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Abstract: The zileuton was determined utilizing the differential pulse voltammetry (DPV) approach employing a modified
molecularly imprinted carbon paste electrode (CPE) containing BiOCI/CuS@SnO2NPs nanocomposite  The
BiOCIl/CuS@SnO2NPs/CPE exhibits a strong and well-defined peak for the oxidation of zileuton at 640 mV in phosphate buffer
solution pH = 8. With a linear range of 4-75 uM and a low detection limit of 0.0.7 uM, DPV was used to measure zileuton.
BiOCI/Cus@SnO2NPs/CPE was tested for repeatability, reproducibility, and stability, and the results support the sensor's good
characteristics. The selectivity of the proposed method was studied, and the results showed that there was no disruption in the
detection of zileuton, and that the peak current changed by less than 5%. Finally, BiOCI/CuS@SnO2NPs/CPE was successfully
used to determine zileuton in pharmaceutical formulations and human serum samples, with recovery rates ranging from 98.3%

percent to 103.6% percent and an RSD of less than 5%.
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INTRODUCTION

Zileuton  (N-(1-(benzo[b]thien-2-yl) ethyl)-N-hydroxyurea)
(Figure 1) exhibits almost equivalent therapeutic efficacy
(Ganorkar and Shirkhedkar 2017). Zileuton is a 5-lipoxygenase
inhibitor that is active when taken orally and lowers the
generation of leukotrienes, making it a popular asthma
maintenance medication (Bailie et al. 1995)(Lim et al. 2019).
Zileuton is a 5-lipoxygenase inhibitor that is active when taken
orally and lowers the generation of leukotrienes, making it a
popular asthma maintenance medication (Sorkness 1997)
Leukotrienes with sulfido-peptides (LTC4, LTD4, LTE4)
(Gounaris et al. 2015)(Morina et al. 2016). Several bodily fluids
can be used to assess leukotriene A4 (LTAA4), the first unstable
byproduct of arachidonic acid metabolism, and LTB4, a
chemoattractant for neutrophils and eosinophils (You et al.
2020). In asthmatic patients, zileuton pretreatment reduced
bronchoconstriction caused by a cold air challenge(Drazen,
Israel, and O’byrne 1999)(Magazine et al. 2016). A review of
the literature revealed that UV and VIS spectrophotometry(Rao
et al. 2015), HPLC(Pian et al. 2013), LC/MSMS(PRAKASH,
ADIKI, and KALAKUNTLA 2014), HPTLC and
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UVAUC(Ganorkar and Shirkhedkar 2017), RP-HPLC-
PDA(Ganorkar, Dhumal, and Shirkhedkar ~ 2017)
polarography(Sreedhar et al. 2010) Glass carbon

electrode(Nabil A. Alhemiary. 2017), and polymer carbon paste
electrode(Baezzat, Bagheri, and Abdollahi 2019) for effective
analytical findings of zileuton in pharmaceutical dosage forms
and biological fluids, are very significant, diversified, and
unusual reports (Nabil A. Alhemiary. 2017).
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Figure 1: Zileuton chemical structure.

