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FOREWORD

It is a pleasure for us to offer you Abstracts Book for the 12th international conference on
Materials Science and Nanotechnology for Next Generation, MSNG2025. Our goal was to
create a scientific platform that introduces the newest results on internationally recognized
experts to local students and colleagues and simultaneously displays relevant Turkish
achievements to the world. The positive feedback of the community encouraged us to
proceed and transform a single event into a conference series. Now, MSNG2025 is honored
by the presence of over 150 colleagues from various cities and countries. We stayed true to
the original MSNG2025 concept and accepted contributions from all fields of materials
science and technology to promote multidisciplinary discussions. The focal points of the
conference emerged spontaneously from the submitted abstracts: energy applications,
advanced materials, electronic and optoelectronic devices. Further fields of interest include
e.g. new advanced and functional materials, advanced-functional composites, biomaterials,
smart materials, dielectric materials, optical materials, magnetic materials, organic
semiconductors, inorganic semiconductors, electronic materials, graphene, and more.

Our warmest thanks go to all invited speakers, authors, and contributors of MSNG2025 for
accepting our invitation, visiting Sivas and using MSNG2025 as a medium for communicating
your research results.

We hope that you will enjoy the conference and look forward to meeting you again in one of
the forthcoming MSNG2026 event.

Prof. Dr. Ebru Senadim Tdizemen & Prof. Dr. Fahrettin Yakuphanoglu

Conference Chairs
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Zn°G: Next Generation Zn0 and its Application

M. Carbone™®’, L. Casoli’, C. Ricci’, G.A. Bracchini’, J. Arata-Badano', L. Gontrani', E.M. Bauer®
' startnetics - Department of Chemical Science and Technologies, University of Rome Tor Vergata, Rome, Italy
% Institute of Structure of Matter, Italian National Research Council, CNR-ISM, Monterotondo, Italy

* Corresponding e-mail: carbone@uniromaz2.it

Zn0 is an extremely versatile, biocompatible compound that has attracted growing interest in fields ranging from
optoelectronics to energy conversion, agriculture, and biomedical applications. Its wide band gap, high exciton binding
energy, and tunable surface chemistry make Zn0 a cornerstone for next-generation nanotechnologies. At the same time,
its non-toxic nature, antimicrobial activity, and intrinsic fluorescence enable promising uses in biosensing, wound healing,
and tissue regeneration.

Recent advances in synthetic methodologies have made it possible to finely tailor Zn0 nanostructures, with control over
morphology, defect density, and surface chemistry. These parameters critically determine optical and electronic behauvior,
particularly the intensity and stability of fluorescence across a broad temperature range. Among innovative strategies, y-
radiation-assisted synthesis [1] offers unique advantages for producing defect-controlled Zn0 nanoparticles under mild
and environmentally friendly conditions, avoiding high temperatures or hazardous reagents. Parallel progress in the
fabrication of Zn0 thin films is opening new opportunities for biomedical applications, including antimicrobial coatings and
healing-promoting layers for wound dressings.

In line with the global shift toward sustainable nanotechnology, the use of deep eutectic solvents (DES) and purely agueous
synthetic environments is emerging as a scalable, green route to Zn0 nanostructures [2]. These methods not only minimize
environmental impact but also enhance reproducibility and allow the integration of Zn0 into hybrid composites with
polymers, biomolecules, or other oxides. Such combinations improve stability, biocompatibility, and multifunctionality,
extending Zn0Q's reach into real-world applications.

Practical demonstrations will be presented in agriculture, where Zn0 nanostructures improve Vicia faba crop productivity,
in pesticide sensing, where defect-engineered Zn0 enhances selectivity and sensitivity, and in optical platforms exploiting
Zn0's exceptionally bright fluorescence for imaging and diagnostic applications [3]. By merging structural, spectroscopic,
and functional insights, this contribution positions Zn0 as a model system for next-generation nanomaterials,
demonstrating how advanced synthesis, defect engineering, and green chemistry approaches can be combined to deliver
both technological performance and environmental responsibility.

References
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Sivas Cumbhuriyet University Nanophotonics Application and
Research Center (CUNAM): A Journey from Vision to National
Research Infrastructure Success

Sezai Elag6z
Sivas Cumhuriyet University, Physics Department (Retired)
* Corresponding e-mail: sezaielagoz@gmail.com

The Sivas Cumhuriyet University Nanophotonics Application and Research Center (CUNAM) represents a significant success
story in Tiirkiye's scientific and technological landscape. Established with the initiation of its infrastructure in 2006, CUNAM
achieved recognition as one of the twelve National Research Infrastructures in Turkiye under Law No. 6550 in 2013. As a
pioneering center for internationally standardized R&D, CUNAM focuses on semiconductor-based advanced research,
development, and high value-added production, particularly for optoelectronic and electronic device applications.

This presentation highlights CUNAM's comprehensive capabilities and strategic impact. The center excels in the epitaxial
growth and characterization of crucial semiconductor device structures, including Quantum Cascade Lasers (QCLs) for gas
sensing and defense applications, Short Wavelength Infrared (SWIR) detectors for night vision and industrial control,
Tandem Solar Cells for high-efficiency green energy solutions, Vertical-Cavity Surface-Emitting Lasers (VCSELs) for high-
speed data and 3D sensing, and Laser Diodes vital for fiber optics and national defense systems. CUNAM's state-of-the-art
infrastructure, valued at over $10 Million, encompasses specialized laboratories for crystal growth (featuring an AIXTRON
MOCVD system), structural, electrical, optical, and surface characterization.

With a dedicated team of researchers and students, CUNAM has successfully executed 60 projects with a budget exceeding
$15 Million, including significant contributions to national defense initiatives and numerous collaborations with institutions
like ASELSAN and TUBITAK. Beyond its research output of over 150 articles, CUNAM is committed to human resource
development, providing extensive training and R&D opportunities for undergraduate, master's, and doctoral students. Its
global engagement is further enhanced by collaborations with international partners and the CUNAM OTOLAB system,
which provides online access to its infrastructure for both domestic and international users. CUNAM stands as a testament
to the successful transformation of a vision into a leading national asset driving technological independence in Turkiye.
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Dual Graphene Integration in Solution-Processed
CTS Thin-Film Solar Cells

Recep zan""
! Department of Physics, Nigde Omer Halisdemir University, Nigde, Tiirkiye.

* Corresponding e-mail: recep.zan@ohu.edu.tr

Copper tin sulfide (Cuz2SnSs, CTS) is an earth-abundant, non-toxic, p-type semiconductor with a high absorption coefficient,
making it a promising absorber for low-cost thin-film photovoltaics [1, 2]. However, performance is often limited by film
quality and interface defects.

In this work, graphene was integrated into CTS films and the solar cell fabrication process via two routes. In the first,
pristine and doped graphene, synthesized by liquid-phase exfoliation, was incorporated as a dopant in the CTS precursor
solution. In the second, graphene grown by chemical vapor deposition was employed as an interfacial layer. This dual
integration enhanced film morphology, crystallinity, and compositional uniformity, while suppressing secondary phases
and promoting grain growth under optimized sulfurization. Optical and electrical analyses revealed improved light
absorption, homogeneity, and charge transport [3, 41.

These results highlight solution-processable and thin film graphene integration as an effective strategy to boost the
structural, optical, and electrical performance of CTS absorbers for flexible, high-efficiency solar cells.

Acknowledgement
This study was supported by the project number 122F217 carried out by TUBITAK.
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Recent Developments on Electromagnetic Wave
Absorbing Materials

M. Akyol"”
! Department of Materials Science and Engineering, Faculty of Engineering,Adana Alparslan Tirkes Science and
Technology University, Adana, Turkiye
* Corresponding e-mail: makyol@atu.edu.tr

Electromagnetic wave (EMW) absorbing materials have garnered significant attention in recent years due to their critical
applications in stealth technology, electromagnetic interference (EMI) shielding, and wireless communication systems.
Recent developments in this field focus on designing lightweight, broadband, and highly efficient absorbers with enhanced
thermal and mechanical stability. Advances in nanotechnology have enabled the fabrication of novel materials, including
carbon-based nanostructures (e.g, graphene, carbon nanotubes), 2D-nanostructures (e.g, transition metal
dichalcogenides, Mxenes), conducting polymers (e.g., polyaniline, polypyrrole), and magnetic-dielectric composites that
exhibit strong attenuation capabilities across a wide frequency spectrum. Emerging strategies such as the integration of
metamaterials, hierarchical porous architectures, and gradient impedance matching have further improved absorption
performance, especially in the GHz range.

Beyond conventional EMW shielding and absorption, the ability to dynamically tune EMW responses via external stimuli
(mechanical, thermal, or electric fields) offers new functional capabilities for advanced electronics and wireless
technologies. In the talk, | have highlight the recent material innovations, design approaches, and performance
enhancement mechanisms, aiming to provide a comprehensive understanding of current trends and future prospects in
EMW shielding and absorption technologies.

Acknowledgement
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On the temperature and voltage dependence of complex
dielectric, complex electric modulus, ac conductivity,
and Nyquist behavior in Au/(CF:rGO:PVA) n-Si structures

S. Altindal™
! Department of Physics, Faculty of Science, Gazi University, Ankara, Tlrkiye
* Corresponding e-mail: altundal@gazi.edu.tr

In this work, we aimed that the fabricated new type of Au/(CF.rGO-doped PVA) structures instead of conventional metal-
oxide-semiconductor (MOS) structures. For this aim, the capacitance-voltage-temperature (C-V-T) and the conductance-
voltage-temperature (G-V-T) measurements were performed in wide range of temperature and voltage at 500 kHz. After
that their temperature and voltage dependence of fundamental the real and imaginary components of complex dielectric
constant (e*=¢'+je’’), complex electric modulus (M*=M'+jM"), ac electrical conductivity, and Nyquist behavior of them have
been investigated in detail by considered polarization processes, hoping mechanisms, temperature, and voltage/electric-
field effects on them. Findings experimental results indicate that all these parameters have strong functions of
temperature and voltage both in the depletion and accumulation region. Such behavior of them was explained by the
temperature, electric field, interfacial and dipole type polarization, hopping mechanism, and interface traps effects [1-5].
Both the value of ¢’ and ¢'' decrease with increasing frequency almost as exponentially. Phase angel (0) vs V plots were
drawn, and it was reached at about 90° in the inversion region. The higher value of ¢’ even at moderate frequencies show
that the (CF.rGO-doped PVA) interfacial layer can be successfully used instead of traditional insulators in respect of high
electrons or energy storage applications.

Keywords: Maxwell-Wagner type polarization; Basic dielectric properties and ac conductivity, Temperature and voltage
dependence; Nyquist plots; Hopping mechanisms
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Pseudopotential Approximation from the Crystal of
Atoms or Molecules to Superlattice Application

Y. Ergiin®’, and M. Hostut™?
! METU-MEMS Center, Ankara, Tiirkiye
? Department of Mathematics and Science Education, Akdeniz University, Antalya, Tlrkiye
* Corresponding e-mail: yukselergun22@gmail.com

Pseudopotantial and pseudo-wave function of crystal structure, especially late 1950 and first half of 1960 have been
investigated. In this presentation we explaine the nearly free electron behaviour for valans electrons and developing the
atomic form factors to obtain eigen-value matrix at the reciprocal space. After bulk paremeters obtained which we
calculate k-space superlattice band structure. Afterwards, absorption coefficient of GaSb/AISb/InAs superlattice have been
obtained. As a result, experimentai and therotical results are have been compared. In this work also we study midwave(3-5
micron), long wave (8-12 micron) results will be shown. this method is very useful and very fat compared with kp
calculation method that will be told near future at this Institute.
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Impact of TMAI and SiH4 Flow Rates on the Structural and Electronic
Properties of Lattice-Matched InAlAs for Quantum Cascade Lasers
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? Department of Metallurgy and Materials Science, Faculty of Engineering, Sivas Cumhuriyet University, 58140 Sivas, Tlrkiye
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Quantum cascade lasers (QCLs) are unipolar semiconductor devices that employ intersubband optical transitions in
multiple quantum well structures, enabling tailored emission through precise quantum engineering [1]. Their high power,
efficiency, and design flexibility make them indispensable for mid-infrared applications [2]. In lattice-matched
InGaAs/InAlAs QCLs on InP, InAlAs serves as the barrier material, providing strong carrier confinement, optimized electron
mobility, and controlled tunneling rates. Achieving high-quality InAlAs barriers is therefore a prerequisite for reliable QCL
performance, as interface sharpness and doping precision directly influence transport dynamics [31.

Motivated by these considerations, this study systematically investigates the structural, optical, and electronic properties
of InAlAs layers grown by metal-organic vapor phase epitaxy (MOVPE), with particular emphasis on the growth parameters
that critically govern barrier quality and device reliability. Specifically, the influence of trimethylaluminum (TMAI) flow was
examined, as it directly determines the V/Ill ratio and thereby the composition of InAlAs barriers—factors that strongly
affect carrier confinement and interface sharpness. In addition, the effect of silane (SiH4) flow on intentional n-type doping
was explored, given that precise control of doping concentration is vital for tailoring carrier density, optimizing transport
properties, and ensuring stable operation in unipolar QCL designs.

To evaluate these parameters, the structural, optical, and morphological characteristics were analyzed using high-
resolution X-ray diffraction (XRD), UV-Vis spectrophotometry, and atomic force microscopy (AFM). XRD results revealed a
strong correlation between indium concentration and the position of satellite peaks, while optical measurements
confirmed a bandgap shift toward lower energies with increasing indium content. Building on these findings for
unintentionally doped layers, the study further demonstrated that in n-type InAlAs, carrier density can be tuned through
SiH4 flow without introducing significant changes in structural or optical properties. These results underscore that
accurate control of both composition in i-InAlAs and doping in n-InAlAs is indispensable for achieving the structural and
electronic quality required in high-performance QCL structures.
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Bladder dysfunctions, including urinary incontinence and neurogenic bladder, affect millions worldwide and are currently
assessed using catheter-based urodynamic studies. While effective, these methods are invasive, uncomfortable, and
prone to measurement errors [1]. To address this unmet need, we propose a novel wireless, biocompatible MEMS pressure
sensor concept for continuous bladder pressure monitoring.

The design is based on a floating-gate FET architecture utilizing two-dimensional materials such as graphene and MoS.. In
this concept, a suspended diaphragm deflects under pressure, modulating the transistor current and thereby converting
bladder pressure into an electrical signal [2, 3]. Planned simulations include diaphragm mechanics in COMSOL Multiphysics
and transistor-level modeling in Silvaco TCAD. Biocompatible encapsulation with Parylene-C and wireless data
transmission through Bluetooth Low Energy or passive LC resonance are also envisioned [4].

This work is in its initial phase, focusing on sensor design and multiphysics modeling. Future validation will employ a
bladder simulator to benchmark accuracy, stability, and comfort against conventional balloon catheters. The anticipated
outcome is a reusable, minimally invasive, and real-time monitoring platform. Beyond urodynamics, this concept provides
a promising pathway for integrating MEMS, advanced 2D materials, and wireless telemetry into next-generation
implantable biosensors.
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The utilization of nanoparticle-reinforced epoxy composites has become pervasive in advanced engineering applications,
owing to their enhanced mechanical performance. The Halpin-Tsai model, renowned for its semi-empirical simplicity, is
frequently employed to estimate the elastic modulus of such systems. However, this model assumes a constant filler
modulus and shape factor, and does not account for changes in particle size, dispersion quality, or interphase effects all of
which become increasingly critical at higher reinforcement levels [11.

The present study undertakes an analytical evaluation of the Halpin-Tsai model by comparing its predictions for elastic
modulus across a range of nanoparticle contents (0.5-5 wt%) with experimental data from the literature. While the model
consistently predicts a monotonic increase in stiffness with filler loading, experimental observations reveal a peak
followed by a decline beyond approximately 2-3 wt%, attributed to particle agglomeration and interface degradation [2, 3].

Agglomeration has been shown to increase the effective particle size and reduce load transfer efficiency. This is due to
poor dispersion and weak interfacial bonding. The classical Halpin-Tsai model, being insensitive to these microstructural
effects, fails to capture the observed stiffness drop at higher filler ratios. In addressing this, several researchers have
proposed extensions to the model that incorporate nanoparticle size and interphase properties [4], or account for
hierarchical filler structures involving both nano- and micro-scale reinforcements.

The present work underscores the necessity for modified micromechanical models that encompass particle-level
phenomena such as aggregation and interphase effects. This study contributes to the understanding of why classical
approaches may misrepresent the mechanical response of nanocomposites and offers a basis for future model
development.
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With the rapid growth of industrialization and urbanization, the spread of organic pollutants in water and air environments
has become a serious global concern, leading to the deterioration of environmental quality. In this context,< photocatalysis
has emerged as a cost-effective, eco-friendly, and highly efficent method for pollutant removal. The photocatalytic process
relies on the excitation of semiconductor materials under light irradition, generating electron-hole pairs that initiate
surface reactions leading to the degradition of contaminants. Among the semiconductor materials widely used in
photocatalytic applications, titanium dioxide (Ti0;) and zin oxide (Zn0) are the most prominent. Ti0, is well known for its
high chemical stability, low cost and strong oxidation capability, whereas Zn0 is notable for its high electron mobility and
versatile morphologies. Howeveri both materials suffer from limitations such as relativelywide band gap (-3.2 eV) and fast
electron-hole recombination, which significantly reduce their photocatalytic efficiency when used individually. Costructing
Zn0-Ti0, heterostructures has benn shown to facilitate charge seperation suppress recombination, and thus
photocatalytic activity. Thin film techologies play a crucial role in controlling the structural and optical properties od such
heterostructures. Among them, Physical Vapour Deposition (PVD) has attracted considerable attention due to its ability to
produce high-purity, homogeneous thin films with well-controlled thickness.

This study investigated the photocatalytic performance of thin films obtained using the PVD method. The structural,
morphological, and optical properties of the films were characterized, and the relationship between these properties and
photocatalytic activity was discussed. The film, produced at room temperature and annealed at 500°C for 1 hour, was
exposed to UVA light in a photoreactor. Measurements using a UV-Vis spectrometer revealed %96 degredetion of
methylene blue solution. Optical measurements revealed a direct energy band gap of 3.10-3.20 eV for ZnO-TiO0,.
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Hydrogen is a clean energy carrier, and the search for efficient storage materials is a continuous challenge [1]. Layered
transition metal dichalcogenides such as WSz possess high surface area, structural integrity, and accessible active sites to
accommodate hydrogen interaction. Investigating the morphological and structural transformation of WSz on hydrogen
storage is therefore crucial to assess its viability in solid-state storage systems [2].

Bulk WS2 powders were examined before and after hydrogen uptake to evaluate their structure, morphology, and storage
characteristics. XRD confirmed the 2H-WS: phase with the prominent (002) peak at 20 = 14.32°, while hydrogenated WS: (H-
WS:) exhibited peak shifts and a reduction in crystallite size from 76.05 nm to 27.89 nm, indicative of lattice distortions as a
result of hydrogen incorporation. BET analysis revealed 15.41 m?/g of surface area with mesoporous nature, supported by
SEM results. FTIR spectra confirmed the presence of W-S, S-S, and OH vibrations with enhanced OH bands in H-WS: and
provided the proof of hydrogen absorption. Bulk WS thermal conductivity was found to be 10.98 W/m-K. WS: achieved a
storage capacity of 2 wt% (375 sccm) at 9 bar hydrogen pressure. These findings illustrate the structural versatility and
future-oriented hydrogen storage promise of WS., a solid-state energy storage candidate.

The structural versatility and 2 wt% capacity reported here indicate that WS is ideally suited for future solid-state systems
of hydrogen storage with a path towards clean energy technologies.
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In today's world, the need for energy efficiency and environmentally friendly technologies is greater than ever. In this
context, magnetic cooling systems based on the magnetocaloric effect, which offer a revolutionary alternative to
traditional gas compression cooling systems, are of great importance [1-4]. This innovative technology has the potential to
shape the future of the cooling industry, combining both environmental sustainability and energy-saving capabilities. The
magnetocaloric effect is based on the principle that certain special materials heat up when exposed to a magnetic field
and cool down when the magnetic field is removed. This physical phenomenon is caused by the alignment of the material's
magnetic moments with the magnetic field and the entropy change that occurs when this alignment is disrupted [5-71.
Traditional refrigerators, air conditioners, and other cooling systems use refrigerants that damage the ozone layer (such as
CFCs and HCFCs) and contribute to the greenhouse effect (such as HFCs). Magnetic cooling systems, on the other hand, do
not require these harmful gases. Magnetic cooling systems are theoretically much more efficient than traditional gas
compression systems. They do not contain mechanical and inefficient parts such as compressors, which eliminates friction
losses. Research and prototypes show that magnetic cooling can provide energy savings of 20% to 50% compared to
current technologies [8-9]. Magnetic cooling technology is not limited to household refrigerators and air conditioners.
Thanks to its potential to operate across a wide temperature range, it has a broad range of applications, including medical
applications, industrial cooling, climate control in transportation vehicles, and space and aviation systems. For this reason,
researchers continue their efforts to develop materials that can operate across a wide temperature range, have high
cooling capacity, and possess optimal properties.

