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Apprendix
Estimation of the surface enhancement by LIPSS
[image: ]Fig. S1: Schematic of LIPSS structures approximated as elliptical half-cylinders (EHC).
The specific surface area of the surface after LIPSS formation was calculated using the method described by Karim et al. [1]. Initially, the flat, unstructured surface (S0) was considered to be rectangular, its surface area being defined by:

After laser structuring, the shape of the D‑LIPSS is assumed to be approximated by elliptical half-cylinders (EHC), as shown in Fig. S1. The surface area of an EHC is given by:

Where P is the perimeter of the EHC and Ly likely refers to the length of the EHC along the y-direction. If Nx elliptical half-cylinders (Nx protrusions) are considered, the total surface area is given by:

 The number of nano-structures Nx is calculated as:

Where Λ denotes the spatial period of the LIPSS equal to 850 ± 20 nm. The specific surface area is then expressed as:


To calculate the perimeter, Ramanujan’s approximation for the perimeter of an ellipse was used [2]:


Where A represents the amplitude of the LIPSS, taking into account the oxide layer formed after laser structuring. The value of A is approximately 900 nm.  The surface enhancement ratio (Σ) induced by LIPSS formation can be determined from expressions (1) and (2).

In this study, the surface enhancement ratio (Σ) is approximately 3, indicating that the surface area is enhanced by 200%.
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