There are only a few papers in the realm of electrochemistry
that mention zileuton measuring. Glassy carbon electrodes have
been used to determine zileuton in two published studies
(Baezzat, Bagheri, and Abdollahi 2019)(Elqudaby et al.
2013)(Nabil A. Alhemiary. 2017). In recent experiments
polymer Carbon paste electrode based sensor for measuring
zileuton has been used for zileuton oxidation (Baezzat,
Banavand, and Fasihi 2019)(Baezzat, Bagheri, and Abdollahi
2019). As a result, CPE is generally utilized for low-detection-
limit electrochemical measurements of a range of compound
species. Bismuth oxy-chloride (BiOCI) has long been used as a
selective oxidation catalyst, photo-catalyst, and photo-
luminescence due to its significant electrical, optical, and
catalytic properties (Sun et al. 2019)(Qian et al. 2020). A
halogen atom is sandwiched between two layers of [Bi202] in
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this layered or laminated semiconductor (Bao and Yuan 2020).
Cus has electrical conductivity similar to metal and effective
chemical sensing properties (Maheshwaran et al. 2021). It is
widely used in a variety of processes, including the production
of high-capacity cathodes for lithium batteries (Chung and
Sohn 2002), thin films(Yuan et al. 2008), solar cells (Congiu et
al. 2016), nanometer scale switches(Sakamoto et al. 2003),
catalysis, superionic conductor, sensors, optical filters (Shuai et
al. 2018), electronic, optoelectronic and solar radiation
absorbers applications, as well as environmental processes like
photocatalytic applications for dye degradation (Shuai et al.
2018), water purification , waste water treatment (Maji et al.
2011), water treatment at room temperature (Andronic, Isac,
and Duta 2011), and room temperature ammonia Sensors
(Aljohani and Al-Aoh 2021)(Galdikas et al. 2000). Recently,
nanocrystalline copper sulfide has been used to create
superconductors, hydrogen sulfide sensors, ion selective
electrodes, and photoelectric transformers (Han et al.
2011)(Saranya and Nirmala Grace 2012). SnO2NPs are useful
in a variety of applications, including lithium-ion batteries,
solar cells, optoelectronics, and catalytic processes including
the breakdown of methyl violet and methylene blue
(Bhattacharjee, Ahmaruzzaman, and Sinha 2015)(Kim, Choi,
and Choi 2016)(Chandra et al. 2019)(Cui et al. 2018). Due to
their outstanding chemical stability and optical and electrical
qualities(Gao et al. 2014). As a result, using the sulfur-
copper@tin oxide nanocomposite for sensitive sensor
manufacturing could be a promising option(Asfaram et al.
2018)(Al-Hamdi and Sillanpdad 2020). Furthermore, the
hybridization of BiOCI, CusS, and SnO: could be used to change
electrodes by increasing the electrode surface and electrical
conductivity. These NPs also have the potential to speed up the
transport of electrons from a wider variety of electroactive
materials to the electrode surface. The current paper explains
how to make an efficient nanocomposite out of
BiOCIl/CuS@SnO2NPs with large surface areas and catalytic
properties for this purpose. To identify zileuton in
pharmaceutical formulations and seram samples. We developed
a novel chemically modified CPE based on the
BiOCI/CuS@SnO2NPs/CPE nanocomposite (Scheme 1).

EXPERIMENTAL

Reagents and Chemicals:

Sigma-Aldrich provided the zileuton standard powder (purity
99.8%). Each aqueous solution was prepared using distilled
water. Graphite powder, Cu(NO3z)2.3H20, NH4CHsCOO,
CH3sCSNHz, Bi(NOs)3.5H20, SnCls, NaOH, SnClz, HCI,
H2S04, H3PO4, H202, FeSO4, and the solvents were among the
chemicals and reagents that were acquired from Merck
(Germany) and Aldrich. We utilized (0.1M) phosphate buffer
solution as the electrolyte. The Sharourah Hospital provided the
human blood serum sample (Sharourah- Saudi Ariba).

The weighed amount of 1.0 x 10 M zileuton stock solution was
freshly made by combining it with de-ionized water, then stored
in a PVC container in the refrigerator. between pH 3.0-9.0, 0.1
M phosphate buffer. Standard solutions were created by serially
diluting the stock solution with a supporting electrolyte that was
carefully chosen. It was possible to produce the calibration
curves for DPV analysis by plotting the peak current versus
zileuton concentration.

Apparatus:
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The voltametric experiments used a computerized Metrohm
voltametric analyzer model 797 VA with Software Version 1.0.
Three electrodes were used in the setup: a Pt wire counter
electrode, working electrodes made of CPE and modified CPE
(used separately), and an Ag/AgClI reference electrode (3 mol/L
KCI). Using a digital pH/mV meter JEANWAY 3510) and a
glass combination electrode, the buffer solution was made.
Using an Eppendorf-multipette and micropipette, the current
experiment was carried out.

Preparing the BiOCI/CuS:

For the synthesis of BiOCI/CuS, put 0.2175 g Bi(NOs)35H20
and 0.336 g KCI in a mixing bowl. After that, add 30 ml
ethylene glycol and 15 ml ethanol, and stir for 10 minutes.
Following that, the aforementioned solution was mixed with
0.1098 g of Cu(NO3)2.3H20 and shacked for 20 minutes. The
mixture was then given 3 mL of mercaptoacetic acid, and it was
stirred for 10 minutes at room temperature. CuS/BiOCI was
hydrothermally synthesized for six hours at 160 °C, the mixture
was then placed in a stainless-steel autoclave lined with Teflon.
Next, room temperature was gradually reached using the
autoclave. Following filtration, the precipitate underwent
ethanol and distilled water washings. Finally, BiOCI/CuS was
produced by drying the nanocomposite at 60 °C under vacuum
for 24 hours (Mohammadzadeh Jahani, Akbari Javar, and
Mahmoudi-Moghaddam 2020).