Among these materials, double perovskite materials such as La,MnNiOg have begun to attract the attention of researchers
due to their rich physical properties and have been studied in an increasing number of scientific studies in recent years
[10-11]. In this context, LaNaMnNiOs double perovskite materials were produced by replacing La and Na elements in region
A and having Mn-Ni elements in equal proportions in region B. The structural, magnetic, and magnetocaloric properties of
these materials were investigated. Structural analysis revealed that the displacement did not change the crystal
structures of the materials, which were found to be in the R3¢ space group with a rhombohedral structure. It was found
that all samples exhibited a magnetic phase transition from the ferromagnetic to the paramagnetic phase, and that the
temperature at which this phase transition occurred decreased by approximately 10 K with the La-Na substitution, while
the change in magnetic entropy increased by approximately 10 times.

The fact that all samples exhibit a second-order magnetic phase transition increases the suitability of these materials for
use as magnetic coolants, while the significant increase in magnetic entropy change has been welcomed as a positive
result.

Keywords: Affordable and clean energy; Magnetic refrigeration; Magnetocaloric Effect, Magnetic entropy change; Double
perovskit manganites.
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The escalating global energy demand, particularly from refrigeration systems, presents a significant environmental
challenge, highlighting the crucial need for sustainable cooling technologies [1]. The associated increase in greenhouse gas
emissions represents a direct threat to public health and motivates research into alternative and environmentally
solutions [2, 31. In the last decade, green technologies have gained importance as a feasible solution to these problems.
Given the substantial global energy consumption by refrigeration systems, enhancing their efficiency holds significant
potential for energy savings. Replacing gas-compression cooling system with alternative methods such as magnetic
refrigeration offers a promising road map. Magnetic refrigeration is a promising alternative to the current cooling system
as it is an environmental technology and economical. The magnetic cooling system is based on the magnetocaloric effect
which can be described as a thermal response of the material when it is exposed to external magnetic field. The magnetic
entropy change and magnetic phase transition temperature are important factors, and these parameters vary with the
choice of compound as a refrigerant for the system. To identify an effective compound, it is important for materials to
exhibit significant temperature variation under a low magnetic field.

With the guidance of these aspects, we investigated the magnetic and magnetocaloric effect of the LaPbNiMnOg double
perovskite compound. For the production of the compound, sol-gel synthesis method was used. To understand the crystal
structure of the compound, the X-ray diffraction method conducted at room temperature. Furthermore, Scanning Electron
Microscopy with Energy-Dispersive X-ray Spectroscopy was utilized to carry out the morphological and elemental features.
The compound’'s magnetic features were determined by using analyses of temperature-dependent magnetization and
magnetic field-dependent magnetization. According to temperature-dependent magnetization examination, the
compound exhibits a magnetic phase transition around 264.7 K that the transition from a ferromagnetic to a paramagnetic
state. Using isothermal curves, the maximum magnetic entropy change was determined under a 5 T magnetic field
variation and it is 1.6 Jkg-1K-1.

Guided by these properties, the compound can be a possible candidate being a magnetic cooling refrigerant for magnetic
cooling applications.

Keywords: Magnetocaloric effect; Double Perovskite; magnetic cooling systems, affordable and clean energy
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In this present study, the basic electrical characteristics of the Al/Si0,/p-Si photodiodes have been investigated both in dark
and under 50 mw/cm’ illumination intensity by using the forward and reverse bias current-voltage (I-V) data in voltage
range of +3V. The basic electrical parameters of the photodiode like reverse-saturation current (lo), ideality-factor (n), zero-
bias barrier height (dg,), series and shunt resistance (Rs, Rs,) were calculated both in dark and light conditions. To determine
voltage dependent of basic electrical parameters and calculation method, n, Rs and BH values were also calculated from
Cheung function and compared their obtained thermionic emission (TE) theory. All these parameters were found strong
functions of light and applied bias voltage. The obtained higher value of n was attributed to the existence of interfacial
layer, barrier in homogeneity, interface traps/states (D;; or Ng). The photosensitivity (S), photo-responsivity (R), and photo-
detectivity (D*) were also calculated as function of applied bias voltage under 50 mW/cm? illumination intensity. The energy
dependent curves of the Ny were obtained by using the Card-Rhoderick method by considering voltage-dependence of BH
and n. The higher values of S, R, and D* are indicated that these Al/Si0,/p-Si diodes can be used in the photonic-applications.

Keywords: Photo sensitivity and photo responsibility; Physical parameters; Energy dependent profile of interface traps,
Series resistance and interfacial layer effects on the current-voltage characteristics
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In the present study, pure and Ir-doped NiO films were deposited on glass and n-Si substrates via sol-gel spin coating
method. The results clearly show that, Ir doping greatly influences NiO. XPS study revealed the presence of I, According to
the XRD results, the crystallite size and lattice parameter decreases while microstrain increases depending on the
increasing Ir doping. The optical properties were examined by using UV-Visible spectrophotometer attached integrated
sphere. The optical band gap decreased while the Urbach energy increased, indicating that the defect states increases
with Ir doping. SEM results showed that the surface of NiO films improved with Ir doping. Photodiode analysis involved
conducting I-V measurements between -2 V and +2 V in the dark and at a light intensity of 100 mW/cm?2. According to the |-
V results, all devices exhibited photodiode characteristics due to an increase in current at reverse bias under illumination.
While the ideality factor increased with Ir doping, the barrier height decreased. C-V measurements were conducted
between -2 V and +2 V at 1 MHz to analyse the junction properties of the Ir-doped NiO-based devices. A clear change in
capacitance at forward and reverse bias proved a varying depletion region. Additionally, capacitance decreased with
increasing Ir doping, indicating broadening of the depletion region. In conclusion, our results demonstrate the potential of
Ir-doped NiO-based devices for use in photonic applications in the visible spectrum.
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This study systematically demonstrates the effects of critical process parameters on mechanical performance (tensile
strength, o) and surface finish (Ra) during FDM 3D printing using PETG filament. A Taguchi L27 orthogonal array was used for
experimental planning, and three levels of layer thickness (0.12-0.28 mm), infill ratio (20-80%), printing speed (40-80 mm/s),
nozzle temperature (220-250 °C), and scanning angle (0°-90°) were investigated. Samples were produced on a FlashForge
Adventurer 5M Pro printer with a 0.4 mm nozzle, subjected to tensile tests according to ASTM D638 Type V, and Ra
measurements were evaluated using the ISO 4287 (cut-off 0.8 mm) approach. The multi-criteria objective (o1, Ra]) was
combined with the desirability approach, and a single optimum setting was reported. OLS-based impact assessment (adj.
R?=0.990, Ra model adj. R?=0.974) was used for non-categorical parametric analysis, and Random Forest (5-fold cross-
validation) was used for estimation (R?~0.47 for o, R?=0.32 for Ra).

The findings show that the combination of thinner layer, lower speed, nozzle temperature around 245 °C, and 0° scan angle
increases o while decreasing Ra; the fill rate has a positive but limited effect on o, with a secondary effect on Ra. The
recommended optimum parameters were determined as follows: 0.12 mm layer thickness, 80% fill rate, printing speed of
50-60 mm/s, nozzle temperature of 245 °C, 0° scan angle, table temperature of 85 °C, and 30% fan speed ratio.
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Martensitic stainless steel (MSS) is a steel that commonly applied in industrial areas such as medical, aerospace and
possesses ferritic structure, martensitic laths and carbide precipitations. This steel presents good mechanical properties
and corrosion resistance. Heat treatment and additive materials can change and/or enhance the properties of this steel.
When austenitizing temperature increased, the amounts of dissolved carbides and the proportions of alloying elements in
the martensite matrix increases and austenite grains coarsen [1, 2]. The existence of dispersing Cr-rich carbides in the
microstructure importantly affect corrosion resistance of MSS [3]. In this study, it is examined the glass powder (GP) effect
on the structural and surface morphology of corrosion resistance of MSS produced by powder metallurgy immersed into
the seasalt solution. For this, 410 MSS was mixed homogeneously with 5-25 % of GP separately. Powder mixtures pressed 12
tonnes pressure and sintered at 1250°C temperature for 2 hours. The surface morphology of these composite materials
were characterized using optical microscopy, scanning electron microscopy images, energy-dispersive X-ray spectroscopy
analysis and X-ray diffraction analysis for crystal structure determination before and after corrosion test. More crystal
structures obtained in MSS-25%GP whereas smooth surface appearance show on the surface of control sample. It is
showed that this sample has more corrosion resistance according to samples. These results show that changing GP
amount in the MSS importantly affects crystallinity, surface and structural properties of MSS.

Keywords: Structural Property, Surface Morphology, Martensitic Stainless Steel, Glass Powder, Corrosion Resistance
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Biosensors designed to monitor a biological reaction on the surface of transducers offer an alternative to many advanced
biosystems due to their easy transportation and simple use. Impedance spectroscopy, which is sensitive to surface events
and bulk properties, is one of the most effective techniques used to understand the modification of a biological surface.
Therefore, in our study, hydroxyapatite based nickel, zinc and Strantium doped biomaterials were produced by
hydrothermal method using biocompatible materials at constant temperature and time and their impedance analysis was
performed. Biosensor properties were investigated depending on the dielectric properties of HAp based nickel, zinc and
Strantium in the range of 0 to 20 MHz. According to the results obtained, it was observed that the frequency value of the
dielectric constant and dielectric loss factor was constant at low frequencies and showed a sudden increase after
approximately 18 MHz. This distinct and selective change in the dielectric constant indicates that a material can function as
a biosensor..
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This work explores how initial processing conditions affect the structural and electrical properties of mixed-phase
manganite composites based on Lagg;Cap33MN03 [1] and LaggssNag16sMn0; [2]. These parent compounds exhibit magnetic
phase transitions above and below room temperature, respectively. Both parent compounds were synthesized using the
sol-gel method and then calcined at 600 °C to produce nanosized precursor powders with controlled homogeneity. To
reveal how the initial state of these precursors influences the final composite properties, two distinct fabrication
strategies were employed.In the first approach, equal quantities of the calcined powders (0.5 g each) were mixed,
pelletized, and sintered directly at 1000 °C to produce the composite material. In the second approach, individual pellets (1
g each) of the parent compounds were sintered separately at 1000 °C to promote crystallization. These pellets were then
ground into powders, mixed in equal portions (0.5 g each), and subjected to a second sintering step at 1000 °C. The
resulting materials were examined using X-ray diffraction (XRD) to determine phase composition and lattice parameters,
scanning electron microscopy (SEM) combined with energy-dispersive X-ray spectroscopy (EDS) to analyze the
microstructure and composition, and X-ray fluorescence (XRF) to verify the elemental ratios. Temperature-dependent
resistivity (R-T) measurements were performed to evaluate transport properties and identify variations in transition
behavior arising from differences in processing history. Comparative analysis revealed that precursor condition and
processing route govern phase distribution, grain morphology, and crystallinity, thereby modifying the electrical response
of the composites. These findings provide valuable insight into tailoring manganite composites with controlled functional
properties, particularly for applications requiring optimized performance at room temperature.
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In this study, perovskite-type manganites with the composition Ags;5ro33Mn0;3 (A = L3, Gd, Nd, Pr) were synthesised using the
sol-gel method [1]. The effect of calcination temperature on their structural and microstructural properties was
investigated. Following gel preparation and drying, the obtained precursor powders were subjected to thermal treatment
at four different temperatures (900 °C, 1000 °C, 1100 °C and 1200 °C) for 24 hours to promote crystallisation and phase
stability. The characterisation of the synthesized samples was conducted using a range of analytical techniques, including
X-ray diffraction (XRD), scanning electron microscopy (SEM), and energy-dispersive X-ray spectroscopy (EDS). XRD analysis
confirmed the formation of a perovskite phase for all compounds, with enhanced crystallinity and more pronounced
diffraction peaks at elevated calcination temperatures. SEM observations demonstrated a clear correlation between grain
coarsening and increased thermal treatment, thereby indicating a strong dependence of grain size on calcination
temperature. EDS results verified the homogeneous distribution of the elements La, Gd, Nd, Pr, Sr, Mn and O in the
respective compounds, with no detectable impurity phases present. The present study demonstrates that higher
calcination temperatures enhance structural ordering and promote grain growth, which plays a decisive role in tuning the
physical properties of perovskite manganites. As these materials are the subject of extensive research for utilisation in
electronics, spintronics, magnetic cooling [2] and magnetoresistance, it is imperative to comprehend the correlation
between synthesis conditions and microstructural evolution. The findings presented herein offer significant insights into
the optimisation of processing parameters, with the objective of attaining the desired structural quality and performance
characteristics in rare-earth-based manganites.
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Bone defects caused by trauma, tumors, infections, and degenerative diseases remain a significant clinical challenge,
especially in large bone structures where severe defects require graft materials to assist healing. Although autografts
offer benefits like biocompatibility and osteogenic potential, their use is limited by donor site morbidity and availability
issues. This has increased interest in developing synthetic materials for tissue engineering. Among these, bioactive glasses
(BGs) within the Si0:-Ca0-P:0s system are an important class of ceramics commonly used for repairing or replacing
damaged or diseased bone tissue. The inorganic ions embedded in BGs are essential for osteogenesis and angiogenesis,
and altering their composition allows precise adjustment of their physicochemical and biological properties.

In this study, various glass compositions, including undoped and doped with boron (B), magnesium (Mg), and vanadium (V),
were synthesized through the sol-gel method. Structural characterization included density measurements, particle size
analysis, zeta potential, elemental composition (XRF), and thermal behavior (TG-DTA). in vitro bioactivity was assessed by
immersing samples in simulated body fluid (SBF) over 3, 7, 14, 21, and 28 days, followed by SEM, FT-IR, XRD, and ICP-0OES
analyses. Cytotoxicity was tested using the MTT assay at concentrations of 10, 5, 2.5, and 1.25 mg/ml. Antibacterial activity
was evaluated against Staphylococcus aureus, Escherichia coli, and Pseudomaonas aeruginosa in vitro.

DTA results demonstrated that doping with B and V notably affected all key thermal transitions, with higher V content
improving thermal stability. in vitro bioactivity tests showed the formation of a cauliflower-like Ca/P layer in SEM images, P-
0 bond peaks in FT-IR spectra, and hydroxyapatite peaks in XRD patterns for both undoped and doped BGs. MTT assay
results indicated that undoped BGSs maintained cell viability comparable to the control group across all tested
concentrations, while B, Mg, and V-doped BGs showed increased cell viability at lower concentrations. Antibacterial tests
revealed a reduction in bacterial colony counts for all BG types compared to the control. Overall, these findings suggest
that B, Mg, and V-doped bioactive glasses possess significant potential for use in bone tissue engineering, soft tissue
regeneration, and, due to the insulin-mimetic effects of vanadium, in treating diabetic wounds.
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Magnetron sputtering is among the most commonly used techniques for deposition of metallic and insulating thin films on
various types of substrates. The film thickness and morphology can be tuned to very fine levels as the understanding of
the individual components of the sputtering process such as the ionization of the working gas and the dynamics of the
plasma, the sputtering of the target material and the deposition of the target material on the substrate, is improved [1].
One of the most feasible ways to understand the magnetron sputtering process in detail is to inspect the characteristics of
the light generated by the plasma [2]. The atoms and ions of the working gas as well as the sputtered material can be
identified and measured for their densities and dynamics. The measurements so far, on the other hand, were either
performed from outside the vacuum chamber or with methods that interfere with the plasma inside the chamber. In order
to obtain critical insight into the formation and development of the magnetron sputtering plasma and to address the
existing issues associated with different processes, we are in the process of conducting a high timing precision, multi-
parameter study of the plasma light. The study includes the sampling of the plasma light at various critical locations along
the plasma from the target to the substrate at down to 320 picosecond time resolution. The measurement setup includes
quartz optical fibers placed at critical locations inside the vacuum chamber, a special feedthrough, and an optical
measurement setup that contains Silicon photomultipliers placed on a custom readout board. Here we report on the
design and construction of this experimental setup to perform high precision measurements.
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This study represents the prepared Au/n-Si (MS) structures with cobalt-doped interfacial layer and investigation into the
voltage and frequency dependence profiles of some important electrical parameters and the surface states (N, series
resistance, and interfacial layer effects on them by using admittance measurements (Y=1/Z=G+jwC) at room temperature.
All experimental findings indicate that basic electrical parameters are strong function of frequency as well as applied bias
voltage especially at low/moderate frequencies in the depletion zone. But, while N¢; are dominated both in weak inversion
and depletion regions, Rs and interfacial layer are dominated only at accumulation region. Some basic electrical
parameters are extracted from the slope and intercept voltage of the reverse bias C?vs v plot for four different
frequencies (50, 100, 500, and 1000kHz). The voltage-dependent profiles of Ngs and Rs were extracted both from the low-high
(Cr-C.p) frequency capacitance and Hill-Coleman techniques, but Rs vs V profile was obtained admittance technique for
various frequencies [1-31. To determine R effects on the admittance measurements at high frequency both the
capacitance and conductance versus voltage plots were adjusted and obtained results show that the value of Rgis more
effective at accumulation region for high frequencies.

Keywords: Metal doped polymer interfacial layer; Surface states and series resistance; Hill-Coleman and high-low frequency
capacitance technigues, Frequency and voltage dependence
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The integration of natural bee-derived products into polymer-based biomaterials has emerged as a promising strategy in
tissue engineering, owing to their inherent biological properties such as antimicrobial, antioxidant, and wound-healing
activities [1]. While materials incorporating bee products like honey, bee bread, propolis, and royal jelly have been widely
explored, the use of pollen in scaffold fabrication remains relatively under-investigated.

In this study, cryogel-based scaffolds enriched with pollen and pollen extracts were developed and characterized. The
natural polymers chitosan and gelatin were used in combination for cryogel synthesis. Different amounts of powdered
pollen and its ethanol extract (25, 50, and 100% weight of the polymer amount in the mixture) were added to the cryogenic
structure to evaluate potential structural changes in the existing scaffold for tissue engineering applications.
Morphological evaluations for all gels revealed an architecture with interconnected porous structures. The materials
exhibited high water retention capacity and maintained this property with the addition of bioactive agents in both forms.
The structural transformation of pollen and the release of its phytochemical components via extraction were investigated
for microbiological and cell viability. Furthermore, the controlled release behavior of pollen and its phytochemicals was
assessed over time in phosphate buffer saline at 37°C (pH 7.4).

The results indicate that pollen-functionalized cryogels possess strong potential as multifunctional scaffolds in
regenerative medicine, offering not only structural integrity but also enhanced biological performance through sustained
antioxidant activity and cytocompatibility. This dual functionality highlights their suitability for promoting tissue repair and
cellular regeneration in bioengineered systems.
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Multimetallic nanoalloys are emerging as key materials for next-generation energy conversion and storage technologies,
including fuel cells, water electrolyzers, and metal-air batteries, due to their tunable surface chemistry and synergistic
catalytic properties [1, 21. In this study, a series of PtAu-Co nanoalloys with varying compositions were synthesized to
investigate the relationship between composition, structure, and electrocatalytic activity. X-ray diffraction analyses
confirmed the formation of a face-centered cubic (FCC) with a space group of fm-3m for all samples, with lattice
parameters decreasing as Pt content increased, consistent with the smaller atomic radius of Pt relative to Au.
Transmission electron microscopy revealed uniformly dispersed nanoparticles with average diameters below 10 nm,
without significant agglomeration. X-ray photoelectron spectroscopy demonstrated that Pt and Au were predominantly in
the metallic state, while Co was mainly present as surface oxides, potentially enhancing metal-oxide interface synergy.
Electrochemical characterization via linear sweep voltammetry and cyclic voltammetry showed that the Pt-rich sample
[(Ptog0AUg30)-(CO)g10] exhibited the highest catalytic activity toward both the hydrogen evolution reaction, attributable to its
high crystallinity, small particle size, and favorable surface chemistry. These findings highlight the critical role of
compositional tuning in optimizing the structural and surface properties of multimetallic nanoalloys for advanced
electrocatalytic applications.
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Depending on the crystal structure and quality, WO; films are n-type semiconductor materials with energy band gaps in
the range of 2.5-3.5 eV. W03 is a good candidate for cathodic electrochromic layer and metal oxide photoelectrode material
for photoelectrochemical water splitting due to its high coloration efficiency and optical modulation value, high stability in
alkaline media, and suitable optical band gap [1].

In this study, WO0; thin films of different thicknesses were deposited by the electrodeposition method using a potentiostat
and an electrochemical cell, which is an advantageous method with the potential to easily control film morphology, a low-
cost, and has the potential for large-area film coating [2].

Tungsten trioxide (W05) thin films were deposited by electrodeposition using Na,W0,.2H,0 with deionized water, H,0, and
HCIO, electrolyte solution at -0.7 V versus Ag/AgCl with a continuous potential. After deposition the films were annealed at
300°C with various time (30 min - 6 h). The optical (UV-Vis-NIR spectrophotometer), morphological (SEM and EDX) and
structural (XRD) properties of the films were characterized in detail. With the M-S measurement (in 0.5 M H,S0,) and UV-Vis
spectroscopy their energy band diagrams were analyzed also in detail.

