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CONGRESS PROGRAM

Join Zoom Meeting:

Meeting ID: 859 6220 9163
Passcode: 522440

https://us02web.zoom.us/j/85962209163?pwd=5QUo4VMNFr8SXLeRQqVH5bDxUT68sq.1

PARTICIPATING COUNTRIES

- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa




Cloud Video Mobile
Conferencing Online Meetings Collaboration

Onemli, Dikkatle Okuyunuz Liitfen
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Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gecen bildiriler

icin online (video konferans sistemi tizerinden) sunum imkan1 saglanmistir.

Online sunum yapabilmek i¢in https://zoom.us/joinsitesi lizerinden giris yaparak ‘“Meeting

ID orPersonal Link Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi ticretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde galisiyor.

Her oturumdaki sunucular, sunum saatinden 5 dk oncesinde oturuma baglanmis olmalari

gerekmektedir.

Tiim kongre katilimcilart canli baglanarak tiim oturumlari dinleyebilir.

Moderator — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.
DikkatEdilmesiGerekenler- TEKNIK BILGILER

Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.

Zoom'da ekran paylasma 6zelligine kullanabilmelisiniz.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir
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IMPORTANT, PLEASE READ CAREFULLY

To be able to attend a meeting online, login via https://zoom.us/joinsite, enter ID “Meeting
IDor Personal Link Name” and solidify the session.
The Zoom application is free and no need to create an account.
The Zoom application can be used without registration.
The application works on tablets, phones and PCs.
The participant must be connected to the session 5 minutes before the presentation time.
All congress participants can connect live and listen to all sessions.
Moderator is responsible for the presentation and scientific discussion (question-answer)
section of the session.

Points to Take into Consideration - TECHNICAL INFORMATION
Make sure your computer has a microphone and is working.
You should be able to use screen sharing feature in Zoom.
Attendance certificates will be sent to you as pdf at the end of the congress.
Requests such as change of place and time will not be taken into consideration in the
congressprogram.
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ONEMLI NOT: SUNUMLARINIZI HEM TURKCE HEM iNGILiZCE HAZIRLAMANIZI RiCA EDERIZ




10.11.2024

SUNDAY /10:00-11:30

SESSION-1 HALL-1

MODERATOR: Assoc. Prof. Dr. Akif YARKAC
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Yeliz DOGAN MERIH

University of Health Sciences

(Women’s Health Enhancing 10 Nnovative Products And
10 Women Inventors

Dr. Burcu DEMIRBAG
|Assoc. Prof. Dr. Cagri Safa BUYURGAN

Mersin University

New Exosomal Biomarkers Related To Pain In Migraine
Patients

Dr. Burcu DEMIRBAG
[Assoc. Prof. Dr. Cagri Safa BUYURGAN

Mersin University

New Exosomal Biomarkers In Stroke Disease Diagnosis

Sevim APAK
Fatma AZIZOGLU

Hali¢ University

Effective Management Of Patient Rights And Patient
Notification Processes

[Tuba KARABEY
Eda KAYA

Tokat Gaziosmanpasa
University

Barriers To Effective Nurse-Patient Communication In
[The Emergency Department

Samir Sameer Hadi AL-JABIR
Miige FIRAT

Cankir1 Karatekin University

Evaluation Of Antibacterial Activity Of Silver
Nanoparticles (AgNPs) Against Biofilm-Producing E. coli




10.11.2024
SUNDAY /10:00-11:30

SESSION-1 HALL-2

MODERATOR: Assist. Prof. Dr. Reyhan CALISAN KINTER
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Lect. Sevil CIRAKOGLU KELLECI

Bursa Uludag University

Opinions Of Occupational Safety Experts On OHS Practices In
The Sector: Content Analysis Approach

Lect.Sevil CIRAKOGLU KELLECI

Bursa Uludag University

Bibliometric Analysis Of Relationships Between Security Culture
IAnd Emotional Intelligence: Vosviewer Application

YAKUP ASLAN

Mus Alparslan University

Ethical Problems In Accounting And Solution Suggestions

YAKUP ASLAN

Mus Alparslan University

Blue Bonds

Dr. Mustafa ALTINTAS

Yozgat Bozok University

The Role Of Impression Management Tactics On Role Conflict

Burcu AVERI
Agsist. Prof. Dr. Reyhan CALISAN
KINTER

istanbul Aydin University

Multidisciplinary Approach In Eating Disorders: A Case Study




10.11.2024
SUNDAY /10:30-12:00

SESSION-2 HALL-3

MODERATOR: Assoc. Prof. Dr. Hikmet AKYOL
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Assist. Prof. Dr. Alanur CIFTCI
SISMAN
ibrahim MOLLAALIOGLU

Saghk Bilimleri Universitesi

Use Of Artificial Intelligence In Dentistry

ilkan MURSAL

Gamze Cagla SIRMA
izgi Miray DEMIRBAG
Duygu DEMIRBAS

Mavi Special Education and Rehabilitation
Fenerbahce University
Istanbul Health and Technology University

Investigation Of The Effects of HEP® (Homeostasis-
Enrichment-Plasticity) Approach In An Infant
Diagnosed With Down Syndrome: Case Report

Assoc. Prof. Dr. Hikmet AKYOL
Uzman Seyma AKCiCEK

Lect. Aynur KAYA

Miicahit CELIK

Giimiishane University
Trabzon University

Determination Of The Effectiveness Of Humanitarian
Logistics In Underdeveloped Countries: Time Series
Data Envelopment Analysis

Mustafa KARAGULLE

Bilecik Seyh Edebali University

IA Different Option In The Treatment Of Idiopathic
' Thrombocytopenic Purpura: Eltrombopag

Aleyna ERGUL
Tuba KARABEY

Amasya University
Tokat Gaziosmanpasa University

Being A Health Professional In The Fight Against
Infectious Diseases In Emergency Care Settings And
Natural Disasters




10.11.2024
SUNDAY /10:30-12:00

SESSION-2 HALL-4

MODERATOR: Zeynep UNVER
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Oktay Gokhan CELIK

Halil ibrahim BAGLAN

Ufuk KIZILKAYA

Erciiment Caglar BILGEHAN
Shadi E. S. SAIF

Ozgiir VERIM

Mehmet Ali ALKAN

Afyon Kocatepe University
Mugla Sitki Kogman University

Conceptual Design Of 3d Printers Used In Additive
Manufacturing

Zeynep UNVER
Selin ELYAK

Eskisehir Osmangazi
Universitesi
Beykent Universitesi

Usage Areas Of Embroidery In Clothing Design And Examples
Of Clothing

Zeynep UNVER u o
Giilfem TARAKCIOGLU GiRi$
Duygu AKCIT

Mimar Sinan Giizel Sanatlar
Universitesi
Kadir Has Universitesi
Eskisehir Osmangazi
Universitesi

Natureinspired Designs For Women Using Hemp Fibre

Erhan CILOGLU
Sebnem ATASARAL
ilhan YANDI

Recep Tayyip ErdoganUniversity
Karadeniz Technical University

Age Determination Of Zebra Mussels (Dreissena polymorpha) In
Cildir Lake And Keban Reservoir Using The Bhattacharya
Method




10.11.2024
SUNDAY /10:30-12:00

SESSION-2 HALL-5

MODERATOR: Prof.Dr. Merih PALANDOKEN
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa

AUTHORS AFFILIATION TOPICTITLE

Yagmur UYSAL Mersin University Effects Of ZnO Nanoparticles Doped Hydrogels On Wheat
Zeynep Gorkem DOGAROGLU Seed Germination

Yagmur UYSAL 5 Mersin University Green Synthesis Of ZnO Nanoparticles And Their Effects On
Zeynep Gorkem DOGAROGLU Seed Germination

Mehmet Emre YAVUZ Izmir Katip Celebi University | Smart Factory Hardware Infrastructure For Monitoring
Prof.Dr. Merih PALANDOKEN Environmental Conditions

Selahattin Eren SOZEN Gazi University Multispectral Imaging With Swir Camera For Material
Tugba Selcen NAVRUZ Detection In Deep Learning Applications




10.11.2024

SUNDAY /10:30-12:00

SESSION-2 HALL-6

MODERATOR: Assoc. Prof. Dr. Ersin AKYUZ
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Assoc. Prof. Dr. Ersin AKYUZ

Balikesir University

Renewable Hybrid Energy System Sizing Analysis For
Powering An Off-Grid Farm: A Case Study Of
Balikesir/Edremit

Resc. Assist. Dr. Hasan Kivang
YESILTAS

Assoc. Prof. Dr. Mine Tiilin
ZATEROGLU

Cukurova University

Climate Change, Environmental Sustainability And The Green
Deal

Resc. Assist. Hasan Kivan¢ YESILTAS
Prof. Dr. Giiray KILINCCEKER

Cukurova University

Natural Coagulants Used In The Treatment Of Industrial
Wastewater

Sevde CAKMAK
Ramazan BULBUL

Gazi University

Bending Radii And Post-Bending Physical And Mechanical
Properties Of Some Wood Species

Sevde CAKMAK
Ramazan BULBUL
Hasan Ozgiir IMIRZi
Hamiyyet Erva UNGOR
Zeliha CAVUS

Gazi University

Investigation Of The Thermal Conductivity Coefficient Of
Felts Produced From Textile Wastes And Evaluation Of
Their Use For Insulation Purposes




10.11.2024
SUNDAY /11:00-13:00

SESSION-3 HALL -1

MODERATOR: Prof. Dr. Veysi UNVERDI
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa

AUTHORS AFFILIATION TOPICTITLE

Ugur OZEN
Tuba GONUL

Igdir University
Kafkas University

iletisim Ve Plastik Sanatlar Baglaminda Milli Miicadele,
Tiirkiye Cumhuriyeti Ve Devrimleri Temali Resimlerin
Incelenmesi

Prof. Dr. Veysi UNVERDI

Necmettin Erbakan University

The Refutation Of The Objections To Omar’ S Imamate: The
Case Of Qadr Abd Al-Jabbar

Prof. Dr. Veysi UNVERDI

Necmettin Erbakan University

The Background Of The Mu’tazilite Principle Of Justice

Serhat ALTINKAYNAK

Sinop University

Observation Of Anatolian Administrative Structure In Sinop
Inscriptions And History Of Sinop’s Conquest

Assoc. Prof. Dr. Coskun BABA
Derya YILDIRIM

izmir Kitip Celebi Universitesi

Role Model, Just Muslim Religious Officer In The Context Of
Ethos Within The Framework Of Kiitiib-I Sitte

Assoc. Prof. Dr. Coskun BABA
Derya YILDIRIM

izmir Katip Celebi Universitesi

A Role Model In The Context Of Ethos Within The
Framework Of Kiitiib-I Sitte, A Truth-Speaking Muslim
Religious Official

Ferdi OZAVCI
Bahir SELCUK

Firat University

Resmi Ahmed Girid’s Work Called Halikatu’r-Ruesi

Cennet TUNC
Assist. Prof. Dr. Celal ASLAN

Gaziantep University

The Changing State And Military Structure Of The Uyghur
State With Its Accepts Of Manichism




10.11.2024

SUNDAY /11:00-13:00

SESSION-3 HALL -2

MODERATOR: Neslihan SAHIN
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Neslihan SAHIN
Elvan USTUN

Cumhuriyet University
Ordu University

Green Synthesis And Characterization Of Copper Oxide
Nanoparticles From Apricot

Neslihan SAHIN
Elvan USTUN

Cumbhuriyet University
Ordu University

Synthesis And Characterization Of Dichloro[1-(2-Methyl-2-
Propenyl)- 3-(2-Chlorobenzyl)Benzimidazole-2-Ylidene]Pyridine
Palladium(li) Complex

Handan UGUZ

Bahri AVCI

Ayse Nurseli SULUMER
Esra PALABIYIK
Hakan ASKIN

Murat CELIiK

Ufuk ATMACA

Ataturk University

Chemical Profile Of Ficus carica L. Leaf Methanol Extract
And Its Effect On Cell Viability

10.11.2024

SUNDAY /11:00-

13:00

SESSION-3 HALL -3

MODERATOR: Prof. Dr. Muhammed TURHAN
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa




AUTHORS

AFFILIATION

TOPICTITLE

Ceren CINAR ONEREN

Hacettepe University

Does Web-Based Learning Affect Students’ Lexis Development
:An Attainment Based Perspective

Prof. Dr. Muhammed TURHAN
Dr. Ceyda AKILLI

Firat University

Thematic Analysis Of Erasmus+ Ka220 Projects Granted In
Turkey Between 2022-2024 And Their Coherence With

Dr. Zeynep Sude OZKAN

MEB

Primary School First Grade Teachers Expectations From
Preschool Education

Dr. Zeynep Sude OZKAN

MEB

Opinions Of Classroom Teachers On Teaching With
Educational Computer Games

Safiye TEMEL ASLAN
Zehra BUYUKSAMANCI

Aksaray University

A Review Of Articles On Data, Data Use, And Data Literacy In
Education In Tiirkiye (2013-2024

Assist. Prof. Dr. Tunahan FiLiZ

Bayburt University

Project Preparation Training Under Tiibitak 2237-A:
Experiences Of Candidate Teachers

Assist. Prof. Dr. Tunahan FiLiZ

Bayburt University

Mathematics Education With Mind Games: Classroom
Teachers Experiences At Primary School Level




10.11.2024

SUNDAY /11:00-13:00

SESSION-3 HALL -4

MODERATOR: Assist. Prof. Dr. Ozge BIKMAZ BILGEN
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa

AUTHORS AFFILIATION TOPICTITLE

Giokhan DEMIRCIOGLU Trabzon University, Metaphoric Perceptions Of Special Education Teacher
Candidates: The Concept Of “Science”

Gékhan DEMIRCIOGLU Trabzon University, Investigation Of Affective Tendencies And Behaviors Of
Trabzon University Students Towards Natural Disasters

Giilden UYANIK Marmara University A Model Proposal For Online Teacher Training Designing And

Be"l’rin AKMAN Hacettepe U_niver_sity Evaluating The Effectiveness Of’story-Based 5E Teacher E-
Giilsah GUNSEN . Trakya University Workshops’in Preschool Science Education
Assist. Prof. Dr. Tugba KONTAS Ordu University

AZAKLI Saghk Bilimleri University Hamidiye]
Biisra CELiK Mugla Sitki Kogman University
Seyma DEGIRMENCI Turnasuyu Middle School
Cagatay ERGAN Dede Korkut Primary School
Demet AYDIN Selguk Girls Vocational and
Asiye Beyza KACIRA Technical Anatolian High School
Cansu Nur AKMAN Bayburt University Examining University Students Aggressiveness and Physical

Ahmet KARAKAS Activity Status According to Sports and Different Variables
Biilent TATLISU




10.11.2024

SUNDAY /11:00-13:00

SESSION-3 HALL -5

MODERATOR: Assoc. Prof. Dr. Mete Unal GIRGEN
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Mustafa OKCUL

MEB

Analyzing The Work Not Being Able To Go To A City In Terms
Of Narrative Elements

Exp. Lect. Kemal FERIT
Assoc. Prof. Dr. Mete Unal GIRGEN

Final International University

Sustainable Gastronomy Tourism Northern Cyprus Example

Exp. Lect. Filiz KANIOZ
Assoc. Prof. Dr. Mete Unal GIRGEN

Final International University

Development of Local Street Food Culture Project: Controlled
Street Food Zone Application — Kyrenia Region

Nurgiil 0ZDEMIR
Nese KOCAKULAK

Izmir Democracy University

Social Sustainability In Sports

Nurgiil OZDEMIR
Nese KOCAKULAK

Izmir Democracy University

Economic Sustainability In Sports

Sinem KIZILASLAN

Environmental Justice: Where Do Animals Come In?




10.11.2024

SUNDAY /11:30-14:30

SESSION-4 HALL -1

MODERATOR: Prof. Dr. Ahmet Niyazi OZKER
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Ferah YILDIZ
Damla TURKOGLU

Kocaeli University

Effect Of Financial Crises On Accounting Practices: Empirical
Investigation On Banks

Ethem TOPCUOGLU
Onur OKTAYSOY
Selen UYGUNGIL-ERDOGAN

Giresun University
Kafkas University
Osmaniye Korkut Ata University

A Meta-Analysis Study On The Relationship Between Green
Transformational Leadership And Environmental Creativity

Ethem TOPCUOGLU
Onur OKTAYSOY
Selen UYGUNGIL-ERDOGAN

Giresun University
Kafkas University
Osmaniye Korkut Ata University

A Bibliometric Analysis On Entrepreneurial Leadership

Bilal Alper TORUN

Aydin Adnan Menderes University

Poland’s “Fragile” Refugee Policy In The Russia-Ukraine War

Cigdem YAMANER

Aydin Adnan Menderes University

Utilization Of Biochar As Microbial Inoculants For
Agricultural Soils

Prof. Dr. Ahmet Niyazi 0ZKER

Bandirma Onyedi Eylul University,

Recent Period CBRT Liraization Strategies And Targeted Loan
Policies For Monetary Policies




10.11.2024

SUNDAY /11:30-14:30

SESSION-4 HALL -2

MODERATOR: Assist. Prof. Dr. Remzi NAMLI
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Altan BOZDOGAN

Marmara University

What Does Nighttime Light Data Tell About Regional
Convergence?

Aykut FIRAT
Assist. Prof. Dr. Remzi NAMLI

Firat University

Investigation Of Traffic Density At Signalized Intersections
Operating With Different Systems In Elazig Province

Ozcan KARAHAN

Bandirma Onyedi Eyliil Unv

Analysis Of Global Financial Development Indicators

Ozcan KARAHAN

Bandirma Onyedi Eyliil Unv

Technological Development In Post-Keynesian Approach

Hasan AYAYDIN
Lect. Onur OKSUZ

Gumushane University
Recep Tayyip Erdogan University

Performance Evaluation In Bist Retail Sector Through
Entropy-Based Topsis And Gray Relational Analysis Methods




10.11.2024

SUNDAY /11:30-14:30

SESSION-4 HALL -3

MODERATOR Ferhat

UGURLAR

- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Ferhat UGURLAR

Harran University

Variation Of Nitrogen Assimilation In Wheat Depending On
The Duration Of Drought Stress

Ferhat UGURLAR

Harran University

The Effect Of Foliar Potassium Application On Nutrient
Element Concentrations And Yield Parameters Of Maize
(Zeamays L.)

Furkan ULAS

Sivas Bilim ve Teknoloji University

Evaluation Of The Impacts Of Hydrogen Peroxide (H:0:)
Application On In Vitro Germing And Growth Performance Of
Factorial Graphic Analysis Of Common Bean (Phaseolus
vulgaris)

Furkan ULAS

Sivas Bilim ve Teknoloji University

The Priming Technique: A New Approach To Plant
Development

Ismail OZCAN
Emre EVLICE

Sivas Bilim ve Teknoloji University

Determining The Prevalence And Density Of Plant Parasitic
Nematodes In Eskisehir Vegetable Production Areas




10.11.2024
SUNDAY /11:30-14:30

SESSION-4 HALL -4
MODERATOR Prof. Dr. Giilsiim OZTURK

- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Dyt. Merve Karakurluk
Assist. Prof. Dr. Tugba DEMIRIZ
YUCER

Karabiik University

Phenolic Substance And Antioxidant Content Of Blueberry

Kamil HALILOGLU
Abdulbasir SULTANI

Atatiirk University

Effects Of Melatonin Application Under Drought Stress On In
Vitro Regeneration In Wheat

Muhammet Aml AYDIN
Prof. Dr. Giilsiim OZTURK

Ege University

Determination Of First Generation Yield Characteristics Of
Some Potato Clones In Different Crossing Combinations

Muhammet Aml AYDIN
Pr Prof. Dr. Giilsiim OZTURK
Mahir ADIGOZOLOV

Ege University

Comparison Of Yield Characteristics Of Some Potato Clones
Originating From Different Combination Crosses

Biisra ERASLAN

Bandirma Onyedi Eyliil Unv

Analysis Of Human Impacts On Eastern Black Sea Forest Areas:
Utilization Of JRC Global Forest Cover And FAO Forest
Proximate Population Datasets

Biisra ERASLAN

Bandirma Onyedi Eyliil Unv

Impervious Surface Changes During Trabzon’s Urban Expansion
Process (1985-2018)




10.11.2024

SUNDAY /11:30-14:30

SESSION-4 HALL -5

MODERATOR: Assoc. Prof. Dr. Zehra OZDEMIR
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Mustafa ASLANTAS
Hakan SAHIN

Cankir1 Karatekin University
Bursa Technical University

Periodic Point Results For Some Nonlinear Functions On Quasi
Metric Spaces

Mustafa ASLANTAS
Hakan SAHIN

Cankir1 Karatekin University
Bursa Technical University

Some Best Periodic Proximity Point Results On Partial Metric
Spaces

Assoc. Prof. Dr. Zehra OZDEMIR

Amasya University

Interpretation Of Polarization States With Rodrigues Formula

Assoc. Prof. Dr. Zehra OZDEMIR

Amasya University

Generating Euler Spirals Related To Orthogonal {N,C,W}-
Frame

Elif AKTEPE

Afyon Kocatepe University

Balance Analysis With Mobile Devices: New Generation
Approaches In Rehabilitation

Elif AKTEPE

Afyon Kocatepe University

Synthetic Sleep Models And Health Parameters In Sleep
Estimation Of Its Effect On Quality Using Artificial Intelligence




110.11.2024
SUNDAY /11:30-14:30

SESSION-4 HALL-6

MODERATOR: Assoc. Prof. Dr. Ulkii MAZMAN ITiK
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa

AUTHORS AFFILIATION TOPICTITLE

Melisa CEYLAN Alanya Alaaddin Keykubat  IThe Key To Competitive Advantage In The Airline
Zafer DURAN University Industry;Brand Trust And Brand Loyalty

Tugba UNCUOGLU Karadeniz Teknik University  |Energy Efficient Improvement Of School Buildings: Case Studies
Ozlem AYDIN

Assoc. Prof. Dr. Ulkii MAZMAN iTiK Sivas Cumhuriyet I"Jniversity An Innovative Approach In Management Accounting: Jidoka
Philosophy

Assoc. Prof. Dr. Ulkii MAZMAN iTiK Sivas Cumhuriyet University From Traditional Methods To Innovative Approaches Management
/Accounting Practices




110.11.2024
SUNDAY /11:30-14:30

SESSION-4 HALL -7

MODERATOR: Assoc. Prof. Dr. Ebiilfoz EZIMLI

Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Engr. Benish FAYYAZ
Dr. Muhammad ZUBAIR

IQRA University, Pakistan

Performance Metrics of Constrained Multi-Objective
Evolutionary Algorithms (CMOEAs) and Their Evaluation
Techniques

Hassan ZARIOUH
Mustapha SARIH

Moulay Ismail University,Fas

Tensor Product of Operators Satisfying Zariouh’s Property
(gaz), and Stability under Perturbations

Abdul Hannan KHAN
Maria SOHAIL
Dr .Nasir RASOOL

Government College University
Faisalabad Pakistan

Palladium (0) catalyzed synthesis of Pyrazine-2-carboxamide
derivatives and their Biological Activities and Docking Studies

Tanzeela ASGHAR
Abdul GHAFFAR
Muhammad Yasin NAZ
Shazia SHUKRULLAH

University of
Agriculture Faisalabad Pakistan

Optimization Strategies for Metal Nanoparticle-Assisted
Hyperthermia UsingCOMSOL Multiphysics

Assoc. Prof. Dr. Ebiilfoz EZIMLI

Naxcivan University,Azerbaycan

State-Linguistic Civilizations Of The Ancient World In
Azerbaijan-Anatolia Places: The Spatial And Time
Relationship Of The Hurrians

Sandor FOLDVARI

Debrecen University, Hungary

Turkish Hammam And llijja In The City Of Eger, North
Hungary




10.11.2024

SUNDAY /12:30-14:30

SESSION-5 HALL -8

MODERATOR: Dr. Meryem CEKIM
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Dr. Meryem CEKIM

The Role Of “Violence Prevention And Monitoring Center” In
The Struggle Of Women Victims Of Violence: The Example Of
Agri Province

Dr. Meryem CEKIM

Looking At Women’s Murders Through Ottoman Archive
Documents

Dr. Levent BORKLUOGLU
Dr. Fatih CELiK

Osmaniye Korkut Ata Univerity

A Latin American Story: Bureaucratic Authoritarianism

Dr. Bekir CELIKDEMIR

Tiirkiye Bilimsel ve Teknolojik
Arastirma Kurumu

Use Of E-Signature In International Documents

Dr. Miige PALANCI

The Phenomenon Of Migration At The Intersection Of
Populism And Nationalism : Anti-Migration Discourse Of The
Fidesz Party

Tugba INAN GUNAYDIN
Ash AKDEMIR

Nigde Omer Halisdemir University

Investigation Of Soft Floor Irregularities Encountered In
Buildings During 6 February 2023 Kahramanmaras
Earthquakes

Kenan OZMEN

Mus Alparslan University

Artificial Intelligence And Labor Market: A Bibliometric Study

Birgiil VURAL
Mahbube URESIN
Dilsat Zeynep GORHAN

Tokat Gaziosmanpasa University

Artificial Intelligence Applications For Children With Autism:
New Methods In Education And Development




10.11.2024

SUNDAY /12:30-14:30

SESSION-5 HALL -9

MODERATOR: Miguel GONCALVES
Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Julius Ademola OYEWOLE
Olushola OYADIJI

University Of llesa/Nigeria

Diachronic Evolution of Code-switching: A Philological and
Pragmatic Analysis of Written Records in Anglo-American
Correspondence (1850-1950)

Otemuyiwa, Abosede ADEBOLA
Abiola OLUFEMI
Aliyu, Adekemi EDITH

Joseph Ayo Babalola University/
University Of llesa/Nigeria

Dialectal Variation in Medieval English Texts: A Philological
Analysis of Regional Identity Markers and Their Modern
Sociolinguistic Parallels

Miguel GONCALVES

Polytechnic University,Portugal

Accounting profession in Portugal in the middle of the
eighteenth century

Miguel GONCALVES

Polytechnic University,Portugal

Accounting regulation in Portugal: its main aspects

Dr. Rida ZULFIQAR

University of Szeged,Hungary

Challenges of Judicial Independence in Transitional
Democracies: AComparative Study of South Asia and Europe




10.11.2024

SUNDAY /12:30-14:30

SESSION-5 HALL -10

MODERATOR: Muhammad Taufig ABADI
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Bambang Sri HARTONO
Muhammad ROSYADA
Muhammad Taufiqg ABADI

State Islamic University

Small-Scale Aquaculture For Family Economic Development:
Catfish Farming In Gallons For Protein Supply And Eco-
Friendly Practices In Rural Communities

Devy ARISANDI
Muhammad Taufiq ABADI
Ira FARMAWATI

State Islamic University

Empowering Rural Women: Enhancing Welfare Through
Sustainable Cultivation Of Clitoria Ternatea For Nutritional
Food And Beverage Solutions