Preparation of SnO2NPs

The SnO2NPs were synthesized based on the literature
(Asfaram et al. 2018)(Naghian and Najafi 2018) First, 8.0 mL
each of a 1.0 M NH4CH3CO; solution and a 0.5 M SnCl:
aqueous solution were combined while stirring. SnCls 8%
(V/V) aqueous solution and 10.0 mL of 0.4 M CH3CSNH:
solution were then added to the initial mixed solution and stirred
for 30 minutes. The created mixed solution was diluted with de-
ionized water to a final volume of 150 mL. The produced
reaction solution was then heated to 80°C in an autoclave for 24
hours. Following a centrifugation of the mixture at 8000 rpm,
de-ionized water was used to repeatedly wash the separated
nanoparticles. The nanoparticles were then dried on 0.45 m
Porosity filter paper for 24 hours at 50 °C.

Preparation of BiOCI/CuS@SnO2NPs:

The SnO2NPs were obtained and mixed with the BiOCI/CuS
solution (1 mg/ml, 50 ml) after being cleaned with distilled
water. After that, the mixture was placed in a stainless steel
autoclave with a 100 mL Teflon liner and heated to 120 °C for
12 hours. The BIiOCI/CuS@SnO2NPs were dried in the
autoclave for 24 hours at 60 °C after cooling it.

Fabrication of the BiOCI/CuS@SnO2NPs/CPE

0.15 g of synthetic BiOCI/CuS@SnO2NPs were combined with
0.01 g of graphite to make a mortar. A suitable paste was then
created by adding 0.1 mL of paraffin oil and stirring. A Teflon
tube with a 2 mm inner diameter was fitted with copper wire
after the paste had been tightly packed inside it to create an
electrical connection. On one piece of tiny aluminum foil, the
wide head of the resultant electrode was smoothed. A CPE was
made in the same way as the BiOCI/CuS@SnO2NPs, but with
graphite powder instead of BiOCI/CuS@SnO2NPs in the
manufacturing technique.

Electrochemical analysis's process.:

The tests were conducted in a phosphate buffer of 0.1 M.
Differential pulse voltammograms with an amplitude of 0.08 V,
a pulse period of 0.5 seconds, an equilibration time of 4
seconds, a pulse width of 0.05 seconds, and were created by
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adjusting the parameters. The impedance research was carried
out at open circuit potential, with oscillation potential ranging
from 200,000 Hz to 0.1 Hz, and oscillation potential of 0.005 V
(Naghian and Najafi 2018).

Real-life sample preparation

The tablet formulation was offered on the Saudi Arabian
market, and each tablet contained 600 mg of zileuton. In a
mortar, ten zileuton tablets were crushed into a fine powder.
This powder was appropriately weighed, and 100 mL of water
was added before it was ultrasonically dissolved. The diluted
solution was then divided into separate portions and transferred
to a 25 mL volumetric flask where it was diluted with a 0.1 M
phosphate  buffer solution (pH=8) to the required
concentration.(Nabil A. Alhemiary. 2017). In addition, we used
our new technique to analyze zileuton content using the
standard addition method. Furthermore, we obtained human
blood Seram samples from five healthy volunteers from
Sharourah hospital in Saudi Arabia; therefore, the samples were
centrifuged (5000 rpm) for 30 minutes at ambient temperature
(25 + 0.1 °C) and separated. After that, they were diluted with
a pH 8.0 phosphate buffer solution(Mohammadzadeh Jahani,
Akbari Javar, and Mahmoudi-Moghaddam 2020).

