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Influence of self-designed three-dimensional woven scaffolds on in vitro growth of Schwann cells and its in vivo

degradation
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[ABSTRACT] Objective: To prepare a self-designed three-dimensional woven scaffold using poly lactide-co-glycolide acid
(PLGA) ,and to observe the influence of the prepared scaffold on the growth of Schwann cells in vitro and its in vivo
degradation. Methods: The 3D scaffolds were prepared by means of melt spinning, extension, weaving,and other procedures. The
alignment of micro-tubules was observed under the scanning electronic microscope(SEM). The size of the micropores was also
measured. Primary cultured Schwann cells were seeded on the 3D scaffolds., and the growth, adherence, proliferation, and
apoptosis of Schwann cells were observed under inverted phase contrast microscopy and SEM; the results were compared
between Schwann cells cultured in collagen sponge and culture dish. The scaffold carrying Schwann cells was implanted into the
paraspinal muscle in rats,and H-E staining was used to observe the in vivo degradation and the inflammation responses. Results:
The external diameters of the scaffold and micro-tubules were 3 mm and 100 pm, respectively, and the micro-tubules were
arranged in an even and parallel manner. The adherence rates and proliferation rates of Schwann cells were similar between
scaffold group and collagen sponge group,but both groups were significantly lower than the culture dish group (P<C0.05). The
3D scaffold degraded completely within 12 weeks, with no visible inflammatory cells around. Conclusion: The self-designed 3D
scaffold has no harmful effect on the growth of Schwann cells, and it can degrade in vivo, showing a satisfactory
biocompatibility.
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Fig 1 Gross images of scaffolds and images under scanning electron microscope
A':Outline of the scaffolds; B:Cross-sectional structure; C:Longitudinal structure; D:Oblique plane structure. Original magnification: X 1(A),

X100(B), X110(C), X100(D)
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TR i v 20 K T o 28 R A i AT AR /N 5l 3 LT Fig 2 Identification of Schwann cells by
ANV Hoechst 33342 and S100 staining

Original magnification; X 100
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Fig 3 Adhesion of Schwann cells under inverted phase contrast microscope
A Many cells were observed on the PLGA scaffolds after 3 d co-culture; B: A large number of cells were observed on the PLGA scaffolds after

7 day co-culture; C:A few of cells were observed on the gelatin sponges; D:Many cells were observed in culture media. Original magnification: X 100
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Fig 4 Adhesion of Schwann cells on scaffolds and gelatin sponges under scanning electron microscope
A A large number of cells adhered to the inner side of scaffolds; B:Pseudopodia of cells adhered to the scaffolds; C:Cells grew on the scaffolds
in shoulder-to-shoulder manners; D:Few cells adhered to the inner side of gelatin sponges. Original magnification: X 330 (A), X 3 000(B),
X2 000(C), X400(D)
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Tab 1 Influence of scaffolds on proliferation,

adherence and apoptosis of Schwann cells

(n=3,x=Ls)
Group ratc of 3 ratc of 8 Prolferation Apoprosis
%) %)
A 656 * 714+ 0.053 £0.004* 0.27840.0034
B 3244 3634 0.042 +0.0062 0.26540.0032
C 7246 8044 * 0.05840.005* 0.57940.004 %

A: Self-designed three-dimensional woven scaffolds; B: Collagen sponge;

C;Culture dish. * P<C0. 05 ws B group; % P<Z0. 05 vs C group
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Fig 5 H-E staining of scaffold degradation

in vivo after implantation
A:Clear white materials(black arrow) were observed after 4 weeks;
B: A small number of white remnants of scaffold degradation (black

arrow) were observed after 8 weeks. Original magnification: X400
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