Sukma Ayu CAHYAKINASIH
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

The Influence Of Product Digitalization And Service Features
On Interest In Saving: A Case Study Of Generation Z

Alya Nisrina HUWAIDA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

The Role Of Islamic Economic Law In Islamic Norms And
Perspectives

Shelly RAFANDA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Socio-Economic Dynamics of Communities in the Face of
Inflation and Unemployment in Indonesia

Rina ABDILLAH
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Financial Technology in the Islamic World: Systematic
Literature Review of Syariah Fintech and Its Global
Development




10.11.2024
SUNDAY /12:30-14:30

SESSION-5 HALL -11

MODERATOR: Hendri Hermawan ADINUGRAHA
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Lia Sofiatun NISA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Implementation Of Islamic Finance In The Development Of
Halal Industry: Opportunities And Challenges

Sofiyanti KARIMAH
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Capturing The Golden Opportunity Of Halal Industry
Inindonesia: Strategy Analysis Towards Market Opportunities
Andstudy Development

Hendri Hermawan ADINUGRAHA
Yulia Dewi ARIYANTI

Uin K.H./Indonesia

Islamic Finance, Social Finance, And Commercial
Finance:Systematic Literature Review

Don-De Dieu Pacifique BAKALA
Armel MBON

Université Marien Ngouabi, Congo

The Concepts of ‘Fire and Fury’ in Mary Shelley’s
Frankenstein

Serge Florient TSOUKQOU
Armel MBON

Université Marien Ngouabi, Congo

The Reading Of Matthew 6: 24 <“‘No Man Can Serve Two
Masters: For Either He Will Hate The One, And Love The
Other’’ In Robert Bolt’s A Man For All Seasons

Putri Mir’atun NISA’
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Study, Customer, Halal Cosmetic: Systematic Literature
Review

Fariska Amalia PUTRI
Hendri Hermawan Adinugraha

Uin K.H./Indonesia

Financial Technology And Financial Inclusionand: Systematic
Literature Review

Dian Indah Sukma RINI
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Study And Research Halal Food Products In Indonesia




10.11.2024
SUNDAY /13:00-15:00

SESSION-6 HALL -1
MODERATOR: Alivia HENDRA

- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION TOPICTITLE

Ismahtul HANIFAH

Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia Dynamics Of Corporate Financial Structure: A Qualitative
Study Of Liquidity, The Influence Of External Factors, And
Asset Growth

M Khairul HAQI
Hendri Hermawan Adinugraha

Uin K.H./Indonesia Optimizing Indonesia’s Economic Growth Through
Sustainable Digital Innovation

Mohammad Azimul WAFA
Hendri Hermawan Adinugraha

Uin K.H./Indonesia Economic Growth Strategies In The Age Of Technology:
Facing The Challenges Of Globalization

M. Miftakhur ROHMAN
Hendri Hermawan Adinugraha

Uin K.H./Indonesia International Journal Of Energy Economics And Policy

Malik Muhammad AKRAM
Mujahid ALI

Asif IQBAL

Muhammad MOHSAN
Tahir MEHMOOD

Shafig ur REHMAN

Okara Pakistan Water Accounting Budgeting and irrigation Scheduling for
Potato Crop under Automated Drip Irrigation System

Hassan ABDULMUMINI

Crop Production _ Effect Of Different Types Of Manure On The Growth And
School of Agric/Agricultural Bali, Yield Of Red Sorrel (Hibiscus Sabdariffa L.) In Federal
Taraba State,Nigeria Polytechnic Bali

Anis Nala FALIKHAH

Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia Analysing The Contribution Of Zakat And Wagf To Poverty
Alleviation In Indonesia

Alivia HENDRA
Hendri Hermawan Adinugraha

Uin K.H./Indonesia Intregrating Finance Opportunities: A Systematic Review Of
Fintech And Islamic Banking




SUNDAY /13:00-15:00

10.11.2024

SESSION-6 HALL -2

MODERATOR: Givan Mauzarima FORTUNA
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Givan Mauzarima FORTUNA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

A Strategic Approach in Digital Marketing to Increase
Business Growth

Prafasta Vika AGUSTINA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Digital Transformation Of Banking In Indonesia: Systematic
Literature Review

Saniyah PUTRININGSIH
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Islamic Perspectives On A Just Economic System: Analysis
Of Sharia Principles In Modern Economic Management

Isna Arifatul FATWA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Analysisisis Management Risiko In Syariah Banks And
Conventional Bankssional Diindonesia

Tiara NINGRUM
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Analysis Of Supporting And Inhibiting Factors For E-Wallet
Adoption In Indonesia

Atikotul KUR’ANIYAH
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Challenges And Growth Strategies Of Islamic Financial
Institutions In The Digital Era




10.11.2024
SUNDAY /13:00-15:00

SESSION-6 HALL -3

MODERATOR: Amalia AMIZA
- Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Amalia AMIZA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Analysis Of Factors Influence The Adoption Of M-Banking By
Customers In The Digital Era

Vanessa IMELDALIA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Global Financial Innovation: The Transformative Role Of
Islamic Financial Institutions

Shuaibu, U.
Abdullahi, A.
Jibrin, S.

Federal University of Technology,
Nigeria

Gender Analysis of Resources-Use Efficiency among Sesame
Farmers in Agricultural Zone One Area Niger State, Nigeria

Abdullahi, A.
Shuaibu, U.
Muhammad, H.U.
Ahmed, L.1.
Jibrin, S.

Federal University of Technology,
Nigeria

Assessment of Farmers’ Adaptation Strategies to Flood Related
Losses in Zone One Area of Ekiti State, Nigeria

Tri Cahya OKTAVIANA
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Exploration Of Investor Preferences And Decision Making In
Stock Investment: A Qualitative Study On Gen Z

Nafidzah Nur Chasanah
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

The Role of Digital Technology: Driving Financial Inclusion
and Improving Financial Performance”

Ade Riski Amalia
Hendri Hermawan ADINUGRAHA

Uin K.H./Indonesia

Principles Of Business Ethics In Islam: Maintaining Fairness
And Honesty




10.11.2024

SUNDAY /13:00-15:00

SESSION-6 HALL -4

MODERATOR: R. VIDHYALAKSHMI
Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa

AUTHORS AFFILIATION TOPICTITLE

Safarov HUSNIDDIN Institute of Microbiology of the PCR amplification of PInN and PInJ bacteriocins in the genome
Qutliyeva GO'ZAL Academy of Sciences, Uzbekistan of Lactiplantibacillus plantarum

Turaeva BAKHORA
Kamalova H.F.

R. VIDHYALAKSHMI Bharath Institute Of Higher Exploring the Role of Pharmacognosy in Natural Drug
K. RAJAGANAPATHY Education And Research,India Discovery: Insights and Innovations

R. VIDHYALAKSHMI Bharath Institute Of Higher Un|ocking the Secrets of Human Anatomy
K. RAJAGANAPATHY Education And Research
Adel DELIOU University of UMSB of Study Of Mechanical Behavior Of Kevlar/Epoxy Composite
Abdelkader FIDJAH Jijel/University of Djelfa/Scientific | |_aminates

Khmissi BELKAID and Technical Research Center on
Meriem DEHBI Arid Regions CRSTRA/Center of
Mohamed CHAOUR Research in Mechanics

Irfan AHMED University Hospital Newark,New Risk Factors Of Mortality In Patients With Periprosthetic
Junaid ZEB Jersey,United States Fracture- An Experience Of 100 Cases

Fouad CHAUDHRY
Dr. Hina KHALID Hajvery University, A Study Of Prevalence Of Side Effects Caused By Different

Dr. Lubna SHALIK Lahore, Pakistan Skin Whitening Treatments And its Adjuvant Therapy
Ali RAZA

Malaika QADEER




10.11.2024

SUNDAY /13:00-15:00

SESSION-6 HALL -5

MODERATOR: Dr. Liaquat AliBHUTTO
Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan
-West Africa

AUTHORS AFFILIATION TOPICTITLE

Dr. Faiz Muhammad SHAIKH University of Larkano,Pakistan | Climate Change and production efficiency of Chickpea Bichanji
Dr. Liaguat Ali BHUTTO Kacha in Shikarpur District

Rasool Bux JUNEJO
Muhammad Zafar WASSAN
Syed Mehtab Ali SHAH
Syed Mujeeb Hyder SHAH
AISSI Jean-Roitinos University of Abomey-Calavi, West| Mapping And Production Risks Of Fish Holes In Thelower
ACCALOGOUN Coffi Joel Africa Oueme Valley

SODJI Jean

AKOGBETO Nadine

TAMEGNON Rémi HOUESSIONON
Karel TCHAOUSSI Fousseni Ayouba
MONTCHO Bruno

ABDOULAYE Djafarou

AISSI Jean-Roitinos University of Abomey-Calavi, West| Improving Benin Tourism Offering Through Crenotherapy
ACCALOGOUN Coffi Joel Africa
SODJI Jean

AKOGBETO Nadine

TAMEGNON Rémi HOUESSIONON
Karel TCHAOUSSI Fousseni Ayouba
MONTCHO Bruno

ABDOULAYE Djafarou
Jean-Roitinos AISSI University of Abomey-Calavi, West| Promotion Des Potentialites Touristiques Pour Le

Jean SODJI Africa Developpement Local De La Commune D’athieme Au Benin
Nadine AKOGBETO
AISSI Jean-Roitinos University of Abomey-Calavi, West | Evaluation des risques professionnels A I’hdpital de zone de
Africa Lokossa




10.11.2024

SUNDAY /13:00-15:00

SESSION-6 HALL -6

MODERATOR: Assist. Prof. Srijani DASGUPTA
Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

Maulida’arifina

UIN KH. Abdurrahman Wahid

Recording Methods And Regional Financial Accounting Cycles

Gaurav RANJAN
Asst. Prof. Srijani DASGUPTA

Central University of South
Bihar,Jharkhand Rai University,
India

In-Silico Docking And Admet Studies For Evaluating The Anti-
Myocardial Infarction Potency Of Myricetin Extract Of Myrtus
Communis L.

Azad Salih NADIR

Online Shoping And Thier Problems In Erbil

Elsa Nadiya FEBRIANI

UIN KH. Abdurrahman Wahid

Sistem Keuangan Akuntansi dalam pengelolaan Dana Kas
Kecil

Brahim BOUGHAZI
Othmane AMHOUD
Mohamed KEROUAD

Ibnou Zohr University, Moulay Ismail
University, Morocco

Magnetocaloric Properties And Magnetic Behaviors Of The
CaCuzMN,0s,01, Quadruple Perovskite

Sani Inusa MILALA
Khadijah Md. ARIFFiN
Siti Sarah OMAR

Bala ISHIYAKU

Universiti Tun Hussein Onn Malaysia/
Abubakar Tafawa Balewa University,
Nigeria

Quantifying Entrepreneurship Focus, And Education Quality In
Covid 19 Pandemic; Way Out For Quality Education In Post
Covid

Sani Inusa MiLALA,

Khadijah Binti Md. ARIFFiN,
Rozilah Binti KASIM, Narimah Binti
KASIM, Azlina Binti Md.YASSIN,
Mohd Hafizal Bin ISHAK

Universiti Tun Hussein Onn Malaysia/

Comparable Method An alternative for Intangible Asset
Valuation

Ahmed Jameel ISMAEL
Herlina Abdul RAHIM
Baher Ayad MOUSA
Sani Inusa MiLALA

Universiti Teknologi Malaysia/
Universiti Tun Hussein Onn Malaysia

Artificial Intelligence and Machine Learning Applications in
Object Counting and Detection




10.11.2024

SUNDAY /13:00-

15:00

SESSION-6 HALL -7

MODERATOR: Assist. Prof. Dr. HUSSAIN BASHA
Azerbaycan - Fas -Hungary- Indonesia -India -K.K.T.C-Nigeria -Pakistan -Portugal- United States - Uzbekistan

-West Africa

AUTHORS

AFFILIATION

TOPICTITLE

PG Scholar, Manju A.
Assist. Prof. Tina ROSHINI
Assist. Prof. Gurunathan N.

Rajiv Gandhi Institute of Veterinary|
Education and Research

Surgical Management of intestinal fistula in a goat- Case report

Dr. S. Tina ROSHINI

Rajiv Gandhi Institute of Veterinary;
Education and Research

Surgical Management Of Entropion By Combination Of Hotz-
Celsus And Y-to-V Plasty Techmique In A Bull Dog

Arrivukkarasi N./Gurunathan N.
Tina Roshini S./Vigneswari M.
Manas A./Vedavani N./Chimithi C.
Manju A.

Rajiv Gandhi Institute of Veterinary;
Education and Research

Surgical Repair Of Traumatic Crop Fistula In A Pigeon

Devadharshini. K./Vanmathi. A.

Nithya Quintoil. M./Bhanu Rekha. V.

Ajay Kumar. V. J.

Rajiv Gandhi Institute of Veterinary;
Education and Research

Monkeypox And Its Zoonotic Importance

Dr. M. VIGNESWARI

Karaikal (district), Pondicherry
(state)

Surgical Management of Choke in a Gir Cow at Field
Condition

Djalel Eddine GHERISSI
Chergui MOUSSA
Titaouine MOHAMED

University of Souk-Ahras/University
of BiskraAlgeria.

Male Reproductive Activity Assessement By Quantitative
Microscopic Image Analysis In Sahraoui Algerian Camel Bulls

Assist. Prof. Dr. HUSSAIN BASHA

Presidency University, India

Heat and Mass Transfer phenomenon on 3D magneto-
hydrodynamic (MHD) Maxwell Nano-liquid flow over a
slippery Stretching Surface with Variability in Fluid Properties
and Chemical reaction: Optimal Solutions

Ritesh MAJI , Swaha ROY
Anik MUKHERJEE
Saheli MONDAL

Dr. Monalisa HALDER

Abacus Institute of Engineering and
Management, India

A Disabled - Friendly App for Redefining the Sustainable
Society

Dr. Ayazul HASAN

Jazan University, Saudi Arabia

Isomorphic Minimal Direct Summands Of Qtag-Modules




10.11.2024

SUNDAY /13:00-

15:00

SESSION-6 HALL -8
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Dung Rondong MANGAI
Rasheed Babatunde ISA
Abdulkabir Opeyemi BELLO

Federal University of Technology,
Minna, Nigeria

Living Condition Of Workers In the Construction Industry: A
Systematic Literature Review And Bibliometric Analysis

Assist. Prof. Dr. Mansoor AHMED

Government College University,
Faisalabad

Role Of Scientific Innovations For Women Empowerment In
Pakistan 1947-1977

Muhammad Umar ANDREANTO
Jihan Mifta SABILA

UIN K.H. Abdurrahman Wahid
Pekalongan

Ambition To Make Indonesia A Center For Halal Cosmetics

Murugan SHANTHAKUMAR
Vidya PADMAKUMAR

Bangalore University, Bangalore,
India

Exploring Cutting-Edge Approaches for Jerdon’s Courser
Conservation and Research

Rokhmatus SOLEKHA

Fara LUSTIANI

‘Winata PRASETYO
Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman Wahid
Pekalongan Indonesia

Consumption Ethics In The Perspective Of Islamic Economic
Philosophy

Engr. Mubashir ASIF
Engr. Fawad Yousaf MALIK

University of Engineering and
Technology Taxila, Pakistan

Design And Fabrication Of Die For Injection Molding Machine

Nur Zalfa Rifgo NABILA
Hendri Hermawan ADINUGRAHA

UIN K.H. Abdurrahman Wahid
Pekalongan, Indonesia

Impact Of Unemployment

Emilia ALFIESYAH
Muhammad Taufiq ABADI
Muhammad Sultan MUBAROK
Wilda Yulha RUSYIDA

UIN K.H. Abdurrahman Wahid
Pekalongan, Indonesia

Business Feasibility Analysis Like Mie And Coffee In Batang
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Navila Bunga SAFIRA

Olga VALENTINA

Lailah Nur AZIZAH

Eva Zulmi MEILAWATI
Muhammad Sultan MUBAROK

State Islamic University K.H Meaning, Objectives And Functions Of Monetary Policy
Abdurrahman Wahid

Pekalongan Indonesia

Fahad ASIM

Hajvery University, Antihyperlipidemic Activity of Different Extracts of Punica
Lahore, Pakistan granatum’s Leaves in Rats

GHARBI Amira
DRIiDi Manel
HAMLAOUI Youcef

Mohamed Cherif Messaadia Study Of Nickel Electroplating Process On Copper
university, Algeria

Dr. Hina KHALIiD
Dr. Lubna SHALIK
Ali RAZA

Malaika QADEER

Hajvery University, A Study Of Prevalence Of Side Effects Caused By Different
Lahore, Pakistan Skin Whitening Treatments And its Adjuvant Therapy

Shuaibu, U.
Abdullahi, A.
Jibrin, S.

Federal University of Technology, | Gender Analysis of Resources-Use Efficiency among Sesame
Nigeria Farmers in Agricultural Zone One Area Niger State, Nigeria

Abdullahi, A.
Shuaibu, U.
Muhammad, H.U.
Ahmed, I.1.
Jibrin, S.

Federal Univer_sity_of Technology, | Assessment of Farmers’ Adaptation Strategies to Flood Related
Nigeria Losses in Zone One Area of Ekiti State, Nigeria

Assoc. Prof. Dr. Naseem AKHTER

Shaheed Benazir Bhutto Women Fig, Melon, and Watermelon as Botanical Remedies for
University, Pakistan Various Diseases (An Analysis from Medical Science,
Homeopathic and Islamic Context)
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Gharbi AMIRA
Shafiyya ZAHRA
Hendri Hermawan ADINUGRAHA

UIN K.H. Abdurrahman
Wahid,Indonesia

Strategies To Cope With Rising Prices Of Basic Necessities
Ahead Of Ramadan

Ulfa MUNAWAROH

Robiatul ADAWIYAH
Muhammad Sultan MUBAROK
Muhammad Taufiqg ABADI

UIN K.H. Abdurrahman
Wahid,Indonesia

Economic Analysis And Philosophy Of Criticalism: A Case
Study On Production Sharing In Kedondong Village, Sidoarjo
District

Mizanatus SABILAH

Allisa Qotrunnada MUNAWAROH
Mutiara SEPTI

Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

KH. Abdurrahman Wahid (Gus Dur) : Islam dan Ekonomi
Kerakyatan (Peran Bank Syariah Menuju Terciptanya
Ekonomi Kerakyatan (Studi Kasus Pada Bni Syariah)

Aisyah AMINI
Zakiyah MUBAROK
Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Exporation Of The Values Of Monotheism In The Financial
Statements Of Islamic Banking Institutions

Giating KHOIRIAMAL
Galih Syaputra PRADANA
Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Philosophy And Humanity Problems (Suicide Phenomena
Review Of Human Philosophy)

Nur FIDIA

Rahma SABRINA

Dwi MAISAROH

Muhammad Sultan MUBAROK

UIN K.H. Abdurrahman
Wahid,Indonesia

Jeera Foundation Monopoly On Cooperative And Canteen
Busniness In Ceveral Large Indonesian Prisons

Muhammad Umar ANDREANTO
Jihan Mifta SABILA

UIN K.H. Abdurrahman Wahid
Pekalongan

Ambition To Make Indonesia A Center For Halal Cosmetics

Amadou SALAMI
Israél Sunday DOTCHAMOU
Kevin Agossa DAHEOU

University of Abomey-Calavi, Benin
Republic, West African

Investigating The Importance Ofteaching Translation
In University: Case Study Of The Department Of English
(Centre Universitaire D’adjarra)
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Murugan SHANTHAKUMAR
Vidya PADMAKUMAR

Bangalore University, Bangalore, | Exploring Cutting-Edge Approaches for Jerdon’s Courser
India Conservation and Research

Moses Adeolu AGOI
Solomon Abraham UKPANAH
Oluwanifemi Opeyemi AGOI

Lagos State University of Education| Exploring The Potentials Of Artificial Intelligence In Semantic

Obafemi Awolowo University, Web Technology: A Contextual Study On Web Development
Nigeria

Dung Rondong MANGAI
Rasheed Babatunde ISA
Abdulkabir Opeyemi BELLO

Federal University of Technology, | Living Condition Of Workers In the Construction Industry: A
Minna, Nigeria Systematic Literature Review And Bibliometric Analysis

Moses Adeolu AGOI
Oluwakemi Racheal OSHINOWO

Lagos State University of The Explicit Effect Of Hacking On Information Retrieval: An
Education, Nigeria Insight For Effective Educational Management

Hamzat Mohammed AWWAL
Abdullahi IDRiS

Abdulkabir Opeyemi BELLO
Adefemi AKA

Federal University of Technology, | Assessing The Challenges Hindering The Adoption Of Circular
Minna, Nigeria Economy In The Nigeria Construction Industry

Ashoke DUTTA
Binod Chandra TRIPATHY

Tripura University, India Statistical Convergence In Non-Newtonian Calculus

Ramsha AFZAL
Prof. Dr. Abdullah Ijaz HUSSAIN

Government College Antioxidant And Tyrosinase Inhibition Potential Of
Umiversity,Pakistan Polyphenols Based Formulation

Fahad ASIM
Lubna SHAKIR
Rizwana RAHEEL
Mah-ru-nisa ATIF

Hajvery University, Evaluation Of Medication Knowledge, Attitudes And Self
Lahore, Pakistan Medication Practices Among Pharmacy Students

Fahad ASIM

Hajvery University, Antihyperlipidemic Activity of Different Extracts of Punica
Lahore, Pakistan granatum’s Leaves in Rats
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ARASTIRMA VE BULGULAR

Bu ¢alismada Edremit/Ortaoba lokasyonunda belirlenen iki farkl yiik sistemi icin kurulacak hibrit enerji sisteminin
HOMER ile analizleri yapilmistir. Analizlerde riizgar ve gilnes enerji sistemleri yenilenebilir enerji kaynad olarak
secilmistir. Ayrica yapilan bagsa bas analizi ile her iki yiik durumu icin sebekeye baglantinin kag kilometre uzaklikta

optimal oldugu ayri ayri belirlenmistir. Sekil 7°de 3.75 kWh/day ve 7 kWh/day icin optimal sistem elemanlarinin

boyutlar: gosterilmistir. Daha kiiciik yiik icin sadece Pv ve Akil sistemi maliyet acisindan avantajli olurken (PV :
3.34kW, Akil : 6.6kWh) bilyiik yiik icin Py, Riizgar ve Akii sistemi avantajli olmustur (PV :1.25kW , Wind: 3kW,
Akil: 6.6kWh).  Cost of energy maliyetleri 0.420 USD ile 0.317 USD olarak bulunmus ve kii¢iik yiike sahip olan
sistem daha avantajli olmustur.

E

* Clirl +A adA nAatac

English (United Stat T Accessibility: Investigate

14 atanmamis katilimai
A - o 10:46
B Qm -8 v Y ¢ RNE 1004 8

o o x a
A’ oJ I=@ O]

Katiimailar Sohbet Tepki ver Uygulamalar  Ara odalar Kaydet DELEREVAE]




&% Toplant: (@) SES 1 HAL 2-Mustafa Altintas ad () Kayit  {Goruntale; B8

% ISARC Melike KAYA HALL-2 Yakup ASLAN
Trkenim Sunum (10 Kasim 2024) - PowerPaint

Tesatm  Gegigler  Animasyonlar  SlaytGésterisi  GoadenGegie  Gonam  Acobat  Q Neyapmak istediginiz soyleyin...

Hipotez Testi Sonuglari

Beta (R) Standart o "
e erleri
" Sapma L Guvemrllk

IY—)RC 0,742 0,029 25,745 (0,678; 0,789) 0,000

iY=izlenim Yénetimi; RC=Rol Catismasi

Not eklemek icin tiklatin

0 @~ O- R e,

Katiimailar Sohbet Tepki ver EWEH Uygulamalar  Ara odalar Kaydet Daha fazla

4% Toplant & Burcu Demirbag adli kisinin ekra (=) @  Goruntule &

/‘E . S E

% ISARC Melike KAYA % DrSamir % Burcu Demirbag % akif yarkag : % S1-H1SEVIM APAK % Eda Kaya

INMEDE EKSOZOMAL DEGISIMLER

PROTEIN ICERIGI: Eksozomlarin protein icerigi de degisebilir. Stres veya inflamatuar yanit ile
iliskili proteinler, eksozomlarin iginde artis gosterebilir. Bu proteinler, hiicresel iletisimi ve
adaptasyonu etkileyen 6nemli faktorlerdir.

CD81: Eksozomlarin yiizeyinde bulunan bir protein olup, hiicreler arasi iletisimi etkileyebilir.

ALIX VE TSG101: Eksozomlarin biyogeneziyle ilgili proteinlerdir ve inme sonrasi potansiyel
belirtecler olarak incelenmektedir.

NEURON-SPECIFIC ENOLASE (NSE): Eksozomal NSE seviyeleri, inme sonrasi beyin hasarinda

artis gosterebilir.

S100B: Bu protein, noéroglial hiicrelerin hasarini gosteren bir belirte¢ olarak inme durumlarinda
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Elazig il Simrlarinda Degisken Siireli Sinyalize Kavsaklarnn Cahsma

Ayse Nurseli sU...

Neslihan Sahin

AYKUT-SUNUM.pptx - Microsoft PowerPoint (Urin Etkinlestirilemedi)
Gézden Gegir Gorunum
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Preasibi

Degisken siireli sinyalize kavsaklarm tasarimm yaparken baz alman nokta schrin
hangi saat araliklarnda hangi yéne dogru yogunluk gdsterdigidir. Omegin schrin
yerlesim yogunlufunun batida ve is yeri yofunligunun ise doguda oldugunu
varsayarsak sabah saatlerinde insanlar evlerinden gikip igyerlerine gidecekleri icin
batdan doguya dogru bir yogunluk olacaktir, aksam isc insanlar evierine donecegi
icin batrya dogru bir yogunluk olacaktir. Tasanmi yaparken baz almacak knterlerm
basinda bu gelmektedir.

Elaz:g ilinde kavsak takibini Karayollar: ile yapilan protokol anlasmas: ile Elazig
Belediyesinin Ulastirma Koordinasyon Merkezi birimi (EBUKOM) yapmaktadsr.
Elaz:g ili dahilinde Elazig Belediyesinin sorumhulugu altmda Kurk (40) tane kavsak
oldugunu bu kavsaklardan oniki (12) tancsinin degisken siireli yinmisekiz (28)
tanesinin ise sabit siireli oldugunu dgreniyoruz. Yukaridaki bahsettigimiz avanta)
dezavantaj noktasinda degisken stireli sistemlerin hata vermesi durumian sik sl
yasanmas: do yla sistem kendini sabit siireliye gevirebildigini de gorilyoruz.
Bu sistemin nasil oldugun{ixe nasil ¢alistimi mceledigimizde kargimiza gikan bazs
tablolar oldugunu gorditkk. Bu tablolar: anlatirken 8mek kavsak olarak 1 rdagh
kavsagms segtik ve o kavsak (zerinden sistemin ¢aliyma prensibini

galisacagiz
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Meryem Cek.. Kenan Ozmen

E-imzanin gegerlilik sartlari

EiK 14.
“Yabanci elektronik sertifikalar

Madde 14- Yabanci bir iilkede kurulu bir elektronik
sertifika hizmet saglayicisi tarafindan verilen elektronik
sertifikalarin hukuki sonuclar milletlerarasianlasmalarla
belirlenir.

