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(Cultrex™, Trevigen Inc. ) ;5% S M (b 117 B4R
YA A RS FD s DMEM 5 3% Wi (Gibeo) s
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(Gibco); bFGF ( Gibco); HEPES ( Roche);
GlutaMax-1 ( Gibco); Heparin ( Gibco); Lipid
(Gibco) 3B27 (Gibeo) ;BSA(Gibeo) s Accutase™
fiff ( Sigma); Live/Dead Viability-Cytotoxicity
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B K (He v EGF, 20 ng » mL'; bFGF, 10
ng * mL'; Heparin, 4 mg « mL'; HEPES, 5
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Fig. 1  The microstructure of collagen-chitosan

composite scaffolds
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Tab.1 The aperture,porosity and water absorption

of collagen-chitosan composite scaffolds

RFL L Lz /pm  FLBR/ % WK 2R/ %
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Fig. 2 The degradation rate of collagen-chitosan

composite scaffolds in vitro
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Tab. 2 The inoculation rate of NSCs in

collagen-chitosan (7 : 3) scaffolds

e -5t Y% /10"
SCHCT 3 s 0 b BEBPEC (b BERESE (12 b
LN-o 4 32 241 10
LN-ih 20 10

LR/ %

1.8£0.36  4.140.22 41%4.2

1.3£0.28 3.2£0.25

1) P<<0.05,5 LN-RAbBEA M4

3T Hoechst Zée e, AR SCiE — B8 T
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(7 DA A, 3 s, &
LN &0 1 S48 1, 40 0 2 B B0 B B 2 F oK
Gt M. R 2800 LN B A 5 00 32 28 bR R
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8 -5 SRR S 2 ek 14 A 0 A 2 X A i Y
SR 0 AR B B B AT Ry A TS AT 2L
M.
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Fig. 3 Hoechst fluorescence staining of NSCs in

collagen-chitosan (7 : 3) scaffolds
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Fig.4 Staining of NSCs in LN-treated collagen-chitosan
(7 + 3) scaffolds by using the Live/Dead Viability-

Cytotoxicity Kit
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Fig. 5 The growth state of NSCs in LN-treated
collagen-chitosan (7 : 3) scaffolds via SEM
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Collagen-chitosan composite scaffold

in vitro three-dimensional culture of neural stem cells

GUAN Shui', LIU Tian-ging"™'s GE Dan', LU Rui-xin', MA Xue-hu', CUl Zhan-feng’

( 1.Dalian Research and Development Center for Stem Cell and Tissue Engineering, Dalian University of Technology,
Dalian 116024, China;
2. Department of Engineering Science, Oxford University, Oxford OX1 3PJ, UK )

Abstract: The collagen-chitosan composite scaffolds were fabricated by lyophilization technique,
which were structurally modified by laminin (LN ) protein, and their physical performance
characteristics were determinated. Neural stem cells (NSCs) obtained from the fetal mouse
hippocampus were cultured in the collagen-chitosan composite scaffolds and the biocompatibility was
studied. The comparative results of different scaffolds with the parameters of aperture, porosity,
water absorption and degradation rate show that the volume ratio of 7 ¢ 3 is more suitable for cell
culture in vitro and the inoculation rate of NSCs is markedly improved in LN-treated scaffolds.
Through the observation of laser scanning confocal microscope (LSCM) and scanning electron
microscopy ( SEM), NSCs within collagen-chitosan composite scaffolds present good growth,
proliferation and differentiation. These results provide a scientific experimental basis not only for
further NSCs clinical transplantation applications, but also for the drug screening and mechanism

research on the treatment of diseases of the nervous system.

Key words: neural stem cells; three-dimensional culture; composite scaffold; collagen-chitosan