RESULTS AND DISCUSSION

Characterization of nanocomposite:

Fig 2 displays the XRD images of SnO2, BiOCI/CuS, and
BiOCIl/CuS@SnO2NPs. The prominent peaks at 2e are 110°,
211°, and 101° (Figure. 2a), showing that SnO2 is rutile in
structure (JCPDS card: 41-1445). Figure 3b displays the
BiOCI/CuS nanocomposite XRD pattern. According to Wang's
recent study on the fabrication of BiOCI/CuS nanocomposite,
With the standard cards of BiOCI (JCPDS 06-0249) and CuS
(JCPDS No. 06-0464), all the curve's principal diffraction peaks
are compatible. (Wang et al. 2015). The XRD pattern of
BiOCI/CuS@SnO2NPs  (Figure 2c) shows the unique
diffraction peaks of three SnO2, BiOCI, and CuS crystalline
phases, and the sharp and intense peaks indicate that the

synthesized nanocomposite is well crystallized. Because
BiOCI/CuS was partially substituted with the crystalline phase
of SnO2NPs during the formation of the nanocomposite, as
shown in Figure.2c, the presence of BiOCI/CuS reduced the
intensity of the principal characteristic peaks of SnO2NPs (110

and 200). It is worth noting that Debye-Scherrer Eq (1)
(MacDonald et al. 2016) is noteworthy.

_ 092 L
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It was utilized to compute the crystallite dimension (D) from
the figure's most important peak. Where is the whole width at
half-maximum, is the diffraction angle, and is the X-ray
wavelength (1.54056 for a Cu lamp). SnO2NPs crystallite
dimensions of 17.7 nm and BiOCI/CusS crystallite dimensions
of 48.9 nm were obtained using Eq. 1.

BiOCI/CuS@Sn0:

Intensity (%)

BiOCI/CuS b

s 15 25 3s a5 ss s 75 85 s 108

20 (degree)

Figure 2: XRDs of SnO2, CuS/BiOCI/Cus, and the
BiOCI/CuS@Sn0O2 nanocomposite, respectively, in (a),
(b), and (c).

The BIOCI/CuS@SnO:NPs' surface morphology was
investigated using the SEM technique. Figure 3A's SEM picture
of the BIOCI/CuS@SnO2NPs exhibits a uniform distribution of
spherical nanoparticles with a diameter of roughly 10 to 30 nm.

D2 = 1425 nm

* D1=2867 nm

Figure. 3: BiIOCI/CuS@SnO2NPs SEM images (A) 100 Kx and (B) 200 Kx

Electrochemical characterization:

The performance of the CPE and BiOCI/CuS@SnO2NPs/CPE
was measured using a cyclic voltammetry approachFor this,
electrochemical measurements of 1 mM Fe(CN)e** in 0.1 M
Na2HPO4 at potentials between -0.35 and 0.75 V were used.

Eur. Chem. Bull. 2022,11(9), 60 — 68

The Fe(CN)s 3 redox peaks are quite feeble at the exposed
CPE surface. Peak differences between oxidation and reduction
peaks for Fe(CN)6 3/ solution were larger when the CPE was
modified with BiOCI/CuS@SnO2NPs, at 0.19 V, than the CPE,
indicating that the modified CPE had a higher electron rate than
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the CPE. The electrochemical impedance measurements in a
solution of Fe(CN)s 3/* confirmed these findings, showing that
CPE has a transfer resistance of 0.64 k, while
BiOCI/CuS@SnO2NP/CPE has a transfer resistance of 0.24 Kk,
indicating that the latter has better charge transfer kinetics and
facilitates electron transfer (Ghanbari et al. 2019)(Khoshroo et
al. 2019)(Tajik et al. 2020). Voltammograms produced from
several electrodes in Fe(CN)s%*solution are shown in Figure
4A. Figure 4B shows the electrochemical impedance results.
The cyclic voltammograms of zileuton on bare CPE and
BiOCI/CuS@SnO2NPs/CPE in 0.1 M phosphate buffer solution
(pH = 8) accumulation duration of 90s, perturbation amplitude:
5 mV, with Scan rate 50 mV sl1, EIS condition: frequency
range: 200 KHz - 0.1 Hz, are shown in Figure 4C. The scans (a)
and (b) show zileuton (1x10* M) cyclic voltammograms on the
bare electrode and scan (b) BiOCI/CuS@SnO2NPs/CPE cyclic

When compared to Ag/AgCl, the BiOCI/CuS@SnO2NPs/CPE
modified electrode displays a considerable oxidation current
starting at 640 mV. The zileuton current was started at around
0.8 V, and this result reveals little redox activity at the bare CPE
over the same potential range. BiOCI/CuS@SnO2NPs/CPE
exhibits significant catalytic activity for the electrooxidation of
zileuton as evidenced by the strong negative shift in the onset
potential and the significant rise in zileuton peak current.

