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Choose the material of each layer of 3LVG.

Each layer of 3LVG provided unique function that inner and outer layer which contacted 

directly cells should possessed good biocompatibility, but meddle layer should have good 

mechanical properties for preventing vascular ruptured.

 Biocompatible rigid PLA and soft PCL were chosen to fabricate inner and outer layer of 

vascular graft for their excellent biocompatibility as reported before.1 But weak of them was 

low mechanical properties. In order to find optimized mechanical properties of rigid PLA and 

soft PCL, five mass ratios of PLA/PCL (3:7 w/w, 1:1 w/w, 7:3 w/w, pure PLA and pure PCL) 

were investigated. Observed under SEM, different mass ratios of PLA/PCL fibers had no 

obvious difference in morphology. Diameter ranged from 0.58 ± 0.19 μm to 1.34 ± 0.33 μm 

(Fig. S1). Mechanical properties of different mass ratio films were also measured (Fig. S2) (In 

the process of chosen material of each layer of 3LVG, we measured mechanical properties of 

the electrospun films). We found that when the mass ratio of PLA/PCL was 3:7 w/w, max 

stress of composite film was 3.5 ± 0.4 MPa and max breaking strain reached 164 ± 15% (Fig. 

S2). Therefore, PLA/PCL (3:7 w/w) was chosen as inner and outer layer materials.1-3 Although 

we find a good mass ratio mechanical properties of PLA/PCL (3:7 w/w), mechanical properties 

of PLA/PCL (3:7 w/w) are still not strong enough as the supporting layer. 

On the contrary, PU/PCL is good strength and elastic material, but its biocompatibility is not 

as good as PLA/PCL (PU/PCL is still a non-toxic material). PU/PCL (3:1 w/w) was chosen for 

fabrication middle layer of 3LVG under consideration of the mechanical properties.4-5 

Composite electrospun film (PU/PCL) had tensile strength of 45.0 ± 4.6 MPa and breaking 

strain of 511 ± 87%. It's an ideal candidate material for its good mechanical properties.



Fig. S1 SEM images of different mass ratio of PLA/PCL and PU/PCL. (a) Pure PCL. (b) Pure 

PLA. (c) PLA/PCL (3:7 w/w). (d) PLA/PCL (1:1 w/w). (e) PLA/PCL (7:3 w/w). (f) PU/PCL 

(3:1 w/w). Scale bars = 30 μm.

 

Fig. S2 Mechanical properties of different mass ratio of PLA/PCL film. Representative tensile 



stress-strain curves of different mass ratio of PLA/PCL. The compositing of these two materials 

with appropriate mass ratio will overcome their weakness so that it would reach good 

mechanical properties with high stress and strain.

Fig. S3 Mechanical properties of PLA/PCL (3:7 w/w) film and PU/PCL (3:1 w/w) film. (a) 

Representative tensile stress-strain curves of PLA/PCL (3:7 w/w) and PU/PCL (3:1 w/w). (b) 

Elongation at break. (c) Ultimate tensile strength.



 

Fig. S4 SEM images of fibers at different received speed. (a) 0 rpm, (b) 400 rpm, (c) 800 rpm, 

(d) 1200 rpm, (e) 1600 rpm, (f) 2000 rpm. (g) 2400 rpm. (h) The received device.

Fig. S5 The proliferation of HUVECs on the surface of vascular grafts. Image (a), (b), (c) and 

(d) are the proliferation fluorescent staining of HUVECs with cultured days (1, 3, 5 and 7 days) 

indicating high proliferation of HUVECs. Scale bars = 500 μm. 

 



Fig. S6 Fluorescent images of VSMCs which seeded on the two kinds of outer layer of 3LVG. 

(a) - (d) Images of VSMCs seeded on aligned fibers outer layer of 3LVG. (e) - (h) Images of 

VSMCs seeded on random fibers outer layer of 3LVG. The cultured time was 1, 3, 5 and 7 

days. Scale bars = 500 μm. 

Fig. S7 The digital photos of tensile stress-stain process of artificial vascular. (a) Beginning of 

tensile test, the vascular graft was fixed by two clamps and pulled off by the test machine. (b) 

The vascular graft was pulled at large strain level. (c) At the time of completely rupture of 

vascular graft. 
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