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FOREWORD

We are pleased to extend our heartfelt gratitude to alcjpamts, speakers, chairs, committee members,

and contributors who have made the 2nd International Congress on Trends and Advances in Global
Research and Applications (TAGRA 2025) a distinguished and truly memorable academic gathering.
Building upon the gccess of the inaugural congress, TAGRA 2025 was held in a hybrid format in Erzurum,
Tirkiye, bringing together scholars from diverse fields to exchange ideas, presentedgengesearch,

and foster new avenues for international collaboration.

TAGRA 205 embodies the core mission of our congress series: providing an inclusive, interdisciplinary
platform where advances in science, engineering, social sciences, marine sciences, and emerging
technologies can be explored through rigorous and open acadenlicadig ue. Thi s year 6s
together researchers, practitioners, and students from numerous countries, creating a vibrant environment
enriched by diverse perspectives and innovative contributions.

During the congress, a wide range of plenary tatksted lectures, thematic sessions, and oral and poster
presentations offered participants the opportunity to engage with contemporary challenges, novel
methodologies, and global research trends. The program featured contributions spanning scientific
computation, engineering applications, artificial intelligence, environmental sciences, materials research,
marine technologies, social sciences, educational studies, and many other domains. This broad thematic
diversity i s one of Toih§ Rrabling nmaaniadful irdeeséctions bretgveers t r
disciplines and encouraging holistic approaches to complex global issues.

On behalf of the Organizing Committee, we express our sincere appreciation to our plenary and invited
speakers for sharing their extige and for enriching the scientific content of the congress with their
insightful perspectives. We also extend our gratitude to all authors for their valuable submissions and to the
reviewers for their careful evaluations, constructive feedback, andatiedi to academic excellence.

Our special thanks go to the chairs of the sessions, the coordinators of thematic tracks, and the members of
the scientific, organizing, and advisory committees. Their commitment, professionalism, and tireless efforts
have ben instrumental in ensuring the smooth and successful realization of TAGRA 2025. We are equally
grateful to our institutional partners, sponsors, and supporters for their continued collaboration and
encouragement throughout this process.

We sincerely hopehat all participants departed TAGRA 2025 with new ideas, strengthened academic
networks, and fruitful inspirations for future research. It is our privilege to host such a diverse and dynamic
community of scholars, and we look forward to welcoming youregifuture TAGRA congresses.

On behalf of the Organizing Committee
Muhammet Kaan YEKKLYURT

Organizing Chair
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Message from the Organizing Committee

In a world where technology evolves at breakneck speed, how do we ensure our research keeps
pace?Actually, academic events like this make us ensure we keep pace with the rest of the world.
Aiming to bring together researchers and practitioners worldwide, the TAGRA events will be
bringing together scientists, offering a unique platform to explore ex@lopments in science

and engineering and strengthen interdisciplinary collaboration as well as share innovative

applications.

Organized with a mukdisciplinary approach, TAGRA also aims to bring together academics,
researchers and industry professiernfabm all over the world in different fields to discuss the
latest trends in science and technology and expand the global research vision. Offered with both
faceto-face and online participation options, this flexible structure will increase the acligssibi

and enable us to reach a wider audience worldwide.

TAGRA is aimed to be not only a place for sharing academic knowledge, but also a meeting point
where researchers can get inspired by each other and open doors to interdiscilaiaoyation

and joint projects. In addition, participants will have the opportunity to access comprehensive
information on the most ufo-date information and application techniques through oral and poster
presentations, workshops and special sessiaits &iroundable talks, panel discussions, flash
talks, and demonstrations/exhibits.

We eagerly look forward to seeing it come into reality in the coming events with your valuable
contributions and spread of the word. Worldwide participation signifiesadkeictive commitment

to advancing scientific events. We do not want to become yet another event. We aim high, we aim
for quality, we aim for yield, we aim for innovation, we aim for pure science, for all of us. Be the
brick, be the cement, be the molalplus in making our way into it. As we embark on this journey

together, do not just witness, be active contributors.

While we once again welcome you all, we would like to extend our sincere thanks and gratitude
to everybody who made possible this evemeanto existence before we mark the new year, with
special recognition to the organizing and scientific boards, to the technical board, and to our

keynote speakers who devoted their valuable time to make this event complete in success.

Happy to have youlla.
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Congress at a Glance

The 2nd International Congress on Trends and Advances in Global Research and Applications
(TAGRA 2025) was successfully held oni13 December 2025 in Erzurum, Turkiye, in a hybrid
format that combined onsite and online paratipn. The congress hosted a rich and diverse
scientific program, bringing together researchers, scholars, and practitioners2rcountries

and multiple scientific domains.

The opening day, held onsite, commenced with a Plenary Session, featurirgyidiséd speakers

from Australia, Malaysia, India, and Saudi Arabia. Throughout the first day, participants engaged
in parallel scientific sessions across a variety of fields, including BioTech and BioEngineering,
Marine Sciences, Interdisciplinary Studi®é&gnomaterials, Mechanical Sciences, Architectural
and Civil Engineering, and Optimization, Control and Decision Making.

The second day, conducted entirely online, expanded the thematic diversity of the congress with
sessions in Agricultural and Food SaenBiomaterials, BiologyBiochemistry Pharmacology,

Solar Technology, Earth and Environmental Sciences, Thermal and Fluid Science, Electronics and
Devices, MathsComputatioiiModeling, and Nano Frontiers: Materials and Applications. The
program concluded h a Special Session dedicated to softwdneen solutions for accreditation
management in higher education institutions.

In total, 113 scientific presentations were deliver&® remotely presented arkd faceto-face.

The presentations includefl keynde speechesl00 oral presentations3 attended poster
presentations, antl exhibit/demo presentation at a special session. The congress shoé8ased
abstract-only and 45 full-text contributions from Turkiye(50), Iran (24), Malaysia (15),
Kyrgyzstan(9), Nigeria (5), India (3), Brazil (2), Poland(1), Germany(1), Saudi Arabia(l),
Australia(1), and Indonesidl). The contributions were authored by a totala#l people and
presented by 07 speakers ir27 different sessionsl hybrid, 12 faceto-face andL3 online.

TAGRA 2025 demonstrated the growing international recognition of the congress series and
affirmed its role as a dynamic platform for interdisciplinary scientific exchange. The strong
participation, wide geographical representation, and diveesearch topics reflect the
commitment of the global academic community to advancing science, engineering, and emerging
technologies. The Organizing Committee extends its gratitude to all contributors, session chairs,
reviewers, and participants whose eff@ and engagement ensured t
congress.
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x| OOl w2 x1 |
My dear professors, colleagues, dear students,

Distinguished professors, esteemed colleagues, and dear students, | greet you with respect and my

warmest wishes.

Welcome to the International Congress on Trends and Advances in Global Research and
Application® TAGRA 2025.

Bringing together distinguished representatives from different geographies of the scientific world
in Erzurum, both in person and online, is aagreonor and pleasure for both myself and the
organizing committee. Your participation in our congress is not only an indication of your interest
in this event; it is also a concrete expression of our common will to share knowledge, strengthen

the researchulture, and advance science and engineering.

This year, TAGRA, with its multidisciplinary structure, is more than just a scientific meeting; it is
an international scientific bridge that brings together different academic traditions, research
perspective, and cultural viewpoints on the same platform. Hosting participants from different

countries is a strong indicator of our congr

Our participant profile encompasses a wide range, from accomplished professors to young
researchers, graduate students and undergraduate scientists. This diversity significantly contributes
to TAGRAOGs dynamic, innovative and productiv

Our congress theme, "New Horizons in Science, Technology, and Applications," wedybo

vision aimed at understanding today's rapidly transforming science and technology ecosystem,
discussing the new paradigms driving this transformation, and developing innovative perspectives
for the future. The presentations are a tangible refleofiortensive research processes, academic

experience, and dedication to science.

Throughout the event, current studies in strategic research areas such as Biotechnology and
bioengineering, marine sciences, Nanomaterials, Optimization, control and wletialong,
Architecture and Construction, Mechanical Sciences, Agriculture and Food Sciences,
Biomaterials, Biology, Biochemistry and Pharmacology, Earth and Environmental Sciences, Solar
Technology, Mathematics, Computational and Modeling, Thermal and &tience, Electronics
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and Devices will be discussed. Each of these topics is not only a critical area that determines the
direction of scientific developments; it is also a key theme in building a more just, sustainable and

livable future.

The climate chnge, resource management problems, environmental vulnerabilities, and
accelerating technological transformation that we face globally have made interdisciplinary
collaborations inevitable. TAGRA 2025 serves as an important forum for strengthening these
cdlaborations, generating knowledge, and discussing innovative solutions. On this occasion, |
would like to express my gratitude to all my colleagues who contributed to the realization of our
congress. | would like to express my gratitude to the OrganQomgmittee and the Congress

secretariat team for their outstanding dedication in carrying out the organization process. | would
also like to thank all our invited speakers and participants who will enrich our congress with their

scientific contributions.

Ilhope that Erzurumdés historical texture and
gathering, and | wish you all a fruitful, inspiring, and scientifically fulfilling congress.

Now, with immense excitement and hope, | officially open TAGRA5202
Thank you and | wish you all a productive and inspiring congress.
Hayrunni sa Nadaroj !l u

Scientific Chair

23



TACRA ROBSZ
13-14 December 2025, Erzurum, Trkiy
Congress Book

CONGRESS PROGRAM
Sat, Dec 13

OpeningSessionPlenarySession

— K

BioTechandBioEngineeringBioTechologyandBioEngineering
Marine SciencesSessiorfor Marine Sciences
InterdisciplinarySession

Nanomateriald

Nanomaterial®

Attended Poster Session
OptimizationControland DecisionMaking
Architecturaland Civil
BioTechandBioEngineering
MechanicaSciences

Nanomaterials

OptimizationContmol andDecisionMaking

Sun, Dec 14

GatheringandAcquaintance
AgriculturalandFoodScience
Biomaterials

Biology BiochemistryandPharmacology
EarthandEnvironmentaSciences

Solar Technology

Biomaterials

Biology BiochemistryandPharmacology
NanoFrontiers:MaterialsandApplications
Maths,ComputatiorandModeling
ThermalandFluid Science

Biology BiochemistryandPharmacology
Electronics andevices

SpecialSession
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Sat, December 13

10:00 AM~1:00 PM
10:00AM 1.1.

Opening Session: Plenary Session
Session | Location: Campud/STS,C/Ground2 - MainHall |

Convener: HayrunnisaN a d a r(@epartraenbf FoodProcessingyocationalSchoolof TechnicalSciencesAtatirk University,Erzurum,Tirkiye)

10:30i 10:40AM Opening Ceremony

Speaker

Muhammet KaatY e kK i | y u rof EndineeairggDdpartgnendf Mechanical Engineeringitaturk University, ErzurumTurkiye)

10:40i 10:50 AM Chairs' Speech

Al and Bioinformatics Synergy: Transforming Data Into Precision Healthcare

Speaker
Md. HabiburRahman(Departmenbf HealthSciencesNovel GlobalEducationaFoundationNSW, Australia)

11:101 11:30AM

Graphenated Carbon Nanotubes: Bridging 1D &D&D Carbon for Advanced Functional Systems
Speaker

Ismayadi Ismail (Nanomaterials Synthe&isl Characterization Laboratorystitute ofNanoscience and Nanotechnology, Universiti Putra Malay
43400 Serdang, Selangor Darul Ehsan, Malaysia)

Fabrication and Characterization of Functionally Graded A356 Alloy and Its Composite

Speaker
PrathaSinghS (Departmenbf MechanicaEngineeringSt.Joseph'énstituteof Technology CHennaiJndia.)

11:50AM i 12:10PM

Unim-R Polyherbal Oil: Efficacy and Safety Assessment in Carrageenan and CFA-Induced Arthritis with
Cytokine Profiling

Speaker
AhmadAli (Departmenbf Life SciencesUniversityof Mumbai,VidyanagariMumbai, India)

12:10i 12:30PM Applications of Carbon Based Nanomaterials in Microwave Devices

Speaker
ZainabYunusa(Departmenbf ElectricalEngineeringUniversityof Hafr Al Batin, SaudiArabia)

12:30 12:50PM

A Shift Toward Simplicity: Current Progress,
Perovskite Solar Cells

Technical Challenges, and Future Prospects of ETL-Free

Speaker

FaizArith (Facultyof ElectronicandComputefTechnologyandEngineeringUniversiti TeknikalMalaysiaMelaka,HangTuahJaya, Durian
1:00PM Tunggal, 76100, Melaka, Malaysia)
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2:00i 3:00 PM

2:00PM 1.2.

3:00PM

BioTech and BioEngineering: BioTechology and BioEngineering
Session | Location: Campus/STS,D/1-8-Hall3 |
Convener: HarunArslan(Facultyof FisheriesAtaturk University,Erzurum,Turkiye)

2:00i 2:15PM
Evaluation of the Sensitivity and Specificity of the Diagnostic Electrochemical Biosensor Using
MicroRNAs Biomarkers Involved in Multiple Sclerosis

Speaker
Azizeh Shadidizaji(Departmenbf Agriculture Biotechnology Faculty ofAgriculture, Ataturk University, Erzurum,Turkiye)

2:15i 2:30PM

Speaker
k e y Ap d (Departmendf GeneticsVeterinaryFaculty, Atatiirk University, Erzurum, Tirkiye)

2:30i 2:45PM
Synergistic Effects of Thymus Vulgaris Essential Oil Combined with Antibiotics Against MRSA
(Methicillin -Resistant Staphylococcus aureus)

Speaker
TorkanHaghi (Departmenbf Biology, Facultyof ScienceAtatirk University, Erzurum,Turkiye)

2:45i 3:00 PM
Purification of Exopolysaccharides from Thermophilic Bacillus licheniformis SO2Strain by Three -Phase
Separation (TPP) System and Determination of Their in Vitro Biological Activities

Speaker )
Afranur Timur (GraduateStudent Atatiirk University)
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2:00i 3:20 PM

2:00PM 1.3.

3:20PM

Engineering Sciences: Sessionfor Engineering Sciences
Session | Location: Campus/STS,D/1-2-Hall2 |
Convener: Ah met Nu méDepanzeabkMechanical Engineerindracultyof EngineeringAtatirk University, Erzuruniltrkiye)

2:00i 2:15PM Evaluation of Liquefaction Potential in Erzurum Aziziye District

Speaker
OnurTemiz (Departmenbf GeologicalEngineering)nstituteof ScienceAtattirk University, Erzurum,Turkiye)

2:15i 2:30 PM
Non-Invasive Marine Monitoring with Baited Remote Underwater Video (BRUV)Systems: Capabilities,
Limitations, and Regional Opportunities

Speaker
Rafet¢ a jQztaérk(Departmenbf FisheriesT echnologyEngineeringFacultyof Marine SciencesKaradeniZT echnicaldniversity, TrabzonTirkiye)

2:30i 2:45PM Investigation of Erzurum | | ®istrict Liquefaction Potential With Different Methods

Speaker
Hami t ¢ ak éc éAr¢hiretypeaandrivar Planning, fPasinl®ocational SchoolAtatiirk University Erzurum,Turkiye)

2:45i 255PM  Preserving Genetic Diversity: Why Turkiye Needs a National GenBank

Speaker
Rafet¢ a ] Qztaérk(Departmenbf FisheriesT echnologyEngineeringFacultyof Marine SciencesKaradeniZT echnicalUniversity, TrabzonTiirkiye)

2:55i 3:05PM
An Evaluation of Optimum Inclination Angle for Fixed-angle Solar Panel Installations in Erzurum Province

Speaker
Muhammet KaatyY e k i | y u rof Endineeairg Ddpdrtsnenpf Mechanical Engineeringhtaturk University, ErzurumTrkiye)
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2:00i 3:00 PM
2:00PM 1.4.

Interdisciplinary  Session
Session | Location: Campus/STS,D/1-6-Hall6 |
Convener: As| éhan Esring¢ (Depart ment Aclitectura and BesignpAdativk University, 25249 Hrzudlijnkiy®) a c u | t

2:00i 2:15PM Traditional Arts and Mathematics

Speaker
AydanAkkdk (Departmenbf TraditionalHandicrafts\VocationalSchoolof TechnicalSciencesAtatiirk University, Erzurum,Turkiye)

2:15i 2:30 PM
Risk Assessment of Occupational Hazards in Asphalt Production Plants Using the Fine-Kinney Method

Speaker
EmineCoruh(Facultyof HealthSciencesDepartmenbf OccupationaHealthandSafety,G ¢ m¢ k Dravarsty,G ¢ m¢ k harkiye) ,

2:30i 2:45PM ~ Occupational Health and Safety Practices in the Solar Energy Sector
Speaker
SelgukSincar(Departmenbf MachineryandMetal TechnologiesyocationalSchoolof TechnicalSciencesAtaturk University, Erzurum,
Tarkiye)

2:45i 3:00PM  The Critical Role of Rare Elements in Renewable Energy Systems and Turkiye
Speaker

HuseyinGiillice(MachineryandMetal TechnologiesyocationalSchoolof TechnicalSciencesAtatiirk University, Erzurum,Turkiye)

3:00PM
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2:00i 3:00 PM

2:00PM 1.5.

3:00PM

Nanomaterials 1
Session | Location: Campud/STS,D/1-5-Hall5 |

Convener: Ebru Bozkurt (Department @ccupational Health and Safe¥ocational School of echnical Sciencegtatiirk University, 25240,
Erzurum,Turkiye)

Eco-Friendly Synthesis of Carbon Quantum Dots for Mycotoxin Detection

Speaker
HaticeYuncu (Departmenbf NanosciencandNanoengineeringnstituteof ScienceAtatiirk University, Erzurum,Tirkiye)

Removal of Heavy Metals in Ice Tea Beverages Using Electrochemically Synthesized Glutathione Modified

Electrodes

Speaker
Ay k eknwwvr®dpartmenbf Chemistry Facultyof ScienceAtaturk University, Erzurum,Turkiye)

2:30i 2:45PM Electrochemical Synthesis of CoBi204 Nanostructures

Speaker
HulyaOzturkD o ] @aepartmenbf ChemicallechnologyVocationalSchoolof TechnicalSciencesAtatirk University, Erzurum,Tirkiye)

2:45i 3:00PM

Synthesis and Bioactivities of Zinc Oxide (ZnO) Nanoparticles from Lactobacillus plantarum

Speaker
AysuK é r (Rdpartment of of Nutrition and Dietetics, Faculty of Health Sciences, Atatlirk University, Erzurum, Jurkiye
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2:00i 3:00 PM
2:00PM 1.6.

3:00PM

Nanomaterials 2

Session | Location: Campus/STS,D/1-1-Hall1 |
Convener: Mansur Mustafaogl{Departmenbf NanosciencandNanoengineeringnstituteof ScienceAtattirk University, Erzurum,Turkiye)

Nitrogen -Doped Carbon Quantum Dots for Sensitive Colorimetric Assayof V(V)

Speaker
Habibollah Eskandari (Department of Chemistry, FacnftBasic Sciences, Universitf MohagheghArdabili, Ardabil 5619911367 ,Iran)

Preparation of WO3-X Nanoparticles by UVArIrradiation for Colorimetric  Sensingof Cr(VI)

Speaker
Habibollah Eskandari (Department of Chemistry, FacnftBasic Sciences, Universitf MohagheghArdabili, Ardabil 5619911367 ,Iran)

Efficient CO-Free Carbonylation of Aryl Halides Catalyzed by SBA-15-Supported Pd-1,10 -Phenanthroline

Speaker
Yagoub Mansoori (Department Applied Chemistry, Faculty of Science, University of Mohaghegh Ardabili, Ardabil, 561887 Iran)

2:301 2:45PM
Tetrachloroperylene Dianhydride asa Simple and Capable Sensor; CaseStudy: Cyanide Anion and
Primary Aliphatic Amines

Speaker
MohammadReza Zamanloo (DepartmenftApplied Chemistry, Facultpf Science, Universitpf MohaghegtArdabili, Ardabil, Iran)

2:45i 3:00 PM
Comparative Effects of Cold Plasmaand Microwave Pretreatments on Bioactive Compounds in
Hydroalcoholic Quince Leaf Extracts

Speaker
BahramFathiAchachloue(Departmenbf FoodScienceandTechnology Universityof MohagheghArdabili, Ardabil, Iran)
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2:00i 3:00 PM

Optimization Control and Decision Making
Session | Location: Campud/STS,D/1-10-Hall 4 |
Convener: Bilal UsanmaZDepartmenbf ComputeEngineeringFacultyof EngineeringAtaturk University, Erzurum,Turkiye.)

2:00i 2:15PM
A Comparative Study of Optimization -Based Control Strategies for a Two-Tank Liquid Level System

Speaker
KaanCan(Departmenbf ElectricalandElectronicsEngineering Facultyof EngineeringAtaturk University, Erzurum,Turkiye)

2:15i 2:30PM Perceptions of Artificial Intelligence in Turkey: A Descriptive Analysis of TGSSData

Speaker
EsraCelik (Departmenbf Industrial Engineeringracultyof EngineeringAtatiirk University, Erzurum,Turkiye)

2:30i 2:45PM
Data-Driven Quality Control in Iron and Steel Production: Evaluating the Impact of Carbon Content and
Process Parameters Using Machine Learning

Speaker
Tuba Irmak (Departmentdf Industrial Engineeringracultyof EngineeringAtatiirk University, ErzurumTrkiye)

2:45i 3:00PM  Analysis of the RLCircuit Using Physics-Informed Neural Network (PINN)Method

Speaker
PeruzeA y d ®epartmenbf Computer Engineeringnstituteof ScienceAtaturk University, Erzurum,Turkiye)
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9:30—-10:00 AM
12:30AM / 3:00 PM

QSPR Study on Photo Oxidation Reaction of Aromatic Micro Pollutants Using the Genetic Algorithm
Support Vector Machine

Speaker
Eslam Pourbasheer (University of Mohaghegh Ardabili, Ardabil Iran)

- Copper-Based Metal-Organic Framework Cu(BDC) as a Reusable Heterogeneous Catalyst for
Efficient N -Arylation of NH -Heterocycles

Speaker
Yagoub Mansoori (Department of Applied Chemistry, Faculty of Science, University of Mohaghegh Ardabili, Ardabi#158699Iran)

Production of Low -Fat Mayonnaise Using Pomegranate Peel Powder and Evaluation of Its
Physicochemical and Sensory Properties

Speaker
Bahram Fathidchachlouei (Department of Food Science and Technology, University of Mohaghegh Ardabili, Ardabil, Iran)

13:00PM/3:30 PM
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3:30i 4:30PM

Architectural and Civil
Session | Location: Campus/STS,D/1-10-Hall 4 |
Convener: Meral Oltulu (Faculty of Engineerindpepartmenof Civil EngineeringAtaturk University, Erzurum,Turkiye.)

3:30i 3:45PM
Effect of Concrete Strength Class, Maximum Aggregate Particle Size, and Curing Type on Ultrasonic Pulse
Velocity

Speaker
IbrahimIshagM Alkhattab(Departmenbf Civil EngineeringFacultyof EngineeringAtattrk University, Erzurum,Tirkiye)

3:45i 4:00 PM A Nature -Based Healing Approach: Horticultural Therapy Gardens

Speaker
Aslihan Esringu (Department of Landscaaehitecture, Facultypf Architecture and Desigmtatiirk University, 25249 Erzururn,irkiye)

4:007 4:15PM

The Impact of Amorphous Boron Waste on the Long-Term Mechanical Properties of Steel Fiber -
Reinforced Concrete

Speaker
Meral Oltulu (Faculty of EngineeringDepartmenbf Civil EngineeringAtaturk University, Erzurum,Turkiye.)

4:15i 4:30PM Urban Water Management Approaches for Resilient Cities

Speaker )
SenanuseheA ] b g@raduatsStudentAtatirk University)
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3:30i 4:30PM

BioTech and BioEngineering
Session | Location: Campus/STS,D/1-8-Hall 3 |
Convener: Meldak i k e c(Depgjtrnent oMolecularBiology and Geneticsracultyof ScienceAtaturk University, ErzurumT urkiye)

3:301 3:45PM
Combining Black Seed Oil with Antibiotics: A Promising Strategy Against Klebsiella pneumoniae and
Acinetobacter baumannii

Speaker
TorkanHaghi(Departmenbf Biology, Facultyof ScienceAtattirk University, Erzurum,Turkiye)

3:45i 4:00 PM New Approaches to Microneedle Technology and Alzheimer's Vaccine Applications

Speaker

HayrunnisaN a d a r(@epartraendf FoodProcessingyocationalSchoolof TechnicalSciencesAtatirk University,Erzurum,Tarkiye)

4:001 4:15PM
Use of Metal Oxide Nanopatrticles in the Food Industry: Toxicological Risksand Effects on Child Nutrition

Speaker
BehinaAsadoghli(Departmenbf Nutrition andDietetics,Faculty ofHealth SciencesAtatiirk University, Erzurum,Tirkiye)

4:15i 4:30PM
Examination of the Effect of Genistein on CD36Lipid Receptor and Lipid Profile in Liver Cancer Cell Line

Speaker
EbruK & I(Facultyof Health SciencesPepartmentf Nutrition andDietetics,Atatiirk University, Erzurum,Turkiye)
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3:301 4:45PM

Experimental and Numerical Investigation of  the Thermo -Hydraulic Performance of Mini-Channel
Graphite Foam and Aluminum Heat Sinks

Speaker
Zekeriya Kutlu(Departmenbf MechanicaEngineering Facultyof EngineeringAtaturk University, Erzurum,Turkiye)

- Performance Assessment of Thermoelectric Cooling Applied to Photovoltaic Panels

Speaker }
MuhammetHarunOsta(Atatirk Universitesi)

Effect of Using a Vertical Heat Exchanger on Performance in aVapor Co mp r e $ilsaERump Using
R417a Gas as an Alternakve to R22

Speaker
Fadimek i m KDegartmenbf MechanicaEngineeringFacultyof EngineeringAtatirk University, Erzurum,Turkiye)

— Alternative Wing Designsfor UAVs

Speaker
Hiseyin GlndufDepartment oMechanicaEngineering, Facultgf EngineeringAtaturk University,Erzurum,Turkiye)

Energy Efficiency -Focused Entropy Analysis: Investigation of Nanofluid Heat Transfer Processes

Speaker
Ali Sharifi (Facultyof MechanicaEngineeringUniversityof Tabriz, Tabriz, Iran)
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3:30i 4:45PM
3:30PM 1.9.