The authors want to thank the Scientific and Technological Research Council of Tirkiye (TUBITAK) for financial support with
Project ID 223M337 and Hacettepe University Scientific Research Projects Coordination Unit with Project ID FHD-2024-21270
and FKB-2024-21248.

References

[1] A. Chithambararaj, P. Nandigana, M. Kaleesh Kumar, A.S. Prakash, S. K. Panda, Enhanced electrochromism from non-stoichiometric
electrodeposited tungsten oxide thin films, Applied Surface Science 582, 15242430 (2022)

[2] N.Sy Pham, L. Thanh Nguyen, H. T. Nguyen, V. Q. Nguyen, T. B. Thi Nguyen et al. Long-term stability electrochromic electrodes based on
porous tungsten trioxide and nickel oxide films via a facile triple pulse electrodeposition, Ceramics International 49, 33413-33417
(2023)

12" International Conference on Materials Science and Nanotechnology for Next Generation | 49



Development of a Permanent Hair Dye Formulation Made
from Natural Ingredients

E.Ecer*” and U. Acikel®
! Department of Chemical Engineering, Sivas Cumhuriyet University, Sivas, Turkiye/ Ezel Kozmetik Research and Development

Laboratory, Sivas, Tirkiye

2 Department of Chemical Engineering, Faculty of Engineering, Sivas Cumhuriyet University, Division of Process and Reactor Design,

Sivas, Tlrkiye

* Corresponding e-mail: ecerelif34@gmail.com

Synthetic oxidative hair dyes, which are widely used in the modern cosmetics industry, cause short-term side effects such
as dermatological irritation, dryness, and erythema of the scalp, and long-term side effects such as hormonal imbalances,
oxidative stress-induced cellular damage, and potential carcinogenic effects [1]. Additionally, the production, use, and
waste management processes of these components create negative effects such as the release of toxic substances into
the environment and the disruption of biological balance in water ecosystems, threatening environmental sustainability.
This study aims to develop an environmentally friendly and safe hair dye formulation that can provide a permanent
coloring effect using completely natural pigments and phytochemical extracts that do not contain toxic components. The
formulation process utilized walnut (Juglans regia), henna (Lawsonia inermis), chamomile (Matricaria chamomilla), and
Polygonum extract, which has been reported in the literature to have melanocyte-stimulating effects. Samples were
prepared under different pH conditions using hot and cold process techniques, and physicochemical properties (pH,
density, viscosity), organoleptic criteria (odor, color homogeneity), and microbial load analyses were performed. Stability
studies were conducted at room temperature, 4°C, and under accelerated conditions (45°C, 55% relative humidity). Initial
dyeing tests on white hair samples achieved 55-75% coverage, and short-term tests found the formulation to be physically
stable and microbiologically safe. The preliminary findings suggest that natural pigments could offer an effective,
sustainable, and safe alternative for developing permanent hair dye without the use of synthetic oxidative agents. In the
subsequent stages of the study, long-term stability, biodegradability, and toxicological safety tests will be conducted to
comprehensively evaluate the product's ecological and biological reliability.
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The objective of this work is to integrate measurement procedures in photovoltaic and semiconductor device
characterization into a reproducible, traceable, software-defined platform. The proposed computer architecture manages
both LED-based light sources and the SMU in unison using a Python-based back end. Real-time user interaction is enabled
by a React-based web interface using the application of RESTful APl and WebSocket protocols. Measurement cycle
operation is facilitated with the assistance of pre-established 'recipe' template usage. Reporting to data acquisition is
facilitated by version information, audit trails, and calibration metadata retained in a relational database, thus allowing
end-to-end traceability. Security for remote access is facilitated by the use of Transport Layer Security (TLS/SSL) and JSON
Web Token (JWT)-based authentication protocols. Single-board computer (SBC) deployment in a container is optimized for
economic deployment in field applications. The system has been configured to minimize operator dependency to
minimize measurement uncertainty and, therefore, enhance repeatability. This is achieved through providing software-
level synchronisation for current-voltage (I-V) and current-time (-t} measurements. The system has proved to provide data
integrity in multi-user and multi-session environments, thereby facilitating scalable laboratory capacity. Device drivers are
abstracted using PyVISA and PySerial libraries; measurement timing achieves a deterministic form with uniformly rising
system clock. Data is logged in International System of Units (Sl) units, double timestamps, and quality indicators. Raw data
is kept in native form, and derived parameters are kept in separate tables. The system is protected by role-based access
control (RBAC) and immutable audit trails. The system deployment availability is limited by the impact of network latency
resulting from SBC implementation. The system operates with low latency and minimal jitter budgets at high concurrency;
prescription and calibration versioning offers inter-institutional data comparability. Software-based timing in systems
without hardware trigger support and management of heterogeneous device fleets are limitations of the system. Future
efforts will incorporate hardware triggers, self-calibration, and anomaly detection based on telemetry. This architecture
provides a secure, scalable, and enterprise-standard-compliant characterization framework that accelerates the
digitization of measurement processes for both laboratory and field applications.
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This present study suggests the concept of a dynamic, ever-learning artificial intelligence-based decision support system
in optimizing Metal Organic Vapour Phase Epitaxy (MOVPE) processes. The propositions are that the processes are critical in
the production of semiconductors. MOVPE processes are typically characterized by high costs and a trial-and-error
approach, attributable to their multivariable nature, which depends on various parameters like gas flow rate, temperature,
pressure, and growth time. The system constructed collects structural, electrical, and optical characterisation data from
experimental growths in a central database and analyzes them using machine learning and deep learning methods. Here,
in this context, the application of tools such as artificial neural networks, support vector machines, Gaussian process
regression, and ANFIS is facilitated through a comparative mode, thus making it possible to predict optimal growth
parameters with high accuracy. Furthermore, the system is continuously enhanced through the provision of new inputs.
The decision support mechanism proposed here should be able to cut the number of experiments by as much as 70%,
hence saving time and expense. In addition, the predicted accuracies are expected to be +10 nm for layer thickness, >90%
for alloy ratios, and >95% for carrier density. Most importantly, the system's flexible architecture enables easy adaptation
not only to MOVPE processes but also to similar epitaxial growth technologies. From an academic perspective, the
approach is a sound foundation for generating fresh articles and thesis studies. From an industrial perspective, the
introduction of the software module to process control in semiconductor production facilities can provide efficiency and
dependability.

Its strategic achievements are the innovational development of local software infrastructure for MOVPE optimisation in
Turkiye, and reduction of foreign dependency. Moreover, integration ability of the system with digital twin technologies
and Industry 4.0 solutions makes the work a typical research product turned into a sustainable and reproducible model of
digital transformation. Finally, this research provides four-dimensional contributions in terms of accuracy, speed, cost, and
reliability in semiconductor manufacturing and is one of the forerunners of the information-oriented paradigm revolution.
This study supported by The Scientific Research Project Fund of Sivas Cumhuriyet University, Turkiye under the project
number MRK-2024-004 and The Scientific and Technological Research Council of Turkiye (TUBITAK) under the project number
22AG074 and 125F070.
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In recent years, the increasing demand for energy has necessitated the development of high performance catalysts [11.
Therefore, based on noble metal nanoparticles (NPs) by controlling particle sizes have emerged as promising catalytic
materials for hydrogen and oxygen evolution reactions [2, 31. In this study, Co added PtAu NPs were synthesized using the
polyol method and the structural based on noble and catalytic performances were investigated in detail. X-ray diffraction
and Rietveld refinement analyses determined the crystal structure of PtAuCo NPs, revealing a face-centered cubic (fcc)
structure with a space group of fm-3m and a crystallite size of 5.62 nm. The particle size distributions, shapes, and surface
morphologies of the NPs were determined using Transmission Electron Microscopy and Scanning Electron Microscopy.
Spherically shaped NPs were obtained with an average particle size below 10 nm. To investigate the fundamental catalytic
mechanisms of the developed triatomic nanostructures, experiments were conducted using a three-electrode system
comprising carbon electrodes, a Pt counter electrode, and a Ag/AgCl reference electrode in 1 M KOH. Hydrogen evolution
reaction (HER) activities were investigated by LSV and CV curves to determine onset potential, overpotential, specific
current density and Tafel slopes measurements were performed to evaluate their catalytic performance. For the HER
reaction, the onset potential and the overpotential at 10 mA cm” were 39.1 mV and 93.5 mV vs. RHE, respectively, while for
the OER reaction, the onset potential and overpotential at 50 mA cm” were recorded as 1.42 V and 1.48 V vs. RHE,
respectively.
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With advancements in polymerization technology and polymer processing techniques Ultra High Molecular Weight
Polyethylene (UHMWPE) is still preserving and strengthening its position in maritime, manufacturing, defence and
healthcare industries owing to its unique physical and chemical properties and affordable cost structure [1]. Still
conventional UHMWPE, produced with supported Ziegler catalyst and having high entanglement density, has a a great
majority by far in UHMWPE market. On the other hand disentangled UHMWPE (dUHMWPE) start to play a new role in
manufacturing and defence industries. Owing to its lower entanglement density and lower melt strength, dUHMWPE brings
new processing opportunites as 3D printing or UHMWPE film extrusion [2]. At the heart of this progress in UHMWPE
processing, there is a technological breakthrough in polyolefin catalyst technology. Especially, phenoxy-imine (Fl) catalyst
with pentafluoro phenyl ligand made “living polymerization” possible within “reasonable” reaction conditions. As a product
of "ligand based catalyst design” approach, it has roots from metallocene and constrained geometry catalysts. As
metallocene and constrained geometry catalysts, Fl catalyst synthesized as a homogeneous catalyst. But unlike these two,
having tetrahedral structures, it is an octahedral complex. Supporting FI catalyst complexes is another research area, that
will enable to use these super-active complexes in larger scale, continuous commercial polyethylene processes. Due to
fouling problems in commercial processes, utilization of homogeneous FI complexes in commercial scale reactors are
limited with batch type reactors. At the same time with supporting studies for FI catalyst complexes, some researchers
start to study modifying supported Ziegler catalyst to obtain dUHMWPE [3]. The aim of this poster is to summarize the
studies in Fl catalsyt development, studies in modifiving supported Ziegler catalyst to obtain dUHMWPE and to
demonstrate the utilization of dUHMWPE in different industries, especially in 3D printing and defence industries.
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In this study, the photocatalytic degradation efficiency of titanium dioxide (Ti02) thin films grown by RF magnetron
sputtering was investigated under UVA and UVC illumination. The TiO2 films were deposited on glass substrates at three
different substrate temperatures: room temperature (RT), 100 °C, and 200 °C. The photocatalytic activity was evaluated by
monitoring the degradation of methylene blue (MB) solution over time using UV-Vis spectrophotometry. The results showed
that the film grown at 200 °C exhibited the highest degradation efficiency, achieving 96.15% MB removal after 4 hours of
UVC exposure. This high performance was attributed to the denser and more crystalline film structure obtained at the
elevated growth temperature. These findings highlight the importance of optimizing the substrate temperature to
enhance the effectiveness of TiO: thin films for environmental pollutant removal applications [1].
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This study explores the photocatalytic behavior of nickel oxide (NiO) thin films in the degradation of methylene blue. The
films were deposited on glass substrates by RF magnetron sputtering at room temperature and at 250 °C, followed by
thermal annealing at 450 °C for 1 hour. The degradation process was monitored under UV-C light using UV-Vis absorption
measurements. It was observed that annealing improved the activity of room-temperature-grown films, while it led to a
performance drop in films grown at 250 °C. This is attributed to structural improvements due to annealing in the former
case, and grain growth leading to reduced surface area in the latter. The highest degradation efficiency was achieved with
the unannealed film deposited at 250 °C, which also showed the shortest half-life and highest reaction rate. The findings
demonstrate that both deposition and post-treatment conditions have a direct impact on the photocatalytic efficiency of
NiO films [1].
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Cobalt ferrite (CoFe,0,4) with a cubic spinel structure is favored in various applications due to its high permeability, excellent
electrochemical stability, and remarkable electrical and optical properties [1, 2]. In this study, CoFe,0, nanomaterial was
synthesized using the sol-gel method. X-ray diffraction analysis indicated cubic phase with a space group of fd-3m and
average crystal size was found to be 51 nm, while scanning electron microscopy revealed an average particle size of 86
nm. The photocatalytic activity was evaluated through the degradation of methylene blue dye under UV light irradiation.
The CoFe,0, nanomaterial demonstrated outstanding photocatalytic efficiency, achieving 93.5% degradation within 3 hours.
This superior performance is attributed to its unique magnetic spinel structure that promotes effective charge separation
and suppresses electron-hole recombination. Moreover, the nanoscale size provides a high surface area for dye
adsorption and reaction. These findings underscore the potential of CoFe,0, nanomaterials as efficient photocatalysts for
environmental remediation and wastewater treatment.
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In this study, 30% nitrogen-doped Ga20s thin films were grown on sapphire substrate by RF magnetron sputtering at 60 W,
90 W, and 120 W powers. Each sample was annealed at 850 °C in air for 1.5 h and then evaluated as unannealed. The films
were characterized by transmittance, XRD, and FTIR analyses. The results show that RF power affects the film properties.
The energy band gap decreased as RF power increased. The energy band gap varied between 5.23-4.80 eV in unannealed
films and 4.96-4.84 eV in annealed films. XRD revealed that the crystal structure of the films changed with the annealing
process. The chemical bond structure was investigated by FTIR analysis. As a result, the presence of nitrogen doping was
detectedI[1].
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In this study, Gaz0s (gallium oxide) thin films were deposited on Si (silicon) substrates using the RF magnetron sputtering
method at powers of 60 W, 90 W, and 120 W. The obtained films were examined under both unannealed conditions and
after annealing at 850 °C for 1.5 hours in air atmosphere. The optical properties of the films were investigated through
reflectance measurements, and the optical band gap (Eg) values were determined using the Kubelka-Munk method [1]. In
addition, Fourier Transform Infrared Spectroscopy (FTIR) analyses were carried out to evaluate the chemical bonding
structure of the films. The FTIR spectra clearly revealed the characteristic peaks corresponding to Ga-0 vibrations, as well
as additional vibration peaks originating from the interaction with the Si substrate [2]. The results demonstrated that both
RF power and annealing treatment play a critical role in determining the optical band gap and chemical bonding structure
of Ga:0s thin films. These findings indicate that Si-based Ga-0s thin films are promising candidates for future applications in
optoelectronics and UV photodetectors.
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Avalanche photodiodes (APDs) offer high sensitivity, a wide dynamic range, and low noise due to their avalanche ionization-
based amplification mechanism, providing superior performance compared to p-n and p-i-n photodetectors [1, 2]. The
SAM, SAGM, and SAGCM structures, which were developed to enhance performance, facilitate carrier transport, reduce dark
current and noise, and ensure stable gain [3].

This study investigated the effects of absorption, grading, and multiplication layer thickness, as well as doping
concentration, on various electrical parameters in APD photodetectors using Silvaco TCAD simulations. Study A
demonstrated that increasing the absorption layer thickness increases the breakdown voltage, thereby reducing the
avalanche probability. Conversely, increasing the doping level decreases the breakdown voltage, thereby increasing the
avalanche probability. Study B revealed that both increasing the multiplication layer thickness and the doping level raise
the breakdown voltage and strengthen the avalanche probability. Additionally, increasing the thickness of the impact layer
increases the fracture stress, while decreasing the doping level reduces it. Study C showed that increasing the thickness of
the grading layer and the doping level increases both the fracture stress and the likelihood of avalanches. In conclusion,
the simulation results demonstrate that device performance in APD designs is directly determined by the thickness of the
absorption, multiplication, and grading layers, and the doping levels. These parameters must therefore be considered
critical in the design process.
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InP-based InGaAs/InAlAs quantum heterostructures have attracted great interest for high-speed electronics and
optoelectronic devices. Among their most promising applications are quantum cascade lasers (QCLs), which benefit from
the large conduction band offset, strong electron confinement, and wide tunability of this material system. InP-based
InGaAs/InAlIAs QCLs cover a broad mid-infrared range (3.5-24 um), enabling applications in optical communication,
spectroscopy, environmental sensing, and military countermeasures [1, 2].

The development of high-performance optoelectronic devices fundamentally relies on the precision of the epitaxial growth
process. In particular, QCL structures, which consist of hundreds of ultra-thin layer repetitions, are extremely sensitive to
alloy composition and interface fluctuations; these factors strongly influence their optical response and overall device
performance [3]. Consequently, achieving precise control and deeper understanding of their optical properties requires
more comprehensive and systematic experimental investigations.

In this study, lattice-mismatched InGaAs/InAlAs quantum heterostructure samples were grown by MOVPE using different
stabilization times. A detailed photoluminescence (PL) study will be carried out at various temperatures ranging from 10 K
to 300 K and under different laser powers between 20% and 100%, in order to analyze the optical characterization of the
samples and to evaluate their optical interband transitions. In addition, the optical interband transitions of InGaAs/InAlAs
guantum heterostructures will be theoretically calculated to enable a direct comparison with the PL measurements.
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Al,Ga;,As based laser diodes are used in communications, industry, medicine, and imaging, so precise design and growth
are essential. In these devices, n-type AlsGai—As layers inject electrons and guide light; thus, the Al fraction and SiH, doping
level must be co-optimized to control conductivity and optical loss. n- Al,Ga; ,As was epitaxially grown by MOVPE using
TMAI, TMGa, and AsH; with SiH, as the donor; growth was monitored in situ by 880-nm optical reflectance. HRXRD provided
the Al fraction and structural assessment; carrier densities were measured via Hall measurements and corroborated by
ECV depth profiling.

By varying group-Ill/V flows, dopant flow, temperature, pressure, and using delta-doping we observed that when x > 0.30,
the Hall measured electron density could not be increased beyond 5x10"" cm” even though ECV indicated more donors
were present. This plateau arises because higher Al content makes donors harder to ionize (deeper levels), so fewer
electrons become electrically active. In Si-doped Al,Ga,As there are shallow and deep donor centers; under UV
illumination, ECV can probe deep levels that Hall does not capture [1,2]. High Al increases carbon carryover from TMAI
(carbon acts as an acceptor), makes Si donors more likely to convert into DX centers, and facilitates oxygen incorporation
that creates additional deep traps. Collectively, these effects raise defect and impurity levels, reduce mobility, and limit the
achievable n-type conductivity [3]. Delta-doping improves donor incorporation but does not fully restore activation, so
redesigning the Al profile and layer thicknesses is needed to balance optical confinement with electrically active doping.
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Quantum cascade lasers (QCLs) represent a powerful class of semiconductor lasers for the mid-infrared (mid-IR) range,
enabling compact, high-power, and spectrally selective sources for applications in defense, spectroscopy, sensing, and
environmental monitoring. In particular, their capability to deliver high optical power in the mid-IR makes them
indispensable for infrared countermeasure (IRCM) systems, where reliable and wavelength-selective laser emission is
required to counter heat-seeking threats [1]. Among various material types, InGaAs/InAlAs on InP has emerged as the most
widely adopted system, owing to its superior electron mobility, favorable band alignment, and strong carrier confinement
[2,3]. These attributes make it particularly suitable for achieving high-performance QCL active regions with controlled
tunneling rates and efficient transport, which are essential for stable mid-IR lasing.

In this work, we present a novel QCL active region design operating at 4.6 pm, realized in the InGaAs/InAlAs material system.
The structure incorporates a two-phonon resonant depopulation scheme, which ensures efficient emptying of the lower
laser level, thereby enhancing population inversion and optical gain under high injection conditions. Bandstructure and
gain simulations demonstrate that the proposed design supports stable lasing at 4.6 pm, offering performance
characteristics suitable for high-power IRCM systems as well as broader mid-IR applications.This study introduces a new
active region structure that emphasizes the decisive role of bandstructure engineering and material optimization in
advancing mid-IR QCLs. The results highlight the potential of two-phonon resonant schemes in developing compact,
reliable, and high-power QCLs relevant for both scientific and applied mid-IR photonics.
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Ternary PtCuNi nanocatalysts with varying elemental compositions were synthesized via a one-step modified polyol
approach, aiming to evaluate their performance in the hydrogen evolution reaction (HER) [1, 2]. Structural characterization
using X-ray diffraction and Rietveld refinement confirmed the formation of a face-centered cubic structure (space group of
Fm-3m), where higher Pt content led to an expansion in lattice constant up to 3.712 A and a reduction in crystallite size to
1.59 + 0.39 nm. Transmission electron microscopy revealed uniformly dispersed spherical nanoparticles ranging from 3 to
9 nm. Among all samples, the PtssCu;5Ni,; composition, with a mean particle diameter of 3.62 nm, demonstrated superior
HER activity, showing the lowest Tafel slopes of 40 mV dec” in alkaline and 62 mV dec™ in acidic media. Long-term
electrochemical stability was confirmed by chronoamperometric measurements at -0.3 V vs. RHE in both environments.
The remarkable HER performance is attributed to synergistic electronic effects, where charge transfer from Cu and Ni
atoms to Pt enhances catalytic efficiency and facilitates water dissociation kinetics.
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In this study, La-doped Cdi—Zn,S (0 < x < 1) solid-solution photocatalysts were successfully synthesized and systematically
characterized using X-ray diffraction (XRD), UV-Vis spectroscopy, and scanning electron microscopy (SEM). XRD analysis
confirmed the formation of single-phase solid solutions and revealed structural modifications induced by La incorporation.
UV-Vis spectra indicated that La doping effectively narrowed the band gap, thereby enhancing visible-light absorption.
SEM observations showed homogeneous particle morphologies with improved surface texturing, which contributed to
better charge separation and active site availability.

