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The incorporation of two metallic nanoparticles (MNPs) into one system has enormous benefits in 
achieving advanced multifunctional nanomaterials in diverse applications such as catalysis, Surface-
enhanced Raman Scattering (SERS), localized surface plasmon resonance (LSPR) sensors, and 
photothermal conversion [1]. Recently, an unprecedented approach known as Vapor Induced Phase 
Separation (VIPS) was developed for the fabrication of precisely shaped gold nanoparticles 
embedded in a poly (methyl-methacrylate) PMMA layer [2]. The main principle of this technique 
relies on the self-assembly of PMMA thin layer into nanoholes, which are used as MNPs synthesis 
reactors. Among several synthetic procedures, VIPS is considered as a powerful and simple route 
because it provides excellent control of structural properties of NPs. It offers compelling evidence 
for producing efficient SERS platforms with controlled size, shape, and interparticle gap distances 
[3,4]. Inspired by this approach, we aim to fabricate multifunctional hybrid nanomaterials such as 
Ag-Au bimetallic nanoparticles (BNPs). This is a new insight in the synthesis of BNPs by a surface-
based strategy. Precisely, we carried out a parametric study dealing with the influence of different 
experimental parameters on optical and structural properties of monometallic and BNPs. The optical 
properties of synthesized BNPs substrates were analyzed by micro-extinction and ellipsometric 
measurements. Ultimately, the significance of the present work lies in assuring the effectiveness of 
the substrates produced in SERS applications by inducing highly sensitive, stable, and reproducible 
SERS substrates over a large scale. 
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                 Figure 1: Schematic illustration for the fabrication of Ag-Au BNPs by VIPS approach  
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