4:45PM

INER N EVEELS

Session | Location: Campus/STS,D/1-1-Hall1 |
Convener: EsenT a kK] én

3:30i 3:45PM

Optical and Biological Properties of Carbon Quantum Dots Synthesized from Daucus Carota Ssp. Sativus
Var. Atrorubens Extract

( Df\ptetiontandPietdtics,Facultyof HealthSciencesAtatirk University, Erzurum,Turkiye)

Speaker
Ezopalavan(Departmenbf MolecularBiology andGeneticsFacultyof ScienceAtatlrk University, Erzurum,Turkiye)

3:45i 4:00 PM

Sustainable Nanomaterial Production: Carbon Quantum  Dots Synthesized from Biological Waste

Speaker

TahaYasinBayram(Departmenbf MolecularBiology andGenetics|nstituteof ScienceAtaturk University, Erzurum,Turkiye)

Optical Properties of a Novel Pyrazoline Derivative in Diverse Micelle Systems
Speaker

Ebru Bozkurt (Department @ccupational Health and Safeocational School of echnical Sciencegtatiirk University, 25240, Erzururijirkiye)

Oxidation Mechanism in Vegetable Oils and Methods for Increasing Oxidation Stability

Speaker
B ¢ kA yad (Bepartmenbf ChemicalEngineeringFacultyof EngineeringAtatiirk University, Erzurum,Turkiye)

4:301 4:45PM

Characterization of Annealed and Unannealed Iron -Doped Tungsten Oxide Thin Films Grown by Co-
Sputtering

Speaker

Hil al K¢ br a SajHleatnmal 4nD Elgrteonids Engineeringy FacolffEngineeringAtatiirk University, ErzurumT rkiye)
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3:30i 4:30 PM
3:30PM 1.10.

Optimization Control and Decision Making
Session | Location: Campud/STS,D/1-2-Hall2 |
Convener: Elif K & IDéliee (Facultyof EngineeringDepartmenbf IndustrialEngineeringAtaturk University, Erzurum,Turkiye)

3:30i 3:45PM Cauliflower Disease Classification Using Vision Transformer Architecture

Speaker
RabiyeK & |(Cepartmendbf ComputelEngineering, Facultgf EngineeringAtatiirk University, Erzurum,Tirkiye)

3:45i 4:00 PM
Evaluation of Entrepreneurial Projects Using Multi -Criteria Decision-Making Methods: the Caseof the
KOSGEB Entrepreneurial Support Program

Speaker
Hal i |G ebzatDegartmenof IndustrialEngineeringAtatirk University, Erzurum,Tirkiye)

4:00i 4:15PM
Microcontroller -Based Smart Monitoring Solutions for Critical Communication and Energy Infrastructures

Speaker
Tuba¢ a k €an(Bepartmenbf ElectricalandAutomation,TechnicalScience/ocationalHigh School Ataturk University,25250, Erzurunilurkiye)

4:15i 4:30PM
The Impact of Multi -Tagger Consistency on Semi-Supervised Natural Language Processing Models: A
Bert-Based Tagging Approach
Speaker
AleynaKaraosmar(Departmenbdf SoftwareEngineeringnstituteof ScienceAtaturk University, Erzurum,Turkiye)

4:30PM
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Sun, December 14

1:15PM 1.11. 1:15i 1:30 PM

Gathering and Acquaintance
Contribution | Location: Virtual Room,VCR/1-1 |
Convener: Cemil Bayram(Departmenbf PharmacologgndToxicology,Facultyof Veterinary Ataturk University, Erzurum,Turkiye)

1:30PM
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1:30i 2:30 PM
1:30PM 1.12.

Advances in Albumin -Based Nanocarriers: Novel Engineering Strategies and Functional Enhancements
Speaker
Bettil Cigek (Departmenbf Physiology Facultyof Medicine,ErzincanBinali Yildirim University, Erzincan,Turkiye)

- Fluorescence Spectroscopy in the Study of Animal Meats
Speaker

ZhyldyzaiOzbekovgDepartmenbf FoodEngineeringFacultyof EngineeringKyrgyz-TurkishManasUniversity, Bishkek,Kyrgyz Republic)

- Product Innovation and Processing Technologies for Agroforestry Food Products

Speaker
JamilaSmanalievgFoodChemistry Facultyof ChemistryandFoodChemistry,Technisché&niversitatDresdenGermany)

Chemical Composition, Physico -Chemical Properties and Amino Acid Profile of Muffins Enriched with
Cricket Powder (Acheta Domesticus)

Speaker

Aichurok Mazhitova(Departmenbf FoodEngineering Engineeringaculty,Kyrgyz-TurkishManasUniversity, Bishkek720038 Kyrgyzstan)

2:30PM
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1:30i 2:30 PM
1:30PM 1.13.

Biomaterials
Session | Location: Virtual Room,VCR/1-3 |
Convener: AbbasRazmi(IndependenResearcheErzurum, Turkiye)

1:30i 1:45PM
Investigation of the Cellular Effects of Infrared Electromagnetic Waves and Carbon Nanotubes on HT29
Cell Line

Speaker
Farshad otfollahzadenDepartmenbf PhysicsMAH., IslamicAzadUniversity,Mahabadran)

1:45i 2:00 PM
Cellular Toxicity of Laser, Iron Oxide and Manganese Oxide Nanoparticles on the Viability of Breast
Cancer Cells Line

Speaker
AysanMansournig Departmenbf PhysicsMAH. IslamicAzadUniversity,Mahabad]ran)

2:00i 2:15PM
Mechanistic Insights Into Tissue Regeneration Using Carbon-Based Nanoparticles in 3d Bioprnting

Speaker

Fatemeh Barati (Department of Medical Nanotechnology, FaafitgvancedTechnologies in Medicine, Iran University Medical Sciences, Tehre
Iran)

2:15i 2:30PM Bioprinted Scaffolds Incorporated by Functional Nanoparticles

Speakers

Fatemeh Barati (Department of Medical Nanotechnology, Faculigledinced Technologies in Medicine, Iran University of Medical Sciefedsan
Iran), BehnazAshtari (Departmenbf MedicalNanotechnologyf-acultyof Advancedl echnologiesn Medicine,Iran University od Medical Sciences.
Tehran, Iran)

2:30PM
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1:30i 2:30 PM
1:30PM 1.14.

Biology Biochemistry and Pharmacology
Session | Location: Virtual Room,\VCR/1-4 |
Convener: Cemil Bayram(Departmenbf PharmacologgndToxicology,Facultyof Veterinary Ataturk University, Erzurum,Turkiye)

1:30i 1:45PM Comparative Morphology of the Spleen in Mammals, Birds, and Amphibians (Frogs)

Speaker
BermetKydyralieva(Biology Department,Facultgf SciencesKyrgyz-TurkishManasUniversity, Bishkek Kyrgyzstan)

1:45i 2:00 PM
Therapeutic Effect of the SN38&eO Nanoparticle Combination Targeting Dopamine Receptors in
Colorectal Cancer Cells

Speaker
OzlemUtme (Departmenbf Medical Pharmacologyfacultyof Medicine k e yEtiebaliUniversity, Bilecik, Turkiye)

2:00i 2:15PM
Network Pharmacology and Machine Learning -Driven Virtual Screening with Dynamics Simulations of
Natural Compounds for Glioblastoma

Speaker
DamilolaOmoboyowa/AdekunleAjasin University, AkungbaAkoko OndoState Nigeria)

2:15i 2:30 PM
Graphene/Cellulose Nanocomposite Accelerate Oral Wound Healing in Diabetic Rats by Mitigating
Oxidative Stress and Apoptosis in Gingival Fibroblasts.

Speaker
SanaGhaffarzadeliDepartmenbdf PharmacySchoolof PharmacyShahidBeheshtlniversityof MedicalSciencesT ehranTehran,lran.)

2:30PM
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1:30PM 1:307 3:30PM

Earth and Environmental Sciences
Session | Location: Virtual Room,VCR/1-1 |
Convener: Alper Nuhoglu (Department of Environmental Engineering, Faculty of Engineering, Atatiirk University, Erzurum, Tiirkiye)

1:30i 1:50 PM Prevention and Mitigation Strategies for Sinkholes Using Soil Improvement Techniques

Speaker

Hamed Niroumand (Department@Eotechnical anHlydraulic Engineering, Facultyf Civil and Environmental Engineering, Gdarigkiversityof
TechnologyGdanskpPoland.)

1:50i 2:05PM
Integrated Geophysical, Geochemical and Hydrogeological Methods to Investigation of Groundwater
Contamination: A CaseStudy of Osubi, and its Environ Southern Nigeria

Speaker
WasiuOsisanydDepartmenbf PhysicsCollegeof ScienceFederalniversityof PetroleunResourcesffurun, DeltaState Nigeria)

2:05i 2:20PM
Innovative Pathways for Circular Economy: Repurposing Coal Mine Waste in Construction Materials

Speaker
BishnuPadaBose(Departmenbf Civil EngineeringHaldialnstituteof TechnologyHaldia, India)

2:20i 2:35PM
Integrated Electrical Resistivity  Investigation of Subsurface Peat and Clay Deposits in Orile Whitesand,
Orile dganmu, Lagos, Southwestern Nigeria

Speaker
WasiuOsisanydDepartmenbf PhysicsCollegeof ScienceFederalUniversityof PetroleunResourcesffurun, DeltaState Nigeria)

2:35i 2:50 PM
Hydrogeochemistry, Petrography, and Groundwater Quality in the WarudApo Area (Abuja FCT, Nigeria)

Speaker
HairatAbubakar(Departmenbf GeologyandMining, NasarawestateUniversity, Keffi, Nigeria)

2:50i 3:05PM
Integrated Geophysical and Hydrochemical AssessmentOf Groundwater
Contamination And Aquifer Vulnerability In The Ifewara Area, Southwestern Nigeria

Speaker
Kamorudeerflasi (Departmenbf Physicswith Electronics Universityof llesa,llesa,Nigeria)

3:30PM
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1:301 3:05PM

Solar Technology

Session | Location: Virtual Room,VCR/1-5 |

Convener: Mutlu K u n d &Depa®@menbf PhysicsFacultyof ScienceAtaturk University, Erzurum25240,Tirkiye)

Structural Analysisof La-Do p e d Mo Or@nspdrdUayers and Their Correlation with Perovskite Solar
Cell Performance

Speaker
ZulfanizamAbdul Wahab(Universiti Teknikal MalaysiaMelaka)

Towards High-Efficiency Cs Pb 1 A& P e r o @eliskA Coreput&ionkl athway to Material and Device
Optimization,
Speaker

Nurul FarinaMohd Nazli (Facultyof ElectronicandComputeiTechnologyandEngineering FTKEK), Universiti TeknikalMalaysia Melaka, Hang
Tuah Jaya, 76100, Durian Tunggal, Malaysia)

Influence of Low-Temperature Annealing on Copper lodide asHole Transporting Layer for Perovskite
Solar Cell Applications

Speaker

OmsriVinashaAliyaselvam(Centrefor TelecommunicatiofResearcl& Innovation,Facultyof ElectronicandComputeEngineering, Universiti
Teknikal Malaysia Melakaylalaysia)

2:15i 2:30 PM

Synthesis and Characterization of Ni-Doped ZnO Nanorods for Potential Usein Solar Cells

Speaker
ThaniesMurugan(GraduateStudentUniversiti TeknikalMalaysiaMelaka)

Harnessing Interface Engineering to Unlock Performance in Lead  -Free, ETL -Free Perovskite Solar Cells: a

SCAPSLD Defect Tolerance Study

Speaker
NabilahAhmadJalaludin(Facultyof ElectronicsandComputefTechnologyandEngineeringUniversiti TeknikalMalaysiaMelaka)
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2:40PM 1.15. 2:40i 4:10PM

Biomaterials
Session | Location: Virtual Room,VCR/1-3 |
Convener: AbbasRazmi(IndependeriResearcheErzurum, Turkiye)

2:40i 2:55PM
Unraveling the Mechanism of TiCN Film-Coated NiTi Substrate Toxicity: Evidence of Mitochondrial
Electron Transport Dysfunction in Gingival Cells from Diabetic Rats

Speaker
ParvaneiNaserzadelColorectalResearctCenterran Universityof Medical SciencesTehran Iran)

2:55i 3:10PM Functional Nanoparticle Incorporated Bioprinted Scaffolds

Speaker

Fatemeh Barati (Department of Medid&notechnology, Faculgf AdvancedTechnologies in Medicine, Iran University Medical Sciences, Tehre
Iran)

3:10i 3:25PM Effect of Sliding Wear Mechanism of Titanium Biomaterials: 3D Finite Element Analysis

Speaker

EfeCetinY é | rfDeemartmenof Control SystemsElectricalandElectronicEngineeringEngineeringandArchitectureFaculty,Kilis 7Ar a | & k
University, Kilis, Turkiye)

3:25i 3:40PM Classification of Biomaterials and Their Biomedical Applications

Speaker
AbbasRazmi(IndependenResearcheErzurum,Tirkiye)

3:40i 3:55PM
Design and Manufacture of PLCControlled Laboratory Wear Device for in Vitro Biomedical Applications

Speaker

Ibrahim Elebeyd (Department of Electrical and Electronics Engineering, Graglthadel of NaturalanAp p | i ed Sci e n Umeiersity, K
Kilis, Turkiye. / Departmenbf ElectricalandElectronicsEngineering Facultyof EngineeringFirat University, Elazig, Trkiye)

3:55i 4:10PM
Investigation Contact - and Contact-Free Wear Resistance of Titanium for Biomedical Applications:
Correlation with Wear Depth and Volume Loss

Speaker

EfeCetinY é | rfeemartmenof Control SystemsElectricalandElectronicEngineeringEngineeringandArchitectureFaculty,Kilis 7Ar a |l é k
4:10PM University, Kilis, Turkiye)
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2:40PM 2:40i 3:40 PM

Biology Biochemistry and Pharmacology
Session | Location: Virtual Room,VCR/1-4 |
Convener: Cemil Bayram(Departmenbf PharmacologgndToxicology,Facultyof Veterinary Ataturk University, Erzurum,Turkiye)

2:40i 2:55PM
Gross and Micromorphological Evaluation of  Yak (Bos Grunnies) Hindlimb Muscle Under Refrigeration
and Freezing Conditions

Speaker
NazgulimanberdievgFacultyof Science®epartmenof Biology, Kyrgyz-TurkishManasUniversity,Bishkek,Kyrgyzstan)

2:55i 3:10 PM
Study of Elemental (Micro- and Macro-) Nutrient Content in Dracocephalum € Mb e Bumge from the Alai
Range, Kyrgyzstan

Speaker
Nurgul ErmekovgDepartmenbf Biotechnology Institute Of GraduateStudies Kyrgyz Turkish ManasUniversity)

3:10i 3:25PM Effect of Temperature on the Structural and Thermal Properties of Perna Viridis Shells

Speaker

Rosnah Nawang (Nanomaterial Syntesis and Characterization Laboratory, InstNates€ience and Nanotechnology, Universiti Putra
Malaysia, Serdang Selangor, Malaysia)

3:251 3:40PM
The Study and Methodological Support for the Development of Natural Science Competencies in 5th -
Grade Students of Secondary School No. 117 Named After Ch. Aitmatov in Bishkek

Speaker
GulnaraSharshenalievéDepartmenbf GeneraBiology andTechnologyof its Teaching)nstituteof NaturalScienceskyrgyz State University named

after |. Arabaev, Bishkek, Kyrgyz Republic)
3:40PM
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2:40PM 1.16. 2:407 4:10PM

4:10PM

Nano Frontiers: Materials and Applications

Session | Location: Virtual Room,VCR/1-2 |
Convener: Emir Cepni (Department dlectrical and Electronics Engineering, FacaffEngineeringAtatiirk University, Erzurum, 2524T{irkiye)

2:401 2:55PM

Enhanced Salinity Detection Using Zinc Oxide Nanorod Coated Tapered D-Shape Plastic Optical Fibers

Speaker
Siti HalmaJohari(Fakulti TeknologidanKejuruteraarElektronik danKomputer,Universiti Teknikal MalaysiaMelaka)

Fe-Pt Nanoparticles: Synthesis and Characterization

Speaker

Zhazgul Kelgenbaeva (Institute @Ghemistryand Phytotechnology, Nationatademyof Sciences ofthe Kyrgyz Republic, 72007 Bishkek,
Kyrgyzstan)

3:10i 3:25PM Pharmacological Properties of Curcumin-Encapsulated Nanoclays

Speaker
ShahriyaiKarimdoustDepartmenbf Geology,PayameNoor University,Ardebil, Iran)

Zinc Oxide Nanostructure Buffer Layers for Improved Charge Transport and Efficiency in DSSC

Speaker

Juraina MdY usof (Functional Nanotechnology Devices Laboratory, Institute of Nanoscience and Nanotechnology, Universiti Putra Malaysig
Malaysia)

Improving the Pharmacological Properties of Curcumin by Nanoclay

Speaker
ShahriyaiKarimdoustBeti(Departmenbf Geology,PayameNoorUniversity,Ardebil, Iran)

Electrospun Carbon-Based Nanofibers for Advanced Material Applications

Speaker

Mohd Ali MAT NONG (Functional Nanotechnology Devices Laboratory (FNDL), Institufdasfoscience and Nanotechnology Universiti Putra
Malaysia, Serdang, Selangor, Malaysia.)
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3:15PM 1.17. 3:15( 4:45PM

4:45PM

- Asymptotic Solution of Singular Perturbed Volterra -Type Integral Equations

Speaker
PeyilEsengukyzy (Departmenbf Mathematicsfacultyof SciencesKyrgyz-TurkishManasUniversity,Bishkek,Kyrgyzstan)

- Demand Prediction in Textile Production: A Machine Learning -Based Approach

Speaker
Mucize BELDEKTOMUK (Department ofndustrial Engineering, Department®foduction and Service Systems, Facaftngineering and
Architecture, Eskisehir Osmangazi University, Eskikehir, Tg¢rk

— Solution of Second Order Singular Perturbation Problem Using Cubic B-Spline Functions

Speaker
MehrdadLAKESTANI (Departmenbf Applied MathematicsUniversityof Tabriz, Tabriz,Iran.)

Development of Al-Machine Learning with the One Health Framework in the Prevention of  Foodborne
Diseasein the "Program Makanan Bergizi Gratis Indonesia”

Speaker

| Made Dwi MerthaAdnyana (Department of Microbiology and Parasitology, Faculty of Medicine and Health Science, Unidamshadambi,
36122 Indonesia)

Numerical Solution of Singularly Perturbed Differential Equations Using Interpolation and Collocation

Speaker
SedaghaBhahmoragDepartmenbf Applied MathematicsUniversityof Tabriz, Tabriz,Iran.)

- Modelling Economic Variables in Offshore Oilwell Drilling

Speaker
DalmoS.Amorim Jr.(Departmenbf Energy |[EE-USP, Instituteof EnergyandEnvironmentUniversityof SaoPaulo,Brazil)
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3:40PM 1.18. 3:407 5:00 PM

5:00PM

Thermal and Fluid Science
Session | Location: Virtual Room,VCR/1-1 |
Convener: Mansur Mustafaogl{Departmenbf NanosciencandNanoengineeringnstituteof ScienceAtattrk University, Erzurum,Turkiye)

3:40i 3:55PM

Numerical Analysis of Heat Transfer in Laminar Flow with Star-Cross Section Channel and Central and
Circular Pipes

Speaker
Mansur Mustafaogl{Departmenbf NanosciencandNanoengineerindnstituteof ScienceAtattirk University, Erzurum,Turkiye)

3:55i 4.10PM  The Effect of Fractal Phenomena on the Thermal Conductivity of Nanofluids

Speaker
BahmarrahmatinejadDepartmenbf MechanicaEngineeringTechnicalandVocationalUniversity (TVU) Tehran/ran)

4:10i 4:25PM
Design and Thermodynamic Analysis of a Geothermal -Based Tri-Generation System for Simultaneous
Production of Power, Fresh Water, and Domestic Hot Water

Speaker

YaserShokri (Departmenbf MechanicalEngineering,Facultgf EngineeringUniversity of Tabriz, Tabriz, Iran)
4:25i 4.40PM  Application of Dynamic Light Scattering Method in Nanofluids

Speaker

BahmarrahmatinejadDepartmenbf MechanicaEngineeringTechnicalandVocationalUniversity(TVU) Tehran/ran)
4:40i 5:00 PM Use of Nanoparticles for Drilling Fluid in Petroleum Industry

Speaker
AbdollahEsmaeili(Geosciencemstitute (IG/UFPA), Faculty of GeologyUniversidadeé-ederaldo Para(UFPA), Belém,PA, Brazil)
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3:50PM 1.19. 3:50i 4:50 PM

Biology Biochemistry and Pharmacology
Session | Location: Virtual Room,VCR/1-4 |
Convener: Cemil Bayram(Departmenbf PharmacologgndToxicology,Facultyof Veterinary Ataturk University, Erzurum,Turkiye)

3:50i 4:05 PM

Speaker
Bakyt Borkoev(Departmenbf ChemicalEngineeringFacultyof EngineeringKyrgyz-TurkishManasUniversity,Bishkek,Kyrgyz Republic)

4:05i 4:20PM
Therapeutic Potential of Ginseng Against Cancer Exosomednduced Toxicity in Neuronal and Endothelial
Cells

Speaker
YunusEmreA y d (Bepartmenbf MedicalPharmacologyf-acultyof Medicine k e \EdlebaliUniversity,Bilecik, Turkiye)

4:20i 4:35PM
Remediation of Heavy Metal and Dye Pollution in Kyrgyzstan Using Nanotechnological and Biological
Methods

Speaker
FatmaMelikeY EK KL YURT ( Of Biplayy, Facnkyof ScienceKyrgyz-TurkishManasUniversity, Bishkek,Kyrgyz Republic)

4:351 4:50 PM

Speaker
KalipaSalieva(Departmenbf ChemicaEngineeringFacultyof EngineeringKyrgyz-TurkishManasUniversity,Bishkek,Kyrgyz Republic)
4:50PM
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4:20PM 1.20. 4:20i 5:20 PM

5:20PM

Electronics and Devices
Session | Location: Virtual Room,VCR/1-2 |
Convener: KaanCan(Departmenbf ElectricalandElectronicsEngineeringFacultyof EngineeringAtaturk University, Erzurum,Trkiye)

4:20i 4:35PM
Methane Detection from Food Waste Digestion Using Titanium Dioxide -Graphene GasSensorwith 10T
Integration

Speaker

AdamZafry (Centralfor TelecommunicatioResearclandinnovation(CeTRI),Facultyof Electronics& ComputeiTechnology& Engineering,
Universiti Teknikal Malaysia Melaka, 76100 Durian Tunggal, Melaka, Malaysi)

4:35 4:50PM
Development of a SensorArray (MQ2, MQ4 and MICS5524)for Methane GasDetection with 10T-based
Monitoring

Speaker

AFIQ IRHAM (Centralfor TelecommunicatioiResearctandinnovation(CeTRI),Facultyof Electronics& ComputeiTechnology& Engineering,
Universiti Teknikal Malaysia Melaka, 76100 Durian Tunggal, Melaka, Malaysia)

4:50i 5:05 PM
Comparison of Metal-Oxide Semiconductor Sensorsfor Ethanol Detection at Room Temperature
Speaker
RajaAhmadArifikri Rajalsmail (Centralfor TelecommunicatioResearclandinnovation(CeTRI),Facultyof Electronics& Computer Technology &
Engineering, Universiti Teknikaalaysia Melaka, 76100 Durian Tunggal, Melaka, Malaysia)

5:05i 5:20 PM Comparison of Fabricated TiO2 GasSensorwith MQ135 for Spoiled Fruit Detection

Speaker

Yudesh Kumar Kumara Raja (DepartmengEtdctronic Industry, Facultyf Electronics &Computer& Engineering,UniversitiTeknikal Malaysia
Melaka, 76100 Durian Tunggal, Melaka, Malaysia)
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5:30i 7:.00PM

Special Session

Session | Location: Virtual Room,VCR/1-1 |
Convener: KaanY e K i (Syntagra)

5:30i 7:00 PM

An Integrated Web-Based System for Managing MEDEK,MUDEK,and YOKAKAccreditation Processes
Speaker

MahmutY e k i (Dgpartmenbf ComputeechnologiesK z rKkavramVocationalSchool K z nitirkiye)
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Ahmad Ali

Senior Assistant Professor in the Department o
Life Sciences

Head of the Molecular Biochemistry
Laboratory at University of Mumbai

University of Mumbai
India

Dr. Ahmad Ali is currently working as Assistant Professor (Senior) in the Department of Life Sciences,
University of Mumbai, Mumbai, India. Earlier he worked in the National Institute of Pharmaceutical
Education and Research (NIPER). He studied at Janmradbdal, New Delhi for MSc Biochemistry and at
University of Mumbai for PhD degree in Life Sciences. He has over 18 years of teaching and research
experience. Presently he is heading the Molecular Biochemistry Laboratory in the Department where he is
supervsing MSc and PhD students. His areas of research are Protein and DNA Biochemistry with special
contributions on Glycation of biomolecules, DNA damage, antiglycating anégatégating properties

of natural products. He has also made significant coniibsiin the area of traditional medicines and their
therapeutic applications especially antidiabetic andiafidimmatory potentials. Cyanobacterial systems

are another thrust area in his lab where researchers are exploring various application®fahesses in

the field of bioremediation, cosmetics and health benefits. He has received several extramural grants from
Government and private funding agencies. He has collaborators from National and International
laboratories. He is also a recipient of BM Travel Grant to attend European Molecular Biology
Organization (EMBO) Research Course and CSIR Travel grant to attend International conference. Recently
he was invited for Erasmus Mobility program by the University of Agricultural Science and Veterinary
Medicine at ClujNapoca, Romania. He is serving as the Reviewer and member of Editorial board of various
international journals like Chemosphere, Frontiers in Plant Sciences and Microbiology, Glycobiology,
International Journal of Biological Macromolecsi@nd other journals of Elsevier, Frontiers, Springer etc.

