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ABSTRACT: In this study, the preparation of Sm2CuZrO6 double
perovskites was carried out through the utilization of a sol−gel
technique. The Sm2CuZrO6 displayed notable conductivity,
impressive electrocatalytic activity, and rapid electron transfer.
The monitoring of risperidone (RIS) in tablet samples is greatly
influenced by these properties. Various techniques for structural
and morphological characterization were employed to confirm the
formation of Sm2CuZrO6. The electrochemical properties of
Sm2CuZrO6 were assessed through utilization of cyclic voltamme-
try (CV), electrochemical impedance spectroscopy (EIS), and
linear sweep voltammetry (LSV). Interestingly, the Sm2CuZrO6
exhibited a remarkable wide linear range of 50−500 nM, along with
a detection limit of 10.62 nM. Notably, it demonstrated a
sensitivity of 0.4038 μA μM−1 cm−2. The constructed sensor demonstrated noteworthy selectivity, stability, and repeatability. To
assess the practicality of RIS, its performance was monitored in the tablet sample, resulting in satisfactory recoveries.

1. INTRODUCTION
Risperidone (RIS), often known as Risperdal, is a second-
generation antipsychotic medication.1 This psychoactive
substance is a member of the chemical family of benzisoxazole
derivatives, a potent dopamine antagonist with a significant
preference for D2 dopaminergic receptors.2,3 RIS is prescribed
for various disorders, including psychotic and behavioral
problems. Due to the narrow therapeutic index of RIS, its
higher concentration may lead to severe toxicity and then
ventricular arrhythmia, respiratory depression, seizure extrap-
yramidal symptoms, and so forth.4 In this regard, it is required
to develop reliable analytical methods that allow the detection
of RIS in different biological fluids at broad therapeutic
concentrations. Several methods were employed for RIS
analysis in different media based on different techniques such
as spectrophotometric methods, HPLC, electrochemical
methods, chemiluminescence, etc.5−7 Electrochemical sensing
offers a multitude of advantages as a promising technique for
detecting even the smallest quantities of molecules. Therefore,
the development of novel sensor materials possessing electro-
catalytic properties is of utmost importance to enhance the
performance of present electrodes.8−17 Consequently, we have

created a cost-effective, perceptive, and sustainable monitoring
technique for RIS.
Over the past few years, the scientific community has

directed its attention toward double perovskite oxides, which
are characterized by the chemical formula A2B′B″O6.

18 The A
site may contain either a rare-earth or alkaline-earth element,
while the B site’s inclusion of two distinct transition-metal
(TM) elements provides greater flexibility and freedom
compared with a basic ABO3 perovskite structure. The
electrical properties of these oxides, which contain transition
metals, are mainly influenced by the interaction between the
transition-metal cations and the oxygen anions.19 Lately,
layered double perovskites, specifically ReCuM2O5+δ, have
garnered significant scientific interest due to their rapid
oxygen-ion transport and surface exchange capabilities.20−23

Rare earth-based double perovskites have garnered significant
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attention across various disciplines, including electrode
materials, photodetectors, and supercapacitors.24−29 Liu et al.
have prepared Sr2NiMoO6 double perovskites using the sol−
gel method and subsequently employed them as a gas sensor.30

Durai et al. have synthesized Al2NiCoO5 nanoflakes for
electrochemical sensing of atrazine.31 To date, no information
has been published regarding rare-earth Sm2CuZrO6-based
double perovskites.
In the present work, we have developed highly sensitive

electrochemical sensors using Sm2CuZrO6, a novel double
perovskite compound. This rare-earth metal samarium-based
compound has been effectively employed to precisely detect
the antipsychotic drug Risperidone in tablet samples. It is
noteworthy that the research on risperidone detection is
relatively scarce, with only a limited number of articles
dedicated to this topic. Our study makes a substantial
contribution by successfully detecting risperidone in tablet
samples using the Sm2CuZrO6 double perovskite sensor
material. This accomplishment holds particular significance
in potential overdose scenarios as it enables the identification
of this antipsychotic drug. By allowing the detection of
risperidone at low concentrations (50−500 nM) with a defined
limit of detection (10.62 nM), our work significantly elevates
the scientific relevance of this research.

