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Electronics and Devices / 70 

Comparison of Fabricated TiO2 Gas Sensor with MQ135 for 

Spoiled Fruit Detection 

Yudesh Kumar1, Ts.Dr.Siti Amaniah Bt Mohd Chauli 2 

1 Department of Electronic Industry, Faculty of Electronics & Computer & Engineering,Universiti Teknikal Malaysia Melaka, 76100 Durian Tunggal, 

Melaka, Malaysia 

2 Universiti Teknikal Malaysia Melaka (UTeM),Malaysia 

Corresponding Author: yudesh011021@gmail.com 

Abstract 

This study presents a cost-effective and innovative ethylene gas detection system designed to monitor 

fruit ripening and minimize postharvest losses. The system integrates a commercial MQ135 gas sensor 

with a single fabricated TiO₂-based sensor to detect ethylene gas through voltage variations under 

controlled parameters. The TiO₂ sensor was fabricated and characterized to evaluate its electrical 

properties, exhibiting a resistance value of 557.90 MΩ, indicating high sensitivity and stability. 

Experiments were conducted inside a custom-designed 3D-printed gas chamber at room temperature. 

Five selected fruits such as banana, mango, papaya, pear, and apple with weight of 20 gram were tested 

and monitored continuously for 85 hours. Real-time voltage data were transmitted to the Blynk 

Internet of Things (IoT) platform and automatically recorded in Google Sheets for continuous 

analysis. A cobalt(II) chloride test paper was also used as a colorimetric indicator to provide a visual 

confirmation of ethylene gas presence. Based on sensing response analysis, the TiO₂ sensor exhibited 

superior performance compared to the MQ135 sensor across all fruit samples. The sensing responses 

for MQ135 and TiO₂ were 96.97% and 95.45% for banana, 97.50% and 98.79% for apple, 82.14% and 

87.88% for papaya, 84.00% and 90.91% for pear, and 74.19% and 82.42% for mango, respectively. The 

sensing response for MQ135 was approximately 96.97%, 97.50%, 82.14%, 84.00%, and 74.19% for 

banana, apple, papaya, pear, and mango, respectively. Whereas TiO₂ sensor exhibited sensing response of 

95.45%, 98.79%, 87.88%, 90.91%, and 82.42% for banana, apple, papaya, pear, and for mango, 

respectively. These findings revealed that the fabricated TiO₂ sensor demonstrates better 

responsiveness and selectivity toward ethylene gas, making it a more efficient and reliable choice 

for real-time fruit ripening and spoilage monitoring through IoT-based smart sensing technology. 

Keywords: 

Ethylene Gas Detection, TiO₂ Sensor, MQ135 Gas Sensor, Internet of Things (IoT), Fruit Ripening Monitoring 
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Poster Session / 71 

QSPR Study on Photo Oxidation Reaction of Aromatic Micro 

Pollutants Using the Genetic Algorithm - Support Vector 

Machine 

Eslam Pourbasheer1, Maryam Nouri Majd1 

1 Department of Chemistry, Faculty of Science, University of Mohaghegh Ardabili, Ardabil, Iran 

Corresponding Author: e.pourbasheer@uma.ac.ir 

Abstract 

Aromatic micropollutants (AMPs) are a group of organic chemical compounds that have an aromatic 

ring structure and may be substituted with various functional groups such as hydroxyl, amino, 

nitro or halogen. These pollutants are found in very low concentrations in surface water, ground water 

and waste water. Investigating the relationship between the chemical structure of Aromatic 

micropollutants and their reactivity in photocatalytic processes is crucial to improve the efficiency of 

removal methods and predict the environmental behavior of these pollutants. Developing models based 

on the structural features of AMPs can help predict the rate of degradation and understand their ultimate 

fate in nature. In this study, quantitative structure-activity relationship (QSAR) models were developed 

to predict the photooxidation reaction of aromatic micro-pollutants (AMPs) using the multiple linear 

regression (MLR) and support vector machine (SVM). The dataset consisted of 30 compounds, were 

divided into two training and test subsets by hierarchical clustering method. Genetic algorithm (GA) 

was used as a feature selection tool to identify the most relevant molecular descriptors. Model validation 

was performed using Y- randomization test, cross-validation, and external test set methods. The genetic 

algorithm- multiple linear regression (GA-MLR) model with three selected descriptors showed 

favorable statistical parameters (R2train=0.822, R2test=0.920). Comparison of the models’ 

performance shows that, GA-SVM provided accurate results with strong statistical parameters for the 

training and test data sets (R2train=0.939, R2test=0.922). Analysis of the results showed that spheroid, 

atomic masses, and also difference between partial positively- and negatively-charged surface areas, 

of molecules play a decisive role in their activity. The developed models can be used as efficient tools 

in the targeted design of high-performance AMPs and understanding its photooxidation reaction 

behavior. The comparison between different models, allowed us to examine the advantages and 

limitations of linear and nonlinear models in analyzing the structure-reactivity relationship of Aromatic 

micropollutants. 

Keywords: 

QSAR, Support Vector Machine, Aromatic Micropollutants, Photooxidation 
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Poster Session / 72 

Copper-Based Metal-Organic Framework Cu(BDC) as a 

Reusable Heterogeneous Catalyst for Efficient N-Arylation of 

NH-Heterocycles 

Yagoub Mansoori1, Abbas Jahanbani 2, Somayeh Fekri 3 

1 Department of Applied Chemistry, Faculty of Science, University of Mohaghegh Ardabili, Ardabil, 56199-11367, Iran 

2 University of Mohaghegh Ardabili, Ardabil, Iran 

3 University of Mohaghegh Ardabili, Ardabile province, Iran 

Corresponding Author: ya_mansoori@uma.ac.ir 

Abstract 

Metal-organic frameworks (MOFs) are crystalline porous materials formed by coordinating metal ions 

or clusters with organic ligands, creating highly ordered 3D networks. We describe the synthesis and 

catalytic application of a copper-based metal-organic framework (MOF), Cu(BDC), for the N-arylation 

of NH-heterocycles with aryl halides. The metal-organic framework Cu(BDC) was prepared using a 

previously established method and extensively characterized through XRD, SEM, TGA, FT-IR, AAS, 

and nitrogen physisorption analyses. Atomic absorption spectroscopy revealed the final copper content 

to be 2.61 mmol g-1. The material has a specific surface area of 710 m2 g-1, Langmuir surface area of 

753 m2 g-1, micropore volume of 0.78 cm3 g-1, and average pore size of 4.4 nm Multiple BJH peaks at 

1.22, 10.65, 21.79, 33.24, and 59.76 nm reveal a multimodal pore size distribution. Cu(BDC) 

demonstrated efficient catalytic activity in facilitating C-N bond formation between NH-

heterocycles and iodo-, bromo-, and chloroarenes. Optimal reaction conditions were established by 

systematically investigating key parameters, including solvent, temperature, base, and catalyst 

loading. The MOF was applied as the catalyst in the coupling reaction of NH-heterocycles with 

chloro-, bromo-, and iodoarenes. Iodo- and bromoarenes exhibited high reactivity, whereas 

chloroarenes were less reactive. Imidazole and benzimidazole demonstrated superior activity 

compared to 2-methylbenzimidazole. The efficiency and reusability of the catalyst were assessed 

over multiple catalytic cycles using the reaction between imidazole and bromobenzene as a model. It 

was observed that, the efficiency remained nearly constant during the first three cycles, followed by a 

gradual reduction in later cycles. The stability and heterogeneous characteristics of Cu(BDC) were 

investigated by quantifying copper leaching during the coupling reaction of bromobenzene (1.0 mmol) 

with imidazole (1.5 mmol) in the presence of the catalyst (30 mg, Cu 7.8 mol%). The analysis 

revealed copper leaching of 0.0016 mmol, corresponding to a negligible level of 2.0%. 

Keywords: 

N-Arylation, Metal Organic Framework (MOF), Cu(BDC), Heterogeneous Catalyst 
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Preparation of WO3-X Nanoparticles by UVA-Irradiation for 

Colorimetric Sensing of Cr(VI) 

Ali Khodayari1, Habibollah Eskandari1, Haidar Abd Ali Abdulsada1 

1 Department of Chemistry, Faculty of Basic Sciences, University of Mohaghegh Ardabili, Ardabil 56199-11367, Iran 

Corresponding Author: h_eskandari2001@yahoo.com 

Abstract 

Nanomaterials based on WO3-x have emerged as highly promising materials due to their unique 

chemical and physical structures. The intentional introduction of oxygen vacancies in these 

nanostructures significantly enhances their optical and electronic properties. For instance, they are used 

in the fabrication of optical and gas sensors, smart windows with photochromic capabilities, and 

photocatalytic systems for converting carbon dioxide into clean fuels [1-3]. Hexavalent chromium 

(Cr(VI)) is a highly toxic heavy metal ion widely used in industries such as stainless steel, automotive 

parts, and leather production. Its release into the environment poses severe risks, as it can contaminate 

groundwater and accumulate in aquatic organisms like fish, eventually entering the human body through 

consumption. Excessive intake of Cr(VI) is associated with serious health hazards, prompting strict 

regulatory limits in wastewater and food safety standards [4]. There is an urgent need for simple, rapid, 

and sensitive detection techniques. Based on the research presented, this study successfully developed 

a simple and effective colorimetric method for the precise determination of Cr(VI). The method is based 

on the direct reaction of Cr(VI) with WO3-x nanoparticles synthesized via a UVA irradiation method. 

Under UVA light irradiation in a hydrochloric acid solution containing choline chloride, WO3-x 

nanoparticles (blue color) were produced.  The intensity of the color, which decreased 

proportionally with the concentration of Cr(VI), was monitored spectrophotometrically. The proposed 

method demonstrated a wide linear range for Cr(VI) quantification from 1 to 30 µM, making it 

suitable for detecting trace levels of Cr(VI) with limit of detection equal to 0.22 µM. The method 

exhibited excellent selectivity for Cr(VI) over other potential interfering ions. The practical 

applicability of this colorimetric sensor was validated by successfully determining Cr(VI) 

concentrations in various real water samples, including tap water, river water, and lake water. 

Keywords: 

UVA Irradiation, Preparation of WO3-X Nanoparticles, Cr(VI) Colorimetric Sensing 
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Nanomaterials / 74 

Tetrachloroperylene Dianhydride as a Simple and Capable 

Sensor; Case Study: Cyanide Anion and Primary Aliphatic 

Amines 

Mohammad Reza Zamanloo1 

1 Department of Applied Chemistry, Faculty of Science, University of Mohaghegh Ardabili, Ardabil, Iran 

Corresponding Author: mrzamanloo@uma.ac.ir 

Abstract 

Persistent radical-anions generating electrochemically or photochemically offer an exciting platform for 

investigation due to easily generation, structure–stability correlation, colour modulation and etc. A 

wide range of applications including molecular magnets, sensors, polymerization initiators, CO2 

reduction and etc., have been developed recently for these intermediates [1-3]. Carbonyl 

compounds such as diimides or dianhydrides possessing low-lying frontier orbitals and known as 

organic π-acids, participate generally in electron transfer (ET) processes which engender persistent 

radical-anions. Herein, tetrachloroperylene dianhydride (TCP) is presented as a simple and capable 

electron accepting material that generate its colourful radical anion. This capability was utilized as 

a powerful and selective colorimetric sensing method to identify and determine some analytes. 

Many different anions including CN-, Halide anions, SCN- and etc., as well as different types of 

amines were investigated as electron donor in solution ET to TCP. Upon exposer to CN- and primary 

aliphatic amines, TCP solution was changed to a colourful state enabled colorimetric identification and 

determination of these species. Only CN- could participate in ET to TCP in between twenty 

examined anions and only primary aliphatic amines in between different various amines perform 

such a redox reaction, made TCP as a selective sensing agent. The response time of emerging 

detectable coloration was immediate in the case of CN-, while the amines have a two-step interaction 

with the substrate comprising a fast complexation followed by ET process with a 3h period. The ET 

process was followed using absorption and emission along with H NMR spectroscopy techniques. 

In order to evaluate the effect of the chemical structure of TCP comprising chlorine atoms and 

anhydride functionality on the ET interaction, the pristine perylene dianhydride and two imide 

counterparts were also checked which did not showed any comparable results. The following figure 

illustrates a representative scheme for the thermal ET process. 

Keywords: 

Electron Transfer, Anion-Radical, Perylene Dianhydride, Amine, Cyanide. 
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Nanomaterials / 75 

Efficient CO-Free Carbonylation of Aryl Halides Catalyzed 

by SBA-15-Supported Pd-1,10-Phenanthroline 

Yagoub Mansoori1, Maryam Fathinejad 2, Somayeh Fekri 2 

1 Department of Applied Chemistry, Faculty of Science, University of Mohaghegh Ardabili, Ardabil, 56199-11367, Iran 

2 University of Mohaghegh Ardabili, Ardabile province, Iran 

Corresponding Author: ya_mansoori@uma.ac.ir 

Abstract 

Catalytic carbonylation reactions can be performed under ambient or low pressures (≤5 bar). However, 

the use of carbon monoxide in organic synthesis remains limited due to difficulties in storage, handling, 

and the need for high-pressure equipment. To overcome these issues, several CO surrogates have 

been investigated for the preparation of carbonyl-containing compounds. Formic acid has emerged as 

an efficient, benign, and inexpensive carbonyl donor in Pd-catalyzed reactions. Homogeneous 

palladium-catalyzed carbonylations generally provide high yields and selectivity under mild conditions; 

however, their practical application is restricted by issues inherent to homogeneous catalysis, 

including catalyst separation, recycling difficulties, and residual metal contamination. To address 

these limitations, heterogeneous catalysts have been developed to enhance catalyst recovery, 

reusability, and environmental compatibility.  Herein, a heterogeneous palladium catalyst, SBA-

15@PHEN-Pd(II), was prepared by immobilizing a 5-amino-1,10-phenanthroline–Pd(II) complex 

onto SBA-15 via CPTES silylation and ligand grafting. 5-Amino-1,10-phenanthroline was synthesized 

by nitration of 1,10-phenanthroline in concentrated H2SO4/HNO3, followed by reduction of the nitro 

group using hydrazine hydrate in the presence of Pd/C. The catalyst was characterized by TGA, 

SEM, EDX, and BET analyses, showing a ligand loading of ~174 mg g-1 and a Pd content of 0.16 

mmol g-1. The catalytic performance of SBA-15@PHEN-Pd(II) was evaluated in the carbonylation of 

haloarenes using formic acid/DCC as a CO surrogate. Optimization identified DMF as the preferred 

solvent, NaOH (1.5 eq.) as the optimal base, and 120 ℃ as the ideal temperature, affording up to 66% 

yield at 0.63 mol% Pd. Substrate scope studies revealed the reactivity trend Ar–I > Ar–Br > Ar–Cl, with 

electron-withdrawing substituents enhancing conversion. The catalyst retained activity over six cycles 

with minimal deactivation. Leaching tests, hot filtration, and control experiments indicated that the 

reaction proceeds via surface-immobilized Pd species. These findings demonstrate that SBA-

15@PHEN-Pd(II) constitutes a stable and recyclable heterogeneous system for CO-free carbonylation 

of aryl halides. 
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Nitrogen-Doped Carbon Quantum Dots for Sensitive 

Colorimetric Assay of V(V) 
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Abstract 

Carbon and graphene quantum dots (CQDs and GQDs) are highly attractive for a wide range of 

applications due to their excellent characteristics, including high photoluminescence, tunable bandgap, 

water solubility, and biocompatibility. These nanomaterials exhibit strong quantum confinement and 

edge effects, which can be further modulated through surface functionalization with groups such as -

OH, -COOH, and -NH₂. Their capacity to participate in electron transfer and radical scavenging 

reactions makes them particularly useful for developing novel sensing platforms [1-3]. Furthermore, 

their synthesis from cost-effective precursors like citric acid facilitates scalable production. Vanadium 

is extensively used in steel production and other industrial processes, leading to its environmental 

release, primarily through the combustion of fossil fuels. Among its various oxidation states, V(V) 

is notably more toxic than its reduced forms, posing significant risks to ecosystems and human 

health [4]. Vanadium’s dual role as both an essential trace element and a potential toxin underscores 

the need for accurate monitoring. This work introduces an innovative approach for the colorimetric 

detection of V(V) using nitrogen-doped CQDs (N-CQDs), synthesized via the thermal treatment 

of a mixture of citric acid and 3,4-diaminobenzoic acid. The synthesized N-CQDs were characterized 

using appropriate microscopic and spectroscopic techniques. In the detection mechanism, V(V) 

oxidizes 3-methyl-2-benzothiazolinone hydrazone in an aqueous solution containing sodium dodecyl 

sulfate and hydrochloric acid to generate a diazonium cation. This cation then couples with the N-

CQDs to form a pink-colored azo dye. A linear calibration curve for V(V) was established in the 

range of 1.8–240 µM. The method achieved a low detection limit of 0.9 µM and a relative standard 

deviation of 1.7–5.3%. An interference study confirmed the method’s high selectivity. To validate its 

practical utility, the method was successfully applied to the analysis of various environmental water 

samples. 
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Abstract 

The structure of the boundary layer in the asymptotics of a singularly perturbed Volterra-type integral 

equation is determined by the kernel of the integral equation. Researchers studying singularly perturbed 

integral equations have transformed them into integro-differential equations by differentiation, and 

then they have constructed the asymptotics. We will directly regularize the integral equation. To 

regularize the integral operator, we use the Dirac delta function, while other researchers using Lomov’s 

method use integration by parts. 
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Abstract 

This study addresses a second-order singularly perturbed problem using cubic B-spline functions. We 

first examine the properties of these functions and then introduce their dual basis for function expansion. 

Next, we construct an operational matrix of derivatives for the cubic B-splines. A hybrid scheme is 

developed to solve the problem efficiently. The numerical results demonstrate the effectiveness of 

the proposed method. 

Keywords: 

Cubic B-Spline Functions, Singular Perturbation Problem, Numerical Methods 

mailto:mlakestani@gmail.com
mkaan
Draft

mkaan
Draft



TAGRA 2025 / Book of Abstracts 

Page 16 

 

 

Maths, Computation and Modeling / 79 

Numerical Solution of Singularly Perturbed Differential 

Equations Using Interpolation and Collocation 
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Abstract 

Presented in this paper is a numerical method based on interpolation and collocation for solving 

singularly perturbed boundary value problems whose solutions exhibit boundary layers. First, the 

general properties of such singularly perturbed boundary value problems are discussed. Next, a 

Lagrange interpolation scheme using Chebyshev nodes, combined with collocation at same points, 

which yields a uniformly convergent approach for solving this class of equations were constructed. 

Numerical examples demonstrate the theoretical results in practice. 
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Abstract 

This microscopic study aims to characterize the structural organization of secondary encapsulated 

immune organs, specifically the spleen and lymph nodes, in the gray marmot (Marmota baibacina). The 

gray marmot serves as a principal reservoir in Central Asian plague foci and plays a critical role in 

zoonotic pathogen dynamics; however, its lymphoid anatomy remains poorly characterized. Previous 

ecological studies underscore the epidemiological significance of this species. Using light microscopy 

on fixed tissue samples from wild M. baibacina, the splenic parenchyma was observed to be organized 

into distinct white and red pulp compartments, consistent with typical mammalian secondary lymphoid 

architecture. The white pulp contains periarteriolar lymphoid sheaths and scattered lymphoid follicles, 

indicating active sites of antigen-driven lymphocyte proliferation. In contrast, the red pulp comprises 

a dense network of reticular cells and sinusoidal capillaries, facilitating blood filtration and immune cell 

trafficking. This structural organization closely parallels that observed in other mammalian species. 

Lymph nodes exhibit classical histoarchitecture, being encapsulated by dense connective tissue and 

comprising cortical regions with B-cell follicles and germinal centers, as well as paracortical T-cell 

zones. The reticular stromal framework supports lymphocyte compartmentalization and likely 

facilitates antigen presentation. Considering the relatively large body size of M. baibacina, it is inferred 

that lymph nodes are relatively few in number but well-developed, reflecting scaling patterns of adaptive 

immune responses across mammals. These morphological insights provide a foundational 

understanding of the gray marmot’s immune system. Further immunohistochemical and functional 

investigations are warranted to delineate lymphocyte subpopulations, activation states, and 

immunological implications for plague ecology in this species. 
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Enhanced Salinity Detection Using Zinc Oxide Nanorod Coated 

Tapered D-Shape Plastic Optical Fibers 
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Abstract 

Salinity detection plays a vital role in environmental monitoring, the food industry, and healthcare. 