He has contributed more than 75 research articles iarpeiewed national and international journals. He

is also author of one book and more than 30 book chapters from Springer, Taylor & &nanEisevier
publishing houses. He has presented his work in many international and national conferences as Invited
Speakers and Resource persons. He has also worked as a Member of the organizing committee for many of
these conferences. Recently he wa#téad by the University of Debrecen, Debrecen, Hungary as a visiting
Faculty to interact with the researchers from the University.
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Faiz Arith

Manager at the Centre of Telecommunication
Research and Innovation (CETRI)

Senior Lecturer and Head of the Mico and
Nano Electronic Research Group at UTeM

Universiti Teknikal Malaysia Melaka
Malaysia

Dr Faiz Arith received the B. Eng. in Electrical & Electronic Engineering from the University of Fukui,
Japan. Then, he obtained an M.ScMictroelectronic from the National University of Malaysia and
subsequently a Ph.D. in Semiconductor Materials and Devices from Newcastle University, United
Kingdom. Currently, he is the Manager of the Centre of Telecommunication Research and Innovation and
the Head of the Micro and Nano Electronic Research Group at Universiti Teknikal Malaysia, Melaka,
Malaysia. His main research interest is semiconductor materials and devices including silicon carbide
power semiconductor devices, solar cells, advanced giackand optoelectronics devices. He has
authored three book chapters, and more than 50 articles, and has won several international innovation
competitions. To date, more than 20 research grants with a total value of more than USD 900,000 have
been succefdly secured as a researcher. Of these, 3 grants are from international agencies, Semiconductor
Components Industries LLC (USA) and the Royal Society of Chemistry (UK) where he is the lead
researcher. In addition, he also serves on the Editorial Bo&ndgifieering Research Express (ERX), IOP

UK Publisher and the Journal of Telecommunication, Electronic and Computer Engineering (JTEC). Apart
from that, he has been awarded the Senior Member level in IEEE. Dr Faiz Arith is the recipient of the
Excellent Serice Award in 2013 and 2021 and several academic prestigious awards
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Zainab Yunusa

Assistant Professor at Department of Electrical
Engineering

University of Hafr Al Batin
Saudi Arabia

Zainab Yunusa has completed her PhD from Universiti fidlaysia, Malaysia. She has been working in

the Department of Electrical Engineering, Bayero University Kano as a Senior Lecturer. She is currently
an Assistant Professor in the Department of Electrical Engineering University of Hafr Al Batin Saudi
Arabia. She has published many ISI indexed journals and presented papers in international conferences.
Her research interests include Nanomaterials for electronics application and R.F microwave devices and
applications.
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Prathap Singh S

Assistant Professor aDepartment of
Mechanical Engineering

St. Josepho6s I nstitute of
India

Dr. S. Prathap Singh is an accomplished researcher and educator specializing in mechanical engineering,
with a strong focus on additive manufacturifignctionally graded materials, tribology, machining, and
mathematical optimization. He is currently serving as an Assistant Professor in the Department of
Mechani cal Engineering at St. Josephodés Institute
With a Ph.D. from Anna Univsity, his research revolves around the mechanical testing, characterization,
tribological, and machining studies of functionally graded aluminum alloy A356 reinforced with silicon
nitride. He has published 40 Scopus and Web of Science, and 9 Book Chagessvely in higiimpact
international indexed journals and has a notable citation record.

Dr. Prathap Singh has guided several student research projects on advanced materials and manufacturing
processes. He is an active reviewer for reputed journdldamdelivered keynote lectures at international
conferences. Additionally, he holds multiple patents and has contributed to consultancy projects. His
professional memberships include ISTE and IAENG
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Professor at Department of Geotechmial
Engineering

Gdansk University of Technology
Poland

Dr. Hamed Niroumand is a faculty member and a professional engineer in geotechnical engineering. He is
Associate Professor at Gda@Gsk Uni ver sworkiygindiic Tect
field since 2008. He has published 47 books, 350 journal and conference papers, and 45 patents in various
countries such as Iran, USA, Germany and etc. His research topics include foundations, earth anchors,
heritage and earth buildings, sidlence and sinkholes, numerical analysis, and nanotechnology. He has
received over 20 awards and medals for his inventions and research, such as the best researcher award ir
the Ministry of Road and Urban Development (MRUD) in 2016. One of his notabievagotents is

receiving the 1st rank for youngest researcher in Iran for three consecutive years (2011, 2012, and 2013).
He has also published numerous books on foundations, earth anchors, and heritage and earth buildings with
prestigious publishers suchBlsevier, Taylor & Francis, and CRC. He has led and participated in various
geotechnical projects and consulting and construction companies as a company CEO, project manager and
professional engineer. He has organized and directed 35 internationalinatoferences of civil
engineering and served as an editorial team member and reviewer for more than 100 scientific journals. He
has held various academic positions such as head of department, aoldavicellor for academic and
research affairs in the iwersity, and director of the strategic council for transportation infrastructures in

the MRUD. He is the founder and chair of the Niroumand Research Group (NRG) since 2017, where he
works with his master, PhD and pakic students. He is passionate aliteathing and mentoring students

and collaborating with other researchers and professionals in his field in various countries.
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Dr. Md. Habibur Rahman

~= & Faculty of Health Sciences

Novel Global Educational Foundation
Australia

Md. Habibur Rahman iRegistered Pharmacist and a member of the Novel Global Community Education
Foundation (Australia). He earned his Ph.D. in Medical Science, and has contributed his expertise to several
leading pharmaceutical organizations. His research is primarily foamsaduroscience, particularly the
molecular mechanisms underlying clinical dementia, with emphasis on biomarker discovery and targeted
diagnostic strategies. In addition to his neuroscience work, Dr. Rahman is an expert in molecular biology,
with extensiveexperience in gene expression analysis, oxidative stress pathways, and neuroinflammation.
He has been recognized among the top 2% of scientists worldwide (Stanford University,-loéagdn

global ranking) for his impactful contributions. Dr. Rahmani$® @an active scientific communicator and

public speaker, frequently presenting at international conferences and academic forums. He serves as a peer
reviewer for several highmpact journals and is involved in multiple ongoing research collaborations in
neuroscience and molecular medicine
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Senior Researcher in the Department of Energ)

University of Sdo Paulo
Brazil

Dr. Dalmo S. Amorim is a seasoned expert in the field of petroleum engineering, possessing a wealth of
experience ah knowledge. Currently a postdoctoral researcher in Energy atJfE Brazil, he has

already earned significant educational accolades, including a PhD in Energy frethSHE, a Maste
degree in Mineral Sciences fromEPS P, and a b ac hnad EngireeringrengBRSER. i n M
He is a specialist in Drilling Engineering, a ti
over four decades, with roles at National Oilwell Varco and its affiliates, where he excelled as a Petroleum
Enginee, becoming a Global Training Instructor on four continents and contributing to Engineering
Support in various international capacities. Dr. Prof. Dalmo is also a professor of Petroleum Engineering,
with expertise in Drilling Economics and Training Devetagnt. He is also a journal reviewer and a
published author with contributions to leading journals and conferences. With an extensive background, he
brings a deep understanding of drilling operations and a commitment to sharing his insights. He has

presentd his work in national and international conferences as an invited speaker.
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Ismayadi Ismall

Researher at Nanomaterials Synthesis and
Characterization Laboratory, Institute of
Nanoscience and Nanotechnology

Universiti Putra Malaysia
Malaysia

Dr. Ismayadi Ismail is a researcher at the Institute of Nanoscience and Nanotechnology (ION2), Universiti
Putra Malaysia (UPM), Malaysia and is based in the Nanomaterials Synthesis and Characterization
Laboratory. He arned a B.Sc. (Hons.) in Materials Science (2001), an M.Sc. in Nanomaterials (2007), and
a Ph.D. (with Distinction) in Magnetic Materials (2012). His research covers functional nanomaterials,
magnetic and dielectric composites, and hybrid carbon architsctucluding graphenated carbon
nanotubes for EMI shielding, microwave absorption, and enelgyed devices. He has published 185
Scopusindexed documents with a Scopusntdex of 29. He also served as Technical Manager and
Approved Signatory for MS ISKEEC 17025 laboratory accreditation, and holds editorial roles as Associate
Editor of Nanoera and Editor of the Malaysian Journal of Microscopy. He reviews for journals such as
Materials Letters and IEEE Transactions on Magnetics, and has delivered pleddmsynote lectures at
national and international scientific meetings.
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Peyil Esengul Kyzy

Professor of Mathematics, Faculty of Sciences

Kyrgyz-Turkish Manas University
Kyrgyzstan

Peyil Esengul Kyzy is an Assistant Professor of Mathematics at Kyrgyz -Turkish Manas University. She
earned her B.Sc. in Applied Mathematics and Informatics, M.Sc. in Mathematics, and Ph.D. in Mathematics
from Kyrgyz -Turkish Manas University. Her doctoral research focused on singularly perturbed paraboli ¢
differential equations and asymptotic analysis, under the supervision of Prof. Asan Omuraliev. Her
research interests include singular perturbation theory, boundary layer problems, asymptotic methods,
numerical analysis, and applied differential equation s. Dr. Peyil Esengul Kyzy has published extensively
in international peer -reviewed journals indexed in SCI, including Filomat, Soft Computing, Differential
Equations, and Lobachevskii Journal of Mathematics. She has also contributed a book chapter published
by IntechOpen and actively participates in international and national scientific conferences.
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Prevention and Mitigation Strategies for Sinkholes Using Saill
Improvement Techniques

Hamed Niroumand !

1 Departmenbf GeotechnicahndHydraulicEngineering Facultyof Civil andEnvironmentaEngineeringGdansk University of Technology,
Gdansk, Poland.

Corresponding Author: niroumand.mrud@gmail.com

Abstract

Sinkholes are a global challenge, and several countries are affected byTiheaty. identification of
sinkholesand monitoring of subsurfacesoil 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 addtess
methods of sinkhole prevention and mitigatiofihe main approach in this paper is the use of saill

improvement techniques in relation to sinkholes.

Keywords:

Sinkholes, Soil Improvement, Prevention Strategy

65


mailto:niroumand.mrud@gmail.com

TAGRA 3023
13-14 December 2025, Erzurum, Turkiy
Congress Book

Graphenated Carbon Nanotubes: Bridging 1Di 2Di 3D Carbon for
Advanced Functional Systems

Ismayadi Ismail *

1 Nanomaterials Synthesis and Characterization Laboratory, Institute of Nanoscience and Nanotechnology, UnivéMsikayRi&rd3400
SerdangsSelangoDarulEhsanMalaysia

Corresponding Author: ismayadi@upm.edu.my
Abstract

This keynote presents a-Y@ar journey into graphenated carbon nanotubeSNg), an advanced
hybrid carbon architecture where graphene foliates ent#rgetly from the walls of carbon nanotubes

to form an ultralight and highly conductive thregimensional aerogellhe talk invites the audience to
explore how this unique structure evolved from fundamental discovery into a platfaterial for

next generationenergy and electronic systems. The keynote begins with the scientific motivation
behind hybrid carbon desigrit highlights the performance limits of graphene and carbon nanotubes
when they are used on their own, including restacking, low auelf activity, restricted charge
transport pathways, and limited mechanical anchoririgese gaps form the basis for the development
of a new architecture that integrates one dimensional conductiomitmensional surface interaction,
and threedimensioral porosity. The talk then tracethe experimentalmilestonesfrom 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 mechanisihis foundation
enables a deeper understanding of conductivity, surface polarization, ion transport, and mechanical
behavior. The applicationsegment showcases howGCINT transitions from a laboratory curiosity to a
functional material.Case studies include platinidfnee counter electrodes for dye sensitized solar cells,
conductivity enhanced Ti O photoanodes, flexible s
and emerging opportunities in electromagnetic interference shielding for the 5G ecosisteim.
exampe highlights how the hierarchical carbon network improves device performance, stabildy,
scalability. The keynote concludes with a forwdabking perspective on hybrid carbon systenits.
outlines a vision where architectured carbon materials canlteethfor specific functions, integrated
into industrial composites, and paired with future two dimensional materials. The journe®NF g

represents an early and significant step toward this future.
Keywords:

Carbon Materials, Hybrid NanostructuresGraphenatedCarbonNanotubes Energy and Electronic Devices,
Hierarchical Conductive Networks
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Al and Bioinformatics Synergy: Transforming Data Into Precision
Healthcare

Md. Habibur Rahman?

1 Department oHealth Siences, NoveGlobal Educationaroundation, NSW, Australia
Corresponding Author: globaldreamer111990@gmail.com
Abstract

By transforming complicated, higiimensional biomedical data into clinicalctionable insights
across the care continuum, the convergence of bioinformatics and artificial intelligence is transforming
healthcare. In fields including oncology, neurology, and autoimmune illnesses, Addriven
algorithms now incorporate multimics pofiles, medical imaging, and electronic health records to
enable earlier diagnosis, molecular disease stratification, and customized treatment selection.
Simultaneously, deep learning and machine learemganced bioinformatics pipelines speed up in
silico drug screening, biomarker validation, and target discovery, reducing development times and
increasing the success rate of translational reseaf¢tese developments enable intelligeinical
decision support systemsthat enhancerather than replae doctors by offering risk prediction,
therapeutic optimization, and workflow automatiorthis improves patientoutcomes and system
efficiency. However, in order to minimize algorithmic bias and guarantee thaenAbled
bioinformatics serves a variety qfatient populations, realizing this transformational potential
necessitates systematic attention to data quality, model interpretability, regulatory and ethical

frameworks, and equitable deployment.

Keywords:

Bioinformatics,BiomarkerDiscoveryMu | t i sinBegrationMachinelLearning
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Applications of Carbon Based Nanomaterials in Microwave
Devices

Zainab Yunusat!

1 Department of ElectricaEngineering, University of Haf\l Batin, SaudiArabia
Corresponding Author: zee2yunusa@gmail.com
Abstract

Nanomaterials are materials in the nanometer scale from 1 to 100hei. numerous advantages

which includes miniaturization and enhanced energy efficiency has made them popelaefdoyed

in many industrial applications including electronics, medicine, energy, environment, materials and
consumer productsln this paper, our focus will be how we can use carbon based nanomaterials in
microwave devices such as anten@arbon basgnanomaterials 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 applicationk) this paper we will prgent some case studies on
development of microstrip patch antenna applications that proved to show excellent results with

improved antenna performance parameters.

Keywords:

CarbonBased\NanomaterialsMicrowaveDevices,
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Fabrication and Characterization of Functionally Graded A356
Alloy and Its Composite

Prathap Singh St

1 Departmendf MechanicaEngineering, StJ o s e p h 6 of TéchnslogyQHanna, India
Corresponding Author: prathap.singh50@gmail.com
Abstract

The primary goal of the studyis to createan Aluminum A356 Functionally Gradedalloy (A356 FG

alloy) by vertical centrifugal casting after stir casting. After T6 heat treatmentat various aging
temperatures, t he opti mal aging temperature was
microhardness instrument, the hardness was determined to be 50% greater in the higher hardness zone
(Outer zone) for t heredstatmpadas Alargnandfunationally gr&ded allop. mp a

Al so, the tensile strength evaluation showed the h
aged higher hardness zoriéhe microstructure was analyzed, and it was discovered that thedetat

condition contained spheroidized eutectic silicon and magnesium silicide parfithessecondary

investigation spatially dispersed higlardness silicon nitride particles with Aluminum A356 alloy via

vertical centrifugal casting to reinforce A356twil0 wt.% Si  Fhnctionally GradedComposite

(A356-10wt.% S i FIS Composite).Onthefabricated FG composite, the optimal T6 heat treatment

conditions obtained from the A356 FG alloy were implementeds i ng Vi cker 6s mi cr oh
instrument, théardness behavior was assesdedwas 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 tensiegtt of 131.067 N/mmz2 in the

wealthy ceramic zoneThe phase analysis and particle dissemination of the gradient were validated in

the radial direction.

Keywords:
Aluminium FunctionallyGradedCompositesCentrifugalCastingTechniqueV i ¢ k Micrdh&chess
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A Shift Toward Simplicity: Current Progress,Technical Challenges,
and Future Prospects of ETL-Free Perovskite Solar Cells

Faiz Arith 1, Fauziyah Salehuddin 1, Nabilah Ahmad Jaluluddin *

1 Facultyof ElectronicandComputerTechnologyandEngineering, UniversifleknikalMalaysiaMelaka, Hangruah Jaya, Durian Tunggal,
76100, Melaka, Malaysia

Corresponding Author: faiz.arith@utem.edu.my
Abstract

This work presentsa comprehensiveverviewof the developmenbdf ETL-free perovskitesolarcells,
highlighting their progress, current challenges, and prosp&ytseliminatingthe electron transport

layer (ETL), these devices simplify the solar cell architecture, reducing fabrication complexity and cost
while maintaining competitive performancehe discussion begins with the fundamental principles and
material innovations thdave enabled ETree designs, including advances in perovskite composition,
interface engineering, and device stabilititey obstacles such as charge extractiefficiency,
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 isslesking ahead, the focus turns to scalable manufacturing
approaches, impxed reliability under realvorld 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-effsttive perovskite solaretls based on ETfree

architectures.

Keywords:

Charge Extraction, Device Stability, ETfree Perovskite Solar Cell, Fabrication Simplicity, Interface Engineering
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Unim-R Polyherbal Oil: Efficacy and Safety Assessmentn
Carrageenan and CFAInduced Arthrit is with Cytokine Profiling

Pawan Sharma?, Binita Mandal *, Falek Bamme?, Nikhat Shaikh 2, TabassumKhan 3,
Ahmad Ali *

1 Departmenbf Life SciencesUniversity of Mumbai,VidyanagariMumbai400098 India

2 RegionalResearclnstituteof UnaniMedicine,Kharghar New Mumbai410210 India

3 Departmenbf PharmaceuticaChemistry& Quality AssuranceS V K MDBrs BhanuberNanaati Collegeof Pharmacyyile Parle(W),

Mumbai400056 India
4 Departmenbf Life SciencesUniversityof Mumbai, VidyanagariMumbai, India

Corresponding Author: ahmadali@mu.ac.in
Abstract

Arthritis is a chronic inflammatory condition that demands safer and more effective therapeutic
alternatives.The present study investigated the amthritic potential of UNIMR, a polyherbal dermal

oil formulated using Eucalyptus globulus oil, Ferula asafoetida ré&itricaria chamomilla stem,
Styrax benzoin resin, and Sesamum indicum se@tie formulation was evaluated in carrageenan
induced paw oedemaand Complete F r e u idjudast (CFA)-induced arthritis modelsin rats.
Acute and chronic dermal toxicity studieswere conductedin accordancewith OECD guidelines to
assess safetyln the CFA model, podreatment profiling of key inflammatory biomarkers included
TNF-U, -10,IFNo, hyal ur oni c UBNIMAiRdGbignificanty ate@E@atrageenan
induced oedema and improved clinical and biochemical indicaforflammationin the CFA model.
Cytokine analysis revealed marked suppression ofpro-inflammatory mediators (TNF-U , IFN-9 ,
PGE2, hyaluronic acid) alongside an increase in the anitinflammatory cytokine IE10. The
therapeutic response was comparable to standard diclofenac gel, demonstrating robust anti
inflammatory and immunomodulatory activitf.oxicity evaluations confirmed the absence of adverse
dermal reactions, supporting gafety for topical applicationThese findings position UNIMR as a

promising polyherbal dermal intervention for arthritis management.

Keywords:
Polyherbal Formulatiomnti-Arthritic, CFA Model, CytokineModulation,OECD Toxicity Assessment
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Asymptotic Solution of Singular Perturbed Volterra-Type Integral
Equations

Asan Omuraliev %, Peyil Esengul Kyzy 2, Ella Abylaeva 3

1 1. RazzakoKyrgyz StateTechnicalUniversity, Bishkek,Kyrgyzstan
2 Departmenbf MathematicsFacultyof ScienceskKyrgyz-TurkishManasUniversity, Bishkek,Kyrgyzstan
3 Departmenof AppliedMathematicandinformatics,Facultyof SciencesKyrgyz-TurkishManasUniversity,Bishkek,Kyrgyzstan

Corresponding Author: peyil.esengul@manas.edu.kg
Abstract

The structure of the boundary layer in the asymptotics of a singularly perturbed Vylperiategral

equation is determimkby the kernel of the integral equatidtesearchers studying singulaggrturbed

integral equationshave transformedthem into integrodifferential equations by differentiation, and

then they have constructed the asymptotiége will directly regularizethe integral equation.To

regul arize the integral operator, we use the Dirac
method use integration by parts.

Keywords:
Integral Equation, Asymptotic Solution, Volteffgpe Integral Equations, SingulRerturbed
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Production of Low-Fat Mayonnaise Using Pomegranate Peel Powder
and Evaluation of Its Physicochemical and Sensorgroperties

Bahram Fathi-Achachlouei !, ShayestehHassanloo?, FatemehGhannadias|*

1 Departmendf Food Sciencand Technology University of MohagheghArdabili, Ardabil, Iran
Corresponding Author: b_fathi@uma.ac.ir
Abstract

In this study, Production and investigation of the physicochemical and sensory propertiesfaif low
mayonnaise using pomegranate peel powder was carriedTbetobjective of this research was to
produce lowfat mayonnaise enriched with fiber and nutrients by replacing part of its fat comitdint
pomegranate peel powder to develop a functionalfeiwnayonnaiseThe studied treatments included

4 formulations(Treatmentl:Control, Treatment24: Mayonnaisecontaining2%, 4% and 6% w/w
pomegranate peel powders,respectiveieasurements of certain physicochemical properties such as
pH, fat content, peroxide value, crude fiber content and total pheawiient (TPC), color and sensory
properties were conducted over a@®fy storage period of the produced mayonnaise samplég.

results of the statistical analysis showed that the addition of pomegranate peel powders in the production
of low-fat mayonnaiséad a significant effect on the physicochemical properties, sensory properties of
the samples (P< 0.05)n terms of pH, the control treatment exhibited the lowest values compared to
the enriched mayonnaise with pomegranate peel powders. The fat cdaleptaduced lowfat sauces

was lower than that of the control, with treatment 4 (containing 6% pomegranate peel powder) having
the lowest fat contentFurthermore, treatment 4 exhibited the highest total phenolic content (TPC).
Colorimetric results revded that pomegranate peel powder directly influenced the redness and
lightness intensity of the samplesicreasing redness and reducing lightneédsreover, pomegranate

peel powder resulted in the greatest reduction in peroxide value and significdaylydiine formation

of hydroperoxides (P < 0.05). The overall acceptability results from the sensory evaluation indicated
that control sample received tlighestscoresin terms of sensoryproperties. In conclusion,the

use of valuable agricultural byproducts, including pomegranate peel powders, proved to be an

innovative and effective strategy for producing {&at mayonnaise enriched with fiber and nutrients.

Keywords:

Low-FatMayonnaiseFiber,PomegranatBeelPowderPhysicochemicadndSensoryProperties
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QSPR Study on Photo Oxidation Reaction of Aromatic Micro
Pollutants Using the Genetic Algorithm- Support Vector Machine

Eslam Pourbasheer?, Maryam Nouri Majd *

1 Departmenbf Chemistry,Facultyof ScienceUniversity of MohagheghArdabili, Ardabil, Iran
Corresponding Author: e.pourbasheer@uma.ac.ir
Abstract

Aromatic micropollutants(AMPSs) area group of organicchemicalcompound that havean aromatic

ring structure and may be substitutedwith 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 effiadéncy
removal methods and predict the environmental behavior of these pollidavtloping models based

on the structural features of AMPs can help predict the rate of degradation and undeestaritimate

fate in natureln this study, quantitative structueetivity relationship (QSARModels were developed

to predict the photoadation reaction of aromatic miciollutants (AMPSs) usinghe multiple linear
regressior{MLR) andsupportvectormachine(SVM). The datasetonsisted of 30 compounds, were
divided into two training and test subsets by hierarchical clustering methodticGalgerithm (GA)

was used as a feature selection tool to identify the most relevant molecular desdvipttalvalidation

was performed using-Yandomization test, crosalidation, and external test set methotise genetic
algorithm multiple linear regression (GAVILR) model with three selected descriptors showed
favorabl e statistical par ameters (R2train=0.822,
performance shows that, GBVM provided accurate results with strong statistical parameters for the
training and test data sets (R2train=0.939, R2test=0.22®@)lysis of theresultsshowedthat spheroid,
atomic massesand also differencebetweenpartial positively and negativehcharged surface areas,

of molecules play a decisive role in their activiThe developed models can be used as efficient tools
in the targeted design of higierformance AMPs and understanding its photooxidation reaction
behavior. The comparison between different models, allowed us to examine the advantages and
limitations oflinear and nonlinear models in analyzitige structureeactivity relationship of Aromatic

micropollutants.

