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Assoc. Prof. Dr. Cem Erkmen and Asst. Prof. Dr.
Zeynep Tirk, faculty members of the Department of
Analytical Chemistry, have published an article
entitled  "Nanomaterial-Based  Electrochemical
Microdevices for Rifampicin Sensing: A Focused
Review" in Biomedical Materials & Devices, a Q1-

indexed journal.

Biomedical Materials & Devices
https://doi.crg/10.1007/544174-026-00748-4
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Nanomaterial-Based Electrochemical Microdevices for Rifampicin
Sensing: A Focused Review

Cem Erkmen'? . Zeynep Turk'? - Asli Baysal® - Hasan Saygin®
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© The Authoris), under exclusive licence to Springer Science+Business Media, LLC, part of Springer Nature 2026

Abstract

Rifampicin (RIF) remains a cornerstone of tuberculosis therapy; however, its clinical efficacy is highly dependent on
achieving optimal systemic exposure, supporting the need for rapid and reliable monitoring approaches in therapeutic
drug management. Conventional analytical techniques are often laboratory-bound, time-consuming, and unsuitable for
decentralized or real-time applications. In this context, nanomaterial-enabled electrochemical sensing has emerged as a
promising strategy for integration into biomedical microdevices, offering rapid response, low sample consumption, and
compatibility with miniaturized platforms. This review provides a focused and critical evaluation of recent advances in
nanomaterial-based electrochemical interfaces for RIF detection, with particular emphasis on their suitability for incorpo-
ration into portable and microfluidic device architectures. Carbon nanostructures, metal and metal-oxide nanomaterials,
MZXenes, metal-organic frameworks, molecularly imprinted polymers, and hybrid biosensing systems are systematically
compared in terms of their structure—property-performance relationships and their ability to enhance electron-transfer
kinetics, adsorption behavior, and electrocatalytic activity. Beyond analytical performance metrics such as detection limits
and linear dynamic range, the review highlights key parameters governing device-level implementation, including surface
stability, anti-fouling properties, reproducibility, and compatibility with complex biological matrices. Importantly, we
discuss current progress toward integrating these sensing platforms into miniaturized and point-of-care systems, including
screen-printed electrodes, flexible substrates, and microfluidic-assisted analytical devices. Remaining challenges-such as
long-term operational stability, inter-device reproducibility, and clinical validation-are critically addressed. By bridging
the gap between nanomaterial-based sensor development and biomedical microdevice engineering, this work provides
a practical framework for advancing RIF detection technologies toward potential real-world diagnostic and therapeutic
monitoring applications.

Keywords Antibiotics - Microdevices - Electrochemical sensors - Nanomaterials - Rifampicin - Tuberculosis
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Assoc. Prof. Dr. Cem Erkmen, faculty member of the
Department of Analytical Chemistry, has published
an article entitled "Biophysical insights into
interaction mechanism of cediranib with human
serum albumin: In-vitro and in-silico perspectives" in
Spectrochimica Acta Part A: Molecular and

Biomolecular Spectroscopy, a Q1-indexed journal.
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Biophysical insights into interaction mechanism of cediranib with human s
serum albumin: In-vitro and in-silico perspectives

Md. Zahirul Kabir* , Cem Erkmen ™*, Fazal Rehman “, Saharuddin B. Mohamad *'

* Department of Chemisry, University of Ostrove, 30 dibng 22, 701 05, Ostrava, Czech Republic

® Department of Analytical Chemismy, Foculty of Phormocy, Istonbul Aydin Dniversity, Istonbel 34295, Tirkie

© Application ond Research Center for Advanced Stadies, Istanbil Aydin University, Istunbul 34205, Thirkiye

4 Binchemistry Progrom, Institute of Biological Sciences, Foculty of Science, Universii Molaye, Kuala Lumpur, Malaysia

“ Facaley of Science, Bioimformatics Progromme, [nstifute of Biological Sciences, Universiti Malaya, Kirale Limper, Maloysio

! Cemtre af Reseanch for Compuentionol Sciences and Informatics for Biology, Binindasery, Envirommene, Agricufeure and Healtheore, Universi Molaye, Kuale Limmper,
Muoiaysia

HIGHLIGHTS GRAPHICAL ABSTRACT

» The protein's affinity for CB binding was
intermediate.