Traditional methods such as conductivity meters or titration often involve bulky equipment, high costs, 

and limited sensitivity, making them less suitable for compact or cost-effective applications. This project 

focuses on the development of a zinc oxide (ZnO) coated tapered D-shape Plastic Optical Fiber (POF) 

sensor for saline concentration detection. The POF was fabricated with waist diameters of 500 µm, 550 

µm, 600 µm, 650 µm, and 700 µm using a combination of chemical etching with acetone and deionized 

water, and mechanical polishing with sandpaper to enhance light interaction through the evanescent 

field. ZnO nanorods were grown on the tapered surface using the hydrothermal method, serving as a 

sensitive layer due to their high surface area and excellent optical properties. The sensors were tested 

with saline concentrations ranging from 0 g to 10 g, and a noticeable decrease in output voltage was 

observed as concentration increased. Among all samples, the ZnO-coated POF with a waist diameter of 

600 µm showed the highest sensitivity at 0.1279 V/%, while the uncoated POF with a 700 µm diameter 

exhibited a sensitivity of 0.1127 V/%. The linearity of the ZnO-coated sensor was 95.46%, while the 

uncoated sensor reached 97.37%. These results demonstrate that ZnO coating significantly enhances 

sensor performance in terms of sensitivity, indicating the potential of ZnO-coated tapered POFs as a 

reliable, efficient, and cost-effective solution for accurate saline concentration monitoring in real-world 

applications. 
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Development of a Sensor Array (MQ2, MQ4 and MICS5524) for 

Methane Gas Detection with IOT-based Monitoring 

Afiq Irham1, Siti Asma Che Aziz1, Siti Amaniah Mohd Chachuli 1, Siti Halma Johari 2 

1 Central for Telecommunication Research and Innovation (CeTRI), Faculty of Electronics & Computer Technology & Engineering, Universiti Teknikal 

Malaysia Melaka, 76100 Durian Tunggal, Melaka, Malaysia 

2 Department of Electrical Engineering, Faculty of Engineering, University of Malaya, Kuala Lumpur 50603, Malaysia 

Corresponding Author: afiqirhamrizal@gmail.com 

Abstract 

The detection of methane gas is critically important for safety, environmental monitoring, and industrial 

process control, particularly in enclosed or high-risk areas such as laboratories, landfills, and gas 

pipelines. In confined spaces, excessive methane concentrations can result in explosions or suffocation, 

while its emission into the atmosphere significantly contributes to climate change due to its strong 

greenhouse effect. Conventional gas detection methods, such as gas chromatography and infrared 

sensing, tend to be expensive and require specialized handling. Therefore, this project focuses on 

the development of a sensor array integrating MQ2, MQ4, and MICS sensors, combined with an IoT-

based monitoring platform, to enhance methane detection accuracy, real-time monitoring and 

provided sensing response performance comparison. The main objective of this project is to develop 

a methane gas detection system using a sensor array consisting of three commercial gas sensors 

which are MQ2, MQ4, and MICS5524. All the commercial was exposed to the methane gas for 

detection at the same time and environment simultaneously. The performance of each sensor will be 

analyzed by evaluating its sensing response and response time under six methane concentrations 

ranging from 5000 to 10,000 ppm. In parallel, the sensor array will be integrated with an IoT platform 

using Adafruit to enable real-time data monitoring and visualization. The results demonstrate that the 

combined sensor array successfully detected methane within the desired range, with the MQ2 sensor 

exhibiting highest sensing response at 7000 ppm concentrations, while MQ4 showed stable 

performance at higher ppm levels and the lowest sensing response of MICS 5524. The real-time 

monitoring system demonstrated reliable data monitoring to Adafruit with minimal latency and stable 

signal streaming. The successful integration of the sensor array with the IoT platform further proved 

the system’s practicality and readiness for field deployment. 
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Methane Detection from Food Waste Digestion Using Titanium 

Dioxide-Graphene Gas Sensor with IOT Integration 
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Abstract 

The study focuses on developing a low-cost and reliable methane gas sensor using a TiO₂–graphene 

composite material connected to an Adafruit platform for easy monitoring and data collection. Methane 

is a flammable gas commonly found in homes, industries, and the environment, so early detection is 

important to prevent accidents. TiO₂ is widely used in gas sensors because it is stable and inexpensive, 

but it has low electrical conductivity when used alone. To improve its sensing ability, graphene is added 

because it provides high conductivity, a large surface area, and strong chemical stability. When TiO₂ 

and graphene are combined, the composite creates more active sites for methane molecules and 

allows faster electron movement, which increases the sensor’s sensitivity. The sensor works by 

measuring changes in electrical resistance when methane is present. These changes are sent to the 

IOT, such as an Adafruit IO, which processes the signal and displays the gas levels in real time. 

The Adafruit IO system is chosen because it is easy to use, supports many sensors, and can connect 

to displays or wireless modules for data logging and alerts. During testing, the TiO₂–graphene 

sensor showed sensing response, response time, and stable performance at room temperature or 

slightly elevated temperatures, making it more energy-efficient than many traditional sensors. The 

real-time readings provided by the Adafruit IO interface help users understand gas concentration 

levels quickly and clearly. Overall, the combination of the TiO₂–graphene sensing material with the 

Adafruit platform offers a simple, affordable, and effective solution for methane detection, 

demonstrating how nanomaterials and accessible electronics can work together to improve safety in 

practical applications. 
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Grunnies) Hindlimb Muscle Under Refrigeration and Freezing 

Conditions 
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Abstract 

This study provides a comprehensive assessment of the macro- and micromorphological changes in 

yak (Bos grunnies) hindlimb muscle during storage under refrigeration (+4 ℃) and freezing (-22 

℃) conditions. Meat is a complex, nutritionally valuable food source, composed of muscle fibers, fat, 

connective tissue, blood, nerves, and vascular structures, with its quality dependent on the structural 

interplay among these components. Muscle and fat tissues are particularly critical in determining 

nutritional and functional properties. For experimental analysis, approximately 500 g of hindlimb 

muscle were collected from three yaks. An initial 50 g sample was fixed in 10% neutral buffered 

formalin as a control. The remaining tissue was subdivided into 12 samples of 50 g each, allocated to 

refrigeration (six samples) and freezing (six samples), and stored in dedicated plastic containers. 

Histological sections were prepared and stained using hematoxylin-eosin. The results revealed distinct 

macro- and micromorphological features, providing a detailed reference for veterinary-sanitary 

evaluation and for differentiating pathological changes in muscle tissues of varying origins. 

Refrigerated yak muscle should be stored for no longer than 7–10 days, as prolonged refrigeration leads 

to significant structural deterioration and promotes microbial growth, including pathogenic species. In 

frozen storage exceeding two months, muscle fiber deformation intensifies, accompanied by autolytic 

processes, inevitably resulting in qualitative deterioration. These findings provide standardized 

morphological data that can serve as a reference in future studies on meat quality, storage practices, and 

muscle tissue integrity in wild ungulates. The study emphasizes the critical influence of storage 

conditions on preserving the structural, nutritional, and hygienic properties of game meat. 
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Abstract 

Effective thermal management remains essential for enhancing the performance and operational 

stability of modern electronic systems. In this study, a numerical investigation was conducted to 

examine the influence of mini-channel quantity on the thermo-hydraulic behavior of a modified heat 

sink configuration. Cylindrical mini-channels were integrated along the flow direction to enhance heat 

dissipation, and comparative simulations were performed using graphite foam and aluminum heat 

sink structures. The analysis, carried out over a Reynolds number range of 163–1862 using COMSOL 

Multiphysics, focused exclusively on evaluating how varying the number of mini-channels affects the 

Nusselt number (Nu), pressure drop (ΔP), and thermal performance factor (η). The results indicate that 

increasing the mini-channel count improves convective heat transfer while maintaining a moderate 

pressure drop, thereby yielding an overall enhancement in η. Furthermore, while graphite foam 

consistently provides lower ΔP due to its porous morphology, both materials exhibit comparable Nu 

values, demonstrating that each offers distinct yet competitive thermo-hydraulic advantages. These 

findings highlight the significance of mini-channel quantity as a key structural parameter in optimizing 

heat sink performance. 
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Abstract 

With the increasing importance of heat transfer applications, the development of new methods to 

increase energy efficiency and reduce energy consumption has become inevitable. In this context, the 

use of nanofluids as an alternative heat transfer medium offers higher heat transfer performance 

compared to conventional fluids, thereby reducing energy losses. Entropy analysis, a measure of 

energy quality, plays a critical role in evaluating the effectiveness of energy conversions in 

thermodynamic systems. Because entropy production represents the level of irreversibility and energy 

losses of a system, it stands out as an important parameter in the performance analysis of energy 

systems. In this study, the behavior of water–Al₂O₃ (aluminum oxide) nanofluid with variable 

thermophysical properties, within a square chamber with a moving and cold top wall, a fixed and hot 

bottom wall, and insulated side walls, was numerically investigated under natural convection conditions 

in terms of entropy production. Simulations were performed for a fixed Grashof number (Gr = 10⁴), 

three different Reynolds numbers (Re = 100, 300, and 600), and two different nanoparticle volume 

fractions (ϕ = 0.01, 0.02, 0.03, and 0.04). The results revealed that total entropy production increased 

with increasing nanoparticle volume fraction at all Reynolds numbers examined. Furthermore, when 

the entropy production components were evaluated, it was determined that entropy production due to 

friction was negligible, and the largest contribution to total entropy production came from entropy 

production due to heat transfer. 
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Abstract 

The forced convection heat transfer behavior of water-titanium oxide (TiO₂) nanofluid was investigated 

numerically in a system consisting of a hollow tube in the middle of which water flows within a 

star-section channel. In this study, the motion and heat transfer of the nanofluid were modeled 

under the assumption of single-phase flow and the channel walls were evaluated under the condition 

of constant heat flux. Continuity, momentum and energy equations were solved numerically to 

describe the behavior of the fluid. Calculations were made using the finite volume method and the 

SIMPLE algorithm was preferred for pressure-velocity coupling. In the investigation, parameters such 

as Reynolds number, nanoparticle concentration in the nanofluid and particle diameter (in the range 

of 20-100 nm) were varied and the effects of these variables on the Nusselt number and overall heat 

transfer performance were analyzed. The accuracy of the obtained results was tested by comparing 

them with the simulation results of the same system using only pure water. The study findings 

show that the Nusselt number; The results show that the heat transfer coefficient increases 

significantly with increasing titanium oxide concentration in the nanofluid, decreasing the 

nanoparticle diameter, and increasing the Reynolds number. This demonstrates that nanofluids are an 

effective solution for enhancing heat transfer performance, especially in channels with complex 

geometries. 
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Abstract 

This work presents a comprehensive overview of the development of ETL-free perovskite solar cells, 

highlighting their progress, current challenges, and prospects. By eliminating the electron transport 

layer (ETL), these devices simplify the solar cell architecture, reducing fabrication complexity and cost 

while maintaining competitive performance. The discussion begins with the fundamental principles and 

material innovations that have enabled ETL-free designs, including advances in perovskite composition, 

interface engineering, and device stability. Key obstacles such as charge extraction efficiency, 

interfacial recombination, and long-term operational stability are examined in detail. Various 

fabrication strategies, including surface passivation and multifunctional buffer layers, are compared for 

their effectiveness in addressing these issues. Looking ahead, the focus turns to scalable manufacturing 

approaches, improved reliability under real-world conditions, and exploration of novel perovskite 

compositions to enhance performance and commercial viability. Overall, the work aims to guide 

researchers toward simpler, more efficient, and cost-effective perovskite solar cells based on ETL-free 

architectures. 
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Abstract 

The potential of fluorescence spectroscopy was assessed to study cow, goat, sheep and yak meat. Meat 

samples were taken from muscles, viz. Gluteus medius (GM), Longissimus dorsi (LD) and 

Semitendinosus (ST). The moisture, fat and protein content of meat samples were measured. The 

emission fluorescence spectra of tryptophan (305–500 nm), riboflavin (410–700 nm) and vitamin A 

(340–540) were recorded directly on meat samples at 290, 382 and 322 nm, respectively. Principal 

component analysis (PCA), partial least squares regression (PLSR) and partial least squares 

discriminant analysis (PLSDA) were applied to process the spectra obtained. Moisture content with 

R2=0.94, protein content with R2=0.86, and fat content with R2=0.91 were predicted from the 

fluorescence emission spectra. The PLSDA applied at 410–700 nm fluorescence spectra showed 100, 

100, 94.4 and 92.6% of discrimination for cow, goat, sheep and yak meat, respectively. This study 

demonstrates that fluorescence spectroscopy has a potential for the accurate, non-destructive and rapid 

prediction of meat composition and it could replace existing traditional analytical methods. 
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Abstract 

The development of conductive and mechanically robust nanofibers remains a significant challenge for 

advanced applications in sensors, energy devices, and flexible electronics. This study addresses the 

need for enhanced nanofiber performance by fabricating carbon-based nanofibers reinforced with 

carbon fillers through an optimized electrospinning process. Polyacrylonitrile (PAN) (0.2–1.0 g) was 

dissolved in 10 mL of dimethylformamide (DMF) and subsequently blended with 0.2–1.0 g of carbon-

based fillers. The mixture was sonicated for 30 minutes and stirred for 4 hours to achieve a uniform 

electrospinning solution. The solution was electrospun at a flow rate of 0.8 mL/hour, with a needle-

to-collector distance of 20 cm and an applied voltage of 18 kV, using aluminum foil as the collection 

substrate. Characterization of the fabricated nanofibers was conducted using field emission scanning 

electron microscopy (FESEM) to examine fiber morphology, a four-point probe to evaluate electrical 

conductivity, and a universal testing machine to assess mechanical strength. The results show that the 

incorporation of carbon fillers significantly improved fiber uniformity, reduced bead formation, and 

enhanced both electrical conductivity and tensile performance. These improvements demonstrate 

that controlled carbon filler loading can effectively tailor the functional properties of PAN-based 

nanofibers. Overall, this work contributes to the development of high-performance electrospun 

nanofibers and highlights their potential for use in next-generation electronic and structural applications. 
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Abstract 

Soil liquefaction is the sudden loss of strength and stiffness in water-saturated, loose, and cohesionless 

(non-clayey) granular soils (especially sandy and silty soils) due to cyclic dynamic loading (vibrations) 

during an earthquake. As a result, the soil, instead of behaving like a solid, temporarily becomes fluid, 

like a viscous liquid. When liquefaction occurs, the soil loses its bearing capacity, causing foundations 

to sink, tilt, or topple. Permanent deformations such as sand volcanoes, horizontal spreading (lateral 

spreading), and excessive settlement occur on the ground surface. Within the scope of the thesis study, 

it was aimed to determine the liquefaction potential to be obtained as a result of examining the 

liquefaction potential of Erzurum Ilıca District with the methods given by Iwasaki et al. (1982) and 

Sönmez and Gökçeoğlu (2005). In the study, Standard Penetration Test (SPT) was performed in the 

boreholes drilled in the field. Consistency limits, natural and saturated unit volume weight, sieve 

analysis and hydrometer tests were carried out in the laboratory on the samples taken from the 

research pits. Using data obtained from field and laboratory experiments, Iwasaki et al. (1982) and 

Sönmez and Gökçeoğlu (2005) the liquefaction potential was examined.As a result of field and 

laboratory tests, the average values were SPT-N 12.3, Natural unit volume weight 11.53 (kN∕m^3), 

Saturated unit volume weight 12.70 (kN∕m^3), Plasticity Index 23.63, Clay Content % 20.13, fine grain 

content was determined to be 75.9%. Depending on these values, liquefaction potential analyzes were 

made according to Iwasaki et al. (1982) and Sönmez-Gökçeoğlu (2005). As a result of the field and 

laboratory studies, it was determined that liquefaction was expected in SK-1 and SK-5, while the 

liquefaction potential was very low in SK-2, SK-3, SK-4 and SK-6. 
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Abstract 

Thymus incertus Klok, a member of the Lamiaceae family, is widely recognized in pharmacopoeias and 

ethnomedicine for its therapeutic properties. Its extracts are used to manage gastrointestinal disorders, 

cough, bronchitis, and pertussis, and as antiseptics for oral hygiene, wound care, and throat rinses 

in laryngitis. Bioactive constituents, including essential oils and thymol, are incorporated into medicinal 

formulations such as syrups, ointments, and inhalants. A quantitative evaluation of macro- and 

micronutrient composition was performed using ICP-MS to assess elemental content and safety. 

Macroelement concentrations were determined as follows: calcium 12,243 ppm, potassium 38,614 ppm, 

magnesium 2,524 ppm, phosphorus 3,519 ppm, and sulfur 1,299 ppm, indicating the plant is a rich source 

of nutrients essential for metabolic and physiological functions. Trace elements analysis showed iron 

at 393 ppm, slightly above reference ranges, whereas copper (4.69 ppm), zinc (17.1 ppm), and boron 

(19.1 ppm) were slightly below normative values. Chromium approached the upper limit of its range, 

and arsenic was minimally elevated (<3.2 ppm). Other micronutrients, including cobalt, manganese, 

molybdenum, lithium, and selenium, were within normal limits. Toxic metals – cadmium (0.036 ppm), 

mercury (0.064 ppm), and lead (0.94 ppm) – were within safety thresholds. The elemental profile 

confirms that T. incertus provides essential nutrients at levels supportive of human health, with no 

hazardous excesses. Minor deviations in trace elements are not considered detrimental. These data 

serve as a reference for future studies and quality control in herbal preparations, emphasizing the 

importance of periodic monitoring to ensure safety and efficacy in medicinal and nutritional 

applications. 
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Abstract 

Plants of the Cousinia genus, belonging to the Asteraceae family, are traditionally used for external 

applications, including compresses, baths, washes, and poultices, primarily to treat eye disorders. They 

also serve as a source of glucofructans (inulin). Among them, Cousinia carduncelloidea Regel & 

Schmalh is widely recognized in Central Asian folk medicine. Despite its ethnobotanical significance, 

detailed studies on its chemical composition and pharmacological potential remain limited. This study 

presents a comprehensive evaluation of the micro- and macronutrient composition of C. 

carduncelloidea. A total of 50 elements were analyzed, including essential macroelements, trace metals, 

and potentially toxic elements, and compared with established reference ranges. Overall, the plant 

exhibited a balanced elemental profile, with the majority of nutrients within safe limits, supporting its 

traditional use. Calcium and potassium were particularly abundant, reflecting the plant’s potential 

nutritional value, while magnesium and sodium were slightly lower but not limiting. Trace elements 

were largely within normal ranges, although minor elevations in iron, arsenic, and chromium were 

observed. Mercury concentrations exceeded typical reference values, suggesting potential low-level 

anthropogenic influence, yet absolute levels remained minimal. These findings provide a baseline 

characterization of C. carduncelloidea, highlighting its predominantly safe elemental composition 

alongside minor deviations that warrant monitoring in areas subject to environmental contamination. 

The data contribute to understanding the plant’s nutritional and toxicological profile, supporting its 

continued use in traditional medicine and potential applications as a dietary supplement. This work lays 

the foundation for further phytochemical and pharmacological studies to explore its bioactive properties. 
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Abstract 

Diabetes mellitus, a chronic metabolic disorder characterized by hyperglycemia, impairs oral wound 

healing through fibroblast dysfunction, persistent inflammation, and excessive apoptosis, leading to 

delayed closure and higher infection risk. While graphene-based nanomaterials show promise for tissue 

regeneration, their effects on fibroblast survival in diabetic oral wounds remain poorly understood. 

Here, we report the structural characterization and therapeutic evaluation of graphene/cellulose 

nanocomposites in a streptozotocin-induced diabetic rat oral wound model. Nanoparticles, synthesized 

with uniform graphene dispersion (38.9–77.6 nm) and strong interfacial bonding within a cellulose 

matrix, were confirmed by FTIR, XRD, XPS, and SEM. Untreated diabetic wounds displayed profound 

fibroblast injury, including reduced viability, elevated lipid peroxidation, reactive oxygen species, 

oxidized glutathione, cytochrome c release, and high apoptosis/necrosis rates versus healthy controls 

(p < 0.001). Nanoparticle treatment significantly restored viability (p < 0.01), suppressed oxidative 

stress (p < 0.01), normalized glutathione redox balance (p < 0.001), and reduced mitochondrial-

mediated apoptosis, with most parameters approaching healthy levels within five days. These findings 

demonstrate that graphene/cellulose nanocomposites possess favorable nanoscale architecture and also 

confer potent cytoprotective effects in the diabetic wound microenvironment. This nanoplatform offers 

a promising strategy to counteract oxidative stress and enhance healing in diabetes-impaired oral 

tissues. 
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Abstract 

Ethanol is a colourless, volatile, and flammable liquid that is widely used in industrial, medical, and 

consumer applications. However, prolonged ethanol exposure to humans at 1000 ppm and above can 

pose a serious health risk with symptoms such as throat irritation, dizziness, intoxication, and 

unconsciousness if the concentration continues to increase. This makes the detection of ethanol 

essential in applications such as industrial safety, breath analysis, and environmental monitoring.  Thus, 

this study proposes a gas sensor to detect ethanol using three different metal-oxide semiconductors, 

which are Titanium Dioxide (TiO2), Nickel Oxide (NiO), and Zinc Oxide (ZnO) at room temperature. 

The sensors were fabricated using a screen-printing method by implementing an interdigitated electrode 

as the first layer and metal-oxide semiconductor paste as the second layer on a Kapton film. Silver 

paste was used as an interdigitated electrode and fired at 150ºC for 15 minutes in an oven. The metal-

oxide semiconductor paste was prepared by mixing the sensing powder (TiO2, NiO, and ZnO) with a 

binder. All sensing layers were annealed at 200ºC for one hour in an oven. The results indicated that 

all sensors responded to 35,000 ppm of ethanol at room temperature. The sensing response was 

approximately 85.61%, 19.12%, and 11.64% for ZnO, NiO, and TiO2, respectively. The result revealed 

that ZnO is the best sensor for ethanol with the highest sensing response as compared to NiO and TiO2. 

This research can be applied in developing low-powered gas sensors that are effective in detecting 

ethanol presence to ensure workplace safety and monitoring procedures. 
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Abstract 

Dracocephalum imberbe Bunge (Lamiaceae) is a perennial species endemic to the Alai Range, 

Kyrgyzstan, traditionally used in ethnomedicine. Its aerial parts are employed in decoctions and 

infusions for respiratory and gastrointestinal ailments and exhibit mild anti-inflammatory effects. 

