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Competitive SERS platforms consisting of arranged high-density gold nanoparticles on highly 
uniform Al nanoconcavities substrates are presented. The nanostructured Al templates are 
synthesized through removal of nanoporous anodic alumina fabricated with controlled anodization 
conditions [1-2]. Different electrolyte acids have been used for the anodization of the Al templates 
[3], obtaining different distributions of nanostructured surfaces [4]. The gold nanoparticles are 
formed through gold sputtering and subsequent thermal annealing treatment (Fig. 1A). The shape, 
size and arrangement of the gold nanoparticles formed on the Al templates depend on the 
sputtering time and the thermal annealing characteristics. The parameters of these processes have 
been tuned to evaluate their influence on the resulting gold nanoparticles and optimized for 
enhanced amplification SERS response. 4-mercaptopyridine (4-MPY) has been used as probe 
molecule (Fig. 1B). An EF of the order of ~107 for only 10-7 M 4-MPY confirms the effectivity of the 
developed platforms for SERS detection [5]. 
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Figure 1: A) FESEM image of the gold nanoparticles on a highly uniform Al nanoconcavities platform. B) 
Raman signal of several platforms obtained with different sputtering and thermal annealing conditions. 

 

Acknowledgements 
This work was supported by the European Union’s Horizon 2020 research and innovation 
programme, Marie Skłodowska-Curie grant agreement no. 945413, the Ministerio de Ciencia e 
Innovación, PDI2021- 128342OB-I00, by the Agency for Management of University and Research 
Grants (AGAUR), 2021-SGR-00739, by the Catalan Institution for Research and Advanced Studies 
(ICREA) under the ICREA Academia Award and by the Diputació of Tarragona: (DIPTA) 2022/33 
 
References 
[1] G. Macias, J. Ferré-Borrull, J. Pallarès, L. F. Marsal, Nanoscale Research Letters, 9 (2014) 315. 
[2] A Santos, L Vojkuvka, et al., Phys. Status Solidi A Appl. Mater. Sci., vol 209, no 10, 2045-2048, 2012 
[3] J. T. Domagalski, E. Xifre-Perez and L. F. Marsal, Nanomaterials 11 (2), 430 (2021). 
[4] J. Ferré-Borrull, J. Pallarès, G. Macías and L. F. Marsal, Materials 7 (7), 5225-5253 (2014). 
[5] G.I. Dar, E. Xifre-Perez, L.F. Marsal, Adv. Mater. Interfaces (2023) 2300560. DOI: 10.1002/admi.202300560 