» The CB-HSA complex was thought to be
secured via van der Waals, H-bonds and o ]
hydrophobic interactions.

» Upon CE-HSA complexation, alterations
in the structures (secondary and ter-
tiary) of H5A were noticed.

= The protein was shielded from thermal
denaturation by CB.

/
AL

= Sudlow’s site 1 of HSA was found to be g 5 L | F |
the anticipated preferred binding point H 1." 1 2 2 | |
of CB. & r"' X |
ARTICLE INFO ABSTRACT
Keywords: Cediranib (CB), a tyrosine kinase inhibitor, exhibits encouraging anticancer activity against breast, prostate,
Cedizanib glinblastoma, and non-small cell lung cancer cells. This study used multi-spectral and computational analyses o

Human serum albumin elucidate the binding mechanism of CB to human serum albumin (HSA). The HSA fluorescence was substantially

quenched upon CB binding and a static quenching mode was detected. An intermediate binding affinity was
observed to govern the CB-HSA complex formation, while H-bonds, van der Waals, and hydrophobic interactions
were supposed to stabilize the complex. The presence of CB in HSA solutions triggered variations in the sec-
ondary and tertiary structures of HSA as well as alterations in the microenvironment close to the profein fluo-
rophores. The CB binding to HSA enhanced the protein's tolerance to thermal stress, and the addition of commaon
metal ions to the reaction mixture resulted in minor deviations in the binding affinity of CBE for H5A The
preferred binding pose of CB was positioned at Sudlow's site | of HSA, and the CB-HSA complex bound ar site [
persisted compact and stable through hydrogen bonds and hydrophobic interactions during molecular dynamics

Drug-protein association
Fluarescence
Insilico analyses
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Novel topoisomerase 1/11 dual inhibitors: Design, synthesis, and molecular
docking studies of 1,3-thiazoline and 1,3,4-oxadiazole derivatives with
anticancer activity against lung cancer

Prof. Dr. Sevgi Karakus, a faculty member in the

Research paper
Department of Pharmaceutical Chemistry, published

an article entitled "Novel topoisomerase I/Il dual
. L. 4 I ] Sema Senoglu ”, Pakize Cantiirk *, Faika Basoglu ~“, Ozge Cevik *, Abdulilah Ece’,
inhibitors: Design, synthesis, and molecular docking Sevgi Karakus

* Departrment of Phomuocetical Chemistry, Faculty of Phormacy, fstinye University, [stmabl, 34408, Turkey
® Deportment of Phammacentical Biotechnalogy, Foculty of Pharmacy, Sivas Cumhieriyer Uriversity, Sivas, 58140, Turkey

1 = 1 1 - 1 © Department af Pharmoceitical Chemisry, Foculty of Phormucy, Near East University, North Cyprus, TR-Mersin, Nicosia, Turkey
StUd IeS Of 1 ] 3 th IaZOI I ne and 1 3 3 ] 4 OXad I aZO I e 2 WESAM Institite, Near East University, North Cypns wia TR-10 Mersin, Nicosio, Turkey
* Department of Biochemistry, School of Medicine, Aydin Adnan Menderes University, Aycin, 09000, Turkey
" Department of Medical Riochemistry, Faculty of Medicine, Biruni Unfversity, Imnbrl, 34015, Turkey

derivatives with anticancer activity against lung " Deparment of Pharmaccuicel Chemisey, Faculy of Pharmacy, bl Al Univerity, Lerbul, 34295 Tuekey

n - . . ARTICLE INFO ABSTRACT
cancer" in the European Journal of Medicinal
HKeywords: Despite significant advances in cancer therapy, the discovery of new anticancer agents with improved efficacy
. . - g P}:?;‘_’“i"“l_"l“'-"'-id“ remains an important challenge. Human DNA topodsomerases | and 11 are well-established therapeutic targets
. per TEaine because of their essential roles in DMA replication and transeription. Accordingly, a series of novel etofenamate-
C hem ISt ryl a Ql I ndeXEd J Ou rnal . Th IS Stu dy WaS :r.:];i.:f:.:mdmm“ based thiosemicarbazide, 1,3-thiazole, and 1,34-oxadiazole derivatives were designed and synthesized,

including a new synthetic approach for the preparation of the cxadiazole derivatives, and evaluated as potential