Yabanci bir iilkede kurulu bir elektronik sertifika hizmet
saglayicisi tarafindan verilen elektronik sertifikalarin,
Turkiye'de kurulu bir elektronik sertifika hizmet saglayicist
tarafindan kabul edilmesi durumunda, bu elektroni
sertifikalar nitelikli elektronik sertlﬂkb’ sayilir. Bu
elektronik sertifikalarin kullaniimasi sonucunda dogacak
zararlardan, Tirkiye'deki elektronik sertifika hizmet
saglayicisi da sorumludur.”

|
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Bulgular
(Ormana Yakinindaki insan Yogunlugunun Ekolojik ve Sosyal
Etkileri)
* Orman Uzerinde Bask:: Ormana_yakin yasayan insanlarin yogun old
bolgelerde, orman ekosistemleri (zerindeki baski artmaktadir.

orman kaynaklarinin kullanimi, yasal olma
gibi riskleri beraberinde getirebilir.

* Gecim Kaynaklari: Ormana yakin yasayan birgcok insan, or )
kaynaklarindan gecimini saglamaktadir. Ozellikle kirsal kesimde, or

¥a In koylerde yasayan nufus, odun, yem ve diger dogal kaynaklal
aydalanmaktadir.

~* Ekolojik Koruma ihtiyaci: insan nufusunun ormana_ yakin
unlasmasi, orman ekosistemlerinin korunmasi icin énlemler
Igini gostermektedir. Yogun nufus alanlarinin yakinindaki o
2l koruma stratejileri gelistirilmelidir. -
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INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

REF: AKADEMIK TESVIK 25.11.2024

ILGILI MAKAMA

3.ULUSLARARASI KARADEBSZ BILIMSEL ARASTIRMALAR VE INOVASYON KONGRESI 09-10
KASIM 2024 tarihleri arasinda TRABZON‘da ve online olarak 11 farkli iilkeden (Tiirkiye:100 ve diger
Ulkeler:103 Toplam:203 akademisyen/arastirmacilarin katilimi ile gerceklesmistir. Kongre, 16 Ocak 2020
Akademik Tesvik Odenegi Yonetmeligine getirilen > Tebliglerin sunuldugu yurt iginde veya yurtdisindaki
etkinligin uluslararasi olarak nitelendirilebilmesi i¢in Tiirkiye disindan en az 5 tilkeden farkli teblig sunan
konusmacinin katilim saglamasi ve tebliglerin yaridan fazlasinin Tiirkiye disindan katilimcilar tarafindan
sunulmasi esastir. <> degisikligine uygun diizenlenmistir. Bilgilerinize arz edilir.

Saygilarimla

CAe

Sefa Salih BILDiRiCi
HEAD OF iSARC
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OZET

Kadin sagligi, toplumsal sagligin temel taslarindan biridir. Kadinlarin saglik ihtiyaglarinin
erkeklerden farkli olmasi, bu alanda 6zel inovasyonlarin gelistirilmesini gerektirir. Kadin
sagliginda inovasyon, yalnizca bireysel saglik agisindan degil, toplumsal saglik ve kalkinma
acisindan da biiylik bir 6neme sahiptir. Teknolojinin ve bilimsel aragtirmalarin hizla ilerlemesi,
kadin sagligmma yonelik Onemli inovasyonlari beraberinde getirmistir. Kadin sagliginda
inovasyon, saglik hizmetlerinin kalitesini ve erisilebilirligini artirir, tan1 ve tedavi siireglerini
gelistirir, erken teshis imkanlarini artirir ve hastaliklarin yonetimini daha etkili hale getirir.
Kadin sagligini destekleyen inovatif {iriinler arasinda; adet dongii siirelerini takip eden mobil
aplikasyonlar, elektronik gebelik tani testleri, mobil sistemlere entegre gebelik takip modiilleri,
gebelik stireci giyilebilir teknolojileri, anne karnindaki bebegi teknolojik cihazlarin
zararlarindan korumak i¢in gelistirilen korucu giysiler, dogum siirecini destekleyen ve takip
cihazlari, dogum komplikasyonlarini 6nleyen ve uyar1 veren cihazlar, meme kanserinde erken
tanilama yapan i¢ ¢camasirlari, jinekolojik kanserlerin 6nlenmesinde ve tanilanmasina yonelik
dijital sistemler, menopoz doneminde kadinlarin sikayetlerini azaltmak igin gelistirilen
giyilebilir teknolojiler gibi bir¢ok iiriin kadin saglinda hastaliklarin 6nlenmesine, takibine ve
tedavisine yonelik katki saglamaktadir.

Bu ¢alismada 10 kadin mucit tarafindan, kadin sagligin1 koruma ve destekleme amaci ile
gelistirilen 10 inovatif iirline ve siireglerine yer vermek amacglanmastir.

Anahtar Kelimeler : inovasyon, Inovatif Uriin, Kadin Sagligi, Mucit

WOMEN'S HEALTH ENHANCING 10 INNOVATIVE PRODUCTS AND 10 WOMEN
INVENTORS
ABSTRACT

Women's health is one of the cornerstones of public health. The fact that women's health needs
differ from those of men necessitates the development of special innovations in this field.
Innovation in women's health is of great importance not only for individual health but also for
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public health and development. The rapid advancement of technology and scientific research
has brought significant innovations in women's health. Innovation in women's health improves
the quality and accessibility of healthcare services, enhances diagnostic and treatment
processes, increases early detection opportunities, and makes disease management more
effective.

Innovative products supporting women's health include mobile applications that track
menstrual cycles, electronic pregnancy tests, pregnancy tracking modules integrated into
mobile systems, wearable technologies for pregnancy, protective clothing developed to shield
the unborn baby from the harmful effects of technological devices, devices supporting and
monitoring the birthing process, devices that prevent and alert for birth complications, bras that
enable early detection of breast cancer, digital systems for the prevention and diagnosis of
gynecological cancers, and wearable technologies designed to reduce menopausal symptoms.
These products contribute to the prevention, monitoring, and treatment of diseases in women's
health.

This study aims to present 10 innovative products developed by 10 women inventors with the
goal of protecting and supporting women's health, along with the processes behind them.
Keywords: Innovation, Innovative Product, Women's Health, Inventor

1. GIRIS

Kiiresel olarak yasanan ekonomik, sosyal ve siyasal yasamdaki degisimler ile bilim ve
teknolojideki ilerlemeler, iilkelerin saglik politikalarina yon vermis, beraberinde saglik
hizmetlerinin sunumunda da bazi degisimlerin yasanmasina neden olmustur. Bu baglamda
kadin sagligimin gelistirilmesi, korunmasi, etkin tani ve tedavinin saglanmasi, rehabilitasyon
hizmetlerinin verilmesinde inovatif yaklagimlarin kullanilmasi olduk¢a Onemlidir. Kadin
saglhigi, bireysel, toplumsal, sosyo-kiiltiirel, ekonomik ve politikalar gibi bir¢ok faktérden
etkilenmektedir (Dogan Merih, 2021; Arslan Ozkan ve ark., 2015). Son yillarda yapilan
arastirmalar, kadinlarin erkeklere gore saglik ve hastalik yanitlarinin farkli oldugunu, risk
faktorii oranlarinin kadinlarda daha yiiksek oldugunu gostermektedir. Bu nedenle kadin sagligi
alaninda sunulan hizmetlerin, daha nitelikli, biitiinsel, 6nleyici ve koruyucu hizmetlerin agirlik
kazandigi, inovatif yaklasimlarla gii¢lendirilmis bir sekilde verilmesi gereklidir (Dogan Merih,
2021; Taskin, 2016).
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Kadin sagliginda inovasyon; kadmnlarin tim yasam donemlerinde saglik ve hastalik
kavramlarin1 kapsayacak sekilde planlanmali, bunun yaninda gebelik, dogum eylemi ve yeni
dogan bakimu gibi éncelikli alanlara agirlik verilmelidir. Inovasyon kadin sagliginda, kadinin
toplumsal roliiniin gelismesinde de etkili olmaktadir. Kadin sagliginda teknoloji ve inovasyon;
gebelik, dogum eylemi ve yeni dogan bakiminin yani sira kadinin yagam donemlerindeki
siireclerde yer alan saglik ve hastalik kavramlarm da kapsamaktadir. inovasyon kadin
sagliginda sadece saglik ve hastalik siireglerinde degil ayn1 zamanda kadinin toplumsal roliiniin
gelismesinde de etkilidir (Dogan Merih, 2021; Sentiirk Erenel ve ark. 2011).

Kadm sagligi alanindaki inovasyonlar, son yillarda saglik sektoriinde onemli gelismeler
kaydetmistir. Kadin sagligi, sadece dogum ve jinekoloji hizmetlerinden ibaret degildir; hormon
sagligl, iireme saglig, ruh sagligi, kronik hastaliklar ve menopoz gibi konulari da
kapsamaktadir. Teknolojinin hizli gelisimi, kadin sagligini iyilestirmeye yonelik bircok
yenilik¢i ¢6ziim sunmakta, hem teshis hem de tedavi siireclerini daha etkili hale getirmektedir
(Lima at.al, 2017).

Saghgin
korunmasi

Egitim ve
danigsmanhk

Sekil 1: inovasyonun kadin sagligi hizmetlerinde kullanim alanlar1

Kadin saglhiginda giinlimiizde 6ne ¢ikan inovasyonlara agaigida yer verilmistir.
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a) Kadin Saghginda Dijital Uygulamalar ve Tele-saghk: Dijital saghk uygulamalar,
kadinlarin kendi sagliklarini takip etmelerine olanak tanir. Menstriiasyon, dogurganlik, gebelik
ve menopoz gibi konularda bir¢ok mobil uygulama gelistirilmistir. Bu uygulamalar, kadinlarin
adet dongiilerini, hormon degisimlerini ve ruh hallerini kayit altina alarak kisisellestirilmis
saglik verilerine ulagmalarini saglar. Popililer 6rneklerden bazilari, Clue, Flo ve Glow gibi
uygulamalardir.

Tele-saglik hizmetleri de kadin sagligi alaninda 6nemli bir yere sahiptir. Bu hizmetler,
kadinlarin uzaktan jinekolog veya uzman doktorlarla goriismelerine olanak tanir. Ozellikle
pandemi doneminde artan tele-saglik hizmetleri, bircok kadinin saglik hizmetlerine erisimini
kolaylastirmistir. Boylece, kadinlar daha fazla bilgi alabilir ve gerektiginde erken teshis i¢in
destek alabilirler (Dogan Merih, 2021; Hiiban Karakaya ve ark., 2022; Dogan Merih, 2018).
b) Fertilite (Dogurganlik) Teknolojileri: Kadin sagligindaki inovasyonlarin belki de en 6nemli
alanlarindan biri dogurganlik teknolojileridir. Geleneksel dogurganlik tedavilerinin yani sira,
yapay zeka (AI) destekli embriyo se¢imi, genetik tarama ve yumurta dondurma teknolojilerinde
ilerlemeler saglanmistir. Yapay zeka kullanimi, embriyo se¢imini optimize etmekte, boylece
tiip bebek (IVF) tedavisinin basar1 oranini artirmaktadir. Bir diger 6nemli inovasyon 6rnegi de
dogurganlik takip cihazlaridir. Ornegin, Ava ve Mira gibi cihazlar, kullanicilarin dogurganlik
penceresini belirlemelerine yardimci olur. Hormon seviyelerini analiz ederek, kisilere gebelik
icin en uygun donemi sunan bu cihazlar, dogurganhik takibini daha erisilebilir hale
getirmektedir (Dogan Merih, 2021; Hiiban Karakaya ve ark., 2022; Dogan Merih, 2018).

¢) Kadin Saghginda Giyilebilir Teknolojiler: Kadin sagligi i¢in gelistirilmis giyilebilir
cihazlar, kadinlarm sagligini giinliik olarak takip etmelerini kolaylastirmaktadir. Ornegin, bazi
akilli saatler ve bileklikler, kalp atis hiz1, uyku diizeni ve stres seviyelerini dlger. Ozellikle
menopoz siirecinde olan kadinlar i¢in, sicak basmasi, terleme gibi semptomlari takip edebilen
cihazlar gelistirilmistir. Bu tiir cihazlar sayesinde, menopoz semptomlar1 daha dogru bir sekilde
yonetilebilmektedir.

Bloomlife adli bir diger giyilebilir teknoloji, hamile kadinlar i¢in 6zel olarak tasarlanmistir.
Gebelik siiresince rahim kasilmalarini izleyerek, dogum zamaninin tahmin edilmesine yardimci
olur. Bu sayede, hamile kadinlar dogum siirecine daha hazirlikli olabilir (Dogan Merih, 2021;
Hiiban Karakaya ve ark., 2022; Dogan Merih, 2018).
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f) Hormon Saghg ve Yeni Tedavi Yéntemleri: Hormon saglhigi, kadinlarin genel saglik
durumunu &nemli Slgiide etkiler. Ostrojen, progesteron gibi hormonlardaki dengesizlikler,
kadmnlarda ¢esitli saglik sorunlarina yol acabilir. Inovasyonlar sayesinde, hormon
dengesizliklerinin yonetimi i¢in kisisellestirilmis tedavi se¢enekleri gelistirilmistir.

Yeni nesil hormon tedavileri ve hormon takviyeleri, 6zellikle menopoz donemindeki kadinlarin
yasam kalitesini artirmak i¢in 6nemli bir ¢6ziim sunar. Ayrica, hormon seviyelerinin izlenmesi
icin kan testi gerektirmeyen bazi cihazlar ve kitler gelistirilmistir. Bu tiir inovatif ¢oziimler,
kadinlarin hormon saghigini evde takip etmelerini saglayarak, daha fazla bilgiye sahip
olmalarina olanak tanir (Dogan Merih, 2021; Hiiban Karakaya ve ark., 2022; Dogan Merih,
2018).

2) Kanser Erken Teshis Teknolojileri: Kadin sagliginda 6nemli bir konu olan meme kanseri
ve rahim agz1 kanseri gibi hastaliklarin erken teshisi, hayat kurtarici olabilir. Yenilik¢i tarama
cihazlar1 ve yapay zeka destekli teshis araclari, kanserin daha erken evrelerde tespit edilmesine
yardimet1 olur. Ornegin, yapay zeka kullanarak mamografi sonuglarimi analiz eden teknolojiler,
doktorlara daha hizli ve dogru teshis koymada destek saglar. Ayrica, evde yapilabilen kanser
tarama kitleri de kadin sagligina yonelik inovasyonlar arasindadir. Bu kitler, 6zellikle diizenli
saglik hizmetlerine erisimi olmayan kadinlar i¢in biiyiik bir kolaylik saglar. Kendi basina
yapilabilen bu testler, kanser riskini belirlemeye yardimci olarak, erken teshis oranlarini artirir
(Dogan Merih, 2021; Hiiban Karakaya ve ark., 2022; Dogan Merih, 2018).

h) Ruh Saghgr Uygulamalari: Kadin saghiginda inovasyon sadece fiziksel saglikla sinirh
kalmaz; ruh saglig1 da bu kapsamda 6nemlidir. Kadinlar, hayatin farkli evrelerinde stres, kaygi,
depresyon gibi ruhsal zorluklarla karsilasabilirler. Ozellikle postpartum depresyon gibi
konularda, ruh saglig1 uygulamalar1 biiyiik fayda saglar.

Calm, Headspace gibi meditasyon uygulamalari, ruh sagligini destekleyen popiiler 6rneklerdir.
Bunun yani1 sira, mental saglik takip uygulamalar1 ve terapist goriismeleri saglayan platformlar,
kadinlarin ruh saghgina yonelik olarak kendilerine daha fazla destek sunabilmelerini saglar
(Dogan Merih, 2021; Hiiban Karakaya ve ark., 2022; Dogan Merih, 2018).

Giiniimiizde kadin saghigini iyilestirmeye yonelik gelistirilen inovatif iriinler, sagligin

korunmasi, erken tani, tedavi, bakim, egitim ve danismanlik gibi tiim siiregleri kapsayan
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biitlinciil yaklagimlardir. Bu ¢alismada 10 kadin mucit tarafindan, kadin saglhigin1 koruma ve

destekleme amaci ile gelistirilen 10 inovatif iiriine ve silireglerine yer vermek amacglanmaistir.

TABLO 1: 10 INOVATIF URUN VE 10 KADIN MUCIT

1. Ev Tipi Gebelik Testi May 18, 1971 N : 3579306
1967 yilinda New Jersey, West o ) e
Orange'daki Organon Pharmaceuticals'da ¢ali _ L__

SIr — ]
ilk evde gebelik testini yaratan Amerikali bir |

mucit ve grafik tasarimcidir. ABD Patenti -

FICE 11 g
3.579.306 ve 215.7774'te listelenen mucittir. )

Uriin kadimlarin hamile olup olmadiklarimi

! ; * “=4e pica
kolayca &grenebilmelerini, tibbi yardim i ¥ s ' ‘\)”

yaptirabilmelerini saglayan ilk evde
hamilelik kitidir. i

Margaret M. Crane

2. Kok Hiicre

6 Temmuz 1952 Asyali Amerikali bir kdk
hiicre aragtirmacist ve mucidi. 1991'de insan
kok hiicrelerinin izole edilmesine olanak
taniyan bir siirecin ortak patentini ald1 ve
bunlarin metastatik meme kanseri hastalarmin

tedavisindeki potansiyelini gdsterdi.

Ann S. Tsukamoto Weissman
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3. Flo

Diinyanin pek ¢ok bolgesinde geng kizlar
icin regl donemleri, dogru diizglin
hijyen tiriin olmamasindan otiirti  kizlarin
evden ¢ikamamalarina ve okuldan geri
kalmalarina  neden oluyor.  Iwai, bu
baglamda  uygun fiyatli, yeniden
kullanilabilir feminen hijyen seti Flo’yu
olusturdu.  Setin  igerisinde  yeniden

kullanilabilir pedler, pedlerin tasinabilmesi

icin 6zel bir kese ve bir yikama/kurutma

Mariko Higaki Iwai . )
kabi ve egitim aplikasyonu mevcuttur.

4. Elektronik Sutyen

Patentli ve inovatif bir {iriin olan elektronik
sutyen, kadinlarin kolayca ve sik sik tarama
yapip, olast kanser vakalarini erken teshis
etmesine olanak saglamaktadir Meme kanseri
teshisi, genellikle bir dizi tibbi test ve

goriintiileme yontemi kullanilarak yapilir.

Prof. Dr. Canan Dagdeviren
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5. ila¢ Tasiyic1 Platform Teknolojisi

Uriin, ila¢ molekiiliiniin sadece kanser
hiicresine girip onu yok etmesini, viicuttaki
diger hiicrelere zarar vermemesini sagliyor,
kemoterapinin agir yan etkilerini de dnlemis

oluyor.

Prof. Dr. Rana Sanyal

6. Ava Fertility

Uriin giyilebilir dogurganlik takipgisidir.
Saat veya bileklik seklinde olan cihaz,
kisinin uyurken en az 4 saat takmasi
gerekiyor. Cihaz, kadinda hormonal
degisikliklerin belirtilerini takip ederek
dogurgan giinleri %90'a varan dogrulukla

belirleyebilmektedir. Bu verilerle, dogal

yollarla gebelikten korunma siireci veya

gebe kalmak i¢in uygun zamanlarin

Lea von Bidder belirlenmesi saglanabilmektedir.
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Jessica Liberatore

Sara Morera Roca
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7. Bloomlife

Uriin kuruluslarin maternal ve fetal riskleri
daha kolay taramasini saglayan anahtar teslim
bir isletim sistemidir. Anneleri rahatlatir ve
giiclendirirken, saglik hizmeti saglayicilarinin
en ¢ok ihtiyag duyan hastalar i¢in bakimi

optimize etme kapasitesini artiriyor.

8. The Blue Box

James Dyson Odiilii sahibi The Blue Box,
agrisiz, disiik maliyetli, evde meme kanseri
testi  i¢in  gelistirilen  inovatif  bir
cihazdir. Kullanicilar idrar1 plastik bir kapta
toplaylp sonrasinda Mavi Kutu'nun igine
koyarak sonug almaktadir. 30 saniye iginde,
mavi kutunun igindeki alti kimyasal sensor,
belirli meme kanseri biyobelirteglerine (varsa)
tepki  verir ve sonuglar kullanicinin

telefonunda goriintiilenir.
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9. Embr Wave

Menopoza bagli sicak basmasi sirasinda
kadinin bilegine serinlik hissi veren ve
beynin viicut sicakligina iliskin algisini
diizeltmeye yardimci olan bir bileklik
iriiniidiir. Menopoz semptomlarini izleyen
ve kaydeden, daha sonra kisisellestirilmis
tedavi Onerileri saglayan triin inovatif bir

yaklasim saglamaktadir.

Elizabeth Gazda

10. Elektronik Tuse ve Partograf Cihaz

Bu inovatif {iriiniin amaci, obstetride travay
takiplerinin ~ (pelvik  yapimnin  doguma
uygunlugunu, servikal dilatasyonu, fetusun
prezentasyonu ve pozisyonu, amnion mayi
geligini) yapildigi vajinal muayenenin ve
gebelik seyrinin haritas1 olan partografin

elektronik ortamda yapilmasini saglamaktir.

SEKIL 1
Doc. Dr. Yeliz Dogan Merih

SONUC

Kadin sagliginda inovasyon, teknolojik gelismelerin de etkisiyle hizla ilerlemekte ve kadinlara

yonelik saglik hizmetlerinde devrim niteliginde yenilikler sunmaktadir. Dogurganlik takibi,
dijital uygulamalar, giyilebilir cihazlar, erken teshis teknolojileri ve ruh saghigi destekleri,
kadinlarin daha saglikli bir yasam siirmelerine yardimci olmaktadir. Ileriye déniik olarak, kadin
sagligina yonelik inovasyonlarin daha da gelismesi ve saglik hizmetlerine erigimin
kolaylagmas1 beklenmektedir.

Kadin sagliginda inovasyon ve inovatif yaklagimlar, kadinlarin yasam kalitesini artirmakta ve

saglik hizmetlerine erisimini kolaylastirmaktadir. Bu tiir inovasyonlar, sadece bireysel saglik
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acisindan degil, toplumsal saglik ve kalkinma agisindan da biiyiik bir 6neme sahiptir. Kadin
sagligina yapilan yatirimlar, genel toplumsal refahi artirmakta ve cinsiyet esitsizliklerini

azaltmaktadir.
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OZET

Migren diinya capinda yetiskinlerin yaklasik %14'inii etkileyen 6nemli bir saglik sorunudur.
Migren siklikla fotofobi, fonofobi, bulanti, kusma ve kutan6z allodini gibi gastrointestinal (GI)
semptomlarin eslik ettigi, tekrarlayan tek tarafli ve pulsatil bas agris1 ataklar ile karakterizedir.
Tipik olarak bas agris1 ataklar1 4-72 saat siirmektedir. Migrende bas agris1 baslangicta duradaki
kalsitonin geni ile iliskili peptid (CGRP), P maddesi ve nérokinin A dahil olmak lizere vazoaktif
peptidlerin aracilik ettigi inflamatuar bir yanittan kaynaklanir. TNF-a, IL-1 ve IL-6 gibi
proinflamatuar sitokinlerin diizeyindeki artig trigeminal yoldaki nosiseptif tepkileri etkiler ve
migren agrisini baglatmada 6nemli rolleri vardir. Migren tedavisi igin ¢ok sayida farmakolojik
secenek mevcuttur ve bunlarin higbiri tiim hastalar icin ideal degildir. Hem hastanin genel tibbi
durumunun hem de ataklarin klinik 6zelliklerinin kisiye 6zgii tedavi segeneginin olmasini
gerektirmektedir. Bu nedenle, migren igin yeni biyo-belirte¢ler bulmaya odaklanilan
arastirmalar terapotik etkinligi daha da iyilestirmeyi hedeflemektedir. Migrende siddetli bas
agrismin ¢esitli faktorler, eksozomlar ve c¢esitli miRNA’lar tarafindan modiilasyonu
hastaliklarin patofizyolojisinde yeni bir 151k tutmustur. Bazi ¢aligmalarda, hastaligin seyrine,
agrinin siddetine ve ilaca bagli miRNA ekspresyonunda degisikliklerin oldugu gézlenmistir.
miRNA’lar patofizyolojik siireclerin modiilatorleridir. Eksozomal miRNA'lar, migren
tanisinda, patogenezinin anlagilmasii gelistirmek i¢in invaziv olmayan biyobelirtecler ve
terapotik hedefler olarak rol alir. Bunun yan1 sira migren hastaliginda eksozom boyutu, sekli,
icerigi ve salinim hizi degisebilmektedir. Bu nedenle migrende agr iliskili yeni eksozomal
miRNA biyobelirtecleri belirlemek 6nemlidir.

Anahtar kelimeler: migren, eksozom, miRNA, biyobelirteg.
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NEW EXOSOMAL BIOMARKERS RELATED TO PAIN IN MIGRAINE PATIENTS
ABSTRACT

Migraine is a significant health issue, affecting over 14% of the adults globally. Migraine is
defined by recurring unilateral, pulsatile headache episodes, frequently accompanied by
gastrointestinal symptoms including photophobia, phonophobia, nausea, vomiting, and
cutaneous allodynia. Headache symptoms generally maintain for 4 to 72 hours. Migraine
headaches primarily arise from an inflammatory reaction mediated by vasoactive peptides in
the dura mater, such as calcitonin gene-related peptide (CGRP), substance P, and neurokinin
A. Increased concentrations of proinflammatory cytokines, including TNF-a, IL-1p, and IL-6,
influence nociceptive responses in the trigeminal tract and are crucial in the beginning of
migraine headache. There are many pharmacological options for migraine treatment, none of
which are ideal for all patients. Both the patient's general medical condition and the clinical
characteristics of the attacks require a personalized treatment option. Therefore, research
focused on finding new biomarkers for migraine aims to further improve therapeutic efficacy.
The modulation of severe headache in migraine by various factors, exosomes and various
miRNAs has shed new light on the pathophysiology of the diseases. In some studies, changes
in mMIRNA expression have been observed in the course of the disease, pain intensity and drug-
induced changes. miRNAs are modulators of pathophysiological processes. Exosomal miRNAs
play a role as noninvasive biomarkers and therapeutic targets in migraine diagnosis to improve
the understanding of its pathogenesis. In addition, exosome size, shape, content, and release
rate may change in migraine disease. Therefore, it is essential to identify new exosomal miRNA
biomarkers associated with pain in migraine. Therefore, it is important to identify new
exosomal miRNA biomarkers associated with pain in migraine.

Keywords: migraine, exosome, miRNA, biomarker.

