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A novel and bionic scaffold of nucleus pulposus tissue engineering
LI Chang-ging, ZHOU Yue, ZHANG Chuan-zhi ( Depariment of Orthopedics, Xingiao Hospital, Third Military Medical University,

Chongging 400037, China)

Abstract: Objective To design and construct a new bionic scaffold of nucleus pulposus tissue engineering.

Methods The collagen-hyaluronic acid (HyA) matrices were prepared, and mixed with Collagen type Il (pH I -

2) and lyophilized. 6-chondroitin sulfate (CS) was covalently attached to collagen using 1-ethyl-3-(3-dimethyl amin-

opropyl) carbodiimide (EDC) and N-hydroxysuccinimide (NHS) . Afterwards the initial structure of bionic scaffolds

was evaluated. Results The bionic scaffolds were porous structure, of which the pore size was 89 — 132 pm, the

porosity was 94.8% . Water-binding capacity of resulting matrices was 79.2% , and the denaturation temperature was

74.6 °C. Glycosaminoglycan (GAG) content was 224 mg/g, and the elastic modulus was 0.673 MPa. Conclusion

Composition and tissue structure between the scaffolds are similar to the extracellular matrices of nucleus pulposus.

The bionic scaffold is an ideal scaffold material of nucleus pulposus lissue engineering in structure. Further experi-

ment is required on the biocompatibility of the novel scaffolds.
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1.1 C,/HyA #4584 #y i
LT Gy /HyA WA AR B3 ¢y (AT MBIR A
FHEAFA T T 0.01 mol/L HCI(pH 2.3) ,4 C F ik, il
1.25% (W/V)IF) Cy V&, VE%E Cy TTR0AY pH (35 1~ 2. 4644
CHAPER R T A 9: LOV/V) L% 58 A LR A5 7K 75 R 1) 4
C . 1.25% HyA 3, 2 B P2 6 € 0.5 ml/min. REG)G,4 CF
300 v/min J5HE 4 h,3 000 t/min.4 CEL 15 min 65, B
EUEWATA— R RS IR ML R 18, (R4 ST
=70 CURKFER RSP IR AL Cy /HyA R4 .
11,2 PICTEROUIN 43 SISRHCE 6l 8 1 Cy 13 OREFE 1)
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JEHEAY 500 nm T (LA Cy WA A7 i FRAE TR, I E ) /HYA 3
T ot
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Cy /HyA #4145 50 mg FHLE T 20 ml & 50 mmol/1, 2-
NIy Rk 2 45¢ 1 B2 ( 2-morpholi-noethanesulfonicacid , MES pH = 5.5) 1}
40% CEFFH 30 min(F ) SR F R HAE 20 ml & 50 mmol/L
MES .24 mmol/L EDC .5 mmol/L 3% 317 1% ( N-hydroxy-succinimide ,
NHS)F1 2% 6-CS f] 40% LB, S JE (20 ~ 25 °C) T A2 Ik
24 he HFIESTEEAE 0.1 mol/L Na, HPO, Hisk 2 U, 45 1 hy 1 mol/
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H R 0.1 mol/L NaOH 1.5 ml, i A1 FF M A 0.1
mol/L HCLH % pH = 7.4, 1A 1 mg/ml 8 58, IR 515G 37 C
TRTE 24 ho A 60% = FHGERZEWIE 10% (717 24 h. BILJG
B WG A 4 R IR B K £ B2, O 48 h, 1 B0 A LT
WLAFUTTEWTR T 1 ml 28180k b, BITS GAG 15K .
1.3.2 GAG FEE  HGAGRESR 0.1 ml, HEWHIA 1.5
ml PR L Y3 IR 5T, 10 min f5, 0.5 em JEBE WL (a4, T
480 nm FE AN 5E
1.3.3 GAG 4530 HRiE R FIRR AR GAG 153 s B T8
PRI HEEE I b, 59T SDS-PAGE,, B T T BAT 2% 3% 1 - i A 4 14
o 2B S A 0 T GAG & KA i 40 (8.
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BT BEATOLEERE ah (1 FLAESE 4 B2 a0 =5 TRl FE 9 . O R O ik
KAEHC T RRRR P 9LA
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Fig 1 The transmittance of polyion complex formation under the
different pH of collagen Il /HyA solution
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Fig 2 Porous structure of the scaffold
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Fig 4 'The ultrastructure of the scaffold
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2.4.1 fLpE# 8 B0 bE AL B RN 96.4% , f /b K
92.6% , T2 Jj(94.8+1.5) %
2.4.2 FKiEN SRR K EE R K 83.0% L Bk

MR 75.8% X R (79.2£2.8) %

2.4.3 HURHEEE SN SRR R A e (] R ey A S M
(19 58.1 CHEEF] 74.6 C. LW HE SR HCEE RS W 54
B P <0.01),

2.4.4  (RAMEPIRRRPERE PR SIS IR PR 9 50 s AC K
SR I D A A R Ol 39,59 T A 5 K S 2 0 B fiR R e 1
63.5% , W] AZIENY Ak B e 1 4 AR R I D A U i I B
fiEh(P<0.01)

2.4.5 By A AR R SRR R T 0,673
MPa, A< 5 I S 4200 S0 PE RS L2 0 0.216 MPa. 75 : 28K 2
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B WA SEEL A BH RS EDC N A AL )
P4, P15 75— T I B RN T B 1 7
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A T AR B S 1 1 it B R e 1, D4 i S R
BHIEKEE 1. NHS fERE4R & EDC A8 16 5 17 B i i
FUIRE R AC AL . 3 H Pieper 255 {F 52 NHS fE#S 4
ROHLAR B CS LN 25 G BB A S B R R A PR TR
ARG BT ) Cy /HyA 4R, L EDC + NHS 38
WA T CS, Tl T 05 A4 B i 4 40 TR S 3
FAEE, 8 AR T 1 4 19 S B AL B HE 3] B A 5, AL
B/ #2951, FLAR 4 89 ~ 132 nm. GAG 1 & ik
5| 224 mg/g.
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132 nm BYFLAZ , BEAEIE A 2% 40 U 9 4= 1 594 8 9% Y AL
BTN BB A R I 4 A < BT 75 5 37 0 I3 A A2 i A
PP HE L 5 o BB AR B AE R 1 1 R, S 2040 i 2
BT E KT . B GAG Frit )y 224
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