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Abstract: To develop a small-diameter tissue engineering blood vessel, the silk fibroin (SF)/poly (butylene
succinate) (PBS) tubular scaffolds were fabricated via electrospinning. In the electrospinning process, the
electrospun SF/PBS composite tubular scaffolds were collected on a 3D collector instead of traditional 2D
collector. The effects of 3D collector and process parameters of electrospinning on the morphologies of the
tubular scaffolds were investigated. FTIR was used to study the secondary structure of SF. The mechanical
properties and the porosities of the tubular fiber materials were characterized. The results showed that
SF/PBS composite tubular materials with different sizes and shapes could be prepared by changing the
voltage, TCD and the structure of 3D collectors. The porosity, the tensile stress, the elongation at break and
the burst pressure of the composite tubular scaffold were 84.6%, 4.31 MPa, 46.21% and 358 kPa,
respectively.
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Figure 1. Schematic illustration of fabrication of electrospun
tubular scaffolds using 3D columnar collectors
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Fig ure 2. SEM of SF/PBS composite fibers with different concentrations (a) 6 wt%
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Table 1. Diameters of SF/PBS composite fibers with different
concentrations

# 1 AERES % SF/PBS B & AMER

Gi T 5 5/ % P EAR/om fLBRE (%)
6 247.8 £ 86.7 86.2+2.1
8 582.6+75.25 84.6+1.9
10 1076.7 + 460.9 780+ 1.1
12 2654.2 +551.97 71.1+25
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Figure 3 .Optical images of electrospun tubular scaffolds
(a) electrospun tubular scaffolds, (b) cross section of electrospun
tubular scaffolds (c) tubular scaffold with patterned architecture
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Figure 4. FT-IR of SF/PBS composite tubular scaffolds
(a) pure SF tubular scaffold, (b) pure SF tubular scaffold (ethanol
treatment 30 min), (c) SF/PBS composite tubular scaffold, (d)

SF/PBS composite tubular scaffold (ethanol treatment 30 min)
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Fig.5 Tensile properties of SF/PBS composite tubular scaffolds
(a) pure SF tubular scaffold, (b) pure SF tubular scaffold (ethanol
treatment 30 min), (c) SF/PBS composite tubular scaffold, (d)

SF/PBS composite tubular scaffold (ethanol treatment 30 min).
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Table 2. Tensile properties of SF/PBS composite tubular scaffolds (n=5)
3R 2 SF/PBSEHAEIRIIRMELMH{ERE (7=5)

P P AH 5 (MPa) WK 2 (%) M AR (MPa) PRBREE (kPa)
gl 22 F 3 0.79 £ 0.09 10.15 +0.70 9.43 £0.22 —
4tz FZ I (LA PE 30min) 1.23+0.11 5.05+0.62 26.43+0.15 102+ 15
SF/PBS & A& R4 3.73£0.10 61.54+1.72 18.01 £0.14 286 +21
SF/PBSH A EIR S (L FEALFE30min) 431+0.25 46.21 +2.05 24.65 £0.33 358 +27
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