1. Introduction

Research on new exosomal markers associated with migraine includes several innovative
approaches to learning more about the pathophysiology of headaches and the mechanisms of
the disease. Exosomes are small vesicles with molecules such as lipids, proteins, and RNA that

play essential roles in cellular communication and can be used as biomarkers (Li et al., 2024).
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2.1. MicroRNA (miRNA): Differences in specific miRNAs found in exosomes between
migraine patients and healthy individuals will be evaluated as potential biomarkers (Ahmad et
al., 2021).

miR-223: It has been reported to change during migraine attacks and is associated with
inflammation (Moen et al., 2017).

miR-146a: This miRNA, which can affect inflammatory pathways, is thought to play a role in
the pathogenesis of migraine (Hua et al., 2022).

miR-21: This miRNA, associated with neuroinflammation and cellular response, has changed
during migraine (Liang et al., 2020).

Let-7 family: Some findings suggest that miRNAs belonging to this family are associated with
the development of migraine, and they may affect neurological processes in particular.
miR-29: It is associated with changes in brain tissue and may have neuroprotective effects
(Tafuri et al., 2015).

miR-125b: This miRNA, associated with stress and inflammation, is thought to play a role
during migraine attacks.

miR-155: A miRNA that plays a vital role in regulating the immune system and is expected to
change in painful conditions such as migraine (Greco et al., 2024).

miR-126: A miRNA associated with endothelial cells and vascular responses. It may be related
to the effects of migraine on blood flow and vascular sensitivity (Tafuri et al., 2015).
miR-132: One of the miRNAs that play a role in regulating neuroplasticity and brain functions
and may be effective in the neurological mechanisms of migraine.

2.2. Proteome Analysis: Protein profiling in exosomes has been used to discover new markers
related to migraine-related inflammation, neurological responses, and cellular stress (Zhang et
al., 2024).

2.3. Lipid Profile: The lipid content of exosomes may change during migraine attacks. Lipids
such as phospholipids and ceramides are thought to be associated with migraine.

2.4. Cytosine and Other Nucleotide Content: Changes in exosome nucleotides may be
associated with various phases of migraine.

3. Exosomal Changes in Migraine Disease
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Studies on morphological changes in migraine-associated exosomes provide essential
information about migraine pathophysiology and cellular responses. Exosomes are small
vesicles that carry information between cells and contain a variety of biomolecules (proteins,
lipids, RNAS) (Liu et al., 2023).

3.1. Size Changes: Research has shown that the average size of exosomes varies in migraine
patients, which may be linked to the disease's functional status.

3.2. Shape Changes: Exosomes can undergo morphological changes during migraine attacks.
For instance, they may transform into flatter or more rounded forms.

3.3. Surface Structure Changes: The composition of surface proteins and lipids in exosomes
can influence cellular communication and interactions with target cells. Notably, there may be
alterations in the expression levels of surface proteins connected to inflammation (Zhang et al.,
2024).

3.4. Content Changes: Exosomes can differ in certain RNA, protein, and lipid species, which
may act as biomarkers related to migraines. These components might also indirectly affect the
exosomes' morphological characteristics (Liu et al., 2023).

3.5. Cell Source and Release Duration: During migraine episodes, brain cells may increase
or change the production of exosomes, impacting their morphology (Wang et al., 2023).

3.6. Proteins Related to Neurotransmitters: Changes in the levels of some proteins found in
exosomes (e.g., serotonin and dopamine-related proteins) may affect the neurotransmitter
balance of migraine (Balcziak & Russo, 2022).

a. CGRP (Calcitonin Gene-Related Peptide): CGRP, one of the critical pathophysiological
components of migraine, may increase in exosomes. Increasing CGRP plays an essential role
in the initiation and maintenance of migraine attacks (Balcziak & Russo, 2022).

b. S100 Proteins: Increases in the levels of proteins such as S100A8 and S100A12, which are
released in response to brain damage and inflammation, can be observed. These changes may
indicate neurological responses and inflammation during migraine (Gonen et al., 2020).

c. GFAP (Glial Fibrillary Acidic Protein): Increases in this glial cell protein may be
associated with the inflammatory responses of migraine and neurological stress. Changes in
GFAP levels in exosomes are associated with the triggering of neuroglial responses during a

migraine attack (Song et al., 2024).
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d. HSP (Heat Shock Proteins): The increase in stress proteins, especially HSP70, in exosomes
during migraine indicates cellular stress and proteostasis. These proteins are associated with
cell responses to stress (Vitale et al., 2020).

3.7. Inflammation Proteins: Changes in proteins related to pro-inflammatory cytokines (e.g.,
IL-6, TNF-a) can be observed. These proteins may explain how inflammation and pain intensity
develop during migraine.

3.8. Channel Proteins: Some ion channels and receptor proteins observed in exosomes (e.g.,
TRPV1) may change, affecting migraine pain mechanisms (Benemei & Dussor, 2019).
CONCLUSION

Identifying and analyzing migraine-associated exosomal microRNAs (miRNAS) are essential
for understanding migraine's biological mechanisms. miRNAs regulate gene expression and
play a role in various pathological processes. The MiRBase database provides a comprehensive
resource for bioinformatic analysis of microRNAs. Studies on some new exosomal miRNAs
associated with migraine suggest that specific miRNAs may play a role in the pathophysiology
of migraine. However, before presenting specific miRNAs, it is essential to state the general
trends and their possible targets.
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OZET

Inme, yiiksek 6liim oran1 ve sakatlikla iliskili yikic1 norolojik bir hastaliktir. Kiiresel olarak, alti
kisiden biri ve her yil yaklasik 14 milyon kisi inme gecirmektedir. Inmeler kan damarlarinin
tikanmasiyla olusan iskemik inme ve kan damarlarinin yirtilmasiyla olusan hemorajik inme
olmak iizere iki gruba ayrilir. Tiim inmelerin yaklasik %80'1 iskemiktir, hemorajik felg ise
vakalarin yaklasik %15'ini olusturur, %5'1 ise bilinmeyen etiyolojiye baglidir. Hastaligin erken
tanisi, tedaviyi hizlandirmak ve hasta sonuclarini iyilestirmek icin esastir. Ancak, erken tani
zordur ¢iinkii belirti ve semptomlar spesifik degildir ve diger norolojik hastaliklarla ortiisebilir.
Inme biyobelirteclerini tespit etmek icin ideal biyolojik s1v1 beyin omurilik stvis1 (BOS)dur.
Inmede beyin hasarinin ardindan eksozomlar beyin hiicreleri tarafindan iiretilir kan beyin
bariyerini gegebilir ve periferik kanda dolasabilir. Ancak, BOS toplanmasi1 invaziv oldugu ve
uzman personel gerektirdigi i¢in acil durumlarda uygun degildir. Periferik kanda bazt miRNA
ve eksozomal miRNA ekspresyon degisiklikleri gdzlenmistir. Inmede biyobelirteg olarak
bircok miRNA ¢esidi calisilmis ancak hala giinlimiizde iskemik inme tamisinda klinikte
kullanilan giivenilir miRNA bulunmamaktadir. Yapilan ¢alismalarda eksozomal ve plazmatik
miRNA'lar arasinda herhangi bir korelasyon bulunmamistir bu da eksozomlarin miRNA'lar
iizerindeki koruyucu etkisini ortaya koymaktadir. Diger taraftan inme hastaliginda eksozomal
degisiklikler protein igerigi, lipit kompozisyonu, post-translasyonel modifikasyonlar,
norotrofik faktdrler, adenosin a2a reseptor modiilatorleri, proinflammatuar sitokinlerdir. Ayrica
eksozom salimim ve yapisinda da degisiklikler olabilmektedir. Bu nedenle inme
biyobelirteglerini eksozomal diizeyde arastirmak 6nem arz etmektedir.

Anahtar kelimeler: inme, miRNA, biyobelirteg, eksozom.
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NEW EXOSOMAL BIOMARKERS IN STROKE DISEASE DIAGNOSIS
ABSTRACT
Stroke is a serious neurological illness that causes significant mortality and morbidity. Strokes
affect one in every six humans worldwide, or around 14 million people every year. Strokes are
classified into two types: ischemic strokes (when blood vessels are blocked) and hemorrhagic
strokes (when blood vessels rupture). Ischemic strokes account for roughly 80% of all strokes;
hemorrhagic strokes account for approximately 15% of cases; and 5% have a not known cause.
Early detection of the condition is critical for accelerating therapy and improving patient
outcomes. However, early identification can be difficult because the signs and symptoms are
unclear and may overlap with other neurological illnesses. The best biological fluid to detect
stroke biomarkers is cerebrospinal fluid (CSF). Subsequent to cerebral injury from a stroke,
exosomes are generated by neuronal cells, capable of traversing the blood-brain barrier and
circulating throughout the peripheral bloodstream. Nonetheless, cerebrospinal fluid collection
IS inappropriate in emergency scenarios due to its invasive nature and the necessity for skilled
workers. Alterations in the expression of some miRNAs and exosomal miRNAs have been
noted in peripheral blood. Numerous miRNA types have been investigated as biomarkers for
stroke; however, no dependable miRNAs have been established for clinical diagnosis of
ischemic stroke. Research has revealed no link between exosomal and plasmatic miRNAs,
indicating the protective role of exosomes on miRNAs. On the other hand, exosomal changes
associated with stroke include variations in protein content, lipid composition, post-
translational modifications, neurotrophic factors, adenosine A2A receptor modulators, and pro-
inflammatory cytokines. Alterations in the release and structure of exosomes may also take
place. Therefore, it is crucial to study stroke biomarkers at the exosomal level.
Keywords: stroke, miRNA, biomarker, exosome.
Introduction
Ischemic stroke occurs when blood flow to brain tissue is acutely interrupted, often leading to
neurological deficits. This interruption triggers apoptotic and necrotic processes in brain cells,
resulting in cell death and tissue damage. Exosomes are lipid-bilayered vesicles ranging in size

from 30 to 150 nm that play a crucial role in intercellular communication. They modulate
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cellular responses by transporting various biomolecules, including proteins, lipids, and RNA
(Jiang et al., 2022; Zhu et al., 2022).

Exosomes and miRNA

Exosomes are primarily formed through the maturation of endosomes, allowing cells to interact
with their surroundings by releasing bioactive molecules within their cytoplasm. The
microRNAs (miRNAs) found in exosomes are essential for the transfer of genetic information.
These small, non-coding RNA molecules regulate gene expression post-transcriptionally
(Eyileten et al., 2018; Xu et al., 2022).

Changes in Exosome Structure in Stroke

3.1. Exosome Release

After an ischemic stroke, cells may increase their secretion of exosomes. This process is driven
by the need for cells to communicate and develop defense mechanisms under stress. The
increase in the number of exosomes may reflect the response of damaged cells. During a stroke,
the rate of exosome release may increase due to the stressed cells. This may lead to altered cell-
to-cell communication and trigger inflammatory responses. After a stroke, macrophages and
other immune cells may phagocytose exosomes, which may affect the number and
characteristics of exosomes (Jiang et al., 2022; Xu et al., 2022).

3.2. Size and Morphology

Changes in the size and morphology of exosomes have been observed after stroke. The ischemic
state may lead to an increase in volume or a change in the shape of exosomes (Zhou et al.,
2018).

3.3. The Role of Exosomal miRNA in the Context of Ischemic Stroke

3.3.1. Potential as a Biomarker: Significant changes observed in exosomal miRNA profiles
after ischemic stroke provide information about pathophysiological processes. Exosomal
miRNAs can be evaluated as biomarkers in the diagnosis and prognosis processes of ischemic
stroke. Circulating exosomal miRNA levels can be used to provide information about the stage,
severity, and prognosis of the disease. Some studies have reported that miRNAs such as mir-
124 and mir-133 have prognostic value after stroke (Ciaccio & Tuttolomondo, 2023; Liu et al.,
2019; Xin et al., 2013).
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3.3.2.Treatment Strategies: The therapeutic applications of exosomal microRNAs (MiRNAS)
hold promise for developing new-generation treatment strategies. In particular, delivering
specific miIRNAs to target cells may support neuronal repair and regeneration after a stroke.
MiRNA-based treatment approaches could help reduce inflammation and promote cellular
recovery (Sempere et al., 2004).

miR-21 and miR-126: These miRNAs have been reported to contribute to neural repair and
regulate inflammatory responses. They can enhance neural cell survival by modulating the
expression of target genes such as HIF-1o and PTEN (Koomen et al., 2014).

miR-122: This miRNA may be linked to fat metabolism and inflammation following a stroke
(Han et al., 2019).

miR-29a: Associated with neurodegenerative processes and cellular responses, miR-29a can
play a role in cellular health after a stroke (Khanna et al., 2013).

miR-132: Known for its neuroprotective properties, this miRNA may help reduce brain damage
after a stroke (Maitrias et al., 2017).

miR-124: This miRNA is connected to neurogenesis and neural development. Elevated levels
in exosomes may aid in neuronal repair processes (Camussi et al., 2016).

miR-155: This miRNA plays a crucial role in regulating the inflammatory response. Changes
in its levels following a stroke may indicate the severity and progression of the disease
(Cordoba-Caballero et al., 2024).

MicroRNAs (miRNAs) that have not been previously linked to stroke or are infrequently
mentioned may present attractive targets for new research. For instance, miRNAs specific to
particular tissues or biological processes, such as miR-155, miR-181, or miR-423, merit further
examination. Researchers can identify those less frequently reported in the literature by
searching databases for stroke-associated miRNAs. Additionally, stroke-related pathways can
be identified using biological pathway databases like KEGG or Reactome. Moreover, tools such
as MIRANDA, TARGETSCAN, or miRDB can help identify miRNAs that are potential targets
of specific genes associated with stroke. The protein content of exosomes may also vary
(Aldous et al., 2022).
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3.4. Lipid Composition

Changes in lipid composition can impact the stability of cell membranes and the functionality
of exosomes. Specifically, alterations in the levels of phospholipids and sphingolipids can
influence the biological activity of exosomes. The lipid composition of exosomes may also
show variations in cholesterol levels and unsaturated fatty acids, which can affect cellular
membrane integrity and signaling (Cun et al., 2022; Otero-Ortega et al., 2018).

Conclusion

Exosomes have emerged as a crucial area of research for understanding pathophysiological
processes and developing new diagnostic methods for clinical applications. Exosomes'
diagnostic and therapeutic potential has spurred more research within this field. Although
exosomal biomarkers have not yet become a fully established application in clinical settings,
they are anticipated to play a significant role. However, the clinical application of these
biomarkers faces several challenges, including a lack of standardization, biological variations,
and differences in analytical methods. To maximize the potential of exosomal biomarkers,
larger-scale investigations are necessary to provide more clinical studies and data, particularly
in treating neurological diseases. Future research aims to enhance the accuracy of stroke
diagnosis through the analysis of exosomes.
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OZET

Saglik hizmetlerinde erisimin kolaylasmasi, nitelikli ve siirdiirtilebilir hizmet sunumu saglik ve
hastalik kavramlarinda doniisiim yasanmasini saglamistir. Kitle iletisim araglarinin etkisi de bu
doniisimde belirleyici bir rol oynamaktadir. Gegmiste saglik, hastane ve hekimlik
hizmetleriyle iliskilendirilirken, giiniimiizde saglikli yasam bic¢imleri, beslenme, spor ve yillik
saglik kontrolleri gibi kavramlarla desteklenmektedir. Hasta bildirimleri siireglerinin yonetimi,
hastalarin saglik hizmetlerine erisimlerine ek olarak, mahremiyet, bilgilendirilmis onam, tedavi
reddi hakk: gibi karmasik konular1 da kapsamaktadir. Bu kapsam, saglik kuruluslarinin siirekli
iyilesme siireglerinde 6nemli etkiye sahiptir. Sunulan hizmetin kalitesinin artirilmasi ve hasta
memnuniyetinin saglanmasi i¢in, bu yonetim modelinin daha fazla katilim, seffaflik ve hesap
verebilirlik tizerine odaklanmasi gerekmektedir. Saglik hizmetlerinin etkinligi, yalnizca
sunulan tedavi yontemlerinin kalitesi ile degil, ayn1 zamanda hastalarin haklariin korunmasi
ve sikayetlerinin etkin bir bi¢imde yonetilmesi ile de dogrudan iligkilidir. Bu baglamda, hasta
haklar1 ve sikayetleri yoOnetimi, saglik sistemlerinin siirdiiriilebilirliginde kritik bir rol
oynamaktadir. Arastirmanin amaci, hasta haklarina sayginin ve etkili sikayet yonetiminin saglik
hizmetlerindeki roliind, etik, hukuki ve toplumsal perspektiflerden ele alarak incelemektir.
Anahtar Kelime: Saglik, Hasta Haklari, Sikayet Yonetimi

EFFECTIVE MANAGEMENT OF PATIENT RIGHTS AND PATIENT
NOTIFICATION PROCESSES
ABSTRACT

Facilitated access to health services and the provision of qualified and sustainable services have
led to a transformation in the concepts of health and illness. The impact of mass media also

plays a decisive role in this transformation. While in the past, health was associated with
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hospital and medical services, today it is supported by concepts such as healthy lifestyles,
nutrition, sports and annual health checks. In addition to patients' access to healthcare services,
the management of patient notification processes encompasses complex issues such as privacy,
informed consent and the right to refuse treatment. This scope has a significant impact on the
continuous improvement processes of healthcare organizations. This governance model needs
to focus on greater participation, transparency and accountability in order to improve the quality
of care and ensure patient satisfaction. The effectiveness of healthcare services is directly
related not only to the quality of treatment modalities provided, but also to the protection of
patients' rights and the effective management of their complaints. In this context, patient rights
and grievance management play a critical role in the sustainability of health systems. The
research aims to provide a comprehensive evaluation of the role of respect for patient rights and
effective grievance management in health services from ethical, legal and social perspectives.
Keyword: Health: Patient Rights, Complaint Management

GIRIS

Maslow’un temel ihtiyaglar hiyerarsisinin ilk basamagini olusturan fizyolojik ihtiyaglar
kategorisinde saglik da yer almaktadir (Kula ve Cakar, 2015). Ge¢miste saglik, hastane ve
hekimlik hizmetleriyle iliskilendirilirken, glinlimiizde saglikli yasam bi¢imleri, beslenme, spor
ve yillik saglik kontrolleri gibi kavramlarla desteklenmektedir (Giivercin, 2007; Caliskan,
2008; Ertop ve ark.,2012). Kitle iletisim araglarinin etkisi ve saglik okuryazarliginin artmasiyla
toplumun yasam tarzi ve kiiltiirel aliskanliklarinda saglik 6n plana ¢ikmistir (Kasapoglu, 1999).
Saglik hizmetleri, ikamesi olmayan, her durumda hizmete hazir olmas: gereken,
stoklanamayan ve nitelikli personel gerektiren bir hizmettir (Giivergin, 2007). Sunulan
hizmet, kisinin bireysel 6zelliklerine gore degisebilir. Standart degildir. Ayn1 hastalikta bir
hastanin seyri ile digerinin seyri arasinda farkliliklar olabilir (Yanik, 2000). Arastirmanin
amaci, hasta haklarina sayginin ve etkili sikayet yonetiminin saglik hizmetlerindeki roliini,
etik, hukuki ve toplumsal perspektiflerden ele alarak incelemektir.

1. HASTA HAKLARININ GENEL CERCEVESI

Hasta haklar1 bireylerin sirf insan olmalarindan kaynakli sahip oluklar1 haklardir (Hasta

Haklar1 Yonetmeligi, 1998). Hasta haklarinin genel cergevesi saygi gorme, tiim tibbi
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uygulamalar 6ncesinde bilgilendirilme, onayinin alinmasi, mahremiyete 6zen gdsterilmesi ve
kisisel verilerin korunmasi olarak siralanabilir (Siitlag, 2000).

Saglik kuruluslarinin hizmet sunumunda hedefledigi en zorlu ve hassas konu, hasta
memnuniyetinin saglanmasidir (Yanik, 2000). Hasta beklentileri ile tatmin diizeyleri arasinda
her zaman dogrusal bir iliski olmayabilir (Giilliilii ve ark., 2008). Saglik calisanlari ile hastalar
arasinda gliven ve saygi cercevesinde bir iliski kurulmalidir. Saglik personelinin hasta
haklarin1 gozeterek hizmet vermesi hasta ile olan iletisimini giiclendirecektir (Karsavuran ve
ark., 2011).

1.1.Uluslararasi Diizeyde Hasta Haklarinin Gelisimi

20.yiizy1lin son ¢eyreginde bir¢ok iilkede hasta haklari konusunda farkindalik olusmus ve
hasta haklarinin gozetilmesinin gerekliligi glindeme gelmistir (Mecit, 2009; Akbulut, 2012).
Uluslararasi anlamda ilk olarak Amerika Birlesik Devletleri (4BD) mahkemeleri hasta
haklar1 konusunu giindeme getirmistir. (Firat, 2017).

Diinya Tabipler Birligi'nin 1981 yilinda yayimnladig1 Lizbon Bildirgesi, hasta haklarina yonelik
ilk uluslararas1 yazili metin olarak bilinmektedir (Glinay ve ark., 2007) Bildirgede hekim se¢gme
hakki, tedavi konusunda karar verme hakki, gizlilik hakki, onurlu 6liim hakk: ve dini teselli
hakki olmak iizere baz1 haklara dikkat ¢ekilmistir (Sert, 2021).

Lizbon Bildirgesi, Amsterdam Sozlesmesi, Lizbon Sozlesmesi (1981), Amsterdam Bildirgesi
(1994), Bali Bildirgesi (1995), Roma Soézlesmesi (2002), biyoloji ve tibbin uygulanmasi
bakimindan insan haklar gibi hasta haklartyla ilgili ¢aligmalarin daha kapsamli olusturulmasina
katk1 saglamistir (Eiriz and Figueiredo, 2005; Cavlak ve Bostancioglu 2014).

1.2.Tiirkiye'de Hasta Haklar1 Uygulamalarinin Gelisimi

Ulkemizde 1998 yilinda hasta haklarma ydnelik ulusal ve yasal calismalardan faydalanilarak
ilk hasta haklar1 yonetmeligi diizenlenmistir (Aydemir ve Ozhan, 2011).

Hasta Haklar1 Y6netmeligi, toplamda dokuz boliimden ve 51 maddeden olusmaktadir (Onal ve
Civaner, 2005; Cetinkaya ve ark.,2013). Yonetmeligin birinci boliimiinde amag, kapsam,
dayanak, tamimlar ve ilkelere yer verilmistir. Ikinci bdliimde, saglik hizmetlerinden faydalanma
hakkina deginilmistir. Ugiincii boliim, genel olarak bilgi isteme hakkini igermektedir (Teke ve
ark., 2007). Dordiincii boliimde, hasta haklarinin korunmasi konusu detayli bir sekilde ele

alimmaktadir. Besinci boliim, tibbi miidahalede hastanin rizasi gereksinimi iizerinde
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durmaktadir. Altinc1 boliim, tibbi arastirmalar1 kapsamaktadir. Yedinci boliim, diger haklar
diizenlemektedir. Sekizinci boliimde, sorumluluk ve hukuki koruma yollar1 tartigilmaktadir.
Son olarak, dokuzuncu béliimde ise yonetmeligin son hiikiimleri yer almaktadir. Bu diizenleme,
hastalarin haklarin1 korumay1 ve saglik hizmetlerinden adil bir sekilde faydalanmalarim
saglamay1 amaglamaktadir (Hasta Haklar1 Yonetmeligi, 1998).

15 Ekim 2003 tarihinde Saglik Bakanligi tarafindan “Saglik Tesislerinde Hasta Haklari
Uygulamalarina Iliskin Yonerge” hazirlanmistir (Ozlii, 2005). Y&nergenin amaci “kurum veya
calisan odakli hizmet sunumundan, hasta odakli hizmet sunumuna gecis” olarak
tanimlanmaktadir. Bu amagla yeni kurullar ve birimler olusturulmasi hedeflenmistir (Hasta
Haklar1 Uygulama Yo6nergesi, 2005). Pilot uygulama 60 hastane ile baslamis ve 2004 yilinda
say1 artarak 131 hastaneye ulasmistir (Aydemir ve Isikhan, 2012).

Saglik Bakanligi uygulamalarda bazi aksakliklar ve eksikleri tespit etmistir. Yasanan akut
olumsuz durumlarin kroniklegsmemesi i¢in 2005 yilinda Hasta Haklar1 Uygulama Y 6nergesinde
degisiklikler yapilmistir (Onal ve Civaner, 2005). Ynergenin uygulanmasina ek ¢alismalar da
planlanmistir (Erbil, 2009). Hasta haklar1 ve sorumluluklarini anlatan panolar saglik
kurumlarina asilmistir (Akinci, 2009). Medyada hasta haklar1 konulu programlara yer
verilmistir (Kagar, 2008).

2.HASTA BAGLILIGI VE SAGLIK HIZMETLERINDE MEMNUNIYETIN ROLU
Hasta memnuniyeti odakli kurumlar 6ncelikle hastaya giiven vermelidir. Gliven ve baglilik,
memnuniyetle dogru orantilidir (Erden ve Akgiin, 2018). Kurum ig¢in siire¢ alternatif arasindan
tercih edilmekle baglar. Sunulan hizmetle beklentinin uyumlu olmasi hasta memnuniyeti ile
sonuclanir (Gavurova et al., 2021).

Hasta memnuniyet anketlerinin dogru analiz edilmesi kurumumun bakim kalitesini ve
performansini degerlendirmede 6nemlidir. Anketler aracilifiyla, gozden kacan fakat hastalarin
dikkatini ¢eken olumsuz durumlar tespit edilebilir (Yiiksel, 2002).

Hasta baghiliginin saglanmas i¢in verilen hizmetlerde dort asamanin olumlu tamamlanmasi
gerekmektedir. Bunlar; biligsel, duygusal, davranigsal ve eylemsel baglilik olarak siralanabilir
(Oliver,1999). Bilissel baglilik, hastanin hizmeti alternatifleri arasinda tercih edebilecegine dair
bilgi sahibi olmasiyla baslar. Bu agamada, hasta iiriin veya hizmetin performansini1 degerlendirir

ancak heniiz 6zel bir tercih egilimi gostermez (Erdem, 2007). Duygusal baglilik ise, hastanin
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kuruma kars1 olumlu bir tutum gelistirdigi asamadir. Ilk izlenimler ve memnuniyet duygulari,
duygusal baglilig1 pekistirir (Kavuncubasi, 2000). Davranigsal baglilikta, hasta kuruma karsi
olumlu duygular hissettiginden ihtiya¢ durumunda ayn1 kurumu tercih edebilir. Son asama olan
eylemsel baglilikta ise hasta stirekli olarak aynm1 kurumdan hizmet alir diger kurumlari tercih
etmez. DOrt asamada gelisen misteri baghigi ilk asamadan son asamaya kadar bagin
kuvvetlendigini ve memnuniyetle doruga ulasildigin1 gosterir (Oliver,1999; Tengilimoglu,
2005).

