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Highlights
Eco-friendly electrochemical sensor developed for triclosan detection in mouthwash and water samples. 
Gold nanoparticle-modified graphite screen-printed electrode as platform. 
The analytical method demonstrates simplicity and low cost.
Abstract
In recent years, studies involving endocrine-disrupting compounds (EDCs) have become increasingly frequent and have attracted the interest of scientists and research communities. These substances interfere with normal hormonal functions and, consequently, can cause harm to animals and humans [1]. Triclosan (5-chloro-2-(2,4-dichlorophenoxy)phenol) (TCS) is an antimicrobial agent classified as an EDC, widely used in pharmaceuticals and personal care products (PPCPs), including soaps, toothpastes, mouthwashes, detergents, disinfectants, cosmetics in general, and medications [2]. In this work, an electroanalytical method was developed using graphite screen-printed electrodes modified with gold nanoparticles for the determination of TCS in samples of mouthwashes, river water, and tap water. The electrode modification was optimized through a 23 factorial design, the studied parameters were the electrodeposition potential and time, and the concentration of the HAuCl₄·3H₂O solution. The selected values were −0.2 V, 600 s, and 4.0 × 10⁻³ mol L⁻¹, respectively, resulting in a larger active area and improved electrochemical response. The square wave voltammetry was used for the development of analytical method. The linear concentration range obtained for TCS was 0.30 to 10.0 µmol L⁻¹, with a limit of detection (LOD) of 0.29 µmol L⁻¹. The repeatability and intermediate precision studies present relative standard deviation lower than 8.5%. The recoveries obtained from lake water, drinking water, Medianeira River water, and commercial mouthwash samples ranged from 97 to 103%, confirming the method’s applicability without the sample matrix interference. Thus, the proposed electroanalytical methods based on modified carbon screen-printed electrodes demonstrate simplicity, low cost, sensitivity, and applicability across different matrices, representing promising and environmentally friendly alternatives for monitoring these substances classified as contaminants. 
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