28 1 2 2011

bty Nbtersiw %/z/mx!z}w S s Vol 28 No 1 February 2011

: 1000- 3851(2011)01- 0104- 05

/

MILF, A LM &, 4, ZRAHC, TR

(1. s 210096; 2. N 210096;
3. s 225001, China)
(CS) (PCL) \ CS/ PCL
SEM , (EPCs) )
SEM
400 nm ;€S PCL 0.5 CS/PCL
31.64%, - ; EPCs  CYPCL 95. 1%,
CS/PCL
R318.08 © A

Preparation and characterization of chitosan/ polycaprolactone vascular

scaffolds by electrospinning
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Abstract: The chitosan/ polycaprolactone(CS/PCL) vascular scaffolds were prepared by electrospinning in order to
combine the advantage of chitosan( CS) and polycaprolactone(PCL) into the vascular scaffolds. The obtained CS/
PCL vascular scaffolds were characterized by SEM and electronic universal testing machine. The endothelial
progenitor cells( EPCs) were implanted in the scaffolds with various mass ratios of CS to PCL. The vascular
scaffolds were examined by adhesion rate in different culturing times and the cells breeding was observed. The
obtained CS/PCL vascular scaffolds show porous, nano- structured surfaces, similar to the natural extracellular
matrix. When the mass ratio of CSto PCL is 0.5, the breaking elongation of CS/ PCL vascular scaffolds reaches 31.
64% , and the curves of stress— strain indicate that the obtained vascular scaffolds possess good elastic deformation.
The adhesion rate of EPCs on CS/ PCL vascular scaffolds is 95. 1%, the observation of EPCs labeled with CM - Dil
(chlormethylbenzamido- 1, 1 dioctadecy 1- 3, 3, 3, 3 - tetramethylindocarbocyamine) after culturing 72 h by
fluorescence microscopy also illustrates that CS/PCL vascular scaffolds are beneficial to cell growth and cell

adhesion.
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Fig. 1 SEM images of PCL (a) and CS/PCL (b)

membrane prepared by electrospinning
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Table1 Mechanical property of vascular scaffolds of
CS PCL with different mass ratios

Mass ratio of  Breaking Breaking Elastic
CS to PCL strength/ M Pa  elongation/ %  modulus/ MPa
2.0 6.02%3.4 4.60%0.3 80.2110.9
1.0 2.79%1.5 16.98%£0.5  7.11%0.4
0.5 2.05%2.1 31.64%£0.7  3.45%0.5
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Fig.2 Curves of stress— strain of various electrospun vascular

scaffolds prepared with different mass ratios of CS to TPP
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Table 2 Adhesion rates at different culturing times on various vascular scaffolds %

Culturing time 4h 12h 24 h
Electrospun CS/ PCL(Mass ratio of CS to PCL is 2) 37.02%3. 62 88.3313.69 95.10%3.33
Electrospun PCL 34.8713.63 82.40%t5.03 88.17+3.24
Electrospun CS 30.44%5.23 85.34%6. 21 89.02%2.19
General membrane CS/PCL 27.47+4.21 62.82%3.75 70.24%4. 42

(Mass ratio of CS to PCL is 2)

3 CM- Dil EPCs 72 h

Fig.3 Observation EPCs labeled with CM— Dil on culturing time of 72 h by fluorescence microscopy
((a) Electrospun CS/PCL(Mass ratio of CS to PCL is2); (b) Electrospun PCL; (c¢) Electrospun CS;

(d) Clenleral ' menibrae 5/ PCL( Mass ratio ‘of €S- to'PCLI Hs '2))
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