Quantitative assessment of macro- and micronutrient composition in both aerial and root tissues is 

critical for evaluating its biochemical profile, pharmacological potential, and safety. Analytical results 

indicate that all investigated elements in leaves and roots fall within acceptable ranges for medicinal 

plants, confirming the ecological purity of the samples. The aerial parts exhibit high concentrations of 

essential macronutrients, including potassium (K), calcium (Ca), magnesium (Mg), and phosphorus 

(P), while toxic elements such as cadmium (Cd), lead (Pb), mercury (Hg), and arsenic (As) remain at 

minimal levels. Slight deviations include marginally reduced copper (Cu) and values of chromium 

(Cr) and selenium (Se) approaching the upper limits of normative ranges, without exceeding permissible 

thresholds. Roots demonstrate elevated accumulation of barium (Ba), strontium (Sr), sodium (Na), and 

calcium (Ca), reflecting typical patterns of ion storage in subterranean tissues. Although lead (Pb) and 

molybdenum (Mo) concentrations are higher in roots than in aerial parts, they remain within acceptable 

limits. Comparative analysis underscores distinct element distribution between plant organs, with 

leaves preferentially accumulating essential macronutrients and roots concentrating certain non-

essential or trace elements. Overall, 

D. imberbe exhibits a stable elemental profile, highlighting its suitability for medicinal applications and 

supporting its use in ethnopharmacology. These findings provide a foundation for quality assessment, 

standardization, and optimization as a botanical resource. 
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Abstract 

In recent years, there has been growing interest in plants rich in natural antioxidants and bioactive 

compounds, with quince leaves emerging as a notable example.  Due to their high phenolic and 

antioxidant content, quince leaf extracts serve as effective natural antioxidants, offering a 

sustainable alternative to synthetic antioxidants. Over the past decade, emerging extraction technologies 

such as microwave, cold plasma, and ultrasound have gained significant attention in food science 

for their efficiency and environmental benefits. This study investigated the impact of cold plasma 

and microwave pretreatments on the chemical composition and antioxidant properties of hydroalcoholic 

extracts from quince leaves. The results demonstrated that a cold plasma and microwave pretreatments 

significantly increased (P<0.05) total chlorophyll content, whereas extending microwave pretreatment 

to 6 minutes led to a notable reduction compared to the control. Additionally, cold plasma and 

microwave pretreatments, significantly decreased moisture content. Ash content also declined 

significantly after 6 minutes of microwave and 15 minutes of cold plasma pretreatments, compared to 

the control. Both of cold plasma and microwave pretreatments, significantly enhanced (P<0.05) total 

phenolic content and antioxidant activity (especially pretreatment of cold plasma at 10 minutes was 

effective than microwave). However, color indices (L, a, b*) decreased significantly compared to the 

control due to cold plasma, but due to microwave pretreatment, there was no significant difference 

compared to the control. Based on the results of this research, cold plasma can be a better and more 

efficient method to extract and replace conventional thermal methods than the microwave pretreatment. 
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Abstract 

In this study, Production and investigation of the physicochemical and sensory properties of low-fat 

mayonnaise using pomegranate peel powder was carried out. The objective of this research was to 

produce low-fat mayonnaise enriched with fiber and nutrients by replacing part of its fat content with 

pomegranate peel powder to develop a functional low-fat mayonnaise. The studied treatments included 

4 formulations (Treatment1: Control, Treatment2-4: Mayonnaise containing 2%, 4% and 6% w/w 

pomegranate peel powders,respectively). Measurements of certain physicochemical properties such as 

pH, fat content, peroxide value, crude fiber content and total phenolic content (TPC), color and sensory 

properties were conducted over a 30-day storage period of the produced mayonnaise samples. The 

results of the statistical analysis showed that the addition of pomegranate peel powders in the production 

of low-fat mayonnaise had a significant effect on the physicochemical properties, sensory properties of 

the samples (P< 0.05). In terms of pH, the control treatment exhibited the lowest values compared to 

the enriched mayonnaise with pomegranate peel powders. The fat content of all produced low-fat sauces 

was lower than that of the control, with treatment 4 (containing 6% pomegranate peel powder) having 

the lowest fat content. Furthermore, treatment 4 exhibited the highest total phenolic content (TPC). 

Colorimetric results revealed that pomegranate peel powder directly influenced the redness and 

lightness intensity of the samples, increasing redness and reducing lightness. Moreover, pomegranate 

peel powder resulted in the greatest reduction in peroxide value and significantly delayed the formation 

of hydroperoxides (P < 0.05). The overall acceptability results from the sensory evaluation indicated 

that control sample received the highest scores in terms of sensory properties. In conclusion, the 

use of valuable agricultural by-products, including pomegranate peel powders, proved to be an 

innovative and effective strategy for producing low-fat mayonnaise enriched with fiber and nutrients. 
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Abstract 

Colon cancer can occur as small, non-cancerous cell masses called polyps that form in the lining of the 

colon. Targeted cancer therapy is a method in which substances or drugs are used to target cancer cells 

without affecting normal cells. This method often uses nanoparticles. Among the nanoparticles that are 

of great importance are carbon nanotubes, which have many applications in medicine due to their 

unique properties such as high tensile strength and carbon structure. They are synthesized in the form 

of nanotubes. They are generally activated by an external agent and increase their effectiveness in 

dealing with cancer tissue. Infrared radiation is electromagnetic energy that is associated with atomic 

energy levels. If absorbed by a substance, it stimulates it. It can be used to shrink or eliminate 

tumors and reduce some of the side effects of cancer, such as bleeding or obstruction and to remove 

colon polyps or tumors that have caused obstruction of the colon or stomach. The aim of this study is 

to investigate the synergistic effects of infrared electromagnetic waves, carbon nanotubes, and HT29 

cell line. carbon nanotubes were obtained from Merck and the dimensions of the nanoparticles were 

examined using a SEM microscope to ensure their size. The cytotoxicity effect and damage to the 

integrity of the lysosomal membrane were evaluated at time. The average diameter of the nanoparticles 

was in the range of less than 100 nm, and the cytotoxic effect of infrared waves and nanoparticles alone 

and simultaneously with infrared and nanoparticles on cancer cells showed that the simultaneous effects 

of nanoparticles with infrared waves were greater than the single case. This study shows that the use of 

nanoparticles and excitation by an infrared energy source has a great effect on dealing with cancer cells. 
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Abstract 

Breast cancer is one of the most common cancers among Iranian women, and 7,000 women are 

diagnosed with this cancer annually. Currently, this technology is used in various medical fields, but 

one of the most important areas of nanomedicine is related to cancer treatment, because it has had very 

positive effects on it so far. Iron and manganese oxide nanoparticles are particles in the size range of 

100 nanometers. Iron oxide nanoparticles have attracted considerable attention due to their 

superparamagnetic properties and potential biomedical applications due to their biocompatibility and 

non-toxicity. Manganese oxide nanoparticles are widely used in the decomposition of hazardous 

chemicals due to their catalytic properties. Laser therapy uses high-energy light to treat cancer and other 

diseases. Lasers can also be used to shrink or destroy tumors. Lasers are most commonly used to treat 

superficial cancers such as basal cell skin cancer, and early stages of some cancers such as cervical, 

vaginal, and non-small cell lung cancer. The aim of this study was to investigate the synergistic 

cytotoxic effects of laser, iron oxide, and manganese oxide on a breast cancer cell line. Materials and 

Methods: Nanoparticles were purchased from Merck, and their dimensions were examined using a 

scanning electron microscope to ensure their size. The cytotoxicity effect was evaluated by MTT assay 

and damage to the lysosomal membrane at time. The average diameter of nanoparticles was in the 

range of less than 100 nm, and the cytotoxicity effect of laser and nanoparticles individually and 

simultaneously with laser and nanoparticles on cancer cells showed that the simultaneous effects of 

nanoparticles with laser gave the best response more than the single mode in less time. This study shows 

that the use of nanoparticles simultaneously with laser has a more effective effect than exposure to a 

single intervention. 
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Abstract 

The hole transport layer (HTL) is a critical component in perovskite solar cells (PSCs), governing charge 

extraction efficiency and interfacial stability. Molybdenum trioxide (MoO₃), a wide-bandgap transition 

metal oxide, offers favorable energy alignment and high work function, yet its performance can be 

further optimized through controlled doping.  In this work, lanthanum (La)-doped MoO₃ thin films 

were synthesized via spin-coating and systematically characterized using X-ray diffraction (XRD), 

scanning electron microscopy (SEM), ultraviolet-visible spectroscopy (UV-Vis), and electrical 

measurements. XRD analysis confirmed the orthorhombic α-MoO₃ phase with high crystallinity and 

phase purity, while peak broadening revealed microstrain and reduced crystallite size, enhancing surface 

reactivity and charge transfer dynamics. At 3 mol% La doping, the films exhibited the widest optical 

bandgap (3.58 eV), minimized defect scattering, and peak electrical conductivity, attributed to improved 

crystallinity and reduced dislocation density. These structural and electronic improvements translated 

into enhanced carrier mobility and selective hole transport, reducing recombination losses at the 

perovskite/HTL interface. The findings establish La-doped MoO₃, particularly at 3 mol% 

concentration, as a promising HTL candidate for stable, high-performance PSC architectures. 
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Abstract 

This study evaluates groundwater vulnerability and contamination in Osubi and surrounding 

communities, Delta State, Nigeria, using an integrated geophysical, hydrogeological, and geochemical 

approach. The investigation combined 1D, 2D, and 3D electrical resistivity surveys (21 Wenner–

Schlumberger profiles and 38 VES), ten MASW seismic traverses, hydrogeological data from fifty 

hand-dug wells, and laboratory analysis of eleven water and fifteen soil samples. Geoelectrical 

parameters—including longitudinal conductance, transverse resistance (TR), longitudinal (PL) and 

transverse resistivity (PT), coefficient of anisotropy (COA), hydraulic conductivity, and 

transmissivity—were analyzed to assess aquifer integrity and protective capacity. Longitudinal 

conductance (9.6×10⁻⁵–0.159mhos) indicates predominantly poor to moderate overburden protection, 

suggesting vulnerability to downward contaminant migration. TR, PL, and PT values reveal largely 

coarse-grained, resistive lithologies consistent with permeable, hydraulically active aquifer systems. 

COA (0.12–2.00) reflects a mix of homogeneous sands and heterogeneous sand–clay sequences 

driven by natural depositional variability. Hydraulic conductivity (0.122–3.481m/day) and 

transmissivity (0.43–67.18m²/day) further confirm moderate to high groundwater potential, particularly 

around VES 17–20. Localized low-resistivity zones (<50Ωm) at VES 19, 20, 22, 24, and 35 suggest 

possible shallow contamination. Inverted 2-D and 3-D resistivity models (RMS error 7.29%) show 

subsurface resistivities generally above the contamination threshold (<40–50Ωm), indicating an overall 

uncontaminated groundwater system. MASW results delineate a three-layered sequence comprising a 

loose topsoil, a semi-compacted transition zone, and a deeper saturated aquifer, with limited confining 

layers that enhance vertical infiltration and aquifer vulnerability. Geochemical indices indicate low to 

moderate pollution, with notable hotspots near PTI Skills, WOJ-30, and Government Land. PCA and 

correlation analyses attribute metal enrichment primarily to anthropogenic activities including vehicle 

emissions, industrial effluents, waste disposal, and agriculture. While groundwater metal 

concentrations mostly remain within acceptable limits, health-risk assessments highlight greater 

susceptibility in children, particularly from Pb-, Cd-, and Cr-exposure. Overall, integrated results 

underscore vulnerable but largely uncontaminated groundwater system requiring continuous monitoring 

and targeted mitigation. 
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Integrated Electrical Resistivity Investigation of Subsurface 

Peat and Clay Deposits in Orile Whitesand, Orile–Iganmu, 
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Abstract 

This study employs electrical resistivity methods—Vertical Electrical Sounding (VES) and 2D 

Electrical Resistivity Imaging (ERT)—to delineate subsurface peat and clay deposits in Orile 

Whitesand, Orile–Iganmu, Lagos State, Southwestern Nigeria. A total of twenty-four (24) VES 

and eight (8) 2D resistivity profiles were acquired using a PASI Terrameter (Model 16GL). The 

Schlumberger array was utilized for VES and the Wenner array for 2D imaging. Data were processed 

using WinResist 1.0 and DIPROFWIN software to generate geoelectric sections and resistivity models. 

Results revealed four to six distinct subsurface layers, notably topsoil, clay, peat, sandy clay, clayey 

sand, and sand. Peat was identified by its extremely low resistivity values (0.3–9.6 Ωm) and variable 

thickness (1.7–27.2 m), while clay exhibited resistivity values ranging from 11.1 to 31.9 Ωm with 

thicknesses of 1.3–27.3 m. In several VES stations (e.g., 10, 12, and 14), current penetration was 

insufficient to resolve complete peat layers, indicating highly resistive overburden or localized 

saturation anomalies. The 2D resistivity profiles provided enhanced lateral continuity and confirmed 

the spatial distribution of low-resistivity peat and clay zones. The presence and distribution of these 

materials are critical for environmental and hydrogeological planning due to their influence on 

groundwater flow, contaminant retention, and foundation stability. The study recommends 

complementary hydrochemical analyses to evaluate groundwater quality in relation to the identified 

peat and clay zones. 
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AI and Bioinformatics Synergy: Transforming Data Into 

Precision Healthcare 
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Abstract 

By transforming complicated, high-dimensional biomedical data into clinically actionable insights 

across the care continuum, the convergence of bioinformatics and artificial intelligence is transforming 

healthcare.  In fields including oncology, neurology, and autoimmune illnesses, AI-driven 

algorithms now incorporate multi-omics profiles, medical imaging, and electronic health records to 

enable earlier diagnosis, molecular disease stratification, and customized treatment selection. 

Simultaneously, deep learning and machine learning-enhanced bioinformatics pipelines speed up in 

silico drug screening, biomarker validation, and target discovery, reducing development times and 

increasing the success rate of translational research. These developments enable intelligent clinical 

decision support systems that enhance rather than replace doctors by offering risk prediction, 

therapeutic optimization, and workflow automation. This improves patient outcomes and system 

efficiency. However, in order to minimize algorithmic bias and guarantee that AI-enabled 

bioinformatics serves a variety of patient populations, realizing this transformational potential 

necessitates systematic attention to data quality, model interpretability, regulatory and ethical 

frameworks, and equitable deployment. 
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Pharmacological Properties of Curcumin-Encapsulated 

Nanoclays 
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Corresponding Author: karimdoust_sh@yahoo.com 

Abstract 

In recent years, the use of naturally derived bioactive compounds as adjunct therapeutic agents for 

the treatment of various diseases has received increasing attention in the medical and pharmaceutical 

sciences.  Curcumin, as demonstrated in numerous studies, exhibits potent anti-inflammatory, 

antimicrobial, antiviral, and antiphrastic activities, and has proven beneficial in the management of 

several chronic disorders. Moreover, curcumin possesses notable anticancer properties.  Curcumin 

(Diferuloyl Methane) is the principal active constituent of turmeric and a powerful antioxidant 

with significant therapeutic potential, particularly in enhancing the immune system and counteracting 

inflammatory and infectious pathogenic factors. Despite its broad pharmacological benefits, curcumin 

suffers from extremely low aqueous solubility and poor bioavailability, which substantially restrict 

its clinical applicability. Nanoclays hydrated silicate minerals with a layered architecture and at 

least one dimension in the nanoscale range have emerged as promising materials in modern industrial 

applications, especially in the fields of healthcare and therapeutics, due to their unique structural 

and physicochemical characteristics. The utilization of advanced nanotechnology and clay-based 

nanoparticles to improve drug delivery performance and overcome clinical limitations has become 

a major contemporary research focus. Reducing curcumin to the nanoscale significantly increases 

its solubility and enhances its therapeutic efficacy. The incorporation of plant-derived compounds 

into nanoclay matrices has enabled the development of a new generation of eco-friendly, 

biocompatible, non-chemical therapeutic agents. Modern biomedical formulations produced through 

micro and nanostructural engineering, combined with enhanced cell mediated therapeutic performance, 

represent a remarkable advancement an impressive convergence of traditional medicine with state of 

the art therapeutic technologies. 
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Abstract 

The synthesis of nanoparticles using plant extracts is a simple, cost-effective, and environmentally 

friendly method. Medicinal plants have long been valued for their therapeutic properties, and 

their use continues to increase today. Accordingly, extensive research is being conducted to revisit and 

revitalize the applications of these natural, non-chemical remedies, with modern technologies playing a 

major role in enhancing and optimizing their therapeutic potential. Nanoclays are among the valuable 

mineral materials that, due to their microstructural characteristics, high surface area, and 

compatibility with the body’s metabolism, have become essential tools in recent studies. Curcumin, the 

main active component of turmeric, possesses effective therapeutic properties, particularly in boosting 

the immune system and combating inflammatory and infectious agents. However, its extremely low 

water solubility, poor bioavailability, limited gastrointestinal absorption, rapid metabolism, and fast 

elimination from the bloodstream pose significant challenges to its clinical use. Modifying mineral 

nanoclays with curcumin is one of the most effective strategies for increasing the stability, 

efficiency, and bioavailability of this compound, thereby enabling the development of mineral–

herbal drugs with enhanced therapeutic performance. Plant-based medicines formulated with clay 

minerals through advanced technological methods not only offer combined therapeutic benefits but also 

lack harmful chemical additives and exhibit minimal side effects. Furthermore, they demonstrate high 

compatibility with both the environment and human metabolism. These structural features represent 

key standards in the pharmaceutical and medical industries. 
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Design and Manufacture of PLC Controlled Laboratory Wear 

Device for in Vitro Biomedical Applications 

Efe Çetin Yılmaz1, Ibrahim Elebeyd2 

1 Department of Control Systems Electrical and Electronic Engineering, Engineering and Architecture Faculty, Kilis 7 Aralık University, Kilis, 

Türkiye 

2 Department of Electrical and Electronics Engineering, Graduate School of Natural and Applied Sciences, Kilis 7 Aralık University, Kilis, Turkey. 

// Department of Electrical and Electronics Engineering, Faculty of Engineering, Firat University, Elazig, Turkey 

Corresponding Author: popp75966@gmail.com 

Abstract 

This study aims to design and manufacture a Programmable Logic Controller (PLC) controlled wear 

device with high accuracy and precision that can simultaneously move in two axes through the 

wear process. Within the scope of the study, synchronous step motors that can provide lateral and 

vertical axis motion drive and a PLC controller that can provide real-time control were used through the 

wear test process. The designed and manufactured laboratory device will enable various wear testing 

methods in the biomedical field. The device will model the wear mechanisms occurring on living tissue 

over time and can be performed in vitro in a laboratory environment. In addition, the wear and fatigue 

mechanisms caused by the mechanical movements of the designed and produced wear device were 

modelled using the finite element method, and the mathematical modelling of the test method was 

carried out through the wear test process. In this way, test methods that are performed on living tissue 

for long periods of time will be modelled in a laboratory environment, and results will be obtained in a 

short time. These data will guide the developments in material engineering and will make a great 

contribution to the selection of materials for a satisfactory treatment process. In addition, the flexible 

design structure of the device for modelling different parts of the human body with different modules 

will contribute to the impact area in research. Finally, by incorporating different modules into the 

designed and manufactured wear device, fatigue and corrosion mechanisms can be simultaneously 

analysed through the wear process. This will enable the continuous and complex damage mechanisms 

occurring in the human body to be simulated in a laboratory environment. 
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Investigation Contact- and Contact-Free Wear Resistance of 

Titanium for Biomedical Applications: Correlation with Wear 

Depth and Volume Loss 
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Abstract 

Commercially pure titanium is often preferred in biomedical applications due to their high 

biocompatibility behaviour. However, the inadequate wear, fatigue and corrosion resistance of titanium 

limit their use as a biomaterial in the human body. The purpose of the present study was to investigate 

contact- and contact-free wear resistance and hardness of titanium for biomedical applications. In this 

study, five specimens of each test material were exposed to contact- and contact-free wear tests using a 

computer-controlled chewing simulator with a steatite ball as antagonist (100 N bite force loads, 1.0 Hz 

chewing frequency, 100.000 chewing cycles, 30° contact angle immersed in distil water. Initially 

surface hardness values of test materials in Vicker’s hardness (HV) were determined. The maximum 

wear depth and the volume loss of the worn surfaces were measured with a 3D profilometer. 

Additionally, SEM analysis was performed to examine surface wear tracks. The interactions between 

titanium test specimen and maximum depth of wear and volume loss were found to be significant 

through wear test process. According to in this study obtain data as the zirconium ratio in the titanium 

alloy content increased, the alloy showed higher wear resistance under wear test procedures. However, 

it has been observed that micro cracks occur on the wear surfaces direction of lateral movement 

mechanism. These micro cracks can be the continuation of cracks that occur subsurface of titanium 

test material. This can be suggested as an indication of fatigue wear. 
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An Evaluation of Optimum Inclination Angle for Fixed-angle 

Solar Panel Installations in Erzurum Province 
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Abstract 

Whether due to the scarcity of fossil fuels or environmental concerns, humanity is rapidly realizing the 

importance of renewable energy sources and turning to them. Solar energy, among renewable energy 

sources, is a type of energy whose importance is rapidly increasing globally due to its environmental 

sustainability and economic viability. Especially in the fight against climate change, its low carbon 

emissions place solar energy in a privileged position among other energy sources. Photovoltaic (PV) 

systems are systems that convert direct solar radiation into electrical energy. However, the efficiency of 

PV systems depends not only on the panel technology but also directly on environmental factors such 

as the panel’s installation angle (tilt), orientation, climatic conditions, atmospheric density, air 

temperature, and altitude. Within the scope of our country’s energy needs, the main problem for 

Erzurum province, which has a high altitude and cold climate, is the lack of sufficient academic research 

in the implementation of solar power plants. In practice, it is observed that solar power plants in 

Erzurum are installed at a fixed angle. Erzurum province, being one of the highest altitude provinces in 

Turkey with the most pronounced continental climate characteristics, serves as an ideal example for this 

type of study. Erzurum has an average annual solar energy potential of 1,650 kWh/m²; however, the 

long winter season, high snow cover, and low temperatures significantly affect PV efficiency. 

