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Abstract: Polycaprolactone (PCL) has been applied to tissue engineering because it has excellent biocompatibility and
biodegradable properties. However, there is a limit to hydrophobic surface and low cell adhesion, therefore the PCL
requires surface modification for increasing hydrophilicity and cell adhesion capacity. In this study, PCL films and nano-
fibers were manufactured by solvent casting and electrospinning, respectively. They were modified by 2-aminoeth-
ylmethacrylate (AEMA) that had hydrophilicity and amine groups of positive charge using gamma-irradiation. The
surface properties of AEMA-grafted PCL films and nanofibers were confirmed by ATR-FTIR, and amine groups were
increased by surface area and gamma-irradiation dose. A significantly higher amount of negative-charged proteins
adhered to hydrophilic and cationic surface of AEMA-grafted PCL nanofibers than that of AEMA-grafted PCL films,
because of increased amine groups and electrostatic interaction. The results show that AEMA-grafted PCL nanofibers are
possible to apply tissue engineering scaffolds.
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Figure 1. Schematic diagrams of (a) fabrication of PCL films using solvent casting; (b) fabrication of PCL nanofibers using electrospinning,.
PCL films and nanofibers were grafted on AEMA using gamma-irradiation.
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Figure 2. SEM images of AEMA-grafted PCL films (a-d); nano-
fibers (e-h) : (a, e) 0 kGy, (b, f) 5 kGy, (c, g) 15 kGy; (d, h) 25 kGy
radiation dose (Scale bar: 100 um).

Table 1. Fiber Diameters of AEMA Grafted PCL Nanofibers

Radiation dose (kGy)

Fiber diameters (um)

0 1.11+0.70
5 1.12+£0.74
15 1.14+0.74
25 1.25+0.92
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Figure 3. ATR-FTIR spectra of (a) AEMA-grafted films; (b) nano-
fibers by 0 (pure PCL), 5, 15, and 25 kGy radiation dose.
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Figure 4. Morphologies of water droplet and static water contact
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5, 15, and 25 kGy radiation dose.
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Figure 5. (a) Fluorescamine staining; (b) graft yield of AEMA-
grafted films and nanofibers by 0 (pure PCL), 5, 15, and 25 kGy
radiation dose. *Corresponds to a p>0.05, no-mark corresponds to
a p<0.05.

Table 2. Graft Yield of AEMA-Grafted PCL Films and
Nanofibers

o Graft yield (%)
Radiation dose (kGy)

Films Nanofibers

0 0 0
5 0.28+0.11 4.37£3.67
15 1.19+0.51 23.62+0.87
25 3.48+1.26 27.96+2.70
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Figure 6. TGA curves of (a) AEMA-grafted PCL films; (b) nano-
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