2. EXPERIMENTAL SECTION
2.1. Chemicals and Reagents. The 99.9% pure samarium

nitrate (Sm(NO3)3), copper nitrate (Cu(NO3)2), and
zirconium nitrate (ZrO(NO3)2) were procured from Sigma-
Aldrich in Mumbai, India. Utilizing [Fe (CN)6]3−/4− as the
electrochemical probe, the study employed a phosphate-
buffered solution (PBS) consisting of 0.1 M K2HPO4,
KH2PO4, and KCl. The RIS tablet sample, which was obtained
from a neighborhood pharmacy, was subjected to real sample
analysis. All electrochemical measurements, such as cyclic
voltammetry (CV), electrochemical impedance spectroscopy
(EIS), and linear sweep voltammetry (LSV), were carried out
using the Versa STAT-3 instrument from Princeton Applied
Research, based in the USA.
2.2. Instruments. The structural crystallinity of the

synthesized material was assessed using X-ray diffraction
(XRD) with the AXRD Benchtop powder diffractometer
from Proto Manufacturing Limited. Thermogravimetric
analysis (TGA, Q-500) and differential thermal analysis
(DTG, Rigaku TG8120, Japan) determine the thermal stability

of the compound. The structural morphology and elemental
composition of Sm2CuZrO6 double perovskites were examined
using scanning electron microscopy (SEM; ZEISS EVO40EP,
Germany) and an energy-dispersive X-ray analysis (EDX)
system connected to a transmission electron microscope
(TEM; JEM 2100 F, JEOL Ltd., Japan), respectively. All
electrochemical measurements were conducted using a Versa
STAT-3.
2.3. Synthesis of Sm2CuZrO6 Double Perovskite. The

sol−gel autocombustion method was employed to synthesize
Sm2CuZrO6, a double perovskite material based on lanthanum,
with citric acid acting as a sequestering agent. To obtain
analytical grade precursors, a solution with a concentration of
0.05 M was prepared by dissolving carefully measured amounts
of samarium nitrate (Sm(NO3)3), copper nitrate (Cu(NO3)2),
and zirconium nitrate (ZrO(NO3)2) in separate beakers
containing 20 mL of distilled water. A solution with a
concentration of 0.3 M citric acid was created by dissolving
3.458 g of the acid in approximately 60 mL of distilled water.
Each sample of metal nitrate solution was thoroughly mixed
after the addition of 20 mL of the citric acid solution. The
resulting solutions consist of a molar ratio of citric acid to
metallic cations in a 6:1 proportion. Thoroughly mixing the
three solutions of metallic nitrate and citric acid was carried
out. To prevent the occurrence of precipitation, sodium
hydroxide solution (NaOH) was added to the solution,
thereby adjusting its pH to an alkaline level. After the solution
was obtained, it underwent a gel-phase transition by being
heated for 3 h at 80 °C on a magnetic stirrer. Following the
acquisition of the gel, it was heated in a sand bath until
complete conversion into a crystalline form was attained. The
substance underwent calcination in a furnace set at 560 °C.
The substance was ground into a fine powder using a mortar
and pestle. The double perovskite formed is Sm2CuZrO6, as
shown in Scheme 1, which outlines its synthesis process.
2.4. Analytical Procedure. The glassy carbon electrode

(GCE) was polished with an electrode polishing kit (PK-3)
before any electrode modification, resulting in a smooth
surface for further modifications. The polishing procedure
involved the use of aluminum and diamond slurry materials,
each with a thickness of 3 mm, to effectively smooth the GCE
surface. To eliminate loosely attached particles and contam-
inants, the polished electrode underwent multiple rounds of
sonication in deionized water and was subsequently dried in a
nitrogen environment. After the drying process, a 6 μL solution

Scheme 1. Preparation of Synthesis of the Sm2CuZrO6 Double Perovskite
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of the synthesized Sm2CuZrO6 material was drop-cast onto the
bare GCEs exposed surface to prepare the electrode for
modification. Before this modification, the Sm2CuZrO6
material was pretreated with a material-to-water ratio of 1:10
and subjected to sonication to ensure proper dispersion. The
modified electrode was labeled as Sm2CuZrO6/GCE. In the
electrochemical setup, three electrodes were employed for
voltammetric measurements. In the three-electrode setup, the
reference electrode was a saturated calomel electrode; the

counter electrode was a platinum wire; and the working
electrodes were the GCEs. The electrochemical tests were
conducted using a 10 mL solution of 0.1 M phosphate-buffered
saline (PBS) during the experimental procedure. To ensure the
detection of prominent redox peaks, a scan rate of 50 mV s−1

was utilized in cyclic voltammetry (CV) analysis. The voltage
range spanned from −1.0 to +1.4 V. Electrochemical
impedance spectroscopy (EIS) was utilized in the presence
of [Fe(CN)6]3−/4− to obtain noteworthy redox features.