Therefore, determining the optimum tilt angle for fixed-slope PV panel installations in high-altitude 

regions like Erzurum is both a scientific and economic necessity to increase energy efficiency. This 

study aims to determine the optimum installation angles of PV panels in Erzurum province during 

summer and winter periods, and to examine the effects of seasonal differences on efficiency in the 

context of physical, atmospheric, and geometric parameters. 
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Re Effect of Fractal Phenomena on the Rermal Conductivity 
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Abstract 

The thermal conductivity of nanofluids, suspensions of nanoparticles in base fluids, can be significantly 

influenced by the fractal nature of nanoparticle aggregates. Fractal structures, characterized by self-

similarity across multiple scales, determine how nanoparticles cluster and form conductive pathways 

within the fluid. This study investigates the effect of fractal phenomena on the thermal conductivity of 

nanofluids by integrating theoretical models, computational simulations, and experimental 

observations. The fractal dimension of aggregates, a measure of their structural complexity, is 

found to play a critical role: low-fractal-dimension aggregates, which are open and chain-like, 

promote continuous heat transfer pathways and enhance effective thermal conductivity, while high-

fractal-dimension aggregates, which are more compact, disrupt connectivity and reduce thermal 

transport efficiency. Factors such as nanoparticle concentration, temperature, and interparticle forces 

significantly influence aggregation behavior and fractal dimension, thereby modulating thermal 

performance.  Experimental studies on copper oxide and silicon dioxide nanofluids confirm that 

fractal clustering creates low-resistance conductive networks, validating the predictive capabilities of 

fractal-informed models. Understanding the fractal characteristics of nanoparticles enables the 

optimization of nanofluid formulations for enhanced heat transfer, improved cooling efficiency, and 

greater operational stability. Overall, the integration of fractal theory with nanofluid research offers a 

robust framework for predicting and tailoring thermal properties, opening pathways for the design of 

high-performance thermal fluids and advanced energy management systems. This approach provides 

fundamental insights into the interplay between microstructure and heat transport in nanofluids, 

highlighting the critical role of fractal aggregation in thermal enhancement. 
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Modelling Economic Variables in Offshore Oilwell Drilling 
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Abstract 

Drilling costs and CO₂ emissions in oilwell drilling are direct functions of the time spent on drilling 

operations. This is because all the energy used during the drilling operations is generated on site by 

diesel-electric systems. The longer the operations take, the greater the diesel consumption, and the 

higher are costs and emissions. However, drilling time varies significantly from one well to another. 

These variations stem from differences in rock properties, drilling equipment, operational conditions 

and drilling efficiency. Due to this complexity, traditional statistical methods are not sufficient to 

adequately analyze the operational results. In this study, we present regression models capable of 

capturing these complex relationships to provide a more accurate representation of the results in a field 

or sedimentary basin. The results offer new and useful insights for technical, operational, economic and 

contractual decision-making. An immediate application is supporting the assessment of testing new 

technologies and remunerating Turn-Key contracts. The conclusions of this work provide relevant and 

original contributions to the enterprise at the intersection of drilling engineering and environmental 

sustainability. 
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Abstract 

Electrodes with enhanced active surface area were successfully synthesized by electrochemical methods 

using excellent L-glutathione nanostructured materials,  prepared with the aim of eliminating 

heavy metals that may endanger human health, particularly in beverages. Most importantly, 

through these electrochemical methods, high-performance L-glutathione nanostructured electrodes can 

be directly fabricated at room temperature and atmospheric pressure, in a cost-effective manner, 

without the need for additional steps or extensive processing. Furthermore, with this method, L-

glutathione nanostructures of desired composition, structure, and size could be easily synthesized by 

controlling electrochemical parameters such as potential and time. The nanostructured layers of the 

electrodes not only provide higher and more stable structural properties but also demonstrate 

significant morphological effects on electrode performance. Since this thin film formation is carried 

out electrochemically directly on ITO, interfacial defects and other contact-related problems are 

minimized. The surface morphology of the prepared three-dimensional (3D) electrodes was 

characterized using scanning electron microscopy (SEM). The functional groups and optical properties 

of L-glutathione thin nanostructured films were analyzed by Fourier transform infrared spectroscopy 

(FTIR) and UV-VIS spectroscopy. In addition, in the application stage, inductively coupled plasma 

mass spectrometry (ICP-MS) was employed to determine the heavy metal removal capacities of these 

electrodes. 
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Unraveling the Mechanism of TiCN Film-Coated NiTi 

Substrate Toxicity: Evidence of Mitochondrial Electron 

Transport Dysfunction in Gingival Cells from Diabetic Rats 
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Abstract 

In recent years, considerable attention has been directed toward exploring alternative materials for 

screws used in jawbone tissue replacement. Nevertheless, issues related to the cytotoxicity and 

biocompatibility of these materials remain subjects of ongoing debate. In this study, we developed a 

novel implant for jawbone tissue regeneration by depositing a titanium carbonitride (TiCN) film onto a 

NiTi shape memory alloy substrate using the Cathodic Arc Physical Vapor Deposition (CAPVD) 

technique. The investigation focused on evaluating the cellular responses of TiCN-coated NiTi 

substrates in gingival cells derived from diabetic rats over periods of 1, 15, and 30 days.Initially, the 

research involved characterizing the NiTi alloy and assessing its distribution within the tissue. 

Subsequently, several biological parameters—including white blood cell (WBC) components, adenosine 

triphosphate (ATP) levels, oxidative stress markers, cytochrome c release, and lysosomal membrane 

integrity—were analyzed across all experimental groups.The findings revealed that diabetic rats 

implanted with the TiCN-coated NiTi substrate exhibited notably reduced oxidative stress markers, 

alongside enhanced cell viability, increased intracellular glutathione (GSH) and ATP concentrations, 

and diminished cytochrome c release and lysosomal membrane damage.Overall, the results suggest 

that the TiCN-coated NiTi screw demonstrates excellent biocompatibility and minimal cytotoxicity, 

making it a promising candidate for jawbone tissue replacement in diabetic patients. 
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Abstract 

By incorporating functional and stimuli-responsive nanoparticles, passive bioprinted scaffolds can be 

transformed into controllable and adaptive material systems. Such particles impart chemical, electrical, 

magnetic, and light-responsive behavior while reinforcing polymer networks and improving rheology. 

These nanoparticles create nanoscale domains that convert external stimuli into localized thermal, 

mechanical, or chemical outputs, enabling conductivity tuning, photothermal heating, magnetic 

actuation, and sustained ion exchange. Together, these effects shift scaffolds from static structures to 

dynamic, stimulus-regulated platforms designed for next-generation responsive biomaterials. 
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Abstract 

Carbon-based nanomaterials are emerging as key modifiers in 3D bioprinting due to their electrical, 

surface, and biochemical properties. They enhance shear-thinning, print fidelity, and mechanical 

strength by forming conductive polymer–nanomaterial networks. They also influence ionic flux, Ca²⁺ 

dynamics, and redox conditions through controlled ROS generation, supporting signaling pathways 

relevant to bone and cartilage regeneration. Through these combined effects, carbon-nanomaterial-

enhanced bioinks create microenvironments that promote structural maturation and tissue 

development, positioning them as next-generation functional enhancers for regenerative scaffolds. 
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Graphenated Carbon Nanotubes: Bridging 1D–2D–3D Carbon 
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Abstract 

This keynote presents a 10 year journey into graphenated carbon nanotubes (g-CNT), an advanced 

hybrid carbon architecture where graphene foliates emerge directly from the walls of carbon nanotubes 

to form an ultra-light and highly conductive three-dimensional aerogel. The talk invites the audience to 

explore how this unique structure evolved from fundamental discovery into a platform material for 

next generation energy and electronic systems. The keynote begins with the scientific motivation 

behind hybrid carbon design. It highlights the performance limits of graphene and carbon nanotubes 

when they are used on their own, including restacking, low interfacial activity, restricted charge 

transport pathways, and limited mechanical anchoring. These gaps form the basis for the development 

of a new architecture that integrates one dimensional conduction, two-dimensional surface interaction, 

and three-dimensional porosity. The talk then traces the experimental milestones from the first cotton 

like g-CNT aerogel produced using FCCVD to the introduction of sustainable precursors, 

morphology tuning, and refinement of the unzipping and regrowth mechanism. This foundation 

enables a deeper understanding of conductivity, surface polarization, ion transport, and mechanical 

behaviour. The application segment showcases how g-CNT transitions from a laboratory curiosity to 

a functional material. Case studies include platinum free counter electrodes for dye sensitized solar 

cells, conductivity enhanced TiO₂ photoanodes, flexible supercapacitors built on MoS₂ and WS₂ 

nanowalls, and emerging opportunities in electromagnetic interference shielding for the 5G ecosystem. 

Each example highlights how the hierarchical carbon network improves device performance, stability, 

and scalability. The keynote concludes with a forward-looking perspective on hybrid carbon systems. 

It outlines a vision where architectured carbon materials can be tailored for specific functions, integrated 

into industrial composites, and paired with future two dimensional materials. The journey of g-CNT 

represents an early and significant step toward this future. 
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Abstract 

This study aims to analyze the effect of the lateral movement mechanism occurring during the 

chewing movement on the pure titanium material-based implant body using the Finite Element 

Analysis (FEA) method. In this study, a pure titanium-based dental implant material designed to 

international standards was subjected to 0.5 mm lateral movement mechanisms under a 70 N bite 

force. The force distribution generated within the implant body was analyzed using the FEA method. 

The obtained data showed that the load distribution generated by the lateral movement mechanism of 

the implant body and the bite force was distributed in the direction of movement. Additionally, it was 

observed that some residual loads occurred in the implant body upon completion of the chewing period. 

This suggests that residual stresses may be generated in the implant structure and may lead to various 

damage mechanisms depending on the parameters of the chewing movement. The ability of researchers 

to observe these data, which can be obtained over long periods of time in living tissue studies, 

through in vitro and FEA-method analysis, will make a great contribution to material development. In 

future studies, modeling the lateral wear movement mechanism in vitro with the FEA method and 

analyzing it on different materials will greatly contribute to the understanding of this mechanism. 
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Abstract 

Fe-Pt nanoparticles were synthesised from Fe-Pt alloy electrodes using pulsed plasma in ethanol. 

As synthesized A1 and annealed L10 type FePt nanoparticles were studied by XRD, HR-TEM 

analysis and VS-Magnetometer. VSM indicated strong ferromagnetic behaviour at room temperature. 
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Abstract 

Ensuring food and nutrition security remains a major challenge in Kyrgyzstan, where 40% of the 

population cannot afford adequate nutrition, 70% of children under five lack minimally diverse diets, 

and 47% suffer from micronutrient deficiencies, especially iron. Meanwhile, non-communicable 

diseases account for up to 80% of deaths (WHO, 2019), highlighting the urgent need for healthier 

dietary options. Sustainable agri-food supply chains, focused on value-added processing rather than 

export of raw materials, represent a key pathway to improving national nutrition and economic 

resilience. This research presents advances in product innovation and processing technologies for 

agroforestry food products with the goal of expanding the range of functional, nutrient-dense foods. 

Comprehensive analyses were conducted on nutrient composition and bioactive components of dried 

apricots and kernels, as well as freeze-dried strawberries, blackberries, and apricots. The influence 

of blanching on macronutrients, total polyphenol content, antioxidant capacity, and 

microbiological stability of dried plums was also evaluated. New functional foods derived from 

local forest fruits were developed, including nine types of fruit balls, two formulations of fruit 

marshmallows, four “Baltalkan” cereal–honey bars, and three “Balmaizhemish” fruit spreads. 

Technological instructions were prepared for production, two patent applications submitted, and 

one patent already granted. In addition, improved drying technologies were introduced by 

substituting sulfur dioxide with organic acids during apricot pre-treatment to enhance product 

safety, preserve color and texture, and reduce microbiological risks. Overall, the outcomes 

demonstrate significant potential to strengthen sustainable value chains, enhance the quality and 

safety of dried fruit products, and contribute to improved nutritional health through increased 

availability of functional foods in Kyrgyzstan. 
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Abstract 

In recent years, there has been a growing emphasis on the use of sustainable energy resources to 

reduce carbon emissions and improve energy efficiency. In this study, an energy and exergy analysis 

of a trigeneration system consisting of a double-flash geothermal cycle, a domestic water heater (DWH) 

system, and a humidification- dehumidification (HDH) desalination unit has been investigated. This 

system, powered by a renewable geothermal energy source, produces three distinct outputs: electrical 

power, domestic hot water, and potable water. The results of the analysis indicate that under baseline 

conditions, the net power output, freshwater production rate, energy efficiency, and exergy efficiency 

of the proposed system are 49.06 kW, 0.2392 kg/s, 47.6%, and 58.06%, respectively. In addition, the 

thermal power of the domestic hot water was found to be 

329.6 kW. The exergy analysis also reveals that the highest share of exergy destruction occurs in 

components subjected to high temperature differences and irreversible conversion processes. These 

findings suggest that optimizing thermal design and reducing exergy losses can enhance the overall 

performance and promote more sustainable utilization of geothermal energy resources. 
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Abstract 

In this study, a deep learning model based on the Vision Transformer (ViT-B/16) architecture was 

employed to automatically classify cauliflower leaf diseases using image data. The VegNet dataset, 

which consists of four classes—Black Rot, Downy Mildew, Bacterial Spot Rot, and Healthy—was 

utilized to evaluate the effectiveness of the proposed method. All images were manually divided into 

training, validation, and test subsets to ensure a balanced and controlled experimental setup. Data 

augmentation techniques, including random rotation and horizontal flipping, were applied only to 

the training and validation sets to enhance model generalization, while the test images were kept in their 

original form to provide an unbiased performance assessment. 

The pretrained ViT-B/16 model, originally trained on the ImageNet dataset, was fine-tuned by 

replacing its classification head with a task-specific output layer suitable for four-class prediction. 

This approach enabled the model to adapt its learned global representations to the more domain-specific 

task of plant disease identification. Experimental results demonstrate that the proposed model 

achieved a test accuracy of 99.05%, indicating its strong capability to distinguish visually similar 

disease patterns. Confusion matrix analysis and class-wise ROC curves further confirmed the 

model’s robustness and reliability across all disease categories. 

Overall, the findings highlight that Vision Transformer-based architectures offer a highly effective and 

competitive alternative to traditional CNN-based approaches for plant disease classification. The 

global self-attention mechanism of ViT allows it to capture complex spatial relationships within 

leaf images, making it a promising solution for agricultural decision-support systems and automated 

disease monitoring applications. 
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Abstract 

The Ultrasonic Pulse Velocity (UPV) method, although being a non-destructive testing technique, has 

certain limitations and may yield different results due to factors related to the internal structure of 

concrete. In this study, strength measurements were carried out using the UPV method on concrete 

mixtures produced by considering several parameters that are frequently varied in practice. For this 

purpose, concretes of different strength classes were produced by varying the water/cement ratio (W/C) 

and cement content (C), and these concretes were cured under different curing conditions (water, air, 

and moisture). The maximum aggregate particle size (8 mm, 16 mm, and 22.4 mm) was also defined as 

a parameter in the study. Fresh concrete tests included air content, unit weight, and slump tests. 

Hardened concrete tests were conducted on a total of 54 cube specimens with dimensions of 15×15×15 

cm³ at the age of 28 days. The results obtained from the experiments indicated that the behavior of fresh 

concrete varied depending on the concrete strength class achieved by changing the water/cement ratio 

and cement dosage, as well as on the maximum aggregate particle size. As the concrete strength class 

increased, UPV values also increased. Likewise, as the maximum aggregate particle size in the mixtures 

increased, UPV values were observed to increase depending on the concrete strength class. For all three 

concrete strength classes, the highest UPV values were obtained from specimens cured in water. 
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Abstract 

Baited Remote Underwater Video (BRUV) systems have emerged as one of the most effective 

non-invasive tools for assessing marine biodiversity, detecting species presence, and monitoring fish 

assemblages across a wide range of habitats. By using bait as a controlled attractant and deploying 

underwater cameras on fixed frames, BRUVs provide standardized, replicable observations of demersal 

and pelagic species without disturbing the environment or altering natural community structure.  

BRUV systems overcome many limitations associated with traditional methods such as trawl 

sampling, gillnets, and diver-based visual censuses, which are depth-restricted, habitat-destructive, or 

biased by diver presence. Their ability to operate across depth gradients, including remote, hazardous, 

or low-visibility areas, has made BRUVs central to contemporary marine monitoring and conservation 

planning worldwide. The method generates quantitative metrics such as MaxN, species richness, 

biomass proxies, behavioral interactions, and trophic composition, enabling long-term ecological 

assessments and impact studies related to marine protected areas, invasive species, fisheries pressure, 

artificial reefs, and aquaculture operations. Technological improvements, such as high-resolution 

cameras, and emerging AI-based species recognition have expanded the analytical capabilities of BRUV 

systems. Despite these advances, certain limitations persist, including variability in bait plume 

dispersion, current-dependent attraction ranges, reduced detectability of highly mobile or non-

scavenging species, and the need for substantial video processing. When paired with complementary 

tools such as environmental DNA, or diver surveys, BRUVs provide a more accurate and 

comprehensive picture of marine biodiversity.In Türkiye, BRUVs show potential across diverse 

marine environments, from the low-visibility Black Sea to the species-rich Mediterranean. They 

enable effective monitoring of rocky reefs, seagrass beds, artificial habitats, and aquaculture zones, and 

are particularly valuable for tracking invasive species and evaluating marine protected areas. 
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Abstract 

The preservation of genetic diversity is fundamental to effective biodiversity research, conservation 

planning, and long-term ecosystem management. Türkiye, situated at the junction of major 

biogeographic regions and home to rich terrestrial, freshwater, and marine biota, remains 

underrepresented in global biodiversity and genomic datasets. Recent international analyses 

highlight large “biodiversity blindspots”, areas where species are present but missing from digitized 

records due to inadequate specimen archiving or the absence of coordinated genetic repositories. 

These gaps hinder accurate species assessments, limit the resolution of ecological monitoring tools, and 

reduce the reliability of conservation decision-making. Establishing a National GenBank for 

Türkiye would address these limitations by providing a centralized, long-term repository for DNA, 

tissues, seeds, gametes, and high-quality genomic reference material across taxonomic groups. 

A national genbank would function as a scientific and conservation infrastructure that (i) preserves 

genetic diversity threatened by climate change, habitat degradation, overexploitation, invasive species, 

and emerging diseases; (ii) supports taxonomic and genomic research by enabling reliable species 

identification and the development of high-resolution reference libraries for tools such as eDNA 

metabarcoding; (iii) enhances the quality and reproducibility of biodiversity monitoring programs, 

including BRUV, UVC, fisheries assessments, and long-term ecological surveys, by linking observational 

data with verified genetic material; and (iv) strengthens restoration, aquaculture improvement, and 

species recovery efforts through access to well-curated, traceable biological samples. 
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Abstract 

The incorporation of insect-based protein into muffins is a growing trend in the food industry 

due to the demand for sustainable and nutritious options. Insect proteins provide a robust nutritional 

profile, encompassing high-quality protein, and essential amino acids, making them an appealing 

substitute for conventional protein sources. This research aimed to analyze the chemical composition, 

color characteristics, physico-chemical properties, and amino acid profile of muffin recipes developed 

by substituting wheat flour with cricket powder (Acheta domesticus) at levels of 10%, 20%, and 

30%. The addition of cricket powder (CP) significantly increased protein content from 9.26% in the 

control muffins to 14.08% at 30% CP. The initial high fat content (13.00%) in control muffins rose to 

20.40% with 30% CP. The ash content, indicating mineral presence, also increased with CP 

concentration, enhancing the muffins’ mineral profile. Muffins with 30% CP had a significantly lower 

pH than the control and lower-enriched samples. Total titratable acidity increased with CP levels, 

confirming the pH reduction. CP changed the muffins’ color significantly, with greater color differences 

observed as CP concentration rose. The crust showed a noticeable color change even at 10% CP, and 

the crumb had the most significant color shift at this level before stabilizing at higher concentrations. 

Water activity (aw) decreased to 0.65 with 30% CP, indicating improved microbial stability. CP 

inclusion led to an overall increase in essential and non-essential amino acids, with essential amino 

acids like histidine, threonine, and leucine rising with CP addition. Glutamic acid remained the most 

abundant amino acid in all samples. Adding cricket powder to muffins effectively enhances protein 

content and improves amino acid profiles, making them a better nutritional choice than traditional 

muffins. 
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Abstract 

Rapid population growth and urbanization have accelerated waste accumulation, pushing the 

biosphere beyond its natural regenerative capacity under the prevailing linear “take–make–use–dispose” 

model. Transitioning to a circular economy is essential for mitigating environmental degradation. 

This study aims to identify environmentally harmful yet abundantly available waste materials that could 

be repurposed in civil engineering applications. Based on a systematic evaluation of multiple waste 

streams, coalmine overburden was selected for comprehensive experimental investigation. The results 

demonstrate that all components of coal mine waste can be successfully transformed into valuable 

construction resources. After pulverizing large stones and separating silt and coal particles, the 

processed stones can be used as coarse and fine aggregates for concrete, bricks, and mortar. Silt, when 

blended with ordinary clay, is suitable for producing fired bricks, while residual coal particles offer 

additional energy recovery potential. The mechanical performance of concrete, bricks, and mortar 

manufactured from mine-derived aggregates is comparable to standard materials. These findings 

highlight the significant potential of recycling waste to extend material life cycles, prevent uncontrolled 

dumping, and partially replenish rapidly depleting natural resources. The approach aligns with the 

traditional 3R framework (Reduce, Reuse, Recycle) while extending it to include Replenish (restoring 

scarce resources) and Release land (freeing land previously occupied by waste). This expanded 

framework advances the circular economy from a linear “make–use–dispose” trajectory toward a 

regenerative “make–use–recycle–replenish” cycle. By reducing environmental harm, relieving 

pressure on ecosystems, and enabling land reclamation, the process contributes to long-term 

sustainability. Moreover, entrepreneurial adoption of the technologies developed in this study offers 

substantial social and environmental benefits. Transforming polluting waste into usable resources can 

mitigate soil, water, and air contamination, enhance agricultural productivity by reducing heavy metal 

accumulation, and strengthen local economies, further reinforcing a regenerative, resource-efficient 

circular economy. 
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Abstract 

Accreditation processes in Turkish higher education have become increasingly detailed and demanding 

under efforts to meet the standards and requirements of MEDEK, MÜDEK, and YÖKAK. Institutions 

must collect and manage large amounts of data, demonstrate consistent alignment between program 

outcomes and national frameworks, document assessment and improvement cycles, and prepare 

periodic reports for internal and external evaluations. These tasks are often carried out manually or 

through uncoordinated systems, which leads to high workload, loss of time, data inconsistencies, 

and difficulty in maintaining continuous accreditation readiness. To address these challenges, a web-

based software system was developed using C-Sharp to support accreditation process management in a 

structured and efficient way. The system organizes key components of accreditation—such as outcome 

mapping, evidence collection, assessment tracking, and report generation—into a single platform. It 

provides predefined templates that match MEDEK, MÜDEK, and YÖKAK criteria, ensures version 

control, and allows multiple users to work in parallel. Automated workflows reduce repetitive work, 

support accurate documentation, and make it easier to monitor progress throughout the accreditation 

cycle. The software is currently in its beta-testing phase and is being used at İzmir Kavram Vocational 

School. Early use shows improvements in the clarity, consistency, and accessibility of accreditation 

data. The platform helps institutions maintain up-to-date documentation, prepare required reports with 

less effort, and manage the process in a more predictable and organized manner. This study presents a 

practical digital tool that responds to common problems faced by higher education institutions during 

accreditation. The system shows that software-supported process management can reduce 

administrative load, improve data quality, and contribute to a more stable and sustainable approach to 

meeting MEDEK, MÜDEK, and YÖKAK requirements. 
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Abstract 

Glioma progression is driven by dysregulated signaling networks, including CDK4-Cyclin D3, PI3K-

Akt, and EGFR pathways. Targeting CDK4-Cyclin D3 offers a promising therapeutic strategy. A 

systems-level computational approach was employed to identify potential CDK4-Cyclin D3 inhibitors 

from the OTAVA library. Network pharmacology, molecular docking, MMGBSA, AutoQSAR 

modeling, Density function theory (DFT) calculations, drug-likeness and ADMET profiling, and 200 

ns molecular dynamics simulations were performed alongside temozolomide as a reference. Network 

analysis identified 16 shared glioma targets for vorasidenib and temozolomide, highlighting central 

pathways regulating metabolism, cell survival, and DNA repair. Docking and MMGBSA analyses 

revealed Compounds 781, 792, and 2299 as potent CDK4-Cyclin D3 inhibitors, outperforming 

temozolomide. AutoQSAR predicted higher pIC₅₀ values for the hits, with Compound 781 ranked 

highest. DFT calculations indicated favorable electronic properties for protein-ligand interactions. 