The photocatalytic performance was evaluated through the degradation of Congo Red (CR) dye under visible-light
irradiation. The results demonstrated that the optimum Zn substitution ratio was x = 0.5, achieving -96% degradation after
60 minutes. Moreover, La doping further enhanced the photocatalytic efficiency, with 6% La-doped Cdo.sZno.sS reaching a
maximum removal rate of 99%. The improvement is attributed to band structure tuning, enhanced light harvesting, and
suppression of electron-hole recombination.

Overall, these findings highlight that La incorporation into CdZnS solid solutions represents an effective strategy to boost
photocatalytic activity, offering promising potential for wastewater treatment and environmental remediation
applications.

Keywords: Cdi-Zn,S solid solution, La doping, photocatalysis, Congo Red degradation
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Potentiometric methods, one of the electrochemical analysis techniques, offer unique advantages such as a wide
concentration range, low cost, low detection limit, high selectivity, high sensitivity, simple preparation, and ease of use [1].
lonophores, which are included in potentiometric ion-selective sensors and can interact directly with the analyte ion, are
the most important sensor components [2]. Studies in the literature have demonstrated that molecules containing
different functional groups that facilitate complexation with metals possess ionophore properties [3]. In this study, we
investigated the synthesis, characterization, and usability of two new molecules derived from 5-arylidene rhodanine as
sensor materials. For this purpose, the newly synthesized 5-arylidene rhodanine derivative molecules were characterized
by various spectroscopic methods, and then polymer membrane potentiometric sensors were prepared using these novel
molecules. Our results indicate that the newly developed 5-arylidene rhodanine based sensors have a wide concentration
range, low detection limit, good selectivity, good reproducibility, low cost, and easy producibility. The sensors prepared in
this study were able to detect Nd*"ions in various samples with high recoveries.
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This study examines the impact of layer-by-layer V/Iil ratio optimization on the growth behavior and quality of aluminum
nitride (AIN) films deposited on patterned sapphire substrates (PSS). To achieve improved crystalline and surface
properties, a sandwich growth strategy was employed by alternating low and high ammonia flow conditions. Three types
of samples were prepared for comparison. Sample A, grown as a single layer with a low V/Ill ratio, successfully retained the
underlying substrate pattern but showed considerable structural irregularities, primarily due to the restriction of vertical
growth. Sample B, designed as a two-layer structure beginning with a low V/Ill ratio followed by a high one, achieved the
best crystalline quality, as evidenced by the narrowest full width at half maximum (FWHM) values in rocking curve analyses.
In contrast, Sample C, despite its sandwich configuration, displayed poorer morphological features. The initiation of growth
under low ammonia flow resulted in insufficient crystalline alignment and rougher surface boundaries [1]. Optical
reflectance measurements indicated no meaningful shifts in band edge positions, confirming that all samples possessed
nearly identical bandgap energies. Nevertheless, Sample C exhibited slightly enhanced ultraviolet scattering, which was
attributed to its less uniform surface morphology. The findings demonstrate that appropriate sequencing of the V/Ill ratio,
particularly in terms of layer order and interface stability, plays a decisive role in achieving superior crystalline and
morphological characteristics in AIN/PSS heterostructures. This approach provides an effective route to optimize AIN film
growth for future optoelectronic and ultraviolet device applications.
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Aluminum nitride (AIN) thin films, which hold significant potential for applications in the ultraviolet (UV) spectral region,
were grown on patterned sapphire substrates (PSS) using different V/Ill ratios by metal-organic chemical vapor deposition
(MOCVD). This method was selected due to its advantages, such as surface uniformity, high growth rate, and the ability to
grow multilayer structures. In this study, the effects of varying V/Ill ratios on the structural quality, optical characteristics,
and growth behavior of AIN films were systematically investigated. Ammonia flow rates were set at 590 sccm for the low
V/Ill ratio and 1180 sccm for the high /Il ratio.

The structural and morphological properties of the films were analyzed using high-resolution X-ray diffraction (HR-XRD)
and scanning electron microscopy (SEM), while optical reflectance across the UV-Vis-NIR region was measured to assess
optical performance and surface uniformity. The results demonstrated that films grown with a high V/Ill ratio exhibited
narrower full width at half maximum (FWHM) values in HR-XRD, indicating improved crystalline quality. These samples also
showed higher total and diffuse reflectance, smoother surface morphology, and enhanced optical performance. In
contrast, films grown with a low V/lll ratio displayed more pronounced lateral growth, which increased surface roughness
and decreased both structural and optical quality.

Furthermore, in multilayer structures, initiating the growth with a high V/Ill ratio facilitated the formation of larger and
more uniform nucleation islands, leading to more stable and higher-quality crystal growth. These findings underscore the
critical role of controlling the V/III ratio in achieving high-quality AIN thin films, particularly for advanced optoelectronic
applications requiring precise material properties [1].
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Cu2SnSs (CTS) is a promising p-type semiconductor material for thin film photovoltaic and optoelectronic applications due
to its earth-abundant, non-toxic constituents, suitable band gap (-0.9-1.6 eV), and high absorption coefficient (>10* cm™?)
[1]. However, challenges such as secondary phase formation, non-stoichiometry, and Sn volatility during high-temperature
processing limit its device performance. Therefore, controlling sulfurization conditions is critical for achieving phase-pure,
high-quality CTS films. In this study, we aim to produce high-quality CTS thin films by optimizing sulfurization parameters
using an alternative approach. Unlike conventional studies that employ tube furnaces with slow heating rates (-25 °C/min),
this work utilizes Rapid Thermal Processing (RTP) to achieve rapid heating and controlled sulfurization. The influence of
heating rates of 0.25-1.0 °C/s on the structural and morphological properties of CTS films will be systematically
investigated. In the second phase, short sulfurization durations of 1-90 seconds will be applied in the RTP system to
minimize Sn loss and suppress secondary phase formation, aiming to obtain phase-pure monoclinic CTS films. This work
demonstrates a pathway to tailor CTS thin films through precise control of heating rates and sulfurization durations,
offering valuable insights for developing stable and efficient CTS-based solar absorbers.
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In our previous study, low nano-sized europium substitution to the strontium sites and sodium substitution of 0.2 ratio to
the copper sites were carried out in the Bi,Pb-2223 superconductor system. Enhancing the morphological structure, phase
formations, and flux pinning characteristics of nano-sized evopium particles at a ratio of x = 0.1 was shown to improve
their electrical and magnetic properties [1].

In this study, the effect of sodium and different amount nano-sized europium substituting in Bi,Pb-2223 superconductor
system was investigated. Ceramic superconductor materials were produced using the solid-state reaction method, with
an initial composition of Biy;Pbg3Sr,Ca,Cu,7sNag2s0, and doping ratios of x = 0, 0.2, 0.25 and 0.3. Scanning electron
microscopy (SEM), X-ray diffraction (XRD), resistivity-temperature measurements, and magnetization measurements were
used to characterize the morphological, phase formation, electrical, and magnetic characteristics. In X-ray diffraction
measurements, the formation of some impurity phases, as well as the Bi-2223 high temperature phase and Bi-2212 low
temperature superconducting phases, are observed in all samples. Although changes to the Bi-2223 phase structure are
observed with increasing substitution of europium substituting at the nano-sized, the main phase structure in all samples
is the Bi-2223 phase. Microstructure analysis of the samples, performed using a scanning electron microscope (SEM),
revealed the presence of plate-like grains, indicating the formation of both B-2212 and Bi-2223 grain structures. In the
electrical measurement results, metallic behavior was observed on the onset temperature value up to a contribution ratio
of x>30, and superconductivity behavior was exhibited. M-H measurements were performed to characterize the magnetic
properties of the samples. In M-H measurements, while the hysteresis behavior, which is a characteristic feature of Bi-2223
superconductors, occurs in a regular geometry in the sample without europium at nano-sized, the hysteresis behavior
weakens with increasing substituting, indicating that the magnetic properties deteriorate. The best results in terms of
electrical properties were observed in the sample containing europium substituting at x = 0.20
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The principle of magnetic cooling technology is the magnetocaloric effect (MCE), where a material undergoes a reversible
temperature change when subjected to an adiabatic change in the magnetic field [1]. They have attracted great interest
due to their interesting physical properties such as the colossal magnetoresistance effect and MCE in the last two decades
[2]. In this study, the structural, magnetic and magnetocaloric properties of Lag;CagiBag,Mn0; manganite were
investigated. Sol-gel method was used during the production of the material, and X-Ray Diffraction (XRD), Scanning Electron
Microscope (SEM) and Energy Dispersive X-Ray Spectrometer (EDS) measurements were carried out to examine the crystal
structures and surface morphologies. From XRD measurements, it was determined that the crystal structure of
Lag;Cap1Bag,Mn0; manganite is hexagonal. Atomic percentage values were determined from the EDS analysis for each
compound. Temperature dependent magnetization measurements were carried out to determine the Curie temperature
(To). As a result of the measurements, the T¢ value of Lag;Cag1Bap,Mn0; manganite was determined as 306 K. The maximum
magnetic entropy change value of the sample was determined as 4.66 Jkg'lK'1 in an applied magnetic field of 5T.

Acknowledgement
This work is supported by the Cukurova University Scientific Research Projects under grant contract no: FDK-2021-13983

References
[1] E.Briick, Developments in magnetocaloric refrigeration, Journal of Physics D: Applied Physics, 38 R381-R391 (2005).

[21 A.M. Tishin, Chapter 4 Magnetocaloric effect in the vicinity of phase transitions, in: Handbook of Magnetic Materials, Elsevier, pp. 395-
524 (1999).

12" International Conference on Materials Science and Nanotechnology for Next Generation | 71



Biocorrosion Behaviour of Laser Beam Welded AISI 2205
Duplex Stainless Steel in Simulated Body Fluid

C. Kose', M. Giinddz*", H. B. Mutu’, E. ilhan?, 0. Giinduiz**, and S. Durdu®®

! Department of Mechanical Engineering, Faculty of Engineering and Architecture, Tokat Gaziosmanpasa University, Tokat, Ttirkiye

2 Department of Mechanical Engineering, Graduate Education Institute, Tokat Gaziosmanpasa University, Tokat, Ttirkiye

? Center for Nonotechnologyand Biomaterials Application and Research (NBUAM), Marmara University, Istanbul, Ttirkiye
Department of Metallurgical and Materials Engineering, Faculty of Technology, Marmara University, Istanbul, Tiirkiye
The department of Industrial Engineering, Engineering Faculty, Giresun University, Giresun, Tiirkiye

The department of Genetics and Bioengineering, Engineering Faculty, Giresun, Giresun University, Tlrkiye

* Corresponding e-mail: mervegunduzz.mg@gmail.com

In stainless steel bioimplant material selection, mechanical properties, biocorrosion resistance, biocompatibility, and
surface hydrophilicity are important criteria [1]. An increase in the austenite phase in the microstructure increases the
material's resistance to corrosive environments [2]. Laser welded is known to minimize changes in the microstructure of
the heat-affected zone and contribute to increased biocorrosion resistance [3]. High laser energy also affects surface
hydrophilicity [4]. In this study, the microstructure, contact angle, and biocorrosion behavior of the base metal and laser-
welded samples were investigated. The volume percentages of the 3-ferrite and y-austenite phases in the microstructures
of the samples were analyzed. The base material contained 53% ferrite and 47% austenite, while the ferrite and austenite
ratios in the welded sample were 86% and 14%, respectively. Contact angle measurements revealed that the laser-welded
2205 duplex stainless steel and the base material had a hydrophilic surface. As a result of electrochemical corrosion tests
carried out in a simulated body fluid (SBF) environment, the corrosion rates of the base material and the laser-welded
sample were determined as 0.0072 and 0.0110 mm/year, respectively. The high austenite content in the microstructure of
the base material and the greater contact angle compared to the laser-welded sample are consistent with the low
corrosion rate.

Keywords: Duplex Stainless Steel, Laser Welding, Microstructure, Contact Angle, Biocorrosion
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Stainless steels are widely used engineering materials in bioimplant production due to their low cost, easy availability, and
high magnetic stent-grafts [1,2]. The laser welding process reduces metal ion transfer from the surface of the duplex
stainless steel material and increases biocompatibility [3]. In this study, in vitro biocompatibility analysis of the base
material and laser-welded 2205 duplex stainless steel was performed using the MTT method on the human fetal osteoblast
hFOB cell line. Results of biocompatibility. While austenitic stainless steels are generally preferred for bioimplant
production, recent studies indicate that duplex stainless steels are more advantageous due to their high biocompatibility
and biocorrosion resistance. Studies have shown that duplex stainless steels can be used in the production of orthodontic
wires and obtained on days 7, 14, 21, and 28 of incubation, indicating that cell viability was acceptable in both the base
material and the welded sample. Additionally, metals released from the base material and the laser-welded sample into
the hFOB medium were measured by ICP-MS, and the effect of the welding process on the release of Cr, Fe, Ni, Mn, and Mo
was investigated. The amount of Escherichia coli that could adhere to the samples was examined, and it was determined
that laser welding affected bacterial adhesion. The increase in bacterial adhesion is thought to be due to surface
roughness in the welding area.
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Two-dimensional (2D) material-based structures are attracting growing attention due to their remarkable properties and
strong potential for optoelectronic and sensor applications among others [1]. Monolayer zirconium disulfide (ZrS,), a two
dimensional transition metal dichalcogenide, is a semiconducting material with an indirect band gap [2]. The crystal
structure, energy band dispersion and phonon frequency spectrum of ZrS2 are studied with first principles calculations.
Electron and hole scattering rates are obtained as a function of energy and are resolved with respect individual phonon
oscillation modes. Only intrinsic phonon scatterings are considered, ionic scatterings and substrate and polarization
effects are neglected. Carrier mobilities are then obtained through the solution of Boltzmann Transport Equation (BTE) for a
wide range of temperatures (100-500 K). The room temperature mobilities of both electrons and holes are found to be
relatively low which might be attributed to large and strongly anisotropic effective masses.
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In this study, Artificial Neural Network Modeling, which is a common machine learning method, was used to model the I-V
characteristics of the unannealed Au/n-Si/Al Schottky diode. Experimental current values for the diode terminal of a
previously produced Au/n-Si/Al Schottky diode, where the temperature was applied from 60 K to 400 K in 20 K steps, were
measured for the unannealed Schottky diode. Models were created using the Artificial Neural Network technique using
experimental data comprising a total of 1800 samples. The voltage value was varied from -1 V to +1 V for each
temperature. Modeling performance was evaluated depending on the number of neurons in the hidden layer, ranging from
5 to 30 neurons, and the optimum number of neurons was obtained for the unannealed ANN. Minimum Mean Square Error
(MSE), Root Mean Square Error (RMSE), and Mean Absolute Error (MAE) index values for the unannealed Schottky diodes were
obtained with 25 neurons for both training and testing stages. The results obtained from the ANN were found to be in good
agreement with the experimental data of the unannealed Schottky diode. Therefore, it is proposed as a powerful tool for
modeling |-V characteristics at all temperature values between 60K and 400K.
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This study aims to synthesize and characterize tin sulfide (SnS) thin films on indium tin Oxide (ITO) substrates using the
chemical bath deposition (CBD) method. ITO is widely used in photovoltaic and optoelectronic applications due to its
excellent electrical conductivity and optical transparency. SnS, a non-toxic and earth-abundant semiconductor with a
suitable band gap (-1.3-1.5 eV), is considered a promising absorber material for thin-film solar cells.

This research investigates the effects of deposition parameters and post-deposition annealing on the structural, optical,
and electrical properties of SnS films on ITO. Characterization techniques include X-ray diffraction (XRD), scanning electron
microscopy (SEM), UV-Vis spectrophotometry, and Hall-effect measurements. XRD analysis revealed that annealing
enhanced the crystallinity of the films, increasing the average crystallite size and reducing the lattice strain. SEM analysis
showed that the as-deposited SnS thin films consist of nanoparticles; after annealing at 200 °C, the nanowalls start to form
between the nanoparticles, and at 400 °C, the structure is completely transformed into interconnected nanowalls. It was
seen by the UV-vis measurements that as a result of annealing, the optical band gap increased from 1.73 eV to 1.78 eV. Hall
measurement results indicate that the as-deposited and 200 °C-annealed SnS films exhibit n-type conductivity, whereas
the SnS film annealed at 400 °C has transformed into a p-type conductor.

Keywords: SnS, chemical bath deposition, optical properties, structural properties, Hall-affect, photovoltaic.
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Etodolac, an indole derivative non-steroidal anti-inflammatory drugs, is used in the treatment of rheumatoid arthritis,
acute gouty arthritis, osteoarthritis and acute musculoskeletal pain [1]. Etodolac exhibits anti-inflammatory, analgesic and
antipyretic properties. Different analytical methods such as HPLC, LC-MS/MS, GC and spectrophotometric methods have
been proposed for the determination of etodolac in various pharmaceutical and biological samples [2, 31. However, these
analytical methods are not particularly suitable for on-site analysis, not easy to use, time-consuming, costly, and require
experienced lab personnel and a well-equipped laboratory setting [4]. Therefore, potentiometric methods come to the fore
with their versatile advantages in the analysis of different drug samples. Potentiometric devices have particular
advantages including low cost, easy use, low limit of detection, short response time, low-energy consumption, wide
concentration range, good selectivity and repeatability [5]. In this study, a potentiometric sensor was developed for the
determination of etodolac in pharmaceutical samples. For this purpose, the etodolac-phosphotungstic acid ion pair was
synthesized. Then, polymer membrane sensors were prepared using the synthesized ion pair as the ionophore. The
prepared etodolac selective sensors had a low detection limit and good reproducibility in a wide concentration range. At
the same time, the developed sensor had good selectivity, good reproducibility and short response time. Finally, the
produced drug sensors were applied in pharmaceutical samples containing etodolac, and high recoveries were obtained.
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In this study, n-Si/Mo metal-semiconductor contact was obtained by sputtering using the DC sputtering method. The
characteristic parameters of the n-Si/Mo Schottky diode were calculated using the current-voltage (I-V) and capacitance-
voltage (C-V) measurements. Using thermionic emission theory, the barrier height (&, and ideality factor (n) of the diode
were calculated as 1.88 and 0.771 eV, respectively. It was observed that the obtained I-V curves deviated from linearity
under forward voltage. The series resistance was calculated and compared using Cheung and Norde functions. The barrier
height (®,g) and doping density (N, values were also determined from the (C-V) measurements of the diode in the 1 kHz-1
MHz frequency range. The (@) values obtained from (I-V) and (C-V) measurements were compared. The differences in the
barrier height values obtained from both methods were attributed to the inhomogeneity of the barrier height and the
differences between the I-V and (C-V) methods. These differences clearly demonstrate that electron transport at the metal-
semiconductor interface is significantly affected by low-barrier regions (patches). It was concluded that when the
experimental data are described by thermionic emission theory of inhomogeneous Schottky contacts, both the
experimental forward and reverse I-V characteristics and the difference between the experimental (I-v) and (C-V) barrier
height values must be taken into account.
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Rhodanine is a five-membered ring compound containing heteroatoms such as sulfur and nitrogen, and rhodanine
derivative compounds have found important applications especially in photochemistry, medicinal chemistry, biochemistry
and industry [1]. Thanks to the -NH group in the structure of rhodanine compounds, they can form hydrophobic
interactions, hydrogen bonds and complexes with metal ions. This interaction with metals makes it possible to use them as
ionophore, especially in potentiometric sensors. Recently, we have extensively investigated the ionophore properties of
rhodanine derivative compounds. Potentiometric ion-selective sensors offer significant advantages over known analytical
techniques due to their properties such as wide linear working range, very short response time, low energy consumption,
low detection limit, low cost, ease of preparation, high sensitivity and high selectivity against various ionic species [2, 3]. In
this study, we synthesized new rhodanine derivative molecules and investigated their use as ionophores in the design of
ion-selective potentiometric sensors. The prepared sensors exhibited very high selectivity towards copper (ll) ions. The
developed copper(ll)-selective sensors exhibited a low detection limit in a wide concentration range. They had a fast
response time, wide pH working range, good reproducibility, and Nernstian response. The new rhodanine-based sensors
were successfully applied in various environmental samples and the results obtained were compared with atomic
absorption spectroscopy (AAS).
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Additive manufacturing (AM) has transformed the fabrication of dental aligners, offering significant advantages over
conventional methods in precision, customization, and efficiency. This study examines AM techniques and materials
essential to aligner production, emphasizing their mechanical and clinical implications. Stereolithography (SLA), digital light
processing (DLP), and liquid crystal display (LCD)-based vat photopolymerization are identified as dominant techniques,
enabling micron-level accuracy essential for patient-specific geometries. In contrast, fused deposition modeling (FDM)
remains limited due to inadequate resolution for direct aligner fabrication. Two primary manufacturing paradigms are
evaluated: indirect thermoforming using AM-produced molds and emerging direct printing of aligners. For indirect
methods, photopolymer resins (e.g, dental model resins) serve as mold substrates, over which medical-grade
thermoplastics like polyurethane or polyethylene terephthalate glycol (PETG) are thermoformed. Direct printing employs
biocompatible photopolymer resins, such as flexible, shape-memory formulations, which allow intricate control over
pressure zones and variable wall thicknesses. Key benefits include accelerated production timelines, reduced material
waste, and enhanced personalization; however, challenges persist in material biocompatibility validation, long-term wear
resistance, and economic scalability for direct methods. Innovations in additive materials, such as antimicrobial
nanoparticles, UV stabilizers, and plasticizers, further enhance functional performance. This study underscores the
potential of AM to advance orthodontic solutions through precision-engineered materials while highlighting critical
research directions for mechanical robustness and regulatory compliance.
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The advent of digital dentistry has catalyzed a paradigm shift in implantology, steering therapeutic protocols toward
integrated workflows that combine advanced manufacturing with innovations in biomaterials. This study describes an
integrated digital protocol, emphasizing the critical contribution of novel material science in enhancing each stage of
implant therapy, from surgical planning to definitive restoration. A patient-specific digital treatment plan was developed
through the use of Cone-Beam Computed Tomography (CBCT) and intraoral scanning data. This virtual blueprint directed
the Additive Manufacturing (AM) of a surgical guide, fabricated from a photopolymer resin selected for its dimensional
stability and biocompatibility. This guide facilitated precise osteotomy preparation and implant placement. During the
immediate postoperative phase, an interim prosthesis was additively manufactured from a composite resin. This
prosthesis provided immediate function and promoted optimal soft tissue healing, attributable to its polished, biofilm-
resistant surface. Subsequently, the definitive restoration was produced using a Computer-Aided Design and Computer-
Aided Manufacturing (CAD/CAM) workflow, milling it from an advanced zirconia ceramic. This high-performance
polycrystalline material was chosen for its exceptional fracture resistance, low thermal conductivity, and superior
biocompatibility.