Keywords:
QSAR,SupportVectorMachine AromaticMicropollutants Photooxidation
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Comparison of Fabricated TiO2 Gas Sensor with MQ135 for Spoiled
Fruit Detection

Yudesh Kumar Kumara Raja?, Siti Amaniah Mohd Chachuli 2

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

2 Central for Telecommunication Research and Innovation (CeTRI), Faculty of Electronics & ComputeldgcBribngineering, Universiti
Teknikal Malaysia Melaka, 76100 Durian Tunggal, Melaka, Malaysia

Corresponding Author: yudesh011021@gmail.com
Abstract

This study presents a cesffective and innovative ethylene gas detection system designed to monitor

fruit ripening and minimize postharvest loss&be system integrates a commerd#®135 gassensor

with a single fabricatedT i ®asedsensorto detectethylenegasthrough voltagevariationsunder

controlled parameters.The T i ensorwas fabricatedand characterized to evaluate its electrical
properties, exhibiting a resistance value of 557,
Experiments were conducted inside a custi@signed 3Eprinted 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 hourRealtime voltage data were transmittedto the Blynk

Internet of Things (loT) platform and automatically recorded inGoogle Sheets for continuous

analysis. A cobalt(ll) chloride test paper was also used as a colorimetric indicator to provide a visual
confirmation of ethylene gas presen@ased on sensing response analysis
superior performanceompared to the MQ135 sensor across all fruit sampias. sensing responses

for MQ135 and Ti O w e baeana®B50%8a7d98.7%04fod apdeB2.14%aftl f o r

87.88%for papayaB4.00%and90.91%for pear,and74.19% and 82.42% for mangespectively.The

sensing response for MQ135 was approxima88y97%,97.50%,82.14%,84.00%,and 74.19%for

bananaapple papayapear,andmangosespectivelyWhereasl i ©ensorexhibitedsensingesponsef

95.45%, 98.79%, 87.88%, 90.91%, aB@.42%for banana,apple, papaya,pear, and for mango,

respectively. These findings revealed that the f a b r i ¢ at serbor demddstrates better
responsivenesand selectivity toward ethylene gas, making it a more efficient and reliable choice

for reaktime fruit ripening and spoilage monitoring throudbT-based smart sensing technology.

Keywords:
EthyleneGasDetection, T i Gensor,MQ135 GasSensor,Internetof Things (IoT), Fruit Ripening Monitoring
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Colorimetric Sensing of Cr(VI)
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Abstract

Nanomaterials based on W@3have emerged as highly promigimaterials due to their unique
chemical and physical structuresThe intentional introduction of oxygen vacancies in these
nanostructures significantly enhances their optical and electronic properties. For instance, they are used
in the fabrication of optal and gas sensors, smart windows with photochromic capabilities, and
photocatalytic systems for converting carbon dioxide into clean fuel. [Hexavalent chromium
(Cr(VD)) is a highly toxic heavy metal ion widely used in industries such as stastéedsautomotive

parts, and leather productiolis 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 intaké Cr(VI) is associated with serious health hazards, prompting strict
regulatory limits in wastewater and food safety standardsidgre is an urgent need for simple, rapid,

and sensitive detection techniques. Based on the research presented, tligcstesssfully developed

a simple and effective colorimetric method for the precise determination of Cr(VI). The method is based
on the direct reactioaf Cr(VI) with WO3-x nanoparticlesynthesizediia a UVA irradiationmethod.

Under UVA light irradiation in a hydrochloric acid solution containing choline chloride, WO3
nanoparticles (bluecolor) were produced. The intensity of the color, which decreased
proportionally with the concentration of Cr(VI), was monitored spectrophotometrica@tye proposed

method demonstrated wide linear range for Cr(VI) quantificationfrom 1 to 30 uM, making it

suitable for detecting trace levels of Cr(VI) with limit of detection equal to 0.22 uM. The method
exhibited excellent selectivity for Cr(VI) over othegiotential 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.
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Tetrachloroperylene Dianhydride as a Simple and Capable Sensor;
Case Study:Cyanide Anion and Primary Aliphatic Amines
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Abstract

Persistent radicednions generating electrochemically or photochemically offer an exciting platform
for investigation due to easily generation, strudtatability correlation, colour modulation and
etc. A wide rangeof applicationsncluding molecularmagnetssensorspolymerizationinitiators,

CO2 reduction and etc., have been developed recently for these intermediale<C@drbonyl
compoundssuchasdiimidesor dianhydridegpossessingpw-lying frontier orbitalsandknown as

0 r g a facids, participate gemally in electron transfer (ET) processes which engender persistent
radicatanions. Herein, tetrachloroperylene dianhydride (TCP) is presented as a simple and capable
electronacceptingnaterialthatgeneratéts colourful radicalanion. This capabilitywasutilized as

a powerful and selectivecolorimetric sensingmethodto identify and determinesomeanalytes.
Many differentanionsincluding CN-, Halide anions,SCN- andetc.,aswell asdifferenttypesof
amineswereinvestigatedaselectrondonorin solutionET to TCP.Upon exposetto CN- andprimary
aliphatic amines, TCP solution was changed to a colourful state enabled colorimetric identéindtion
determinationof thesespecies. Only CN- could participatein ET to TCP in betweentwenty
examinedanionsandonly primary aliphaticaminesin betweendifferent variousaminesperform

such a redox reaction, made TCP as a selective sensing adentresponse time of emerging
detectablecolorationwasimmediatein the caseof CN-, while the amineshavea two-stepinteraction

with the substrate comprising a fast complexation followed by ET process with a 3h period. The ET
procesaasfollowed usingabsorptiorandemissionalongwith H NMR spectroscopyechniques.

In order to evaluate the effect tife 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 rékalt®llowing figure

illustratesa representativechemedor thethermalET process.
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Nitrogen-Doped Carbon Quantum Dots for Sensitive Colorimetric
Assay of V(V)
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Abstract

Carbonand graphenequantumdots (CQDs and GQDs) are highly attractivefor a wide range of
applications due to their excellent characteristics, including high photolureimes, tunable bandgap,
water solubility, and biocompatibilityThese nanomaterials exhibit strong quantum confinement and
edge effects, which can be further modulated through surface functionalizaittolgroups such as

OH, -COOH, and-N H Their capady to participate in electron transfer and radical scavenging
reactions makes them patrticularly useful for developing novel sensing platfot3hs flrthermore,

their synthesis from costffective precursors like citric acid facilitates scalgimeduction. Vanadium

is extensively used in steel production and other industrial processes, leading to its environmental
release, primarily through the combustion of fossil fudlsiong its various oxidation states, V(V)

is notably more toxic than its reduced fanposing significant risks to ecosystearsl human
health[4]. V a n a d idualnoi@asbothanessentiatraceelemeninda potential toxin underscores

the need for accurate monitorinihis work introducesan innovative approachfor the colorimetric
detectionof V(V) using nitrogerdoped CQDs (N-CQDs), synthesizedvia the thermal treatment

of a mixture of citric acid and 3,4liaminobenzoic acidThe synthesized dLQDs were characterized
using appropriate microscopic and spectroscopicnigales. In the detection mechanism, V(V)
oxidizes 3methyl2-benzothiazolinone hydrazone in an aqueous solution containing sodium dodecyl
sulfate anchydrochloricacid to generatea diazoniumcation. This cation then coupleswith the N-

CQDs toform a pink-coloredazo dye. A linear calibrationcurve for V(V) was establishedn the

range of 1.8240 pM. The method achieved a low detection limit of 0.9 uM and a relative standard
deviation of 1.75.3%.An i nterference study ctvityf Tovalidate itst he met h
practical utility, the method was successfully applied to the analysis of various environmental water

samples.
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Abstract

This study addresses a secander singularly perturbed problem using cubis@ine functions. We

first exanine the properties of these functions and then introduce their dual basis for function expansion.
Next, we construct an operational matrix of derivatives for the cuksples. A hybrid schemeis
developedto solve the problem efficiently. The numericalresultsdemonstrate the effectiveness of

the proposed method.
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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 byulagars. First, the

general properties of such singularly perturbed boundary value problems are dischsséda
Lagrange interpolation scheme using Chebyshev nodes, combined with collocation at same points,
which yields a uniformly convergent approafch solving this class of equations were constructed.

Numerical examples demonstrate the theoretical results in practice.
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Comparative Morphology of the Spleen in Mammals, Birds, and
Amphibians (Frogs)
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Abstract

This microscopic study aims to characterize the structural organization ofdaeg@ncapsulated
immune organs, specifically the spleen and lymph nodes, in the gray mbtanotdta baibacing The

gray marmotserves as principal reservoir inCentral Asian plaguefoci and plays a critical role in

zoonotic pathogen dynamics; howevies,lymphoid anatomy remains poorly characterized. Previous
ecological studies underscore the epidemiological significance of this spesiag. light microscopy

on fixed tissue samples from wil. baibacinathe splenic parenchyma was observedeorganized

into distinct white and red pulp compartments, consistent with typical mammalian secondary lymphoid
architecture.The white pulp contains periarteriolar lymphoid sheaths and scatierghoid follicles,
indicating active sites of antigendriven lymphocyteproliferation. In contrast, the red pulp comprises

a dense network of reticular cells and sinusoidal capillaries, facilitakiroglfiltration andimmunecell
trafficking. This structuralorganizationclosely parallels that observed in other miaalian species.

Lymph nodes exhibit classical histoarchitecture, being encapsulated by dense connective tissue and
comprising cortical regions with-Bell follicles and germinal centers, as well as paracortieaé¢|T

zones. The reticular stromal framewlorsupports lymphocyte compartmentalization and likely
facilitates antigen presentatio@onsidering the relativelargebodysizeof M. baibacinait is inferred
thatlymphnodesarerelativelyfewin number but weldeveloped, reflecting scaling pattenfadaptive

immune responses across mammals. These morphological insights provide a foundational
understanding of the g rFarther imaunohistocbesical andnfunctmnals y st e m.
investigations are warranted to delineate lymphocgtgbpopulations, activation states, and

immunologicalimplicationsfor plagueecology in this species.
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Enhanced Salinity Detection Using Zinc Oxide Nanorod Coated
Tapered D-Shape Plastic @tical 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 seritivity, making them less suitable for compact or eef§ective applications. Thizroject
focuseson the developmenof a zinc oxide (ZnO) coatedtaperedD-shapePlasticOptical Fiber (POF)

sensor for saline concentration detecti®he POF was fabricatewith waist diameteref 500um, 550

pm, 600 um, 650 um, and 700 um usinga combinationof chemicaletchingwith acetoneand 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 propertieenfbesveretested

with salineconcentrationsangingfrom 0 g to 10 g, anda noticeabledecrease imutputvoltagewas
observedisconcentrationncreased Amongall samplestheZnO-coatedPOF with a waist diameter of

600 um showed the highest sensitivity at 0.1279 V/%, while the uncoated POF with a 700 um diameter
exhibited a sensitity of 0.1127 V/%. The linearity of the Zn&oated sensor was 95.46%, while the
uncoated sensor reached 97.37Phese results demonstrate that ZnO coasiggificantly enhances
sensorperformancean termsof sensitivity, indicating the potential ofZnO-coated tapered POFs as a
reliable, efficient, and cosffective solution for accurate saline concentration monitoring irwedt

applications.
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Methane Gas Detection with IOTbased Monitoring
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Abstract

The detection of methane gas is critically important for safety, environmental monitoring, and industrial
process control, particularly in enclosed 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 changeadiig strong
greenhouse effectConventional gas detection methods, such as gas chromatographnfeared
sensing,tend to be expensiveand require specializedhandling. Therefore,this project focuses on

the development of a sensor ariategrating MQ2, MQ4, and MICS sensors, combiwgth an loT-

based monitoring platform, to enhancemethane detection accuracy, reattime monitoring and
provided sensing response performance compariBoa.main objectiveof this projectis to develop

a metane gas detection systemusing a sensorarray consisting of three commercial gas sensors
which are MQ2, MQ4, and MICS5524All the commercial was exposed to the methane gas for
detection at the same time and environment simultaneotibly performancef eachsensorwill be
analyzedby evaluating its sensingresponseand response time under six methane concentrations
ranging from 5000 to 10,000 pprin parallel, the sensor arrayill be integratedwith anloT platform

using Adafruit to enablereattime datamonitoring and visualizationThe results demonstrate that the
combined sensor array successfully detected metiéthan the desiredrange,with the MQ2 sensor
exhibiting highest sensing response at 7000 ppm concentrations, while MQ4 showstdble
performance at higher ppm levels and the lowest sensing response of MICS bb24realtime
monitoring system demonstrated reliallata monitoring to Adafruit with minimal latency and stable
signal streaming.The successful integration of the senarray with the 10T platform further proved

the systembés practicality and readiness for fi
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Abstract

The study focuses on developingalowo st and r el i abl e metigraplmere gas sen
composite material connected to an Adafruit platform for easy monitoring and data collection. Methane

is a flammable gas commly found in homes, industries, and the environment, so early detection is
important to prevent accident$.i O is widely used in gas sensors be
but it has low electrical conductivity when used alohe.improve its senag ability, graphene is added

because it provides high conductivity, a large surface area, and strong chstiadddiity. When T i O

and grapheneare combined, the composite createsmore active sites for methane molecules and

allows faster electroomo v e me nt , whi ch i ncr e asThessenson workslggnsor & s
measuring changes in electrical resistance when methane is prd$erge changesare sentto the

10T, suchas an Adafruit 10, which processeghe signal anddisplaysthe gaslevelsin real time.

The Adafruit 10 systemis chosenbecausat is easyto use,supportsmany sensorsand can connect

to displays or wireless modulesfor data logging andalerts. During testing, the T i @raphene

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

slightly elevated temperatures, making it more enaffjgient than many traditional sensors. The

reattime readings provided by the Adafruit 10 interface help users understand gas concentration

levels aquickly and clearly.Over al | , t he c ohgphene sensing mabefial witthtke Ti O
Adafruit platform offers a simple, affordable, and effective solution for methane detection,
demonstrating how nanomaterials and accessible electronics can wettketotp improve safety in

practical applications.
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Abstract

This study providesa comprehensivassessmenif the macre and micromorphologicalchanges in
yak (Bos grunnies)hindlimb muscle during storageunder refrigeration (+4 ) and freezing (22

) ¢ o n dMeat is ecansplex, nutritionally valuable food source, composed of muscle fibers, fat,
connective tissue, blood, nerves, and vascular structures, with its quality dependiet structural
interplay amongthesecomponents. Muscle and fat tissuesare particularly critical in determining
nutritional and functional properties. For experimentalanalysis, approximately 50@ of hindlimb
muscle were collected from three yak&n initial 50 g sample was fixed in 10% neuttaliffered
formalin as a controlThe remaining tissue was subdivided into 12 samples af &ach, allocated to
refrigeration (six samples) and freezing (six samples), and stored in dedicated plastic containers.
Histological sections were prepared and stained using hemat@ogin. The resits revealeddistinct
macre and micromorphological features, providing a detailed reference forveterinarysanitary
evaluation and for differentiating pathological changesin muscle tissues of varying origins.
Refrigerated yak muscle should be storechfmfonger thani710 days, as prolonged refrigeration leads
to significant structural deterioration and promotes microbial growth, including pathogenic species.
frozen storage exceeding two months, muscle fiber deformation intensifies, accompaniemlylig aut
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 ungulateShe study emphasizes the critical influence of storage

conditions on preserving the structural, nutritional, and hygienic properties of game meat.
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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 copgamhas become inevitablén this context, the

use of nanofluids as an alternative heat transfer medium offers higher heat transfer performance
comparedto conventionalfluids, therebyreducing energylosses. Entropy analysis,a measure of

energy qualig, plays a critical role in evaluating the effectiveness of energy conversions in
thermodynamic system®ecause entropy production represents the level of irreversibility and energy

lossesof a system,it standsout as an important parameterin the performanceanalysis of energy

systems. In this study, the behavior of wate&x| O (aluminum oxi de) nanof |
thermophysical properties, within a square chamber with a moving and cold top wall, a fixed and hot

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

in terms of entropy productionSi mul ati ons were performed for a fix
three different Reynolds numbers (Re = 100, 300, and 600), and two different nanopaitigie vo
fractions ( « = 0. OHe resulis révealed tiat tdxad entropyrpdudiondndre¢ased

with increasing nanoparticle volume fraction at all Reynolds numbers exanfiethermore, when

the entropy production components were evaluatedas 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 watéert ani um oxi de (Ti O ) nanof |
numericallyin a systemconsistingof a hollow tube in the middle of which water flowswithin a
starsection channel. In this study, the motion and heat transfer of the nanofluid were modeled
under the assumption of singiase flow and the channel walls wesaluatedunder the condition

of constantheat flux. Continuity, momentumand energy equationswere solved numerically to
describe the behavior of the fluidCalculations were made using the finite volume method and the
SIMPLE algorithm was preferred forgssurevelocity coupling.In the investigationparametersuch

as Reynoldsnumber,nanoparticleconcentrationn the nanofluid andparticle diameter(in the range

of 20-100 nm) were varied and the effectsof thesevariables on the Nusselt number awtrall heat
transfer performance were analyzéihe accuracy of the obtaine@sults was testedby comparing

them with the simulation results of the same system usingonly 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 nunilbes. demonstrates that nanofluids are an
effective solutionfor enhancing heat transfer performance, especially in channels with complex

geometries.
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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, vigluteus medius(GM), Longissimus dorsi (LD) and
Semitendinosus (ST). The moisture, fat and protein content of meat samples were mebared.
emission fluorescence spectra of tryptophan {808 nm), riboflavin (410700 nm) and vitamin A

(3401 540) were recorded directiyn meat samples at 290, 382 and 322 nm, respectiincipal

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

discriminant analysis (PLSDA) were applied to process the spett@ned. Moisture content with
R2=0.94, protein content with R2=0.86, and fat content with R2=0@fe predictedfrom the
fluorescenceemissionspectra.The PLSDA appliedat 410' 700 nm fluorescencepectrashowed100,
100, 94.4and 92.6%of discriminationfor cow, goat,sheepandyak meat, respectively.This study
demonstrates that fluorescence spectroscopy has a potential for the accurdéstnanive 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, rggedevices, and flexible electronic3his study addresses the
need for enhanced nanofiber performance by fabricating cdrheed nanofibers reinforcedvith

carbon fillers through an optimized electrospinning proc&ssyacrylonitrile (PAN) (0.21.0 g)was
dissolved in 10 mL of dimethylformamide (DMF) and subsequently blended with.0.8 of carbon

based fillers.The mixture was sonicated for 30 minutes and stirred for 4 hours to achiandorm
electrospinning solution.The solution was electrospua a flow rate of 0.8 mL/hourwith a needle
to-collector distance of 20 cm and an applied voltage of 18 kV, using aluminunagatihe collection
substrate.Characterization of the fabricated nanofibers was conducted using field emission scanning
electronmicroscopy (FESEM) to examine fiber morphology, a fpamt probeto evaluate electrical
conductivity, and a universal testing machine to assess mechanical stréngtiesults show that the
incorporation of carbon fillers significantly improved fibariformity, reducedbead formation, and
enhancedboth electrical conductivity and tensile performance. These improvements demonstrate
that controlled carbon filler loading can effectively tailor the functigmalpertiesof PAN-based
nanofibers. Overall, thiswork contributesto the developmentof high-performance electrospun
nanofibers and highlights their potential for use in fgedteration electronic and structural applications.
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Abstract

Diabetes mellitusa chronic metabolic disorder characterized by hyperglycemipairs oral wound

healing through fibroblast dysfunctiopersistent inflammation, and excessive apoptosis, leading to
delayed closure and higher infection riskhile graphendased nanomaterials show promise for tissue
regeneration, their effects on fibroblast survival in diabetic oral wounds remain poodystoudi.

Here, we report the structural characterization and therapeutic evaluation of graphene/cellulose
nanocomposites in a streptozoteaiduced diabetic rat oral wound model. Nanoparticles, synthesized
with uniform graphene dispersion (38B.6 nm) ad strong interfacial bondingithin a cellulose
matrix,wereconfirmedby FTIR, XRD, XPS,andSEM. Untreateddiabetic woundslisplayedorofound
fibroblast injury, including reducedviability, elevatedlipid peroxidation, reactive oxygen species,
oxidizedglutathione, cytochrome c release, and high apoptosis/necrosisrestess healthy controls

(p < 0.001). Nanoparticletreatmentsignificantly restoredviability (p < 0.01), suppressed oxidative
stress (p < 0.01), normalized glutathione red@ance (p < 0.001), and reduced mitochondrial
mediated apoptosis, with most parameters approaching healthy levels within fivé Hags.findings
demonstrate that graphene/cellulose nanocomposites possess favorable nanoscale architecture and also
conferpotent cytoprotective effects in the diabetic wound microenvironmiris nanoplatformoffers

a promising strategy to counteractoxidative stress and enhance healing in diabétgsaired oral

tissues.
Keywords:
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Abstract

Ethanol is a colorless, volatile, and flammable liquidttis widely used in industrial, medical, and
consumer applicationgdowever, prolonged ethanol exposure to humans at 1000 ppm and edove

pose a serious health risk with symptomssuch as throat irritation, dizziness,intoxication, and
unconsciousnesH the concentrationcontinuesto increase. This makesthe detection of ethanol
essential in applications such as industrial safety, breath analysis, and environmental monitousg.

this study proposesa gassensorto detectethanolusing three different metaloxide semiconductors,

which are Titanium Dioxide (TiO2), Nickel Oxide (NiO), and Zinc Oxide (ZnO) at room temperature.
The sensors were fabricated using a sepgérting method by implementing an interdigitated electrode

as the first layeand metaloxide semiconductor paste dlse second layer on a Kapton filngilver

paste was used as an interdigitated electrode and fired at 150°C for 15 minutes in an oven. The metal
oxide semiconductor paste was prepared by mixing the sensing powdgr (i@ and ZnO) with a

binder. All sensing layers were annealed at 200°C for one hour in an dyenresults indicated that

all sensors responded to 35,000 ppm of ethanol at room temperdiueesensing response was
approximately 85.61%, 19.12%, and@4% for ZnO, NiO, and TiO2, respectivelyhe 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-fmwered gas sensors that are effective ieatiang

ethanol presence to ensure workplace safety and monitoring procedures.
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Abstract

Dracocephalum imberbe Bunge (Lamiaceae) ipesennial species endemic to the Alai Range,
Kyrgyzstan, traditionally used in ethnomedicintis aerial parts are employed in decoctions and
infusions for respiratory and gastrointestinal ailments and exhibit mildirdlainmatory effects.
Quantitativeassessmendf macre and micronutrientcompositionin both aerial and root tissues is
critical for evaluating its biochemical profile, pharmacological potential, and safeiglytical results
indicate that all investigated elements in leaves and rootwitalih acceptable ranges for medicinal
plants, confirming the ecological purity of the sampl€ke aerial parts exhibit high concentrations of
essential macronutrients, including potassium (K), calcium (Ca), magnegMig), and phosphorus
(P), while toxt elements such as cadmium (Clad (Pb),mercury (Hg), and arsenic (As) remain at
minimal levels. Slight deviations include marginally reduced coppétu) and values of chromium
(Cr) and selenium (Se) approaching the upper limits of normative ranglesutvéxceeding permissible
thresholds.Roots demonstrate elevated accumulation of bafiem), strontium(Sr), sodium(Na), and
calcium(Ca),reflectingtypical patternsof ion storage in subterranean tissuddgthough lead (Pb) and
molybdenum (Moxoncentrations are higher moots than in aerial parts, they remain within acceptable
limits. Comparative analysis underscores distir#mentdistribution betweenplant organs, with
leaves preferentially accumulating essentiahacronutrientsand roots concentratingcertain non
essentialor trace elements. Overall,D. imberbe exhibits a stable elemental profile, highlighting its
suitability for medicinal applications and supporting its use in ethnopharmacoldwmse findings

provide a foundation for quitiy 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
compoundswith quince leavesemergingas 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 antioxidaftger the past decademerging extraction technologies
such as microwave, cold plasma,and ultrasoundhave gained significant attention infood science

for their efficiency and environmentalbenefits. This study investigatedthe impact of cold plasma

and microwave pretreatmeras the chemical composition and antioxidant properties of hydroalcoholic
extracts from quince leave$he results demonstrated that a cold plasma and microwave pretreatments
significantly increased (P<0.05) total chlorophyll content, wheedsndingmicrowave pretreatment

to 6 minutes led to a notable reduction compared to the controlAdditionally, cold plasma and
microwave pretreatments, significantly decreased moisture contésit. content also declined
significantly after 6 minutes ahicrowave 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 anudt@srwas
effective than microwave)However, color indices (La b*) decreased significantly compared to the
control due to cold plasma, but due microwave pretreatment, there was no significant difference
compared to the controBased on the results 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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Waves and Carbon Nanotubes on HT29 Cell Line
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Abstract

