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The detection of ultra-low concentrations of target analytes is a critical requirement in diverse fields such as food
safety, medical diagnostics, and environmental monitoring [1,2]. In this work, we present robust, reproducible,
rapid, and cost-effective methods for the fabrication of Surface-Enhanced Raman Scattering (SERS) active
platform, based on the homogeneous nanopatterning of aluminum surfaces [3,4].

The nanopatterned aluminum substrates obtained by self-ordered nanoporous anodic alumina [5-7], enable the
uniform and repeatable distribution of metallic nanoparticles, resulting in extremely high SERS enhancement
factors for the detection of various analytes, including small molecules and pharmaceutical compounds [8—11].
As shown in Figure 1a, the nanopatterns consist of highly ordered nanoconcavities with well-controlled shape
and size. These concavities are uniformly decorated with self-organized metallic nanoparticles formed by sputter
deposition followed by thermal annealing, as illustrated in Figure 1b.

A comprehensive study is presented on the influence of deposition and annealing parameters on the
morphology of the nanoparticles, including their size, shape, and spatial distribution. These parameters are key
to tuning the plasmonic properties of the substrates and, consequently, their sensing performance.

The resulting nanostructured platforms have demonstrated outstanding SERS sensitivity and reproducibility,
making them highly promising for the detection and quantification of a wide range of analytes in real-world
applications.
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Figures

Figure 1: FESEM images of the nanoconcavities-patterned aluminium substrates without (a) and with Au nanoparticles
decoration (b).