Figure 1. (a) XRD patterns, (b) FT-IR, (c) TGA, and DTA graph of the Sm2CuZrO6 double perovskite.

Figure 2. (a−d) SEM, (e, f) TEM, (g) HRTEM images, and (h) SAED pattern of Zn−Al LDHs nanoparticles. Elemental mapping of (i) Sm, (j)
Cu, (k) Zr, and (l) O and (m) EDX analysis in the Sm2CuZrO6 double perovskite.
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During the execution of Linear sweep voltammetry (LSV), a
pulse height of 200 mV and a pulse width of 0.05 s were used
to cover a voltage range from 0.1 to 1.4 V.

3. RESULTS AND DISCUSSION
3.1. Characterizations. X-ray diffraction (XRD) is an

influential method for assessing the integrity of crystal
structures, providing valuable insights into the texture,
orientation, size, and formation of crystallites of the prepared
materials. The XRD analysis for the double perovskite
Sm2CuZrO6 is depicted in Figure 1a. The sharp intense
peaks appearing at 28.78 (2θ) (hkl = 111) and 48.1 (2θ) (hkl
= 220) are perfectly identical with SmZrO, which is correlated
with JCPDS Fill #01−078−128532 and some minimum intense
peaks 2θ at 35.4 (hkl = 111), 38.7 (hkl = 111), and 59.7 (hkl =
113) are similar to JCPDS Fill #01−089−2529, which
emphasizes the presence of CuO.33

The range of peaks observed in our sample Sm2CuZrO6 is
interpreted through Fourier-transform infrared (FT-IR)
analysis, as depicted in Figure 1b. FT-IR peaks around 400−
600 cm−1 resemble the presence of CuO. The peak at 482
cm−1 computes CuO,34 while the peaks from 500 to 850 cm−1

emphasize the presence of ZrO in the analyzed sample. 600
and 800 cm−1 peaks which are attributed to the Zr−O bond,
thus indicating the presence of ZrO.35 The wide intense band
around 1100 to 1500 cm−1 shows strong adsorption, and the
peaks at 1108, 1377, and 1487 cm−1 may be attributed to the
Sm3+ ion.36 The remaining broad peeks at 2936 and 3312 cm−1

noticed may be attributed to the weak absorption peaks, which
indicate weak O−H vibrations of the moisture contents.
TGA and differential thermal analysis (DTA) were

conducted over a temperature range of 20−600 °C, employing
a heating rate of 5 °C min−1, with a sample weighing 7.67 mg.
Figure 1c reveals a two-stage thermal degradation process. The
initial stage of degradation exhibited a 10% mass loss, which
can be attributed to the evaporation of the moisture content
present within the Sm2CuZrO6 double perovskite material.

Subsequently, the second stage demonstrated a gradual, linear
reduction in mass, indicative of material decomposition. Upon
reaching the maximum temperature of 600 °C, the sample
remained with a residual mass of 2.71 mg. This observation
underscores the material’s commendable thermal stability,
demonstrating its capacity to endure high temperatures
effectively.
The morphological characteristics of the Sm2ZrCuO6 double

perovskite were thoroughly investigated by using both SEM
and TEM techniques. Figure 2a−d displays the SEM images of
the Sm2CuZrO6 double perovskite. TEM was used to
determine the interior morphology of the Sm2CuZrO6 double
perovskite. Figure 2e,f illustrates the uniform dispersion of the
Sm2CuZrO6 double perovskite, with each particle exhibiting a
characteristic flake-like morphology.
The HRTEM image of Sm2CuZrO6 is shown in Figure 2g.