Drug-likeness and pharmacokinetic profiling demonstrated good oral absorption, moderate blood brain 

barrier (BBB) permeability, and acceptable cardiotoxicity. Molecular dynamics simulations at 200 ns 

demonstrated stable binding, minimal structural fluctuations, and strong hydrogen bond, particularly for 

Compound 781. Compounds 781, 792, and 2299 have higher predicted potency, binding stability, and 

favorable pharmacokinetic properties than temozolomide, indicating their potential as CDK4-Cyclin 

D3 inhibitors for glioma treatment. These computational insights provide a strong rationale for 

experimental validation in vitro and in vivo. 

Keywords: 

Glioma, CDK4-Cyclin D3, Network Pharmacology; Virtual Screening, MD Simulation 

mailto:damilola.omoboyowa@aaua.edu.ng
mkaan
Draft

mkaan
Draft



TAGRA 2025 / Book of Abstracts 

Page 67 

 

 

Nanomaterials / 131 

Electrochemical Synthesis of CoBi2O4 Nanostructures 

Arzu Kavaz Yüksel1, Hulya Ozturk Doğan2, Neslihan Çelebi2, Pınar Anlar Daldal3 

1 Department of Food Processing, Vocational School of Technical Sciences, Atatürk University, Erzurum, Türkiye 

2 Department of Chemical Technology, Vocational School of Technical Sciences, Atatürk University, Erzurum, Türkiye 

3 Department of Food Technology, Vocational School of Technical Sciences, Atatürk University, Erzurum, Türkiye 

Corresponding Author: hdogan@atauni.edu.tr 

Abstract 

Spinel metal oxides have the general formula AB2O4 (A, B = Co, Cu, Mn, Ni, etc.) and exhibit high 

thermal and chemical stability compared to single metal oxides. Therefore, spinel metal oxide structures 

have attracted greater attention than single-metal oxides in recent years. Traditional noble metal 

materials have strong catalytic properties and are used in a wide range of applications. In this study, the 

one-pot electrochemical synthesis of cobalt bismuthate (CoBi2O4) nanostructures, Co(NO3)2.6H2O 

and Bi(NO3)3 solutions were mixed at a 1:2 ratio. O2 gas was passed through the solution at a 

constant flow rate. A cyclic voltammogram (CV) was recorded with the cleaned pencil graphite 

electrode (PGE). This determined the deposition potential at which CoBi2O4 nanostructures could be 

deposited. The produced CoBi2O4 nanostructures were characterized using various techniques, 

including XRD, XPS, Raman, and SEM. 
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Abstract 

Dynamic Light Scattering (DLS), also known as photon correlation spectroscopy or quasi-elastic light 

scattering, is a widely used technique for characterizing nanoparticle size, size distribution, and 

aggregation behavior in dispersions, making it essential for nanofluid research engineered colloidal 

suspensions of nanoparticles in base fluids such as water, ethylene glycol, or oils. The 

thermophysical properties of nanofluids, including thermal conductivity, viscosity, optical 

characteristics, and stability, are strongly influenced by particle size and dispersion quality, with minor 

variations potentially causing aggregation or sedimentation. DLS measures fluctuations in scattered 

light intensity due to Brownian motion, from which the diffusion coefficient is obtained and 

converted to a hydrodynamic diameter via the Stokes–Einstein equation. This hydrodynamic size 

accounts for primary particles, aggregates, solvation layers, and surfactant coatings, providing insight 

into real dispersion conditions. DLS is widely applied to assess colloidal stability, detect aggregation, 

monitor zeta potential, and perform time-dependent studies under storage or operational stresses, 

guiding the optimization of surfactants, pH, ionic strength, and preparation methods. It also evaluates 

the effectiveness of nanofluid synthesis techniques such as ultrasonication, high-shear mixing, and 

one-step versus two-step approaches. Correlating DLS-derived particle size distributions with 

thermophysical properties enables the design of nanofluids with predictable performance. Modern 

instruments allow in-situ monitoring under controlled temperature, flow, or shear conditions, simulating 

practical operating environments. Despite its advantages, DLS has limitations for highly polydisperse, 

concentrated, or non-spherical particle systems, necessitating complementary techniques like TEM, 

SEM, AFM, or nanoparticle tracking analysis for validation. Overall, DLS serves as a critical diagnostic 

tool, linking nanoscale particle behavior to the macroscale performance of nanofluids. 
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Abstract 

Allocating public funds to the most suitable entrepreneurial projects is critical for ensuring resource 

efficiency. Since this allocation also influences economic growth, the project evaluation process 

requires a precise approach. This study presents a model for the KOSGEB Entrepreneur Support 

Program designed to remove subjectivity and establish a balanced evaluation framework. To 

achieve this, the Level Based Weight Assessment (LBWA) method was employed. The analysis 

incorporates perspectives from experts, academics, and jury members. Notably, the study integrates 

these opinions into the weighting calculations using a specific coefficient system based on each 

evaluator’s professional experience and past performance 

The proposed model assigns a weight of 60% to KOSGEB experts and 40% to independent evaluators. 

Results indicate a distinct divergence in the priorities of these groups: experts prioritize technical 

infrastructure and experience, while academics emphasize economic and strategic contributions. Under 

the two-stage evaluation system, ‘Economic and Strategic Contribution’ emerged as the highest-

weighted criterion for board assessments. Conversely, in jury evaluations, ‘Entrepreneurial 

Competence’—specifically the level of project mastery—held the most weight. Ultimately, the study 

highlights the necessity of striking a balance between technical feasibility and strategic vision. As one 

of the pioneer applications of the LBWA method to public support mechanisms in Türkiye, this research 

addresses a significant gap in the literature. 
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Abstract 

Background: Colostrum, an immunologically active biofluid rich in proteins, lipids, and vesicular 

structures, contains extracellular vesicles that exhibit remarkable stability and biocompatibility. 

Colostrum-derived extracellular vesicles (CDEVs) have recently attracted attention as natural 

nanocarriers due to their ability to withstand digestive conditions, cross biological barriers, and deliver 

therapeutic molecules efficiently. 

Objective: This review aims to summarize the structural characteristics, isolation methods, and drug-

loading approaches of CDEVs, and to evaluate their potential as emerging drug delivery platforms. 

Methods: Recent literature on colostrum extracellular vesicle composition, physicochemical properties, 

and applications in drug and compound delivery was examined. Studies focusing on oral 

bioavailability, transport mechanisms, and pharmacokinetic advantages were included. 

Results: CDEVs demonstrate high resistance to enzymatic degradation and acidic pH, enabling efficient 

gastrointestinal absorption. Their membrane composition facilitates cellular uptake and supports the 

encapsulation of various therapeutic cargos, including small molecules, peptides, and proteins. 

Drug-loading strategies such as passive incubation, sonication, and electroporation have been 

successfully applied to enhance delivery efficiency. Preclinical models reveal improved stability, 

reduced systemic toxicity, and enhanced tissue targeting when therapeutic compounds are delivered via 

CDEVs. 

Conclusion: Colostrum-derived exosomes represent a promising and safe natural nanocarrier system 

with substantial advantages over synthetic platforms. Their unique physicochemical stability and 

scalable production potential position them as strong candidates for future pharmaceutical and 

nutraceutical applications. 
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Abstract 

In drilling operations, drilling fluids are used to improve drilling operations and bring drilling cuttings 

to the surface. The formulation of these fluids, commonly known as drilling mud, is one of the most 

important factors of a successful drilling operation. Considering that the major part of the costs of 

drilling a well is related to the supply and pumping of drilling mud, the use of more efficient and 

better fluids plays an important role in reducing costs and increasing drilling efficiency. A suitable 

drilling fluid should have a high ability to cool the drill bit, bring the drilling cuttings to the surface, 

smooth the movement of the rotating drill pipes, control the wall pressure, transfer the hydraulic power 

of the pump to the drill bit and many other things. Preparation of drilling mud with the best formulation 

and effective materials is an important factor in increasing the speed of drilling, increasing the 

productivity of drilling operations, preventing the reduction of flow rate, reducing the cost of drilling a 

well, and finally increasing the success rate in post-drilling operations. In general, the purpose of using 

nano additives in drilling mud is to reduce the cost and prepare an optimal fluid by reducing the 

consumption of materials and improving its properties. Adding nanomaterials to the base fluid creates 

favorable rheological properties, very good stability of suspension and proper lubrication. The use of 

nanoparticles in drilling fluid enables petroleum industry engineers to quickly correct the properties of 

drilling fluid by changing the composition, size and distribution of nanoparticles. Also, in well 

cementing operations, by using advanced compounds, efficiency and productivity as well as operation 

costs can be greatly improved by using nanotechnology. 
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Abstract 

The rapid evolution of perovskite photovoltaic technology has positioned cesium lead iodide (CsPbI₃) 

as a promising candidate for next-generation solar cells due to its exceptional thermal stability, suitable 

bandgap, and long carrier diffusion length. However, achieving practical device efficiencies remains 

constrained by suboptimal layer configurations, defect-induced recombination, and non-optimized 

charge transport properties. This study presents a comprehensive computational framework to enhance 

the performance of CsPbI₃-based perovskite solar cells through systematic material and device 

optimization using SCAPS-1D. Key structural and electrical parameters including layer thicknesses, 

doping concentrations, and defect densities across the absorber, TiO₂ electron transport layer (ETL), 

and Spiro-OMeTAD hole transport layer (HTL) were systematically varied and analyzed to determine 

their influence on open-circuit voltage (Voc), short-circuit current density (Jsc), fill factor (FF), and 

overall power conversion efficiency (PCE). To effectively address multi-parameter interactions, a 

hybrid Taguchi–Grey Relational Analysis (GRA) approach employing an L27 orthogonal array was 

implemented. This statistical configuration enabled simultaneous optimization of multiple device 

parameters while minimizing the computational burden associated with conventional parametric 

sweeps. The optimization revealed that precise control of thickness profiles, carrier concentrations, 

and defect densities within each functional layer significantly reduces recombination losses and 

enhances charge extraction pathways. Under optimized SCAPS-1D conditions, the device achieved a 

PCE of 23.83%, accompanied by marked improvements in Voc, Jsc, and FF. Subsequent refinement 

using the Taguchi–GRA L27 framework further enhanced performance, yielding a PCE of 25.01%, 

corresponding to a 4.95% improvement over the conventionally optimized structure. This study 

demonstrates that hybrid statistical optimization offers a robust and data-driven pathway for designing 

efficient and stable inorganic perovskite solar cells. The proposed computational methodology provides 

actionable design guidelines that can accelerate the fabrication and commercialization of high-

performance CsPbI₃ photovoltaic devices within the global renewable energy landscape. 
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Abstract 

Multiple sclerosis (MS) is a chronic neurodegenerative disease requiring early diagnosis for effective 

intervention. Current diagnostic methods, such as MRI and cerebrospinal fluid analysis, are costly, 

time-consuming, and lack sufficient sensitivity for early detection. MicroRNAs (miRNAs), particularly 

miR-145 and miR-326, have emerged as promising biomarkers due to their differential expression in 

MS patients and stability in circulating biofluids. This study aims to develop a novel 

electrochemical biosensor for the rapid, sensitive, and specific detection of these miRNAs in serum 

samples. The biosensor is constructed using a glassy carbon electrode modified with multi-walled 

carbon nanotubes and gold nanoparticles, functionalized with thiolated probes for miR-145 and miR-

326. Detection is achieved via hybridization-induced changes in methylene blue redox current. The 

biosensor demonstrates high sensitivity, detecting target miRNAs at femtomolar concentrations, and 

excellent specificity in distinguishing miR-145 and miR-326 from homologous miRNAs. Validation in 

spiked human serum confirms its potential for clinical application. This non-invasive, cost-effective 

platform offers a significant advancement towards point-of-care MS diagnostics, enabling earlier and 

more accurate disease monitoring. 
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Abstract 

The aim of this thesis is to assess the liquefaction potential of the Aziziye District of Erzurum Province 

and to determine the region’s seismic safety in terms of soil properties. In this context, the aim was to 

calculate the liquefaction potential of the study area using the methods recommended by Iwasaki et al. 

(1982) and Sönmez and Gökçeoğlu (2005). As part of the field studies, boreholes were drilled at 

designated locations and the Standard Penetration Test (SPT) was applied. Additionally, laboratory 

consistency limits, natural and saturated unit weight, sieve analysis, and hydrometer tests were 

conducted on disturbed and undisturbed soil samples taken from the research pits. Using all data 

obtained from the field and laboratory tests, liquefaction potential analyses were conducted according 

to the criteria of Iwasaki et al. (1982) and Sönmez and Gökçeoğlu (2005). As a result of the evaluation 

of the data obtained in the study; The average SPT-N value was determined to be 25.36, the natural unit 

weight was 16.20 kN/m³, and the saturated unit weight was 17.45 kN/m³. Furthermore, the plasticity 

index was determined to be 13.8%, the clay content was 11.12%, and the fines ratio was 32.34%. In 

liquefaction analyses conducted using these soil properties, the liquefaction potential at different points 

in the study area was calculated according to the methods of Iwasaki et al. (1982) and Sönmez and 

Gökçeoğlu (2005). According to the results obtained from field and laboratory studies, the probability 

of liquefaction occurring at drilling locations SK-1, SK-4, and SK-7 in the study area was determined 

to be high, while the liquefaction potential at locations SK-2, SK-3, SK-5, and SK-6 was determined to 

be very low. 
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Abstract 

Nanomaterials are materials in the nanometer scale from 1 to 100 nm. Their numerous advantages 

which includes miniaturization and enhanced energy efficiency has made them popular to be deployed 

in many industrial applications including electronics, medicine, energy, environment, materials and 

consumer products. In this paper, our focus will be how we can use carbon based nanomaterials in 

microwave devices such as antenna. Carbon based nanomaterials are used in microstrip patch antennas 

to create conductive films for the patch, ground plane or feedline so as to enhance the bandwidth and 

return loss. Recent advances in carbon nanomaterials such as carbon nanotubes, graphene, graphene 

nanoribbons (GNRs) and other green carbon nanomaterials from organic sources such as rice husk and 

carbon charcoal have shown excellent results when deployed in electronics, bioelectronics, 

optoelectronics and photonic applications. In this paper we will present some case studies on 

development of microstrip patch antenna applications that proved to show excellent results with 

improved antenna performance parameters. 

Keywords: 

Carbon-Based Nanomaterials, Microwave Devices, 

mailto:zee2yunusa@gmail.com
mkaan
Draft

mkaan
Draft



TAGRA 2025 / Book of Abstracts 

Page 76 

 

 

Optimization Control and Decision Making / 141 

Microcontroller-Based Smart Monitoring Solutions for Critical 

Communication and Energy Infrastructures 

Tuba Çakıcı Can1 

1 Department of Electrical and Automation, Technical Science Vocational High School, Ataturk University, 25250, Erzurum, Türkiye 

Corresponding Author: tuba.cakici@atauni.edu.tr 

Abstract 

This article presents two complementary microcontroller-based platforms designed to enhance 

situational awareness and diagnostic capabilities in critical communication and energy infrastructures. 

The first system is an intelligent interruption detection unit that can distinguish between faults on the 

feed side and faults on the subscriber side in less than a second. The second system is a modular 

RF monitoring and active privacy simulation platform designed for portable spectrum analysis, signal 

direction prediction, and evaluating experimental hidden modes. Both platforms were constructed with 

cost-effective microcontroller circuit control methods, specifically Arduino Nano and ESP32. These 

control system topologies provide rapid development, flexible expansion, and seamless connection with 

sensors and wireless communication interfaces. Experimental results show that the interruption 

detection unit significantly reduces diagnosis time and operational uncertainty, providing 

measurable benefits for telecommunications and energy operators. The RF monitoring platform 

provides lightweight tools for spectrum mapping and fraud testing, which are typically only available 

with laboratory-grade SDR equipment. This skill opens up new research opportunities in the fields of 

wireless security, interference reduction, and electronic warfare training. The results indicate that 

embedded architectures have the potential to offer low-cost, field-deployable solutions for smart 

infrastructure, smart energy monitoring, and defense industry applications. Future research will focus 

on the large-scale integration of multi-layered network designs, machine learning-assisted diagnostic 

systems, and IoT and SCADA-based management frameworks to take measures against previously 

identified issues.In this context, the proposed platforms highlight the importance of accessible, scalable, 

and user-friendly embedded technologies that can be adapted to diverse operational environments. By 

bridging experimental research with real-world deployment needs, this work aims to contribute to more 

resilient and intelligent infrastructure systems capable of supporting evolving technological demands. 
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Abstract 

In this study, the parameters of the PI-type linear controller designed to regulate the liquid level in 

a coupled-tank system were optimized using three nature-inspired algorithms: Fata Morgana (FATA), 

Fox Optimization (FOX), and Moss Growth (MOSS). First, a nonlinear mathematical model of the 

coupled-tank system was derived to accurately represent the system dynamics. Subsequently, the 

transfer function corresponding to the required control configuration was obtained, and the PI 

controller gains, kp and ki, were optimized by using the FATA, FOX, and MOSS algorithms. For 

comparative assessment, the PI controller parameters were also tuned using the classical Ziegler–

Nichols (Z–N) method, and all controllers were evaluated under two different step + time varying 

reference signal. The simulation results demonstrated that the controller parameters optimized by the 

FOX algorithm, have achieved superior reference tracking performance compared to those obtained 

using the FATA and MOSS techniques. Furthermore, the FOX-based controller has provided 

approximately 52% better reference tracking performance compared with the controller tuned using the 

Z–N method. 
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Abstract 

Copper Iodide (CuI) thin films synthesized using monoethanolamine (MEA) as a green solvent exhibit 

high optical transparency and uniform planar morphology, supporting their function as efficient 

hole transport layers (HTLs) in perovskite solar cells. Using this low-temperature, additive-free 

method, γ-CuI with a zinc-blende structure was successfully obtained. Despite these promising 

outcomes, maintaining uniform structural integrity and electrical stability during low-temperature 

processing remains a key challenge, especially when targeting mechanically flexible perovskite devices. 

The CuI films were deposited on Indium-doped Tin Oxide (ITO) substrates via solution-processable 

spin coating and subsequently annealed at temperatures between 60 ℃ and 120 ℃. SEM and XRD 

analyses indicate that annealing temperature critically governs grain evolution, preferred 

crystallographic orientation, and structural parameters such as crystallite size, lattice constant, lattice 

strain, and dislocation density. The film annealed at 80 

℃ displayed a sharp nanoflower-like morphology with favourable conductivity and a stable band gap. 

These observations confirm that precise annealing optimization is essential for producing structurally 

robust CuI thin films suitable for high-performing PSC applications. 
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Abstract 

Postbiotics are compounds formed after metabolic processes of probiotic microorganisms and have the 

potential to exert positive health effects. Nanoparticles are carriers, designed at the molecular level, 

capable of exerting targeted effects. The food industry utilizes zinc oxide (ZnO), a source of zinc, as an 

essential micronutrient and is listed as a Generally Recognized As Safe (GRAS) material by the Food and 

Drug Administration (FDA). The aim of this study was to produce ZnO nanoparticles using a postbiotic 

obtained from Lactobacillus plantarum ACC54 strain via green synthesis and to determine the 

antimicrobial and antioxidant activities of the synthesized nanoparticles. In this study, 

L. plantarum ACC54 strain was grown in MRS broth and banana peel-enriched medium to obtain two 

different postbiotics. ZnO nanoparticles were synthesized via hydrothermal green synthesis using 

postbiotics as reducing agents. The obtained nanoparticles were characterized for their morphological 

and structural properties by X-Ray Diffraction, Scanning Electron Microscopy, and Fourier Transform 

Infrared Spectrophotometer analyses. Antimicrobial activity was determined by the Agar Well 

Diffusion method, and antioxidant activity was determined by the KUPRAK (Cu2+-Cu+ Reducing 

Activity) method and 1,1-diphenyl-2-picrylhydrazyl (DPPH) free radical scavenging tests. 

Characterization analyses confirmed that the synthesized ZnO nanoparticles were crystalline, nano-

sized, and postbiotic-coated. The bioactivity of the ZnO NPs obtained by enriching the obtained 

postbiotics with prebiotics was investigated. Antioxidant analyses (DPPH and KUPRAK) showed that 

the nanolabeling process altered the mechanism of action of the postbiotics, and that the new generation 

nanocarriers, especially in terms of KUPRAK reducing activity, possessed high antioxidant potential. 

