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The microstructure of solid surfaces is known to significantly impact functionality. For
instance, in addition to controlling wetting propertiesl!], friction, and optical characteristicsl],
it has been reported that new functionalities, such as antibacterial propertiesi*5l can be
imparted to materials. Microstructure formation techniques commonly used lithography and
imprint methods. However, these methods suffer from challenges related to the use of
environmentally impactful chemicals, the complexity of processes and equipment. Based on
reports that pulse lasers can create fine structures on solid surfacesl>ll‘l at the scale of laser
wavelengths by irradiating them, we focused on microstructure formation through laser
processing

We investigated the laser induced periodic surface structures (LIPSS) formed on a stainless
steel (SUS430) with a femtosecond pulsed laser (pulse width 150 fs, wavelength of 515 nm,
repetition rate of 0.5-5 kHz, and laser fluence of 0.1-0.3 J/cm?) and we investigated the
relationship between the LIPSS and the bacterial effect of the surface and compared LIPSS
formed by nanosecond pulsed laser.

Acknowledgements:

This research was financially supported by a Grant-in Aid for Scientific Research (C) (Grant
No. JP16K06745) from the Ministry of Education, Culture, Sports, Science and Technology
(MEXT), Japan; the New Energy Industrial Technology Development Organization
(NEDO)/Ministry of Economy, Trade and Industry, Japan; MEXT Quantum Leap Flagship
Program (MEXT Q-LEAP) (Grant No. JPMXS0118070187); the AMADA Foundation
(GrantNos. AF-2018203-A3 and AF-2022233-B3); and the Joint Usage/Research Centre on
Joining and Welding, Osaka University.

References: [1] M. Zhang Et al.: Lotus effect in wetting and self-cleaning, Biotribology, 5, (2016),
31-43 [2] ]. Eichstadt Et al.: Towards friction control using laser-induced periodic surface
structures, Phys. Procedia, 12, (2011), 7-15 [3] K. Hisao: Optical Functionalities of Surface Nano-
structure and Their Applications, JSPE, 74, (2008), 781-784 [4] S. T. Reddy Et al.: Micropatterned
Surfaces for Reducing the Risk of Catheter-Associated Urinary Tract Infection: An In Vitro Study
on the Effect of Sharklet Micropatterned Surfaces to Inhibit Bacterial Colonization and Migration
of Uropathogenic Escherichia coli, Journal of Endourology, 25-9, (2011), 1547 - 1552 [5] M.
Okazaki Et al.: Antibacterial effect of periodic structure formed on SUS430 by using nanosecond
pulsed laser, J. Laser Appl, 35, (2023), 042075 [6] M. Birnbaum: Semiconductor surface damage
produced by ruby lasers, J. Appl. Phys, 36, (1965), 3688-3689



