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Table 1 Orthogonal experimental plan

95 BE L IEHE e 1
1 1(1: 1) 1(16kV) 1(0. 10mm/min)
2 1 2(18kV) 2(0. 20mm/min)
3 1 3(20kV) 3(0. 15mm/min)
4 2(3: 1) 1 2
5 2 2 3
6 2 3 1
7 3(2: 1) 1 3
8 3 2 1
9 3 3 2

x2 HLRPBEMNK
Table 2 Viscosity test of spinning fluid

Ui 5 1:1 2:1 3:1
1 1530mPa « S 1250mPa « S 1300mPa « S
2 1640mPa « S 1500mPa « S 1400mPa « S
3 1600mPa « S 1450mPa « S 1400mPa « S
S 1590mPa « S 1400mPa « S 1360mPa « S
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Figure 1 SEM graphs of orthogonal experiment
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Table 3 Analysis of orthogonal experimental results

% A B BIEHE C v e B2 25 22
S (v/v) (kV) (mm/min) YR et A
S 1 1(1: D 1(16) 1€0. 10D 3 4 3.5
1 2 1 2(18) 2(0. 20) 5 3 4
SE 3 1 3(20) 3(0.15) 5 4 4.5
SR 4 2(3: 1) 1 2 8 9 8.5
SH 5 2 2 3 7 7 7
SLH 6 2 3 1 7 8 7.5
S 7 3(2: 1) 1 3 5 3 4
L 8 3 2 1 4 3 3.5
SH 9 3 3 2 4 2 3
¥ ki 4.0 5.3 4.8
¥I1E k2 7.7 4.8 5.2
¥ k3 3.5 5 5
2 4.2 0.5 0.4
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Figure 2 IR spectrogram of PVA, CS and PVA/CS scaffold
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Table 4 Contact angle test

FE R 1# 1% 74

PVA/CS 64.00°£2° 46.50°+2° 62.50°£2°
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ZE I Fe e T2 Wl A ) 48 A SR A0 R BG A BE gk 5 T

AT LA HY o 20 1 18 58 B 34K T 90 % - 7F 90 %6 ~ 110 % i Bl 1N » 40 M 25 Mk S i 2 % 0 a5 1 9%, B 41
ML A A% . PR pR A A 200 e T T AR S T ) PVA/CS 21 4 50 L G 41 i 5 1
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Table 5 Cell proliferation of PVA/CS scaffold

V5 FR R e 2.0g/mL 1. 5g/mL 1. 0g/mL 0.5g/mL
21 it A X 358 5 s 107. 646.5 100. 743.4 98.2+7.8 100. 946.0
BN 0 0~1 0~1 0~1

2.6 {5 PR

BT E T H 40 PVA/CS G4 i (PVA/CS(v/v) =3 ¢ 1,45 22 M JE i 16KV, #f 1 3 B hy
0. 2mm/min) , R F R 28 VA 3C Ik 120, SR J5 8 38 16 A A i B9 B A% O 10mm X 10mm 1 K/, i 5%
WG T A W, AN BB LI A S5mL SBFL SR G A 37°C f8 i 4 i 3647 14 S0 B i 5236
B — R T 49— YK SBF , 76 A [ i 18] 5028 47 BORE . BB 4l K I 36 Uk AT R R TR e = e & Wy,
A B E D=W,—W,) /W, X100%.,

3% PVA/CS L3 pA# 7 KI5 SEM F1 EDS &, )& 3 Ca) Hra] LA 5 i E b4 ) 4 32 18 30 FR
TRURCR Y BT G 3(h) RN 6 AT X SLIURR ) E B 4r S Ca B PLASBEJE 7 IE A 1. 64,15 5
FRFEWE KA Ca/P — 30, LW A RL 3R A DURR Y & B2 B0 I A1 . R 55l KA i 2B BIEWT T PVA/CS
SR BA — 8 RS A T

E/keV

(a)SEM B8 & (b)EDC HEi

3 PVA/CS FZE[EM 7 KAy SEM Fl EDS FE i
Figure 3 SEM and EDS spectrum of PVA/CS scaffold degradation for 7 days

F 6 PVA/CS FHZRFHER T HIR
Table 6 Analysis of calcium and phosphorus components of PVA/CS fiber scaffold