The incorporation of these advanced materials within a cohesive digital framework yielded a notable reduction in
production time, enhanced the mechanical and aesthetic properties of the prostheses, and improved patient satisfaction.
This research demonstrates that the integration of digital workflows and material science advancements is critical for
developing next-generation implant solutions, offering elevated standards of precision, functionality, and long-term
clinical success.

References

[1] Arpit Sikri, & Jyotsana Sikri. (2022). Digital dental implantology - The cutting edge implantology: A comprehensive review. IP Annals of
Prosthodontics and Restorative Dentistry, 8, 3-9. https://doi.org/10.18231/j.aprd.2022.002

[2] Fligge, T, Kramer, J, Nelson, K, Nahles, S., & Kernen, F. (2022). Digital implantology—a review of virtual planning software for guided
implant surgery. Part II: Prosthetic set-up and virtual implant planning. BMC Oral Health, 22(1). https://doi.org/10.1186/512903-022-
02057-w

12" International Conference on Materials Science and Nanotechnology for Next Generation | 81



Fabrication of Polymeric Artificial Cornea Using a Dual
Electrospinning Technique

G. Bozdogan', M.C. Karaaslan™?, 0. Egri™*"

! Institute of Graduate Studies, Bioengineering Division, Tokat Gaziosmanpasa University, 60250 Tokat, Tirkiye
¢ Tokat Gaziosmanpasa University Faculty of Art and Sciences, Molecular Biology and Genetics Department, 60250 Tokat, Turkiye
? Gaziosmanpasa University, Faculty of Engineering and Architecture, Mechanical Engineering Department, 60250 Tokat, Ttrkiye

* Corresponding e-mail: ozim.gnri@gmail.com

The cornea, optically composed of three transparent cellular layers and two membranes, serves as the eye’'s primary lens.
Its essential role is to transmit incoming light while protecting the ocular surface from chemical and mechanical damage,
infections, and ultraviolet radiation. Corneal dysfunctions arise from congenital abnormalities or acquired structural
and/or functional impairments due to trauma and other causes. Conventional corneal transplantation is limited by donor
shortages and postoperative complications. Therefore, the development of bioinspired artificial corneas with
biocompatibility, transparency, and adequate mechanical properties has gained increasing importance, particularly
through studies utilizing polymeric materials. In this study, polymeric membranes intended for artificial corneal
applications were fabricated using FDA-approved, biocompatible, and biodegradable polymers, polycaprolactone (PCL) and
polyethylene glycol (PEG), via a dual-electrospinning technique. This approach enabled the simultaneous deposition of PEG
and PCL fibers in opposite directions onto a rotating drum collector, resulting in non-woven polymeric fibrous membranes.
A 15% (w/v) PCL solution was prepared using a 5:1 chloroform/methanaol solvent mixture, while a 10% (w/v) PEG solution was
prepared using chloroform as the solvent. The solutions were loaded into separate syringes and positioned on
independent micropumps, which were aligned on opposite sides of the rotating collector. After a series of optimization
experiments, the process parameters were established as a flow rate of 2 mL/h and a tip-to-collector distance of 14-15 cm
for the PCL solution, and 2 mL/h with a distance of 13 cm for the PEG solution. Electrospinning was carried out for three
hours under a potential difference of 14 kV, resulting in the deposition of PEG/PCL membranes on the rotating drum
collector. The obtained membranes were left overnight to ensure complete solvent evaporation, followed by packaging
and storage under ambient conditions. PCL fibers were intended to impart flexibility and mechanical strength to the
membranes, whereas PEG fibers were designed to dissolve upon contact with tear fluid, enabling the controlled ocular
release of therapeutic agents. The fabricated PEG/PCL polymeric membranes will be subjected to in vitro chemical (FTIR),
physical (SEM, UV-Vis, contact angle, water uptake capacity, controlled release, mass loss, density and porosity), and
biological (antimicrobial activity and cell culture) characterizations to evaluate their potential use as artificial corneal
substitutes
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Peripheral nerve injuries are a serious problem that reduces the quality of life of patients and often cause lifelong pain,
resulting in a huge socioeconomic burden. Currently, different surgical procedures are used to treat peripheral nerve
injuries, including direct suturing, autograft and synthetic conduits. For gaps smaller than 5 mm, a direct suture method
known as end-to-end suture is used. For gaps larger than 5 mm, the use of three-dimensional nerve conduits made of
biodegradable synthetic polymers has become widespread in recent years. Since the need for a second surgery due to the
non-biodegradability of silicone-based synthetic nerve conduits negatively affects patients financially and psychologically,
it was aimed to produce synthetic nerve conduits with biodegradable materials. A peripheral nerve conduit should be
mechanically durable, elastic, functional, biocompatible, not require a duplicate operation, biodegradable, non-toxic, non-
tumorigenic, apoptotic and non-necrotic, electrically conductive, hydrophilic, non-narrowing of the nerve tube lumen when
swollen with water, easy to implant and economical. The fabrication of three-dimensional peripheral nerve conduits for
this purpose was carried out by coaxial electrospinning technique. H.perforatum oil (HPQ), a wound healing herbal oil, was
integrated into PEG (Polyethylene glycol) and Co0 nanoparticles were integrated in PCL (Polycaprolactone) and coaxial-
electrospinning was performed and three-dimensional peripheral nerve conduits were fabricated. The chemical structure
(FTIR), surface morphology (SEM), wettability (% swelling ratio), hydrophilic/nydrophobic properties (water contact angle),
time-dependent mass loss, controlled release of HPO and nanoparticles from the conduits were determined by performing
various in-vitro characterization studies and the performance of the three-dimensional peripheral nerve conduits was
evaluated.
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Tumors, congenital diseases, inflammatory (periodontal) diseases affecting the gums and other tissues supporting the
teeth, traumas due to accidents or problems caused by surgical operations can cause defects in the alveolar bone. The
most popular methods for the treatment of these defects are guided tissue regeneration (GTR) and guided bone
regeneration (GBR) methods. The aim of these treatments is to fill the damaged bone with bone grafts and to create a
barrier between the damaged hard tissue and soft tissue with the help of dental membranes, thus ensuring the
regeneration and healing of the tissues. Dental membranes used in GBR and GTR techniques should have properties such
as good biocompatibility, coverage and tissue integration. The aim of the present study is to produce PCL-PEG membranes
loaded with vitamin D5, known for its effect on wound healing and bone regeneration, and Hypericum perforatum oil, which
has a healing property in wound healing. The membranes are produced in a non-woven structure consisting of interwoven
fibers by mutual electrospinning of PEG and PCL solutions. H. perforatum oil and vitamin D; were encapsulated in PEG fibers
and their controlled release was achieved depending on the dissolution of the PEG polymer. Membranes were produced by
co-electrospinning method PCL solution and PEG solution with D3 and H. perforatum oil in it. To see the surface morphology
and physical properties of the membranes, Scanning Electron Microscopy (SEM), standard tensile test and Fourier
Transform Infrared Spectroscopy (FTIR) measurements were performed. Swelling test, contact angle measurement, mass
loss and controlled release tests were carried out to measure the water retention capacity of the membranes, determine
their hydrophilicity, find the degradation rate over time and calculate the release of the therapeutic agents over time.
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Hair loss is a prevalent health condition among men and women, resulting in aesthetic and psychological consequences,
thereby diminishing quality of life. Current treatment methods are typically chemical-based, have limited efficacy, and can
cause adverse effects. The need for novel, naturally biocompatible, and effective approaches is rising. Plant-derived
exosome delivery systems are positioned to emerge as the next generation of bioactive delivery systems. Exosomes,
defined as nanoscopic vesicles secreted from cells, have been demonstrated to fulfill critical functions in various biological
processes, including cell renewal and immune modulation. Plant-derived exosomes' antioxidant, anti-inflammatory, and
regenerative properties have increased their utilization in biotechnology and medicine. Exosomes have been
demonstrated to promote cell regeneration and possess the capacity to repair damaged tissues. This property can be
attributed to the composition of protein, RNA, lipids, and antioxidant components. This project aims to formulate an
innovative hair mesotherapy solution using exosomes derived from the medicinal plant Rosmarinus officinalis (rosemary).
The treatment is hypothesized to be effective in halting hair loss and promoting hair growth due to its ability to stimulate
the growth cycle, thereby promoting healthier hair growth. The primary objective of this project is the isolation and
characterization of rosemary-derived exosome samples. The exosome samples were purified using the aqueous two-
phase system (ATPS) technique and characterized by a variety of analytical methods, including scanning electron
microscopy (SEM), STEM, Fourier-transform infrared spectroscopy (FTIR), nanoparticle tracking analysis (NTA), dynamic light
scattering (DLS), and zeta potential analysis. The biocompatibility and efficacy of the developed formulations containing
rosemary-derived exosomes will be evaluated in vitro on human dermal papilla cells. This pioneering biotechnological
system was designed to address the global demand for organic and biotechnological cosmetics, offering a safer and more
effective alternative to chemical and animal-based products.
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With the acceleration of technological advancements and the growth of the global population, the demand for energy is
increasing daily. As a result, traditional cooling technologies, particularly used for comfort and industrial processes, are
being reevaluated in terms of both energy efficiency and environmental sustainability. In this context, magnetic cooling
systems are attracting increasing interest in the search for environmentally friendly and highly efficient cooling systems
to replace gas compression systems [1]. These systems are based on the principle of the magnetocaloric effect (MCE),
which describes the reversible temperature change a material exhibits when exposed to a changing magnetic field [2]. Two
parameters are used to express the magnetocaloric effect: magnetic entropy change and adiabatic temperature change.
For a material to be considered an effective magnetocaloric cooler, it must meet various criteria such as exhibiting high
magnetic entropy change even at low field changes, having a transition temperature suitable for the application range,
having a controllable nature of the magnetic phase transition, and structural stability.

In this context, the design of magnetocaloric compounds with high and broad refrigerant capacity near room temperature
is of significant importance for the development of materials suitable for magnetic refrigeration technology. In the present
study, the effect of substituting element Bi at the Mn site of Lag;Ndy;Nag,Mn0; on the magnetocaloric properties has been
investigated. The temperature dependence of magnetization measurements revealed a ferromagnetic-to-paramagnetic
phase transition. The Curie temperature (TJ, which was 281K for the pure sample, decreased to 276 K after the substitution
of element Bi at the Mn site with a concentration of x = 0.01. For the parent material, the maximum magnetic entropy
change was 6.18 Jkg'lK'l, whereas the introduction of Bi in place of Mn increased this value to 6.49 Jkg'lK'l. The results
indicate that the addition of Bi to the Mn site leads to a decreasing trend in T.. However, an increase in the magnetic
entropy change value was also observed. This can be considered a positive indicator for the development of magnetic
refrigerant materials with enhanced performance.
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The treatment process for diabetic chronic wounds is generally long, and current treatment methods are unable to
sufficiently remedy impaired angiogenesis. Additionally, the tendency of diabetic wounds to become infected necessitates
the use of wound dressings with antibacterial properties. At this point, biomaterials that support angiogenesis, prevent
infection, and promote tissue regeneration come to the forefront. Unlike traditional bio-inert materials, bioactive glasses
(BGs) developed in recent years have attracted attention due to their ability to form strong bonds with both hard and soft
tissues, interact with physiological fluids to support new tissue formation, and exhibit positive effects on angiogenesis
through their dissolution products. These properties of BGs make them effective not only in bone tissue engineering but
also in soft tissue repair. In particular, various studies have shown that BGs promote angiogenesis in the wound area,
thereby increasing oxygen and nutrient transport and accelerating the healing process, especially in the treatment of
diabetic wounds. In this regard, bioactive glasses represent a promising alternative for the development of multifunctional
wound dressing systems that combine both biocompatibility and functional properties. In this study, various ions selected
were added to traditional BGs; the resulting glasses were incorporated into a specified polymer mixture at different ratios
and used to produce polymeric membranes via the electrospinning method, and the effects of these membranes on soft
tissue were investigated. The structural characterizations of polymeric membranes were performed using SEM-EDS, FTIR,
XRD, TG-DTA, and porosity analyses. Within the scope of biological evaluations, swelling, biodegradability, and ICP-OES tests
were performed, and antibacterial tests were conducted using Staphylococcus aureus, Escherichia coli, and Pseudomonas
aeruginosa bacterial strains to determine their antibacterial effects. Additionally, to evaluate their effects on cell viability,
an indirect MTT cytotoxicity test was applied on the L929 mouse fibroblast cell line in accordance with the 1SO 10993-5:2009
standard. In general, it has been determined that the developed bioactive glass-containing nanofiber membranes have a
homogeneous structure, and their fibre diameter, porosity, and thermal properties vary depending on the glass content.
These membranes have shown promising results in terms of antibacterial activity, biodegradability, angiogenic ion release,
and cell viability. Based on the findings, these polymeric nanofiber membranes containing metal ion- incorporated BGs are
potential biomaterials for wound dressing systems and bone tissue engineering applications.
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Cu doped Zn0 thin films with different doping ratios of 0, 1, 2, and 3 at % are grown by sol-gel dip coating method on
microscope glass substrates using a one-day aged solution. The deposition voltage and temperature for 8 cycles of
dipping are chosen as 24 V and 500 °C, respectively. The effect of low Cu doping on the optical properties of Zn0 thin films
are analyzed from the optical transmittances measured with UV-Vis-NIR spectrometer in the 300-1600 nm wavelength
range. A simple analysis according to Swanepoel's method [1] is applied to determine the thickness and refraction index
values. The optical band gap, Eq values of the films are obtained using the Tauc relation [2]. The effect of low Cu doping on
the electrical properties of Zn0 thin films are investigated using Van der Pauw method at room temperature. As a result of
Hall effect measurements, the resistivity and carrier density values are determined.
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The corrosion inhibition effect of the penicillin group antibiotic Largopen and the topical antifungal drug Oceral on
aluminum 2024 and aluminum 7075 alloys in well water environments has been investigated. Additionally, the influence of
surface treatments (heat treatment and sanding) on the corrosion behavior of the alloys have been examined. Corrosion
parameters obtained by potentiodynamic polarization (PD) and electrochemical impedance spectroscopy (EIS) techniques
are utilized to determine both the influence of surface treatments and organic inhibitors on corrosion. The results have
shown that all applied surface treatments have improved corrosion resistance as compared to the untreated samples. The
organic inhibitors used in the study have been found to significantly effective on the corrosion rate of both treated and
untreated samples.

Keywords: Aluminum, inhibitor, sanding, heat treatment, potentiodynamic polarization, impedance spectroscopy.
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In this study, the capacitance-voltage (C-V) and conductance-voltage (G/ -V) characteristics and very important parameters
such as dielectric constant (¢!, dielectric loss (¢"), dielectric loss tangent (tan ), ac electrical conductivity (ac), electrical
modulus (M’, M") and complex impedance values (Z', Z") of the Al/p-Si semiconductor structures with GO:PTCDA interlayer
were investigated in a wide frequency (from 0.1 MHz to 1.0 MHz by 0.1 MHz steps) and voltage range (in the range of 4.0V
with 0.03 V steps). While the Cand G/ values decreased with increasing frequency, the same C and G values increased with
increasing voltage. The observation of a peak in the C-V curves in the voltage region (1.52 V <V < 2.72 V) for each frequency
value can be attributed to the presence of reconstructed and reordering charges in the interface layer. However, G/ -
values always increase depending on the voltage. Furthermore, experimental results showed that dielectric values such as
€', €" tany, In,, M"” and Z' generally decreased with increasing frequency, while dielectric values such as M’ and at low
frequencies Z" increase with increasing frequency. This means that frequency and voltage have a strong effect on C, G/
and dielectric properties. Thus, this study showed that Al/p-Si semiconductor structures with GO and PTCDA interlayer have
the potential to be used in many optoelectronic devices such as integrated circuit elements and electronic applications.
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YBa:Cus07— (YBCO) was one of the first cuprate compounds to exhibit superconductivity at liquid nitrogen temperatures. Its
high T, value and strong magnetic properties make it a preferred material for many technological applications [1-3].

In this study, YBCO, a high-temperature superconductor, was synthesized via the sol-gel method and the effects of
graphene doping at different rates (0.5, 1, 2, and 3 wt%) on the structural, morphological, and superconductivity properties
were investigated. The crystal structure of the YBCO samples were characterized by X-ray diffraction (XRD), and their
surface morphologies were evaluated by Scanning Electron Microscopy (SEM). In addition, superconductivity transition
temperatures and magnetic properties were determined by R-T (resistance-temperature) and M-T (magnetization-
temperature) analyses, respectively.

The results show that graphene doping improves the transition temperature (T.) value and interparticle connectivity at low
rates, but this effect decreases as the doping rate increases. These results reveal that graphene doping can increase the
superconductivity performance of YBCO when used at appropriate rates and contribute to advanced material designs in
this field.
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In this study, CaAl;,0,4 (hexaaluminate) ceramics doped with Tm® and Be* were synthesized using the sol-gel method and
sintered at high temperatures to obtain dense ceramic phases. The effects of the additives on the material were
systematically investigated from both a structural and optical perspective. X-ray diffraction (XRD) analyses revealed that
the synthesized ceramics crystallized in the desired phase and were free of impurity phases. SEM examinations confirmed
the homogeneous microstructure, compact grain distribution, and high density properties. Thermoluminescence (TL),
optically stimulated luminescence (0SL), and radioluminescence (RL) measurements performed as part of the optical
characterization revealed the contributions of the additives to the luminescence performance of the material. Tm® ions
produce characteristic emissions, particularly related to the 1Dz—>3F4 and 164—>3H5 transitions; The additional trap centres
created by the Be” doping supported charge trapping and release processes, thus significantly increasing both the
intensity and stability of the TL and OSL signals. The low fading behaviour observed in OSL measurements, in particular,
demonstrates the material's ability to retain information for long periods. Furthermore, no significant degradation in signal
intensity was observed during repeated dosing and readout cycles, demonstrating that the material can be considered a
reusable and reliable dosimetry sensor [1]. The multiple trap structures observed in the TL curves indicate the interaction
between deep and shallow trap levels created by the doping. This interaction supports the existence of long-lived charge
traps, particularly those induced by radiation, and is associated with the material's persistent OSL (POSL) properties. In
conclusion, CaAl;;0,9 ceramics doped with Tm®" and Be” stand out as strong candidates for next-generation radiation
dosimetry applications thanks to their structural integrity, characteristic emission bands, high TL/OSL intensities, low
fading behaviour, and reproducible signal stability. These results support the usability of these ceramics in the fields of
medical imaging, nuclear safety, radiation occupational health and environmental dosimetry.
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In this study, we present a simulation-based investigation of the polarization-resolved optical behavior of a planar nematic
liquid crystal (LC) cell under varying electric field strengths and polarizer azimuthal angles (see Figure 1). A hybrid
methodology combining Monte Carlo simulations with the Mueller matrix formalism is employed to statistically model the
molecular orientation of the LC system, incorporating surface anchoring and electric field effects via a Lebwohl-Lasher-
type lattice model [1]. The optical response is computed across the visible spectrum using red (700 nm), green (546.1 nm),
and blue (435.8 nm) wavelengths, forming RGB-based transmittance maps. These maps serve as intuitive visualizations of
birefringence-induced color shifts and intensity modulations, directly linking LC molecular alignment to observed Newton
colors. We explore the influence of polarizer rotation angles (0°, -22.5°, and -45°), revealing how angular birefringence and
director reorientation govern the emergence of interference colors and field-induced extinction. Our findings offer
practical insight into the design of tunable liquid crystal optical devices, such as electro-optic filters, adaptive lenses, and
display elements. This approach also provides a pedagogically rich tool for visualizing LC physics and polarization optics
through color-mapped simulations.

pin (a) P""t(a'Hl'/Z)

Figure 1. Schematic of the voltage controlled planar LC retarder system under crossed polarizer geometry.
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Pozzolanic mineral additives, used in appropriate proportions, help to reduce energy consumption and C02 emissions by
reducing the amount of clinker in cement production. Concrete is brittle and has poor ductility under compression.
Therefore, concretes exposed to fixed and live loads should be strengthened using fiber. In this work, it was investigated
effects on physical and mechanical properties of mortars produced by using both calcined marl blended cement that is an
alternative novel pozzolan and polypropylene-based micro synthetic fiber. Calcined marl was replaced with klinker at 0, 10,
20 and 30 wt.% ratios. The polypropylene-based micro synthetic fiber was mixed at different ratios (0.3-0.6 kg/m3) to the
mortars. According to results of tests, it was observed that there were positive improvements in the mechanical
properties of mortars containing with up 0.6 kg/m3 polypropylene-based micro synthetic fiber and calcined marl blended
cement up to 30% replacement ratio. And, the using calcined marl blended cement will contribute to cement production
sector in terms of low-emission, energy-saving, low-cost and sustainability.
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Chemically synthesized transparent conductive oxide (TCO) offers several advantages compared to vacuum-based
deposition methods, including lower production cost, scalability for large-area coatings, and the potential for low-
temperature processing, which is compatible with flexible substrates [1]. The sol-gel approach also provides fine control
over dopant incorporation and microstructural tuning, enabling targeted improvements in TCO performance [1]. Although
chemically deposited TCO layers have been explored in thin-film solar cell technologies such as CIGS and CZTS, the literature
remains relatively limited, and the optimization of chemical processing parameters for high-performance devices is still an
ongoing challenge [2-3]. This study investigates pristine and doped Zn0 thin films fabricated via the sol-gel technique,
focusing on enhancing their suitability as TCO layers in optoelectronic applications. Zn0 was first doped with aluminum (Al)
and subsequently with both Al and graphene (Gr) to evaluate the individual and synergistic effects of these dopants. Al
doping was optimized at a ratio of Al/(Al+Zn) = 0.2, followed by optimization of the graphene content at 1.5 wt%. In this
context, the structural, optical, and electrical properties of pristine Zn0, Al-doped Zn0, and Al-Gr co-doped Zn0 (Gr-AZ0) thin
films were systematically investigated.

