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ABSTRACT

The biodegradation of electrospun nano-fibers of poly(e-caprolactone) (PCL) was initially
investigated with respect to the environmental application of PCL non-woven fabrics, using
pure-cultured soil filamentous fungi, Aspergillus oryzae, Penicillium caseicolum, P. citrinum, Mucor
sp., Rhizopus sp., Curvularia sp., and Cladosporium sp. Three kinds of non-woven PCL fabrics with
different mean fiber diameters (330, 360, and 510 nm) were prepared by changing the viscosities of the
pre-spun PCL solutions. All of the pure-line soil filamentous fungi tested grew on the two fiber
materials. Electron microscopy was used to observe the biodegradation processes revealing
remarkable growth of two fungi, Rhizopus sp. and Mucor sp., along with the accompanying collapse of
the nano-fiber matrices. In the biochemical oxygen demand (BOD) test, the biodegradation of the
330 nm PCL nano-fibers by Rhizopus sp. and Mucor sp. exceeded 20% and 30% carbon dioxide
generation, respectively. The biodegradability of the PCL non-woven fabrics decreased with the
mean fiber diameter and th 330 nm PCL nano-fiber that was made from 150 cPs solution exhibited the
highest biodegradability. These results might offer some clues for the applications of the PCL
non-woven fabrics having the controlled biodegradability in the environmental uses.
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