Colon cancer can occur as small, raamcerous cell masses called polyps that form in the lining of the
colon. Targeteccancertherapyis a methodin which substancesr drugsareusedto targetcancer cells
withoutaffectingnormalcells. This methodoftenusesanoparticlesAmongthenanoparticles thare

of greatimportanceare carbonnanotubeswhich have many applicationsin medicinedue totheir

unique propertiessuchashigh tensilestrengthand carbonstructure. They are synthesized in the form

of nanotubes.They are generally activated by an external agent and increase their effectiveness in
dealing with cancer tissudnfrared radiation i®lectromagnetic energy that is associatéith atomic
energylevels. If absorbedby a substancejt stimulatesit. 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 stofiaelaim of this study is

to investigate the synergistic effects of infrared electromagnetic waves, carbon nanotubes, and HT29
cell line. carbon nanotubes were obtained from Merckthaddimensions of the nanoparticles were
examined using a SEM microscope to ensure their stk cytotoxicity effect and damage to the
integrity of the lysosomal membrane were evaluated at time. The average diameter of the nanopatrticles
was in the rangef less than 100 nm, and the cytotoxic effect of infrared waves and nanopatrticles alone
and simultaneously with infrared and nanoparticles on cancer cells showed that the simultaneous effects
of nanoparticles with infrared waves were greater than théestiage.This study shows that the use of

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

Keywords:
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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 annual@urrently, this technology issed in various medical fieldsyut

one of the most important areas of nanomedicine is related to cancer treatment, because vielmas had
positiveeffectson it sofar. Iron andmanganesexide hanoparticlesreparticlesin 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 biocompatitality
nontoxicity. Manganeseoxide nanoparticlesare widely usedin the decompositionof hazardous
chemicals due to their catalytic propertieaser therapy uses higimergy light to treat cancer and other
diseaseslLasers can also be used to shrink or destroy tuni@sers are most commonlysed to treat
superficial cancersuch as basal cell skin cancand early stages of some cancessch as cervical,
vaginal, and noismall 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 call line.Materials and
Methods: Nanoparticles were purchased from Merck, and their dimensions were examined using a
scanning electron microscope to ensure their Sihe.cytotoxicity effect was evaluatdy MTT assay

and damageto the lysosomalmenbraneat time. The averagediameter 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 simultanetaiefeffe
nanoparticles with laser gave the best response more than the single mode in |&3€4distedy 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. Molydpch um t r i o x i d ebanfgdmpt@nsijion a wi de
metal oxide, offers favorable energy alignment and high work function, ygeittormancecan be

further optimized through controlled doping. In this work, lanthanum (Lad o ped Mo O thin fi
were synthegied via spircoating and systematically characterized usfaray diffraction (XRD),
scanning electron microscopy (SEM), ultravioletvisible spectroscopy (UWis), and electrical
measurementsX RD anal ysi s conf i rMoeOd tphhea soecrysthilotihaneshm bgi hc

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

Ce

reactivity and charge transfer dynamid@st 3 mol% La doping, the films exhibited the widest optical

bandgap (3.58 eV), minimized @et scattering, and peak electrical conductivity, attributed to improved
crystallinity and reduced dislocation densifjhese structural and electronic improvements translated

into enhanced carrier mobility and selective hole transpatiucing recombinain losses at the
perovskite/HTL interface. The findings establish La-d o p e d Mo O particul arly

concentration, as a promising HTL candidate for stable -pé@formance PSC architectures.
Keywords:

MoO3, Perovskite Solar Cells (PSC)}Ré&y Diffradion (XRD), UltravioletVisible Spectroscopy (UWis), Scanning
Electron Microscopy (SEM)
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Abstract

This study evaluates groundwater vulnerability and contaminati@sii and surrounding communities,

Delta State, Nigeria, using an integrated geophysical, hydrogeological, and geochemical apfineach.
investigation combined 1D, 2D, and 3D electrical resistivity survéys WenneirSchlumberger profiles

and 38 VES), teMASW seismic traverses, hydrogeologickdlta from fifty hanedug wells, and laboratory

analysis of eleven water and fifteen soil samples. Geoelectrical paraiigtelteding longitudinal
conductance, transverse resistance (TR), longitudinal (PL) and treasesistivity (PT), coefficient of
anisotropy (COA), hydraulic conductivity, and transmissi¥ityere analyzed to assess aquifer integrity

and protective capacity. TQLIG&GIMpdstindidatesmpredommantlygaorctda ance (
moderate ovdrurden protection, suggestingvulnerability to downward contaminantmigration. TR,

PL, and PT values reveal largely coagsained, resistive lithologies consistent with permeable,
hydraulically active aquifer systems. COA (0.12 2.00) reflects a mix of homogeneoussands and
heterogeneous saimday sequences driven by natural depositional variabiliydraulic conductivity

(0.122 3.481m/day) and transmissivity (0i4%.18m?/day) further confirm moderate high groundwater

potential, particularly aroundES 17 20. Localized lowr e si st i vi t y atx¥BSnl8,20, 22< 50 g m)
24, and 35 suggestpossibleshallow contamination.Inverted 2-D and 3D resistivity models (RMS error

7.29%) show subsurface resistivities generally above the contamination thresidlll <4y m) , i ndi cat i n
an overall uncontaminated groundwater system. MASW results delineate datreresl sequence
comprising a loose topsoil, a sea@mpacted transition zone, and a deeper saturated aquifer, with limited
confining layers that enhance vedl infiltration and aquifer vulnerability. Geochemical indices indicate

low to moderate pollution, with notable hotspots near PTI Skills, \8@QJnd Government Land?CA

and correlation analyses attribute metal enrichment primarily to anthropogenitegcincluding vehicle
emissions, industrial effluentsyaste disposaland agriculture.While groundwater metal concentrations

mostly remain within acceptablelimits, healthrisk assessmentdighlight greater susceptibility in

children, particularly fronfPb-, Cd-, and Crexposure Overall, integrated results underscore vulnerable but

largely uncontaminated groundwater system requiring continuous monitoring and targeted mitigation.
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Abstract

This study employs electrical resistivitmethod® Vertical Electrical Sounding (VES) and 2D

Electrical Resistivity Imaging (ER®)to delineate subsurface peat and clay deposits in Orile
Whitesand, Orilel lganmu, Lagos State, SouthwesternNigeria. A total of twenty-four (24) VES

and eight (8) 2D restivity profiles were acquired using a PASI Terrameter (Model 16GL). The
Schlumberger array was utilized for VES and the Wenner array for 2D imaDatg. were processed

using WinResist 1.0 and DIPROFWIN software to generate geoelectric sections andtyasistiels.

Results revealed four to six distinct subsurface layers, notably topsoil, clay, peatclsgndiayey

sand,andsand. Peatwasidentified by its extremelylow resistivityvalues(0.3319 . 6 q m) and varia
thickness (1.727.2 m), while clayexhibited resistivity values ranging from 1110 3 1. 9 gm wi t h
thicknesses of 1i27.3 m. In several VES stations (e.g., 10, 12, and 14), current penetration was
insufficient to resolve complete peat layers, indicating highly resistive overbuadelocalzed

saturation anomaliesThe 2D resistivity profiles provided enhanced lateral continuity and confirmed

the spatial distribution of lowesistivity peat and clay zone3he presence and distribution of these

materials are critical for environmental anddhygeological planning due to their influence on

groundwater flow, contaminant retention, and foundation stabilifyjne study recommends
complementanhydrochemicalanalysesto evaluategroundwaterquality in relation to the identified

peat and clayones.
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Abstract

The synthesis of nanoparticles using plant extracts is a simplegeftestive, 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, rciremical remedies, witimodern 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 mé&bolism, 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. Howeverextsemely 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 thanost effective strategies for increasing the stability, efficiency, and bioavailability of this
compound, thereby enabling the development of minkesbal drugs with enhanced therapeutic
performance. Plartased medicines formulated with clay mineralotgh 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. e$h structural features represent key standards in the

pharmaceutical and medical industries.
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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 tiserar energy, among renewableeegy
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 privilegedifpon 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 dioectpvironmental factorsuch

as the panel d6s installation angl e ( tensityt air, orient
temperature and altitude. Within the scopeof our ¢ o u n temeygy reeeds, the main problem for
Erzurum province, which has a high altitude aotil climate, is the lack of sufficient academic research

in the implementation of solar power plant practice, it is observed that solar power plants in
Erzurum are installed at a fixed angk&rzurum province, being one of the highest altitude p®anin

Turkey with the most pronounced continental climate characteristics, serves as an ideal example for this
type of study.Erzurum has an average annual se@iaergypotentialof 1,650 kWh/m2; however,the

long winter season,high snow cover, and low emperatures significantly affect PV efficiency.
Therefore, determining the optimum tilt angle fixed-slope PV panelinstallationsin high-altitude
regionslike Erzurumis both a scientific and economic necessity to increase energy efficiertug.

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 physicalatmospheric.and geometric parameters.
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Abstract

In recent years, considettabattention has been directed toward exploring alternative materials for
screws used in jawbone tissue replacemexévertheless, issues related to the cytotoxicity and
biocompatibility of thesematerialsremainsubjectsof ongoingdebate.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 ewmaluating the cellular responses of TiCbated NiTi
substratedn gingival cellsderivedfrom diabeticratsover periodsof 1, 15,and30 days. Initially, the
researchinvolved characterizingthe NiTi alloy and assessingts distribution within the tisse.
Subsequentlseverabiologicalparamete® includingwhitebloodcell (WBC) components, adenosine
triphosphate (ATP) levels, oxidative stress markers, cytochrome c release, and lysosomal membrane
integrityd were analyzed across all experimental groufise findings revealed that diabetic rats
implanted with the TiCNcoated NiTi substrate exhibited notably reduced oxidative stress markers,
alongside enhanced cell viability, increased intracellular glutathione (GSH) and ATP concentrations,
and diminished cytochromec releaseand lysosomalmembranedamage. Overall, the results suggest
that the TiCNcoated NiTi screw demonstrates excellent biocompatibility and minimal cytotoxicity,

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

By incorporating functional and stimedésponsive nanopatrticles, passive bioprinted scaffoldsbean
transformed into controllable and adaptivetenial systemsSuch particles impart chemical, electrical,
magnetic, and lightesponsive behavior while reinforcing polymer networks and improving rheology.
These nanoparticles create nanoscale domains that convert external atitoubcalized thermal
mechanical, or chemical outputs, enabling conductivity tuning, photothermal heataggetic
actuation,andsustainedon exchange.Together theseeffectsshift scaffoldsfrom static structures to

dynamic, stimulusegulated platforms designed for ngdneration responsii@omaterials.
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Abstract

Carbonbased nanomaterials are emerging askeglifiers in 3D bioprinting due to their electrical,
surface, andiochemicalproperties. They enhancesheasthinning, printfidelity, and mechanical
strength by forming conductive polyni@anomaterial networksThey also influencéonicf | u x Ca]
dynamics, andedoxconditionghroughcontrolledROSgeneration, supporting signaling pathways
relevant to bone and cartilage regeneratibmough these combined effeataybornanomaterial
enhancedbioinks create microenvironmentsthat promote structural mattation and tissue

developmentpositioningthemasnextgeneratiorfunctionalenhancerfor regenerative scaffolds.
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Abstract

Fe-Pt nanoparticleswere synthesizedrom Fe-Pt alloy electrodesusing pulsed plasmain ethanol.
As synthesizedAl and annealedL10 type FePtnanoparticleswere studied by XRD, HR-TEM

analysis an&/S-MagnetometerVSM indicated strong ferromagnetic behavior at raemperature.
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Abstract

Ensuringfood andnutrition securityremainsa major challengein Kyrgyzstan,where40% of the
populationcannotafford adequatenutrition, 70% of childrenunder five lack minimally diversediets,
and47% sufferfrom micronutrientdeficiencies especiallyiron. Meanwhile,norrcommunicable
diseasesiccountfor up to 80% of deathg WHO, 2019), highlightingthe urgentneedfor healthier
dietary options.Sustainable agiffiood supply chains, focused on valagded 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 prgcessinologies for
agroforestryfood productswith thegoalof expandingherangeof functional,nutrientdensefoods.
Comprehensive analyses were conducted on nutrient composition and bioactive compiodiéats
apricotsandkernels,aswell asfreezedriedstrawberriesblackberriesandapricots. The influence

of blanching on macronutrients, total polyphenol content, antioxidant capacity, and
microbiologicalstability of dried plumswasalsoevaluated. New functionalfoodsderivedfrom

local forest fruits were developed, including nine types of fruit balls, two formulations of fruit
mar shmal |l ows, f olironfeByal i aarl k,anandcerlkemaée nABal mai z}t
Technological instructions were prepared for productiovg patent appliations submittedand

one patent already grantedn addition, improved drying technologies were introduced by
substituting sulfur dioxide with organic acids during apricot-fpeatment to enhance product
safety, preserve color and texture, and reducerabigclogical risks. Overall, the outcomes
demonstratesignificant potentialto strengthersustainablevalue chains, enhancehe quality and

safety of dried fruit products, and contribute to improved nutritional health through increased

availability of functional foodsin Kyrgyzstan.
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Non-Invasive Marine Monitoring with Baited Remote Underwater
Video (BRUV) Systems: Capabilities, Limitations, and Regional
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Abstract

Baited Remote UnderwaterVideo (BRUV) systemshave emergedas one of the most effective
noninvasive tools for assessing marine biodiversity, detecting species presedaapnitoring fish
assemblages across a wide range of habiBysusing bait as a controlled attractant and deploying
underwater cameras on fixed frames, BRUVs provide standardized, replicable observations of demersal
and pelagic species without distimpp the environment or altering natural community structure.
BRUV systemsovercome many limitations associatedwith traditional methods such as trawl
sampling, gilinets, and diverbased visual censuseshich are depthiestricted habitatdestructive, or
biased by diver presenc&heir 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 methd generates quantitativenetrics such as MaxN, species richness,
biomass proxies, behavioral interactions, and trophic composition, enablingelomgecological
assessments and impact studies related to marine protected areas, invasive specieprésisernes
artificial reefs, and aquaculture operations. Technological improvements, such agdaigtion
cameras, and emerging-Aksed species recognition have expanded the analytical capabilities of BRUV
systems. Despite these advances, certain lithdias persist, including variability in bait plume
dispersion, currentdependent attractiomanges, reduced detectability of highly mobile or non
scavengingspecies,and the need for substantial video processiMyhen paired with complementary
tools such & environmental DNA, or diver surveys, BRUVs provide a more accurate and
comprehensive picture of marine biodiversity. Tirkiye, BRUVs show potential across diverse
marine environments,from the lowvisibility Black Sea to the specigikh Mediterranean.They
enable effective monitoring of rocky reefs, seagrass beds, artificial habitats, and aquaculture zones, and

are particularly valuabléefor tracking invasive species and evaluating marine protected areas.
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Preserving Genetic Diversity: Why Turkiye Needs a National
GenBank
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Abstract

The preservation of genetic diversity is fundamental to effective biodiversity research, conservation
plaming, and longerm ecosystem managementirkiye, situated at the junction of major
biogeographic regions and home to rich terrestrial, freshwater, and marine biota, remains
underrepresented in global biodiversity and genomic datade¢zent internatiodaanalyses
highlight |l arge fAbiodiversity blindspotso, areas
recordsdueto inadequatespecimerarchivingor the absencef coordinatedyeneticrepositories.

These gaps hinder accurate species assessments, limit the resolution of ecological monitormgltools,
reducethe reliability of conservationdecisionmaking. Establishinga National GenBankfor

Turkiye would address these limitations by providing a re¢imed, longterm repository for DNA,
tissuesseedsgametesandhigh-quality genomicreferencematerialacrossaxonomicgroups.A

national genbank would function as a scientific and conservation infrastructure that (i) preserves genetic
diversity thratened 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 higisolution reference libraries rfdools such as eDNA
metabarcoding; (iii) enhances the quality and reproducibility of biodiversity monitprograms,
includingBRUV, UVC, fisheriesassessments, atmhg-termecologicalkurveys, byinking observational

data with verified genetic matalj and (iv) strengthens restoration, aquaculture improvement, and

species recovery efforts through access to-auglhted, traceable biologicsdmples.
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Chemical Composition, PhysicoChemical Properties and Amino
Acid Profile of Muffins Enriched with Cricket Powder (Acheta
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Abstract

The incorporation of insectbasedprotein into muffins is a growing trend in the food industry

due to the demand for sustainable and nutritious optidbmsect proteins provide a robustutritional

profile, encompassing higluality protein, and essential amino acids, making them an appealing
substitute for conventional protein sourcdsis research aimed to analyze the chemical composition,
color characteristics, physiathemical properties, and amino acid profile of muffin recigegeloped

by substitutingwheat flour with cricket powder (Acheta domesticup 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 iifat content (13.00%) in control muffins rose to
20.40% with 30% CP. The ash content, indicating mineral presence, also increased with CP
concentratone nhanci ng t he mu fMuffinewith 30% CPhadrasignifigamtipldwierl e .
pH than the combl and lowerenriched samplesTotal titratable acidity increased with CP levels,
confirming the pH reduction. CP changed the muffin:
observed as CP concentration rofke crust showed a noticeableaothangeevenat 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 stab{i.
inclusion led to aroverall increase in essential andon-essential amino acids, with essential amino
acids like histidine, threonine, and leucine rising with CP additfdlutamic acid remained the most
abundant amino acid in all sample&dding cricket powder to muffins efttively enhances protein
content and improves amino acid profiles, making them a better nutritional choice than traditional

muffins.
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Innovative Pathways for Circular Economy: Repurposing Coal
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Bishnu PadaBose!

1 Departmenbf Civil Engineering Haldia Instituteof Technology, Haldialndia
Corresponding Author: bosebishnu@gmail.com
Abstract

Rapid population growth and urbanization have acceleratedwaste accumulation, pushing the
biospherdeyondts naturalregenerativeapacityundertheprevailinglineari t &rkaké uséd i s pos e 0
model. Transitioningto a circular economyis essentialfor mitigating environmentaldegradation.

This study aims to identify environmentally harmful yet abundantly available waste materials that could
be repurposed in civil engineeg applications. Based on a systematic evaluation of multiple waste
streams, coalmine overburden was selected for comprehensive experimental invesiidrtimsults
demonstrate that all components of coal mine waste can be successfully transfamtoedaluable
construction resourcesAfter pulverizing large stones and separating silt and coal particles, the
processed stones can be used as coarse and fine aggregates for concrete, bricks, aBdtnvainm.
blended with ordinary clay, is suitablerfproducing fired bricks, while residual coal particles offer
additional energy recovery potentialhe mechanical performance of concrete, bricks, and mortar
manufactured from minderived 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 resourtés. approach aligns with the
traditional 3R framework (Reduce, Reuse, Recycld)endxtending it to includ®eplenish(restoring
scarceresources)and Releaseland (freeing land previously occupiedby waste). This expanded
framework advanceghe circular economyfrom a lineari maikisidi sposed trajectory
regener afiusdrecycldirneapklee n i s BY redacing Eneironmental harmryelieving
pressureon ecosystems,and enabling land reclamation, the process contributes to longerm
sustainability. Moreover, entrepreneurial adoption of the technologiegldeed in this study offers
substantial social and environmental benefiteansforming polluting waste into usable resources can
mitigate soil, water, and air contamination, enhance agricultural productitseducing heavy metal
accumulation, and stngthen local economies, further reinforcing a regenerative, resefficient

circular economy.
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An Integrated Web-BasedSystemfor Managing MEDEK, MUDEK,
and YOKAK Accreditation Processes
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Abstract

Accreditation processes in Turkish higher education have become increasingly detailed and demanding
undereffortsto meetthe standardsindrequirement®f MEDEK, MUDEK, andYOKAK. Institutions

must collect and manage large amountsiath, demonstrate consistent alignment between program
outcomes and national frameworks, document assessment and improveyoted, and prepare
periodic reports for internal and external evaluatiohBese tasks are often carriedit manually or
through uncoordinatedsystems,which leadsto high workload, loss of time, data inconsistencies,

and difficulty in maintaining continuous accreditation readindss.address these challenges, aweb
based software system was developed usi&ih&rp to support accriggtion process management in a
structured and efficient wayl.he system organizes key components of accreditatsuch as outcome
mapping, evidence collection, assessment tracking, and report gerteratiora single platform. It
provides predefined temgties that match MEDEK, MUDEKand YOKAK criteria, ensures/ersion
control, andallows multiple usersto work in parallel. Automated workflows reduce repetitive work,
support accurate documentatiand make it easietto monitor progress throughout the aaditation

cycle. The software is currently initsbetae st i ng phase and is being used
School. Early use shows improvements in the clarity, consistency, and accessibility of accreditation
data. The platform helps institutions mmaain upto-date documentation, prepare required reports with
less effort, and manage the process in a more predictable and organized mhisngudy presents a
practical digital tool that responds to common problems faced by higher education imstitiitiing
accreditation. The system shows that softwesepported process management can reduce
administrative load, improve data quality, arahtributeto a morestableandsustainabl@pproactto
meetingMEDEK, MUDEK, andYOKAK requirements.
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Abstract

Glioma progession is driven by dysregulated signaling networks, including GO¥yelin D3, PI3K-

Akt, and EGFR pathways. Targeting CDK4-Cyclin D3 offers a promising therapeuticstrategy. A
systemdevel computational approach was employed to identify potential GOYGlin D3 inhibitors

from the OTAVA library. Network pharmacology, molecular docking, MMGBSA, AutoQSAR
modeling, Density function theory (DFT) calculations, diikgness and ADMET profiling, and 200

ns molecular dynamics simulations were performed alongsidezolomide as a referencetwork
analysis identified 16 shared glioma targets for vorasidenib and temozolomide, highligbtitral
pathwaysregulatingmetabolism,cell survival, and DNA repair. Docking and MMGBSA analyses
revealed Compounds 78¥92, and 2299 as potent CDiCyclin D3 inhibitors, outperforming
temozolomide. Aut 0o QSAR predicted hi ghihCopdohd78lrankeHues f or
highest. DFT calculationsindicated favorable electronic properties for proteitigand interactions
Drug-likeness and pharmacokinetic profiling demonstrated god absorption, moderate blood brain
barrier (BBB) permeability, and acceptable cardiotoxicity. Molecular dynamics simulations at 200 ns
demonstrated stable binding, minimal structural flatians, and strong hydrogen bond, particularly for
Compound 781Compounds 781, 792, and 2299 have higher predicted potency, binding stability, and
favorable pharmacokinetic propertiethan temozolomide, indicating their potential as CBByLlin

D3 inhibitors for glioma treatment. These computational insights provide a strong rationale for

experimental validation in vitro and wivo.
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Use of Nanopatrticles for Drilling Fluid in Petroleum Industry
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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 thesefluids, commonlyknown asdrilling mud, is one ofthe most
importantfactorsof a successfulrilling operation. Consideringthat the major part of the costsof

drilling a well is relatedto 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 efficidnsyitable

drilling fluid should have a high ability to cool the drill bit, bring the drilling cuttings to the surface,
smooth theanovement of the rotating drill pipes, control the wall pressure, transfer the hydraulic power
of the pump to the drill bit and many other thingseparation of drilling mud with the best formulation

and effective materials is an important factor in insieg@ 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 ingogling operations.In general, the purpose of ogi

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 stabiliiysuspension and proper lubricatiofhe 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 nanopartichdso, in well
cementing operations, by using advanced compounds, efficiency and productivity as well as operation

costs can be greatly improved by usiramotechnology.
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Abstract

The rapid evolution of perovskite photovoltaic tec
as a promising candidate for neg¢neration solar cells due to its exceptional thermal stability, suitable
bandgap, and long carrier diffusion lengtdowever, achieving practical device efficiencies remains
constrained by suboptimal layer configuratiodgfectinduced recombination, and noptimized

charge transport propertieghis study presents a comprehensive computational framework to enhance

t he per f or mabased perovikite Gald ledlls through systematic material and device
optimization wsing SCAPSLD. Key structural and electrical parameters including layer thicknesses,
doping concentrations, and defect densities acr oss:¢
and SpireOMeTAD hole transport layer (HTL) were systematically vargad analyzedto determine

their influence on opencircuit voltage (Voc), shortcircuit current density (Jsc), fill factor (FF), and
overall power conversion efficiency (PCE). To effectively address +patimeter 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 computationblUrden associated with cogtional parametric
sweeps. The optimization revealed that precise control of thickness profdasjer concentrations,

and defect densities within each functionl@yer significantly reduces recombination losses and
enhances charge extraction pathwalyader optimized SCARED conditions, the device achieved a

PCE of 23.83%, accompanied by marked improvements in Voc, Jsc, and FF. Subsequent refinement
using the TaguchiGRA L27 framework further enhanced performance, yielding a PCE of 25.01%,
correspondig to a 4.95% improvement over the conventionally optimized structlites study
demonstrates that hybrid statistical optimization offers a robust andlidata pathway for designing
efficient and stable inorganic perovskite solar célllse proposed coputational methodology provides
actionable design guidelines that can accelerate the fabrication and commercialization-of high

performance CsPhbl photovoltaic devices within the

Keywords:
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Abstract

Multiple sclerosigMS) is a chronicneurodegenerativeiseaseaequiring early diagnosisfor effective
intervention. Currentdiagnosticmethods,suchas MRI and cerebrospinafluid analsis, are costly,
time-consuming, and lack sufficient sensitivity for early detectidicroRNAs (miRNAS), particularly
miR-145 and miR326, have emerged as promising biomarkers due to their differential expréssion
MS patients and stability in circulating biofluids. This study aims to develop a novel
electrochemicabiosensoffor the rapid, sensitive,and specific detectionof thesemiRNAs in serum
samples. The biosensor is constructed using a glassy carbon electrode modifiednwitihwalled
carbon nanotubes and gold nanoparticfesctionalized with thiolated probes foniR-145 and miR
326. Detection is achieved via hybridizatidmduced changes in methylene blue redox curréhe
biosensor demonstrates high sensitivity, datgctarget miRNAs at femtomolar concentrations, and
excellent specificity in distinguishing mik45 and miR326 from homologous miRNAsValidation in
spiked human serum confirms its potential for clinical applicatidbhis nonrinvasive, coseffective
platform offers a significant advancement towards pointare MS diagnostics, enabling earlier and

more accurate disease monitoring.
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Abstract

Copper lodide (Cul) thin films synthesized using monoethanolamine (MEA) as a green solvent exhibit

high optical transparencyand uniform planar morphology, suppating their function as efficient

hole transport layers (HTLs) in perovskite solar celldsing this lowtemperature, additivéree

method, o-Cul with a zinc-blende structure was successfullyobtained. Despite these promising

outcomes, maintaining uniforratructural integrity and electrical stability during ldemperature

processing remains a key challenge, especially when targeting mechanically flexible perovskite devices.

