PEAL TR 16 & 5729 4 2012 - 07 - 15 HifR
Chinese Journal of Tissue Engineering Research July 15, 2012 Vol.16, No.29

@'z

AT SRR SRR TR AR

B, £ o

Preparation of calcium alginate-chitosan tissue engineering scaffolds by a freeze-drying method
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Abstract

BACKGROUND: High water content is related to the composition of composite scaffolds. Sodium alginate is a polymer
material with high water absorption, and chitosan has hydrophilicity. Therefore, the combination of these two materials
has high water content as sodium alginate.

OBJECTIVE: To construct calcium alginate-chitosan composite scaffolds for tissue engineering by mainly using chitosan
and sodium alginate.

METHODS: Chitosan and sodium alginate were compounded in various proportions and formed in different ways by
orthogonal experiment and single factor experiment methods. The water content and swelling ratio of the composite
scaffolds were measured. The histological morphology of the cross-sections of scaffolds was observed by scanning
electron microscope.

RESULTS AND CONCLUSION: The water content of the scaffolds was 77.20% for the film-forming method, 75.27% for
the freeze-drying method, and 97.13% for particle forming method. These findings suggest that the scaffolds prepared in
various ways have different cellular structures. Different forming methods have different influences on scaffold properties.
Calcium alginate-chitosan scaffolds have high water content and swelling ratio as well as abundant cellular structures,
which can be used as tissue engineering scaffolds.
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Table 1 Effects of chitosan amount and temperature changes
on the water content of composite scaffolds

Mass fractlon of Water content Reaction Water content
chitosan ) temperature %)

(%) ()

30 64.03 40 41.06
40 77.20 50 46.65
50 62.90 60 48.26
60 49.43 70 41.97
70 54.01 80 26.40
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e: Chitosan content of 70%

Figure 1 Effects of different chitosan contents on histological
and morphological structures of composite scaffolds
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Table 3 Effects of chitosan content and temperature changes
on the water content of sponge scaffolds

Chitosan content  Water content teii)ae?ali’:re Water content
(%) (%) 2 (%)
(C)

30 50.68 40 41.13
40 48.13 50 68.14
50 46.21 60 82.86
60 41.17 70 59.44
70 75.27 80 31.00
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Figure 2 Effects of different chitosan contents on histological
and morphological structures of composite scaffolds
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Table 4 Effects of chitosan content and temperature changes
on the water content of particle forming scaffolds

Chitosan content ~ Water content teiizcrg?:re Water content
(%) (%) . (%)
()

30 94.02 40 97.13
40 95.77 50 96.48
50 90.11 60 96.06
60 96.03 70 93.97
70 = 80 88.20

Microparticles can not be formed when chitosan accounts for 70%.
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c: Chitosan content of 50% d: Chitosan content of 60%

e: Chitosan content of 70%

Figure 3 Effects of different chitosan contents on histological
and morphological structures of particle forming
scaffolds
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