Specifically, the Sm2CuZrO6 (111) crystal planes are identified
with d-spacing values of 0.32 nm. Figure 2h depicts the SAED
pattern of Sm2CuZrO6, which is confirmed by XRD findings.
The elemental mapping (Sm, Cu, Zr, and O) images of the
Sm2CuZrO6 nanoparticles are shown in Figure 2i−l. By
analysis of the energy-dispersive X-ray spectroscopy (EDS)
spectra of the Sm2CuZrO6 material (Figure 2m), it was
possible to identify the presence of different elements and
quantify their elemental weight percentages (Figure 2m, inset).
The results revealed that samarium accounted for 50% of the
composition, followed by copper at 19%, zirconium at 16%,
and oxygen at 15%. Consequently, the morphological findings
substantiate the progress made in developing a Sm2CuZrO6
double perovskite.
3.2. Electrochemical Studies. By utilizing CV and EIS

techniques, the electron transfer properties of the electrode
interface in 5.0 mM [Fe(CN)6]3−/4− and a scan rate of 50 mV
s−1 were examined. In Figure 3a, the EIS spectra of the bare
GCE and Sm2CuZrO6 double perovskite were measured, while
the inset in the same figure displays an image of Randle’s
equivalent circuit. The Rct values of 35311.43 and 2727.99 Ω

Figure 3. (a) EIS, (b) CVs spectra of bare GCE and Sm2CuZrO6/GCE and (a-inset) Randle’s equivalent circuit image, (c) CV results at diverse υ
(25−500 mV s−1) in a 5 mM [Fe(CN)6]3−/4− solution at Sm2CuZrO6/GCE and the (d) calibration plot of υ1/2 vs Ipc and Ipa.
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were observed for the bare GCE and Sm2CuZrO6/GCE,
respectively, as per the Nyquist plot analysis. Conversely, the
Rct of Sm2CuZrO6/GCE composites was significantly reduced
(2727.99 Ω) due to their enhanced electron transfer efficiency
and larger electrode contact areas. The electrochemical
impedance spectroscopy (EIS) analysis indicated that the
Sm2CuZrO6/GCE composite exhibited excellent conductivity
and charge-transfer properties, rendering it a highly suitable
material for electrochemical sensing applications.
In Figure 3b, the CV curves of bare GCE and Sm2CuZrO6/

GCE are presented. The application of Sm2CuZrO6/GCE
coating on GCE resulted in increased efficiency and peak
currents of electron transfer compared to the GCE electrode,
which suggests a faster electron transfer mechanism. An
investigation was conducted to analyze the electron transfer
kinetics of Sm2CuZrO6/GCE under varying scan rates (υ).
The electrochemical properties of the Sm2CuZrO6/GCE are
illustrated in Figure 3c, in the range of 25−500 mV s−1.
Notably, the Ipa and Ipc values exhibited a linear increase as υ
was increased. The plot in Figure 3d illustrates the relationship
between υ1/2 (V/s)1/2 and Ipa and Ipc. The linear regression
equations derived from this plot are presented as eqs 1 and 2

I R( A) 249.32 (V/s) 8.8118 ( 0.997)pa
1/2 1/2 2= =

(1)

I R( A) 249.02 (V/s) 15.294 ( 0.995)pc
1/2 1/2 2= + =

(2)

The evaluation of electrode surface areas for both bare GCE
and Sm2CuZrO6/GCE was carried out using the Randles−
Sevcik equation (eq 3).

I n A D C(2.69 10 )p
5 3/2

0 R
1/2 1/2

0= × (3)

where A = surface area, Ipa = oxidation peak current, n =
number of electrons, D = diffusion coefficient (6 × 10−6 cm
s−1), and C = electrolyte concentration (5 mmol L−1). The
surface areas of the bare GCE and Sm2CuZrO6/GCE were
determined to be 0.0306 and 0.0342 cm2, respectively. The
Sm2CuZrO6/GCE exhibited a significant electroactive surface
area in the context of electrochemical sensing, offering a vast
reactive site for analysis.
The electroreduction signals for the RIS are illustrated in

Figure 4a, demonstrating the application of bare GCE and
Sm2CuZrO6/GCE. On the bare GCE, the RIS reduction peak
is observed at an Epc of +0.91 V and Ipc of −17.91 μA.
Remarkably, the Sm2CuZrO6/GCE exhibited a reduced Epc
and an elevated Ipc of +0.87 V and −87.34 μA, respectively.
The electroanalytical behavior of Sm2CuZrO6/GCE proved to
be exceptional in detecting RIS.