B JRTTH r 8/ BT 8/ Ca/P
28. 00 17.07 1.64

Sy ATIEL 4 R AEFT 7 RN KA I 2T 92 L BB i AR 3O T SBE TP S A 1 Ca 85171 P
B FAEL 4 BT, O BT SR SRl Rk 8 T ah &7 5. W3 7 RUUE , SBE ¥t — 4 B iE 4
b 38 KT WS AR I 2 T AR, L TR R 1 TR RN R A R B R R, RS 14 R F 30
K s S R AN 5] 18 30 R LAG B A ol 6 0 bR . 78 60 KRB A R a8 31 7500, I Ik, 7% 44 B AR
W) & s B T .
2.7 SEMEEEMIK

K H HY-0230 B4 Sy 24 Ge i % PVA/CS £F i 52 28 35 £ B A i B2 0] 328 A Hir 28 4l K s ik, B
EAS S g JLAL PVA/CS 27 4 S 2808 1A% 10mm X 50mm (156 38 Bk CRLA 3 B & 10mm/ min, 4 44
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Figure 4 Degradation rate curve of PVA/CS scaffold
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Table 7 Tensile strength and elongation at break of PVA/CS fiber scaffold

=t
o

1 2 3 4 5 6 7 8 9

PLARIREE /MPa  4.3140.04 4.62+0.03 4.4840.03 7.03£0.05 6.8140.03 6.92+0.04 4.6540.03 4.8640.04 5.0240.03

Wigd K% /% 15.240.1 15.340.2 15.440.1 18.940.1 18.54+0.2 18.0+0.1 16.04+0.1 16.5+0.1 15.3+0.2

H L RPN A SR AT 5 4,56 1Y S50 A 7 A 5iR B2 R A I R AELR LT 1.2.3.7.8.9 4L X A
% X2 T AR B9 IR S S 30 26 PR Y . TEBIR BT BT AR 22 M ) o P BE AR X v
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1.2.3.7.8.9 M2z Pk 22 I 2 h T4 97 22 27 4 v 5 A7 K R ER A5 A, 10l 235 1) 3 ol S BR o 2 Ak o 5 W
2T AR AT R B g 22 RE . A MERE TIN5 SR R W] 7R IE A8 S 0 i e L 45 18 1 ) & i i) PVA/CS £
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(2) 38 33 Xof S A 2 ) 48 11 £ A S AR AT A0 0 5 1k S 30 S5 R R Y R AR IROVR FEE 0. 5~ 2. Omg/mL
BF S ZOMRE Y 4 B FE M 0 B 1 2, B TG A M R A 5

() IRAIE RS2 B 1 45 W], PVS/CS 4246 SBE 245 S K8 K A DURL i W% A R — 2 1 1k
GNP TG 5 1M R B i 60 KB MR N 75 %0, FEAR W) A R R 16 & AR E B A A SR B TR
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(D) Jy 2 Ve Re MR S5 SR R W 75 B A8 5L 0 I B U 45 1 B il 45 i PV A/CS £ 2 SRR A5 B 7. 03
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Preparation and Properties of Electrospun Polyvinyl Alcohol/
Chondroitin Sulfate Fiber Scaffold

WANG Wan-ying, QIN Xiao-su, YAN Ting-ting, CHEN Xi-liang, CHEN Qing-hua”
(Faculty of Materials Science and Engineering , Kunming University of Science and Technology ,
Kunming 650500, China)

Abstract: Polyvinyl alcohol/Chondroitin sulfate fiber scaffolds were prepared by electrospinning with polyvinyl alcohol
and chondroitin sulfate as raw materials, and the optimum preparation scheme of composite porous scaffolds was obtained
by orthogonal experiment. The morphology and structure of the fiber scaffolds were characterized by SEM and FTIR, and
tested the cytotoxicity and degradation proformance of the material. The results shows that when the volume ratio of
polyvinyl alcohol to CS solution is 3 ¢ 1, the spinning voltage is 16 kV, and the injection rate is 0. 2Zmm/min, the spinning
effect is the best. The cytotoxicity of the material is 0 or 1, that’s to say. the material is no cytotoxicity, the degradation
rate is about 75% at 60 days of degradation, so the fiber scaffolds has a good application prospect in cartilage repair.

Key words: Cartilage scaffolds; Electrospinning; Polyvinyl alcohol; Chondroitin sulfate
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