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Abstract

In this work, strontium cerate nanoparticles (SrCeO  NPs, SC NPs) were developed through facile synthetic techniques

(Ultrasound-Assisted (UA) and Stirring-Assisted (SA) synthesis) and utilized as an electrocatalyst for the selective and

sensitive electrochemical detection of calcium channel blocker nifedipine (NDF). The as-prepared UASC NPs and SASC

NPs were characterized using XRD, Raman, TEM, EDS, mapping, XPS and BET analysis which exposed the formation of

SC NPs in the form of spherical in shape and well crystalline in nature. BET studies reveal that UASC NPs have maximum

surface area than that of SASC NPs. Further, the use of the as-developed UASC NPs and SASC NPs as an electrocatalyst

for the detection of NDF. Interestingly, the UASC NPs modified screen printed carbon electrode (UASC NPs/SPCE)

exhibited an excellent electrocatalytic activity in terms of lower reduction potential and enhanced reduction peak current

when compared to SASC NPs and unmodified SPCE. Moreover, as-prepared UASC NPs/SPCE displayed wide linear

response range (LR, 0.02–174 µM), lower detection limit (LOD, 5 nM) and good sensitivity (1.31 µA µM  cm ) than that

of SASC NPs (LR = 0.02–157 µM, LOD = 6.4 nM, sensitivity – 1.27 µA µM cm ). Furthermore, UASC NPs/SPCE showed

an excellent selectivity even in the existence of potentially co-interfering compounds such as similar functional group

containing drugs, pollutants, biological substances and some common cations/anions. The developed sensor was

successfully employed for the determination of NDF in real lake water, commercial NDF tablet and urine samples with

acceptable recovery. © 2018 Elsevier B.V.

Author keywords

Calcium channel antagonists Nanoparticles Nifedipine Sonochemical synthesis Strontium cerate

Indexed keywords

Engineering
controlled terms:

Calcium Carboxylic acids Cerium compounds Drug delivery Electrocatalysts Electrodes

Nanoparticles Pyridine Reduction Sonochemistry Strontium Strontium compounds

Synthesis (chemical) Ultrasonic applications

Engineering
uncontrolled terms

Calcium channel antagonists Calcium channel blockers Electrocatalytic activity

ELectrochemical detection Nifedipine Screen-printed carbon electrodes

Sonochemical synthesis Strontium cerate

Engineering main
heading:

Chemical detection

 Export  Download  ▻More...

Ultrasonics Sonochemistry

Volume 53, May 2019, Pages 44-54

3



a

b

c

3

−1 −2

−1 −2

Cited by 31 documents

Kaewnu, K. , Kongkaew, S. ,
Unajak, S.

Portable smartphone-based
aptasensor for nitrofuran
detection

(2024) Microchemical Journal

Liu, Y. , Xu, W. , Zhuge, W.

Conductive aluminum
phthalocyanine-based porous
organic polymer as an efficient
electrocatalyst for nifedipine
detection

(2024) Sensors and Actuators B:
Chemical

Verma, H. , Tripathi, A. ,
Upadhyay, S.

A comprehensive study of
dielectric, modulus, impedance,
and conductivity of SrCeO3
synthesized by the combustion
method

(2024) International Journal of
Applied Ceramic Technology

View details of all 31 citations

Inform me when this document
is cited in Scopus:

Related documents

Find more related documents in
Scopus based on:

 ▻

Set citation

alert  ▻

Set citation

feed

 ▻Authors  ▻Keywords





https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/home.uri?zone=header&origin=recordpage
https://www.scopus.com/freelookup/form/author.uri?zone=TopNavBar&origin=NO%20ORIGIN%20DEFINED


EMTREE drug terms: cerium nanoparticle nifedipine strontium calcium channel blocking agent nanoparticle

nifedipine oxide strontium cerium(IV) oxide

EMTREE medical
terms:

Article catalyst electrochemical detection priority journal Raman spectrometry

reduction (chemistry) synthesis transmission electron microscopy ultrasound

X ray diffraction catalysis chemistry electrochemistry electrode limit of detection

synthesis

MeSH: Calcium Channel Blockers Catalysis Chemistry Techniques, Synthetic Electrochemistry

Electrodes Limit of Detection Nanoparticles Nifedipine Oxides Sonication

Chemicals and CAS Registry Numbers:

cerium, 7440-45-1; nifedipine, 21829-25-4; strontium, 7440-24-6; oxide, 16833-27-5;

Calcium Channel Blockers; Nifedipine; Oxides; strontium cerium(IV) oxide

 Chen, S.-M.; Electroanalysis and Bioelectrochemistry Lab, Department of Chemical Engineering and Biotechnology,

National Taipei University of Technology, No. 1, Section 3, Chung-Hsiao East Road, Taipei, Taiwan;

© Copyright 2019 Elsevier B.V., All rights reserved.

ISSN: 13504177
CODEN: ULSOE
Source Type: Journal
Original language: English

DOI: 10.1016/j.ultsonch.2018.12.013
PubMed ID: 30559078
Document Type: Article
Publisher: Elsevier B.V.

 


