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Abstract: The uniform nanofibers of poly(L-lactide-co-&-caprolactone) (PLCL) with different contents of marine
collagen (MC) were successfully prepared by electrospinning method. The effects of the major parameters in
electrospinning process such as tip to target distance (TTD), voltage, nozzle size and flow rate on the average diameter
of the electrospun nanofiber were investigated in generating composite nanofiber. The diameter and morphology of the
nanofibers were confirmed by a scanning electron microscopy (SEM). Also, we measured a water contact angle to
determine the surface wettability of the nanofibers. The average diameter of the nanofibers decreased as the value of
TTD, MC contents, and voltages increased in comparison with that of pristine PLCL nanofiber. In contrast, the
diameter of the nanofibers increased as the flow rate and inner diameter of nozzle increased in comparison with that of
pristine PLCL. In addition, the hydrophilicity of the nanofiber and attachment of MG-63 cells on the sheets increased
as incorporated collagen contents increased. Therefore, the marine collagen would be a potential material to enhance
cellular interactivity of synthetic materials by mimicking the natural tissue.
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Figure 1. SEM images and fiber diameter distribution of PLCL/MC
fibers as a function of polymer solution concentration (a) 3 wt%; (b)
Swt% (PLCL/MC=7/3 (w/w), electric voltage=10KkV, flow rate=
0.001 mL/min, tip-target distance=15 cm, needle size=25 G).
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Figure 2. SEM images and fiber diameter distribution of PLCL/MC
fibers as a function of the MC content of total polymer solution (a)
PLCL/MC=10:0; (b) PLCL/MC=7:3; (c) PLCL/MC=5:5; (d) PLCL/
MC=3:7;(e) PLCL/MC=0:10 (concentration=3 wt%, electric voltage=
10kV, flow rate=0.001 mL/min, tip-target distance=10 cm, needle
size=25 G).
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Figure 3. SEM images and fiber diameter distribution of PLCL/MC
fibers as tip-target distance (a) 10 cm; (b) 15 cm; (¢) 20 cm (PLCL/
MC=7/3 (w/w), electric voltage=10 kV, flow rate=0.001 mL/min,
needle size=25 G).
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Figure 4. SEM images and fiber diameter distribution of PLCL/MC
fibers as a function of electric voltage (a) 10 kV; (b) 15 kV (concen-
tration=3 wt%, PLCL/MC=7/3 (w/w), tip-target distance=10 cm,
flow rate=0.001 mL/min, needle size =25 G).
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Figure 5. SEM images and fiber diameter distribution of PLCL/MC
fibers as a function of flow rate (a) 0.001 mL/min; (b) 0.003 mL/min; (c)
0.005 mL/min (concentration=5 wt%, PLCL/MC=7/3 (w/w), tip-tar-
get distance=10 c¢m, flow rate=0.001 mL/min, needle size=21 G).
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Figure 6. SEM images and fiber diameter distribution of PLCL/MC
fibers as a function of needle size (a) 21 G; (b) 25 G (concentration=
3 wt%, PLCL/MC=7/3 (w/w), tip-target distance=10 cm, flow rate=
0.001 mL/min, electric voltage=10 kV).
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Figure 9. SEM and fluorescence microscope images of MG-63 cells
on PLCL/MC nanofibers (red color: actin filament, blue color:
nucleic acid).
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