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Abstract

The purpose of this study is to investigate the potential of a novel tissue engineering approach to regenerate intervertebral disc. In this study,
thermosensitive scaffold (chitosan-Pluronic hydrogel) and nanofiber were used to replace the nucleus pulposus (NP) and annulus fibrosus of
a degenerated intervertebral disc, leading to an eventual regeneration of the disc using the minimally invasive surgical procedure and organ
culture. In preliminary study, disc cells were seeded into the scaffolds and cellular responses were assessed by MTT assay and scanning
electron microscopy (SEM). Based on these results, we could know that tissue engineered scaffolds might provide favorable environments
for the regeneration of tissues. Organ culture was performed in fresh porcine spinal motion segments with endplates on both sides. These
spinal motion segments were classified into three groups: control (Intact), injured NP (Defect), and inserting tissue engineered scaffolds
(Insert). The specimens were cultivated for 7 days, subsequently structural stability, cell proliferation and morphological changes were
evaluated by the relaxation time, quantity of DNA, GAG and histological examination. In these results, inserting group showed higher
relaxation time, reduced decrement of DNA contents, and accumulated GAG amount. Consequently, the tissue engineered scaffolds used in
this study seen to be a promising base scaffolds for regenerative intervertebral disc due to its capacity to absorb external dynamic loading and
the possible ideal environment provided for disc cell growing.
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Hank's Balanced Salt Solution (HBSS, GIBCO-BRL, Grand
Island, NY, USA)2.2 AAsta 859 3% 2% pronase
(Sigma, St. Louis, MO, USA)Z 37°CellA 1 Az}, 0.2% type
I collagenase (Gibco BRL®, USA)Z 37TCA 5 A7, 53
9] 7% 0.2% collagenase 2 37°CollAl 5§ A7t B4 =4TH12].
B9 AZE(FN AXE: F2.0x 10° 71, 45 A E: 3.0
x 10% 7}) 10% fetal bovine serum (FBS, GIBCO-BRL, Grand
Island, NY, USA), 50 g/m{ L-ascorbic acid, 44 (penicillin
G, 100 U/m{; streptomycin sulfate, 100 ug/mb)7} Z7}8
DMEM-F12 (GIBCO-BRL, Grand Island, NY, USA)=|=x &
o|-&-3t 37°C, 5% CO, el <] QFul o] el el A] vl =] et

B. &= A3 AAA AR 4 A¢AH g7}

& 2484 AAA € ot B3l e g Az
g T A2 AL &stF . Pluronic F127 (MW 12,600, BASF,
Korea)¥} Chitosan (High molecular weight, 75-85 deacetylated,
Sigma- Aldrich, USA)<Z couple agentQl EDS (1-ehtyl-3-(3-
demethylaminopropyl) -carbodiimide) $FNHS (N-hydroxysuccinimide)
£ AHE-31] chitosan-Pluronic F% 3] (Pluronic)E A 23k
o 3 25 484 AAA e A2dA sol FHE FA15H
A3 EZ (LCST, lower critical solution temperature)$] 3
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o] vt PlE] =¥sEe 2% 2434 AXA ol 50,000
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Ak wieF F 1, 3,7 YAl MTT Assay kit (Cell Proliferation
Kit I, Boehringer-Mannheim Biochemical, Mannheim, Germany)
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A71AL Al 2] 2 o] &3t vhe A AR A E A sk Th
75:25 PLGA (Poly(D,L-lactide-co-glycolic acid) & N,N-
dimethylformamide (DMF, Junsei Chemical Co., Ltd., Tokyo,
Japan)$} tetrahydrofuran (THF, Junsei Chemical Co., Ltd.,
Tokyo, Japan)E 1:12 E3et §ufjol] 5o H7PIANE A3 et
ok BAFES S Alolol & 0.56 kV/eme] 2 AR AYS 3
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Fig. 1. Cell profiferation on the different materials used for making the structural scaffolds of the nucleus pulposus by monolayer culture (*: p < 0.05).
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Fig. 2. Scanning electron microscopy images of the electrospun PLGA nanofiber scaffold and cell growth.
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Fig. 5. Histological observations [(A) H&E, (B) Alcian blue] of the stained nucleus pulposus (NP) in the experimental groups (a), (b): Intact group, (c), (d): Defect
group, (e}, {f): Insert group reiatively. (a), (c), (€) Magnification x 40. (b), (d), (f) Magnification x 100. In image of Insert group, % nucleus pulposus, Ik

thermosensitive scaffold.
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