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Abstract

BACKGROUND: We have found that oriented fibers can guide the alignment of smooth muscle cells in our
previous experiments. Thus, we designed the experiment to prepare well aligned polymeric fibers using
electrospinning technology, aiming at guiding the growth of esophageal smooth muscle cells to maintain cell
morphology and biological function.

OBJECTIVE: Using electrospinning technology, to fabricate isotropic and directed nano-fibrous scaffolds made of
polycaprolacton, gelatin and silk fibroin.

METHODS: Polycaprolacton/silk fibroin fibers at a ratio of 4:1 were prepared with proper parameters, including
solution concentration, voltage and injection speed, under the self-made spinning system. The polycaprolacton/
gelatin sheets with mass ratio of 2:1, 1:1 and 1:2, respectively, were also fabricated under suitable process
parameters. Using the roller collector instead of the metal plate, polycaprolacton/gelatin nano-fibrous scaffold with
good alignment of fibers was manufactured.

RESULTS AND CONCLUSION: The isotropic polycaprolacton/silk fibroin scaffold with fiber diameter of
(535.94126.7) nm was prepared under conditions of solution concentration (0.08 g/mL), injection speed (1.6 mL/h)
and voltage (22.5 kV), and these fibers were uniform with no beads. The isotropic polycaprolacton/gelatin scaffold
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with fiber diameter of (257.9+117.8) nm was prepared under conditions of solution concentration (0.10 g/mL), injection

speed (0.8 mL/h) and voltage (22.5 kV). Using the roller collector instead of the previous metal plate, polycaprolacton/

gelatin (w:w, 1:2) nano-fibrous scaffold with good alignment of fibers was manufactured. The process parameters were
3 000 r/min of rolling speed, 0.8 mL/h of injection speed and 15 kV of voltage.

Subject headings: nanofibers; gelatin; silk
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Table 1  Effects of polymer concentration and operating
parameters on the formation of polycaprolacton/silk fibroin fibers
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Table 2 Effects of polymer concentration and operating
parameters on the formation of polycaprolacton/gelatin fibers

T H AT A AERAS T H Ak A UERAS
W (g/mL) 0.08 Wz inZ, Y4eaniiys) VIR (g/mL) 0.06 B LR ARE, 4a B>
0.09 Wz, (HEYERANARY 0.08 BB H DR AR, g b
0.10 2, e KeED 0.1 TR, T, 5
0.1 SR, H 2RO 0.12 2,
0125 ikt YRR (mL/h) 0.7 e iDb, 24
Y24 W E (mL/h) 0.6 RIS AFE R KB, FLZ T AT R 0.8 M BB Ex, 29
0.8 PR FE R R, ALgiib SE41 4% 0.9 IR R, R
1.0 PRI R R ORI, T FEET R 1.0 Meimz,
1.2 DT R R, s IR T (kV) 17.5 RGN, 2RO
1.4 ARG AR, D gEER 20 ORI, RLBE
1.6 FLZR B ORI A), A1 T 22,5 JREGF, RS LRYERIANYSS)
R (KV) 175 ez i, Wi 25 LRYERLANANIY, LY AL

20 ez i, AR

225 heesL, TowiH

25 TCW, LAY

30 o, LTURANAY), DRI
40 2, LS

FE: BONBRSLEEATEN 4 0 1. BAERTEES N SRR IR E
0.08 g/mL. £j£Hiiiik 1.6 mL/h FILE 22.5 kV.

®3 BHRERFSEXIRCABE/RRBRE FAER AR
0

Table 3 Effects of operating parameters on formation and
alignment of polycaprolacton/gelatin
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Figure 2 Morphologies of polycaprolacton and polycaprolacton/gelatin fibers observed under scanning electron microscope
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Figure 3 Morphology of directed polycaprolacton/gelatin fibers under scanning electron microscope
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