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Figure 1. CVs of 1% HMT-PMBI coated film recorded during loading in an aqueous solution of 5 mM
KsFe(CN)s (a) and 3 mM KelrCls (b); supporting electrolyte 0.1 M NaCl. Scan rate of 100 mV s™.
S2.

The surface coverage values (I, mol cm=) of HMT-PMBI coated films with incorporated the
redox probes KsFe(CN)s or KaIrCls were calculated from the CVs recorded at low scan rates, after
transferring the modified electrodes into the supporting electrolyte solution without the redox specie
(Figure 1a,c), e.g., when the CVs display thin-layer characteristics using the relation:

I_'=L D

nFA
where Q (C) is the charge on the forward or reverse scan, n is the number of electrons transferred (n
=1 for both KsFe(CN)sand KoIrCls), A (cm?) is the geometric area of the electrode, and F is the Faraday
constant (96486 C mol™). These values can also be expressed in terms of concentration, Co’, by
dividing the surface coverage with the thickness of HMT-PMBI coated film, @ (cm), calculated in dry
conditions using the profilometer, e.g.,
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The apparent diffusion coefficients were calculated by using two methods, e.g., (1) the Randles-
Sevcik and (2) the Anson’s plot methods. For the method using the Randles-Sevcik equation[1], e.g.,

Iy ac = (2.69x10%)n%/2AD,% Cov'/? )

we plotted the anodic peak currents, I in the case of Fe(CN)s*~ or the cathodic peak current Iy in the
case of IrCle* versus the square root of the scan rate, v, with the tacit assumption that the redox
process is reversible. To underline the fact that the AE; for each recorded CV increased monotonically
with the scan rate and this will lead to an underestimation of Day. The slope of these plots recorded
in the faster scan rate regime, combined with thickness of the polymer film evaluated using the
profilometer and the number of electroactive species obtained by coulometric integration of the
anodic (or cathodic) peak currents under thin-layer conditions allowed the evaluation of the apparent
diffusion coefficient values of HMT-PMBI coated electrodes. Instead, for the Anson’s method,
potential-step chronocoulometry was used to determine the values of Day from the slope of the plots
of the charge Q vs. the square root of time, #2, using the relation[2]:

[sqml/z] 3 [Snl/z]z W
avr | 2Fr | 2Fc

where S is the chronocoulometric slope (C cm? t'2), and I, @, and F with the conventional meaning
as previously mentioned.
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Figure 3. CVs of 1% HMT-PMBI coated film loaded in 5 mM KsFe(CN)s (a) and 3 mM KaIrCls (b) after
transferring to 0.1 M NaCl supporting electrolyte and continuous cycling for 1 hour. Scan rate: from
100 mV s
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Figure 4. CVs of 1% HMT-PMBI coated electrode recorded in a solution containing 1ImM UA at pH 7
(a) and 1 mM AA at pH 4 (b) (black) and immediately after transferring in 0.1 M NaCl supporting
electrolyte (red); Scan rate of 50 mV s
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Figure 5. CVs of 1% HMT-PMBI coated electrode recorded in 1mM UA at pH 7 (a) and 1 mM AA at
pH 4 (b) at different loading time; supporting electrolyte: 0.1 M NaCl; Scan rate of 50 mV s
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Figure 6. CVs of 1% HMT-PMBI coated electrodes recorded in 1 mM UA (a) and 1 mM AA (b) at
different pH values; supporting electrolyte: 0.1 M NaCl; Scan rate of 50 mV s
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Figure 7. DPVs of bare GCE (a) and of 1% HMT-PMBI (b) coated electrode recorded in 0.1M NaCl in
the presence of constant 0.05 mM AA and various concentrations of DA, from 75 uM to 1 mM for (a)
and 0.2 mM to 2 mM for (b). Scan rate of 10 mV s Inset: plot of peak currents vs. concentration of
DA.
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Figure 8. Chronoamperometric (i-t) response of bare (a) and of 1% HMT-PMBI (b) coated electrode
obtained with successive concentration of AA from 5pM to 0.2mM recorded in 0.1 M NaCl
supporting electrolyte (pH 4), applied potential 0.3 V. (c) Calibration plot as a function of AA
concentration as in (a, b). Error bars calculated from 3 repeat measurements.
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Figure 9. Chronoamperometric (i-t) response of bare (a) and of 1% HMT-PMBI (b) coated electrode

obtained with successive concentration of UA from 5 uM to 0.3mM recorded in 0.1M NaCl

supporting electrolyte (pH 7), applied potential 0.6 V. (c) Calibration plot as a function of UA

concentration as in (a, b). Error bars calculated from 3 repeat measurements.

6 of 8



79

80
81
82
83

84

Sensors 2019, 19, x FOR PEER REVIEW 7 of 8

S10.

1/ A

I/ pA
IS

02z oo 02 o4 o8 o8 02 00 02 04 06 08
E/VvsAg/AgCl E/V vs Ag/AgCl
Figure 10. DPVs of bare GCE (a) and of 1% HMT-PMBI (b) coated electrode recorded in Surine® in
the presence of constant 0.05 mM UA and various concentrations of AA, from 0.05 mM to 1 mM for
(a) and 0.05 mM to 2 mM for (b). Scan rate of 10 mV s7.. Inset: plot of peak currents vs. concentration
of UA.
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Figure 11. Chronoamperometric (i-f) response of bare GCE (a) and 1% HMT-PMBI (b) coated GCE
applying 0.6 V respectively obtained with successive concentration of UA from 5 uM-0.75 mM of (a)

and 5 pM-1 mM for (b) in Surine® (pH 6.8).
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