1x10* M zileuton is present in 0.1 M phosphate buffer solution
with pH=8. BiOCI/CuS@SnO:2NPs' cyclic voltammograms
were studied, and the results are shown in Figure 5A. The
impact of a scan rate between 10 and 500 mVs* was considered.
Figure 5B also displays plots of the electro-oxidation of
zileuton peak currents as a function of the logarithm. Anodic
current logarithms and scan rate exhibit linear correlations. This
demonstrates that a mixed adsorption-diffusion on the

voltammograms in the same solution. A single irreversible  BiOCI/CuS@SnO2NPs/CPE affects the overall process
oxidation peak is visible over the voltage window in the cyclic  Kinetics.
voltammograms of both electrodes (0.5 to 1.3 V).
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Figure 4: (A) Cyclic voltammetry of the CPE surface (a) BIOCI/CuS@SnO2NPs/CPE (b) with a scan rate of 50
mVs-1 in the probe redox. (B) It was noted in the probe redox, as shown in (a) by the Nyquist plot of the CPE and
(b) by the BIOCI/CuS@SnO2NPs/CPE. (C) BiOCI/CuS@SnO2NPsCPE cyclic voltammograms (a) and (b) in the
presence of 1x10-4 M zileuton in the phosphate buffer solution at pH=8 at a scan rate of 50 mVs-1 and accumulation
duration of 90 s.
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Figure 5. (A) The influence of scan rate on the cyclic voltammograms response to 1x10-4 M zileuton (pH=8) with
accumulation period 90 s at BiOCI/CuS@SnO2NPs/CPE electrode with a range of scan rates (10 to 500 mVs-1). (B)
The relationship between logarithm scan rate and logarithm peak currents..

The optimization of pH:

It is widely known that the pH of the aqueous solution affects
the electrochemical activity of zileuton. To observe reasonable
results for zileuton electro-oxidation, the pH of the solution
must be optimized. So, using a 0.1 M phosphate buffer solution
with a pH range of 3.0 to 9.0, DPV voltammograms have been
taken to study the electrochemical behavior of zileuton. The

Eur. Chem. Bull. 2022,11(9), 60 — 68

neutral pH is more conducive to zileuton electro-oxidation at
the BiOCI/CuS@SnO2NPs/CPE surface than the basic or
acidic media, as illustrated in Figure 6B, where the highest
current was obtained at pH 8. As a result, pH 8.0 was selected
as the best pH for electro-oxidation of zileuton at the
BiOCI/CuS@SnO2NPs/CPE surface.
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4 6 8 10

Figure 6: (A): Voltammograms produced by differential pulse voltammetry of 300.0 M zileuton in phosphate buffer
solution with a pH range of 3 t0 9. (B): The Ip of zileuton as a function of pH (n = 3)

The Analytical Procedure’s Validation

The DPV curves produced by BiOCI/CuS@SnO2NPs/CPE
using phosphate buffer are shown in Figure 7(A) in the presence
of varied zileuton concentrations (0.1 M, pH 8). It was
discovered that increasing zileuton concentrations enhanced the
Ip of zileuton. In addition, the ratio of peak current to zileuton
concentration was linear (Figure. 7B). In addition, regression
equation Ip= 0.4145X-1.1420; R?=0.9938 was used to fit the

calibration plot. Moreover, BiOCI/CuS@SnO2NPs/CPE
80
A
60 75
1
g 40 M
3 4
20
0 —A
0.5 0.8 1.1 1.4

Potential/V sv Ag/AgCl

Current/pA

demonstrated a linear range from 4 to 75 pM, with a LOD of
0.07 UM determined for zileuton.

Comparing the sensor to other zileuton sensors previously
disclosed, Table 1 demonstrates that it has a similar or even
better sensitivity (as determined by the slope of the calibration
curve), a lower LOD and a greater linear dynamic range. The
remarkable performance of the sensor is due to the increased
effective surface area of BiOCI/CuS@SnO2NPs/CPE (Naghian
and Najafi 2018)(He et al. 2014)(Dehbashi et al. 2013).