On the other hand, antimicrobial activity was found to be limited in most of the tested strains. These 

findings indicate that postbiotics from L. plantarum ACC54 can be used as effective reducing 

biocatalysts in the synthesis of ZnO nanoparticles, and these nanomaterials hold promise for biomedical 

applications and functional foods. 
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Abstract 

The rapid rise of antibiotic-resistant bacteria and the limited development of new antimicrobial agents 

highlight the urgent need for alternative therapeutic strategies. One promising approach is the use of 

synergistic combinations of antibiotics and essential oils, which may enhance antibacterial efficacy 

through complementary mechanisms. Essential oils, known for their broad-spectrum activity, have 

gained increasing attention as potential adjuvants capable of improving antibiotic performance and 

reducing the required drug dose. This study evaluated the synergistic antibacterial effects of Black seed 

(Nigella sativa) essential oil in combination with two antibiotics—Oxolinic acid (2 µg) and Netilmicin 

(30 µg)—against Klebsiella pneumoniae ATCC 70063 and Acinetobacter baumannii. Disk diffusion 

assays were used to measure inhibition zone diameters for antibiotics alone and in combination with 

black seed essential oil. For A. baumannii, netilmicin alone produced a 2.0 mm inhibition zone, which 

increased to 2.3 mm when combined with the essential oil. Oxolinic acid showed a 1.0 mm inhibition 

zone that rose to 1.1 mm with the addition of black seed oil. For K. pneumoniae, netilmicin increased 

from 2.4 mm to 2.7 mm in the presence of essential oil. Similarly, oxolinic acid increased from 0.9 mm 

to 1.1 mm when combined with the oil. Overall, black seed essential oil showed limited yet notable 

synergistic potential with both antibiotics, particularly against Gram-negative bacteria. Such 

combinations may offer a strategy to enhance antimicrobial activity and help mitigate resistance 

development. 
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Abstract 

Antibiotic resistance remains one of the most pressing global health challenges, driving the urgent need 

for innovative strategies that can enhance the effectiveness of existing antimicrobial agents. Essential 

oils derived from medicinal plants, such as thyme (Thymus vulgaris), contain bioactive compounds with 

recognized antibacterial potential and may serve as promising adjuvants to conventional antibiotics. 

This study investigates whether thyme essential oil can improve the antibacterial efficacy of two 

commonly used antibiotics—erythromycin (15 µg) and amoxicillin (10 µg)—against methicillin-

resistant Staphylococcus aureus (MRSA), a clinically important multidrug-resistant pathogen. Disk 

diffusion assays were performed to determine inhibition zone diameters for antibiotics alone and in 

combination with 10 µL of thyme essential oil.The results showed that amoxicillin and amoxicillin–

clavulanate produced no inhibition zones against MRSA, consistent with the known resistance profile 

of this organism. However, the addition of thyme essential oil resulted in an inhibition zone of 

approximately 13 mm, demonstrating a notable improvement in antibacterial performance. 

Erythromycin alone also exhibited no inhibitory effect on MRSA, whereas its combination with 

thyme essential oil generated an inhibition zone of approximately 9 mm, indicating enhanced activity 

attributable to the essential oil. These findings highlight the ability of thyme essential oil to partially 

restore or augment the antibacterial action of antibiotics that are otherwise ineffective against MRSA 

in vitro. Overall, the study supports the growing body of evidence suggesting that essential oils can act 

as effective adjuvants by increasing membrane permeability, facilitating antibiotic entry, or exerting 

complementary antibacterial effects. The integration of thyme essential oil with conventional antibiotics 

may contribute to improved treatment outcomes, reduced required antibiotic dosages, and a potential 

slowdown in resistance development. 
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Abstract 

This study investigates groundwater contamination and aquifer vulnerability in the Ifewara area, 

Southwestern Nigeria, through an integrated geophysical and hydrochemical approach. Vertical 

Electrical Sounding (VES) was employed to characterize subsurface stratigraphy, while Atomic 

Absorption Spectrometry (AAS) analyzed trace metal concentrations in groundwater from five 

boreholes and five hand-dug wells. Hydrochemical results revealed elevated levels of toxic metals, 

including manganese (up to 1737 ppm), arsenic, lead, nickel, and copper (up to 94.2 ppm), exceeding 

WHO permissible limits and posing significant health risks. Health risk assessments using Average 

Daily Dose (ADD) and Hazard Quotient (HQ) calculations indicated chronic exposure concerns, with 

manganese exhibiting an ADD of 20.61 mg/kg-day and HQ of 147.22, highlighting neurotoxicity risks. 

Other metals such as arsenic and lead also showed HQ values far above safe thresholds. 

Geophysical data delineated four subsurface layers: topsoil, lateritic hardpan, clayey saprolite, and 

fractured bedrock aquifers. The clayey saprolite acts as a semi-confining yet permeable layer, 

facilitating contaminant migration, consistent with hydrochemical contamination patterns. Integration 

of resistivity profiles with hydrochemical data effectively mapped contamination hotspots and 

elucidated geohydrological controls on contaminant transport. 

The findings demonstrate that both natural geological factors within the Pan-African schist belt 

and anthropogenic activities, including mining and agriculture, significantly influence groundwater 

quality and aquifer vulnerability. The study underscores the urgent need for continuous groundwater 

quality monitoring, targeted remediation, and community education to mitigate health risks. The 

multidisciplinary methodology provides a robust framework for groundwater contamination assessment 

in complex tropical basement terrains, supporting sustainable water resource management and public 

health protection. 
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Abstract 

Background: Indonesia’s Free Nutritious Meals Program (MBG), launched in January 2025, has served 

more than 40 million recipients through more than 15,000 kitchens throughout Indonesia. As of October 

2025, there have been 11,660 cases of food poisoning from 211 incidents in 25 provinces (88 

districts/cities), accounting for 48% of all incidents. The massive increase in cases indicates the 

need for an integrated framework for detection, reporting, and innovative technology-assisted 

surveillance. Objective: This study proposes an integrated artificial intelligence/machine learning 

(AI/ML) framework that operationalizes the One Health principle for the prevention of foodborne 

diseases in the Free Nutritious Meals program. Methods: The designed system is expected to have five 

main components: machine learning algorithms that can predict which kitchens are at high risk; a data 

platform that integrates information from various ministries for reporting surveillance results and 

complaints; a food ingredient tracking system using blockchain and IoT sensors; social media 

monitoring to detect early signs of outbreaks; and pathogen DNA analysis to quickly trace the source 

of contamination. Results: Compared with conventional methods, the integration and 

implementation of AI-machine learning is expected to reduce outbreak detection time from weeks to 

hours, improve the accuracy of food source attribution, and enable proactive food safety management 

that integrates human health, animal (animal food sources), and the environment (pathogen sources), as 

well as integrate the One Health concept into the MBG program policy framework in Indonesia. The 

government needs to mandate AI-assisted certification and blockchain regulations for risky materials, 

install IoT sensors in 15,000 kitchens, and train 290,000 food officers to minimize food poisoning as a 

result of this program. Conclusion: The government and all relevant sectors need to develop an 

integrated surveillance system from the food source to the completion of the program, which should be 

carried out daily. 
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Abstract 

Metal oxide nanoparticles (MONPs) have become increasingly used materials in food production 

and packaging processes in recent years. Titanium dioxide, zinc oxide, and silica nanoparticles, in 

particular, are preferred for purposes such as extending product shelf life, improving color and 

texture, and inhibiting microbial growth. However, the nanoscale nature of these particles 

complicates their interactions with the body and raises new health concerns. There is increasing 

evidence in the literature that MONPs may affect the intestinal barrier, microbiota balance, 

the immune system, and some neurological processes. This is an issue that requires careful 

consideration, especially for vulnerable groups such as children. The aim of this study is to evaluate 

metal oxide nanoparticles used in the food chain in light of current toxicological findings, summarize 

their effects on the gastrointestinal system and microbiota, and identify potential risks they may 

pose to children. Furthermore, current regulatory approaches are reviewed, and gaps in food safety 

and areas requiring improvement are discussed. Current studies indicate that MONPs can reach 

humans through migration from both food and packaging materials. These particles have been 

shown to affect various biological systems through mechanisms such as oxidative stress, 

inflammation, increased intestinal permeability, and disruption of microbiota structure. Children’s 

increased preference for packaged foods, their higher exposure relative to their body weight, and 

their greater developmental vulnerability place this group at particular risk. Therefore, it is crucial to 

reconsider the use of MONPs, particularly in child nutrition, conduct more comprehensive tests 

related to packaging migration, and increase the number of long-term, child-centered toxicological 

studies. Furthermore, stricter controls and transparent information are essential for products with 

potential MONP contact, such as baby products (baby bottles, pacifiers, and storage containers). 
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Abstract 

High-quality steel production is influenced by numerous factors, including chemical composition 

(particularly carbon content), process parameters (heat-treatment durations, charge amounts, preheating 

values), scrap quality, and the control mechanisms utilized during the production cycle. The 

relationships among these variables and the impact of process parameters on steel quality can be 

identified using machine learning methods. This study presents a data-driven approach for determining 

steel quality classes by using three months of steel production data obtained from a manufacturing 

company in Türkiye. The operational dataset consists of 39 variables, including preheating values, scrap 

charge information, process durations, and chemical composition measurements. On the raw dataset, 

missing-value analysis, removal of inconsistent records, scaling of numerical variables, encoding of 

categorical variables, and splitting into training (80%) and test (20%) sets were performed. Ultimately, 

machine learning models—Support Vector Machine (SVM), Light Gradient Boosting Machine 

(LightGBM), Extreme Gradient Boosting (XGBoost) and Random Forest (RF)—were trained using 

3,817 observations to predict steel quality classes (B420 – S220). The results indicated that the quality 

class was clearly separated by the carbon content in the chemical composition; when carbon analysis 

values were included in the models, RF, XGBoost, LightGBM, and SVM all achieved 100% accuracy 

and AUC = 1.00. This finding demonstrates that carbon content is the primary determinant of the quality 

decision. To further examine the effect of carbon, the carbon variable was removed from the dataset, 

and the models were retrained using 5-fold cross-validation. In this case, the accuracy of tree-based 

methods decreased to approximately 86%, while the SVM model achieved 65% accuracy. ROC 

analyses performed without cross-validation showed that AUC values ranged between 0.93 and 0.95 in 

the absence of the carbon variable. This indicates that process parameters contribute to quality 

classification to a certain extent. 
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Abstract 

The integration of microneedle technology into drug and vaccine delivery systems offers an innovative 

approach due to its advantages, such as applicability against a wide range of diseases, applicability in 

the field of immunology, minimally invasive structure, and high bioavailability. Microneedles, which 

are micron-sized needles designed to penetrate the outer layer of the skin and are widely used 

and currently in widespread use, offer a minimally invasive method for the administration of 

therapeutic agents, including vaccines. The microneedles proposed in our project will not only 

increase the bioavailability of drugs but also improve patient compliance due to their painless 

application and ease of use. The application of microneedle technology in vaccine development for 

Alzheimer’s disease (AD) represents a promising frontier in immunization strategies. Micro-needles, 

which are small, minimally invasive devices, facilitate the direct delivery of vaccines into the skin, 

where they can effectively stimulate immune responses. This method has been shown to increase 

the immunogenicity of various vaccines, including those targeting neurodegenerative diseases such as 

Alzheimer’s. 
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Abstract 

Food contaminants are substances that are not naturally present in food products and can migrate into 

food through various pathways. Mycotoxins, one of these, are chemical compounds produced by fungi 

such as Fusarium, Penicillium, and Aspergillus and can have carcinogenic effects on humans. Aflatoxin 

(AF) contamination, in particular, significantly impacts the economic value of crops. The presence of 

food contaminants is one of the most critical threats to food safety and human health. In this context, 

biosensors and environmental monitoring technologies, particularly the synthesis and use of carbon 

quantum dots (CQDs), have increased interest in nanotechnology. Thanks to their small size (<10 

nm) and large surface area, CQDs can be used for the precise measurement of chemical and biological 

processes in foods; they exhibit enhanced reactivity and novel optical and electrical properties. Due to 

their exceptional physical and chemical properties, CQDs have emerged as promising materials in the 

rapidly developing food safety research worldwide in recent years. CQDs with different surface 

functional groups can detect contaminants such as additives in processed foods, drug residues in 

honey, and mycotoxins in beer and flour using IFE, PET, and FRET-based sensing mechanisms. 

The results of this study demonstrate the utility of CQDs synthesized from plantss as fluorescent probes 

for the detection of aflatoxins. By leveraging the unique properties of CQDs, a sensitive, rapid, and 

economical detection platform that can be integrated into food safety monitoring systems has been 

developed. This not only contributes to the synthesis of carbon dots from sustainable sources but also 

addresses a significant need in food safety and environmental monitoring. 
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Abstract 

Carbon quantum dots (CQDs) have garnered significant attention in recent years due to their 

strong fluorescent properties, high water solubility, and biocompatibility. These characteristics make 

them valuable in biomedical fields such as sensing, bioimaging, diagnosis, and treatment. Various 

materials, ranging from pure organic compounds to waste products, have been used as precursors in 

CQD synthesis. Cell culture studies generate significant amounts of waste, primarily from culture 

media, which is often discarded without further evaluation. Therefore, innovative approaches are 

needed to convert culture medium waste into high-value-added products. This study proposes a 

new procedure for producing CQDs using DMEM-based cell culture medium waste. The aim is to 

evaluate whether biological waste can be used as a functional precursor in CQD synthesis and to 

characterize the optical and biological properties of the obtained nanostructures. The synthesis was 

carried out using an environmentally friendly hydrothermal method under different conditions. The 

produced CQDs were examined for their absorption properties using UV-vis spectroscopy to 

determine their absorption characteristics, and their emission behavior was confirmed using 

fluorescence spectroscopy. Optical stability was monitored for 30 days in dark and light conditions, 

and no significant decrease in emission intensity was detected. Structural characterization was 

performed using TEM imaging. For biological evaluation, cytotoxicity studies were performed on 

different cell lines using the MTT assay. Cell viability was measured at varying concentrations, and 

the results indicated no significant toxicity at low and moderate doses. These findings point to the 

potential for safe use of waste-based CQDs in biomedical applications. Overall, the findings 

demonstrate that CQDs with strong optical stability and low cytotoxicity can be successfully 

synthesized from cell culture waste. This approach contributes to sustainable nanomaterial production 

by reducing material costs, minimizing waste, and decreasing environmental impact. 
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Abstract 

This study examined public perception of artificial intelligence across Türkiye using open-access data 

from the 2024 Turkish General Social Survey (TGSS). To this end, the increasing role of artificial 

intelligence in every field was addressed, and studies on artificial intelligence perception across the 

country were reviewed. In this context, the analysis and presentation of the data used with a large 

sample distinguishes the study from other studies. The study then provides information about the 

participants, dependent, and independent variables, utilizing the TGSS platform and the Veri Analiz 

Okulu (Data Analysis School) lecture notes where the data is shared. To evaluate the results, firstly 

frequency and percentage distributions were analyzed, then variance analysis, chi-square analysis, 

t-test, post hoc, and Tukey tests were conducted to examine how perceptions of artificial intelligence 

varied across independent variables and whether significant differences emerged. Based on the results, 

the general trend in perceptions of artificial intelligence and its differences across independent 

variables were interpreted. Accordingly, significant differences in perceptions of artificial 

intelligence were observed across demographic variables. Finally, the study’s similarities and 

differences with other studies in the literature, as well as its limitations and strengths, are discussed. 
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Abstract 

Carbon quantum dots (CQDs) are carbon-based new class of fluorescence materials with a particle size 

of less than 10 nm. CQDs represent strong fluorescence properties, chemical inertness, high 

solubility in water, and biocompatibility. With these unique properties, they have been employed in 

various applications including the bioimaging, biosensing, diagnosis and treatment. A myriad of 

materials, from pure organic compounds to waste products, have been utilized as initiators in the 

synthesis of CQDs. Despite the recent progress, novel initiators and procedures are highly demanded 

fort he fabrication of CQDs. Daucus carota ssp. sativus var. atrorubens is the botanical name for 

the black carrot, commonly known as “purple carrot” or “black/purple cultivar of the edible carrot.” 

This variety is especially rich in anthocyanins, giving it the deep purple/black color. It is nutritionally 

superior to typical carrots due to high anthocyanin content and strong antioxidant properties. The black 

carrot provides unique characteristics in cardiovascular, anti-inflammatory, anti-diabetic, 

neuroprotective, and anticancer applications. The primary objective of this study is to evaluate the 

extract obtained from the black carrot plant, a natural and sustainable resource, as a carbon source in 

CQD synthesis. The aim is to thoroughly investigate the optical properties and interaction with 

biological systems of the CQD obtained through the green synthesis process using the hydrothermal 

method.The structural and optical properties of the CQD synthesized within the scope of the study 

were determined using characterization techniques such as UV-vis spectroscopy, TEM, fluorescence 

spectroscopy, and zeta potential measurements. Subsequently, the biocompatibility, cytotoxic effect, 

and intracellular localization potential of these particles were evaluated through cell culture studies. 

CQDs demonstrated high fluorescence activity with high biocompatibility and low cytotoxicity. In 

conclusion, black carrot-based CQDs via an environmentally friendly green synthesis provided high 

potential in the biological applications. 
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Abstract 

In this study, a vertical shell-type heat exchanger was used as the superheating-cooling unit in a vapor-

compression heat pump. R417A gas was selected as the refrigerant, requiring no additional 

modifications to the system. The ambient temperatures of the condensers and evaporators used in the 

system were 22℃ and 15℃, respectively, and the airflow velocities were 3.7 m/s and 4.6 m/s, 

respectively. After the system stabilized, the calculated COP values from the obtained data were 

examined. It was observed that using a vertical heat exchanger with a 6 mm finned spaced evaporator 

increased system performance by 16.43% compared to using a vertical heat exchanger with an 8 mm 

finned spaced evaporator. 
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Abstract 

This study experimentally investigates the performance of a finned thermoelectric cooling structure 

designed to mitigate power losses in photovoltaic (PV) panels caused by temperature rise, as well as 

the effect of forced airflow applied to enhance heat dissipation from its hot side. Under standard test 

conditions, PV panels generate maximum power at a cell temperature of 25 ℃, and any increase beyond 

this value leads to power degradation. Accordingly, the effects of the finned thermoelectric cooling 

system on panel temperature and power output were evaluated over 18-minute test periods. The results 

indicate that cooling provided by the thermoelectric module and fins can only delay the onset of 

power loss, while the addition of forced airflow over the fins offers a limited further improvement by 

enhancing heat rejection. Nevertheless, the overall cooling capacity remained insufficient to fully 

counteract the thermal load on the PV panel, and the power loss could not be completely prevented. 

These findings demonstrate that thermoelectric-based cooling alone is inadequate for PV applications 

and highlight the need for further optimization of fin geometry and airflow conditions. 
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Abstract 

Perovskite solar cells (PSCs) are a leading candidate for next-generation photovoltaic technology, 

offering high-power conversion efficiency (PCE) and cost-effective fabrication. While is 

conventionally used as the electron transport layer (ETL), its required high-temperature crystallization 

(450) severely limits its integration into flexible devices built on heat-sensitive substrates. The growing 

demand for flexible and wearable energy harvesters necessitates the development of alternative low-

temperature ETL materials. Zinc oxide nanorods (ZnO NRs) are a promising substitute due to their 

low-cost, low-temperature synthesis, high electron mobility, and aligned nanostructure. However, 

pristine ZnO often suffers from intrinsic defect states that hinder charge extraction and reduce PCE. To 

address this, we investigated nickel (Ni) doping as a strategy to modify the electrical and structural 

properties of ZnO. In this study, Ni-doped ZnO NRs were synthesized via a low-temperature 

hydrothermal growth method with varying Ni concentrations (0, 1, 3, and 5 mol%) and growth durations 

(5 and 9 hours) at 100C. Their structural, morphological, and optical properties were thoroughly 

analyzed using XRD, EDX, FESEM, and UV–Vis spectroscopy. Photovoltaic performance was 

assessed via current–voltage (I–V) characterization. The results demonstrate that controlled Ni 

incorporation successfully improved crystallinity, suppressed defect density, and significantly 

enhanced electron transport. This led to a marked increase in PCE compared to devices utilizing 

undoped ZnO. This research establishes Ni-doped ZnO NRs as a promising, low-temperature, and 

cost-effective ETL material for high-efficiency flexible PSCs. These findings offer valuable insights for 

developing scalable and energy-efficient photovoltaic devices critical for advancing flexible electronics 

and sustainable energy applications. 
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Abstract 

This study addresses the urgent necessity of creating effective pedagogical and methodological tools to 

enhance students’ thinking structures and natural science competencies (NSCs) within modern 

education.  Highlighting contradictions between National Education Standards and students’ low 

competency levels, the research aims to provide a theoretical justification and experimental verification 

of a new methodological support system for 5th-grade students. 

The research conducted diagnostic, formative, and control experiments involving 56 students (Control 

Group, n=28; Experimental Group, n=28) at Ch.  Aitmatov Secondary School No. 

117 in Bishkek. Initial diagnostics revealed that a majority of students across both groups possessed 

medium to low levels of cognitive activity and environmental culture. To address this, the study 

developed and implemented a new methodological framework centered around the “situational–event 

participation” method. This four-stage model focuses on integrating topics into real-life events, 

creating motivational engagement, promoting productive (interactive) activity, and concluding with 

analytical reflection. Post-experiment results demonstrated a significant positive dynamic in the 

Experimental Group compared to minimal changes in the Control Group. Specifically, the number of 

students in the Experimental Group demonstrating a high level of competence development increased 

dramatically (from 18% to 36%), while the number of students at the low level decreased by 41% (from 

46% to 7%). The study successfully clarified the concept of NSCs for 5th graders and proved the high 

effectiveness of the event-participation method in enhancing student engagement, subject knowledge, 

and ecological awareness. The developed materials offer a practical resource for biology teachers and 

are adaptable for other middle and upper grades. 
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Abstract 

Dye-sensitized solar cells (DSSCs) are among the most promising low-cost alternatives to silicon-

based solar cells, offering substantial power conversion efficiency due to their compact size, ease of 

preparation, and high resistance and sensitivity to weather changes. Recent technological advancements 

have shifted toward flexible, versatile, and portable electronics, as well as simpler device fabrication. 