Incorporation of graphene into AZO further enhances the electrical performance by introducing additional conductive
pathways, reducing grain boundary scattering, while maintaining high optical transparency. This co-doping strategy also
contributes to enhanced mechanical stability and potentially improved environmental durability of the films. The
synergistic improvements achieved through Al and Gr co-doping in solution-processed ZnO films demonstrate a
substantial enhancement in optoelectronic properties compared to pristine or singly doped Zn0. These findings, coupled
with the inherent advantages of chemical synthesis, position co-doped Zn0 films as a strong candidate for next-
generation TCO layers, with significant potential for integration into thin-film solar cells and other advanced optoelectronic
applications.
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Bioactive glasses (BGs) are biomaterials found nearly 60 years ago, that interact with body tissues with a strong bond, and
release of therapeutically active ions when they contact with physiological fluids [1, 2]. BGs can be doped with several ions
which have significant properties to bring in activities such as osteogenic, pro-angiogenic, antibacterial, and antioxidant
[3]. BGs can be produced by 2 main methods as melting the precursors at high temperatures or polycondensation reaction
from organic precursors (sol-gel method) [2]. There is an opportunity to control several characteristics such as size,
distribution, and morphology of BG particles by changing reaction parameters and ingredients when mostly using sol-gel
methods [4].

In this study, it was aimed to produce and evaluate morphological and structural properties of silicate-based BG
nanoparticles (BGNs) under different production conditions. In this direction, a modified Stéber method (a base catalyzed
sol-gel method) was used to produce BGNs with standard composition (Si0, Ca0, Na,0, and P,0s) [5]. Ammonium hydroxide
(28%) was chosen as an alkaline catalyst. Chemical composition, crystallization, and morphological properties of the
produced BGNs were characterized by X-Ray Fluorescence Spectroscopy (XRF), X-Ray Diffraction Analysis (XRD), and
Scanning Electron Microscopy-Energy Dispersive X-Ray Spectrometry (SEM-EDS). In conclusion, the characterization results
revealed that production conditions affect shape, monodispersity, and chemical properties of BGNs, produced by Stéber
method. BGNs with desired monodispersity and shape can be produced by controlling production method and conditions.
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In this study, cadmium oxide(Cd0) was synthesized by hydrothermal method. The synthesized CdO was heat treated at
different temperatures (350 oC -400 oC -450 oC -500 oC). The characterization properties depending on the heat treatment
temperature were investigated using X-ray diffraction XRD, Fourier Transform Infrared Spectroscopy (FTIR), scanning
electron microscopy (SEM), UV-Vis spectrophotometer and impedance spectrometer. FTIR and XRD results confim the
formation of CdO samples. SEM analysis indicates that the crystallite sizes are increased from 45 nm to 52 nm with
increasing heat treatment temperature [1]. The band gap energy of the samples was obtained with the (F(R)hv)2 (m-1eV)2 -
hv (eV) graph using the UV-Vis spectrophotometer. It is observed that the optical band gap of the samples is changed with
the heat treatment. The dielectric properties of the samples have been investigated by depending on the heat treatment
temperature. The CdO exhibits negative dielectric behavior. This behavior was analyzed by Drude model. The negative
dielectric constant of CdO was increased with the heat treatment temperature [2]. The obtained results indicate that the
negative dielectric constant of CdO can be controlled by heat treatment.
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YBa,Cus0, (YBCO), a high-temperature superconductor, has a wide range of applications from energy transmission to
magnetic sensors due to its low electrical resistivity and strong magnetic flux retention properties [1,2]. This study has a
guiding role in determining the optimum parameters to produce high-quality YBCO nanofibers with bead-free structures
using the electrospinning method and enhancing their superconductivity performance.

In this study, optimization of process parameters and structural characterization of the produced YBCO precursor
nanofibers were carried out in the production of electrospinning. Precursor solutions were prepared using
polyvinylpyrrolidone (PVP) with a molecular weight of 40,000 g/mol at 25%, 30% and 35% by weight (wt%). Electrospinning
processes were carried out at voltages of 16, 18 and 20 kV, flow rates of 0.4 and 0.6 mL/h, and a constant needle-collector
distance of 12.5 cm. The morphology and composition of the produced nanofibers were investigated using scanning
electron microscopy (SEM) and energy dispersive spectroscopy (EDS), while the crystal structure was investigated using X-
ray diffraction (XRD). The results show that polymer concentration and applied voltage play a decisive role in fiber
morphology; increasing viscosity results in fibers homogeneous diameter distribution, and production avoids beaded
structures which it is a major problem for nanofibers [1,3].

As a result of this study, it was showed that a significant improvement in the bead-free nanofiber structure of the 35 wt%
solution. Although it was not significantly observed, increasing the flow rate resulted in an increase in nanofiber diameters,
and increasing the voltage resulted in more irregular nanofiber structures.
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Today's rapid industrialization is leading to increased concentrations of particularly toxic heavy metals in environmental
samples. Copper, one of the toxic heavy metals, can cause serious health problems for humans when ingested in various
forms, especially at high concentrations [1]. Therefore, copper determination is very important especially for human and
environmental health. Although many analytical methods have been proposed for the determination of copper in various
samples, potentiometric ion-selective sensors have a special importance among these methods due to the advantages
they provide [2, 31. lonophores, the most important component of ion-selective electrodes, exhibit a high interaction with
analyte ions [4]. In this study, a thiosemicarbazone derivative molecule was synthesized and its ionophore properties were
investigated. The developed potentiometric sensors exhibited very high selectivity towards copper(ll) ions over different
cationic species. The proposed sensor had a wide concentration range, low detection limit and Nernstian behavior. In
addition, developed sensor had a wide pH working range, good reproducibility and fast response time. Finally, the
fabricated sensor was able to determine copper(ll) ions in various samples with very high recoveries.
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In this study, Metal Organic Framework (MOF)/Metal oxide (MO)-based hybrid sensor systems were developed by integrating
them into one-dimensional photonic crystal (1DPC) structures for volatile organic compound (VOC), gas, and humidity
sensing applications [1]. The multilayered structures were fabricated on p-type Si substrates via the sol-gel-based spin
coating technique by sequentially depositing metal oxide and MOF precursor solutions. These alternating high and low
refractive index layers form photonic structures capable of generating strong optical responses against environmental
changes [2]. X-ray diffraction (XRD) analysis was conducted to examine the crystalline structure of the layers and identify
any phase formations. Scanning electron microscopy (SEM) was employed to investigate the surface morphology and
assess the quality and uniformity of the deposited layers. Optical microscopy was used to visually confirm the photonic
nature of the structures, particularly through observable color changes in the multilayer configuration. The synergistic
effect of the MOF and MO components in these hybrid materials enables a highly responsive detection mechanism by
inducing shifts in the optical band gap upon exposure to target gases. The developed systems demonstrate high
selectivity and sensitivity, as well as repeatability and low-cost fabrication, making them promising candidates for
advanced optical sensor platforms.
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Canine mammary adenocarcinoma is among the most challenging tumors in veterinary oncology, often demonstrating
high recurrence rates and poor responsiveness to standard therapies. Photothermal therapy (PTT) and photodynamic
therapy (PDT) utilizing two-dimensional nanomaterials such as MXene nanosheets offer a promising minimally invasive
approach for tumor ablation in veterinary medicine.

In this study, Mo-C-MXene nanosheets were synthesized and evaluated for their therapeutic efficacy on primary canine
mammary adenocarcinoma cells. A combination therapy approach involving both PTT and PDT was applied: cells were
incubated with 100 ng/mL MXene nanosheets and exposed to near-infrared (NIR, 808 nm) laser irradiation. According to MTT
assay results, cell viability decreased from 69% (NIR-) to 44% (NIR+), demonstrating a 25% additional reduction attributable to
the photothermal and photodynamic effects induced by the laser-activated MXene nanosheets. Live/dead and ROS assays
further confirmed increased oxidative stress and tumor cell death following the combination therapy.

These results indicate that Mo.C-MXene nanosheets can induce potent cytotoxicity in primary canine mammary
adenocarcinoma cells through synergistic photothermal and photodynamic mechanisms, supporting their potential as a
selective and minimally invasive treatment strategy in veterinary oncology.

Keywords: Mo:C-MXene nanosheets, Photothermal therapy, Photodynamic therapy, Canine mammary adenocarcinoma,
Primary cell culture, Near-infrared irradiation, Veterinary oncology
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In this study, Zn0 photoanode material for use in DSSCs was synthesized using a deep eutectic solvent (DES) containing zinc
nitrate and urea, non-toxic alternative to conventional synthesis routes. The green synthesis and systematic evaluation of
the synthesized Zn0O nanostructures were performed, and the Zn0 nanoparticles were characterized by XRD and SEM as
having a wurtzite crystal structure and a vertically aligned nanoplate morphology with enhanced surface area [1]. DSSCs
produced with ZnO photoanodes created using the doctor blade technique achieved a maximum power conversion
efficiency of 1.79%, outperforming many green-synthesized Zn0O-based devices reported in the literature. Photovoltaic
characterization revealed a nearly linear increase in short-circuit current density with light intensity. Photovoltaic
characterization results revealed that light intensity and short-circuit current density are almost linearly related.
Electrochemical impedance spectroscopy showed that charge transfer resistance at the photoanode/electrolyte interface
decreased under illumination, indicating increased carrier transport. A high light ideality factor (n = 6.57) indicates trap-
assisted recombination, likely associated with structural defects. Overall, this study demonstrates that combining
environmentally sensitive synthesis with scalable deposition methods enables the production of Zn0 photoanodes with
competitive photovoltaic performance, advancing the development of sustainable solar technologies.
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Hydrogen technology stands out as one of the most promising future energy solutions due to its zero carbon emissions,
potential to reduce fossil fuel dependence, ability to store energy for long periods, transport it over long distances, and
enable the production of more efficient and cleaner vehicles, thereby decreasing external dependency. In this context, the
development of environmentally friendly catalysts for clean and efficient energy systems is of great importance. This
study aims to produce palladium (Pd)-based nanoparticles (NPs) via a green synthesis method. Initially, olive leaves were
dried and boiled at approximately 45 °C in ethanol for 5 hours to obtain an extract containing Olea europaea compounds.
The plant extract was employed as a reducing agent for the reduction of Pdlacac), metal salt. The structural
characterization of the synthesized Pd NPs was performed using X-ray diffraction, revealing a face-centered cubic (fcc)
structure belonging to the Fm-3m space group. Scanning electron microscopy analysis indicated an average particle size
of approximately 3-4 nm. Energy-dispersive X-ray spectroscopy analysis confirmed the absence of impurities. The results
demonstrate that low-cost, environmentally friendly, and high-purity Pd NPs can be successfully synthesized via green
synthesis, with strong potential for application as catalysts in hydrogen technologies.
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Hydrogels, an essential class of polymer-based multifunctional materials, are widely recognized in controlled and targeted
drug delivery systems owing to their high-water absorption capacity, biocompatibility, and tunable structures. These
materials, typically obtained by combining natural and synthetic polymers, acquire a porous architecture through cross-
linking [1,2]. Silica nanoparticles (SiNPs), on the other hand, are known to enhance soil water retention and possess the
potential to protect plants against pathogens due to their high adsorption capacity [3]. Within this context, integrating
SiNPs with hydrogel-based systems for agricultural drug delivery represents a promising area of research. In this study,
the novel silica nanoparticles were synthesized and subsequently incorporated into newly developed silicon-based
hydrogels. The chemical, crystalline, and morphological properties of the resulting hydrogels were characterized using
Fourier Transform Infrared Spectroscopy (FTIR), X-ray Diffraction (XRD), Field Emission Scanning Electron Microscopy (FESEM),
Energy-Dispersive X-ray Spectroscopy (EDX), and elemental mapping. The findings indicate that these silicon-based
hydrogel systems hold strong potential for application in agriculture as controlled-release drug delivery platforms.

Keywords: Silicon, hydrogel, drug delivery systems.
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Magnetic skyrmions are topologically protected, nanoscale spin textures that have emerged as promising candidates for
next-generation spintronic applications. This study investigates the fundamental physics and application potential of
skyrmions, which arise from the interplay of exchange interactions and the Dzyaloshinskii-Moriya interaction (DMI) in chiral
magnets[1]. Advanced manipulation techniques, specifically spin-transfer torque (STT) and spin-orbit torque (SOT), are
examined as low-power methods for controlling skyrmion movement. The work highlights the potential of skyrmion-based
devices such as racetrack memories, logic gates, and neuromorphic architectures as a compelling alternative to traditional
CMOS technologies[2].
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HER2-positive breast cancer is characterized by rapid progression and high metastatic potential, requiring highly specific
and sensitive diagnostic strategies [1-3]. In this study, we evaluated the cellular targeting specificity, Pozitron Emission
Tomography (PET) Imaging and magnetic resonance (MR) imaging performance of a trastuzumab-functionalized,
manganese-iron oxide-based nanoparticle platform (Fes;04-mSi-NH2-Mn-Tra), previously synthesized and radiolabeled with
87Zr for imaging applications.

In vitro cell uptake experiments using %°Zr-labeled nanoparticles demonstrated a 65.25% uptake rate in HER2-positive SKBR-
3 cells after a 2-hour incubation period. Following HER2 receptor blockade, the uptake rate decreased to 54.65%, thereby
confirming that internalization occurs via a receptor-specific mechanism. Conversely, no substantial uptake was observed
in HER2-negative MDA-MB-231 cells, thereby further substantiating the HER2-dependent targeting specificity of the
nanoplatform MR imaging studies performed on nanoparticle suspensions and HER2-positive cell pellets revealed
pronounced signal enhancement in both T:- and T2-weighted sequences. The bimodal contrast effect is the result of the
combined influence of manganese's paramagnetic properties and the superparamagnetic nature of the iron oxide core.
The observed dual-mode imaging capability suggests that the Fe;0,-mSi-NH,-Mn-Tra nanoplatform has the potential to
serve as an effective T1/T2 MR contrast agent, with the capability to enable high-sensitivity tumor visualization that is
adaptable to diverse clinical imaging requirements. The findings indicate that the Fes04-mSi-NH.-Mn-Tra nanoplatform has
the potential to serve as an effective agent for the high-specificity and hybrid imaging of HER2+ tumors, thereby
supporting its further development for diagnostic applications.
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The constituent elements of Zn0, which belongs to the II-VI group of compounds, are abundant in the earth, inexpensive,
and environmentally friendly [1]. ZnO is an n-type semiconductor material with a wide band gap of 3.37 eV and a high
exciton binding energy of 60 meV [2]. The n-type conductivity of this structure is attributed to zinc interstitials and oxygen
vacancies [3]. When a solution-based method is employed for the fabrication of ZnO thin films, one of the factors
influencing the properties and performance of the films is the pH value of the prepared solution. The grain size,
morphology, and density of the films can be controlled through the pH of the solution [4]. In this context, optimizing the pH
value leads to improved film quality and enhanced performance.

In this study, Zn0 thin films will be fabricated using the spin-coating method at different pH values (pH 2, 7, 9, and 12) to
investigate the influence of pH on the properties of Zn0O films. The aim is to determine the optimal pH range for obtaining
Zn0 films with superior crystal quality, optical transmittance, homogeneity, and a band gap consistent with the literature.
This work demonstrates that the properties of Zn0 thin films can vary significantly depending on the control of the
solution’s pH value.
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Zinc oxide (Zn0) nanoparticles have attracted significant attention due to their unique optical, electronic, and catalytic
properties, making them promising for applications in optoelectronics, sensors, photocatalysis, and biomedical fields [1, 21.
In this study, Zn0 was successfully synthesized using the polyol method, and its structural and optical properties were
systematically investigated. Structural characterization was performed using X-ray diffraction (XRD), scanning electron
microscopy (SEM), and energy-dispersive X-ray spectroscopy (EDS). Optical properties were examined using UV-Vis
spectroscopy. XRD results revealed that the synthesized Zn0 exhibits a hexagonal wurtzite crystal structure and belongs to
the P63mc space group. SEM analysis indicated a homogeneous particle distribution with an average size of approximately
150 nm. UV-Vis absorption and transmittance measurements were used to determine the optical band gap via the Tauc
method, yielding a value of 2.8 eV.
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Bimetallic Au-Pt nanoparticles (NPs) are of significant interest for energy conversion and sensing technologies due to their
unique combination of high catalytic activity, corrosion resistance, and tunable surface chemistry [1]. In particular,
equiatomic Au-Pt compositions can leverage synergistic effects between the two metals, offering enhanced performance
in electrochemical reactions such as the hydrogen evolution reaction (HER) [2]. In this work, Au-Pt NPs were synthesized via
a modified polyol method, yielding well-defined Au-rich cores decorated with ultrasmall Pt domains, as confirmed by SEM
images and EDS mapping. X-ray diffraction with Rietveld refinement revealed coexisting fcc Au and Pt phases, consistent
with partial phase separation. The observed morphology-Au centers with Pt concentrated at particle edges-suggests a
bull-cup or side-decorated structure, known to maximize active site exposure and electronic coupling. Electrochemical
measurements in alkaline media demonstrated the combined redox signatures of Au and Pt, alongside markedly improved
HER performance compared to monometallic Au. The Au-Pt catalyst exhibited a favorable onset potential, low
overpotential at practical current densities, and enhanced specific and mass activities, indicating efficient Pt utilization.
Furthermore, the catalyst maintained its activity after extended cycling, underscoring its structural and electrochemical
stability.
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YBa,Cus0, (YBCO) is a copper oxide-based high-temperature superconductor, notable for its sensitive electrical and
magnetic properties that vary with oxygen content, and its high current-carrying capacity [1,2].

In this study, the impact of varying 2D borofen dopant concentrations (0.5, 1, 2, and 3 %wt) on the structural and
morphological properties of YBCO that was produced using the sol-gel synthesis process were examined. 2D borophene
used for borophene doping was obtained using a sonicator. Transmitting sound waves with frequencies higher than
20,000 Hz which generated cavitational pressure waves that caused shock waves to break down the 3D borophene. X-ray
diffraction (XRD) was used to analyse the crystal structure of the synthesized YBCO samples and compared each other.
Morphological analyses were checked using scanning electron microscope (SEM).

The results of this study showed that the borophene doping did not disrupt the YBCO primary structure and overlapped
with the characteristic peaks of Y-123 superconductors. No impurities or new peaks were observed with increasing
borophene doping. This indicates that the samples have an orthorhombic YBCO-123 structure and that the doped
borophene was successfully incorporated into the YBCO matrix. The obtained results will guide future studies for the
production of 2D borophene-doped YBCO superconductor in suitable forms and its appropriate use.