The Cul films were deposited on Indiutioped Tin Oxide (ITO) substratedsa solution-processable

spin coating and subsequentlyannealedatt e mper at ures bet ween 60 and 1:
analyses indicate that annealing temperature critically govegngin evolution, preferred
crystallographicorientation,and structuralparametersuchascrystallite size, lattice constant]attice

strain, and dislocation density. The film annealedat 80 di spl ayed a -liggharp nanc
morphology with favourable conductivity and a stable band gHpese observations confirm that

precse annealing optimization is essential for producing structurally robust Cul thin films suitable for

high-performing PSC applications.
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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 appxathbal
Electrical Sounding (VES) was employed to charéamtessubsurface stratigraphy, while Atomic
Absorption Spectrometry (AAS) analyzed trace metal concentrations in groundwater from five
boreholes and five hardug wells. Hydrochemical results revealed elevated levels of toxic metals,
includingmanganeséup to 1737 ppm),arseniclead,nickel, andcopper(up to 94.2ppm), exceeding

WHO permissiblelimits and posingsignificant healthrisks. Health risk assessmentssing Average

Daily Dose (ADD) and Hazard Quotient (HQ) calculations indicated chexposure concerns, with
manganese exhibiting an ADD of 20.61 mgtkay and HQ of 147.22, highlighting neurotoxicity risks.
Other metals such as arsenic and lead also showed HQ values far abdkieeshéédsGeophysical

data delineatedfour subsurfacelayers: topsoil, lateritic hardpan,clayey saprolite, andfractured
bedrock aquifers. The clayey saprolite acts as a semiconfining yet permeable layer, facilitating
contaminant migration, consistent with hydrochemical contamination patterns. Integragsistfity
profiles with hydrochemical data effectively mapped contaminatibotspots and elucidated
geohydrological controls on contaminant transport. Thelings demonstratethat both natural
geologicalfactors within the PanrAfrican schistbelt and athropogenic activities, including mining

and agriculture, significantly influence groundwater quality and aquifer vulnerabilithe study
underscores the urgent need for continuous groundwaitality monitoring, targeted remediation,

and community educaibn 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 publicreddittion.
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Abstract

Background:l n d o n e s Nu&riioas Mealsé?mgram (MBG), launched in January 2025, has served
more than 40 milliomecipients through more than 15,0@hens throughout Indonesias of October

2025, there have been 11,660 casesof food poisoningfrom 211 incidentsin 25 provinees (88
districts/cities),accountingfor 48% of all incidents. The massiveincreasein casesindicates the

need for an integrated framework for detection, reporting, and innovative techiadsigied
surveillance. Objective: This study proposes an intdgdaartificial intelligence/machine learning
(AI/ML) framework that operationalizes the One Health principle for the prevention of foodborne
diseases in the Free Nutritious Meals prograethods: The designed system is expected to have five
main componeist machine learning algorithms that can predict which kitchens are atrisgha data
platform that integrates information from various ministries for reporting surveillance results and
complaints; a food ingredient tracking system using blockchain afidsknsors; social media
monitoring to detect early signs of outbrealisd pathogen DNA analysis to quickly trattee source

of contamination. Results: Compared with conventional methods, the integration and
implementation of Almachine learning iexpected 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 (pathogenasurces),
well as integrate the One Health concept into the MBG program policy framework in Indohiesia.
government needs to mandateassisted certification and blockchain regulatitorsrisky materials,
installloT sensorsn 15,000kitchens,andtrain 290,000food 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

carriedout daily.
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Abstract

Carbon quantum dots (CQDs) have garneredsignificant attention in recent years due to their
strong fluorescent properties, high water solubility, and biocompatibilihese characteristicgrake

them valuable in biomedical fields such as sensing, bioimaging, diagnosis, antktrtedvarious
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 fuethevaluation. Therefore, innovative approachesre
neededto convert culture medium waste into high-valueadded products. This study proposes a
new procedure for producing CQDs using DM#dsed cell culture medium wastéhe aim is to
evaluatewhetherbiological wastecan be usedas a functional precursorin CQD synthesis and to
characterize the optical and biological properties of the obtained nanostructinmesynthesis was
carried out using an environmentally friendly hydrothermal methatudifferent conditions. The
produced CQDs were examined for their absorption properties using U\tvis spectroscopy to
determine their absorption characteristics, and their emission behavior was confirsiregl
fluorescencespectroscopy.Optical stability was monitoredfor 30 daysin dark and light conditions,

and no significant decrease in emission intensity was dete@#dictural characterizatiorwas
performedusing TEM imaging. For biological evaluation,cytotoxicity studieswvere performedon
different cell lines usingthe MTT assay. Cell viability was measured at varying concentratioasd

the results indicated no significant toxicity at low and moderdases. These findings point to the
potential for safe use of wasbased CQDs in biomedit applications. Overall, the findings
demonstrate that CQDs with strong optical stability and low cytotoxicity can be successfully
synthesized from cell culture wast&his approach contributes to sustainable nanomaterial production

by reducing materialasts, minimizing waste, and decreasing environmental impact.
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Abstract

Carbon quantum dots (CQJPare carborbased 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 doaployed 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 progressyabinitiators 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 fApurple carroto or Abl acidyisespegallyechcul ti var
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 cardiogaular, antinflammatory, antidiabetic, 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 C(3isyfthe 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 whin the scope of the study were determined using characterization techniques such
as U\tvis spectroscopy, TEM, fluorescence spectroscopy, and zeta potential measurements.
Subsequently, the biocompatibility, cytotoxic effect, and intracellular localizgential of these
particles were evaluated through cell culture studies. CQDs demonstrated high fluorescence activity
with high biocompatibility and low cytotoxicity. In conclusion, black cafvated CQDs via an

environmentally friendly green synthegiovided high potential in the biological applications
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Abstract

Perovskite solar cells (PSCs) are a leading candidate forgeeeration photovoltaic technology,
offering highpower conversion effieincy (PCE) and cosffective fabrication. While is
conventionally used as the electron transport layer (ETL), its requireddrigherature crystallization

(450) severely limits its integration into flexible devices built on‘seaisitive substrate§.hegrowing

demand for flexible and wearable energy harvesters necessitates the development of alternative low
temperature ETL materialsZinc oxide nanorods (ZnO NRs) are a promising substitute due to their
low-cost, lowtemperature synthesis, high electnoobility, and aligned nanostructurédowever,

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, Mioped ZnO NRs were synthesized via a -tewperature
hydrothermal growth method with varying Ni concentrationsl(@, and5 mol%)andgrowthdurations

(5 and 9 hours) at 100C. Their structural, morphological,and optical properties were thoroughly
analyzed using XRD, EDX, FESEM, and WVis spectroscopy. Photovoltaic performance was
assessed via currénbltage (I'V) characterization. The results demonstrat¢éhat controlled Ni
incorporation succesfully improved crystallinity, suppressed defectlensity, and significantly
enhancedelectrontransport. This led to a markedincreasein PCE comparedo devicesutilizing
undopedZnO. This researchestablisheNi-dopedZnO NRs as a promising, loviemperatre, and
costeffective ETL material for higtefficiency flexible PSCs. These findings offer valuable insights for
developing scalable and energfficient photovoltaic devices critical for advancing flexible electronics

and sustainable energy applications
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Abstract

Dye-sensitizedsolar cells (DSSCs)are amongthe most promising low-cost aternativesto silicon

based solar cells, offering substantial power conversion efficiency due to their compact size, ease of
preparation, and high resistance and sensitivity to weather ch&gment technological advancements
have shifted toward flexibl versatile, and portable electronics, as well as simpler diabdeation.

A DSSCconsistof a photoanodé¢hatincludesatransparentonductingmaterial anchsemiconducting

layer. The semiconductindgayer, which adsorbglye moleculesplaysa crucial role in determining the
power conversion efficiencylts efficiency strongly depends on optimal charge transport and sufficient
surface area for dye adsorption within the photoan@iee of the key challenges is engineering zinc
oxide (ZnO) nanostrctured buffer layers that simultaneously enhance electron moliildsease dye
loading capability,and reduce recombination lossées this work, zinc oxide nanorods (ZNRs) were
synthesized using buffer layer patterning times ofdd 8 minutes to invégate the influence of
deposition duration on the resulting morphology, crystalliratyd photovoltaic performance of DSSCs.

The growth of the nanorods was mediategla plasma induced buffer layer for growth patternifige

ZNRs exhibit excellent propges 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/m?2 illumination dietwthe DSSC
fabricated with the 4 minute&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 pmove charge transport and overall DSSC performance.
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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 alsy 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 seenin T urkis h-Islamic arts such as calligraphy, illumination, miniature,
tile-making, marbling, and geometric ornamentation are concrete examples of the invisible yet decisive
influence of mathematicson the visual field. The purpose of this paperis to uncover the
mathematical structure underlyitigditional arts and to evaluate the aesthetic and technical functions
of these structuresin artistic production. In calligraphy, the measurementsangles, and line
arrangement of letters are based on strict rulé® proportions between letter lengtharticularly in
Thuluth and Naskh script, are created according to a specific geometric sistbumination art, the
constructionof hatai, rumi, peng, and geometricinterlacedmotifs is shaped by the Golden Ratio,

axes of symmetry, and polygoradseddivisions. Circle, star, and polygonal arrangements are
transformed into repetitive surfaces that evoke a sense of infinity through digital multiplication
methods. The conceptof multiple perspectiveusedin miniature art is created by placinfjgures

and spatial distributions within a mathematical ordertile art, octagonal, decagonal, and hexagonal
interlaces create geometric systems that provide surface contthtoitygh a fractalike growth logic.

The techniques of division, folding, mynetry transformations, and proportioning used in the creation

of traditional patterns parallel contemporary design mathemaficasequently, mathematics in our
traditional arts is not only a creator of order lalgo an aesthetic and visual languagbis study aims

to reveal the scientific structure behiadistic production by evaluating the fundamental formations of

traditional arts and mathematiésom an interdisciplinary perspective.
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Abstract

This studyinvestigateghe structural,compositionalandthermaltransformation®f Pernaviridis

(PVS) shellsheatedat 100, 500, and.000 usingFTIR, XRD, andTGA/DTG analyses.The FTIR

spectra of the raw shell reveal the presence of adsorbed water, orgarikcamaiponents, and

calcium carbonate in the aragonite forrde at i ng at 500 induces a cl ea
aragonitdo calcite. Calcinationat1000 resultsin theappearancef CaO,C a ( O &ind residual

CacCcoO |, reflecting t he decomposition ofre CaCO f
carbonation of CaO upon exposure to atmthespheri c mo
observations, showing predominantly aragonite intherawsam , c al c i tpertlaadite 50 0 ,
asthemajorphaseat 1000 , with aminoramountof calcite. TGA/DTG analysisreveals three main

weightloss events corresponding to the release of adsorbed water, the decomposition of organic
components, and the naaf t her mal decomposi tigdm of Oa@O®albetw
combined FTIR, XRD, and TGA findings demonstrate significant mineralogical transformations

Pernaviridis shellsupon high-temperaturgreatment,highlighting their potentialas a biogenic

precursoffor CaOproductionandrelatedcalciumbasednaterialapplications.
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Abstract

Biomaterials are extensively employed in mediggllants owing to their remarkable biocompatibility

and resistanceto corrosion. These materials offer a robust foundation for various coating
applications, among which hydroxyapatite is particularly notable due to its close chemical similarity to
naturalbone tissue, ensuring superior biocompatibil&ywide array of materials is currently developed

or utilized as biomaterials for tissue regeneration and replaceémené humanbody. For instance,
metatbasedbiomaterialssuch as stainlesssteel, titanium, andcobalt alloys are widely applied for
bonerestoration. Similarly, ceramicbiomaterialsare usedn dentalapplications,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 includoglagen, fibrinogen, hyaluronic acid, and elastin
demonstratehigh efficacy in soft tissue engineerindue 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 integratatditionally, composite
matrials, such as fiberinforced and carbon nanotubepolymer composites, are increasingly
exploredfor their lightweight nature and customizable mechanical properties, making them ideal for
applications at the harsbft tissue interface.The primary considration in selecting suitable
biomaterials lies in their compatibilitywith human physiology, ensuring lotgrm functionality
without inducing adverse immune responsesus, biomaterials must be free from harmful effects such
as injury, cytotoxicity, geatoxicity, mutagenicity, carcinogenicity, or immunogenicity, while

effectively fulfilling their intended therapeutic role and eliciting a favorable cellular or tissue response.
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Abstract

Demand fluctuations and increasing product variety make productionipdearsignificant challenge

in the textile industry.In environments where parallel machines operate with varying capacities and
sequencealependent setup requirements, accurate demand forecasting becomes essential for
establishing realistic schedules antproving resource utilizationThis study focuses on developing a
reliable machine learniiifpased demand forecasting model to support these planning decidiens.
research uses monthly sales data obtained from a textile manufacturer in Tu8dyeral
regression algorithms, including Random Forest, Gradient Boosting and CatBoost, were examined
determinethe most effective methodfor predicting future demand. The datasetwas enriched

through feature engineering by incorporating seasomhtators, lagged demand variables and
trend componentsAll models were evaluated using repeated crnadalation to ensure stable
performance and to prevent overfitting. Model accuracy was assessed through widely usedumétrics
asRMSE, MAE andR2. The results indicate that the CatBoostalgorithm provides thehighest
prediction accuracyamong the tested modells superior performance contributes to clearer demand
visibility and supports planners in making more consistent capacity allocdtiomved forecasts also

help reduce bottlenecks related to setup times and enable more balanced machine loading. Overall, the
proposed model offers a practical, ddtaven approach for textile manufacturers to improve production
planning. It also lays the growdwork for a broader study, where the demand foreedfitbe usedas

inputsin developinganoptimization modefor parallelmachinescheduling with sequenaependent

setup times.By integrating accurate forecasts into scheduling decisions, this apgrefpshreduce

bottlenecks, ensures more balanced machine utilization, and strengthens overall planning reliability.
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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 capbilities. These advantages make them particularly suitable for lightweight structural
componentswvhere performance durability, and efficiency are critical designfactors. In unmanned

aerial vehicles (UAVs), the use of composite structurepaidicularly 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 compositallicUAV wing
configurationusingfinite elementanalysisn the ANSYS Workbench environment. The wing model
integratescarbonfiber reinforced polymer (CFRP) coatings with metallic beams and ribs to provide
an optimized balance between stiffness, strength, and manufactura®ititic loading, aerodynamic
pressure distributions, and matersplecific failure criteriaare evaluated to assessthe overall
structural integrity of the design. Modal analysisis also performedto determinethe inherent
frequenciesand potential resonancerisks associated with UAV operational conditiorihe results
provide information on stress concentration regions, deformation characterstit$he contribution

of composite layers to the overall stiffnesxrease. Comparisons between futhetallic and hybrid

configurations highlight the performance advantages and weight savings achieved through composite

integration. The findings demonstrate that the hybrid compesitdallic architecture increases
structural efficiency while maintaininggidity under expected service loadghis study contributes to
the development of lightweight, higierformance UAV structures and provides guidance for future
design optimization andnaterial selection.
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Abstract

This study aimed to evaluate the effects of Genistein, an isoflavone antioxidant found in sogr on

cancer (HepG2) and healthy (HDF) cells by assessingts influence on antioxidant activity, cell

viability, and CD3émediated lipid transport.Cells were cultured and prepared for treatment. Cell

viability was measured using the MTT assa@D36 levels were quantified with a CD3BLISA Kit.

Antioxidant paramete8sincluding SOD, GSH, MDA, MPO, and GBxwere analyzed using

corresponding biochemical assay&enistein treatment (6.2 00 ¢ g/ mL, 48 +h) showeo
dependent reduction in HepG2 cell viabilitplthough low concentrations (6285 € g/ mL) did no
reduce viability below 50%, higher concentrations®® 0 & g / mltrgted dignificant anticancer

activity, decreasing viability below 50% (IC58:5 . 34 N 0. 924 eg/ mL). Methotr ex
positive control, showed a similar pattern with an
that Genistein more efttively increased CD36 expression in HepG2 cells compahd@X (p=0.002

andthecontrol (p<0.001).MTX alsoshowedncreasedCD36 expression versusontrol (p<0.001).In

HDF cells,both Genistein(p=0.002)and MTX (p=0.048 elevatedCD36 levelsrelative to control.
AntioxidantanalyseshowedthatMTX significantly elevatedVIDA levelsin HepG2cells (p=0.03),

whereas Genistein significantly increased GPx levels in HDF cells (p<{).0@enistein exhibits
therapeutigotentialin HepG2liver caner cells. It modulatesCD36 and MDA expressionyeducing

lipid accumulationwhile in HDF cellsit affectsCD36 and GPx activity. Thesdindings suggesthat

Genistein may contribute to lipid regulation and oxidative balance in both cancerous anddedialthy
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Abstract

ExopolysaccharideéEPS) are macromoleculesvith structuraldiversity that play importantroles in
various biological processe€£PSs obtained from natural sources such as platgse, fungi, and
bacteria exhibit a broad pharmacological spectrum, including antitumor, immunomodulatory, and
antioxidant effects.Microbial polysacchades offer significant advantages over plant or animal
polysaccharides due to their sustainable production, rapid proliferation, controllable fermentation
conditions,andhigh purity. In recentyears,threephaseseparatio{TPP)hasgainedimportanceasa

faster, more economical, and more effective alternative to traditional purification technigubis

study, EPSswere extractedfrom grapewasteusing TPPwith the thermophilicBacillus licheniformis

SO2 strain, which was isolated ancemdified in our laboratory.The antioxidant properties of the
extracted polysaccharides were investigated using DPPH and ABTS analyses. TPP conditions were
optimizedusingRespons&urfaceMethod(RSM) to obtainthe highestyield. EPSwasobtainedunder

the following conditions:40% ammonium sulfate, a homogenateftertanol ratio of 1.0:1.25, and pH

7. Undertheseoptimal conditions,EPSat a concentratiorof 1 mg/ml demonstrate®8.7% radical
scavengingactivity againstDPPHradicalsand65.7%againstABTS radicals. Basednthesedata,it is

shown that thermophilic, bacterially produced exopolysaccharides isolated using -ba3dP
extraction method possess strong antioxidant potertia.thought that these biomolecules coldd

used in futire 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 industriahdh 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, heav
machinery, and noiseThe necessity for effective occupational health and safety (OHS) management

in this sector is therefore essenti@ihe objective of this study is to ascertain the potetgedardsthat

could resultin occupationalaccidentswithin asphaltproductionfacilities, to evaluate the risk levels,

and to propose control measures that would enhance the safety of wdfkerthis purpose, risk
analyses were conducted in the asphalt production plant of Erzurum Palait®keme Fine-Kinney
methodwasemployedfor risk assessment, whidh a procesghat involves identification, evaluation,

and management of potential hazards or ritksing probability, frequencgf exposure, andeverity,
risksarequantifiedby this method, wih a clearprioritization of unacceptable hazards being provided

and safety improvements being guidet@ihe findings suggest that specific operational stages and
workplace conditions require enhanced control measures due to their potential to cause iserious o
undesirable outcomes if adequate preventive action is not taken. These situations may cause severe or
even fatal injuries during asphalt production proces3dse studyis expectedto contributeto the
development ofeffective risk control strategiesand support the establishment of safer working

environments for asphalt industry workers.
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By incorporating functional and stimedésponsive nanopatrticles, passive bioprinted scaffoldsbean
transfomed into controllable and adaptive material systegsh particles impart chemical, electrical,
magnetic, and lightesponsive behavior while reinforcing polymer networks and improving rheology.
These nanoparticles create nanoscale domains that contemiatxstimuli into localized thermal,
mechanical, or chemical outputs, enabling conductivity tuning, photothermal heataggetic
actuation,andsustainedon exchangeTogether theseeffectsshift scaffoldsfrom static structures to

dynamic, stimulusegulated platforms designed for ngdneration responsii@omaterials.
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Abstract

Perovskite solar cells (PSCs) have rapidly advanced in recent, yehisving impressive power
conversion efficienciesHowever, challenges such as sensitivity to heat, moisture, and the need for
high-temperature processing hinder their ldegm stability and commercializatiof.raditional PSCs
typically use electron &nsport 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 Itheirfgl layers:
fluorine-dopedtin oxide (FTO), formamidiniumtin triiodide (FASnI3) as the absorber layerdoped
polyanilinine/graphenexide (PANI/GO) as the hole transportlayer (HTL), and silver (Ag).This

study focuses on leddee, ETL-free perovskite solar cells, which simplify device architecture and
enable lowtemperature, cosffective manufacturing suitable for largeea applicationsEliminating

the ETL and using leaftee absorber materials results in devices that are more envirtaiip&rendly

and scalable.SCAPS1D simulation software was used to analytee impact of interface defect
densities and defect tolerance on device performanbe.results highlight the critical importance of
interface engineering, especially at the Falisorber interface, whichas a strongerinfluence on
device parameterghan the absorber/HTLinterface. Reducing the interface defect density to around
1x1011 cm2 is essential to minimize charge recombination and energy losses, leading to significant
improvements in power conversion efficiency (PCE), fill factor, and stabilibjs work demonstrates

that careful management of interface quality adefect passivation allows ETiree, leadfree PSCs

to achieve performance comparable to more complex aothies without relying on toxic elements or
high-temperature processedhese insights pave the way for developing stable, efficient, and eco
friendly perovskite solar cells with simpler fabrication routes, supporting the future of sustainable

photovoltac technology.
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Abstract

Manual annotationof large text datasetsis both time- and costintensive, leading to a growing

need for semsupervised learning methoddg-urthermore, inconsistencies among human labelers
directly impact the quality of synthetic label generation due to the sensitivity ofkssgmivised models

to initial labels. This study examinesthe impact of multi-labelerconsistencyon BERT-based semi
supervised learning models and proposes a holistic framework for statistically modatieder
reliability, establishinga coretraining set,andoptimizingthe syntheticlabelingprocess.The proposed
approach involves calculating labeler consistencyguisiime t hods such as GCohenods
Skene, generating a core dataset of reliable examples, training the BERT model on this dataset,
generating synthetic labels for unlabeled data, and redirectingdaofidence examples back to the
labeler. Furthermoe, the process is enhanced with consistency adjustment and noise reduction
techniques, and a labeling interface is developed for practicdirusenclusion, thestudy demonstrates

that multilabeler consistency plays a critical role on the stability acclracy of semisupervised

BERT models and provides a scalable, reliable andefésttive automatic labeling infrastructure on

large text datasets.
Keywords:

Natural Language Processing, Seduipervised Learning, BERT, Mulfinnotator Consistency, Auteatic
Labeling, Noisy Labels
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Modelling Economic Variables in Offshore Oilwell Drilling

Dalmo S. Amorim Jr. !, Edmilson S. Moutinho !, Hirdan K. M. Costa!

1IEE-USP- Institute of Energy and Environment, University of S0 Paulo, S&o Paulo, Brazil

*Corresponding author-mail address: dalmo.amorim@usp.br

Keywords Abstract

Petroleum Engineering Drilling costs and CO2 emissionsailwell drilling are direct functions of the time spent

on drilling operations, as the energy used during drilling operations is generaséd on

by dieselelectric systems. The longer the operations take, the greater the diesel
Drilling Cost consumption, and the highare 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, traditbnal statistical methods are not sufficient to adequately analyze the
operational results. In this study, we present regression models that can capture these
complex relationships, providing a more accurate representation of the results in a field
or sedinentary basin. The results offer new and valuable insights for technical,
operational, economic, and contractual decisimking. An immediate application is
supporting the assessment of testing new technologies and remuneratingeyurn
contracts. The cotasions of this work provide relevant and original contributions to the
enterprise at the intersection of drilling engineering and environmental sustainability.

Modeling

Environmental
Preservation

1. Introduction

Drilling operations are the most expensive part of the oil and gas exploratiesgrid]. To reduce their costs, an
optimization process is required, beginning by understanding the boundary conditions and the dynamic phenomena
involved in the oilfieldbés drilling operationtghe The
optimization processes become less intuitive and less influenced by marketing forces, and more based on lessons
learned from analyzing statistical results.

However, the oilwell environment is so complex that building a model to predict the beHatm®ddlling operations

is almost impossible, once -ahcompassing models embed very low coefficients of determination (R?) [2].
Additionally, most information about drilling operations cannot be verified directly, and it is necessary to infer drilling
status based on indirect information provided by sensors, or to perform a full trip of the drill string to check, at the
surface, the conditions of the bit or drill string elements. Examples: sharpening of cutters, dimensions of gage
stabilizers, conditiof bearings, etc. The cost of a round trip is so high that some elements are replaced as they reach
the surface, minimizing the ngroductive time spent in inspections to check for conditions.

This paper aims to disseminate the Amorim curve methodoldggh is designed to optimize offshore oilwell drilling

costs. A summary of its numerous outputs is provided to facilitate a desirable extension of a congress paper. The full
description is available for open access, allowing researchers with validaligth dtata to replicate charts,
benchmarks, formulas, and tables using Microsoft Excel [3].