A DSSC consists of a photoanode that includes a transparent conducting material and a semiconducting 

layer. The semiconducting layer, which adsorbs dye molecules, plays a crucial role in determining the 

power conversion efficiency. Its efficiency strongly depends on optimal charge transport and sufficient 

surface area for dye adsorption within the photoanode. One of the key challenges is engineering zinc 

oxide (ZnO) nanostructured buffer layers that simultaneously enhance electron mobility, increase dye-

loading capability, and reduce recombination losses. In this work, zinc oxide nanorods (ZNRs) were 

synthesized using buffer layer patterning times of 4 and 8 minutes to investigate the influence of 

deposition duration on the resulting morphology, crystallinity, and photovoltaic performance of DSSCs. 

The growth of the nanorods was mediated by a plasma induced buffer layer for growth patterning. The 

ZNRs exhibit excellent properties such as high porosity, large surface area, surface roughness, and high 

electrical conductivity which are suitable for improving dye adsorption and enhancing charge transfer 

mobility. Current and voltage measurements under 1000 W/m² illumination show that the DSSC 

fabricated with the 4 minutes ZnO buffer layer achieves a higher efficiency than the 8 minutes sample. 

These results demonstrate that optimizing the ZnO buffer layer deposition time, particularly through 

shorter durations, can significantly improve charge transport and overall DSSC performance. 
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Abstract 

Physics-Informed Neural Networks (PINNs) are a deep learning approach that directly integrates 

the differential equations governing physical systems into the learning process of artificial neural 

networks. This method is increasingly preferred in engineering applications due to its low data 

requirements and its ability to produce more consistent results by embedding physical laws within 

the model. An RL circuit, on the other hand, consists of a resistor (R) and an inductor (L) connected in 

series, where the current responds to sudden changes due to the influence of the magnetic field. 

Accurately modeling how the current changes over time in such circuits is crucial for understanding 

their dynamic behavior. In this study, current–time data obtained from simulation results were used. 

The PINN method was applied to predict the time-dependent current response of a DC-powered 

RL circuit. The differential equation describing the circuit was directly incorporated into the PINN 

model’s loss function; both the ODE loss and the initial condition loss (i(0) = 0) were employed to 

ensure the model’s accuracy. The regular decrease of the loss function throughout the training 

process indicated that the model increasingly approached the analytical solution with each iteration. 

Notably, by the 5000th epoch, the loss value had dropped to 0.11, demonstrating that the PINN 

achieved a stable solution. The initially high error gradually decreased and approached minimum 

values, confirming that the model successfully learned the physical behavior of the system. During 

training, the model was first trained using the Adam optimization algorithm and then further 

optimized with the LBFGS method to obtain a more precise solution. This two-stage process enabled 

the model to reach the correct solution more quickly and reliably. The findings show that PINNs 

reliably model physical systems and can be effective for analyzing complex circuits or dynamic 

systems. 
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Abstract 

Industrial and mining industries cause heavy metal and chemical pollution in many regions around 

the world. Synthetic dyes are an example of chemical pollutants and pose a threat to the environment 

due to the aromatic rings, azo bonds or metal complexes they contain. Kyrgyzstan is a country in Central 

Asia consisting largely of mountainous areas. Since the Soviet era, it has become a significant center 

for minerals such as gold, uranium and mercury. The chemical processing agents used in these mines 

contain synthetic reagents, metal complex dyes and heavy metals. The country’s economy currently 

relies heavily on mining. Inadequate treatment means that the textile and leather industries can release 

azo and reactive dyes directly into the environment. Regional water systems, which are mountainous 

and composed of closed basins, cannot sufficiently dilute these pollutants, thereby increasing the 

environmental risk. These pollutants degrade very slowly in the natural environment, forming toxic 

by-products. New, sustainable, environmentally friendly biological and nanotechnological methods can 

eliminate these pollutants that accumulate in nature. Biological methods such as biosorption, 

bioaccumulation, microbial reduction and bioremediation can eliminate accumulated chemical pollution 

via environmentally friendly processes. These methods work by actively absorbing pollutants into cells, 

converting toxic substances into harmless ones or accumulating them within organisms. Additionally, 

nanomaterials can bind metal ions due to their large surface area, reduce heavy metals using light 

energy, or convert them into less toxic forms. Nanotechnological methods, such as nanoadsorbents, 

nanocomposite filters, nanophotonics and photocatalytic applications, can clean aqueous environments. 

Biological and nanotechnological applications are expected to contribute to environmental 

sustainability 
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Abstract 

When we look at traditional arts, we see that throughout history, they have been shaped not only by 

aesthetic concerns but also by specific mathematical principles and ratio systems, creating a unique field 

of expression where science and art intertwine. The concepts of rhythm, repetition, symmetry, 

proportion, and order seen in Turkish-Islamic arts such as calligraphy, illumination, miniature, 

tile-making, marbling, and geometric ornamentation are concrete examples of the invisible yet decisive 

influence of mathematics on the visual field. The purpose of this paper is to uncover the 

mathematical structure underlying traditional arts and to evaluate the aesthetic and technical functions 

of these structures in artistic production. In calligraphy, the measurements, angles, and line 

arrangement of letters are based on strict rules. The proportions between letter lengths, particularly in 

Thuluth and Naskh script, are created according to a specific geometric system. In illumination art, the 

construction of hatai, rumi, penç, and geometric interlaced motifs is shaped by the Golden Ratio, 

axes of symmetry, and polygonal-based divisions. Circle, star, and polygonal arrangements are 

transformed into repetitive surfaces that evoke a sense of infinity through digital multiplication 

methods.  The concept of multiple perspective used in miniature art is created by placing figures 

and spatial distributions within a mathematical order. In tile art, octagonal, decagonal, and hexagonal 

interlaces create geometric systems that provide surface continuity through a fractal-like growth logic. 

The techniques of division, folding, symmetry transformations, and proportioning used in the creation 

of traditional patterns parallel contemporary design mathematics. Consequently, mathematics in our 

traditional arts is not only a creator of order but also an aesthetic and visual language. This study aims 

to reveal the scientific structure behind artistic production by evaluating the fundamental formations of 

traditional arts and mathematics from an interdisciplinary perspective. 
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Effect of Temperature on the Structural and Rermal 

Properties of Perna Viridis Shells 
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Abstract 

This study investigates the structural, compositional, and thermal transformations of Perna viridis 

(PVS) shells heated at 100, 500, and 1000 ℃ using FTIR, XRD, and TGA/DTG analyses. The FTIR 

spectra of the raw shell reveal the presence of adsorbed water, organic matrix components, and 

calcium carbonate in the aragonite form. Heating at 500 ℃ induces a clear phase transition from 

aragonite to calcite. Calcination at 1000 ℃ results in the appearance of CaO, Ca(OH)₂, and residual 

CaCO₃, reflecting the decomposition of CaCO₃ followed by the rapid rehydration and re-

carbonation of CaO upon exposure to atmospheric moisture and CO₂. XRD patterns corroborate these 

observations, showing predominantly aragonite in the raw sample, calcite at 500 ℃, and portlandite 

as the major phase at 1000 ℃, with a minor amount of calcite. TGA/DTG analysis reveals three main 

weight-loss events corresponding to the release of adsorbed water, the decomposition of organic 

components, and the major thermal decomposition of CaCO₃ between 531–916 ℃. Overall, the 

combined FTIR, XRD, and TGA findings demonstrate significant mineralogical transformations in 

Perna viridis shells upon high-temperature treatment, highlighting their potential as a biogenic 

precursor for CaO production and related calcium-based material applications. 
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Classification of Biomaterials and Reir Biomedical 

Applications 
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Abstract 

Biomaterials are extensively employed in medical implants owing to their remarkable biocompatibility 

and resistance to corrosion. These materials offer a robust foundation for various coating 

applications, among which hydroxyapatite is particularly notable due to its close chemical similarity to 

natural bone tissue, ensuring superior biocompatibility. A wide array of materials is currently developed 

or utilized as biomaterials for tissue regeneration and replacement in the human body.  For instance, 

metal-based biomaterials such as stainless steel, titanium, and cobalt alloys are widely applied for 

bone restoration. Similarly, ceramic biomaterials are used in dental applications, including crowns, 

cements, and dentures. Synthetic polymers such as PEG, PLGA, and PMMA are employed in soft 

biomaterial applications, ranging from facial prostheses and tracheal tubes to contact lenses and medical 

adhesives. Moreover, natural polymers including collagen, fibrinogen, hyaluronic acid, and elastin 

demonstrate high efficacy in soft tissue engineering due to their specific amino acid sequences that 

interact with host cells, thereby initiating biochemical signals responsible for cell migration, 

proliferation, and differentiation that facilitate tissue repair and integration. Additionally, composite 

materials, such as fiber-reinforced and carbon nanotube-polymer composites, are increasingly 

explored for their lightweight nature and customizable mechanical properties, making them ideal for 

applications at the hard-soft tissue interface. The primary consideration in selecting suitable 

biomaterials lies in their compatibility with human physiology, ensuring long-term functionality 

without inducing adverse immune responses. Thus, biomaterials must be free from harmful effects such 

as injury, cytotoxicity, genotoxicity, mutagenicity, carcinogenicity, or immunogenicity, while 

effectively fulfilling their intended therapeutic role and eliciting a favorable cellular or tissue response. 

Keywords: 

Biomaterials, Biocompatibility, Cytotoxicity 

mailto:abbasrazmi@hotmail.com
mkaan
Draft

mkaan
Draft



TAGRA 2025 / Book of Abstracts 

Page 101 

 

 

Maths, Computation and Modeling / 167 

Demand Prediction in Textile Production: A Machine Learning-

Based Approach 
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Abstract 

Demand fluctuations and increasing product variety make production planning a significant challenge 

in the textile industry. In environments where parallel machines operate with varying capacities and 

sequence-dependent setup requirements, accurate demand forecasting becomes essential for 

establishing realistic schedules and improving resource utilization. This study focuses on developing a 

reliable machine learning–based demand forecasting model to support these planning decisions. The 

research uses monthly sales data obtained from a textile manufacturer in Türkiye. Several 

regression algorithms, including Random Forest, Gradient Boosting and CatBoost, were examined to 

determine the most effective method for predicting future demand. The dataset was enriched 

through feature engineering by incorporating seasonal indicators, lagged demand variables and 

trend components. All models were evaluated using repeated cross-validation to ensure stable 

performance and to prevent overfitting. Model accuracy was assessed through widely used metrics such 

as RMSE, MAE and R². The results indicate that the CatBoost algorithm provides the highest 

prediction accuracy among the tested models. Its superior performance contributes to clearer demand 

visibility and supports planners in making more consistent capacity allocations. Improved forecasts also 

help reduce bottlenecks related to setup times and enable more balanced machine loading. Overall, the 

proposed model offers a practical, data-driven approach for textile manufacturers to improve production 

planning. It also lays the groundwork for a broader study, where the demand forecasts will be used as 

inputs in developing an optimization model for parallel machine scheduling with sequence-dependent 

setup times. By integrating accurate forecasts into scheduling decisions, this approach helps reduce 

bottlenecks, ensures more balanced machine utilization, and strengthens overall planning reliability. 
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Alternative Wing Designs for UAVs 
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Abstract 

Composite materials have become increasingly important in aerospace and automotive applications due 

to their high specific strength, corrosion resistance, superior fatigue properties, and inherent vibration 

damping capabilities. These advantages make them particularly suitable for lightweight structural 

components where performance, durability, and efficiency are critical design factors. In unmanned 

aerial vehicles (UAVs), the use of composite structures is particularly attractive because weight 

reduction directly contributes to increased flight time, improved maneuverability, and reduced energy 

consumption. This study investigates the structural behavior of a hybrid composite-metallic UAV wing 

configuration using finite element analysis in the ANSYS Workbench environment.  The wing model 

integrates carbon fiber reinforced polymer (CFRP) coatings with metallic beams and ribs to provide 

an optimized balance between stiffness, strength, and manufacturability. Static loading, aerodynamic 

pressure distributions, and material-specific failure criteria are evaluated to assess the overall 

structural integrity of the design. Modal analysis is also performed to determine the inherent 

frequencies and potential resonance risks associated with UAV operational conditions. The results 

provide information on stress concentration regions, deformation characteristics, and the contribution 

of composite layers to the overall stiffness increase. Comparisons between fully metallic and hybrid 

configurations highlight the performance advantages and weight savings achieved through composite 

integration. The findings demonstrate that the hybrid composite-metallic architecture increases 

structural efficiency while maintaining rigidity under expected service loads. This study contributes to 

the development of lightweight, high-performance UAV structures and provides guidance for future 

design optimization and material selection. 
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Hydrogeochemistry, Petrography, and Groundwater Quality in 
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Abstract 

This study presents an integrated geologic, petrographic and hydrogeochemical assessment of 

groundwater resources in the Waru area of Apo (FCT), Abuja, North-Central Nigeria. The objective 

was to characterize lithological units, evaluate groundwater chemistry, determine heavy metal 

concentrations and assess potential environmental and health implications. Field mapping and 

petrographic analyses established migmatite, granite gneiss, biotite gneiss and anatectic granite as 

the dominant basement lithologies, with deformation features such as joints, folds and quartz veins 

promoting groundwater circulation and enhancing aquifer vulnerability. Twenty-two groundwater 

samples obtained from streams, hand-dug wells and boreholes were analysed using Atomic Absorption 

Spectroscopy in order to quantify major cations, anions and trace metals. The concentrations of 

chromium (0.046–0.236 mg/L), cadmium (0.034–0.121 mg/L) and lead (0.003–0.023 mg/L) exceed 

World Health Organization (WHO) and Nigerian Standard for Drinking Water Quality statutory limits 

in several locations, indicating localized contamination. Hydrochemical evaluation revealed Na–SO4, 

and Na–Mg–SO₄ water types, which reflect dominant ion-exchange processes, sulphate dissolution and 

contributions from rock weathering. Application of Nemerow’s Pollution Index, Contamination Factor 

and Pollution Load Index indicated low-to-moderate pollution levels in most samples, although 

localized anomalies were observed particularly in areas proximal to abattoir and domestic waste zones. 

Elevated trace-metal values correlate with both geogenic release from basement rock weathering and 

anthropogenic inputs associated with abattoir effiuent, agricultural practices and waste disposal. The 

health implications of observed Cr, Cd and Pb levels include carcinogenic and neurotoxic risks, 

especially for vulnerable populations dependent on shallow wells. The study underscores the need for 

improved groundwater monitoring, stricter regulation of abattoir waste disposal and the provision of 

safer potable-water alternatives in rapidly expanding peri-urban settlements of Abuja. 
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Prevention and Mitigation Strategies for Sinkholes Using Soil 

Improvement Techniques 
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Abstract 

Sinkholes are a global challenge, and several countries are affected by them. Timely identification of 

sinkholes and monitoring of subsurface soil conditions are highly important. However, the main 

challenge for different countries lies in the methods of preventing and mitigating sinkholes. 

Accordingly, considering the distribution of sinkholes in various countries, this paper addresses the 

methods of sinkhole prevention and mitigation. The main approach in this paper is the use of soil 

improvement techniques in relation to sinkholes. 
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Unim-R Polyherbal Oil:  Efficacy and Safety Assessment 
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Abstract 

Arthritis is a chronic inflammatory condition that demands safer and more effective therapeutic 

alternatives. The present study investigated the anti-arthritic potential of UNIM-R, a polyherbal dermal 

oil formulated using Eucalyptus globulus oil, Ferula asafoetida resin, Matricaria chamomilla stem, 

Styrax benzoin resin, and Sesamum indicum seeds. The formulation was evaluated in carrageenan-

induced paw oedema and Complete Freund’s Adjuvant (CFA)-induced arthritis models in rats.  

Acute and chronic dermal toxicity studies were conducted in accordance with OECD guidelines to 

assess safety. In the CFA model, post-treatment profiling of key inflammatory biomarkers included 

TNF-α, IL-10, IFN-γ, hyaluronic acid, and PGE2. UNIM-R significantly attenuated carrageenan-

induced oedema and improved clinical and biochemical indicators of inflammation in the CFA model. 

Cytokine analysis revealed marked suppression of pro-inflammatory mediators (TNF-α, IFN-γ, 

PGE2, hyaluronic acid) alongside an increase in the anti-inflammatory cytokine IL-10. The 

therapeutic response was comparable to standard diclofenac gel, demonstrating robust anti-

inflammatory and immunomodulatory activity. Toxicity evaluations confirmed the absence of adverse 

dermal reactions, supporting its safety for topical application. These findings position UNIM-R as a 

promising polyherbal dermal intervention for arthritis management. 
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Abstract 

Pyrazoline is an important heterocyclic compound containing two adjacent nitrogen atoms 

and an endocyclic double bond. These derivatives possess a broad spectrum of biological activity, 

including antibacterial, anticancer, antitumor, anti-HIV, and anti-inflammatory activities. They 

generally exhibit blue fluorescence with high quantum yield in solution due to their intramolecular 

charge transfer properties.  These strong fluorescence properties have led to their widespread use 

in materials science applications such as hole transfer materials, organic light-emitting diodes, dye-

sensitized solar cells, electroluminescence, and optical limiters. Micelles are supramolecular 

structures formed by the spontaneous aggregation of surfactant molecules, particularly in aqueous 

environments.  In a typical micelle structure, hydrophilic head groups interact with water, while 

hydrophobic tails are located in the interior, leading to the formation of nano-aggregates of various 

sizes and morphologies. These aggregates are mostly spherical, but ellipsoidal, cylindrical, or bilayer 

structures are also observed. In general, micelle systems are microheterogeneous two-phase colloidal 

systems and appear macroscopically homogeneous due to their colloidal dimensions. Aggregation 

occurs only under critical micelle concentration (CMC) and Kraft temperature conditions. In this 

process, hydrophobic interactions are considered the primary driving force, and these effects arise from 

the competition between hydrogen bonds of the interface and bulk water.  In this study, a novel 

pyrazoline derivative, 4-(5-phenyl-3-(thiophen-2-yl)-4,5-dihydro-1H-pyrazol-1-yl) 

benzenesulfonamide (TP1), was synthesized and its optical behavior was investigated in different 

micelle structures. For this purpose, micelles were prepared using cationic (Cetyltrimethylammonium 

bromide, CTAB), anionic (Sodium dodecyl sulfate, SDS), and nonionic (Tween 80, T80) surfactants at 

different concentrations. Absorbance and fluorescence measurements of TP1 were performed in all 

micelle structures prepared at room temperature. 
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Abstract 

Today, with increasing urban life and the isolation brought about by digitalization, the number of 

physical and mental illnesses is rapidly increasing. Furthermore, the fact that the proportion of disabled 

individuals in the global population is approximately 16%, and in Turkey it is at 10-13% level, clearly 

demonstrates the need for innovative, inclusive, and accessible landscape designs that support the 

development of physical, cognitive, emotional, and social skills of individuals with special needs. In 

this context, horticultural therapy gardens (HTGs), which are among nature-based solutions, have an 

important role to play. HTGs utilize the healing power of interaction with nature through a 

systematic approach. Through processes such as plant cultivation, contact with soil, interaction with 

sensory stimuli, and participation in garden activities, HTGs reduce stress levels, increase psychological 

resilience, and encourage social participation. While HTGs are not widely used in many institutions 

and spatial planning processes today, they can be applied in a wide variety of settings, from 

rehabilitation centers and educational institutions to hospitals and nursing homes. This study aims to 

reveal the role of horticultural therapy gardens in nature-based healing processes, evaluate their design 

principles, and scientifically examine their therapeutic effects on different user groups. The study 

evaluates how HTGs should be designed for a wide variety of purposes, the benefits they provide to 

different user groups (individuals with disabilities, the elderly, chronic patients, individuals receiving 

psychological support, stress-related risk groups, etc.), and which components enhance the therapeutic 

effect, through a literature review and national and international case analyses. In conclusion, this study 

demonstrates that HTBs are not only an aesthetic landscape element but also a critical landscape 

component supporting physical, mental, and social health in cities. The goal is to strengthen public 

health, improve quality of life, and create sustainable, inclusive healing spaces by promoting this 

approach. 
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Abstract 

This study aimed to evaluate the effects of Genistein, an isoflavone antioxidant found in soy, on liver 

cancer (HepG2) and healthy (HDF) cells by assessing its influence on antioxidant activity, cell 

viability, and CD36-mediated lipid transport. Cells were cultured and prepared for treatment. Cell 

viability was measured using the MTT assay. CD36 levels were quantified with a CD36 ELISA kit. 

Antioxidant parameters—including SOD, GSH, MDA, MPO, and GPx—were analyzed using 

corresponding biochemical assays. Genistein treatment (6.25–200 μg/mL, 48 h) showed a dose-

dependent reduction in HepG2 cell viability. Although low concentrations (6.25–25 μg/mL) did not 

reduce viability below 50%, higher concentrations (50–200 μg/mL) demonstrated significant anticancer 

activity, decreasing viability below 50% (IC50: 35.34 ± 0.924 μg/mL). Methotrexate (MTX), used as a 

positive control, showed a similar pattern with an IC50 of 24.35 ± 0.681 μg/mL. ELISA results revealed 

that Genistein more effectively increased CD36 expression in HepG2 cells compared to MTX (p=0.002) 

and the control (p<0.001). MTX also showed increased CD36 expression versus control (p<0.001). In 

HDF cells, both Genistein (p=0.002) and MTX (p=0.048) elevated CD36 levels relative to control. 

