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Rapid SERS-based detection of sulfonamides  

in aquatic environments 
 
Antibiotics play a crucial role in healthcare by treating bacterial infections and preventing severe complications. 
However, their extensive use and misuse, combined with the limited efficiency of current wastewater treatment 
processes in removing pharmaceutical residues, have contributed to the presence of antibiotics in various 
environmental compartments, including aquatic systems [1-2]. The continuous release of these compounds into 
the environment promotes the development of antibiotic-resistant bacteria, causing a significant threat to public 
health. To mitigate this issue, the European Union has established monitoring requirements and detection limits 
for several classes of commonly used antibiotics [3]. 
Sulfamethoxazole, a sulfonamide antibiotic, is widely prescribed to treat urinary tract infections and is therefore 
considered a priority contaminant for environmental monitoring. The development of rapid, sensitive, and portable 
detection methods is a critical need for this class of molecules and other antibiotic families. However, the analysis 
of complex matrices, such as seawater, remains challenging due to interferences from salts and naturally 
occurring organic matter during the measurements. 
In this work, Au nanoparticle-based composites were employed as both adsorbent materials for antibiotic 
molecules and surface-enhanced Raman scattering (SERS) substrates for their detection.  The SERS detection 
of different sulfonamides was performed in tap water, groundwater, and seawater. The SERS analysis of 
sulfonamides in tap water and groundwater was successfully carried out with almost no sample preparation; 
however, a desalination step was needed for their detection in seawater. The dual functionality of Au nanoparticle-
based composites enabled the sensitive detection and discrimination of sulfonamide antibiotics at low 
concentrations in different water types.  
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