Hasta baglihidi gelistiginde kisi kendisi disinda yakin g¢evresinin de kurum hizmetinden
yaralanmasini isteyerek tavsiye eder. Tavsiye ederken kurum i¢in icten bir baglilikla "benim

hastanem" ifadesini kullanir (Haciefendioglu, 2005).

3.HASTA SIKAYETLERININ COZUMLENME SURECLERI

Kurumlar hasta bildirimlerine ¢esitli kanallardan ulasabilirler (Yal¢inkaya ve Giiglii, 2023).
Dilek oneri kutulari, yerinde ¢6ziim bildirimleri, memnuniyet anketleri, elektronik posta gibi
yollar siralanabilir (Karaagag ve ark., 2018).

Tiirkiye'de, Saglik Bakanlig1 iletisim Merkezi (S4BIM), Cumhurbaskanlig: iletisim Merkezi
(CIMER), 11 Saghk Miidiirliigii Hasta Basvuru Bildirim Sistemi (HBBS) hastalarin kuruma
yonelik olan sikayetlerini daha {ist birimler aracilifiyla yapmasina olanak tanir (Turan ve ark.,
2015). Bu iletisim kanallari, hastalarin memnun olmadiklart konulart ilgili kurum ve ilgili
kurumun {ist yetkililerine ulagtirabilme imkani saglar (Hopper and Uriyo, 2015).

Internet siteleri yiiz yiize iletisim yerine sanal iletisimi 6n plana ¢ikararak yeni ve yenilikgi bir
sikayet kanalina aracilik etmektedir (Datta et al., 2005). Internet tabanli sikdyet sistemleri,
hastalara sikayetlerini kolay, maliyetsiz ve zaman kisitlamasi olmadan iletme imkani sunar.
(Tripp and Gregoire, 2011). Hastalar sikayet siteleri araciligiyla herhangi bir masraf yapmadan
ve biirokratik engellere takilmadan sikayetlerini rahatlikla dile getirme firsat1 bulur (Hopper
and Uriyo, 2015).

Hastalar baz1 durumlarda sikayet etme davranisinda bulunmayabilir. Bunlar arasinda;

+ Sikayet i¢in yeterli zaman ve giiclerinin olmayisi,

* Nereye ve nasil sikayet edeceklerini bilmemeleri,

+ Sikayet ettiklerinde bile bir sey yapilmayacagina olan inanglaridir (Kozak, 2007).
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Kurumlarda yasanan aksakliklarin belirlenmesinde hastalarin bildirimde bulunmalar1 dest
eklenilmelidir.
4.SAGLIK KURUMLARINDA ETKIiLi SIKAYET YONETIMi

Saglik kurumlar1 da kendi aralarinda gizli bir rekabet i¢cindedirler. Hizmet sunumunda
hastalarin istek ve sikayetlerine etkili bir ¢oziim getirme kuruma rekabet avantaji
saglayacaktir (Argan ve Arici, 2019).
Ozel ve yar1 6zel kurumlarin da pazara dahil olmasi rekabet kosullarmi zorlastirmistir
(Dagger et al., 2007). Sadik miisteriler, kurulusun stirdiirtilebilirligi ve rekabet giicii agisindan
kritik bir rol oynamaktadir. Yeni miisterilerin edinilmesi hem maliyetli hem de zaman
gerektiren bir siirectir. Sadik miisteriler ve mevcut miisteriler ile bagin giiglenmesi kuruma
rekabet avantaj1 saglayacaktir (Ramsaran and Fowdar, 2008)
Hastalarin olumsuz deneyimlerini olumlu deneyimlere gore daha fazla dile getirdikleri
bilinmektedir. Kurumlarin, sikayetleri ciddiye almasi, hizli, etkili ve adil bir sekilde
¢oziimlemesi hastalar iizerinde olumlu etkiler olusturur (Kozak, 2007). Bu yaklasim,
kurumlarin mdsteri iliskilerini gliclendirecek, giivenilirliklerini arttiracak ve rekabet avantaji
saglayacaktir (Santas ve ark., 2019).
Sikayet ¢oziimlenmesi dort asamada gerceklesmektedir. Bu dort asama; sorunun belirlenip
analiz edilmesi birinci asama, uygun ¢6ziim se¢eneklerinin belirlenmesi ikinci asama, se¢imin
yapilmasi liglincli asama ve son dordiincii asamada ¢oziimiin izlenmesi ile gergeklesecektir
(Odabasi, 2004). Uzun vadede basar1 saglanmasi amaclamiyorsa, kurumun etkin bir sikayet
yonetim sistemini uygulamalidir (Eregez, 2009).
Hastalarin en ¢ok sikayet ettigi konular benzerlik gostermektedir. Bilgilendirme de eksiklikler,
personel iislup ve yaklagimi, otelcilik hizmetleri, hizmet kalitesi, fiziksel ve ¢evresel kosullar,
biirokrasi, lcretler, hastanede kalis ve bekleme siirelerinin uzun olmasi bulunmaktadir
(Karadag, 2007; Kavuncubasi ve Yildirim, 2010; Hopper and Uriyo, 2015).
Hastanin sikayetini kuruma iletilmesiyle birlikte sikayet yonetim siireci baslar. Hasta sliregte
sorunun ¢oziilmesine ek olarak ¢éziimiin uygunluguyla, adil bir sekilde ¢oziimleme yapilip
yapilmadigiyla ve geri doniis siirecinin hizli olup olmadigiyla da ilgilenir (Burcuoglu, 2011).

Hasta memnuniyeti odakli kurumlar hasta bildirimlerini firsata doniistiirme ¢abasi igindedirler.
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Sikayetler, sistemin giiclenmesi i¢in masrafsiz bir veri kaynagi niteligindedir (Bostanci ve ark.,
2014).
5.HASTA MEMNUNIYETININ ARTIRILMASINA YONELIK STRATEJi VE

ONERILER

Hasta memnuniyetinde saglik personelinin {islubu ve hastaya yaklasimi 6nemlidir. Tim
personellere oryantasyon egitim programlarinda ve hizmet i¢i egitimlerde hasta haklar1 konulu
egitimler verilmelidir (Kiiglikhan ve Lamba, 2007).

Kurum personelinin de memnun kalacagi ¢calisma sartlari sunulmalidir (Kanber ve ark., 2010).
Calisan goriis ve Onerileri dikkate alinmalidir (Yazgan, 2009).

Hastalar sikayetlerini bildirmede kurum digindaki kanallar1 da tercih edebilir. Tiim sikayet
kanallar1 kurum tarafindan takip edilmeli hizly, etkili ¢oziimler tiretmelidir (Temizkan ve Hilmi,
2017). Saglik hizmeti sunumunda hasta memnuniyetine, iriin ve hizmet Kkalitesinin
arttirllmasina odaklanilmalidir (Gokdeniz ve ark., 2011).

Hasta Iletisim Birimi ¢alisanlari, goniilliiliik esasina dayal1 personeller arasindan segilmelidir
(Eregez, 2009). Birim c¢alisan1 hastayr oncelikle dikkatli bir sekilde dinlenmelidir. Hasta
dinlendigini, nemsendigini hissetmelidir. Hasta bildirimleri eksiksiz kaydedilmeli ve detayli
bir sekilde incelenmelidir. Acil ¢oziimlenmesi gerekli olan bildirimlerde kurum yonetimi
bilgilendirilerek ¢oziimlenmelidir (Y1lmaz ve ark., 2015).. Mobil hasta iletisim personellerinin
sahada aktif ¢caligmasi hasta sikdyet oranlarim azaltabilir (Aydin ve Ozer, 2005).

Saglik personelinin mutsuz olmasi ve c¢alisma kosullarinin agirlastirilmasi kaliteli hizmet
sunumunda isbirligi yapmasini engelleyebilir.. Hasta sikayetlerinde personel etkenini azaltmak
icin personel 6dill ve tesvik mekanizmalarinin uygulanmasi onerilebilir (Toprak ve Sahin
2012).

SONUC

Hastalarin yasadigi olumsuz durumlar sadece alinan hizmetten kaynaklanmamaktadir. Kurum
yonetimi farkli etmenleri de diisiinerek énlem almalidir. Odeme giicliigii, sistemsel alt yapi
kaynakli sorunlar, ulagim engelleri, iletisim kanalarinin etkin ¢aligmamasi gibi hizmet aliminin
aksamasina neden olan engellerde ¢dziimlenmelidir (Sahinli ve Ozdemir, 2019). Ucret
politikas1 etkin yonetilmeli ve ihtiya¢ duyulan teknik malzemenin zaman kaybetmeden

temininin yapilmasi gerekmektedir (Gtiler, 2021).
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Etkili sikayet yonetim siireci uygulayan kurumlar; sadik miisteri sayisinin artmasi, olumlu sozli
iletisimin artmasi, isletmenin toplam gelirinin artmasi, marka ve imajin olumsuz etkilerden
korunmasi gibi birgok kazanim elde edebilirler (Baris, 2006).
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OZET
Insanin var olusundan bugiine varligini siirdiiren iletisim hemsirelik mesleginde oldukga biiyiik
onem tagimaktadir. Etkili iletisim hem saglik ekibinin kendi arasinda daha hizli koordine
olabilmek hem daha etkili bakim verebilmek hem de hasta ve hasta yakinlarinin beklentilerini
kargilamak agisindan onemlidir. Bireyler ile ama¢ birligi dogrultusunda iletisim kuruldugu
zaman verilen mesajin karsi tarafa ulagma ihtimalinin arttigi bilinmelidir. Acil serviste
hemsirenin hasta ile ilgilenecek siiresinin kisa olmast, is ylikiiniin fazla olmasi, ¢alistig1 ortamin
giivenlik acisindan yetersiz olmasi, saglikta siddet olaylarinin en fazla yasandigi birimlerden
biri olmasi gibi sebepler hemsirenin hasta ile iletisimini olumsuz yonde etkilemektedir. Hasta
ile iletisimin olumsuz yonde etkilenmesi hastanin tedaviye uyum siiresini uzatmakla birlikte
taburcu olan hastanin kendini yeteri kadar bilgiye doymus hissetmemesinden kaynakli hastanin
kaygi diizeyinde artig goriilebilir ve bu da hastanin hastaneye doniis siiresini kisaltabilir. Artan
gbc, globallesme ve hastaneye doniis siiresindeki kisalmalar ise bir hemsirenin bakmis oldugu
hasta sayisini arttirmakla beraber hastaya ayrilan siiresinin kisalmasina neden olur. Hastaya
ayrilan stire kisaldikca hasta ile kurulan iletisimin etkinligi azalmaktadir. Bu derlemenin amaci
giincel literatiir 1s181nda hemsire ile hasta iletisiminin dnemini, iletisimin 6niinde ki engelleri
ele almaktir.
Anahtar kelimeler: hemsire, iletisim, acil servis

BARRIERS TO EFFECTIVE NURSE-PATIENT COMMUNICATION IN THE

EMERGENCY DEPARTMENT
ABSTRACT

Communication, which has existed since the beginning of human existence, is of great
importance in the nursing profession. Effective communication is important for the healthcare
team to coordinate more quickly, to provide more effective care, and to meet the expectations

of patients and their relatives. It should be known that when individuals communicate with each
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other in line with a common purpose, the probability of the given message reaching the other
party increases. In the emergency department, reasons such as the short time the nurse has to
deal with the patient, the heavy workload, the inadequacy of the environment in terms of
security, and being one of the units where violence in healthcare is most experienced negatively
affect the communication between the nurse and the patient. While the negative impact on the
communication with the patient prolongs the patient's adaptation to the treatment, an increase
in the patient's anxiety level can be seen due to the patient not feeling sufficiently saturated with
information after being discharged, and this can shorten the patient's return to the hospital.
Increasing migration, globalization, and shortening the return to the hospital time increase the
number of patients a nurse sees, but also cause the time allocated to the patient to shorten. As
the time allocated to the patient decreases, the effectiveness of the communication established
with the patient decreases. The purpose of this review is to address the importance of nurse-
patient communication and the barriers to communication in light of current literature.
Keywords: nurse, communication, emergency department

Introduction

Nursing is one of the professions that interacts with patients the most. Therefore, the nurse must
be more conscious and controlled when communicating with the patient. The nurse needs to
aim for communication that is as short as possible and has the most positive feedback.
Communication is one of the most important parts of nursing care between the patient and the
nurse, as well as education, treatment, and medical interventions and practices given to the
patient and their relatives. Good communication between nurses increases the quality of patient
care, which is known to affect patient satisfaction (Turan et al, 2022). To enable nurses to
communicate better with patients, communication courses are added to their curriculum during
training periods. In the research conducted by Terzioglu and Ayhan in 2023 to understand the
effectiveness of the Communication Skills course, it was concluded that the course increased
the communication skills of the students. It was understood that not only the communication
skills of the student nurses but also their empathy skills could be increased thanks to these
courses. Empathy is considered an important condition of communication. They concluded that
when nurses empathize and use effective communication techniques, patients participate more

effectively in the care process and adhere to the care plan for a longer period, and thus, repeated
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hospitalizations decrease (Terzioglu and Ayhan, 2023). When communicating, the nurse must
establish fair communication with every patient and do what is necessary, regardless of the
environment they are in, their character, responsibilities in their private life, sociocultural
differences of the patient and their relatives, education levels, religion, race, or sect. The
expectations of the patient and their relatives can make it difficult for the nurse to communicate
with the patient. In a study conducted by Pytel et al. in 2024 to determine the communication
needs of patients and their relatives and whether these were met, most patients responded that
their communication needs were met very well. It can be said that nurses who love their
profession communicate better than nurses who do not love their profession. In a study
conducted by Turan et al. in 2022, it was concluded that nurses who do not love their profession
are inadequate in communicating with patients (Turan et al., 2022). It can be thought that the
level of education of nurses also affects their ability to communicate with patients. In a study
conducted by Kumcagiz et al. in 2011, it was determined that undergraduate and graduate
education positively affected nurses' communication with patients. In the same study, it was
determined that to communicate well with the patient, we also need to know the patient's
relative well. In the study, it was concluded that the nurse's age, marital status, and whether or
not she has children do not affect communication. It was determined that nurses who have
worked for 20 years or more communicate better with patients and their relatives than nurses
who have just started working (Kumcagiz et al, 2011).

General Structure of Emergency Services

It is one of the units where work accidents and the possibility of work accidents are the most
common and where there are cases that can create chaos in cases that require rapid diagnosis
and treatment (SOyiik and Kurtulus, 2017). The reason why patients visit emergency services
so often is because the emergency service is free of charge and open 24/7. Since people work
during the day, they expect to meet their health service needs from the emergency service after
work hours. Other reasons for preferring the emergency department are that the tests are quicker
and more accessible and that they do not require an appointment (Yorulmaz et al, 2017).
Inappropriate emergency department visits are one of the most common problems encountered
by emergency departments. It causes delays in laboratory results and radiological tests, inability

to make consultations on time, and inadequate patient observation areas (Copur et al, 2022).
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Emergency department crowding is an indication that there is a public health crisis in the
country and suggests that the health service is not sufficiently effective. Crowding shortens the
time to return to the emergency department (Pearce et al, 2023). Therefore, it is an area that
needs to be worked on more systematically and quickly compared to other units. These
environments are often noisy, fast-paced, and unpredictable, which can make nurse-patient
communication difficult. Effective communication requires appropriate knowledge and skills
supported by openness, mutual understanding, respect, and empathy (Tuohy and Wallace,
2024). In a study conducted by Milton et al. in Sweden in 2023 to evaluate care, communication,
and teamwork in emergency departments, it was concluded that patients felt more comfortable
and did not feel objectified because of their medical condition when they received
compassionate and empathic communication from the healthcare team. This situation plays a
very important role in coping with the anxiety caused by the emergency room (Milton et al,
2023). In the early days of hospital establishments, the term emergency room was used instead
of the term emergency room. After World War I, the value of emergency rooms began to
increase. As of 1972, Emergency Medical Services began to be established in the USA and
great developments were experienced (Sarikaya, 2001). The Emergency Medicine
Specialization process in our country began in 1993. With the emergency medical technician
becoming more effective in both pre-hospital and hospital times, the concept of Emergency
Service Nursing began to be discussed. In the early 2000s, it was concluded that it was an area
requiring expertise. With the increasing number of patients and the emergence of the concept
of triage, emergency room nurses gained importance (Celik, 2020). With the application of
triage in emergency rooms, a system is used to distinguish patients who can wait for treatment
from those who cannot. This system has been used since 2009 with the recommendation of the
Ministry of Health, which imposes a system of red, yellow, and green colors on patient
separation. If the triage system is implemented correctly, there may be a decrease in the length
of stay of patients in emergency services. However, some negative factors in emergency
services may make it difficult for triage to be effective and accurate. One of these factors is the
lack of communication with the patient (Simsek and Giindiiz, 2020). Another is the
infrastructure problem in hospitals. Infrastructure limitations in hospitals extend the triage

waiting time. The fact that triage nurses also perform tasks other than triage, such as patient
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transportation and ECGs, and the lack of personnel to perform tasks not related to triage,
prolongs the triage waiting time. An increase in the waiting time for triage also increases the
overall waiting time (Yuzeng and Hui, 2020).

Patient-Nurse Communication in the Emergency Department

Emergency services are a service where nurses are in chaos and have to act quickly. It is very
important to be able to manage this chaotic environment systematically within the team, to
coordinate quickly, and to establish correct and effective communication in order to overcome
the situation in the shortest time and with the least damage (Karaagag, 2013). Communication
can be explained simply as producing data, transferring, and making sense of it (Dénmez et al,
2021). According to TDK, communication means "Transferring feelings, thoughts or
information to others in any way that can come to mind; notification, correspondence,
communication” (TDK, 2024). Communication is a phenomenon that humans create in order
to sustain their existence in every area they are present. Communication begins when a baby is
born and gets to know their surroundings (Basol, 2018). Communication is very important in
the nursing profession. People who practice the nursing profession need to use effective
communication skills to provide equal care to all individuals regardless of their beliefs,
language, race, sect, gender, personality, and socio-economic status. In verbal communication,
words must be spoken at the right speed and tone of voice to give an effective message.
Expressing words clearly and avoiding unnecessary words is important in establishing effective
communication. In non-verbal communication, the distance between us and the person, facial
expression, posture, gestures, and facial expressions are quite effective (Yal¢in and Asti, 2011).
If the person is inadequate and disabled, the nurse needs to communicate more understandingly
and selectively with the patient. Especially in individuals with physical disabilities and in need
of care, they see themselves as a burden and useless, which increases the risk of suicide (Geng
et al, 2005). It should also be known that when individuals communicate with each other in line
with a common purpose, the probability of the message reaching the other party increases.
(Kumcagiz, 2011). In the research conducted by Mccape in 2004 to measure the experiences of
patients on how nurses communicate, they concluded that nurses communicate with patients

well when they establish patient-focused communication. (Mccape, 2004). At the same time,
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communication is important in calming patients and their relatives as they are stressed and in a
hurry. However, the excessive workload of the nurse and the inability to adequately meet the
expectations of the patients and their relatives negatively affect communication. While some
employees think of excessive workload as a requirement of their profession, others do not think
this way. Excessive workload affects the person psychologically and physically. Psychological
and physical effects can cause the person to make mistakes in their business life (Pelenk and
Acaray, 2020). In the study conducted by Karaaga¢c and Baglama in 2020 to evaluate the
relationship between workload and medical errors, they concluded that workload causes
communication problems and this reduces the quality of the work done by the nurse. (Karaagag
and Baglama, 2020). Communication can sometimes be made difficult by patients. Nurses
experience many emotions at the same time when faced with patients who make communication
difficult. Nurses can sometimes have difficulty staying calm and healthy communication cannot
be expected in angry moments. Therefore, nurses need to learn to control their anger. (Aydogan
and Ozkan, 2020). Communication between the patient and the nurse in the emergency
department allows the patient to make more conscious decisions. When adequate
communication is not established with the patient, the patient does not feel sufficiently informed
when discharged and the patient's anxiety level may increase. An increase in the patient's
anxiety level may cause the patient to be re-hospitalized. At the same time, with the effects of
increasing migration and globalization, emergency services have to see more and more patients
every day. Communicating with patients from different cultures can be quite challenging for
healthcare professionals (Tuohy and Wallace, 2022). Nurses who cannot cooperate with
immigrant patients due to cultural differences and the patient's perception of care and
expectations are different and their expectations are not met can cause the patient to behave
aggressively. The nurse and the patient having language and communication problems can
cause the nurse to lack self-confidence. Organizing training on the theme of 'intercultural
differences' in hospitals frequently visited by immigrant patients will be beneficial for the nurse
to establish healthier communication with the patient (Kirgdz et al, 2024). When there is
insufficient communication with the patient, the patient can exhibit aggressive attitudes.
(Blackburn, 2019). If we examine the literature, we can see once again that there are problems

experienced in cases where patient-nurse communication is inadequate. To strengthen patient-
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nurse communication and to spend more quality time with the patient, the level of
communication between healthcare professionals must first increase. At the same time, working
patient-focused also positively affects nurse-patient communication. The necessary
communication with the patient should be established and the patient should be actively
involved in his/her own care. It is known that when the patient first applies to the hospital,
meeting the patient, taking the patient's history, creating a care plan, and being in one-on-one
communication with the patient makes the patient and the patient's relatives more satisfied with
the care (Kumcagiz 2011).

Factors Affecting Communication

Communication in health and the factors affecting communication have become increasingly
important today. Health communication includes health literacy and communication between
patient and healthcare professionals. In the study conducted by Unsagan in 2024 to evaluate
whether the communication competence of those applying to the hospital affects
communication in health, it was concluded that approximately 62% of the participants had
problems in the healthcare institution they had previously applied to (Unsagan, 2024). In the
emergency department, where chaos is high and patients and their relatives expect rapid
intervention and answers, irregular sleep, insufficient breaks, 24-hour shift system, heavy
workload, risk of work accidents, employees having to perform tasks other than their own,
unsafe working environment, mobbing among employees, insufficient number of healthcare
professionals, as well as problems and roles in social life are the main factors that negatively
affect patient-nurse communication (Cevik et al, 2016). When the literature is examined, we
see that mobbing is defined as "harassment, tyranny, destructive or negative behavior,
workplace violence, workplace terror/violence, intimidation, psychological violence, etc.” To
understand whether mobbing is occurring in a healthcare institution, the communication
between employees can be examined. It should not be ignored that mobbing has a significant
impact on the victimized healthcare professionals. According to research, healthcare
professionals are subjected to mobbing by various people, including co-workers, managers,
patients, patient relatives, and people with different levels of authority. It has been stated that

mobbing has many effects on nurses, and some nurses even quit their jobs due to mobbing
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(Tekin, 2022). In a study conducted by Hamzaoglu et al. in 2021 to evaluate whether socio-
demographic characteristics affect the mobbing perception levels of healthcare workers, it was
concluded that socio-demographic characteristics affect exposure to mobbing (Hamzaoglu et
al., 2021). In a study conducted by Ghiasee in 2022 to analyze the relationship and effect
between the communication skills of healthcare workers, the level of mobbing, and employee
silence, it was concluded that the rate of healthcare workers being subjected to mobbing was
low. It was concluded that as the rate of employees being subjected to mobbing increased, the
silence rate of employees also increased. It was concluded that communication skills did not

affect employee silence (Ghiasee, 2022).
Conclusion

Communication is very important in many factors such as the patient's treatment being more
effective and faster, the patient's hospital stay being shortened, and the time it takes for the
patient to return to the hospital after being discharged. The nurse must be conscious and
controlled when communicating because nurses are the healthcare personnel who communicate
with patients the most. In order to improve the communication between nurses and patients,
first of all, it will be beneficial to provide communication lessons during the education period
with sufficient hours, then to provide appropriate and sufficient training considering the
sociocultural structures of the city and patients applying to the hospital during and after the
orientation process of the nurses who start working. As the number of patients that the nurse
needs to deal with increases, the time that the nurse needs to allocate to a patient decreases, and
therefore, deficiencies in communication may occur. For this reason, it may be recommended
that appropriate research be conducted on the number of patients per nurse and that studies be
conducted to increase the number of nurses. Since the long working hours of nurses and
working in a shift system wears out nurses both physically and mentally, studies can be
conducted to ensure that they work with more suitable working hours. It may be recommended
that the safety level of the environment be increased so that nurses feel safe in the environment
they work in and that measures be taken to reduce the risk of occupational accidents.
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ABSTRACT

This study aimed to achieve three primary objectives: isolation and identification of Escherichia
coli from 50 urine samples, assessment of biofilm production by the isolates, and evaluation of
the antibacterial activity of silver nanoparticles (AgNPs) against biofilm-producing E. coli
compared to conventional antibiotics. Urine samples were randomly collected from dogs via
catheterization at Adan Teaching Veterinary Hospital and other veterinary health centers
between March 2024 and July 2024, and were promptly transported to the laboratory for
bacteriological analysis. E. coli was successfully isolated from 8 of the samples following
inoculation on blood agar and MacConkey agar. Biofilm production was assessed using a
microtiter plate assay, revealing that only 2 out of the 8 isolates (25%) exhibited strong biofilm
formation based on optical density cut-off values. Subsequently, the antibacterial efficacy of
AgNPs (21 nm) against biofilm-forming E. coli was compared to that of ciprofloxacin,
gentamicin, and trimethoprim/sulfamethoxazole, utilizing the agar diffusion method. An
experimental study involving 15 mice was designed, subdividing the subjects into three groups
of five. Group A served as a negative control, group B (positive control) comprised infected
mice without treatment, and group C was infected and received 0.1 mL of 66.6 ng AgNPs
intraperitoneally for 7 days, initiated 24 hours post-infection with with 1x10” CFU/mL of E.
coli. Histopathological examination at day 7 post-infection revealed acute inflammatory
responses in group B, characterized by severe hemorrhagic cystitis, including submucosal
diffuse hemorrhage, moderate cellular swelling, and necrosis of transitional epithelial cells.
Conversely, group C exhibited mild to negligible lesions, indicating that AgNPs possess

significant antibacterial activity against urinary tract infections induced by E. coli. These
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findings suggest the potential of AgNPs as an alternative treatment for bacterial infections
associated with biofilm formation.

Keywords: E. coli, biofilm, AgNPs, antibacterial activity

1. INTRODUCTION

A urinary tract infection (UTI) is defined as the microbial colonization of the urinary tract or
any urinary tract organ, excluding the distal urethra, which possesses normal bacterial flora.
Pathogenic urinary tract infections (UTIs) affect approximately 14% of dogs during their
lifetime. The prevalence of urinary tract infections in Iranian dogs ranged from 5% to 30%
globally (Yousefi and Torkan 2017).

Urinary tract infections are induced by both Gram-negative and Gram-positive bacteria, as
well as specific fungi. The predominant causal agent for both uncomplicated and serious urinary
tract infections (UTIs) is uropathogenic Escherichia coli (UPEC). In uncomplicated UTIs,
UPEC is the most prevalent agent, succeeded in frequency by Klebsiella pneumoniae,
Staphylococcus saprophyticus, Enterococcus faecalis, Streptococcus spp., Proteus mirabilis,
Pseudomonas aeruginosa, Staphylococcus aureus, and Candida spp. (Nielubowicz and Mobley
2010).