Figure 4. (a) CV spectra of bare GCE and Sm2CuZrO6/GCE in 100 μM RIS with 0.1 M PBS (pH 6). (b) CV curves for υ (25−250 mV s−1) in
100 μM RIS and calibration plots of (c) υ1/2 (V/s)1/2 vs Ipc and (d) log υ vs log Ipc. (e) CV responses with increasing RIS concentration (10−100
μM) on the Sm2CuZrO6/GCE and (f) a calibration plot.
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The kinetics and electron transport characteristics of
Sm2CuZrO6/GCE were investigated by using the CV
technique, with υ values being varied. The CV spectra of
Sm2CuZrO6/GCE in 100 μM RIS with pH 6 and υ ranging
from 25 to 250 mV s−1 are depicted in Figure 4b. As υ
increases, Ipc demonstrates linear growth, while Ep exhibits only
minimal divergence. Figure 4c illustrates the linear plot of Ipc
versus υ1/2 (V/s)1/2, while the regression equation (eq 4) is
presented.

I R( A) 352 (V/s) 21.162 ( 0.986)pc
1/2 1/2 2= + =

(4)

The electroreduction of RIS in Sm2CuZrO6/GCE was
achieved through diffusion-controlled reactions. The calibra-
tion graph in Figure 4d illustrates the relationship between the
logarithm of υ and the logarithm of Ipc, as obtained through the
regression equation (eq 5) expressed as

I V Rlog ( A) 0.657 log ( ) 0.627 ( 0.981)pc
2= =

(5)

According to eq 5, the slope was calculated to be
approximately 0.657, which closely aligns with the theoretical
value of 0.5.37 These outcomes provide additional evidence
supporting the diffusion-controlled reaction of RIS.38−41

The electroanalytical characteristics of Sm2CuZrO6/GCE
were examined while the concentration of RIS was varied from
10 to 100 μM. The gradual increase in RIS concentration
(Figure 4e) was found to correspond with a corresponding
increase in the Ipc values. The fast electron transfer kinetics
were ascribed to the negative shift in Epc, despite the increases
observed with increasing RIS concentration. The calibration
graph depicted in Figure 4f shows the correlation between the
concentrations of RIS (μM) and the corresponding Ipc values.
The resulting linear regression equation was derived (eq 6)

I C R( A) 0.181 ( M) 18.038 ( 0.957)pc RIS
2= = (6)

The Sm2CuZrO6/GCE exhibited superior electrochemical
activity for RIS sensing due to its enhanced conductivity, large
surface area, electrocatalytic activity, and efficient electron
transport efficiency.
3.3. Optimization of Electrochemical Studies. Figure

5a illustrates the optimization of various experimental factors
for RIS detection. The drop-casting volume of Sm2CuZrO6/
GCE on the GCE was varied from 1 to 10 μL to determine the
ideal volume for the RIS analysis. The experiment involved
drop-casting from 1 to 10 μL, and it was observed that the Ipc
increased as the volume was enhanced to 6 and 7 μL.
However, the Ipc response declined rapidly thereafter, as
depicted in Figure 5b. The Ipc value reached its maximum at
−56.97 μA when a 6 μL volume of Sm2CuZrO6/GCE was
used. Consequently, the determination of the optimal volume
for RIS sensing resulted in 6 μL of Sm2CuZrO6/GCE being
identified as the most suitable amount.
The pH had an impact on the peak shapes, Epa and Ipa, of the

electrodes. Additionally, the ratio of protons to electrons can
have a substantial impact on the reactions occurring at the
electrodes. The response of Sm2CuZrO6/GCE to 100 μM RIS
at different pH values can be observed in Figure 5c. The Ipc
values exhibited a linear decrease with the increase in pH from
3 to 10. The maximum Ipc was aimed at being achieved by
opting for a supporting electrolyte with a pH of 6. The
electroreduction of RIS was observed to be optimal at a pH of
6. Figure 5d exhibits bar graphs illustrating the relationship
between Ipc and various pH levels.
3.4. RIS Detection by LSV. The LSV approach is known

for its superior sensitivity and selectivity in comparison to
those of other electroanalytical methods. Figure 6a illustrates
the electrochemical signal representing the concentration of
RIS in the Sm2CuZrO6/GCE. The Sm2CuZrO6/GCE
demonstrates exceptional electrocatalytic properties, as evi-
denced by the significant increase in LSV signals at 0.96 V with
varying RIS concentrations (50 to 500 nM). A linear fit was
determined by analyzing the plot of the RIS concentration

