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Sulfamethoxazole (SMX) is a typical antibacterial agent of the sulfonamide family [1], widely used in the 
treatment of infectious diseases in humans and dairy cows [2]. Due to this, there is significant interest 
in its determination in various matrices. Homemade conductive inks are low-cost materials frequently 
exploited for the construction of sensitive, accessible, and disposable electrochemical devices, resulting 
in more economical analyses of various samples. This work describes the construction of lab-made 
disposable electroanalytical devices using homemade conductive ink [3] derived from a mixture of 
graphite and glass varnish, aiming to detect SMX in milk samples. Initial tests showed that the 
electrochemical oxidation of SMX caused serious contamination on the proposed electrode surface (Fig. 
1A and B). To overcome the serious antifouling phenomenon, the proposed low-cost electrode was 
coupled to a batch injection analysis (BIA) cell with amperometric detection (AD) (Fig. 1C). Thus, three 
different potential pulses were sequentially applied to the working electrode: detection potential (+1.3 
V) and two cleaning potential pulses (+1.5 V for anodic cleaning and -1.5 V for cathodic cleaning). These 
procedures allowed for precise results (Figs. 1C and D and Figs. 2A and B). 

 
Figure 1. (A) CV scans (scan rate: 50 mV s-1; ΔE: 5 mV) obtained before (a) and after addition of 0.3 mmol L-1 of SMX (b, c, 
and d; n = 3). (B) DPV responses (a: 60 mV; modulation time: 50 ms; ΔE: 5 mV) recorded before (a) and after addition of 100 
µmol L-1 of SMX (b, c, and d; n = 3). (C) BIA amperograms obtained at +1.3 V (injected volume: 50 µL; dispensing rate: 290 
µL s-1; stirring speed: 970 rpm) for injections of ten solutions containing increasing concentrations of SMX (a-j: 0.0 to 75.0 
µM). (D) Respective calibration plot (R2 = 0.997). Working (plastic base covered with conductive ink), counter (platinum), 
and reference (Ag/AgCl) electrodes; supporting electrolyte: 0.12 mol L-1 BR buffer (pH 2). 

 
From the calibration curve (Fig. 2), the LOD and LOQ were determined to be 0.31 and 0.93 µmol L⁻¹, 
respectively. These values allow the analysis of milk samples, since the concentration of 6.2 µmol L⁻¹ of 
SMX was found after application of SMX in cattle for 12h [5]. Better selectively and recovery values 
between 97 and 119 % were only obtained when the difference in currents detected at the two potential 
pulses (i1.3 V – i1.0V; injecting each sample twice) [4] were used. The proposed electrochemical device, after 
coupling to the BIA system, offers good cost-benefit ratio when compared to conventional 
electrochemical systems. For routine analysis of food samples, mainly in laboratories with limited 
resources, the BIA-AD system has appreciable capability as an alternative tool to the traditional analytical 
methods. 

Figure 2. (A) BIA amperograms obtained at +1.3 V for injections 
of standard solutions containing SMX (a – f: 1 to 20 µM) and 
three milk samples diluted in supporting electrolyte (BR pH 2) 
after spiked with 5 µM (g, h, and i); 10 µM (j, k, and l) and 20 µM 
(m, n, and o). Applied potential pulses: +1.0 V / 20 s; +1.3 V / 20 
s; +1.5 V / 20 s; -1.5 V / 20 s. BIA parameters (see Fig. 1). (B) 
Calibration plot (R2 = 0.999). 
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