- topoisomerase-targeting anticancer agents. All synthesized compounds were structurally characterized and

prOd u Ced fro m P rOJ eCt N O . 39672 ’ Su ppo rted u nder evaluated for antiproliferative activity against the AS49 human lung cancer cell line and for their inhibitory

effects on human DNA topoisomerases | and II. Based on their overall biological performance, compounds 3h,

5 h, and 5i were selected for further binlogical characterization, including thioredoxin reductase 1 (TrxR1) in-

the TGSEB 2024 A4 01 Grou A Emer enc R&D hibition, total oxidative status (TOS), Bax/Bel-2 protein expression, Annexin V analysis, and erystal violet

= - - p g y staining. Molecular docking smdies were performed to investigate the binding modes of the lead compounds

toweard topoisomerases [ and I1 Biological evaluation identified compounds 3 h, Sh, and 5i as the most promising

. derivatives. Enzymatic assays revealed distinct topoisomerase inhibition profiles, with compound 5Sh acting as a

P rOJ eCt Cal I selective rnpnisnm.ems_e I inhibitor and compound 51 exhibiting doal inhibitory ac:ij.li:].l agalnst topoisomerases |

- and II. Molecular docking analyses supported these findings by revealing target-specific binding modes consistent

with the observed inhibition profiles. Complementary cellular studies demonstrated TreR1 inhibition, increased

oxcidative stress, apoptosis-associated cellular responses, and morphological alterations, providing additional

mechanistic characterization of the lead compounds. Collectively, these findings establish topoisomerases [ and 11

as relevant molecular targets for the synthesized series while broadening the biological characterization of the

lead compounds through complementary cellular investigations. Compound 5i emerged as the most promising

dual topoisomerase I/01 inhibitor and represents a valuable lead for the further dewvelopment of nowvel
topaisomerase-targeting anticancer agents.

Topeisomerases [ and 11
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Our Faculty of Pharmacy Met Prospective Students

at University Preference and Introduction Days

Our Faculty of Pharmacy met with prospective
students and their families as part of the University
Preference and Introduction Days, held at the Istanbul
Aydin University Florya Campus from July 20-August
10, 2026, and at the Liitfi Kirdar Congress Center from
July 24-26, 2026. During the events, prospective
students were informed about the pharmacy profession,
the education process, career opportunities, and the
facilities offered by our university, providing support

throughout their university preference process.
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Our Academics' ADEP Project Has Been Accepted

A project involving our Faculty of Pharmacy faculty members, Assoc.
Prof. Dr. Cem Erkmen and Asst. Prof. Dr. Zeynep Tiirk, along with
Prof. Dr. Hasan Saygin, Director of Application and Research Center
for Advanced Research, has been accepted under the Research
Universities Support Program (ADEP), coordinated by Marmara
University.

Within the scope of the project entitled "Development of Polyimide
Nanocomposite-Based  Biosensors  Containing  Functionalized
Bimetallic Nanoparticles and Their Use in the Electrochemical
Determination of the Tenascin-C Biomarker," studies will be
conducted toward the development of innovative biosensor systems.
We congratulate our academics on the acceptance of their project and

wish them continued success in their work.
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Akademisyenlerimiz

ADEP Projesinde

Akademisyenlerimiz, Marmara Universitesi yiriticdiligindeki
(ADEP) projesinde
arastirmaci olarak yer alal.

Proje Ekibi:

Prof. Dr. Doc. Dr. Dr. Ogr. Uyesi
Hosan SaYGIN IR Cem ERKMEN Zeynep TURK

ileri Arastirmalar Uygulama ve Eczacilik Fakultesi Eczacilik Fakultesi
Arastirma Merkezi Midiri Ogretim Uyesi Ogretim Uyesi

Proje Adi:

"Fonksiyonellestirilmis Bimetalik Nanoparcaciklar iceren Poliimid Nanokompozit
Tabanl Biyosensérlerin Gelistirilmesi ve Tenascin-C Biyobelirtecinin
Elektrokimyasal Tayininde Kullaniimasi”
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