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Nanocomposite Hydrogels based on Functionalized Gold 
Nanotriangles as SERS Platforms for Biomarker Detection 

Surface-Enhanced Raman Scattering (SERS) has emerged as a powerful analytical technique for the 

ultrasensitive detection of biomarkers, offering high molecular specificity and low detection limits[1]. The 

performance of SERS substrates strongly depends on both the plasmonic properties of metallic 

nanostructures and the control of their surface chemistry, which governs their stability and interactions with 

target analytes[1–4]. In this work, we develop a nanocomposite hydrogel-based SERS platform consisting of 

anisotropic gold nanotriangles immobilized within an agarose matrix (Figure 1). Gold nanotriangles were 

selected for their tunable localized surface plasmon resonance and their ability to generate intense 

electromagnetic hot spots[4–6]. To improve colloidal stability and tailor the surface towards molecular 

recognition, the nanoparticles were functionalized using aryldiazonium salts, providing robust and versatile 

organic surface layers[1,2,7]. The study focuses on the synthesis and characterization of the functionalized 

gold nanotriangles, their incorporation into agarose hydrogels, and the evaluation of the resulting 

nanocomposite as a SERS substrate. Particular attention is paid to the stability of the plasmonic 

nanoparticles during encapsulation and to the ability of the functionalized interface to promote the indirect 

detection of thiolated biomolecules through surface interactions. This approach aims to combine the optical 

performance of anisotropic plasmonic nanostructures with the mechanical and chemical advantages of 

hydrogels, paving the way toward robust, reproducible, and biocompatible SERS sensors for future 

biomedical and environmental sensing applications. 
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Figure 1: Representation of the indirect strategy for biomarker detection based on aryldiazonium functionalized gold 
nanotriangles incorporated into agarose hydrogels. 


