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ABSTRACT

In the field of medical and marine industries, antibacterial surfaces have been emerged as one of the most
important issues. Recently, many researchers have been studying antibacterial surfaces to kill bacteria or prevent
the adhesion of bacteria. In their researches, various materials and structures are suggested to inhibit the
adhesion of bacteria or kill the attached bacteria. However, chemical materials such as antibiotics or metal could
be toxic. Moreover, frequent use of antibiotics causes super bacteria having resistance to antibiotics. In this
study, nano-pillar structured surface was fabricated using polyurethane acrylate (PUA) and the mechanically
induced antibacterial function was confirmed based on the fabricated nanostructures. Nanostructures can damage
the bacterial membrane of Gram-negative bacteria through stretching of bacterial membrane via interaction with
the nanostructures and the bacterial membrane. Consequently, the proposed transparent, flexible and
nanostructured PUA films can be one of promising candidates for antifouling and antibacterial surfaces which
can be applied in various industries.
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2.1 AN R

U271 e AeFut=E Q] o]FAZ A8t
7] 913l Trichloro(1H,1H,2H,2H-perfluorooctyl)silane &
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ATCC25404) 2 AH&-39a, 600nme] 38t ¥ Z(0D60
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Fig. 1 Fabrication process schematics for PUA-based
nanopillar
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Fig. 2 (a) Photograph of the fabricated PUA-based
nanopillar film with flexibility, (b) SEM images
of the PUA-based nanopillar arrays
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Fig. 3 Water contact angle measurements of the bare
and nanopillared PUAsamples; (NP PUA:
nanopillared PUA)
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Fig. 4 (a) Confocal microscopy images and (b) SEM
images of E. coli cultured on the bare and NP
PUA(nanopillared PUA) surfaces for 18h
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Fig. 5 (a) Quantification of area coverage of the live
(green) and dead (red) cells cultured on bare and
NP (nanopillared) surfaces (b) CFU of the E.
coli grown on bare and NP(nanopillared)
surfaces after 18 h culture
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