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Figure S1. Schematic diagram for AMP3291 design.

Chemosensors 2021, 9, 73. https://doi.org/10.3390/chemosensors9040073

www.mdpi.com/journal/chemosensors



Chemosensors 2021, 9, 73

2 of 4

Start

Serial communication
begins

[ ADS1115 Configuration |

| C communication begins

LMP91000 Configuration
Three Lead electrochemical
cell.

7 kQ Gain.

Gain =16
Differential mode.

\

' \

Timer interruption every
05s

External voltage reference.
Internal zero 20 % voltage
reference.

(c)

InterruptCounter = 1

Bias potential

Serial port
avaible?

Bias potential
0.3Vor0.4Vv

Bias potential = 0.4 V

Bias potential = 0.3 V

InteruptCounter>0

Yes
¥

-

\

~\

Potential measurement

InterruptCounter = 0

Interuption enable

Send measurement via
serial bus.

No

Yes

Clean serial bus
Disable interrupt

Figure S2a. General flow diagram for AM3291 operation.
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d setup()

gin(I2C_SDA, I2C_SCL, 10000); // Begin serial comunication
9in(9600)

Serial.

ads.begin();  // Initialize ADC

ads.s in(GAIN_SIXIEEN): //16x gain +/- 0.256 1 bit = 0.0078125 mV

timer = timerBegin(0, 80, t: // ESP32 clock frecuency = 80 MHz
timerAttachInterrupt (timer, sonTimer, true); //Interrupt name: onTimer
timerAlarmiirite (cimer, 500000, true): //Timer interrupt every 0.5s

LMP91000,
ADS1115 and
timer setup

0
: //Gain=7kQ
: // Load resistence 33 Q

): // Set external voltage reference
'/ Set internal zero as 20% of reference
407 // Set three leads electrochemical cell

(@)

sBias(); // Bias potential is positive
22(0);  // Bias potential = 0

while (Serial.available() > 0) { //Wait until serial bus is avaible on LabVIEW GUI
PosBias (.
incomingByte = Serial.read(); // Read the bias potential selection
if (incomingByte == 51){

pstat.setBias(S); // Bias potential 0.3 V
}
else {

pstat.setBias(€); // Bias potential 0.4 V
}
timerAlarmEnable (timer); // Enable timer interruption

if (interruptCounter > 0) {
POrtENTER_CRITICAL (stimerdux);
intermuptCounter—; // interruptCounter = 0
POrtEXIT_CRITICAL (stimerMux)

totallnterruptCounter++;
results = ads.readADC_Differential 0_1(); //Read differential voltage between ADS1115 A0 and A1 (A0 - A1) , digital byte

(h*totalInterruptCounter)-0.5; // Time for plot, O to 550 with 0.5 increments
(tiempo,1)): // Send first time via serial

Serial.println(; ng(results * multiplier, €)): // Send the actual potential that ADS1115 read

}

if(totallnterruptCounter >1100){ //Whent=550s

// Total interrupt Counter is 0

// Disable timer interrupt

// Clean Serial bus and now wait for the serial bus to be
// avaible on LabVIEW GUI

totallnterruptCounter=0;
timerAlarmDisable (timer);

Amperometry code (b)

void IRAM ATIR onTimer() { //Inerrupt code
PortENTER CRITICAL ISR(seinezMux)? // puorvtime the timer gets to 0.5 s

interruptCounter++; s
POrtEXIT CRITICAL_ISR(stimeriux); // InterruptCountert+

Interruption handle

(©

Figure S2b. Description of the programmed subroutines for AM3291 operation.
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Figure S3. Detection of uric acid with the AM3291 at +0.5V.
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Figure S4. Detection of uric acid with the AM3291 at +0.3V in artificial saliva, comparison between SPE and SPE-AuNps.