Antioxidant analyses showed that MTX significantly elevated MDA levels in HepG2 cells (p=0.031), 

whereas Genistein significantly increased GPx levels in HDF cells (p<0.001*). Genistein exhibits 

therapeutic potential in HepG2 liver cancer cells. It modulates CD36 and MDA expression, reducing 

lipid accumulation, while in HDF cells it affects CD36 and GPx activity. These findings suggest that 

Genistein may contribute to lipid regulation and oxidative balance in both cancerous and healthy cells. 
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Abstract 

Exopolysaccharides (EPS) are macromolecules with structural diversity that play important roles in 

various biological processes. EPSs obtained from natural sources such as plants, algae, fungi, and 

bacteria exhibit a broad pharmacological spectrum, including antitumor, immunomodulatory, and 

antioxidant effects. Microbial polysaccharides offer significant advantages over plant or animal 

polysaccharides due to their sustainable production, rapid proliferation, controllable fermentation 

conditions, and high purity. In recent years, three-phase separation (TPP) has gained importance as a 

faster, more economical, and more effective alternative to traditional purification techniques. In this 

study, EPSs were extracted from grape waste using TPP with the thermophilic Bacillus licheniformis 

SO2 strain, which was isolated and identified in our laboratory. The antioxidant properties of the 

extracted polysaccharides were investigated using DPPH and ABTS analyses. TPP conditions were 

optimized using Response Surface Method (RSM) to obtain the highest yield. EPS was obtained under 

the following conditions: 40% ammonium sulfate, a homogenate/tert-butanol ratio of 1.0:1.25, and pH 

7. Under these optimal conditions, EPS at a concentration of 1 mg/ml demonstrated 88.7% radical 

scavenging activity against DPPH radicals and 65.7% against ABTS radicals. Based on these data, it is 

shown that thermophilic, bacterially produced exopolysaccharides isolated using a TPP-based 

extraction method possess strong antioxidant potential. It is thought that these biomolecules could be 

used in future pharmaceutical and nutraceutical applications. 
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Abstract 

Occupational accidents have long been recognized as a major social issue. This issue becomes even 

more pronounced in the industrial and construction sectors, where dynamic workflows, heavy 

equipment, and hazardous materials create inherently elevated levels of risk. Asphalt plants, where hot-

mix asphalt is produced, involve multiple hazards such as high temperatures, bitumen fumes, heavy 

machinery, and noise. The necessity for effective occupational health and safety (OHS) management 

in this sector is therefore essential. The objective of this study is to ascertain the potential hazards that 

could result in occupational accidents within asphalt production facilities, to evaluate the risk levels, 

and to propose control measures that would enhance the safety of workers. For this purpose, risk 

analyses were conducted in the asphalt production plant of Erzurum Palandöken Inc. The Fine-Kinney 

method was employed for risk assessment, which is a process that involves identification, evaluation, 

and management of potential hazards or risks. Using probability, frequency of exposure, and severity, 

risks are quantified by this method, with a clear prioritization of unacceptable hazards being provided 

and safety improvements being guided. The findings suggest that specific operational stages and 

workplace conditions require enhanced control measures due to their potential to cause serious or 

undesirable outcomes if adequate preventive action is not taken. These situations may cause severe or 

even fatal injuries during asphalt production processes. The study is expected to contribute to the 

development of effective risk control strategies and support the establishment of safer working 

environments for asphalt industry workers. 
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Abstract 

Nanostructured materials provide high mechanical stability, high strength, and excellent thermal 

conductivity. However, preparing coherent nanostructures presents challenges. Furthermore, 

morphological properties vary depending on preparation techniques and experimental parameters. In 

this study, the structural, optical, and surface properties of iron-doped WO3 structures grown by 

the RF-DC co-sputtering method were investigated. The sputtering technique was chosen because 

it is a repeatable, relatively low-cost, and low-surface-roughness film growth technique, and the 

optical and structural properties of the grown film can be more easily controlled. In spray 

application, the rate of contamination is lower due to the vacuum environment, and higher quality 

binary and ternary compounds are produced. Iron-doped WO3 structures were grown using a 

simultaneous sputtering method. The sputtering technique involves growing a thin film of ions, 

atoms, and molecules detached from a metal target on a heated substrate that has been chemically 

cleaned, with the aid of inert gas. To detach the material to be grown from the metal target, argon 

is converted into an inert gas carrier plasma using an RF or DC power source, and the plasma beats 

against the surface of the target metal, performing the detachment process.XRD graphs show that 

the crystal structure is uniform in both structures. However, an improvement in crystal structure 

quality was observed after annealing at 560℃. Absorption graphs support the XRD analyses. The film 

structure annealed at 560℃ is more stable because absorption was measured even at low energies, 

i.e., high wavelengths, in the Fe:WO3 film not subjected to annealing. Optical band gap (Eg) values 

were calculated from the commonly known Tauc equation. The band gap of the unannealed thin film 

is 3.3 eV, while the band gap of the annealed film is approximately 3.15 eV. A decrease of 

approximately 0.15 eV was measured after annealing, which is an improvement in the electro-optical 

conductivity of the material. SEM data do not show a regular structure before annealing. 

Nanostructures were observed on the film surfaces after annealing. 
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Abstract 

This study evaluates the importance of occupational health and safety (OHS) practices in the rapidly 

growing solar energy sector and examines preventive strategies for sector-specific risks. Although 

renewable energy technologies have environmental and economic advantages, occupational risks faced 

by workers, especially during photovoltaic (PV) panel installation, maintenance processes, and 

electrical operations, are increasing. This study emphasizes the necessity of developing a safety culture 

and adopting systematic OHS management approaches in solar energy projects. The study first 

classifies the hazards commonly encountered in solar energy applications. These hazards include risks 

of working at height, electric shock, thermal burns, cuts and injuries due to panel breakage, 

musculoskeletal disorders due to heavy lifting, and long-term health problems related to UV 

radiation. The analysis shows that most of these risks can be eliminated or minimized with appropriate 

training, the use of protective equipment, and a systematic risk assessment approach. This study 

comparatively examines the policies and procedures that should be implemented in solar energy 

projects within the framework of the Occupational Health and Safety Law No. 6331, international OHS 

standards (ISO 45001), European Union directives, and relevant legislation in Turkey. The findings 

reveal that effective OHS management should not be limited to technical measures alone; a holistic 

approach, including employee participation, regular training programs, field inspections, and 

emergency planning, is essential. In conclusion, the study shows that ensuring safe working conditions 

in the solar energy sector is directly related to sustainable production goals. That well-planned OHS 

practices significantly reduce both work accidents and operational costs. Therefore, it is recommended 

that sector stakeholders give importance to safety culture as much as technological progress. 
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Abstract 

The global shift toward renewable energy has become a cornerstone of strategies to reduce greenhouse 

gas emissions and achieve climate resilience. While technologies such as solar, wind, geothermal, 

hydroelectric, and bioenergy dominate the visible landscape of this transition, their efficiency and 

scalability fundamentally depend on advanced materials with highly specific functional properties. 

Among these, rare earth elements (REEs) are indispensable due to their exceptional magnetic, optical, 

and electronic characteristics, which remain largely irreplaceable. Neodymium (Nd), praseodymium 

(Pr), and dysprosium (Dy) are critical for producing NdFeB permanent magnets, enabling high torque 

density, reduced electrical losses, and improved reliability in direct-drive wind turbines and electric 

vehicle powertrains. Likewise, gallium (Ga), indium (In), and germanium (Ge) are essential for high-

efficiency photovoltaic (PV) devices through band-gap engineering and enhanced photon absorption. 

Lanthanum (La) and cerium (Ce) play key roles in hydrogen storage alloys, catalytic converters, and 

solid oxide fuel cells, offering superior oxygen storage capacity and thermal stability. Despite their 

technological importance, REE supply chains remain geographically concentrated, creating strategic 

vulnerabilities, price volatility, and geopolitical tensions. These challenges highlight the need for 

diversified sourcing, circular material use, and environmentally responsible extraction technologies. 

Turkey presents significant opportunities in this context, supported by its world-leading boron reserves 

and emerging REE-bearing deposits in regions such as Eskişehir-Kızılcaören and Malatya-Hekimhan. 

Strengthening domestic processing capabilities, advancing research and development, and integrating 

recycling infrastructure into national energy strategies will be essential to reduce external dependency 

and enhance competitiveness. Ultimately, sustainable and strategic management of rare earth resources 

is vital for secure, efficient, and resilient renewable energy systems, reinforcing the broader objectives 

of the global energy transition. 
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Fabrication and Characterization of Functionally Graded A356 

Alloy and Its Composite 

Prathap Singh S1 
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Abstract 

The primary goal of the study is to create an Aluminium A356 Functionally Graded alloy (A356 

FG alloy) by vertical centrifugal casting after stir casting. After T6 heat treatment at various 

aging temperatures, the optimal aging temperature was determined to be 165℃. Using Vickers’ 

microhardness instrument, the hardness was determined to be 50% greater in the higher hardness zone 

(Outer zone) for the sample aged at 165℃ compared to the as-cast Aluminum functionally graded alloy. 

Also, the tensile strength evaluation showed the highest tensile strength of 101.487 N/mm² in the 165℃ 

aged higher hardness zone. The microstructure was analyzed, and it was discovered that the heat-treated 

condition contained spheroidized eutectic silicon and magnesium silicide particles. The secondary 

investigation spatially dispersed high-hardness silicon nitride particles with Aluminium A356 alloy via 

vertical centrifugal casting to reinforce A356 with 10 wt.% Si₃N₄ Functionally Graded Composite 

(A356-10 wt.% Si₃N₄ FG Composite). On the fabricated FG composite, the optimal T6 heat treatment 

conditions obtained from the A356 FG alloy were implemented. Using Vicker’s microhardness 

instrument, the hardness behavior was assessed. It was determined that the exterior surface exhibited 

a superior microhardness of 182 HV, which constituted a 73% increase compared to the interior surface. 

Also, the tensile strength evaluation showed the highest tensile strength of 131.067 N/mm² in the 

wealthy ceramic zone. The phase analysis and particle dissemination of the gradient were validated in 

the radial direction. 
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Re Impact of Amorphous Boron Waste on the Long-Term 

Mechanical Properties of Steel Fiber-Reinforced Concrete 
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Abstract 

This study investigates the long-term mechanical performance of high-strength steel fiber-reinforced 

concrete (SFRC) incorporating calcined boron waste with increased amorphous content. Calcined waste 

was used as a partial cement replacement at ratios of 5%, 10%, and 15% to prepare the mixtures. The 

mechanical behavior was monitored over a three-year period through compressive, flexural, and 

splitting tensile strength tests. Results indicate that calcined boron waste significantly enhances long-

term mechanical properties, with the 5% replacement ratio yielding the highest strength values. 

Consequently, calcined boron waste is identified as a high-potential additive for improving SFRC 

characteristics 
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Abstract 

The rapid population growth in urban areas, increasing construction, and the rise in flood events 

due to climate change are altering the quality and quantity of water resources. Therefore, rainwater 

management in cities has become a multi-dimensional planning and resilience issue. The increasing 

fragility of water resources in cities further complicates urban rainwater management. Nature-based 

solutions contribute to the urban water cycle by reducing surface runoff, lowering flood risk, and 

managing rainwater in situ. The aim of this study is to examine nature-based solutions used to increase 

the resilience of cities against extreme rainfall caused by climate change and to reveal the 

environmental, social, and economic benefits these solutions will provide. In this context, the effects 

of nature-based solutions such as rainwater harvesting, green infrastructure systems, permeable 

surfaces, bio-swales, rain gardens, and urban wetlands on the water cycle have been examined 

using the literature, and successful national and international applications have been compared and 

evaluated. When the findings are evaluated, it is seen that nature-based practices reduce flood risk, 

improve water quality, contribute to climate adaptation, and increase the long-term resilience of cities, 

thus offering a holistic solution. Therefore, by widespread adoption of urban green infrastructure 

systems, water is retained at its source. Consequently, to increase urban resilience to water management 

in cities, it is necessary to rapidly implement green infrastructure systems. For successful 

implementation, local governments must develop mandatory strategic plans, include them in 

infrastructure investments, and address spatial planning, landscape design, and climate adaptation 

policies with an integrated approach. Urban water management is not only a matter for landscape 

architecture but also a strategic planning tool that should be considered multidisciplinarily, involving 

various professional disciplines. 
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Bioprinted Scaffolds Incorporated by Functional 

Nanoparticles 
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By incorporating functional and stimuli-responsive nanoparticles, passive bioprinted scaffolds can be 

transformed into controllable and adaptive material systems. Such particles impart chemical, electrical, 

magnetic, and light-responsive behavior while reinforcing polymer networks and improving rheology. 

These nanoparticles create nanoscale domains that convert external stimuli into localized thermal, 

mechanical, or chemical outputs, enabling conductivity tuning, photothermal heating, magnetic 

actuation, and sustained ion exchange. Together, these effects shift scaffolds from static structures to 

dynamic, stimulus-regulated platforms designed for next-generation responsive biomaterials. 
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Rerapeutic Effect of the SN-38–FeO Nanoparticle Combination 

Targeting Dopamine Receptors in Colorectal Cancer Cells 
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Abstract 

In recent years, the link between cancer pathogenesis and neurotransmitter systems has gained 

increasing attention, particularly the regulatory role of dopamine in tumor biology. Dopamine, a 

monoamine neurotransmitter, can enhance antitumor responses through dopamine receptors (DRs). The 

Caco-2 colorectal adenocarcinoma cell line serves as a suitable model for studying DR-mediated 

signaling and anticancer agents interacting with these pathways. Among therapeutic molecules, 

SN-38 (the active metabolite of irinotecan) exerts strong cytotoxicity via DNA topoisomerase I 

inhibition, while iron oxide nanoparticles (FeO NPs) exhibit anticancer activity through ROS 

generation, modulation of intracellular stress responses, and selective uptake by cancer cells. This 

study evaluated the anticancer effects of SN-38 and FeO NPs on Caco-2 cells and explored the 

potential involvement of dopaminergic signaling in these responses. Materials and Methods: Caco-2 

cells were cultured under standard cell culture conditions. Once optimal conditions were achieved, the 

SN-38 anticancer agent encapsulated within nanoparticles was administered at defined doses (SN-

38 10 nM + FeO 25 µg/mL and SN-38 10 nM + FeO 50 µg/mL). After 24 hours of treatment, cells 

and media were collected for analysis. Cell viability was assessed by MTT assay; oxidative stress 

parameters were evaluated using TAS and TOS assays; and the gene expression levels of dopamine 

receptor 1 and dopamine receptor 2 were examined. Results: The findings showed that the combined 

application of both molecules significantly reduced cell viability (approximately 25–40%) and 

disrupted oxidative stress balance to the detriment of tumor cells. The increase in TOS levels and 

decrease in TAS levels supported the conclusion that the treatment combinations enhanced pro-

oxidant activity. Conclusion: This study demonstrates that the combination of SN-38 and iron 

oxide nanoparticles produces a pronounced anticancer effect in Caco-2 cells. The SN-38/FeO 

nanoparticle combination appears to be a promising therapeutic approach for colorectal cancer. 
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Lead-Free, ETL-Free Perovskite Solar Cells: a SCAPS-1D Defect 

Tolerance Study 
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Abstract 

Perovskite solar cells (PSCs) have rapidly advanced in recent years, achieving impressive power 

conversion efficiencies. However, challenges such as sensitivity to heat, moisture, and the need for 

high-temperature processing hinder their long-term stability and commercialization. Traditional PSCs 

typically use electron transport layers (ETLs) alongside hole transport layers (HTLs) to facilitate 

efficient charge extraction, but these ETLs often require complex and costly fabrication steps. 

Specifically, the device structure studied, as shown in Figure 1, consists of the following layers: 

fluorine-doped tin oxide (FTO), formamidinium tin triiodide (FASnI3) as the absorber layer, doped 

polyanilinine/graphene oxide (PANI/GO) as the hole transport layer (HTL), and silver (Ag). This 

study focuses on lead-free, ETL-free perovskite solar cells, which simplify device architecture and 

enable low-temperature, cost-effective manufacturing suitable for large-area applications. Eliminating 

the ETL and using lead-free absorber materials results in devices that are more environmentally friendly 

and scalable. SCAPS-1D simulation software was used to analyze the impact of interface defect 

densities and defect tolerance on device performance. The results highlight the critical importance of 

interface engineering, especially at the FTO/absorber interface, which has a stronger influence on 

device parameters than the absorber/HTL interface. Reducing the interface defect density to around 

1×1011 cm-2 is essential to minimize charge recombination and energy losses, leading to significant 

improvements in power conversion efficiency (PCE), fill factor, and stability. This work demonstrates 

that careful management of interface quality and defect passivation allows ETL-free, lead-free PSCs 

to achieve performance comparable to more complex architectures without relying on toxic elements or 

high-temperature processes. These insights pave the way for developing stable, efficient, and eco-

friendly perovskite solar cells with simpler fabrication routes, supporting the future of sustainable 

photovoltaic technology. 
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Abstract 

Exosomes released from cancer cells are nano-vesicles that play a critical role in reshaping the 

tumor microenvironment and disrupting the functions of distant cellular targets. Through their 

cargo—oncogenic miRNAs, pro-inflammatory proteins, tumor-specific metabolites, and DNA/RNA 

fragments—they alter intercellular communication pathologically. Exosome-mediated damage 

compromises both central nervous system barrier integrity and neuronal function, thereby 

providing an indirect yet significant contribution to cancer progression. Current therapeutic 

approaches remain insufficient in reducing this toxicity and inflammation. In recent years, studies on 

Panax ginseng have revealed notable effects, particularly in suppressing oxidative stress and 

apoptosis. Moreover, ginseng has been shown to attenuate responses to pro-inflammatory 

mediators such as IL-6 and TNF-α induced by exosomes, and to exert anti-inflammatory activity by 

reducing intracellular NF-κB activation. More realistic evaluation of exosome-mediated toxicity 

and treatment effects is achievable through co-culture models that physiologically reflect neuron–

endothelial interactions. A co-culture model was established using HUVEC and SH-SY5Y cells. 

Following incubation, cancer-derived exosomes obtained from the T98G cell line (40 ng/mL) were 

applied to the co-culture system to induce exosome-mediated toxicity. Ginseng was then 

administered as a therapeutic agent at doses of 200 ng/mL and 400 ng/mL. At the end of the 

treatment period, cellular viability (MTT assay) and oxidative stress markers (TAC and TOS) were 

evaluated. Treatment with 400 ng/mL ginseng reduced oxidative stress and inflammation compared 

with the exosome control group and increased cell viability by approximately 30%. Our study 

shows that ginseng may serve as a therapeutic agent capable of counteracting the harmful effects of 

cancer-derived exosomes on neuronal and endothelial cells. This highlights its potential in 

mitigating exosome-mediated toxicity within the context of neuro-oncological damage. 
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Abstract 

Vegetable oils are a fundamental energy source in human nutrition, as well as important components 

for the transport of fat-soluble vitamins and sensory quality. However, all vegetable oils, especially corn 

oil which is rich in polyunsaturated fatty acids, are quite susceptible to oxidation. Oxidation consists 

of chain radical reactions that lead to deterioration of taste, odor, and color, as well as a decrease 

in nutritional value. The aim of this study is to present the oxidation mechanism in vegetable oils, 

the methods used to determine oxidative stability, and the natural and technological approaches 

developed to increase stability, based on the literature. As a methodological approach, the chemical 

basis of the initiation-progression-termination steps of the oxidation process is explained; and the 

analytical methods used in the evaluation of oxidative stability are defined. In line with the findings 

reported in the literature, it is stated that some methods delay oxidation by chelating metal ions and 

interrupting chain reactions. Studies have shown that natural antioxidants significantly increase 

oxidative stability, especially in oils with a high degree of unsaturation; This is confirmed by the 

prolongation of the induction period and the decrease in reaction rate. Consequently, the literature 

shows that natural and synthetic antioxidants increase the oxidation stability of oils, and are effective 

in extending shelf life, preserving sensory quality, and improving consumer safety. In this context, 

the study contributes to a better understanding of the oxidation processes of vegetable oils and the 

development of strategies to increase their stability. 
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Abstract 

Manual annotation of large text datasets is both time- and cost-intensive, leading to a growing 

need for semi-supervised learning methods. Furthermore, inconsistencies among human labelers 

directly impact the quality of synthetic label generation due to the sensitivity of semi-supervised models 

to initial labels. This study examines the impact of multi-labeler consistency on BERT-based semi-

supervised learning models and proposes a holistic framework for statistically modeling labeler 

reliability, establishing a core training set, and optimizing the synthetic labeling process. The proposed 

approach involves calculating labeler consistency using methods such as Cohen’s Kappa and Dawid-

Skene, generating a core dataset of reliable examples, training the BERT model on this dataset, 

generating synthetic labels for unlabeled data, and redirecting low-confidence examples back to the 

labeler. Furthermore, the process is enhanced with consistency adjustment and noise reduction 

techniques, and a labeling interface is developed for practical use. In conclusion, the study demonstrates 

that multi-labeler consistency plays a critical role on the stability and accuracy of semi-supervised 

BERT models and provides a scalable, reliable and cost-effective automatic labeling infrastructure on 

large text datasets. 
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Abstract 

Albumin-based nanocarrier systems are increasingly gaining attention in cancer treatment due 

to their biocompatibility, long circulation times, and tumour-specific targeting capabilities. Albumin 

nanocarriers can be naturally taken up into tumour tissue via gp60 and SPARC-mediated mechanisms. 

Three-dimensional tumour models and in vivo studies demonstrate that albumin nanocarriers distribute 

within tumour tissue like a natural biomaterial, and conjugation with RGD, folate, transferrin, and 

aptamers significantly enhances cellular uptake. Furthermore, albumin nanocarriers enable tumour-

specific drug delivery and significantly reduce systemic toxicity by exploiting their sensitivity to the 

tumour microenvironment (pH, ROS, and enzyme-sensitive nanocarriers). These controlled release 

strategies also offer advantages in overcoming multidrug resistance (MDR). Furthermore, albumin is 

highly successful in drug delivery in 3D tumour models and, when combined with imaging agents, 

becomes a multi-purpose carrier. All these features make albumin-based nanocarriers a strong clinical 

candidate for targeted, controlled drug delivery with reduced side effects and safe drug delivery systems. 
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