Biofilm is a structured assemblage of microbes residing within an extracellular polymeric
matrix that they synthesize, and is irreversibly adhered to a solid or living surface, which cannot
be removed without rapid rinsing (Hurlow et al. 2015). The creation of microbial biofilm on an
inert or solid surface is contingent upon the development of an exopolysaccharide matrix, which
enhances the cohesion among bacteria inside the biofilm (Miron et al. 2001; Branda et al. 2005).
Aims of the study:

1. Silver nanoparticles are biosynthesised by reducing aqueous Ag+ ions using E. coli culture
supernatant.

2. Characterization and detection of the biosynthesized nanoparticles.

3. Detection and evaluation of biofilm produced by E. coli.

4. Detection of antibacterial activity of the biosynthesized silver nanoparticles in vivo (mice)
and in vitro.

5. Evaluation the antibacterial activity between the silver nanoparticles and antibacterial agents

such as ciprofloxacin, methoprim and gentamycin.
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1.1. Urinary tract infections (UT]Is)

Both gram-positive and gram-negative bacteria, as well as some fungi, can cause urinary tract
infections. Uropathogenic Escherichia coli (UPEC) is the most frequent cause of both simple
and complex UTIs. Klebsiella apneumoniae, Staphylococcus saprophyticus, Enterococcus
faecalis, Streptococcus spp., Proteus mirabilis, Pseudomonas aeruginosa, Staphylococcus
aureus, and Candida spp. are the most common agents implicated in simple UTIs, followed by
UPEC (Nielubowicz and Mobley 2010; Foxman 2014). Based on the site of infection, UTIs are
divided into three classes: bacteriuria (urinary tract infection), pyelonephritis (kidney
infection), and cystitis (bladder infection). Bacterial pathogens must adhere to host cells,
colonize tissues, and, in the majority of cases, invade cells. This can be seen by intracellular
multiplication, dispersal to other tissues, or persistence (Bien et al. 2012). According to a
research (Yousefi and Torkan 2017) the prevalence of urinary tract infections UTIs in Iranian
dogs ranges from 5% to 30%.

2.2. Features of Escherichia coli

Theodor Escherichia discovered Escherichia coli in Munich in 1885, and he was the first to
isolate these bacteria in culture (Shulman et al. 2007). Escherichia coli is a prominent normal
flora inhabitant of the intestine of humans and animals. A member of the Enterobacteriaceae
family, E. coli is a short, gram-negative, facultative anaerobic bacterium that does not form
spores and grows on simple media. Some strains of the bacteria were thought to be harmful to
humans and animals, and they were categorized into a number of stereotypes based on their
virulence factors, clinical symptoms, and pathogenicity mechanisms (Kaper et al. 2004).

1.3. Pathogenicity and virulence factor

Numerous virulence factors are present in E. coli, including enterotoxin, pilli, hemolysin, Shiga
toxin, aerobactin, endotoxin (lipopolysaccharide), intimin and biofilm formation andcyto-
necrotizing factor as shown in Fig. 1 (Ibrahim et al. 2014). Most important of the strains is
enterohemorrhagic E. coli (EHEC) that secreted shiga toxins (Stxs) and consist of numerous
stereotypes cause disease in humans and animals, including O111:H8, 026:H11, 091:H21,
0157:NM, and O157:H7 which induced several outbreaks in USA, Japan and United Kingdom
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(Gonzalez et al. 2016). Enterohemorrhagic E. coli (EHEC) also causes serious fatal hemolytic
uremic syndrome (HUS) in humans. Numerous stereotypes of EHEC are frequently related to
human diseases such as 091:H21, 026:H11 and O157:H7 (Melton-Celsa et al. 2015).
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Fig.1. Virulence mechanisms of E. coli

1.4. Uropathogenic E. coli

Both humans and animals' gastrointestinal tracts are commonly home to E. coli. According to
Bien et al. (2012), E. coli often forms a beneficial association with its host and plays crucial
functions in maintaining normal intestinal homeostasis and promoting the stability of the
luminal microbial flora. E. coli is by far the most prevalent species that infects the urinary
system, which is one of the most often infected areas by bacteria. Uropathogenic E. coli (UPEC)
is the name used to describe E. coli strains that cause UTIs (Mobley et al. 2009).

1.5. Canine bacterial urinary tract infection epidemiology

UTIs are more common in older female dogs, according to numerous reports, which suggests
that this is a significant risk factor. The mean age of diagnosis, irrespective of sex, is roughly
7-8 years (Ling et al. 2001; Cohn et al. 2003). Wynn et al. (2016) conducted a thorough
investigation on the risk factors for recurrent or persistent UTIs in dogs.

1.6. Uropathogen transmission between dogs and humans

One significant epidemiological component for UTIs in people and dogs may be cross-species

transmission (Thompson 2016). Rectal swabs of employees at a veterinary facility yielded E.
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coli isolates that were closely related to canine strains, suggesting that E. coli is likely to spread
from dogs to people by the fecal-oral pathway (Damborg et al. 2015).

1.7. Route of infection

A) Ascending route: This involves the ascent of infectious agents from the external genital and
perineal regions to the urinary tract, resulting in infection (Fatima and Al Mussaed 2017).
Ascending infections are a more prevalent cause of urinary tract infections (UTIs) in women
compared to men (John et al. 2016), as the antibacterial properties of prostatic fluid contribute
to the increased resistance to UTIs observed in men (Erb et al. 2018).

B) Descending pathway: This involves the transference of bacteria from the bloodstream,
which harbors bacteria, to the urine via the kidneys (Fatima and Al Mussaed 2017).

C) Lymphatic route: This is an uncommon channel wherein bacterial pathogens may traverse
the rectal and colonic lymphatics to reach the prostate and bladder, and through the preuterine
lymphatics to the female urogenital tract (Fatima and Al Mussaed 2017).

1.8. Biofilm formation by E. coli

Infections caused by Escherichia coli are aggregated and challenging to eliminate due to the
formation of biofilms (Danese et al. 2000). A biofilm is an assemblage of microorganisms that
coexist as a community, typically adhering to solid surfaces in moist environments. Microbes
within a biofilm produce various protective substances known as extracellular polymeric
substances (EPS), which improve their survival efficiency (Costa et al. 2017; Sekharan 2017).
The term ‘biofilm’ first appeared in 1978 by (Costerton et al. 1978). Biofilms were described
as the community of microbial attachment together by extracellular matrix to form complex
adherence to surface and biofilm production is considered the manly virulence factor for
bacteria (Sharma et al. 2016). This leads to cause the persistent infection because the biofilm
enable bacteria to become more resistant to hygiene procedures and making more resistance to
host immune system and antimicrobial agents (Olsen 2015).

1.9. The pathogenesis of E. coli biofilm
Present biofilm in nature in several types proved the important role of biofilm in infection of
the disease (Davey and O’toole 2000). It is also related with dead and living tissue (Ramage et

al. 2017) and participates in different persistent infections.
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1.10. Silver nanoparticles (AgNPs)

In later years, the researchers focused on other strategies for treatment of pathogen infection
due to multi antibiotic resistance, one of these strategies is application of metal nanoparticles
(Marcato and Duran 2008) , reported that silver ions have efficiency activity against certain
pathogens.

2. MATERIALS AND METHODS

2.1. In vitro study

2.1.1 Sample collection

Fifty urine samples were collected directly by catheterization from dogs. 27 (54%) dogs were
expressed signs of urinary tract infections while 23 (46%) were appeared healthy during a
period from October 2018 to February 2019 which brought to Adan Teaching Veterinary
Hospitals and other \Veterinary healthy centers. The ages of dogs were arranged between 11 —
12 months, and their weight ranged 10 — 12 kg. Five mL of urine samples were collected in
aseptically sterile container and submitted to the laboratory on ice packs in chests. Samples
were processed immediately after collection by taking to the laboratory within the Department
of Microbiology at the College of Veterinary Medicine, University of Baghdad. The isolation
and identification of bacterial pathogens were conducted following the procedures outlined by
Cowan (1985).

2.1.2. Isolation and identification of bacterial pathogens

All methods were performed using aseptic procedures to reduce the risk of any contamination.

2.1.2.1. Bacterial isolation

The urine samples initially were cultured on enriched media such as blood agar and on selective
and differential media for gram negative bacteria such as MacConkey's agar and incubated at
37°C for 24 hours and then selected colonies subcultured on eosin methylene blue (EMB) agar
for 24 hr. at 37°C to distinguish special metallic sheen of E. coli bacteria.

2.1.2.2. Morphological characterization

The bacterial pathogens of interest were isolated from urine samples collected from suspected

cases and subsequently stained using Gram's staining technigques (Cowan 1985).
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2.1.2.3. Biochemical characterization

The isolated bacteria were identified through the examination of morphological and some
biochemical properties as follows:

A) Indol tests: Tubes with peptone water were prepared, inoculated with the tested bacterial
colony, and incubated at 37°C for 48 hours. Subsequently, several drops of Kovac's reagent,
prepared in accordance with the manufacturer's instructions, were added to the broth medium
without mixing. The emergence of a red ring on the surface of the liquid medium was
considered a positive result.

B) Catalase test: It tested the bacteria’s ability to breakdown of hydrogen peroxide to water
and oxygen by catalase enzyme. After removing a loopful of the bacterial growth from the
colonies' tops, the bacterial cells are put on a sterile slide and a drop of 3% H2O: is added. A
favorable reaction was shown within a few seconds by an effervescence of oxygen gas.

C) Urease test: The bacterial isolate was cultured on a slant of urea agar and incubated at 37°C
for 24 hours. Urease test was considered positive result when color of agar was change to pink
color.

D) Oxidase test: A wooden stick was used to place an isolated colony on a clean piece of filter
paper, after which two to three drops of oxidase reagent were added. Purple color formation of
colonies within 10-30 seconds leads to a positive result.

E) Motility test: Direct microscopy employing a young broth culture (2-4 hours of incubation)
of the bacterium at room temperature, achieved by inserting a drop of the broth culture in the
center of a clean slide. The specimen is initially observed at low power and subsequently studied
under high power. The bacterium exhibits motility when cells move toward and away from
other cells.

F) Methyl red test: It was done by inoculation of MR-VP media with bacterial isolates
suspension and incubated at 37°C for 24 hr. Few drops of MR reagent were added to the media.
Changes of the color to red represented a positive reaction.

G) Voges-Proskauer test: This test was done by inoculation MR-VP media with bacterial
suspension then incubated at 37°C for 24 hr. Few drops of VP1 (40% conc. KOH) and VP2
reagent (5% a-naphthol) were added and incubated 15 min in water bath at 37°C. Formation of

rosy (red purple) color, represented a positive reaction.
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H) Citrate utilization test: The bacterial colony was cultured on a slant of Simmons' citrate
media and incubated at 37°C for 24 hours. The emergence of blue coloration in the medium
indicated a favorable reaction.

1) Triple sugar iron test (TSI test): Test tubes with triple sugar iron (TSI) agar slant were
infected by stabbing with individual colonies and incubated at 37°C (Macfaddin 2000). Results
are as shown in Table 1.

Table 1. TSI test result

Color pH: Slant/Bottom Result Utilization
Red / Yellow Alkaline /Acid Glucose only fermented Peptones utilization
Yellow / Yellow Acid /Acid Glucose fermented; lactose and /or sucrose
fermented
Red / Red Alkaline /Alkaline No fermentation of glucose, lactose or sucrose
/Peptones utilization

2.2. Biosynthesis of silver nanoparticles produced by E. coli

A) Production of biomass: E. coli was cultivated in Luria broth (LB) medium to generate
biomass for biosynthesis. The culture flask was thereafter placed on an orbital shaker at 37°C
and stirred at 200 rpm. The biomass was collected after 24 hours of growth and subjected to
centrifugation at 10,000 rpm for 10 minutes. The supernatant was obtained for subsequent
reaction.

B) Silver nanoparticle synthesis: Ten mL of supernatant was combined with 5 mL of silver
nitrate (AgNO3) solution at a concentration of 10 mM, while an additional reaction mixture
lacking silver nitrate served as the control. The solutions were incubated at 30°C for a duration
of 24 hours. All solutions were maintained in darkness to prevent any photochemical reactions
throughout the experiment. After 24 hours, the solution changed from yellow to brown
(Kushwabha et al. 2015).

C) Silver nanoparticles characterization: The emergence of a brown hue indicates the
production of silver nanoparticles in the reaction mixture and the effective reduction of Ag ions
has occurred. The resulting colored solution facilitated the measurement of absorbance at
various wavelengths to confirm the creation of silver nanoparticles. The particle size and lattice

structure of silver nanoparticles were analyzed using a transmission electron microscope.
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D) Ultraviolet-Visible spectroscopy: The formation of silver nanoparticles was readily
discernible through spectroscopy, as the colored nanoparticle solution exhibited a peak around
515 nm.

E) Transmission electron microscopy: Transmission electron microscopy provides
information on the size, shape, and crystal structure of the particles. A drop of the nanoparticle
suspension was applied to a carbon-coated copper grid, and the water was allowed to evaporate
within a vacuum dryer to create the grid for TEM investigation. A transmission electron
microscope was used to scan the grid that contained the silver nanoparticles.

2.3. Stock culture maintenance

The stock culture was preserved in accordance with the methods outlined by Choudhury et al.
(1987). Throughout the experiment, it became essential to maintain the isolated organisms for
extended durations. To achieve this, pure cultures of the isolated organisms were preserved in
sterilized 80% glycerin and utilized as stock cultures. An equal volume of 80% glycerin was
combined with bacterial culture, then sealed with paraffin wax and stored at -80°C in a deep
freezer for future use.

2.3.1. Preparation of standard bacterial suspension

The average concentration of viable E. coli cells per mL of the stock suspension was ascertained
using the Standard McFarland Solution no. 0.5. 1 mL from an overnight culture (nutrient broth)
of the isolated bacterial suspension was transfered, washed with 9 mL of peptone water, and
thereafter 1 mL of this suspension was taken to perform successive ten-fold dilutions. The
Standard McFarland Solution no. 0.5 was formulated as:

-Solution (A) was formulated by dissolving 1.175 g of barium chloride (BaCl2-2H20) in 100
mL of pure water.

-Solution (B) was produced by incorporating 1 mL of concentrated sulfuric acid (H2SO4) into
100 mL of distilled water.

-0.5 mL of solution A was combined with 99.5 mL of solution B. The produced solution was
utilized to assess the turbidity of the bacterial suspension to estimate a cell density of 1.5x10"8

cfu/mL.

55




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

2.3.2 Antibacterial activity of standard antibacterial agents (In vitro)

Commercially available discs (6 mm diameter) preloaded with ciprofloxacin (10ug/disc),
gentamicin (10pg/disc) and trimethoprime / sulfamethoxazole (10pug/disc) were used. The agar
disc diffusion method was adapted according to performance standards of CLSI (Clinical and
Laboratory Standards Institute), for assessing the antibacterial activity. Twentyfive mL of the
Mueller-Hinton agar was poured into sterile petri dishes of each. The agar was left to set for 10
min. to allow solidifying the agar then entirely swabbed by sterile cotton swab socked in 5 mL
of freshly prepared bacterial suspensions of E. coli adjusted to McFarland tube no.5 (1.5x108
CFU/mL). Disks containing the test agents were placed on the surfaces of infected plates. Plates
were inverted and incubated at 37°C for 24 hours to facilitate bacterial proliferation. The widths
of the inhibition zones (1ZD) were determined in millimeters (Table 2).

Table 2. Zone diameter value (mm) used to indicate susceptible, intermediate and resistance
bacteria (NCCLS, 2000)

MIC (pg/ml) Zone Diameter (mm)
Susceptible <4 >20
Intermediate 8-16 15-19
Resistant >32 <14

2.3.3. Preparation of challenge dose

Animal experiments were designed according to Animal Utilization Protocol approved by
Ministry of Higher Education And Scientific Research, University of Baghdad-Irag, College of
Veterinary Medicine Animal Care And Use Committee. For determination of lethal dose (LDso)
and sub lethal dose according to (Kumar et al. 2014) twenty mice both sex and 7 to 9 weeks
age were randomly divided into four groups equally and were treated as the following:

The initial group was administered an intraperitoneal (IP) inoculation of 0.3 mL of bacterial
suspension, containing 1x107 colony-forming units (CFU) per milliliter.

The second group was inoculated IP with 0.3 mL of a bacterial suspension containing 1x10®
CFU/mL.
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The third group was inoculated IP with 0.3 mL of bacterial suspension containing 1x10°
CFU/mL.

The fourth group was inoculated 1P with 0.3 mL of bacterial suspension containing 1x10%°
CFU/mL and during 2 weeks post infection, number of dead animals and number of these
animals expressed clinical signs were recorded to determine LDso and effective dose.

2.4. Determination of the minimum inhibitory concentration (MIC) of AgNPs

The MIC is the minimum concentration of a substance that prevents the growth of an organism;
the antibacterial effectiveness of silver nanoparticles (AgNPs) was assessed using the standard
broth dilution method. The MIC was determined by the visual turbidity of the tubes both prior
to and following incubation, conducted in sextuplicate to validate its efficacy for the studied
microorganisms. The Minimum Inhibitory Concentration (MIC) was established in nutritional
broth using serial two-fold dilutions of silver nanoparticles (AgNPs) at a concentration of 15
g/mL, with the bacterial concentration adjusted to 1x108 CFU/mL, corresponding to the 0.5
McFarland Standard. The positive control in this investigation comprised nutritional broth
medium with the tested bacterial concentrations, while the negative control consisted solely of
inoculated broth, with an incubation duration of 24 hours at 37°C.

2.4.1. In vitro antibacterial activity of AgNps

The agar well diffusion method was utilized to evaluate the antibacterial efficacy of the
synthesized AgNps. Five mL of standardized bacterial stock suspension (1.5x108 CFU/mL of
E. coli) was meticulously combined with 500 mL of sterile Mueller-Hinton agar. Twentyfive
mL of the inoculated Mueller-Hinton agar was allocated into sterile petri plates individually.
The agar was allowed to solidify for 10 minutes. Subsequently, three wells, each 3 mm in
diameter, were created in each plate using a sterile Pasteur pipette, and the agar discs were
extracted with sterile forceps. Thereafter, the wells were filled with 0.1 mL using a microliter
pipette, permitting diffusion at room temperature for two hours. The plates were subsequently
incubated in an upright orientation at 37°C for 24 hours.

2.5. Laboratory animals

Fifteen white mice, 7 to 9 weeks age were obtained from Al-Razi Research Center and

Determinations Tools\ Ministry of Industry and Minerals and were adjusted for 14 days before

57




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

starting of the experiment by keeping them in cleaned, separated and disinfected cages and they
were feed on a commercial assorted pellets with clean drinking water with sawdust bedding.
2.6. Experimental design

Fifteen white mice were divided into three main groups:

1%t group consisted of 5 white mice and intraperitoneally inoculated with normal saline and
served as control negative group.

2" group consisted of 5 white mice intraperitoneally inoculated with 1x10” CFU/mL of E. coli
left without treatment and served as positive control.

3" group consisted of 5 white mice infected with 1x10” CFU/mL of E. coli and treated 0.1mL
intraperitoneally (Abdullah and Alwan 2017) with AgNps at concentration of 66.6 ug for 7
days.

2.7. Statistical analysis

The Statistical Analysis System (SAS 2012) was used for statistical analysis.

3. RESULTS AND DISCUSSION

3.1 Results

3.1.1. Isolation and identification of pathogenic bacteria from UTI in dogs

The present study was conducted to isolate, identify and characterize the bacterial pathogens
causing UTI in dogs in Irag. The results of isolation and identification of E. coli from suspected
dogs by using staining, cultural and biochemical tests are summarized in Table 3, Table 4 and
Table 5. Gram-negative stained E. coli under microscope is shown in Fig. 2.

Table 3. Characterization of isolated bacterial pathogens from urine of dogs suffering from
UTIs by Gram’s staining technique

Gram’s Staining

Identification

Shape Gram’s Staining Arrangement
E coli Short plump _ Single, palreq or in short
rods Gram negative chain
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Fig. 2. Gram-negative stained E. coli short rod bacilli under microscope (oil immersion 100X)

Table 4. Characterization of isolated bacterial pathogens by cultural property

Name of Culture Media Used | Gross appearance
Nutrient Agar media Smooth, circular, white to grayish colony
Blood Agar media Some strains show zone of 3 haemolysis
Mac Conkey Agar Rose pink lactose Fermenter colonies
Eosin-Methylene Blue (Emb) Moist circular colonies with dark centers yellow green
Agar metallic sheen

Table 5. Identification of E. coli by biochemical reactions

Biochemical test Result
Catalase +
Oxidase -

TSI Acid /Acid
Motility +
Indole +
. MR +
IMViC VP -
Citrate -

In this study out of 50 urine samples, 27 (54%) urine samples were found positive for bacterial

isolation, of which 27 samples, whereas mixed growth was observed in 5 (18.51%). Single
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isolation of E. coli was isolated in 8 (29.62%), Streptococcus spp. 4 (14.18%), Staphylococcus
spp. 5 (18.51%), Klebsiella spp. 2 (7.40 %), Proteus spp. 3 (11.11%). A total of 27 isolates
were obtained from urine samples. Table 6 illustrates the frequency of isolation for various
bacterial species.

Table 6. Frequency distribution of organisms obtained from urine samples of canines diagnosed

with urinary tract infections

Bacterial isolates | Number of positive samples | Percent (%) positivity
E. coli 8 29.62
Staphylococcus spp. 5 18.51
Streptococcus spp. 4 14.81
Proteus spp. 3 11.11
Klebsiella spp. 2 7.40
Mixed infection 5 18.51

All eight urine samples (29.62%) positive of E. coli urine samples were given lactose
fermentation on MacConkey agar plate and metallic green sheen colonies on eosin which is

characteristics traits of E. coli, Fig. 3 and Fig. 4.

Fig. 3. Lactose fermentation of E. coli Fig. 4. Green metallic sheen of E coli on EMB

3.1.2. Screening of E. coli biofilm formation by using microtiter plate (MP) method
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Detection of biofilm formation by the MP biofilm-forming ability was predestined through
determination of attachment to polystyrene microtiter plates reported by Verma et al. (2018)

(Fig. 5, Table 7).

moderalte

swong

wealk

Figure 5. Screening of E. coli isolates for biofilm formation by microtiter plate method

Table 7. The percentage of biofilm from E. coli isolates

Biofilm formation No (%) isolate | OD values 600nm* lelilliy o
category

4 (50%) 0.532t0 0.736 Weak

2 (25%) 0.736 to 1.53 Moderate

2 (25%) 1.53t02.00 Strong

Total 8 (100)

*QOD fold-OD increment compared to control, ** According to Stepanovic” et al. 2000
3.1.3 Silver nanoparticle biosynthesis by E. coli
The aqueous Ag+ ions underwent reduction when exposed to the culture supernatant of E. coli.

The hue of the reaction solution transitioned from yellow to brown (Fig. 6).
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Fig. 6. The reaction solution's color changed from yellow to brown.
A) UV-Vis Spectroscopy: The UV-visible absorption spectra obtained from the solution of
silver nanoparticles following production are displayed in Fig.7. (1,"Peak"”,515.00,1.014,""-

2,"Valley",492.00,0.910,"").
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Fig. 7. The ultraviolet-visible spectrum of an aqueous medium that contains silver ions (10

mM) and supernatant

B) Transmission electron microscopy: Transmission electron microscopy reveals the diverse
shapes and sizes of silver nanoparticles. Figure 8 illustrates that the silver nanoparticles
predominantly fall within the size range of 10-100 nm, while the current study indicates that

the size range of silver nanoparticles produced by E. coli is 19-21 nm.
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Fig. 8. Transmission electron microscopy of silver nanoparticles synthesized by E. coli (19-21
nm)

3.1.4. Sensitivity test

Antibacterial activity against isolated E. coli producing biofilm: The results of antibacterial
sensitivity were determined by antibiotic zone reader device compared the distance across of
the zones of complete hindrance with the zone size interpretation chart provided by the supplier
and was graded as susceptible (S), intermediate (1) and resistant (R), the present results revealed
that E. coli completely (100 %) resistant to trimethoprim/sulfamethoxazole (SXT 10ug) and
less resistance to gentamicin (CN 10pg ) at zone inhibition (17 mm) and highly sensitive to
ciprofloxacin (CIP 10ug) at zone inhibition in the Table 8 and Fig. 9.

Table 8. The sensitivity of E.coli to certain antibiotics

No. Type of antibacterial agents Resistance Intermediate sensitivty
1 Ciproflaoxacin (CIP 10ug) _ _ 25mm
2 Gentamicin (CN 10ug) - 17mm -
3 Trimethoprim / Sulfamethoxazole N i i
(SXT 10pg)
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Fig. 9. The sensitivity of E. coli to antibacterial agents

3.1.5. Assessment of the minimum inhibitory concentration (MIC) of AgNps on biofilm-
producing E. coli

The minimum inhibitory concentration (MIC) is identified as the lowest amount of a substance
that prevents the growth of an organism, with the antimicrobial effectiveness of silver
nanoparticles (Ag-NPs) assessed through the standard broth dilution technique. The results for
determining the MIC for AgNps indicate that the MIC at 103 against E. coli is presented in Fig.
10.

Fig. 10. Minimum inhibitory concentration (MIC) of AgNps against E. coli growth
3.1.6. Antibacterial activity of AgNps in vitro

The antibacterial activity of AgNps at concentration 66.6ug was treated by using the agar well
diffusion. The present study was revealed that there is significant inhibition effect of silver
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nanoparticles on isolated E. coli producing biofilm at concentration 66.6ug and the inhibition

zone diameter reached 24mm is shown in Fig. 11.

Fig. 11. Sensitivity of E. coli of AgNps

3.1.7. In vitro comparison the antibacterial activity between the AgNps and antibacterial
agents

The AgNps have significant antibacterial effect (P<0.01) against E. coli producing biofilm as

compared with ciprofloxacin, gentamycin and trimethoprim/sulfamethoxazole. Table 9 and Fig.

12 show the effect of antibacterial agents in inhibition zone.

Table 9. Effect of antibacterial agents in inhibition zone

Antibacterial agent No | Mean =+ SE
AgNp 66.6pg 10 2143 +0.67b
Ciprofloxacin 10pg 10 23.82+047a
Gentamicin 10pg 10 15.24+0.51 ¢
Trimethoprim/Sulfamethoxazole 10pg 10 2.63+£0.33d
LSD value 1.468 **
P-value 0.0001

Means having with the different letters in same column differed significantly.
** (P<0.01).
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>4 23.82

15 24

Inhibition zone

Fig. 12. Effect of antibacterial agents in inhibition zone

3.1.8. Preparation of challenge dose

According to the determination of lethal dose (LD50) and sub lethal dose of bacteria; the result
of LD50 was 1x10° while sub lethal dose was 1x10’.

