite scaffolds should be a suitable candidate scaffold model
for loading cartilage related growth factors, which should solve the problem that cartilage tissue engineering is in lack of seeded cells.
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Fig.2 SEM images of chitosan microsphere: the chitosan microsphere prepared under the stirring rate of 500rpm (a), 600rpm (b), 700rpm (c), 800rpm (e),
900rpm (f) respectively; the chitosan integrated with lysozyme under the stirring rate of 700rpm (d)
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Table 1 The degradation data of chitosan in NaCl-CH3COOH solution

- b Intrinsic viscosity m L/g Molecular weight (M) Degradation ration (%)
ime Day
Control Experimental Control Experiment Control Experimental

0 0.043 0.043 103436.6 103436.6 0.00 0.00

1 0.041 0.029 99130.2 72766.7 4.16 29.65

3 0.037 0.022 90448.3 56860.7 12.56 45.03

5 0.034 0.017 83871.1 45168.5 18.92 56.33

7 0.031 0.013 772313 35547.8 25.33 65.63

9 0.029 0.011 72766.7 30622.1 29.65 70.40
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Fig .4 SEM images of sodium alginate: the cross (a) and lengthwise section (b) of Alg; the the cross (¢) and lengthwise section (d) of Alg-CS; the cross (e)

and lengthwise section (f) of Alg-CS-Lysozyme
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