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Micro- structure of Composite Tissue Engineering Scaffold of Chitosan and Type
Collagen with Scanning Electron Microscope

LI Rong-lin*, LI Chun-yang', ZHANG Wei?
(1. Guanghua College of Stomatology, 2. Department of Histology and Embryology of Zhongshan Medical College,
SUN Yat- sen University, Guangzhou 510080, China)

Abstract: Objective  To observe the various microstructures of frozen drying forms of tissue engineering
scaffold, which was made of chitosan and type  collagen with their various proportions, concentrations, and under
different temperatures by scanning electron microscope (SEM). To obtain the ideal combinant tissue engineering
scaffold. Methods  Different concentration of chitosan, type collagen and the mixed liquor of them in different
proportions were frozen firstly for 12 h at - 5, - 20, and - 80 , respectively, then were frozen dried for 24 h, at last,
the microstructure of the new materials were observed by scanning electron microscope, and the average pore
diameters and interval porosities were calculated. Results Platinum sponge solid were formed after chitosan, type
collagen and the mixed liquor of them were frozen drying. And the lower temperature materials were frozen before
drying, the smaller pore diameter and lower interval porosity they had. The higher concentration of materials and
higher proportion of chitosan in mixed liquor were, the smaller pore diameter and lower interval porosity they had.

Conclusion ~ The pore diameters of chitosan-type  collagen composite scaffold are closely related with the
concentration, proportion of materials and the freezing temperature before drying.
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Fig.1 Scanning electron microscopes of the surface and internal structure of different scaffolds
The big figure showed the surface structure (x100 ) and the small figure in rectangle showed the internal structure (x200 ). A, Band C
showed the type  collagen (2.30 g/L) scaffold which were frozen at -5 ,-20 , and -80  respectively; D, E and F showed the chitosan (10
g/L) scaffold which were frozen at -5 ,-20 , and -80  respectively; G, H and | showed the composite scaffold of chitosan and collagen (1:1)

which were frozen at -5 , -20 , and -80  respectively; J and K showed the composite scaffold of chitosan and collagen (1 3 and 3 1)
respectively which were frozen at -20 ; L and M showed the type  collagen (1.15 g/L and 4.60 g/L ) scaffold respectively which were frozen at
-20 ; N and O showed the chitosan (5 g/L and 20 g/L ) scaffold respectively which were frozen at - 20
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Table 1 Pore diameters of different materials made in BMP
different conditions (x&s, pm)
-5 -20 -80 ' ’
1.15 g/L collagen 278537
2.30 g/L collagen® 241+14  196+269 108478
4.60 g/L collagen 1484149 3.3
5 g/L chitosan 162+129
10 g/L chitosan? 180425 1474159 79£21 2.30 g/L 10 g/L ,
20 g/L chitosan 122489 ,
Chitosan/collagen(l 3) 215+335°9
Chitosan/collagen(1 1) 229+46  158+26° 98+25
Chitosan/collagen(3 1) 106+179 i (11) -20
One way ANOVA, 1) 2) 3) among three temperatures, F=
151.361, 62.729, 38.119, respectively, and all P=0.000; 4) 5) 6) 110 190 pm, - 80
among three concentrations, F=45.929, 27.841, 43.365, respectively, 50 130 pm, -5
all P=0.000; 1)- 6) post hoc test of LSD-t, between two groups of (170 340 pm, P< 0.001) 10 g/L
same number, all P<0.001 2.30 g/L
2
Table 2 Interval porosities of different materials made in
different conditions (x#s, %) 3.4
-5 -20 -80 ) )
1.15 g/L collagen 97.3+0.4% -20 ,1.15 g/L 2.30 g/L
2.30 g/L collagen? 96.1+0.2 92.6+0.39 90.4+0.4 4.60 g/L
4.60 g/L collagen 90.4+0.6% 278 195 148 pm,
5 g/L chitosan 91.7+0.69 ] 10 g/L
10 g/L chitosan? 90.4+0.7 89.2+0.29 87.3+0.4
20 g/L chitosan 88.6+0.5%
Chitosan/collagen(l 3) 94.5+0.5° 3.5
Chitosan/collagen(1 1) 94.4+0.5 90.8+0.59 88.9+0.7
Chitosan/collagen(3 1) 89.1+0.29
One way ANOVA, 1) 2) 3) among three temperatures, F= , , -20 ,
506.788, 49.623, 163.323, respectively, and all P=0.000; 4) 5) 6) 13
among three concentrations, F =361.312, 69.258, 202.519, 170 270 um 11 120
respectively all P=0.000; 1)- 6) post hoc test of LSD-t, between two
groups of same number, all P< 0.01 except that P=0.042 between 10 190 §m, 31 80
g/L vs. 20 g/L chitosan 140 pm,
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