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Figure S1. (I) Drawing the electrode holder. They were made stacking three sheets of PMMA where A, B, and C are the 
top view, middle and bottom layers, respectively. 1—hole for the reference electrode. 2—Three holes to add PLEs elec-
trodes. 3—places for nuts, 4 -places for nuts and screws for electrode hold, 5—places for screws to adjust the holder height. 
(II) Top view of the disassembled electrode holder. A, B and C are the top, middle and bottom layers, respectively. 1 - hole 
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for the reference electrode, 2 - Three holes to place the PLEs. 3—places for nuts. 4 - Screws to hold the PLEs. 5 - Nuts. 6 - 
Places to add the screws to height adjust. (III and IV) Photo of the (III) dis- and (IV) assembled holder. 4—Screws to hold 
the PLEs. 6—Screws to height adjust. 7—Reference electrode. 8—PLEs 9—microcentrifuge tube or its cap. 

 

 
Figure S2. Oxidation of the working surface of the PLE. (A) Chronoamperogram obtained by the application of +2V for 50 
s in a vigorously stirred solution of 0.1M PBS (pH 7.4) using a bare PLE as the working electrode. The initial oxidation in 
boxed. (B) Cyclic voltagram of the first (black) and second (red) cycle showing the improvement by the oxidization of PLE 
as working electrode. The reference and auxiliary electrodes were Ag/AgCl (KCl 3 mol L−1) and PLE, respectively. 
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Figure S3. Influence of surface modification on the performance of PLE. Cyclic voltammetry (CV) 
recorded in 0.1 mol L−1 PBS (pH 7.4) alone (dashed line) or with 3 mM Fe[(CN)6]4- (solid line) for 
unmodified PLE (A), oxidized graphite (B) and reduced graphite (C). Before and after electro-
chemical treatment (reduced graphite), the peak separation decreased from 670 mV to 90 mV. The 
peak intensity increased 7-fold featuring an electron transfer improvement. The oxidized graphite 
presented a large capacitive current and poor electron transfer property demonstrated by less de-
fined peaks. In all cases, the scan rate was 100 mV/sec with bare PLE and Ag/AgCl (KCl 3 mol L−1) 
as auxiliary and reference electrodes, respectively. 
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Figure S4. SWVs were recorded in 5 mmol L−1 of diPho-HQ prepared in 0.1 mol L−1 Tris-HCl/0.02 mol L−1 MgCl2 solution 
(pH 9.8) after incubating PLE/biEP/BSA in 10−4 IU mL−1 IgG solution to evaluate the device’s reproducibility (orange line, 
n = 5) and stability after 4 (blue line, n = 3) and 28 (black line, n = 3) days of storage at 4 °C. The experiments were performed 
using different electrodes; in the case of the reproducibility test, they were prepared in the same manner on different days. 
The inset bar graph is SWV-current variations with their standard deviations recorded after different days of storage. 
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Figure S5. SWVs were recorded in a mixture of 5 mmol L−1 Fe(CN)63−/4− in 0.1 mol L−1 KCl in each stage of the PLE surface 
modification. Bare PLE (black line), PLE/biEP (red line), and PLE/biEP/BSA (blue line). SWV parameters: amplitude of 10 
mV, a step of 10 mV, and frequency of 6.3 Hz. 



Biosensors 2021, 11, 489 6 of 6 
 

 
Figure S6. Absence of cross-reactivity to antibodies against other pathogens. PLEs were used to assay serum from patients 
with Chagas disease (CD; Typanosoma cruzi), Chikungunya (CHIK), Leishmaniosis (LEISH), Pertussis (PERT), and COVID-
19 (SARS-CoV-2). The median signal from SWVs is presented with the standard deviation from assays performed in trip-
licate. 

 