3.1.9. Histopathological examination

In negative control; Tunica mucosa was folded lined with transitional epithelium, the propria
was fibro elastic connective tissue, and Muscularis mucosa was absent. Tunica submucosa was
merged with the lamina propria (stroma) due to absence of Muscularis mucosa. Tunica
muscularis was composed of inner longitudinal and outer circular layers of smooth muscles.
Tunica adventitia was fibro elastic.

3.2. Discussion

3.2.1. Isolation and identification of bacteria

In this study, after bacteriological isolation of E. coli from 50 dogs urine samples; 27(54%)
cultures were positive and 23(46%) cultures were negative. These results may indicated that E.
coli play an important role in dogs’ UTIs and this idea is in agreement with Mobley et al. (2009).
Escherichia coli which is a gram negative enteric bacteria is representing the most common
isolate in all categories of UTIs in our study. This observation is likely linked to various
virulence mechanisms possessed by these bacteria, as discussed in previous studies (Thompson
et al. 2011). Further research is necessary to distinguish the sources of these isolates as

gastrointestinal commensals, environmental organisms, or extraintestinal uropathogenic E. coli.
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3.2.2. Drug susceptibility

In current finding it was demonstrated that E. coli expressed susceptible, intermediate and
resistance to 3 antibiotic drugs, according to diameter of inhibition zone, the present result
showed that was completely resistant to trimethoprim/sulfamethxazole (SXT 10) and less
resistant to gentamicin (CN10) and susceptible to ciprofloxacin (CIP10).

The routine strategy for bacterial treatment in humans and animals is antibiotic therapy, usage
of antibiotic in growth animals or prophylaxis lead to development multidrug resistance E. coli,
therefore E. coli strain was resistant to most antibiotic drug, including ampicillin,
chloramphenicol, gentamicin, erythromycin and tetracycline (Adzitey 2015). Resistance to
trimethoprim may indicate these pathogens isolated from urine samples which it is multidrug
resistant, these may due to improper usage of antibiotic in dog treatment.

The multidrug resistance features of local isolates of E. coli may indicate this pathogen
isolated from urine of UTIs animals were considered an important public health problem, this
idea was agreement with Zogg et al. (2018).

3.2.3. Silver nanoparticles (AgNPs)

The current study revealed AgNPs can inhibit E. coli growth in vitro, and this idea is in
agreement with Dakal et al. (2016) who found that silver ions can inhibit E. coli growth in vitro
and they recorded that silver ions destroyed bacterial enzymes using in the glycolysis process
including, phosphor glucomutase, fructose-1-phosphatekinase, alpha-galactosidase and alcohol
dehydrogenase, these enzymes are essential in ATP production and protein synthesis that lead
to bacterial death. Silver ions exhibit a strong affinity for bacterial cell membranes, as their
positive charge interacts with the negatively charged lipopolysaccharides (LPS) of the bacterial
cell wall. This interaction leads to the formation of pits in the cell membrane and creates
significant gaps between the bacterial cytoplasm and the surrounding environment.
Additionally, silver ions cause denaturation of bacterial DNA, which inhibits bacterial
replication (Feng et al. 2000).

CONCLUSIONS

E. coli is the most important bacterial spp. that’s associated with dogs’ UTIs.
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The bacterial isolate of E. coli producing biofilm isolated from dogs suffering from UTI in this
study expressed a fully resistance to trimethoprim /sulfamethoxazole (SXT 10 pg) at (100%)
and less resistance to gentamicin (CN10 pg) and highly sensitive to ciprofloxacin (CIP10 pg).
The bacterial isolate of E. coli producing biofilm isolated from urine of dogs suffering from
UTlIs expressed highly susceptibility to silver nano particles in comparison to antibacterial
agents.

Intraperitoneal inoculation of AgNPs was efficient in the treatment of dog’s urinary bladder
infected with bacterial UTI.
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SEKTORDEKI iISG UYGULAMALARI UZERINDE i$ GUVENLIGI
UZMANLARININ GORUSLERI: iICERIK ANALIZi YAKLASIMI

Ogr. Gor. Sevil CIRAKOGLU KELLECI
Bursa Uludag Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Is Sagligi ve Giivenligi Program
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OZET

Bu calismanin amaci, is giivenligi uzmanlarinin (IGU) is saglgi ve giivenligi (ISG)
uygulamalariyla ilgili algi, deneyim ve Onerilerini belirlemektir. Calismada, nitel arastirma
yontemlerinden biri olan olgubilim deseni kullanilmistir. Aragtirmanin katilimcilarini,
Tiirkiye’nin Bursa ilinde aktif olarak gorev yapan 10 is giivenligi uzmani olusturmaktadir.
Katilimcilarin se¢ciminde kolayda 6rnekleme yontemi tercih edilmis ve ¢esitliligin saglanmasi
amactyla IGU’larin sertifika smiflar1 dikkate alinmigtir. Bu baglamda, katilimcilar 4 A sinifi, 3
B simnift ve 3 C sinifi is giivenligi uzmanindan olugmaktadir. Caligma verileri, arastirmaci
tarafindan  gelistirilen “Is Giivenligi Uzmanlarmin ISG Uygulamalar1 Uzerine Yari
Yapilandirilmis Gorlisme Formu” kullanilarak toplanmistir. Bulgularin daha anlagilir
sunulabilmesi amaciyla, tablo, dogrudan alinti ve sekillerden faydalanilmistir. Calismanin
gecerlik ve giivenirligi icin gerekli tedbirler alinmis ve veriler igerik analizi yontemiyle analiz
edilmistir.

Igerik analizi sonucunda, ISG uygulamalarindaki zorluklar, mesleki nitelikler ve gereksinimler,
kisisel 6zellikler ve yeterlilikler, egitim ve sinav siirecleri, teknoloji kullanimi, mevzuata uyum
ve c¢alisanlarin giivenlik kiiltiiriinii benimseme gibi temel temalar ortaya ¢ikmistir. Bulgular,
IGU’larin mevzuat ile pratik sorunlar arasinda denge kurma gabalarini ve isyerlerinde giivenlik
kiiltiiriinii yayginlastirmaya yonelik onerilerini icermektedir. Ayrica, IGU’larin devletten,
isverenlerden, calisanlardan ve ailelerinden cesitli beklentileri oldugu tespit edilmistir.
Keywords: Is Giivenligi Uzman, Is Saglhig1 ve Giivenligi, igerik Analizi

OPINIONS OF OCCUPATIONAL SAFETY EXPERTS ON OHS PRACTICES IN
THE SECTOR: CONTENT ANALYSIS APPROACH
ABSTRACT

This study aims to determine the perceptions, experiences, and recommendations of
occupational safety specialists (OSS) regarding occupational health and safety (OHS) practices.

In the study, a phenomenological design, one of the qualitative research methods, was used.
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The study participants comprised ten occupational safety experts actively working in the Bursa
province of Turkey. The convenience sampling method was preferred in the selection of the
participants, and the certificate classes of the OSH professionals were taken into consideration
to ensure diversity. In this context, the participants comprised 4 Class A, 3 Class B and 3 Class
C occupational safety specialists. The study data were collected using the “Semi-structured
Interview Form on OHS Practices of Occupational Safety Specialists” developed by the
researcher. Tables, direct quotations, and figures were used to present the findings clearly.
Necessary measures were taken for the validity and reliability of the study, and the data was
analyzed using the content analysis method.

As a result of the content analysis, main themes emerged, such as challenges in OHS practices,
professional qualifications and requirements, personal characteristics and competencies,
training and examination processes, use of technology, compliance with legislation, and
employees' adoption of safety culture. The findings include the efforts of occupational safety
specialists to balance legislation with practical issues and their recommendations for promoting
a workplace safety culture. It was also found that Occupational Safety Specialists have various
expectations from the government, employers, employees and their families.

Anahtar Kelimeler : Occupational Safety Specialist, Occupational Health and Safety, Content
Analysis

GIRIS

9 Aralik 2012 tarihli ve 28512 sayili Resmi Gazete'de yayimlanan "Is Giivenligi Uzmanlarmin
Gorevi, Yetki, Sorumluluk ve Egitimleri Hakkinda Yonetmelik"te, i giivenligi uzmani su
sekilde kullamldiginda: Is giivenligi uzmani, is saghg ve giivenlik alaninda gorev yapmak
iizere Caligsma ve Sosyal Giivenlik Bakanlig1 tarafindan yetkilendirilmis, is glivenligi uzmanlhigi
belgesine sahip bir profesyoneldir. Bu tanim kapsaminda, Bakanlik ve ilgili kuruluslarda
caligma yasami denetlenen miifettisler ile miithendislik veya mimarlik egitimi veren fakiiltelerin
mezunlart ve teknik elemanlarin da is giivenligi uzmani olarak kabul edilmektedir (Mevzuat
Bilgi Sistemi, 2012).

Is giivenligi uzmanlar1 A, B ve C smifi olmak iizere ii¢ kategoriye ayrilir. Sinif C uzmanlari
diistik riskli, Sinif B uzmanlar diisiik riskli ve tehlikeli, Sinif A uzmanlari ise tiim tehlike

siiflarinda galisabilmektedir. A smifi i glivenligi uzmanlig belgesi, en az dort y1l B sinift 1s
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giivenligi uzmani olarak ¢alismis ve A sinifi is giivenligi uzmanlhigi sinavini basariyla gegmis
kisilere, is saglig1 ve giivenligi alaninda doktora yapmis miihendis, mimar veya teknik personele
veya bu alanda on yil ¢aligmus ilgili meslek gruplarina verilir.B smifi is giivenligi uzmanlhigi
belgesi, en az ii¢ y1l C sinifi is giivenligi uzmani olarak ¢alismis ve B smifi sinavini basariyla
gecmis kisilere ve is saglig1 ve giivenligi alaninda yiiksek lisans yapmis miithendis, mimar veya
teknik personele verilir. C sinifi is giivenligi uzmanligi belgesi, mithendislik, mimar veya teknik
personel mezunlarina veya tlniversitelerin is saglig1 ve giivenligi lisans programindan mezun
olmus ve sinavi basariyla gegmis kisilere verilir. Bu belgeler, Calisma ve Sosyal Glivenlik
Bakanligi tarafindan ilgili sinav ve egitimler sonucunda verilir (Mevzuat Bilgi Sistemi, 2012).
On lisans diizeyindeki dgrenciler, egitimlerini tamamladiktan sonra "Is Saglig1 ve Giivenligi
Teknik Eleman1" unvaniyla mezun olurlar. Mezun olduktan sonra, Calisma ve Sosyal Giivenlik
Bakanlig1 tarafindan yetkilendirilmis kurumlar tarafindan saglanan 220 saatlik bir egitim
programini (180 saat ¢evrimigi egitim ve 40 saat pratik staj) basariyla tamamlayan adaylar, "C
Siifi Is Giivenligi Uzman1" sertifikasi almaya hak kazanabilirler. Bu sertifika, Olgme, Secme
ve Yerlestirme Merkezi (OSYM) tarafindan yapilan siavda en az 70 puan alan adaylara verilir.
Universitelerin dort yillik ISG lisans programlarindan mezun olanlar, OSYM tarafindan
diizenlenen ISG smavina dogrudan katilma hakkina sahiptir. ISG alaninda lisansiistii egitimini
tamamlayan adaylar, ilgili sinavda basarili olmalar1 halinde "B Smufi Is Giivenligi Uzmani1"
sertifikas1 almaya hak kazanirlar. “A Simfi Is Giivenligi Uzman1” belgesi, miihendislik veya
mimarlik fakiiltesi mezunlarma veya ISG alaninda doktora yapanlara verilir. Tiirkiye’de 2024
yili ISG-Katip verilerine gére, A siifi Is Giivenligi Uzmani belgesine sahip 23.718, B smifi Is
Giivenligi Uzmani belgesine sahip 28.239 ve C smufi Is Giivenligi Uzmani belgesine sahip
94.186 uzman bulunmaktadir (isgkatip.csgb.gov.tr, 2024). Bu veriler, iSG alanindaki uzmanlik
seviyelerine gore Tiirkiye’deki mevcut durumu ortaya koymakta ve is glivenligi uzmanlariin
sayisal dagilimini gostermektedir.

2012 yilinda 74.871 olan is kazas1 sayis1 2023 yilinda 681.401'e yiikseldi, bu da yaklagik 9 kat
artisa isaret etmektedir. Is kazalar1 nedeniyle dlenlerin sayis1 da benzer sekilde artmis, 2012
yilinda 745 iken 2023 yilinda 1966'ya ¢ikmistir. Mesleki hastalik sayisi genel olarak artis
gostermektedir; 2012 yilinda 395 olan say1 2018 yilinda 1044'e ulasarak zirveye ulagmustir.
Ancak bu say1 sonraki yillarda azalarak 2023 yilinda 945'e ulasmistir. Mesleki hastaliklardan
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kaynaklanan 6liim sayis1 genel olarak sifir veya ¢ok diisiik seviyelerde kalmis olsa da 2020 ve
2021 yillarinda kayda deger 6liimler gerceklesmistir. Ozellikle 2021 yilinda meslek hastaliklari
nedeniyle 35 Oliim gerceklesmistir. Bu artisin COVID-19 pandemisinin meslek saglig
iizerindeki etkilerinden kaynaklandig1 diisiiniilmektedir. Is kazasi siklik orani is kazasinin
yayginligimin énemli bir gostergesidir. 2012'de 0,55 olan siklik orani, 2023'te 3,18'e ¢ikmustir.
Bu, calisma hayatinda mesleki kazalarin yaygmliginin 6nemli Olclide arttigin1 ortaya
koymaktadir. Bu durum, mesleki giivenlik onlemlerinin yeterince etkili olmadigini1 veya risk
yonetim siireglerinde zayifliklar oldugunu gdstermektedir. Is kazas1 agirlik orani, is kazasinin
ciddiyetini gosterir. Verilerde 2012 yilinda 0,32 olan siddet orani, 2023 yilinda 0,451'c
cikmistir. Siddet oranindaki bu artis, kazalarin siddet seviyesinde bir artis oldugunu veya
kazalarin sonuglariin daha agir hale geldigini ifade etmektedir (SGK, 2024).

KAVRAMSAL CERCEVE

Ilgili alanyazinda is giivenligi uzmanlari ile ilgili calismalara siklikla rastlanabilmektedir. Tablo
1’de is glivenligi uzmanlig1 kapsaminda yiiriitiillen yerli ¢aligmalara yer verilmistir. Diger

taraftan giincelligin saglanabilmesi amaciyla Tablo 1’de sunulan arastirmalarin 6nemli bir

kisminin son 10 yilda yapilan ¢alismalar taranarak secilmesine 6zen gdsterilmistir.

Tablo 1. flgili Calismalar

Yazar/Yil | Caliyma Bash@ | Yaymn Yeri Sonucg
(Biyiket, Is Saglig1 ve Bursa Uludag | Bu g¢alismada, is kazalar1 ve meslek hastaliklarini 6nlemek
2010) Giivenliginin University amaciyla is sagh@ ve giivenligi (ISG) alaninda yasanan
Saglanmasinda (Turkey) gelismeler, is giivenligi uzmanlarmin ISG sistemi i¢indeki
Is Giivenligi ProQuest yeri, 6nemi ve gorevleri incelenerek, Tiirkiye'de yasal
Uzmanligi Dissertations diizenlemelerin ve AB normlarina uyum siirecinin
& Theses, getirdigi yenilikler ele alinmustir.
Yiiksek Lisans
Tezi
(Cam, Is Giivenligi Calisma ve Bu ¢alismada, Tiirkiye'de is giivenligi uzmani
2012) Uzmanligt Toplum sertifikasyon egitimine iligkin ii¢ farkli yonetmelik
Egitimlerindeki incelenmekte; bu yonetmelikler arasindaki geligkiler,
Hukuki ozellikle deneyim siiresi ve sinav sartlar {izerinde
Dontigiim 2004- durulmakta ve egitimlerin uygulamaya yonelik,
2011 kolaylastirici ve ¢ok tarafli katilimli olmasi gerektigi
vurgulanmaktadir.
(Orhan, Is Giivenligi HAK-IS Bu ¢alismada is giivenligi uzmanlarimin 6331 sayili Is
2014) Uzmanlarinin is | Uluslararasi Saglig1 ve Glivenligi Kanunu kapsaminda kendilerine
Gtivencesi Emek ve verilen gérev ve sorumluluklar: yerine getirirken
Sorunu Toplum karsilasabilecekleri haksizlik ve ayrimciliga kars is
Dergisi hukukunda saglanan is giivenliginin koruyucu islevi ele
alinmaktadir.6331 sayili Is Saghgi ve Giivenligi

74




ISARC

INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Kanunu’nun yiirtirliige girmesiyle is kazalarinin
onlenmesi ve i glivenligi uzmanlarinin rolii vurgulanmis
olmasina ragmen, uzmanlarin ekonomik olarak
igverenlere bagimli olmasi ve is birligi eksikligi nedeniyle
is giivenliginin etkin bir sekilde saglanamamast, is
giivenligi uzmanlarina yonelik daha fazla yasal diizenleme
ve ig giivencesi ihtiyacini ortaya koymaktadir.

(Kilkis & 6331 Sayili Sosyal 6331 sayili Is Sagh@1 ve Giivenligi Kanunu ile iilkemizde
Alper, Kanun’da Is Giivenlik is glivenligi uzmanlariin rolii 6nemli bir yenilik olarak
2015) Giivenligi Dergisi vurgulanmis; ancak uzman agigini kapatmaya yonelik
Uzmanlhigt: hizli ve yetersiz belgelendirme siireci, ISG uygulamalarini
Nitelikleri, olumsuz etkilemis ve kanunla getirilen yeniliklerin
Gorevlendirilme etkinligini zayiflatmistir. Ulkemizde is giivenligi
leri ve uzmanligina iligkin mevzuat degisiklikleri, uzman olma
Yetkilendirilmel sartlarin1 kolaylastirarak ve deneyim eksikligini goz ardi
eri ederek meslegin itibarin1 zedelemis, bu durum hem is
giivenligi uzmanlarinin etkinligini hem de igyerlerinde
saglikli ve giivenli ¢caligma ortamlarinin yaratilmasini
olumsuz etkilemistir.
(Arslan & | Is Giivenligi Calisma ve Bu caligmada, is giivenligi uzmanlarinin karsilastiklar
Ulubeyli, Uzmanlarinin Toplum sorunlari tespit etmek ve bu sorunlarin ¢oziimiine yonelik
2016) Sorunlarina oneriler gelistirmek amaciyla 110 is glivenligi uzmani ile
Yonelik yapilan anket sonuglarina dayali olarak, bagimsizlik,
Bir Saha caligsma saatleri, licret politikalar ve egitim siiregleri gibi
Aragtirmasi konularda uzmanlarin karsilastiklar: baslica zorluklar ve
¢oziimler ele alinmistir. Caligmanin sonucunda, is
giivenligi uzmanlarinin karsilastiklar: temel sorunlari
tespit ederek, uzmanlarin bagimsizligi, ¢aligma siireleri,
mesleki egitim ve etik konularina iliskin 6neriler
gelistirirken, uzmanlik belgesi sinifi ve tecriibe diizeyine
gore onemli farkliliklar bulunmadigin ve sektdrdeki
sorunlarin ¢éziimiine yonelik ortak yaklagimlar
gelistirilmesinin faydali olacagini ortaya koymaktadir.
(Taskiran, | Giivencesiz Is Calisma ve Bu ¢alismada, Tiirkiye’de is sagligi ve giivenligi
2016) Giivenligi Toplum sisteminin piyasalastirilmasi, i giivenligi uzmanlarimin
Uzmanlari, Ortak Saglik ve Giivenlik Birimleri (OSGB) araciligiyla
Piyasalasan Is giivencesiz bir sekilde ¢alistirilmasi, igverenlerle bagimli
Giivenligi: Bir iligkiler kurmalart ve denetim gorevlerinin etkin olmamasi
Alan sonucunda ortaya ¢ikan sorunlar incelenmektedir.
Aragtirmasi Calismanin sonuglarinda, Tiirkiye'de i sagligt ve
giivenligi hizmetlerinin piyasalagtirilmasi sonucu is
giivenligi uzmanlarinin igveren bagimlilig, diisiik ticret,
yogun calisma saatleri ve denetim gorevlerinin etkin
olmamast gibi sorunlar yasadiklari, bu hizmetlerin kamu
tarafindan yiiriitiilmesi veya uzmanlarin mesleki
bagimsizliginin bagimsiz fonlar araciligiyla saglanmasi
gerektigi savunulmaktadir.
(Akboga, Is Giivenligi TMMOB Bu ¢alismada is giivenligi uzmanlariin aldiklar1 egitimin
Baradan, Uzmanlig1: Insaat yetersizligi, uzmanlik alanlarina gore farklilastiriimasi
Gircanli, Sistemin Miihendisleri gerekliligi, yetkilerini kullanirken yasadiklari sorunlar ve
Dikmen, & | Isleyisinin Odasy, 5. Isci igverene olan iicret bagimliliklariin ortadan kaldirilmasi
Bayram, Degerlendirilme | Sagligi ve Is gerekliligi vurgulanmakta; uzmanlarm kamu denetimi
2016) Si
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Uzerine Bir Giivenligi yapabilmeleri ve bagimsiz denetim sistemiyle
Arastirma Sempozyumu | desteklenmeleri gerektigi savunulmaktadir.
Caligmasi
(Giigercin, | Is Giivenligi Cukurova Bu caligmada, 6331 sayili Kanun ¢ercevesinde yapilan is
Baytorun, | Uzmam Universitesi giivenligi uzmanlig egitimlerinin yetersizlikleri ve
Giligercin, | Adaylarinin Miihendislik adaylarin egitim sistemine iligkin tereddiitlerini belirlemek
Sezen, & Aldiklar1 Egitim | Mimarlik amaciyla iki kurumdan 112 adaya uygulanan anketin
Ilhan, Hakkindaki Fakdiltesi sonuglar1 incelenmis ve egitim stirecindeki tikanikliklar
2016) Gortisleri Dergisi ortaya ¢ikarilmistir. Caligma sonuglarinda, Tiirkiye'de is
kazalarini azaltmak ve is sagligi ve giivenligi kiiltiirii
olusturmak amaciyla mevcut egitim sisteminin
yetersizlikleri degerlendirilmis ve denetimlerin artirilmast,
egitim siirelerinin uzatilmasi, uzmanlarin bagimsizligimin
saglanmasi ve egitim materyallerinin gelistirilmesi gibi
¢Oziim Onerileri sunulmustur.
(Burcu Is Giivenligi Tiirkiye Bu caligma, is giivenligi uzmanlarinin mesleki
Namal, Uzmanlarinin Biyoetik bagimsizliklarini etkileyen faktorleri, 6zellikle istihdam
2016) Ucretlerini Dergisi ve licret iligkilerini, derinlemesine goriismeler yoluyla
Denetledikleri inceleyerek igverenin tutumunun uzmanlarin
Kurumlardan bagimsizliklarint ve mesleki motivasyonlarini nasil
Almalar1 etkiledigini ortaya koymaktadir. ¢alisma, is giivenligi
Nedeniyle uzmanlarinin ticretlerini denetledikleri kurulustan
Karsilastiklar almasinin, igsizlik kaygis1 ve baski nedeniyle taviz
Etik Sorunlar vermelerine ve islerine yabancilagmalarma yol agtigini, bu
durumun mesleki bagimsizliklarini ve etkinliklerini
olumsuz etkiledigini, ayrica kamusal hizmet algisinin
faydali olabilecegini ortaya koymakta ve devlet
miifettisleriyle igveren tarafindan ticretlendirilen uzmanlar
arasindaki denetim etkililigi farkinin arastirilmasini
Onermektedir.
(Karakaya | Is Giivenligi Karabiik Sanayilesmenin artmastyla birlikte is kazalar1 ve meslek
& Sanct, Uzmanlarmin is | Universitesi hastaliklarinin artmasi sonucu is sagligi ve giivenliginin
2017) Tatminleri Sosyal Onemi artarken, Karadeniz Bolgesinde yapilan bir
Uzerine Bir Bilimler arastirmada is giivenligi uzmanlarinin is tatmin diizeyinin
Aragtirma: Enstitiisi orta diizeyde oldugu tespit edilmistir. Karadeniz
Karadeniz Dergisi Bolgesindeki is glivenligi uzmanlarmin ig tatmin
Bolgesi Ornegi diizeylerinin incelendigi bu ¢alismada; uzmanlarin genel
olarak orta diizeyde tatmin diizeyinde oldugu,
memnuniyet diizeylerinin yas, cinsiyet ve ISG sertifikasi
gibi degiskenlere gore farklilasmadigi, ancak mesleki
deneyime gore anlamli farkliliklar oldugu ve is tatminini
artirmaya yonelik stratejilerin gelistirilmesi gerektigi
sonucuna ulagilmigtir.
(Takaoglu, | Is Giivenligi Gilimiishane Bu ¢aligmada, 2012 yilinda yiiriirliige giren is Saglhgi ve
Kaya, & Uzmanlarinin Universitesi Giivenligi Kanunu ¢ergevesinde, is glivenligi
Iri, 2018) Yasadig Saglik uzmanlarinin farkli sektorlerde karsilagtiklari sorunlar, is
Sorunlar Bilimleri giivenligi uzmanligi mesleginin yetki ve sorumluluklari,
Dergisi bu sorunlara yonelik ¢oziim Onerileri sunulmasi ve is

kazalar1 ve meslek hastaliklarin1 6nlemede bu uzmanlarin
rollerinin incelenmesi amaglanmistir. ¢alisma, is giivenligi
uzmanlarmin egitim, mali sorunlar, yasalar ve
uygulamalari, statii, igveren kaynakl1 ve cinsiyet ayrimina
dayali yasadiklar1 zorluklar ele alarak, 6zellikle ISG
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kiiltiiriiniin gelistirilmesi, branglagma gerekliligi,
uzmanlarin mali ve yasal sorunlarina yonelik ¢dziim
Onerileri sunmay1 amaglamaktadir.