40

B
Ip=0.4145X-1.1420
R?=0.9938

30

20

10

0 50
C/uM

100

Figure 7 (A): The recorded DPV for v concentrations of zileuton from 4-75 uM on BiOCI/CuS@SnO2NPs/CPE in
phosphate buffer (pH=8), and (B) BiOCI/CuS@SnO2NPs/CPE in phosphate buffer with a relative calibration curve
and a 90 s accumulation time.

Table 1 shows the analytical features for determining zileuton using a variety of methods.

Glassy carbon DPV 8 013 2-120 (Nabil A. Alhemiary. 2017)

Glassy carbon SWV 8 0.03 1-180 (Nabil A. Alhemiary. 2017)
MIP-modified carbon paste | DPV 7 0.8 4-105 (Baezzat, Bagheri, and Abdollahi 2019)
BiOCI/CuS@SnO2NPs/CPE | DPV 8 0.07 4-75 This study

The sensor functions are defined by their repeatability,
reproducibility, and stability(Cui et al. 2018). Furthermore, the

Eur. Chem. Bull. 2022,11(9), 60 — 68

relative standard deviation (RSD) for measuring 30uM zileuton
with DPV at five different electrodes obtained in the same way
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was 2.95 %. This suggests that BiOCI/CuS@SnO2NPs/CPE is
very reproducible. In addition, five repeated measurements of
zileuton detection using DPV at a modified electrode with an
RSD of 2.18% were performed to verify repeatability. We also
tested the sensor's stability by keeping it at room temperature
for four weeks and measuring the zileuton twice a week. Our
sensor maintained 94% of initial response after the delay,
indicating that BiOCI/CuS@SnO2NPs/CPE is reasonably
stable.

Interfering species' effect

We investigated the selectivity of our sensor in ideal conditions
while detecting zileuton (30 M), and investigated interference
from a range of foreign elements, including several organic and
inorganic substances. Furthermore, the tolerance threshold was
established at the highest amount of foreign pollutants that
resulted in a relative error of ~x5% when the analyte was
detected. There was no interference in detecting zileuton with

1mM concentrations of NH4*, K*, Na*, Mg?*, Ca®*, NOs*, CO>
, CI, SO4*, acetaminophen, dopamine, fructose, sucrose,
glucose, fructose, oxalate, citric acid, ascorbic acid, and
cysteine. BiOCI/CuS@SnO2NPs/CPE has thus been shown to
have a decent selectivity for zileuton detection.

Real-life sample analysis

To assess the method's potential, zileuton concentrations in
pharmaceutical formulations and protein-free spiking human
serum samples were measured using differential pulse
voltammetry  response  at the surface of a
BiOCI/CuS@SnO2NPs/CPE electrode. Additionally, a typical
addition method was used to find zileuton in real specimens.
The analyses' findings are presented in Table 2. The percentage
of recovery in the triplicate studies ranged from 98.3 % to 103.6
%, with RSDs of less than 5%. As a result, zileuton can be
successfully assayed in these samples wusing the
BiOCI/CuS@SnO2NPs/CPE electrode.

Table 2. Using BiOCI/CuS@SnO2NPs/CPE, zileuton was determined in a real-life sample analysis (n=3).

| Sample |

Zileuton tablet | 0.0 5 - 2.6
4 9.10 101.1 3.1
10 14.94 99.6 2.8
15 20.38 98.13 2.5
Seram 0 N.D = =
5 4.96 99.2 1.8
10 10.29 102.9 3.0
15 15.54 103.6 2.4
Paraffin Oil
SnO,NPs / h /
Hydrothermal Synthesis ¢ . Modified Carbon T
+ Past Preparation -E
— 120¢°/12h ————3 é
i
BiOCI/CuS@SnO,NPs Graphite Powder
80 40
A B ’
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Scheme 1: Modification of a sensor for the detection of zileuton

CONCLUSION

The BiOCI/CuS@SnO2NPs/CPE system provides electroactive
sites for the accumulation of zileuton. The differential pulse
voltammetry method was utilized to determine zileuton with a
low detection limit. This electrode is easy to make and has a
high selectivity for determining zileuton. When compared to an
unmodified electrode, the overpotential for fentanyl oxidation
at the surface of this modified electrode is lower. The modified
electrode also increased the electro-oxidation peak current of

Eur. Chem. Bull. 2022,11(9), 60 — 68

zileuton in comparison to the unmodified CPE. Serum samples
and pharmaceutical formulations both responded favorably to
zileuton measurement using the modified electrode.
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