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Antibacterial functionalization of stainless-steel via LIPSS
control using a femtosecond laser
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Recent studies have demonstrated that antibacterial properties can be imparted by creating
nanopillar-like microstructuresl!l and periodic structurel?! inspired by biomimetics. Therefore,
we focused on laser processing. Figure 1 shows experimental setup. This method enables the
formation of microstructures on various materials through a simple process and has the
potential to be applied to existing products.

A/2 ;half waveplate  SHG : Second harmonic generation

PBS : polarizing beam splitter . _~ Eshrichia coli (E.coli)
M2 pBs A2 pBs mirror i
TR

Laser Diode = ! | Yo vz
63s0m | 7
Translational
stage
fs laser i CMOs
, 515 nm T Camera
SHG Lens Target
Fig 1 Experimental setup for LIPSS formation Fig 2 Schematic Diagram of LIPSS and E.coli

In this study, we formed laser-induced periodic surface structures (LIPSS) by irradiating a
stainless-steel surface perpendicularly with a pulsed second laser and conducted
antibacterial tests (JIS Z 2801).

As a result, the LIPSS with an average interspace of 700 nm exhibited 20% antibacterial
efficacy, whereas that with an interspace of 400 nm demonstrated 80% efficacy. This
indicates that antibacterial performance is related to the interspace and the uniformity of the
periodic structure. A similar trend has been observed in surface topographies formed by
Fine particle bombarding (FPB)I®l. In our presentation, we will discuss the investigation of
conditions that enhance antibacterial performance.
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