References

[1] Habermeier, H. U. (2016). Science and technology of cuprate-based high temperature superconductor thin films, heterostructures and
superlattices—the first 30 years. Low temperature physics, 42(10), 840-862.

[2] Lee,S.H., & Choi, Y. (2009). Effect of oxide dopants on the superconducting properties of YBCO superconductor. Physica B: Condensed
Matter, 404(5-7), 734-736.

12" International Conference on Materials Science and Nanotechnology for Next Generation | 113


mailto:farukasln22@gmail.com

Structural and Characterization of Pd-Ni Nanoparticles
Shyntesized by Modified Polyol Process

Faruk Karadag™’, Emre Can Tayfun', Zafer Eroglu®, Ruveyda Uguz', Onder Metin®*, Ahmet Ekicibil", Dogan Kaya™

! Department of Physics, Faculty of Art and Sciences, Cukurova University, Adana, Tiirkiye

2 Department of Chemistry, Faculty of Sciences, Koc University, Istanbul, Tlirkiye

? Kocg University Surface Science and Technology Center (KUYTAM), Sartyer, Istanbul, Tlrkiye
Department of Advance Materials and Nanotechnology, Institute of Natural and Applied Sciences, Cukurova University, Adana,
Tlrkiye

* Corresponding e-mail: fkaradag@cu.edu.tr

Pd-Ni bimetallic nanoparticles (NPs) have gained significant attention as efficient and cost-effective alternatives to pure Pd
catalysts in energy conversion, fuel cells, and environmental remediation [1, 2]. In this work, Pd-Ni NPs were synthesized
through a modified polyol process and comprehensively characterized to evaluate their crystal structure, morphology, and
surface chemistry. X-ray diffraction and Rietveld refinement confirmed the formation of a single-phase face-centered
cubic (fce) solid solution across the synthesized samples. Incorporation of Pd into the Ni lattice expanded the unit cell due
to its larger atomic radius, while also enhancing crystallinity and reducing microstructural defects at intermediate Pd
contents. Optimal compositions exhibited crystallite sizes in the 4-6 nm range, low dislocation densities, and minimal
microstrain, consistent with literature criteria for stable alloy nanoparticles. Scanning and transmission electron
microscopy revealed well-dispersed, predominantly spherical nanoparticles with average sizes between 5-10 nm and
reduced agglomeration compared to monometallic Ni. Elemental analysis by EDS and ICP confirmed homogeneous alloying
and close agreement with nominal Pd/Ni ratios. X-ray photoelectron spectroscopy indicated the coexistence of metallic pd°
and oxidized Ni** species, suggesting a synergistic surface chemistry that combines high conductivity with catalytically
active oxide sites.
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In this study, a multifunctional hybrid nanosystem (PTX/Mo-C@C@Fuc/Mo-CTx-MXene@Fuc) was synthesized by integrating
MoC@C@Fuc nanospheres with Mo2CTx-MXene@Fuc nanosheets. After paclitaxel (PTX) loading, the hybrid system exhibited
high drug loading efficiency, strong NIR-triggered photothermal and photodynamic effects [1-3], and dual pH/NIR-
responsive drug release. This advanced platform was specifically developed to provide targeted and synergistic therapy
against triple-negative breast cancer (TNBC) [4]. Comprehensive in vivo studies were conducted using a 4T1 murine breast
cancer xenograft model to assess the therapeutic performance of the PTX-loaded Mo:C@C@Fuc/Mo2C-MXene@Fuc
nanohybrid. Mice treated with the hybrid nanostructure followed by NIR laser irradiation exhibited remarkable tumor
regression, with 82% necrosis and 12.5% apoptosis detected in tumor tissues. Complete macroscopic disappearance of
tumors was observed, indicating efficient eradication of malignant cells. Biodistribution analysis revealed significant
accumulation of the nanohybrid in tumor tissue, further enhanced by NIR-induced hyperthermia, while minimal off-target
toxicity and only mild, transient hepatic effects were observed. No pathological damage was detected in critical organs,
confirming the high biocompatibility and safety of the system. Overall, the engineered Mo.C-MXene-based hybrid
nanostructure provides a highly efficient platform for combined chemo-, photothermal-, and photodynamic therapy,
enabling rapid, selective, and minimally toxic treatment of aggressive triple-negative breast cancer in vivo. This work
highlights the potential of advanced two-dimensional nanomaterial systems for next-generation cancer nanotheranostics.

Keywords: Mo:L@C@Fuc/Mo:LTx-MXene@Fuc hybrid, MXene nanostructures, Fucoidan functionalization, Photothermal
therapy, Photodynamic therapy, Triple-negative breast cancer.
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Mesoporous silica nanospheres (MSNs) have emerged as versatile nanocarriers in drug delivery research owing to their
high surface-to-volume ratio, controlled pore size, structural stability, adsorption capacity, and excellent biocompatibility.
These unique properties enable efficient drug loading and allow sustained and controlled release, thereby improving
therapeutic efficacy compared to conventional formulations [11. Herein, the surface-modified MSNs were synthesized via a
core particle preparation and growth method, resulting in highly porous and size-controlled structures. The nanoparticles
were extensively characterized by SEM, EDX, XRD, DLS, and FT-IR analyses, confirming the successful fabrication of uniform
and structurally stable silica nanospheres. Doxorubicin (DOX) was subsequently selected as a model anticancer drug and
successfully incorporated into the MSNs, as illustrated in Fig. 1. Drug release studies were performed using a dialysis
membrane method, and preliminary results demonstrated controlled release behaviour. In future stages, high-
performance liquid chromatography (HPLC) will be employed to evaluate detailed release profiles quantitatively. The DOX-
loaded MSNs represent promising nanocarrier platforms for drug delivery applications. Their tunable morphology, surface
functionality, and ability to achieve controlled release highlight their potential in the design of next-generation therapeutic
systems.

MSNs DMSNs
Figure 1. SEM image of DOX-loaded MSNs
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In this study, NiO thin films were grown on glass substrates using the RF magnetron sputtering method at room
temperature and at a substrate temperature of 250 °C. The films were examined and compared in terms of their crystal
structure, optical properties, and thickness, both before and after annealing. XRD results showed that the films grown at
room temperature exhibited distinct diffraction peaks corresponding to the (111), (200), and (220) planes, and that
annealing led to the sharpening of the (200) and (220) peaks, indicating an increase in crystallinity. The films grown at
250 °C already exhibited a more intense and ordered crystal structure before annealing, with a notable increase in the
intensity of the (111) peak. This indicates that a higher substrate temperature positively affects crystal quality. Optical
transmittance measurements revealed that the unannealed film grown at room temperature had the highest
transmittance value. In the analysis of the band gap, a slight increase was observed after annealing in the films grown at
room temperature, while the change in the films grown at 250 °C remained quite limited. Cross-sectional images also
showed differences in film thickness. While the thickness remained nearly constant in the films grown at room
temperature, a noticeable increase was observed in the films grown at 250 °C after annealing. This increase is attributed to
structural reorganization and densification occurring during the annealing process. The results indicate that the crystal
structure, optical properties, and thickness of NiO thin films vary significantly depending on the substrate temperature and
the applied annealing process [11.
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In this study, the usability of naturally derived dyes in dye-sensitized solar cells (DSSCs) was investigated. Natural dyes were
extracted from locally grown fruits and vegetables specific to the Eskisehir region, including blackberry, purple cabbage,
red beet, and pomegranate. These dyes were evaluated in comparison with commercial dyes N719 and N749. As
photoanode materials, Zn0 nanoparticles synthesized via the hydrothermal method at 180 °C and pH 11, as well as
commercial Ti02, were employed. ZnO photoanodes were deposited onto FTO glass substrates using the doctor blade
method, followed by immersion in natural dye solutions to enable dye adsorption. The photoanodes were then assembled
with platinum-coated counter electrodes, and the electrolyte was injected into the cells to complete DSSC fabrication.

The fabricated cells were characterized using X-ray diffraction (XRD), UV-Vis spectroscopy, scanning electron microscopy
(SEM), and photovoltaic performance measurements. SEM images revealed notable differences in the grain structure and
particle size between Zn0 and Ti02 photoanodes. Among the devices sensitized with natural dyes and based on TiO:
photoanodes, the highest power conversion efficiency (PCE) was achieved using purple cabbage dye, with a value of 0.026%.
This was followed by blackberry (0.017%), red beet (0.016%), and pomegranate (0.0036%), respectively. Among the commercial
dyes, N719 exhibited the best performance when combined with the Zn0O photoanode, achieving a PCE of 1.048% and a
short-circuit current density (Isc) of 1.9318 mA/cm?2. Among the natural dye-sensitized cells, those using purple cabbage
and blackberry demonstrated the highest open-circuit voltage (Voc) of 0.43 V and high fill factors (FF) of 55% and 52%,
respectively.

These results indicate that Zn0, with its favorable morphological properties and promising photovoltaic potential, is a
suitable photoanode material for DSSC applications. This study aims to contribute to the advancement of renewable
energy technologies by utilizing local and sustainable natural resources.
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In this study, Ga:0s (gallium oxide) thin films were deposited on sapphire (Al20s) substrates using the RF magnetron
sputtering technique at powers of 60 W, 90 W, and 120 W. The films were evaluated under both unannealed conditions and
after being annealed in air at 850 °C for 1.5 hours. The effects of annealing and applied RF power on the surface
morphology and chemical structure of the films were investigated. The surface properties of the films were characterized
using Atomic Force Microscopy (AFM), and the obtained average roughness (Ra) and root mean square (Rg) roughness
values were evaluated according to the RF power and annealing conditions. The chemical bonding structure was analyzed
using Fourier Transform Infrared Spectroscopy (FTIR). The findings indicate that the RF sputtering power significantly
influences the morphological and chemical characteristics of Ga-0s films. These results highlight the potential of Ga-0s films
as a promising material platform for optoelectronic applications such as UV photodetectors[1].
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Lung cancer is a significant cause of cancer-related mortality worldwide, and chemotherapy is a prevalent treatment
method. Nevertheless, the deleterious effects of chemotherapy agents on healthy cells necessitate limiting their dosage.
Methotrexate (MTX) is a drug that inhibits folate-related enzymes, halting the cell cycle and selectively targeting cancer
cells. Herein, a novel nanocarrier system was developed using fluorescent carbon dots (CD) obtained from blueberry
extract, hydroxyapatite nanoparticles (nHAP), and praseodymium (Pr) ion by a hydrothermal method. This study loaded MTX
onto the fabricated nanocarrier, and in vitro tests were conducted on the A549 lung cancer cell line. The results
demonstrated that the drug release commenced after 24 hours and persisted with regularity. Furthermore, MTX-loaded
nanomaterials exert a significant cytotoxic effect on A549 cells. In summary, this plant-derived, fluorescent nanocarrier has
the potential to offer a practical alternative in lung cancer treatment by reducing toxicity.
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Quantum cascade lasers (QCLs) function as unipolar semiconductor lasers employing intersubband transitions in
engineered multiple quantum-well heterostructures, enabling precise wavelength engineering through layer thickness and
composition design [1]. Their performance strongly depends on interface sharpness and barrier quality, since carrier
transport and tunneling rates are highly sensitive to growth conditions [2][3]. In InGaAs/InAIAs QCLs on InP, InAlAs serves as
the barrier material, and its crystalline quality is directly influenced by arsine (AsHs) flow during growth. Even slight
variations in AsHs flow can alter the V/Ill ratio, affect indium incorporation, and modify interface smoothness, thereby
impacting carrier confinement and optical gain, and thus directly determining the overall QCL performance [4].

In this study, the effect of arsine (AsHs) flow rate on lattice-matched InAlAs layers grown on InP substrates by metal-
organic vapor phase epitaxy (MOVPE) was investigated. To analyze the influence of AsHs variation, atomic force microscopy
(AFM) was used to assess morphological changes, Hall measurements were performed to determine electrical properties,
Raman spectroscopy was employed for optical characterization, and high-resolution X-ray diffraction (HRXRD) was
conducted to evaluate structural quality. The results highlight the importance of precise growth parameter control in
achieving InAlAs layers with properties suitable for high-performance QCL applications.
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Indium gallium arsenide is a ternary IlI-V semiconductor valued for its tunable direct bandgap, high electron mobility, and
excellent lattice compatibility with InP substrates. These characteristics make InGaAs highly versatile for optoelectronic
applications, including infrared detectors, high-speed communication devices, and mid-wave infrared (MWIR) quantum
cascade lasers (QCLs) [1]. In QCL structures, InGaAs is widely employed as the quantum well material in combination with InAlAs
barriers, owing not only to their lattice compatibility with InP substrates [2] but also to the favorable band alignment that
provides a sufficient conduction band offset to support efficient intersubband transitions and ensure low-resistance electron
transport [3]. The crystalline quality of InGaAs layers plays a decisive role in determining QCL efficiency and reproducibility, as
even minor deviations in composition, thickness, or interface sharpness can severely impact device performance [4].
Furthermore, doping is another critical factor for QCL operation, as it directly influences carrier concentration, conductivity,
and overall gain. InGaAs is commonly doped with silicon (Si) to achieve controlled n-type conductivity [5], making the
optimization of doping levels essential for balancing electrical performance with crystal integrity in active region design. In
this study, we specifically examine how SiH4 flow, used as a silicon doping precursor, affects Ino.ssGao.42As layers grown on
InP substrates via metal-organic vapor phase epitaxy (MOVPE) under optimized growth conditions. The SiH4 flow rate was
systematically varied to investigate its influence on structural, electrical, and morphological properties. Characterization
was performed using high-resolution X-ray diffraction (XRD) and Raman spectroscopy to evaluate crystal quality, atomic
force microscopy (AFM) to analyze surface morphology and roughness, and Hall effect measurements to determine carrier
concentration, mobility, and resistivity. The findings establish a clear correlation between SiHs flow and key material
parameters, enabling identification of an optimal doping condition that enhances QCL active region design by balancing
crystal quality, electrical performance, and surface smoothness.
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Aluminium nitride (AIN) is a critical semiconductor material for high-frequency electronics, ultraviolet (UV) optoelectronic
devices, and power electronics circuits, thanks to its wide bandgap, high thermal conductivity, and strong piezoelectric
properties [1, 2]. However, parasitic reactions resulting from the simultaneous supply of TMAI and NHs gases limit the
quality of crystals produced by heteroepitaxial growth of high-quality AIN layers [3].

In this study, AIN films were grown on sapphire substrates using the metal-organic chemical vapour deposition (MOCVD)
method. Two different growth approaches were applied by simply changing the order in which the silicon tetrachloride
(SiH4) dopant gas was supplied. In the first method, TMAI and SiHs were supplied simultaneously, followed by NHs flow. In the
second method, NHs and SiH« were supplied simultaneously, followed by a flow of TMAI The aim was to promote the
participation of Si atoms in the lattice and reduce parasitic reactions.

The resulting films were characterised structurally using XRD and Raman spectroscopy, and morphologically using AFM.
The results indicate that the flow sequence of the SiH4 gas directly affects the crystal structure and surface defects. It was
observed that the Si dopant integrated more efficiently into the AIN layers, and that the appropriate flow sequence
reduced TMAI-NH; parasitic reactions. These findings reveal that the gas flow sequence is a critical parameter in Si-doped
AIN growth, providing a powerful tool for controlling the films' structural and surface properties.
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Quantum cascade lasers (QCLs) are essential mid-wave infrared (MWIR) and long-wave infrared (LWIR) light sources,
offering compact size, high output power, and wavelength tunability [1]. They are widely used in gas sensing,
environmental monitoring, medical diagnostics, security, defense, and spectroscopic imaging. Unlike conventional
semiconductor lasers that rely on band-to-band recombination, QCLs generate light through intersubband transitions
within the conduction band, enabling a single electron to emit multiple photons while tunneling through a cascade of
guantum wells and barriers. The emission wavelength is defined by nanometer-scale layer thicknesses rather than the
material bandgap, allowing precise wavelength engineering. A typical QCL active region consists of 20-30 layers forming a
single stage, which is then repeated 20-40 times to realize the cascade process. Consequently, interface sharpness and
thickness control are critical for device performance, as even slight deviations can degrade optical gain and efficiency [2].
The successful fabrication of such multilayer structures requires strict control over interface quality, film uniformity, and
surface morphology.

In this study, InGaAs/InAlAs QCL superlattices were grown by metal-organic vapor-phase epitaxy (MOVPE) with a focus on
interface and film quality optimization. Two growth parameters were systematically varied: AsHs flow rate and interface
interruption time to enhance atomic ordering during material transitions. Structural, optical, and morphological properties
were characterized by high-resolution X-ray diffraction (HRXRD), photoluminescence (PL), and atomic force microscopy
(AFM). Results demonstrate that both parameters strongly influence interface sharpness, layer periodicity, and overall film
quality—providing practical guidelines for optimized QCL growth
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Sodium thiosulfate (Na2S203) is an inorganic compound widely used in various industrial, medical, and environmental
applications [1]. Thiosulfate reaches the environment and natural waters through industrial pollution [2]. Sulfite, sulfide and
thiosulfate are formed as intermediate products by the oxidation of sulfur and are eventually oxidized to sulfuric acid,
causing acidification of environmental water samples [3]. These sulfur species are highly reactive and unstable, making
their determination in a variety of samples difficult [4]. There is increasing interest from researchers in the sensitive,
simple and rapid determination of sulfur species. In this study, a thiosulfate-selective polymer membrane potentiometric
sensor was developed. The proposed sensor exhibited a wide concentration range, low detection limit, fast response time,
and good reproducibility. Furthermore, it was applied to various water samples with very high recoveries.
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This study investigates the influence of temperature modulation interfaces on the growth behavior and structural quality
of aluminum nitride (AIN) thin films deposited on c-plane patterned sapphire substrates (PSS) using the Pulsed Atomic
Layer Epitaxy (PALE) technique. The films were fabricated by metal-organic vapor-phase epitaxy (MOVPE), where all growth
parameters were kept constant except for temperature. The high and low growth temperatures were set at 1440 °C and
1250 °C, respectively. Under these conditions, three types of samples were prepared: Sample A, grown with a high/low/high
temperature sequence consisting of 1200 cycles for each layer; Sample B, grown with a high/low temperature sequence
consisting of 1800 cycles per layer; and Sample C, grown entirely at the high temperature with a continuous 3600-cycle
process.

All samples underwent extensive characterization using high-resolution X-ray diffraction (HR-XRD), UV-Vis-NIR
spectrophotometry, and scanning electron microscopy (SEM). The analysis revealed that decreasing the number of
temperature modulation interfaces significantly improves the crystalline quality of AIN films. Among the samples, Sample
C, grown under a constant high-temperature condition, exhibited the smoothest surface morphology, the lowest
dislocation density, and the best overall structural quality [1.. These results highlight the critical role of temperature
modulation in the epitaxial growth of AIN thin films. Furthermore, the findings highlight that optimizing the temperature
profile is essential to enhance both the structural and functional performance of AIN-based materials.
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Carbazole-based donor-acceptor molecules are promising candidates for organic optoelectronic devices due to their
thermal stability, photophysical tunability, and electron-donating character. This study focuses on novel carbazole
derivatives functionalized with benzothiophene and thiophene for dye-sensitized solar cell (DSSC) applications. Carbazole
derivatives are an important chemical used in organic transistors (OTFT), organic light emitting diodes (OLED) and organic
solar cells. So carbazole units can also affect the HOMO level, leading to better hole transporting properties of the materials
[1-2]

In this study, we synthesized and designed carbazole based compound (compound IV) by Ullman and Suzuki Miyaura cross-
coupling reaction (Figure 1). This synthesized novel molecule (compound IV) has high solubility, easy to purify. All
synthesized compounds (Il and IV) were characterized by using 'H NMR, °C NMR, UV-Vis and thermal properties. Ti0,-DSSC's
were fabricated using these molecule. To measure the photoelectrochemical properties of the obtained Ti0,-DSSC. The
current-voltage characterization of fabricated DSSCs was performed by AM 1.5 simulated. The short current, open circuit
voltage, conversion efficiency and fill factor of Ti0,-DSSCs were determined.
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Figure 1. Synthetic route for the 9-(3,5-bis(benzo[blthiophen-2-yl)phenyl)-9H-carbazole (IV)
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In this study, a Fresnel lens-based concentrated photovoltaic (CPV) module employing GalnP/GaAs/Ge triple-junction
semiconductor solar cells was designed and evaluated, with particular emphasis on the development of cell receivers.
With the depletion of fossil fuels and the growing impact of environmental challenges, the efficient utilization of solar
energy is regarded as a crucial step toward sustainable energy production [1]. Within this context, the development of
high-efficiency semiconductor-based solar cells is considered highly significant [2]. Multi-junction lI-V cells (GaInP/GaAs/Ge)
show higher efficiencies than Si-based cells [3]. A 144-cell CPV panel was fabricated using Fresnel lenses, through which
concentrated solar irradiation was directed onto the cells. Aluminum-based receivers were developed, and additional
receivers coated with Au, Ag, and Ni were manufactured to assess oxidation under normal atmospheric conditions.
Thermal simulations were carried out using SolidWorks, while spectral response and current-voltage measurements were
performed experimentally. The triple-junction cells exhibited an open-circuit voltage of 3.1 V, a short-circuit current of 110
mA, and a fill factor exceeding 85%. Long-term outdoor testing indicated that the average panel efficiency remained at
~28%, with oxidation-related efficiency degradation under atmospheric exposure limited to 0.1% over four years. The
Fresnel lens structure was found to ensure precise light concentration, while the developed receiver design provided
effective passive cooling, preventing thermal losses and structural degradation. In conclusion, the integration of
GalnP/GaAs/Ge semiconductor-based triple-junction cells with Fresnel lens concentrators and optimized cell receivers was
shown to enable the efficient use of solar energy, while ensuring high efficiency, long-term stability, and cost-effectiveness
in next-generation CPV applications.
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Transition metal complexes have significantly advanced in electrochemical sensor research in recent years due to their
high electrocatalytic activity and selectivity [1, 2]. The ruthenium complexes are leading candidates for non-enzymatic
glucose sensors due to their ability to catalyze the electrochemical oxidation of glucose [3] effectively. The new Rul
complex was synthesized using 2,2-bipyridine-4,4'-dicarboxylic acid (dcbpy) and p-cymene ligands; it has been
comprehensively characterized using nuclear magnetic resonance (NMR), Fourier transform infrared spectroscopy (FTIR),
ultraviolet-visible spectroscopy (UV-Vis), and single-crystal X-ray diffraction (XRD) methods. The Rul complex, whose
structural properties were confirmed, was successfully applied to develop a non-enzymatic glucose sensor through strip
electrode surface modification.