2. Literature review

Predicting involves making an estimation based on a model, along with an associated error. More precise predictions
are made by the good modeldheve total errors are expected to be nearly zero [4]. As the environment of drilling
operations involves numerous elements interacting simultaneously, the result is a complex and interdependent reality,
making it almost impossible to produce a universalinreol t hat predicts the results of
vision, the deterministic parameter for modeling oilwell drilling should be the vertical depth, as rock compaction,
abrasiveness, friction of the drill string, drilling harmonics andpermrature all increase with depth. The contour
conditions explain the numerous research efforts on the subject in the literature.
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Most are directed towards modelling rates of penetration (ROP) using uneven deterministic parameters or strict
geological condions [5]. Research efforts have progressively used more complex analyses, as the variations of
Artificial Neural Network, to treat the database-16]. More recently, well depth has been introduced as a

deterministic variable of the model, assuming thghér errors of the modeled predictions are expected [16, 17] and
[18].

The Amorim curve methodology adopts the well depth as the deterministic parameter modelling due to a practical
reason: systematically converting the coordinates of all well trajestofia researched oilfield into vertical depth
requires information at a level not yet practiced by the industry. It means that every well should-Yie&e X
coordinates for every bit run found in the database for its whole trajectory.

3. Methodology

This section describes the basic concepts of the Amorim curve methodology, which statistically fits drilling data from
oil fields as a function of depth out of the drilling bits. Benchmarks of the fits provide unique insights into naturally
dispersed results, offering predictions with a more reliable predictability than those supplied by averages of selected
data, typically chosen while disregarding existing sets of positive and negative results from a drilling campaign [19].
The methodology isiseful for providing predictions for well programs, generating outputs that reflect the influence

of key performance indexes (KPIs) systematically collected in all wells, including bit type, technology, hydraulics,
rig type, bit diameter and well inclinati, among others.

3.1. Cost of drilling operations

The cost per meter is a unique, Horear, and norstochastic event, whose value is influenced by the complex aspects
involved in drilling a segment of rock using the available technologies and operaticrtalga$20]. Calculated by
Equationl, CM continuously decreases as the operation progresses, as sh&gural. At some point,CM

stabilizes and slowly begins to increase until a decision is made to pull the bit from the well. Ideally, bits should be
pulled at the minimun€M of the bit run.
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Well Depth (m)
Figurel Evolution of CM for any bit run [3]

The final value ofCM for a bit run becomes tied, in the databas®&/i, HR, and depth out.
Equationl - Cost per Meter

00 00 Y'Y OY 10 O, where:

CM - cost per meter of the section drillstD ($/m)

CB - cost of the drilling bit ($)

060

CH - total cost of rig + special tools + infrastructure + logistics ($/h)

TT - time to remove a bit from the well, change it and lower the string to resume drilling (h)
HR - time spent to drill the sectidviD (h)

MD

= =4 =4 4 -4 =9

- length drilled during the period of timdR (m)
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3.2. The optimization process

The objective of the optimization proceissto minimize drilling costs, directly proportional to the time spent, a
variable dependent on the efficiency of the drilling operations. This reasoning applies integrally te émei€3®ns

of the rig, which is indispensable to the enterprise abalelectric energy used must be generated using diesel at the
rig location[21]. To drill each section entirely with one bit, to avoid intermediate trips, bits must last the expected
lifespan necessary to drill their extension, expressdedgmation2:

Equation2 - Optimization of the length drilled
0 Gdop "Q0 woy

The next step in the optimization is to drill eyeection using the least total time, achieved by maximizing the rate
of penetration, wher®OP = MD/HR. The research question is which set of KPIs results in the minimum time,
expressed biquation3, which translates into finding the most efficient technical conditions for each bit run.

Equation3 - Optimization of the drilling time
U 0o QU 0

The following actions are adjusting the energy levels applied to maxiR@e andife span[22], and mitigate drill
string vibrations and friction using FER&3], as inEquation4. That will presumedly lead to achieving the minimum
CM values after each run.

Equation4 - Maximum drilling performance

0 O QO o M
In summary, the drilling optimization is finding the best set of decisions based on the findings of the research, which
should result in drilling every section of the well in the minimum time, expressEdjimtion5:

Equation5 - Objective of the optimization method
0 Qfupe . QO (‘bﬂb“ﬁ) Q¢4

The objective irEquation5 is achieved when théM value is minimized, as shown figurel, which rgresents the
ideal moment to pull the string, provided that the bit does not reach the end of the[Sgclibrrefore, the objective
of the research is to identify the set of conditions, as defin&djiration5, focused on determining the lowest CM
values within each depth range.

3.3. Benchmarking drilling data

The Amorim curvemethodology employs an exponential regressio@Mf valuesversuswell depth, resulting in a
trend line. It represents the benchmark ofZd values achieved by the exploration campaign, making it possible to
predictCM values in future wells under thetof KPIs used ifEquation6.

Equation6 - Exponential benchmark of CM

60 @ Q , Where:
1 CM; = value of tle benchmark o€EM at depthD, ($/m)
1 D = measured depth of the trajectory, (m)
1 k1 =value of the theoretical point where the trend curve meetsdhies, ($/m)
1

k2 = variable that reflects the variationyofalues with the increase bf

Determining the setof KPIs that result iMinimum (CM, COy) is very complex, as there are no standards for the
design of trajectories, selection of drill string components or bits, energy levels, mud type etc. Geological conditions
change with every meter drilled, addingcfion between the string and the wellbore, and providing continuous
changes in drilling harmonics with every new pipe added. It occurs simultaneously with a decrease in efficiency,
caused by the wear of bit cutters, resulting in an increased overayatenand from the rig. As so, within any depth
range in the oilfield, a myriad of uneven results is produced, presenting very statistical variability.
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CM benchmark trends are naturally expected to increase, as shéiguia2. As oilfields are explored, the typical
initial CM values decrease providdyy optimized bit runs and higher ROPs. Progress can be observed in the
benchmark trends, which slowly become less inclined and decrease, indicated by redukfBons in
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Figure2 Benchmark of CM for a dataset of 52Bi runs

3.4. Gains provided by optimization

The methodology allows for research KPIs which have result€dirvalues sitting at the lowest part of the chart. It
is done by filtering the database to isolate the KPI, like when researching the performances of 12A/4idvits
benchmark validates the findings, which can be replicated or improved in future wells in the area.

Positive results represent financial savings, calculated by Esjogtion?, resulting from reduced rig time costs and
savings achieved through efficient performance, compared to the surrounding wells in the same oilfield. The savings
are the gap betwe&@M; and the predicte@M penchmarid DCM), muttiplied by the length drilled. The reasoning applies

to losses whe@M i > CMenchmark, as less efficient drilling results in more time to drill a determined segment.

Equation7 - Financial savings gap between values predieted achieved
0oQ¢ 00 060 0O 60 60
T CMoenchmaric COStper meter predicted by the benchmark, ($/m)
The time saved by the optimization proceBS)(is a direct calculation iBquation:
Equation8 - Time saved by mare efficient drilling
YY '0Q¢ 60
1 TS=lapse of rig time saved, (day)

The cost of drilling any segment of the trajectory betweérandD2 is estimated by integratingquation6, which
results inEquation9. The estimation uses factde$ andk2 extracted from benchmark formulas.

Equation9 - Cost to drill any interval of the trajectory
0"Y 000Q0 T Q Q0
6°Y Q Q Q o)
1 CS=cost of drilling a segmem1 to D2, ($)

The reasoning also applies to the reductio@@e mass achieved through more efficient operations. Similar to the
drilling costs, it is directly proportional to the time drilling, with saved mass estimatEdumtion10:

Equation10- CO, mass reduced by more efficient drilling
0 YY'YQQ

140



Modelling Economic Variables in Offshore Oilwell Drilling

1 RigCO: - daily emissions of Cglday of the rig, (ton/day)
4. Case Study

The sedimentary basins along the eastern coast of Brazil weredoduring the rifting of the Gondwana
Supercontinent, which led to the formation of the SoMtlantic Ocean, and the separation of the African and
American continents. The evaporites of the-gaitt sequence are the result of sedimentation in shallowsnatd a
semiarid climate, shown ifrigure3, which created an extensive package of salts deposited in a lagoon environment
under relatively stableectonic conditions, likely connected to southern oceanic waters [24].

The petroleum habitat of the Campos Basin lies within the LagoaGgewpebus system, sourced from saline
lacustrine shales that charge turbidite reservoirs, such as the Carapebatioforinled to thermal history and
biodegradation, essential for the prolific, #iélated petroleum system linked to the Gondwana breakup. The main
reservoir is composed of turbidite sandstones of the Carapebus Formation. The petroleum systemnfdbases o
interconnected source (shale) and reservoir systems, characterized by effective generation and migration [26].

Aguas Aguas Aguas
NO Rasas Profundas Ultraprofundas

SE

Figure3 Geological section of the Espirito Santo Basin [25]

Since the first well was spudded in 1971, the offshore part of the basin has been explored from waters as shallow as
12 m, down to the country's record of 3022 m, set in-dlé@p waters. A total of 388vells were drilled in the basin

as of December 2025 [27], where Petrobras drilled a single onshore dry well. This case study utilizes a robust dataset
from 1098 wells of seven oilfields, representing a total of 3584 wells drilled in the basin [27hdysisused 5296
validated bit runs. Disregarding minor inaccuracies in the lines that define the regional struckigeseid, most

wells of theseven fields were drilled within a distance of 50 km at an average water depth of approximately 1000 m.
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Figure4 Main structures of the Campos basin, adapted from [25]
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4.1. Drilling performances

The case study begins by plottipgrformancerersusdepth for the main elements Bfjuationl: the length drilled
(MD) and the time drilling per bit rutHR), as shown ifFigure5. The charts indicate a high vertical distribution in
all depth ranges, a common finding in any oilfield where this methodology is applied.
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Figure5 Case study of MD and HR for the seven fields

The remarkable vertical dispersion of results across any depth range renders the development of universal models an
arduous task, posing a challenge in producing reliable predicfidmdelling such an environment is challenging and

does not yield simple answers. The statistical fits use polynomidi4doandHR. The benchmarks iRigure5 were

expected to reflect a natural decline in performance as wells become deeper, rocks become harder, more abrasive, and
bits wear out faster. However, this is not found in either chart. One reason is the length of the different sections, which

progressivelyreduced to isolate different formations, being set intermediate casing. Performances can be filtered by
bit diameter, providing specific additional charts.

A logarithmic fit is used foROP, seen inFigure6. A first conclusion is that the chart does not provide insights or
present logical connections with the previous charts. However, it shows what is naturally exp@&eteclining
with the well depth. Analyses can also be filtered by bit diameter, providing specific estimations for each diameter.
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6000
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Figure6 Case study of ROP for the seven fields

However, the findings necessary to soBguation5 are not yet available at this stage of the research. To optimize
drilling costs, it is essential to determine the contour conditions of the lowest valdkt @hong the reported data,
revisiting this step to refine the findings, as described below.

4.2. The Area Fingerprint
The set of decisions taken during the planning and exploration of an oilfield is refleetadhiof the CM results
found in a database. As sugiotting all CM valuesversusdepth produces a unique chart: trea fingerprint a

starting point for searching for optimum conditions for each section. The area fingerprint for the seven fields is seen
in Figure7. There is a lack of results at the bottom left, due to the water depth.
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Figure7 Fingerprint of the seven fields of the case study

The vertical dispersion dEM results isalso remarkable. A high concentration of high costs per meter in the mid
sections, at approximately 25@000 m, requires using the first data filt€M versusbit technology. The finding is
that coring operations are the origin of most of the high qestsneter, verified in the red dots plotted-igure8.

1000000 L ] .
o CMral .
900000 | e CMpde 2
® Cmcore q
800000 - Expontential (CM rol) .
—g = = Expontential (CM pdc)
o 700000 |- - Expontential (CM core)
5 - . o
= 600000
[
o
2 o
S 500000 -
g y = 151174, e-0.0002
2 400000 | .
3
3 . V= 7652,600%%]
300000 | o y= 2652,5&0'0'304“
L]
200000 - " 2 YL e %
______ e ©, s * - A . o e Ce y= 2957,4EG'DDUZ“|
100000 - = o afuset
R f2¢-_ .- -
0 =Rl P = 1T e e e = ——— = .
Q 1000 2000 3000 4000 5000 6000

Depth Out {meters)

Figure8 Benchmark of CM for drilling technology

Zooming down the Yaxis to $60000/m producésgure9, providing a clearer vision of the benchmark formulas for
the drilling technologies. Drilling with PDC bits is expected to cost approximately 50% of the cost with rollercone
bits at this stage of the explorati¢h984 to 2019), due to a 1:2 ration between thek#vactors.
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Figure9 Benchmarkdor CM and drilling technology
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Next step: filter out the 496 coring operations and zoom in to $20000/m, as sheigarl0. The findings are that
rollercone bitsare predominant in shallow sections. PDC bits are more economical irandddeeper sections,
providing a benchmark that sits below the rollercone bit benchmark.
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Figure10 Benchmarks for CM, PDC and rollercone bits

Next filters: hide the rollercone bits, filter bit diameter of the PDC Bigure11 presents a densely populated chart,
with 2806 bits in bl acikn (b3r orwunn sa)n,d 187..11060 iinn lgirgehetn ,b li1ude ;
avoid image congestion. Analyses be further refined by filtering PDC cutter size, number of blades etc.
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Figure11 Area fingerprint of CM for PDC bits and diater

Further analyses can filter bit manufacturer, HSI (hydraulic horsepower per square inch), well inclination range, mud
type, and usage of downhole motors or rotary steerable systems in directional wells, among other factors. Analyses
might investigateollercone bits by establishing filters for rollercone IADCs [28], for extra protection at the gage,
stabilizers or roller reamers in the BHA, total RPM when using motors, and others. Filtering KPIs and modeling results
provide more consistent predictiotisan those obtained by averaging selected data. The process is completed by
reverse engineering, which involves identifying the depth out of the best runs and examining the contour conditions
in the database. Each set of filtered KPIs provides differentulas, so the most relevant analyses can be tracked
over time, withk1l andk2 recorded in a table for the researched KPI.

5. Results
The cost of drilling a segment of the trajectory from depthdo D2, calculated usingquation9, is represented at

the bottom right ofFigure12. The concept can be applied to predict the coatwfiole well. In this case, the factors
k1 andk?2 used for the calculations are extracted from the benchmark equation for the filtered KPlIs.

144



Modelling Economic Variables in Offshore Oilwell Drilling

CM x Depth Out
PDC bits x Rollercone bits

7
1]

*CMpdc $ '

1800 11
CMroller

’/ y = 52,117e0.0011x
1600 T

; CMpdc
'

1400

1200 +

4 CMroller

Cost per Meter (US$/m)

2000 3.000

Depth Out (m)

4.000
Figurel2 Financial gaps

During any period of exploration of an oilfield, as new bits are run, the area fingerprint becomes more populated, and
the benchmarks slowly change. The trend of increasing or decrddsifagtors demonstrates improvements or
setbacks resulting from theedsions made. The trends of increasing or decredsinfactors demonstrate the
improvements or setbacks resulting from the optimization processes and decisions made.

In this sense, it is possible to document the evolution of technologies as a fundiioe, @fomparing the factd?

of analyses made in different years of exploration. By considering time as a KPI, the financial impact between two
periods of exploration phases can be provided, similar to the area represented by the other blUéganeel )

which is achieved by comparing benchmarks and calculating the resulting financial impact.

6. Conclusion

The article demonstrated applications ugheAmorim curvemethodology, whicltan be replicated by any researcher
with verified data using ExceThe status of optimization processes can be evaluated in economic terms, revealing
notable achievements by filtering different KPIs. The savings meguftom using available technologies are
determined by comparing the overall oilfield benchmark with those resulting from a predefineDdt®ls and
additional applications of the methodology are provided at the dissertation of the author.

A case studylemonstrated the typical high variability of oilfield exploration performances, which makes modeling
such environments into a very complex mission. By using the cost per meter as the primary source of analysis, rather
than drilling performance, a KPI sgshatically collected for all wells in the oilfield can narrow down the findings,
detecting the most efficient combination of factors for each well segment.

With the subject of carbon credits undergoing legal regulations worldwide, the methodology asasemstarting

point for measuring environmental savings in more efficient drilling operations. The methodology introduces new
metrics, serving as benchmarks for operators to claim carbon credits when developing more efficient technologies.
The actonbeef its society by reducing the enterprisebs cos:
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Keywords Abstract

N-Arylation The coppetbased metabrganic framework Cu(BD) was examined as a

heterogeneous catalyst for thearylation of NH-heterocycles with aryl halides under

Ullmanntype conditions. Reaction parameters including solvent, base, temperature, and

catalyst loading were optimized to promote efficiefiftNCbond formation with iodg

Cu(BDC) bromao, and chloroarenes. The catalyst exhibited good catalytic activity and demonstrated
reusability over multiple cycles, with copper leaching measured at 2 percent after the first

Heterogeneous catalyst cycle. Characterization of the recoveredabadt by FFIR and WXRD indicated that the
framework structure remained largely intact. Hilitation experiments confirmed that
product formation ceased upon removal of the catalyst, supporting a heterogeneous
reaction pathway. These results indicatet t6a(BDC) is an effective and reusable
catalyst forN-arylation reactions involvin§lH-heterocycles and aryl halides.

Metal organic
framework

1. Introduction

N-Arylimidazoles have become a significant focus in synthetic organic chemistry dugntérequent presence in
biologically active compound4]. The Ullmann reaction is a wedistablished method for coppeatalyzed coupling

between aryl or alkyl groups [2Cu-based MOFs have garnered significant research interest due to their gistincti
structural properties, setting them apart from othersh&ed MOFs are highly efficient heterogeneous catalysts,
providing a viable alternative to homogeneous ones and @&ffestive substitute for noble metals like Pd and Rh in
organic synthesis [3In this study, we present the couplinghtifi-heterocycles with aryl halides using Cu(BDC) as

a highly efficient and recyclable catalyst. The catalyst was easily recovered by centrifugation and reused in subsequent
cycles with no significant loss of acitly or detectable metal leaching. This study constitutes the first documented
application of Cu(BDC) as a catalytic system for the dikeatylation ofNH-heterocycles with haloarenes.

2. Materials and Methods

Solvents used in the experiments were driechqusitandard procedures reported in the literature. All additional
reagents were obtained from Sigma and employed in their original form without further treatment.

2.1. Preparation of Cu(BDC)

Copper nitrate trihydrate (4.00 mmol, 1.053 g) sréphthalic acid (4.35 mmol, 0.724 g) were dissolved in DMF (87

mL). The resulting solution was transferred to a sealed Tified hydrothermal autoclave and was heated at 110 °C

for 36 h. Upon cooling, blue crystals began to form and were fully desglafter one week. The product, Cu(BDC),

was filtered and subsequently was refluxed in methanol for 24 h, separated via centrifugation, and washed with acetone
three times. Finally, the Cu(BDC) was calcined at 195 °C for 6 h, resulting in a yield of 78%.
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/

Cu(NOy),.3H,0

+

1) DMF,110°C, 36 h
2) Refluxed in methanol, 24 h
3) Calcined at 195°C, 6 h

terephthalic acid

-

Figurel Synthesis Cu(BDC).
3. Results and Discussion

Fig 2a displays the characteristic bands for the asymmetric and symmetric stretching vibrations of the carboxylate
group at 1586 crhand 1390 cm, respectively. Fig 2b presents the surface morphology of Cu(BDC) as characterized
by SEM imaging. The micrograph reveals a cubic multilayered structure. Fig 2c displays the wide -aagle X
diffraction pattern (WXRD) of Cu(BDC).

TR
Intensity (Counts)

4000 3500 2000 2500 2000 1500 1000 500

Wave no. (cm-)

Figure2 a) FT-IR spectrum (KBr) of a) Cu(BDC), b) terephthalic acid b) SEM image, and c) WXRD pattern of Cu(BDC).

Fig 3a shows the Nadsorptiondesorption isotherm and BJH pore size distribution of Cu(BDC). The material has a
specific surfae area of 710 ing?!, Langmuir surface area of 753 ', micropore volume of 0.78 chy?, and
average pore size of 4.4 nm, matching literature values. Figure 3b illustrates the TGA profile of Cu(BDC), showing a
26% weight loss occurring between 200°CG1&80°C, which is attributed to the removal of coordinated DMF

molecules. A second weight loss stage, observed between 285°C and 345°C, corresponds to the pyrolysis of
terephthalate linkers.

Quantity Adsorbed (cmlg STP)
Weight (%)
Deriv. Mass (% / “C)

0 100 200 300 400

o 02 04 08 08 1
Relative Pressure (p/p*)

Temperature (°C)

Figure 3 a) N; Adsorption (filled circlesdesorption (empty circles) isotherms,b) TGA and DTG curves of (ungatmbsphere, scan rate of
10°C/min) of Cu(BDC).

Cu(BDC) was used as a catalyst in the coupling reaction of imidazolbrambbenzene, which was chosen as a
representative example. The results are illustrated in FiguresTdee effects of solvent, base, reaction temperature,
and catalyst loading on the reaction yield were investigated. The highest yield was obtainddMSDgas the
solvent, 2.0 equivalents of NaOH as a base, 7.8 mol% copper (30 mg) at 120°C.

Yield (%) (P Yield (%)

Toluone  EtOAc  MeOH  Acctono EtOH  DMF  DMSO

NoBamsc Pyridine EGN  K2CO3 NsOAc  Cs2C03  KOH  NaOH (1.5 NaOH (20 NaOH (25 0.0
mmol)  mmol)  mml)

65  7.8(110°C) 7.8(120°C) 7.8(130°C) 9.1

Solvent

Base

Cu (mol%)
Figure4 Optimization of theN-arylation reaction conditions: Imidazole (1.5 mmol);B(1.0 mmol), KCO; 2.0 mmol, solvent (1.5 mL), Catalyst
25 mg (Cu mol% 6.5), and reaction time 15 h.; a) Solvent; b) Base; c) reaction temperature and the catalyst dosage.

The MOF was applied as the catalyst in the coupling reactioNHoheterocycles with chlorgp broma, and
iodoarenes, with results summarized in Table Products were purified blayeinchromatography on silica gel
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coated glass plates. lodand bromoarenes exhibited high reactivity, whereas chloroarenes were less reactive.
Imidazole and benzimidazole mienstrated superior activity compared tm2thylbenzimidazole.

Table1 Cu(BDC) catalyzed Mrylation of NHheterocycles with aryl halides a,b.

— Cu(BDC) _@
Het-NH + X ) ———— HetN B

\_ YR pmso, NaOH, 120°C \ e
1a-1c 2a-2g 3a-3K

Entry Het-NH R X Time (h)  Yield (%)
/TOF (h'") x 100

1 H H 1 10 98/125

2 Ly H Br 15 93/79

3 N la H Cl 24 18/10

4 4-CHs Br 19 88/59

5 3-CH;0O Br 17 91/68

6 2-Br-pyridine Br 13 94/92

7 1-Br-Naphthalene ~ Br 16 77/61

8 i H I 21 22/13

9 [ Jchs  H Br 23 52

10 N 1b H Cl 26 A

11 4-CH;3 Br 23 /-

12 1-Br-Naphthalene ~ Br 24 -/-

13 H H 1 19 81/54

14 @: ) H Br 20 61/39

15 N 1¢c H Cl 22 9/5

16 3-CH:;O Br 20 89/56

17 2-Br-pyridine Br 14 91/83

 Reaction conditions: Het-NH (1.50 mmol), (hetero)aryl halide (1.00 mmol), NaOH (2.00
mmol), DMSO (1.5 ml), Cu(BDC) 30 mg (Cu 7.8 mol%). ® Isolated yields.

The efficiency and reusability of the catalyst were assessed over multipldicatatyes using the reaction between
imidazole and bromobenzene as a model. After each cycle, the catalyst was recovered through centrifugation, dried,
and reused in the next reaction. As shown in Figure 3, the efficiency remained nearly constanhe dirisigthree

cycles, followed by a gradual reduction in later cycles.

Yield (%)

Run

Figure5 Recycling of the Cu(BDC) in the coupling of imidazole and bromobenzene.

4. Conclusion

This study has successfully demonstrateccttalytic potential of Cu(BDC) as an efficient and versatile material for
coppercatalyzed €N bond formation. Proin pharetra nonummy pede. Mauris et orci. Aenean nec lorem. In porttitor.
Donec laoreet nonummy augue. Suspendisse dui purus, scelerisquipwagte vitae, pretium mattis, nunc. Mauris

eget neque at sem venenatis eleifend. this catalytic system include its operational simplicity, high stability, and
recyclability.
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Keywords Abstract

PLC This study aims talesign 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
Robotic motors that can providateral and vertical axis motion drive and a PLC controller that
can provide realime 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 déce 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 wermodelled 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 labotary 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 flexibledesign 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 carosion 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.

Wear Device

In Vitro Test

1. Introduction

Today, the rapid advancementtethnology has led to significant transformations in many areas, from industrial
production processes to scientific resegtidh Automation technologies and control systems, at the heart of these
transformationsplay a critical role in increasing efficiency, minimizing human error, and ensuring more precise
process management. In this context, Programmable Logic Controllers (PLCs) have become one of the fundamental
building blocks of modern autortian systems thanks to their flexible structures, high reliability levels, and ease of
integrationln laboratoryscale experimental systems in particular, precise control and data reliability are of paramount
importance. In experimental studies in thddfief materials science, wear tests are one of the fundamental methods
that provide information about the service life and durability of materials. However, wear tests performed using
traditional methods have limitations such as uncontrolled environmeatébles, operator errors, and low
repeatability. At this point, PL®ased systems make it possible to conduct experiments in a more controlled,
systematic, and reliable manner.