Figure 5. (a) CVs of different modifier volumes, (b) bar diagram of drop-casting volume, (c) CV response of Sm2CuZrO6/GCE with diverse pH
values in 0.1 M PBS, and (d) pH vs Ipc of Sm2CuZrO6/GCE.
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(Figure 6b) with respect to Ipc. The linear ranges from 10 to
100 nM are represented by the eq 7

I C R( A) 0.0647 ( A) 23.10 ( 0.993)pc RIS
2= =

(7)

A sensitivity of 0.4038 μA μM−1 cm−2 was observed, along
with an LOD of 10.62 nM. The incorporation of Sm2CuZrO6/
GCE enhances the electrode’s electrical conductivity. Con-
sequently, the modified electrodes of Sm2CuZrO6/GCE
exhibit superior electrochemical performance compared to
others. In comparison to the previous RIS results (Table 1),
the Sm2CuZrO6/GCE results showcased remarkable perform-
ance, surpassing other existing detection materials in terms of
effectiveness.

3.5. Selectivity, Repeatability, and Storage Stability.
The detection of biological molecules requires a high degree of
selectivity. To inspect the selectivity of RIS detection with
different interfering species, LSV signals were obtained by
adding 200 μM of glucose (Glu), vaniline (Van), ascorbic acid
(AA), p-nitrophenol, and L-tyrosine to a solution containing 50
μM of RIS (Figure 6c). According to the LSV results, the
aforementioned interfering species did not have a significant
effect on the RIS signal. A bar chart (Figure 6d) illustrates the
effects of interfering species on the current changes. The
measured RE was under 10%, designating that the species was
selected despite interference from other species.
In addition, a single Sm2CuZrO6/GCE was used to examine

repeatability (Figure 6e). An RSD value of 2.89% was achieved,
indicating that Sm2CuZrO6/GCE had acceptable repeatability.

Figure 6. (a) LSV signals of Sm2CuZrO6/GCE for diverse concentration additions of RIS with pH 6. (b) RIS concentrations plotted with Ipc. (c)
LSV signals for the addition of RIS with interferents. (d) Interfering substances with relative current error (%), (e) repeatability, and (f) storage
stability.

Table 1. Electrochemical Reduction of RIS Was Examined Using Sm2CuZrO6/GCE in Comparison to Those of Various Other
Materials

electrode material method pH linear range (μM) LOD (nM) references

poly[MImEO8BS]-Ni/GCE SWV 8 0.5−80.0 73.0 42
MWCNTs/CPE DPV 9 40−1000 12.0 43
OPPF6-MWCNTs/GCE DPV 4 0.01−0.2 6.54 44
SWCNTsCOOH-CME DPV 8.5 0.15−15 mg L−1 0.1 mg L−1 45
Sm2CuZrO6/GCE LSV 6 0.05−0.5 10.62 present work
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The Sm2CuZrO6/GCE was kept in a refrigerator for 50 days to
investigate its storage stability. Figure 6f depicts the LSV
signals for storage stability in the time period of 1 to 50 days. It
shows that 94.74% of the initial value is retained after 50 days
of storage. Based on these results, Sm2CuZrO6/GCE exhibited
excellent stability for detecting RIS.
3.6. Real Sample Analysis. To evaluate the analytical

applicability of the proposed method, it was also employed in
the determination of risperidone in tablets (tablets containing
2 mg). The results for the determination of risperidone are
presented in Table 2. Satisfactory recoveries of the
experimental results were determined for risperidone.

4. CONCLUSIONS
In this study, a novel electrochemical sensor based on
Sm2CuZrO6 double perovskites was synthesized by the sol−
gel method. The sensor exhibited an excellent electrocatalytic
response for RIS sensing. The Sm2CuZrO6/GCE indicated the
electroreduction of RIS in tablet samples. In addition, the LSV
response of the sensor showed good linearity in the range of
50−500 nM with a LOD of 10.62 nM and sensitivity of 0.4038
μA μM−1 cm−2. The higher sensitivity of the RIS sensor was
attributed to the good conducting ability, large surface area,
and enhanced catalytic activity of the Sm2CuZrO6 double
perovskite. Moreover, Sm2CuZrO6/GCE exhibited appreciable
selectivity, storage stability, and repeatability. The practicability
of Sm2CuZrO6/GCE was evaluated by monitoring RIS in
tablet samples, and the results showed good recoveries. This
newly developed sensor shows promise for detecting RIS in
pharmaceutical tablet samples.
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