Electrochemical analyses revealed that the Rul complex exhibits high electrocatalytic activity and stability in glucose
sensing. Cyclic voltammetry studies showed that increased activity over time, while chronoamperometry measurements
provided a linear response (R? = 0.9855) and sensitivity of 0.00245 mA mM~* cm~2 in the 0.1-0.8 mM concentration range.
These results indicate that the Rul complex is a strong candidate for developing next-generation non-enzymatic glucose
Sensors.

Keywords: Glucose biosensor, ruthenium complex, strip electrode, potentiostat/galvanostat
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In present study, first-principles calculations based on density functional theory (DFT) were employed to investigate the
ground state structural parameters of YRh in its cubic phase (space group Pm3m, No. 221) at ambient conditions.
Furthermore, the structural parameters of the YRh supercell structure were systematically evaluated following Scandium
(Sc) doping. Geometric optimization calculations allowed for the precise determination of the relaxed atomic positions of Y
and Rh atoms situated within the crystallographic unit cell. The supercell structure was constructed utilizing the
equilibrium atomic positions derived from the structural optimization of the unit cell of YRh. It was replaced one Rh atom in
the supercell structure with one Sc atom, then this doping concentration corresponds to 6.25% in the YRh,,Sc, phase
composition. The bond length of pristine and doped YRh calculation. First-principles calculations were conducted using the
Generalized Gradient Approximation (GGA) in the Perdew Burke Ernzerhof (PBE) functional [1], as implemented in the
Quantum ESPRESSO software package and code [2]. The obtained structural parameters are in close agreement available
previously reported studies.
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Cu2SnSs (CTS) is a promising p-type semiconductor material for thin film photovoltaic and optoelectronic applications due
to its earth-abundant, non-toxic constituents, suitable band gap (-0.9-1.6 eV), and high absorption coefficient (>10* cm™?)
[1]. However, challenges such as the formation of secondary phases, non-stoichiometric compositions, and Sn volatility
during high-temperature processing can limit the performance of CTS-based devices. Therefore, one of the most critical
steps in achieving the desired film homogeneity and chemical composition in CTS thin films is the thermal treatment
applied after precursor layer deposition.

In this study, an alternative approach was adopted to produce high-quality CTS thin films by optimizing sulfurization
parameters. While conventional studies commonly employ tube furnaces with relatively low heating rates (-25 °C/min), this
work utilizes Rapid Thermal Processing (RTP) to achieve rapid heating, controlled sulfurization, and precise adjustment of
temperature ramping and dwell times. The effects of heating rates ranging from 0.25 to 1.0 °C/s on the structural and
morphological properties of CTS films will be systematically investigated.

This work demonstrates that the properties of CTS thin films can be tailored through the control of different heating rates,
thereby providing valuable insights for the development of high-efficiency CTS-based solar cells.
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The thermal behavior of a magnetic material under an applied magnetic field is known as the magnetocaloric effect. It is
the heart of the magnetic refrigeration system. Due to the harmful effects of the current cooling system, scientists study
on alternative solutions and the magnetocaloric cooling system is one of them as this technology is based on sustainable,
green, and cost-effective principles [1-3]. For producing compounds that are suitable as magnetic refrigerants, analysis
and measurements are important. The temperature dependent and applied magnetic field dependent magnetization
measurements are the backbone of these analyses. But these measurements are time-consuming and they require
specialized equipment which comes at a cost. Before the analysis results, if we have a model to predict measurements
(e.g, magnetic field dependence magnetization), it will save our time and budget which will make a cost-effective solution.
Therefore, the model used in this study was established to produce to the applied magnetic field dependence
magnetization curves with respect to the applied magnetic field, using the temperature dependence magnetization curve.

Machine learning models are popular computational methods for calculating, predicting, and visualizing. Python is one of
the programming languages used in machine learning. For this study, Python is used to analyze the temperature
dependence of magnetization for predicting the magnetic phase transition temperature. On the other hand, the support of
the machine learning model (sklearn library), the mathematical equation was created from an example applied magnetic
dependent magnetization data. Converting data from temperature dependence to applied magnetic field dependence
magnetization by using the created model and equation, the predicted graph is plotted using the matplotlib [4] library of
Python. The actual and the predicted data are plotted in the same graph to analyze the difference between the
experimental and predicted data. For a better understanding of the difference in these data, the regression graph is also
plotted. According to the regression plot, the fitting of these two data sets is well matched, and our machine learning
model works successfully.

Keywords: Machine learning; Python; Scikit-learn; Magnetocaloric effect; Double Perovskite; affordable and clean energy
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Today, environmentally friendly, low-cost, optically tunable semiconductor thin film materials offer significant potential for
sustainable technologies such as solar cells, photodetectors and optoelectronic devices [1,2]. In this study, the effect of
deposition time on the linear and nonlinear optical properties of CuggsZngesS thin films, which are known for their
environmentally friendly and tunable optical properties, was investigated. CuggZngssS thin films were grown on glass
substrates by chemical bath deposition (CBD) method at 60 °C for 2, 4, and 6 hours. Film thicknesses were calculated as 55,
92, and 183 nm, respectively, by gravimetric analysis. UV-Vis spectroscopy analyses revealed that optical transmittance (T%)
values in the visible region 59%-91% in the visible region, and refractive index (n) values (at A=550 nm) were 1.49, 1.65, and
1.84, respectively. The direct optical band gap (Eg) values determined by the Tauc method, were found to be 3.24, 3.41 and
3.61 eV. Additionally, from the nonlinear optical parameters; first order optical susceptibility (X‘l’), third order nonlinear
optical susceptibility ()((3’), and nonlinear refractive index (n2) values were found in the range of 0.069-0.294, 3.974x10**-
1.279x10” esu, and 1.094x10%-1.022x10"® esu in the visible region, respectively. The results of this study all show that
deposition time in the CBD method has a direct and significant effect on both linear and nonlinear fundamental optical
parameters. According to findings, it was shown that CuggeZNngg,S thin films are suitable for use as buffer layers in solar
cells due to their wide band gap, high optical transmittance, and refractive index values in the visible region [3]. In addition,
the optical properties of these films can be adjusted depending on the deposition time, indicating that they can be used as
functional semiconductor thin films in various technologies. In conclusion, this study demonstrated that CuggsZnggsS thin
films are a promising, environmentally friendly alternative to among semiconductor thin films for use in sustainable clean
energy applications, such as solar cells.
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Nanotechnology enables the manipulation of matter at the nanometer scale, paving the way for ground breaking
advancements in various fields. As one of the fundamental components of this field, nanoparticles (NPs) play a critical role
in numerous applications such as material development and environmental technologies due to their high surface to
volume ratios and size dependent unique properties. In this context, multifunctional NPs, especially those synthesized with
two metals, offer both catalytic and magnetic properties, offering promise for many technological applications [1, 21. In this
study, NPs containing Pd and Co were synthesized using the modified polyol method and were comprehensively
characterized. The structural properties of Pd-Co NPs synthesized via the chemical reduction method were investigated by
X-ray diffraction and Rietveld analysis, and the obtained data indicated the formation of a face-centered cubic crystal
structure. Morphological analyses were performed using scanning electron microscopy, and it was observed that spherical
NPs with a size of approximately 28 nm were obtained when Polyvinylpyrrolidone was used as a surfactant. Catalytic
performance evaluation will guide future studies [2]. Additionally, the magnetic properties of the synthesized two-
component metal NPs were measured in the temperature range of 5-300 K under zero-field cooling and field cooling
conditions. Compared to other bimetallic systems reported in the literature, the synthesized Pd-Co NPs demonstrated more
stable and stronger magnetic responses, especially under varying temperature conditions, making them a promising
alternative for magnetic-based technologies. The findings reveal that Pd-Co NPs are a strong candidate for both catalysis
and magnetic based applications.
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In this study, the electrical and optoelectronic performance of Sn0z-based thin-film transistors (TFTs) was comparatively
evaluated using Si02 and Hf02 gate dielectrics of varying thicknesses. Both the Hf0. gate dielectrics and the Sn0: active
layers were fabricated via the sol-gel spin coating method. The results demonstrated that optimizing the dielectric
thickness significantly influences device performance. Notably, structures with thinner dielectrics exhibited higher field-
effect mobility and operated at lower voltages. All devices exhibited phototransistor behavior under varying light
intensities. Devices with appropriately optimized dielectric layers showed improved photoresponsivity and detection
capabilities under illumination. These findings confirm that Sn02-TFTs, when properly configured through careful dielectric
selection, are promising candidates for low-voltage, high-performance phototransistor applications.
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In this study, the dosimetric performance of two borate-based host materials—YBO; and GdBOs; doped with ce® was
investigated using samples produced using a solid-state synthesis approach. Mixtures prepared from the starting
reactants Y,0s-Gd,0; and H;B0; were calcined at 1000 - 1200 °C. Following pelletization and sintering, phase purity was
verified by XRD and morphology was verified by SEM. Optical characterization was conducted using TL/OSL methods, and
dosimetric measurements were performed using the Rise DA-20 system (integrated *sr/*°Y source) [1].

Preliminary findings indicate that distinct OSL signals and characteristic decay curves were obtained in the Ce-doped YBO;
and GdBO; samples with 100 s of OSL excitation under 470 nm blue light after 1 Gy beta irradiation. This behavior suggests
that Ce*-induced capture-release processes are coupled to effective trapping centers within the material. In conclusion,
YBO; and GdBO; systems engineered with Ce-doping are promising candidates for the development of portable, low-cost,
and reliable dosimeters due to their (i) simple and scalable solid-state fabrication processes, (ii) stable OSL response, and
(iii) potential low MDD values. These findings support the strategic use of the boron-based indigenous materials ecosystem
in dosimetric fields.
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Paclitaxel (PTX) and carboplatin (CRB) are widely used as an effective chemotherapeutic drug in lung cancer treatment. It
has been reported that these two drugs target cancer cells through different mechanisms, creating a synergistic effect
and enhancing treatment efficacy[1]. In this study, we carried out the characterization and release profiles of
poly(ethylene glycol) methyl ether-block-poly(lactide-co-glycolide) (PEG-PLGA) nanoparticles designed as biocompatible and
controlled drug delivery systems. PTX and CRB were successfully co-loaded into PEG-PLGA nanoparticles using the double
emulsion-solvent evaporation method to achieve a synergistic therapeutic outcome [2]. The nanoparticles (PTX+CRB@PEG-
PLGA) designed were characterized by Fourier Transform Infrared Spectroscopy (FTIR) and Dynamic Light Scattering (DLS).
Drug loading efficiency (EE) and drug loading capacity (DL) were determined by UV-Vis spectrophotometry. Release studies
were performed in PBS at pH 5.5 and 7.4. The hydrodynamic diameter of the PTX+CRB@PEG-PLGA nanoparticles was
measured as 196.9+9.85 nm, with a polydispersity index (PDI) of 0.508, indicating a moderately uniform size distribution. The
zeta potential was determined to be -13.9 + 0.70 mV, reflecting the surface charge stability of the nanoparticles. The
encapsulation efficiencies (EE) were calculated as 65.73 + 1.4% for PTX and 45.1 + 2.6% for CRB, while the drug loading
capacities (DL) were 25.48 + 0.92% for the dual formulation. In vitro release studies showed that PTX release from the dual-
loaded system was 46.75 + 4.92% at pH 5.5 and 29.87+ 4.90% at pH 7.4, whereas CRB release was 50.01 + 4.92% at pH 5.5 and
35.89 + 4.90% at pH 7.4, after 168 hours. These findings demonstrate that dual drug-loaded PEG-PLGA nanoparticles provide
an effective nanocarrier platform for the controlled release of both hydrophobic and hydrophilic drugs in lung cancer
therapy and hold promise for combination chemotherapy. In vitro cell studies to assess the biological efficacy of the
formulations are planned.
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In recent years, the increasing energy demand and the environmental impacts of fossil fuels have heightened interest in
clean and sustainable energy sources. Hydrogen energy holds great potential due to its zero-emission combustion
product—water—and its easy portability. It is particularly preferred for clean and efficient energy generation in fuel cells
[1]. Platinum nanoparticles (Pt NPs) exhibit high catalytic performance in reactions such as the hydrogen evolution reaction
(HER) owing to the intrinsic catalytic activity [2]. Conventional synthesis methods, however, pose environmental toxicity and
high energy consumption challenges. Therefore, plant extract-based green synthesis offers an environmentally friendly
and sustainable alternative. In this study, Pt NPs were synthesized via green reduction of Pt(acac), metal salts using
rosemary extract as a natural reducing agent. The synthesis was carried out in a closed system, at low temperature, under
argon atmosphere, without the addition of chemical catalysts, using an ethanol-based rosemary extract prepared in
stoichiometric proportions. The reaction followed the polyol method, where the NPs formation was driven by the reducing
capacity of rosemary's natural bioactive components such as carnosic acid and rosmarinic acid. The structure and
distribution of the obtained Pt NPs were characterized by X-ray diffraction, scanning electron microscopy coupled with
energy dispersive X-ray spectroscopy, and Raman spectroscopy. Raman spectra revealed characteristic peaks at 1460 cm’
! corresponding to CH, bending, 1617 cm™ attributed to aromatic C=C vibrations, and 2939 cm™ associated with aliphatic C-
H stretching, supporting the presence of bioactive compounds such as 1,8-cineole and rosmarinic acid in the rosemary
extract. XRD analysis of the Pt NPs sample showed characteristic cubic phase peaks corresponding to both Pt and Pt0.. The
calculated crystallite sizes were 2.27 nm for Pt NPs and 8.57 nm for Pt0, NPs. Partial oxidation of Pt NPs is believed to result
from the redox properties of phenolic and terpene derivatives present in the rosemary extract. Furthermore, surface
morphology and elemental composition analyses were performed using SEM and EDS. Catalytic performance results will be
discussed.
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Ruthenium (Ru) is a rare transition metal distinguished by its high electrical conductivity, resistance to tarnishing, and
broad chemical versatility. These characteristics make ruthenium highly valuable in catalysis, biomedical applications, and
drug delivery systems. The ruthenium complexes are widely utilized in biosensor technologies due to their sensitivity,
selectivity, signal-generation capability, and biocompatibility [1,2]. Also, they play a pivotal role in
electrochemiluminescence (ECL)-based biosensors. When they are synthesized with specific ligands, these complexes
acquire distinct electrochemical and optical properties, enabling selective recognition of target biomolecules. In ECL
systems, ruthenium(ll) complexes emit light upon electrical stimulation, and the emitted intensity varies depending on the
interaction with the analyte. This property allows the sensitive detection of biomolecules at very low concentrations [3].

In this work, the sulfonamide ligands with enhanced structural features and potential for diverse applications were
synthesized by using 4-fluorobenzenesulfonyl chloride and 4-(trifluoromethyllbenzenesulfonyl chloride. Subsequently, the
novel Ru(ll) complexes were prepared with these ligands for potential biosensor applications. Their structures will be
verified through FT-IR, NMR, and XRD analyses. The synthesized and chemically characterized ruthenium complexes will
then be employed in enzyme-free glucose biosensors. Given their proven stability and catalytic activity in electrochemical
sensor technologies, these ruthenium complexes represent promising candidates for the development of biocompatible,
cost-effective, and stable glucose sensors.
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In this study, multilayer ZnS/CdS thin films consisting of nine consecutive layers were produced on glass substrates by the
chemical bath deposition (CBD) method, starting with ZnS as the first layer. The primary objective is to explore the potential
contributions of such multilayer architectures to nanotechnology and to investigate the structural characteristics of the
resulting films.The structural, optical, morphological, and electrical properties were investigated by X-ray diffraction (XRD),
UV-Vis spectrophotometry, field-emission scanning electron microscopy (FE-SEM), and Hall-effect measurements,
respectively. As members of the II-VI semiconductor group, ZnS and CdS are promising materials for optoelectronic
applications owing to their wide band gaps, high transmittance, and cost-effective processability. The multilayer
configuration was designed to exploit band gap differences between ZnS (=3.5-3.9 eV) and CdS (=2.4 eV), enabling precise
control of transmittance, reflectance, and electron transport through band discontinuities at the interfaces [1,2].
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In this study, SrBs0,o-based phosphor materials were synthesized using the solution combustion synthesis (SCS) method
using Dy3‘ doping and Na* co-doping. Structural analyses were performed using XRD and SEM techniques, and the effects
of Dy3+ and Na* doping on the crystal structures of the obtained samples were revealed. Photoluminescence (PL),
radioluminescence (RL), and thermoluminescence (TL) measurements showed that the optical properties of the material
were significantly improved with doping. In particular, the 470 nm (blue) and 570 nm (yellow) emission peaks observed
under 310 nm excitation correspond to the characteristic transitions of Dy3+ ions [1], and the intensity of these transitions
was approximately doubled with Na* doping. In TL measurements, a broad emission peak was obtained in the range of 150
- 230 °C, and it was determined that the SrBs0,0:Dy,Na samples exhibited linear dose-response behavior in the range of 1 -
100 Gy. Furthermore, high stability and reusability were observed in repeated measurements. The findings demonstrate
that SrB¢0,o:Dy,Na phosphors are strong candidate materials for both light-emitting devices and radiation dosimetry
applications in medical and industrial fields.
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In this study, lead-free double perovskite La,MgTiOg (LMT) ceramics were synthesized, and their thermoluminescence (TL)
and optically stimulated luminescence (0SL) properties were investigated in detail from a dosimetric perspective. Samples
were prepared using the solid-state method, and a dense and homogeneous microstructure was obtained after high-
temperature sintering. X-ray diffraction Rietveld analysis confirmed the formation of a pure phase in the monoclinic P21/c
space group. The average crystallite size was determined to be in the nanometer range, while the grain sizes were
determined to be in the micron range. Photoluminescence measurements showed that the material exhibited
characteristic emission at 452, 532, and 590 nm under 370 nm excitation. The radioluminescence spectra were broad-band,
exhibiting peaks around 450 and 650 nm. In TL measurements, two distinct peaks were detected at ~100 °C and -240 °C
after 10 Gy irradiation. General-order kinetic peak decomposition (CGCD) analysis revealed five distinct trap levels, with
activation energies calculated in the range of 0.8 - 1.6 eV. The OSL decay curve was defined by three components (t =~ 0.3 s,
1.8 s, and 25 s) and directly correlated with the TL peaks using step-annealing experiments [1]. Energy values obtained
using the Tm-Tstop and IR methods were found to be consistent with the CGCD results. The dose response exhibited
excellent linearity in the range of 5 - 1000 Gy (R*~ 0.999), and repeatability was achieved with an uncertainty of 3%. In dark
storage experiments, a decrease of approximately 7% was observed in the first 24 hours, and the total loss remained
around 8% after five days. The results show that LMT stands out among the next generation dosimetric material candidates
thanks to its environmentally friendly structure, stable TL/OSL response, low fading tendency and wide dynamic dose
response.
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Cadmium telluride (CdTe) is a II-VI group compound semiconductor with a direct band gap of around 1.45 eV and a high
absorption coefficient (>10* cm™) in the visible region. Owing to these properties, CdTe has been extensively employed in
thin-film solar cells, photodetectors, and various optoelectronic devices [1,2]. In the present study, CdTe thin films were
deposited onto glass substrates by the chemical bath deposition (CBD) method, a simple and cost-effective technique, at 65
°C. The optical, structural, and morphological properties of the CdTe films examined using UV-visible spectrophotometry, X-
ray diffraction (XRD), and field emission scanning electron microscopy (FE-SEM), respectively. The optical band gap (Ey) of
the CdTe film was estimated to be 1.35 eV from the transmission spectrum, and the XRD pattern showed that the CdTe film
had a polycrystalline structure comprising both cubic and hexagonal phases. Furthermore, FE-SEM images revealed that
the CdTe film exhibited a nanorod-like morphology.
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