In recent years, the mechanical and aesthetic properties of restorative and ceramic materials have emerged as an
important concept in dentistry. In intraoral tribology, ceramic and restorative materials are subjected to various
mechanical loading and wearechanisms during chewing. This environment significantly affects the aesthetic and
mechanical properties of the materials. For a long time, numerous in vitro experiments have been developed in the
literature to determine these properties of materials lmbaratory environmeni2-4] However, due to the very

complex nature of intraoral tribolggthese developed in vitro test methods have never been able to fully simulate the
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process. Nevertheless, in vitro studies are always needed in dentistry because in vivo (tests on living tissue) tests are
very timeconsuming and costly. Evaluations obtirafter in vitro studies have led to a more satisfactory treatment
process. In intraoral tribology, it is possible to say that four basic wear mechanisms occur during chewing. These are:
wear occurring between the mating material and the toothlftwdy wear); the presence of a third abrasive medium
between the mating material and the tooth, which is generally considered to be food particles during chewing (three
body wear); fatigue wear caused by subsurface cracks in the material due to repeateddnddiogosive wear

caused by changes in pH and temperature values in the oral environment due to ingested food. These wear mechanisms
can occur individually or simultaneously in intraoral tribology. The complex and constantly changing nature of
intraoral tibology negatively affects the mechanical and aesthetic properties of restorative and implant materials.

Many researchers in the literature are developing various wear testing mechghish3]. The design and material
selection of these abrasion testing devices can significantly affect the accuracy of tests in a laboratory environment.
For example, in chewing test experiments, vibrations can occur due to afirectirect contact between the test
material and the biting force generated by the movement of the upper jaw. If these vibrations cannot be dampened
during the testing process, they will affect the wear resistance of the test material. This can veeediatitthof the

test results.

2. Materials and Methods

This study focuses on the fabrication of a Ptdhtrolled wear testing device designed to simulate the wear
mechanisms experienced by biomaterials in a-weald environment within a laboratory settinghis biaxial
laboratory wear testing device, based on Programmable Logic Control (PLC), aims to provide an innovative
contribution to the field of materials engineering. The study will consist of four phases: device design, analysis using
the finite elerent method (ANSYS), fabrication and assembly (SOLIDCAM), and calibration according to
international standards. The device aims to contribute to the development of clinical treatment methods by enabling
life and performance testing of biomaterials. Thusyilit be possible to predict the behavior of biomaterials within

living organisms. The device designed and manufactured in this study is expected to make a significant contribution
to the fields of biomedical engineering and materials science by anatheingear properties of biomaterials.

Figurel The schematic design of the wear device designed within the scope of this study

Within the scope of this project, various options were evaluated for the selection of a switaideunit. While a

wide range of alternatives exist, from the simplest manual control techniques to more advanced automation systems,
Programmable Logic Controllers (PLCs) have become the most commonly preferred solution in industrial
applications. Themain reasons for this include low cost, ease of programming, and high reliability in industrial
environments.Considering the local market and usage conditions in Turkey, Delta brand PLCs were determined to be
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the most suitable solution in terms of perfame and cost balance. Since our project needs did not require more than
5 digital outputs and 8 digital inputs, the Delta DY#SS2T model PLC was chosen.This model has 8 digital inputs
and 6 digital outputs. The outputs are transistor type, providingrisugperformance in applications requiring fast
switching. Additionally, the device includes 4 higheed outputs, making it suitable for applications requiring precise
timing. The Delta PLC DVR4SS2T boasts excellent processing speed, executing basitacmls in approximately

0.35 to 1 microsecond. It supports eight higeed inputs, two at up to 100 kHz and six at 10 kHz, while A/B phase
counting can reach up to 50 kHz. In terms of outputs, the-DAFS2T offers four highpeed pulse output points for
motor control, each operating at a maximum frequency of 10 kHz, making it suitable for many control applications
requiring fast response. These features make the selected PLC ideal for controlling the stepper motor drivers used in
the project. Each driveequires one higispeed output (Pulse) to determine the number of steps of movement and
one standard digital output (Direction) to determine the direction of rotation. The Deltdl B&F2T model meets

both the technical requirements and allows for futystesn expansion. Furthermore, it offers a solution that fits
within the project budget.

The schematic design of the wear device designed within the scope of this study is shown in Figure The use of two
independent stepper motors in this design has inadaasewear mechanism capability of the device. The stepper
motors have the ability to communicate with each other irs8c®nd periods. This indicates that it can achieve a 5

Hz capability in wear mechanisms using the formula f=1/T (T: period).

In industial systems requiring high precision, problems such as step loss frequently occur in applications using
conventional stepper motors; this can lead to deviations from the target position or potential operational failures. To
overcome this problem, encodgepper motors are used in the designed system. These motors offer more reliable and
precise control by providing continuous feedback on the movement thanks to theiflotgsedntrol system. In this
structure, an optical encoder disc and reader urdh @@h 1000 pulses, are integrated into the rear of the motor. The
encoder checks whether the motor takes each step correctly. If step loss is detected, the system increases the current
applied to the relevant winding, increasing the motor torque andethaisring the completion of the movement.
However, if the movement cannot be completed despite this correction, the drive unit automatically activates the alarm
mode and stops the motor from operating. In this way, the system is protected from possibledadamage such

as burning. Thanks to the interactive operation of eneedeipped stepper motors and intelligent drive units, the
following advantages are achieved in critical applications:

3. Results and Discussion

The tribological process within theral cavity is quite complex and variable. Unlike materials in the external
environment, implanted materials interact with numerous parameters such as body fluids, varying ambient
temperature, fluctuating pH levels, and mechanical stresses along varsud ks interaction significantly affects

the mechanical and aesthetic behavior of implanted materials. For example, extreme temperature changes from ice
cream (0°C) to hot coffee (90°C) lead to compatibility problems such as thermal expansion, chamggsirical
properties, or failure of bonding4]. Significant advancementsave been made in implantable materials in recent
years. These advancements have been achieved by altering the microstructure chemistry of the material or by applying
coatings to the material. The most important aspect of these advancements is cotwshiethd material's ability to

be fully compatible with the body and to exhibit the expected aesthetic and mechanical properties throughout its
lifespan. In recent years, due to the tiommsuming nature, high cost, and ethical concerns associated with
experiments on living tissue, there has been a shift towards in vitro laboratory experiments. The ability of in vitro
laboratory experiments to simulate, in very short periods of time, the changes a material undergoes in living tissue
over a long period ofrhe is considered their greatest advantage. However, the continuous and complex nature of the
process in living tissue makes simulating living tissue quite challenging.

4. Conclusion

The process of producing the project prototype involved carefully plannipgo@uction schedule to ensure
performance accuracy and rapid completion while minimizing the possibility of errors in all stages of the work. The
plan began with a comprehensive review of the project idea and an analysis of the requirements of thet propose
machine. The motion principle was evaluated, and the necessary mechanical and electrical requirements were
determined to ensure efficient operation. After ensuring the realism and effectiveness of the idea, we proceeded to the
3D design phase using Sdlitbrks software and created a digital model for the main components. During this phase,
we conducted numerous experiments on virtual prototypes to simulate motion and examine the mechanical
interactions between the parts. Thus, we aimed to achieve a cemitype reflecting the final engineering design

of the system. Simulation tools helped us uncover some design problems. For example, it was determined that the
thickness of the top base needed to be increased and that an auxiliary base needeé@dob@rient vertical axis
deviation. After these adjustments were made, production files were prepared with accurate dimensions using
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materials (such as aluminum and stainless steel) selected to suit the acting forces and operating conditions. After the
engineering drawings were completed, a detailed plan was prepared for the parts to be manufactured. First, the shaft
parts, which were produced using a lathe, were determined. These shaft parts were carefully manufactured to ensure
smooth movement. On tlether hand, the parts placed under the ball bearing were produced with a CNC milling
machine to ensure precision.
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Keywords Abstract

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

biocompatibility behaviour. However, the inadequate wear, fatigue, and corrosion

resistance of titanium limit its use as a biomaterial in the human body. The purgiose o

Titanium present study was to investigate contaetd contacfree wear resistance and hardness

of titanium for biomedical applicationsn this study, pure titanium specimen was

exposed to contactind contacfree wear tests using a computentrolled cheving

In Vitro Study simulator with a steatite ball as antagonist (100 N bite force loads, 1.0 Hz chewing
frequency, 1.000 and 2.000 chewing cycles immersed air and poppy seed ambient. The
maximum wear depth and the volume loss of the worn surfaces were measured with a 3D
profilometer. The interactions between the titanium test specimen and the maximum
depth of wear and volume loss were found to be significant through the wear test process..

Wear

Volume Loss

1. Introduction

Commercially pure titanium and its alloys are frequently prefersebi@materials in the human body due to their
superior fatigue behavior, corrosion resistance, and low elastic modulus. However, pure titanium is known to exhibit
poor wear resistance, particularly in wear mechanisms involving abrasive metallic countarsjafe Biomaterials

placedin the human oral cavity are inevitably subject to various fatigue, corrosion, and wear factors during
mastication. To ensure satisfactory letegm treatment, it is crucial to understand the wear and fatigue properties of
biomaterials placed in the humaral cavity for varying periods of time. Due to the lengthy and expensive nature of

in vivo experiments, as well as the associated ethical concerns, researchers have turned to in vitro testing methods.
Laboratory in vitro testing methods allow for the exalon of the wear and fatigue properties of biomaterials, which

can remain in living tissue for years, in a very short period of time (eig01days of testing). Another important
advantage of this method is the ability to determine the mechanicathemaical properties of newly developed
biomaterials for the human body in a very short time, without using them on living tissue. However, the human body
is a continuous and extremely complex structure. It is known that biomaterials placed in the hlicwritp@an be
continuously and complexly subjected to various wear and fatigue factors. Four main wear mechanisms have been
reported that occur during chewing movement mechafi2s#]. These wear mechanisms can be defined as direct
contact wear (twaomponent wear), the presence of a third abrasive medium-{tbnegonent wear), subsurface

cracks formed in the material under cyclic loading (fatigvear), and wear caused by corrosion (corrosive wear). In
direct contact wear (twoomponent wear), contact between the base material and the substrate occurs through direct
contact, which transfers forces of varying magnitudes between the two materidiseeecomponent wear, third
abrasive particles (e.g., food particles during chewing) become trapped between the abrasive material and the
substrate, preventing direct contact. The literature reports that direct contact wear and abrasive weairaagythe pr
wear mechanisms occurring during chewing movement mechgdisnhe intraoral tribologicaprocess has a
continuous and complex structure that has dynamics that can show different behaviors in the time band. Therefore, in
literature, researchers have modeled different wear mechanisms in the intraoral tribological[pr&¢€ds

2. Materials and Methods

The process environment in which wear tests were carried out in this study is shown in Figure The effect of bite force
during chewing behavior was determined using dead weights (e.g., approximately 7 kg was chosen for 70 N). The
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lower table on which the s sample was fixed was controlled by the Programmable Logic Controller (PLC) structure
according to the test parameters determined by the stepper motor drive. Cylinder balls with a diameter of 6 mm were
used as abrasive material in each chewing test.tRam@m test specimen was produced with a diameter of 12 mm
and a thickness of 2 mm. The surface hardness value
Hardness (HV) method before the wear t&ste wear depths of the pure titaniunsttenaterial after the wear test
procedures were determined with then 3D-gontact profilometer device.

output distilled
water

6 mmabrasive ball
input 37 C

wear ambient fluid test specimen

wear movement

Figurel Systematic representation of the chewing wear process

3. Results and Discussion

The hardness value of the purtatium material tested in this study before the wear test was determined to be
approximately 230 Vickerds Harddness (HV). The anal
material after the wear test procedure is shown in Figure 2.

l's

1.000 wear cycles - 2.000 wear cycles -
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. f 20 ? 1
i o m\m\‘ | | g nd ‘ \
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Figure2 The analysis of the wear depth on the surface of the pure titanium test material after the wear test procedure
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In vitro wear analysis of biomaterials used in the human body can be assessed using various mattimadscontact

or noncontact profilometers, digital microscopes, optical sensors, and laser scanning. These methods may have their
own advantages and disadvantages. One study published in the literature dssassedial volume loss and wear

depth usig various methods, including profilometers, optical sensors, and laser scpfini@gnsequently, it was

found that both wear depth and wear surface area volume loss along the transverse axes were significantly correlated.
In this study, wear analysis was performed using a 3Bcootactprofilometer, and wear depth and wear area along

the transverse axes were correlated through wear test procedures. It can be said that the wear mechanisms of pure
titanium and titanium alloys placed in the human oral cavity during laboratory chewinggsstdially occur in two

stages. In the first stage, the biomaterial exhibits elasdigtic properties when chewing forces are applied. In the
second stage, wear marks form on the wear surface due to chewing movements. The wear patterns alonggbe transve
axes were correlated through wear test procedures.

The intraoral tribological process has a complex and continuous structure. It is crucial to determine the mechanical
and aesthetic behavior of biomaterials placed in this structure over time. Agcpraticting the mechanical and
aesthetic behavior of biomaterials placed in the oral cavity over time will significantly contribute to the development
of a satisfactory treatment process. Numerous in vivo and in vitro testing methods for predictieghhaioal and
aesthetic behavior of biomaterials have been described in the litef@ti4g¢ However, due to the labontensive

nature of in vivo studies, high costs, and ethical considerations, researchers tend to focus on in vitro testing methods.
It is crucial to be able to model the complex and continuous nature of the human intraoral tribological process using
in vitro test parameters. For example, the bite force generated during chewing is a continuously changing and
continuous parameter. Numerous studies presented in the literature focus on the mechanisms of in vitro wear testing
for direct contact (twaecomponent) ath abrasive (threeomponent) wear of various biomaterigls-19].Furthermore,

given the intraoral tribological process, the occurrence of heat excharige during chewing tests is inevitable.

4. Conclusion

The data obtained within the scope of this study showed that the wear depth in pure titanium material increased with
the increase in the number of wear cycles. This situation can be explained byeasédriorthe number of particles
breaking off on the wear surface and the increase in the resulting wear volunidnéofsct that the maximum wear

area in the wear depth occurs in the direct contact region of the biting force can be explained byctdefolasation
mechanism of the pure titanium test matefialfuture studies, conducting fatigue wear and corrosive wear tests on
titanium alloys will contribute to determining the mechanical behavior of biomaterials on living tissue. Consequently,
the n vitro test data obtained in this study are expected to contribute to the development of a more satisfactory
treatment process on living tissue.
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Keywords Abstract

Finite Elenent Analysis  This study aims to analyze the effect of the lateral movement mechanism occurring during
the chewing movement on the pure titanium matdyéaed implant body using the Finite
Element Analysis (FEA) method. In this study, a pure titarhased dental implant
Biomaterial 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
Sliding Wear 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 figdhod analysis,
will make a great contribution to material development. In future studies, modeding
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.

Wear Simulation

Titanium

1. Introduction

Titanium and its alloys have beesed as biomaterials in living organisms due to their superior mechanical and
esthetic properties. However, researchers have discovered through various studies that titanium and its alloys may
exhibit poor mechanical and esthetic behajdo®]. In vivo, in vitro and Finite Element Ahgis method test models
developed in the literature can analyze the mechanical and esthetic behavior of titanium and titanium alloys, which
are preferred as biomaterials, in the environment to which they are exposed living environmet . However, these test
methods have advantages and disadvantages depending on the experimental conditions and selected parameters
Researchers need to be able to choose these test methods depending on the dynamics of the experimental system
Structures that can be formed byfelient deformation mechanisms can occur simultaneously in different parts of the
living structure.

Biomaterials placed in the human mouth are inevitably subjected to various fatigue, corrosion, and wear mechanisms
during chewing. To ensure lorigrm satifactory treatment, it is crucial to understand the wear and fatigue behavior

of biomaterials placed in the human mouth over various periods. Due to theams@ming, expensive nature of
experiments conducted on living tissue (in vivo), and the ethialectges involved, researchers have turned to in

vitro testing methods. Laboratory (in vitro) testing methods allow the wear and fatigue behavior of a biomaterial that
can remain on living tissue for years to be assessed in very short periods (sue20atay® of testing). Another

major advantage of this method is that the mechanical and chemical behavior of recently developed biomaterials for
the human body can be determined in very short periods of time without being used on living tissue. However, the
human body is a continuous and highly complex structure. It is known that biomaterials placed in the human body can
be subjected to various wear and fatigue mechanisms in a continuous and complex manner. Four basic wear
mechanisms have been reported touockuring chewing movement mechanif3n4]. These wear mechanisms can
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be defined as direct contact wear (thody wea), the presence of a third abrasive medium (ttagdy wear),
subsurface cracks in the material caused by repeated loading (fatigue wear), and corrosion (corrosive wear). In direct
contact wear (twdbody wear), the contact between the backing materialtaadubstrate occurs through direct
contact, which transfers forces of varying magnitudes between the two materials. dpoitiyagear, a third abrasive

particle (such as food particles during chewing) is introduced between the abrasive material ackirtgeniaterial,
preventing direct contact. Direct contact wear and abrasive medium wear mechanisms have been reported in the
literature as the primary wear mechanisms ducimgwing[5].

2. Materials and Methods

In this study, a finite element chewing test simulation of titaniurmiderial was carried out using the ANSYS 19
workbench academic version program. Hos reason, the mesh amount is set to a maximum of 30.000 which this
ratio is in a range of values sufficient for the analysis performed finite element chewing test analyses. The material
was chosen as a titanium alloy from the general material libratyeodANSYS program. The mechanical properties

of pure titanium, test samples, mesh test samples, and caibnésive materials tested in this study are shown in
Figure 1.
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Figurel The mechanical properties of pure titaniuest samples, mesh test samples, and ceabtaisive materials tested in this study

In this study, an dental implant material was designed using pure titanium base material in international standard sizes
in show Figure The designed dental implant matevas subjected to a 0.5 mm lateral movement mechanism under

a 70 N bite force. The stress distributions occurring in the implant body during horizontal movement were analyzed
throught one chewing cycle.

Figure2 Example 6 dental implant material was designed using pure titanium base material in international standard sizes

3. Results and Discussion

The stress distribution on the pure titanium dental implant material structure after the experimental process determined
within the scope of this study is shown in Figure 2.

161



TAGRA 3023
13-14 December 2025, Erzurum, Turkiy
Congress Book

e

2,725¢7 Max

2430267

L] Jrasae7

= 1,84047
1,5456¢7

H vasorer

L] gsseses

| 660986

o 3661266

7,1255¢5 Min

2,725e7 Max

2430267

L] Jrssae7

= 1,8404e7
1,5456e7

H vas0rer

L] osseses

Ll getoses

B e

7,1255€5 Min

@.

0,00016197 Max
0,00013754
0,00011311
8,8685¢-5
6.4258¢-5
3,083e-5
1,5402¢-5

| -9,0249:-6

d -33450¢-5
-5.788e-5 Min

5,8842¢6 Max
4621266
= 335816
M 2,0951¢6
H 532085
N -4,30%5¢5

42206
-5,4831e6 Min

Figure3 The stress distribution on the pure titanium dental implant material structure after the experimental process

In the experiment, during the defined wear process, itasagmed that in step 1, no load was applied to the implant
material under ideal conditions. In step 2, a 70N biting force was applied to the crown portion of the implant through
upper jaw movement. During this process, a maximum stress zone was crehtdriplant body. In step 3, the
maximum stress zones in the crown region were distributed across the implant area using a horizontal movement
mechanism. In this study, since the experimental parameters were modeled in an ideal environment, the stress
distribution resembled a homogeneous structure. However, in laboratory tests, the stress distribution will not be
homogeneous depending on the sample and environmental conditions. This process time was measured as
approximately 0.6 seconds in an experimeng#irsy. Therefore, it is possible to say that the wear frequency is 1.7

Hz using the formula f=1/T.

It is not always possible to fully model the damage mechanisms occurring in the human body at a 1:1 scale. Therefore,
researchers in the literature havereleped many different testing methd@s10]. Due to their internal dynamics,

these test methods may have advantages over each other depending on the experimental conditions, such as long time
complexity of repetition, and difficulty of modeling living tissue paedens. To give an example of a general
understanding of the wear mechanism, it occurs when the abrasive material comes into direct contact with the test
material. While it is possible to model this wear process in a laboratory setting alone, mathenma¢idallpg the

wear process can significantly contribute to the validity of the test reShksefore, applying wear process tests
simultaneously with different testing methods will increase the similarity of the obtained results to live samples. In
wear tests, the counter abrasive material has a significant effect on the wear resistanaesbfrtatetials. This is

because the mechanical and chemical behavior of the counter material can determine the type of wear mechanism. In
the literature, researchers have made various choices regarding different abrasive materials in déestd[dear

13].

Mathematical modelingf a laboratory environment significantly simplifies the interpretation of experimental results,
as the experimental value of a selected parameter reflects changes in the material being studied in real time. However,
mathematical modeling of a laboratorpvéonment may not always be possible, for example, due to improper
selection of experimental conditions, a lack of researcher experience, or the inadequacy of the chosen modeling
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program. Therefore, the creation of experimental systems for testing thattaly environment and obtaining results
by the researcher will significantly contribute to mathematical modeling.

4. Conclusion

The obtained data showed that the load distribution generated by the lateral movement mechanism of the implant body
and the bitdorce 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 structuredamay 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 FEfethod analysi 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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Keywords Abstract
Electrochemical Spinel metal oxides have the general formula®@HA, B = Co, Cu, Mn, Ni, etc.) and
Synthesis exhibit highthermal and chemical stability compared to single metal oxides. Therefore,
CoBiO spinel metal oxide structures have attracted greater attention tharreetgleoxides in

24

recent years. Traditional noble metal materials have strong catalytic properties and are
Nanomaterial used in a wide range of applications. In this study, thepmelectrochemical synthesis

of cobalt bismuthate (CoBD4) nanostructures, Co(N.6H.O and Bi(NQ); solutions

were mixed at a 1:2 ratio. O2 gas was passed through the solution at a comsteate]

A cyclic voltammogram (CV) was recorded with the cleaned pencil graphite electrode
(PGE). This determined the deposition potential at which &aBianostructures could

be deposited. The produced CgRBi nanostructures were characterized usingouar
technigues, including XRD, XPS, Raman, and SEM.

1. Introduction

Various semiconductor metal oxides, such as,,J&2Q, ZnO, and C¢0O, are promising photocatalysts due to their
favorable band gaps, ndaxicity, and remarkable affinity for morphology dami, all of which are essential for a

good photocatalyst. Recent studies have shown that binary and ternary metal oxides are more stable and electroactive
than single metal oxides. Among all ternary metal oxides, spinel and inverse spinel oxides &ctee atfiention due

to their ease of preparation, low cost, and tunabilit2][1

Traditional noble metal materials have good catalytic properties and can be used in a wide range of applications.
However, their high cost is a major drawback for practipplieations. Therefore, in recent years, metals, oxides,
alloys, or hydroxides such as Ni, Co, Fe, Cu, Bi, Ti, and Mn, which are abundant in the earth, have been shown to be
the most potential catalysts due to their abundant reserves and low cost. Bisthattbakbased oxides/hydroxides

are potential candidates for electrochemical applications, including energy applications such as supercapacitors, due
to their diverse properties, chemical stability and broad oxidation states, strong redox behawadineelectrolytes,

and cheap and abundant source8][2The first cobakbismuth binary compound was prepared by Schwarz and his
group at high pressurei(50 GPa) and high temperature (BZ02 0 0 U C) -bjsmiith.oxid€ (CBQ@) hanoneedles

with an aveage diameter of 10 nm were produced by a simple anectfestive hydrothermal method followed by

heat treatment. The unique morphology of CBO nanoneedles provides an interconnected 1D network for the rapid
transport of electrons and ions and can todevalume changes. To successfully fabricate nanostructured electrodes,
electroplating is a versatile technique that can be used for thin film production on electrode substrates. In this study,
CBO nanostructures were produced on the pencil graphite eledP6&E) surface using electrochemical technique.

2. Materials and Methods

An electrolyte mixture containing €oand B#f* ions was used in the electrochemical synthesis of cobalt bismuthate
(CoBi>0O4) nanostructures. For this purpose, 5 mM Cofd6H,O and 10 mM Bi(NQ)s (in 0.1 M HCI) solutions

were mixed at a 1:1 volume ratio, @as was passed through the solution at a constant flow rate. Cyclic voltammogram
(CV) was recorded with the cleaned PGE electrode. The produced@eBinostructures were daa@terized using
various techniques, including XRD, XPS, Raman, and SEM.
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3. Results and Discussion

The cyclic voltammogram (CV) of the PGE electrode was recorded in a solution of 5 mM go@NeD and 10

mM Bi(NOs)s (in 0.1 M HCI) (Figure 1). When the CV gra shown in Figure 1 was examined, a strong peak was
observed at approximatet200 mV due to the presence of @as in the solution. As the potential was moved to a
more negative value, a reduction peak resulting from the reduction of the speciesolutiba svas detected. The

CV graph shown in Figure 1 indicated that electrochemical deposition could be achieved in the region of
approximately-800 mV.

-0.54

Current/mA

)

Potential/V
Figurel CV graph of PGE electrode in electrolyte medium containind/6@o(NGs),.6H,0 and 10 mM Bi(NG)s.

SEM images were recorded for morphological characterization of the CBO nanostructures. Figure 2 shows that the
PGE surface was completely covered with CBO nanostructures.

Figure2 SEM image of CoBi,O, hanostructures
4. Conclusion

In this study, PGE electrodes modified with CgiBi nanostructures were successfully synthesized using-paine
single-step electrochemical deposition technique. For the synthesis of CBO electrodes, a constait gfot@&®0
mV was applied to Ag/AgCl for 30 minutes. The produced nanomaterial was thermally annealed at 350 °C for 1 hour

in an air atmosphere. Analytical and morphological characterizations revealed that the synthesized CBO
nanostructures contained haZo and Bi.
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