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Abstract: More than a million deaths from iatrogenic infections occur globally every year, and antibacterial
medical devices have proven effective in reducing iatrogenic infections during surgical treatment. It was
found that surfaces with self-cleaning characteristics could effectively prevent bacterial colonization and film
formation and reduce the risk of bacterial contamination on the surfaces of instruments. Currently, the
antibacterial effect of the self-cleaning surface is mainly achieved by reducing the retention of bacterial liquid
on the surface through superhydrophobic properties. However, studies have shown that the submicron
structure with the best antibacterial adhesion does not completely coincide with the micron structure used to
construct a superhydrophobic self-cleaning surface. The superhydrophobic surface may still lead to the
residual colonization of bacteria. Therefore, we constructed superhydrophobic surfaces with different
structures on the surface of medical stainless steel using the femtosecond laser. The surface microstructures,
chemical composition, and water contact characteristics of the superhydrophobic surface were characterized
by scanning electron microscopy, X-ray photoelectron spectroscopy, and contact angle measurement,
respectively. The characteristics of bacterial adhesion and bio-film formation on different superhydrophobic
surfaces were studied by bacterial culture and staining experiments. Studies have shown that the
superhydrophobic surface of medical stainless steel is not necessarily super-antibacterial. Surfaces with a
contact angle of around 170° and a structural spacing of 110um have the best resistance to bacterial adhesion
and biofilm formation, with antibacterial/antibiofilm performance improvements of over 80% compared to
polished surfaces. Conversely, surfaces with a structural spacing of 200um or more have shown poor
resistance to bacterial adhesion. These findings provide valuable insights for the development of highly
effective antibacterial surfaces for stainless steel medical devices.
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