(Cerev, Is Giivenligi Yonetim Bu calismada, Elazig ilindeki A, B ve C sinifi is giivenligi
2018) Uzmanlarinin Bilimleri uzmanlarinin genel, i¢sel ve digsal is tatmin diizeyleri,
Genel, Igsel Ve | Dergisi Minnesota Is Doyum Anketi kullamilarak 8l¢iilmiis ve
Digsal uzmanlarin yiiksek diizeyde is tatmini yasadigi, i¢sel ve
Is Tatmin digsal tatmin diizeylerinin farklilik gosterdigi, ayrica
Diizeylerinin demografik faktorlerin is tatmini iizerinde etkili oldugu
Incelenmesi bulunmustur.
Uzerine Bir
Aragtirma
(Efe, 2019) | Hibrid Cok Erzincan Bu ¢aligma, is giivenligi uzmani se¢iminde bulanik AHP
Kriterli Karar Universitesi ve bulanik TOPSIS yodntemlerini kullanarak, bilgisayar
Verme Yontemi | Fen Bilimleri | yetenegi ve bireysel 6zelliklerin 6nemli kriterler oldugunu
Temelinde s Enstitiisti ve egitim diizeyinin daha az dneme sahip oldugunu
Giivenligi Dergisi belirleyerek, en uygun adaymn sec¢ilmesine yonelik entegre
Uzmani Segimi bir ¢ok kriterli karar verme modeli gelistirmistir.
(Aytag, Is Giivenligi Yasar Bu ¢aligma, Bursa'daki is giivenligi uzmanlarinin is ve
Engin, & Uzmanlarinin Universitesi yasam doyumlari ile mutluluklari arasindaki iliskileri,
Imanl, Ise Iliskin E-Dergisi uzmanlik siniflarina gore ige iliskin duyussal iyilik algilart
2020) Duygusal Iyi ile bu algilarin yagam tatmini ve mutlulugu nasil
Olus Hali, etkiledigini inceleyerek, is kosullarinin ¢alisan sagligi ve
Mutluluk ve iyilik hali tizerindeki etkilerini degerlendirmektedir.
Yagsam Tatmini Calisma sonuglarinda, is giivenligi uzmanlarinin is ve
Mliskisi yasam tatmini, mutluluklar1 ve duygusal iyilik halleri
arasindaki iligkileri inceleyerek, uzmanlik smifi, cinsiyet
ve diger demografik faktorlerin bu iliskiler tizerindeki
etkilerini degerlendirirken, iyilik hali ve is tatmini
diizeylerinin artirtlmasinin ig performansi ve genel saglik
iizerindeki olumlu etkilerini vurgulamaktadir.
(Erol, Elektrik tiretim | Journal of Bu ¢alisma, Kirikkale'deki bir elektrik tiretim santralinin
Ozcan, & santrallarinda is | Turkish bakim siirecine uygun is giivenligi uzmanint segmek
Eren, giivenligi Operations amacuyla, kriter agirliklandirmasi i¢in Pisagor Bulanik
2021) uzmant Management AHP ve alternatiflerin degerlendirilmesi igin TOPSIS
seciminde hibrit yontemlerini kullanarak, uzmanlik kriterleri ve yogun
bir karar caligma saatlerine uygunluk gibi faktorleri degerlendirip,
modeli en uygun ve en uygunsuz uzmanlari belirlemistir.
(Cirakoglu | Is Giivenligi 4, Bu ¢aligma, i giivenligi uzmanliginin statiistiniin diisiik
Kelleci, Uzmanliginin International olmasinin nedenlerini ve bu statilyii artirmaya yonelik
2022) Statiisiine Iliskin | Ankara ¢Oziim Onerilerini kamu ve sanayide ¢alisan is giivenligi
Bir Pareto Multidisciplin | uzmanlarinin goriisleri baglaminda inceleyerek, olgubilim
Analizi ary Studies deseni ile yiiriitiilen bir arastirmada elde edilen verilerin
Congress balik kilgig1 diyagrami ve igerik analizi yontemleriyle

degerlendirildigini ortaya koymaktadir. Is giivenligi
uzmanlarinin mesleki statiistiniin diisiikliigliniin ana
nedenleri olarak ¢aligma ve ekonomik kosullar, mevzuat,
yetki sinirliliklari, ulusal kiiltiir ve alandaki akademik yap1
one ¢ikarken, uzmanlarin licret sorunlari, isverene
bagimlilik ve yetkilerinin yetersizligi en 6nemli alt
nedenler olarak belirtilmig; bu sorunlarin ¢6ziimii i¢in
mesleki egitim, mali destek ve yasal diizenlemelerin
iyilestirilmesi gerektigi vurgulanmistir.
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(Karanfil, | Is Giivenligi Calisma ve Bu makale, is giivenligi uzmanlig1 mesleginin
2023) Uzmanlig1 Toplum sanayilesme siirecinde nasil ortaya ¢iktigini, uluslararasi
Mesleginin diizenlemelerle nasil gelistigini ve Tiirkiye'deki 2012 Is
Ortaya Cikist ve Saglig1 ve Giivenligi Kanunu ile meslegin nasil dnemli
Gelisimi: hale geldigini, ingiltere, ABD ve Ispanya &rnekleriyle
Geligmis karsilastirmali olarak incelemektedir.
Ulkelerde ve
Tiirkiye’de s
Giivenligi
Uzmani
(Tuna & Proaktif Is Saghg1 ve Bu ¢alisma, is giivenligi uzmanlarimin proaktif kisiligi ve
Demirarsla | Kisiligin Giivenligi sosyo-demografik 6zelliklerinin yenilikgi is davraniglari
n, 2023) Yenilikgi Is Akademi tizerindeki etkilerini belirlemek amaciyla yapilmig ve
Davranigina Dergisi sonuglar, proaktif kisiligin yenilik¢i is davranigini pozitif
Etkisi: Is yonde etkiledigini, egitim diizeyinin ise yenilik¢i is
Giivenligi davranislarinda anlamli bir farklilik yarattigini, cinsiyet,
Uzmanlarina medeni durum, uzman sinifi ve yas degiskenlerinin ise
Yonelik Bir etkili olmadigin1 gostermis, bu nedenle proaktif kisilik
Uygulama gelistirme ve egitimlerin artirilmasi gerektigini
Onermektedir.
(Ozdemir, | Is Giivenligi Akademik Bu ¢aligsma, is giivenligi uzmanlar i¢in ig ilanlarini analiz
Kayabasi, | Uzmanlarimin Yaklasimlar ederek, en ¢ok aranan pozisyonun "is giivenligi uzman1"
Erkan, & Teknik Ve Dergisi oldugunu, is ilanlarinda siklikla lisans, C sinifi sertifika ve
Ciindiibey | Istihdam 1-3 y1l tecriibe talep edildigini; 6ne ¢ikan teknik
oglu, Edilebilirlik becerilerin mevzuata hakimiyet ve saha uygulamalari
2023) Becerileri: s denetimi, istihdam edilebilirlik becerilerinin ise bilgisayar
Ilanlar1 Uzerine kullanma, takim ¢aligmasi, iletigim ve problem ¢6zme
Bir Analiz oldugunu, ayrica tecriibesiz uzmanlarin ise aliminda
istthdam edilebilirlik becerilerinin, tecriibeli uzmanlarin
ise kabuliinde ise teknik becerilerin 6n planda oldugunu
gostermektedir.

Tablo 1°de yer alan calismalar, ISG profesyonelligi mesleginin cesitli ydnlerini inceleyen
onemli akademik arastirmalar1 6zetlemektedir.

Mesleki Statii ve Egitim: Bir¢ok calisma, mesleki glivenlik uzmanlarinin mesleki statiileri ve
egitimleri ile ilgili gesitli konular1 ele almaktadir. Ornegin, (Biyike1, 2010) mesleki giivenlik
uzmanlarmin ISG sistemindeki ve yasal diizenlemelerdeki roliinii incelerken, (Akboga,
Baradan, Giircanli, Dikmen, & Bayram, 2016) uzmanlarin egitimindeki yetersizlikleri ve
bagimsiz denetime olan ihtiyaglarini vurgulamaktadir. Bu durum, mesleki egitimdeki ve

mesleki bagimsizliktaki eksikliklerin 6nemini ortaya koymaktadir.

Yasal ve Mevzuat Diizenlemeleri: (Cam, 2012) ve (Kilkis & Alper, 2015) tarafindan yapilan

caligmalar, mesleki giivenlik uzmani sertifikasyonunda yasal doniistimleri ve mevzuat
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degisikliklerinin etkilerini ele almaktadir. Bu, mesleki giivenlik uzmani mesleginin yasal

yapisinin ve yonetmeliklerin mesleki uygulamalar iizerindeki etkisini gostermektedir.

Sorunlar ve Coziim Onerileri: (Orhan, 2014) ve (Taskiran, 2016) tarafindan yapilan
caligmalar, is giivenligi uzmanlarinin karsilagtigi sorunlari ele almakta ve bu sorunlara ¢éztimler
sunmaktadir. Is giivenligi uzmanlarmin bagimsizliginin ve yasal giivencelerinin artirilmasi

gerektigi vurgulanmaktadir.

Teknik ve istihdam Edilebilirlik Becerileri: (Ozdemir, Kayabasi, Erkan, & Ciindiibeyoglu,
2023), is giivenligi uzmanlarmin teknik ve istihdam edilebilirlik becerilerini incelemekte ve is
ilanlarinda en c¢ok talep edilen becerileri belirlemektedir. Bu calisma, meslekte teknik

becerilerin ve istihdam edilebilirlik becerilerinin 6nemini ortaya koymaktadir.

Is Tatmini ve Duygusal Iyilik: (Karakaya & Sanc1, 2017) ve (Cerev, 2018) tarafindan yapilan
caligmalar is giivenligi uzmanlarinin is tatmini ile duygusal iyi oluslar1 arasindaki iligkileri
incelemektedir. Is memnuniyeti ve mutlulugun uzmanlarin genel performans: ve saghg

iizerinde olumlu etkileri olabilecegini gostermektedir.

Mesleki Itibar ve Bagimsizhik: (Cirakoglu Kelleci, 2022) ve (Karanfil, 2023), is giivenligi
uzmanlarinin diisiik mesleki statiistinii ve bu durumu iyilestirmek i¢in Onerilen ¢déziimleri
tartismaktadir. Bu calismalar, meslegin itibarin1 ve bagimsizligin1 artirmanin dnemini

vurgulamaktadir.

Bu calismalar, is gilivenligi uzmani mesleginin ¢esitli yonlerini, yasanan zorluklar1 ve bu
zorluklara yonelik ¢oziimleri kapsamli bir sekilde incelemektedir. Mesleki egitim, yasal
diizenlemeler, teknik beceriler, is tatmini, mesleki itibar gibi alanlardaki iyilestirmeler is
giivenligi uzmanlarimin etkinligini artirarak is saghigr ve giivenliginin gelismesine katki

saglayabilir.

YONTEM

Arastirmanin Amaci ve Onemi

Bu ¢alismanin temel amaci, is giivenligi uzmanlarinin ISG uygulamalarina iliskin algilarin,
deneyimlerini ve Onerilerini derinlemesine incelemektir. Calisma, 1§ giivenligi uzmanlarinin

ISG siireglerine nasil katkida bulundugunu, karsilastiklarr zorluklar1 ve ¢oziim Onerilerini
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anlamay1 amaclamaktadir. Bu ¢ergevede, 6zellikle Tiirkiye'nin Bursa ilinde aktif olarak ¢alisan
is glivenligi uzmanlarinin mevzuata uyum, isyerlerinde giivenlik kiiltliriinlin gelistirilmesi ve
ISG uygulamalarinin etkin bir sekilde uygulanmasindaki rolii arastirilmistir. Ayrica, is
giivenligi uzmanlarinin iSG siireclerini daha etkin hale getirmek icin devletten, isverenlerden
ve calisanlardan beklentileri de bu ¢alismanin kapsamu igindedir. Calismanin nihai amaci, ISG
uygulamalarmin iyilestirilmesine yonelik oneriler gelistirmek ve ISG'lerin bu siireclerdeki
rolleri konusunda akademik bilgiye katkida bulunmaktir.

Calisma isyerlerinde ISG uygulamalarinin yayginlastirilmasi ve etkinlestirilmesi, is kazalar1 ve
meslek hastaliklarinin 6nlenmesinde 6nemli bir role sahiptir. Bu baglamda, is giivenligi
uzmanlarmin ISG uygulamalarma iliskin algilari ve deneyimleri, bu siireci iyilestirme
konusunda Onemli veriler saglamaktadir. Tiirkiye'de is uzmanlarimin goriislerine dayali
aragtirmalar smirlidir ve bu ¢aligma, is giivenligi uzmanlarinin deneyimlerine dayali ISG
politikalarinin gelistirilmesi i¢in 6nemli veriler sunmay1 amaglamaktadir. Ayrica, ¢alismada
ortaya ¢ikan temalar ve bulgular, ISG alanindaki uygulamalarin daha iyi anlasiimasina katkida
bulunurken, ISG politikalarinin gelistirilmesi i¢in pratik ¢dziimler sunmaktadir. Bu galismanin
sonuglari, is giivenligi uzmanlarmin ISG siireclerine daha etkili bir sekilde katilimin1 tesvik
edebilecek stratejilerin gelistirilmesine yardimci olabilir. Calisma, politika yapicilara ve
uygulayicilara isverenler, c¢alisanlar ve devlet politikalar1 arasindaki uyumu saglamada
rehberlik edebilir.

Arastirma Modeli

Nitel arastirma desenlerinden biri olarak olgu bilim yontemi segilmistir. Ozellikle egitim
bilimleri alaninda yaygin olarak kullanilan bu yontem, 20. yiizyil filozoflarindan Edmund
Husserl'in felsefi eserlerinden esinlenerek gelistirilmistir. Olgu bilim, bireylerin belirli bir
olguya iliskin deneyimlerini derinlemesine incelemeyi amaglamaktadir. Temel amag,
katilimcilarin bu olgu bilimi nasil deneyimlediklerini, ona nasil anlam verdiklerini ve bu
deneyimlere iligkin algilarini betimlemektir. Arastirmaci, fenomene iliskin 6znel deneyimleri
ayrintili olarak analiz eder ve bu deneyimlerin altinda yatan ortak temalar1 ve yapilar1 ortaya
cikarmaya calisir. Bu baglamda olgu bilim, bireylerin yasam diinyalarina odaklanarak bir
olguyu nasil algiladiklari1 anlamayr ve bu algilarin derinlemesine analizini yapmay1

amaclamaktadir (Yalc¢in, 2022). Bu ¢alismada nitel arastirma yontemlerinden igerik analizi i¢in
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teorik bir ¢erceve sunulmustur. Icerik analizi, arastirmacilarin yazili, gérsel veya isitsel
materyallerin sistematik bir sekilde incelenmesi yoluyla belirli bir konu hakkinda bilgi
edinmelerine ve bu bilgiden anlamli sonuglar ¢ikarmalarina olanak tanir. Aragtirma sorularini
belirleme, veri toplama, verileri kodlama ve analiz etme adimlarini igeren bu yontem, esnek
yapist sayesinde ¢esitli alanlarda kullanilabilir. Ancak anlamsal karmasiklik ve spekiilasyona
acik olma gibi dezavantajlar1 da vardir (Alanka, 2024).

Katihmeilar

Nitel aragtirmalarda katilimcilardan elde edilen verilerin karisikliga yol agmadan ayrintili bir
sekilde analiz edilebilmesi icin Bagkale (2016) tarafindan segilen drneklem biiyiikliigiliniin 6 ile
12 arasinda olmas1 dnerilmektedir (Baskale, 2016). Tiirkiye nin Bursa ilinde aktif olarak gorev
yapan 10 is giivenligi uzmani olusturmaktadir. Katilimcilarin se¢ciminde kolayda 6rnekleme
yontemi tercih edilmis ve gesitliligin saglanmasi amaciyla IGU’larin galistiklar: sektérler ve
sertifika siniflar1 dikkate alinmistir. Kolay ulasilabilir 6rnekleme, evrenden ulasilmasi kolay bir
orneklem secilerek belirlenir (Baltaci, 2018).Bu baglamda, katilimcilar 4 A smnifi, 3 B sinifi ve
3 C sinifi is glivenligi uzmanindan olugmaktadir.

Katilimcilarin Genel Bilgileri Tablo 1°de gosterilmektedir.

Tablo 1: Katilimeilarin Genel Bilgileri

Katilimcilar f %

A smifi Is Giivenligi Uzman1 4 %40
B sinifi Is Giivenligi Uzman1 3 %30
C smifi Is Giivenligi Uzman1 3 %30
Toplam 10 %100

Bu tabloda IGU’larin siniflara gore dagilimi ve her siifin toplam katilime1 sayisindaki yiizdesi
gosterilmektedir:

A Smnift Uzmanlar (%40): A Siifi uzmanlar en yliksek sertifika diizeyine sahiptir ve ¢ok
tehlikeli islerde calisabilirler. A Sinifi uzmanlarin aragtirmada diger gruplardan daha yiiksek
oranda temsil edilmesi, ISG uygulamalar1 hakkinda derinlemesine bilgi ve deneyim edinme

firsatin1 artirabilmektedir.
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B Sinifi Uzmanlar (9%30): B Siifi uzmanlar tehlikeli islerde ¢alismaya yetkilidir. Katilimcilarin
%30’ unu olusturmasi, tehlikeli sektorlerde ¢alisan IGU'larmn goriislerinin de arastirmada nemli
bir yer tuttugunu gostermektedir.

C Sinifi Uzmanlar (%30): C Siifi uzmanlar daha az tehlikeli islerde ¢alisabilirler.

Bu dagilim, gesitli sektdrlerde farkli sertifikasyon seviyelerindeki uzmanlarin ISG
uygulamalari ve karsilastiklar sorunlar hakkinda dengeli bir bakis agis1 sunmaktadir.
Verilerin Toplanmasi

Calisma verilerine arastirmaci tarafindan gelistirilen “Is Giivenligi Uzmanlarinin ISG
Uygulamalart Uzerine Yar1 Yapilandirilmis Goériisme Formu” kullanilarak ulasiimistir.
Oncelikle taslak goriisme formu hazirlamistir. Taslak goriisme formu egitim bilimleri alan
uzmaninin gorlislerine sunulmustur. Uzman degerlendirmelerinin ardindan ii¢ is giivenligi
uzman adayi ile goriisme formunun anlasilirliginin denetlenebilmesi amaciyla 6n uygulama
yapilmistir. Nihai olarak; uzman revizyonlar1 ve son kontrol sonucunda goriisme formu toplam
dokuz sorudan olugmustur. Gorlisme formu hazirlanma asamasinda oncelikle ilgili literatiir
incelenmistir. Bunun yaninda goriisme sorularinin arastirma amaci ve sorulariyla uyumlu
olmasina 6zen gosterilmistir. Arastirma verileri bir aylik bir siiregte elde edilmis ve yapilan tiim
goriismeler bilgisayar ortaminda kayit altina alinmistir. Gériisme formunda yer alan sorular su
sekildedir:

Bu Meslegi Icra Etmek I¢in Gerekli Yetkinlikler Nelerdir?

Meslegin Karsilagilan Zorluklar1 Nelerdir?

Is Kazas1 veya Meslek Hastaligi Gegiren Calisanlariniz Oldu Mu? Eger Olduysa, Bu Durumla
Ilgili Kisaca Bilgi Verebilir Misiniz ve Bu Durumda Nasil Bir Yaklasim Sergilediniz?

Is saglig1 ve giivenligi konusunda en sik karsilastiginiz zorluklar nelerdir ve bu zorluklar1 nasil
astyorsunuz?

Is glivenligi uzmanlarmin sektdrdeki rolii hakkinda daha fazla detay verir misiniz?
Isyerlerindeki giivenlik kiiltiiriiniin olusturulmasinda nasil katki sagliyorsunuz?

Is saghg ve giivenligi ekip calismasi gerektiren bir alan. Is arkadaslariyla ve diger
departmanlarla nasil etkili iletisim kuruyorsunuz

Size gore yasal diizenlemeler ve yonetmelikler nasil olmali? Bu kapsamda degisim nasil olmal1?

Denetimlere iliskin ne tiir problemler yasadiniz nasil ¢éziimlediniz?
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Veri Analizi

Icerik analizi, toplanan verilerin kavramsal ve tematik diizeyde organize edilip derinlemesine
incelenerek, betimsel analizle fark edilemeyen iliskilerin kesfedilmesini ve okuyucuya anlasilir
bir sekilde sunulmasini amaglayan bir yontemdir (Selguk, Palanci, Kandemir, & Diindar, 2014).
Calismada 1s giivenligi uzmanlarindan elde edilen bilgiler oncelikle bilgisayar ortamina
aktarilmis, daha sonra incelenerek defalarca okunmus ve analiz edilmistir. Bu siiregte verilerin
detayli incelemesi yapilarak olas1 kodlar belirlenmistir. Kodlama asamasinda goriisme
sorularinin yani sira uzman goriislerinden ve literatiirden de yararlanilmistir. Kodlar bir araya
getirilerek ortak yonler bulunmus ve buna gore alt temalar olusturulmustur.

Verilerin analizinde katilimcilarla yapilan goriismeler oncesinde elde edilen demografik
ozellikler de dikkate alinmis, calismada ele alinacak degiskenlerin yiizde ve frekans degerleri
hesaplanmistir. Elde edilen bulgularin raporlanmasinda oncelikli olarak mevcut durumun
tanimlanmasina yer verilmistir. Katilimeilarin goriislerini dogru bir sekilde aktarabilmek ve
yansitabilmek amaciyla is giivenligi uzmanlarina (6rm. A IGU 1, B IGU 1, C IGU 1) verilen
numaralar kullanilmistir. Bu yontem katilimcilarin anonimliginin korunmasi ve verilerin
gecerliliginin artirilmasi agisindan 6nemlidir.

Calisma icin, Bursa Uludag Universitesi Sosyal ve Beseri Bilimler Arastirma ve Yayin Etik
Kurulu, 3 Mayis 2024 tarihli, 2024-04 oturum sayili olur etik kurulu karar1 alinmastir.

BULGULAR
Tablo 4. Bu Meslegi Icra Etmek I¢in Gerekli Yetkinlikler Nelerdir? Birinci Goriisme
Sorusuna Ait Dagilim

Kod Katilimer f

Mesleki Nitelikler ve Gereklilikler BIGU 1,AIGU4,CIGU1,AIGU1,C 7
IGU2,BIGU 3, AIGU 2

Isin Niteligi ve Meslegin Anlanm BIGU2, CIGU3,AIGU3 3

Kisisel Ozellikler ve Yeterlilikler =~ C IGU 3 1

Egitim ve Sinav Siirecleri AIGU 1,AIGU 22 2

Mesleki Nitelikler ve Gereksinimler: Metinlerde, is giivenligi uzmani olmanin belirli resmi
gereksinimleri ve sertifikalar1 igerdigi vurgulanmaktadir. Is giivenligi uzmani olmak igin is
giivenligi sertifikas1 ve uzmanlik sertifikasi gereklidir. Bu, is glivenligi uzmanlarinin mesleki

yeterliliklerinin oldukg¢a diizenli ve resmi prosediirlerle sekillendigini géstermektedir.
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Isin Niteligi ve Meslegin Anlami: Meslegin teknik bilgi ve dokiimantasyona sahip olmanimn
otesinde, is kazalarin1 5nlemek gibi insan merkezli bir amaci vardur. Is giivenligi uzmanlarinin
caligmalarinin insan hayatin1 korumayi amagcladigi ve bu nedenle isin niteliginin biiylik
sorumluluk ve 6zveri gerektirdigi vurgulanmaktadir. Ayrica meslegi sevmek ve meslege icsel
bir baglilik hissetmek bu isin siirdiiriilebilirligi ve basarisi i¢in dnemli goriilmektedir.

Kisisel Ozellikler ve Yeterlilikler: Is giivenligi uzmanlarinin belirli kisisel 6zelliklere sahip
olmasi1 beklenir. Ozellikle inisiyatif alma, risk alma becerileri ve sorumluluk duygusu meslegin
gerektirdigi onemli kisisel Ozellikler arasindadir. Bu o6zellikler is glivenligi uzmanlarmin
sorunlar1 proaktif bir sekilde 6ngérme ve ¢oziimler liretme becerisi kazanmasini saglar.
Egitim ve Sinav Siirecleri: bagliginda, belgeleri almak i¢in 2 veya 4 yillik boliimlerden mezun
olmak, bakanlik tarafindan diizenlenen egitimlere katilmak ve OSYM tarafindan diizenlenen
sinavda belirli bir puan almak zorunludur. Alternatif olarak, teknik 6gretmen mezunlarinin da
bu siireclere katilabilecegi belirtilmektedir.

Tablo 5. Meslegin Karsilasilan Zorluklari Nelerdir? Ikinci Gériisme Sorusuna Ait Dagilim

Kod Katihmel f
Is Giivenligi Kiiltiirii Eksikligi AIGU1,AIGU3,CIGU 1, AIGU 4 5
Isveren ile Iletisim Zorluklar BIGU 2, AIGU 1, CIGU 3, AIGU 4 4
Calisan ile iletisim Zorluklar BIGU2,BIGU 3,CIGU 1, CiGU 2 4
Uzmanlarin Rehberlik ve Damsmanhk A IGU 2, A IGU 3, A IGU 4 3
Rolii

Uzmanlari isveren ve Calisan BIGU2,CIGU 2, CIGU 3, BIiGU 3 4
Arasindaki Rolii

Mesleki Zorluklar ve Psikolojik BIGU 1, CIGU 2, A IGU 4 3
Gerginlik

Tablo 5’de belirtildigi tlizere, giivenlik kiiltiiriiniin eksikligi en sik vurgulanan sorunlardan
biridir. Uzmanlarin karsilastig1 baslica zorluklar arasinda hem isverenlerle hem de ¢alisanlarla
iletisim kurmada yasanan zorluklar yer almaktadir. Is giivenligi uzmanlarinin rehberlik
gorevlerinin anlasilmamasi ve uzmanlarin isverenler ile c¢alisanlar arasinda koprii gorevi
gormesi meslegin temel noktalaridir. Bu analiz, is giivenligi uzmanlariin karsilastig
zorluklarin hem isverenlerle hem de ¢alisanlarla iletisimde ve mesleki bagimsizliklarini

korumanin 6nemi konusunda yogunlastigin1 vurgulamaktadir.
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Tablo 6. Is Kazas1 veya Meslek Hastalig1 Gegiren Calisanlariniz Oldu Mu? Eger Olduysa, Bu
Durumla ilgili Kisaca Bilgi Verebilir Misiniz ve Bu Durumda Nasil Bir Yaklasim
Sergilediniz? Ugiincii Goriisme Sorusuna Ait Dagilim

Kod Katilmeci f

Is Kazalar ve i1k Miidahale BIGU1,BIGU2,CiIGU 1,CIGU2,AIGU 7
1,CIGU 3, AIGU 4

Kaza Bildirimi ve Analizi CIGU1,CIGU2,BIGU 3, CIGU3,AIGU 6
2,AIGU3

Kazalarin Onlenmesi ve Tyilestirme BiGU2,CIGU 1,BIGU 3, AIGU 2 4

Meslek Hastaliklari CIGU2,BIGU 3 2

Kazalarin Cesitleri AIGU1,BIGU2,CIGU3,AIGU2, AIGU 5
3

Psikolojik ve Is Yiikii Zorluklar BIGU 2, AIGU 1, AIGU 2 3

Tablo 6’da belirtildigi lizere, en sik karsilasilan ve vurgulanan tema is kazalarina miidahale ve
raporlamadir. ilk yardim, kaza magdurlarmin sevk edilmesi ve kaza raporlamasi &nemli
siirecler olarak one ¢ikmaktadir. Kaza analizleri ve kok neden arastirmalari, kazalarin tekrarinin
onlenmesine yonelik 6nemli bir ¢alisma alan1 olarak 6n plana ¢ikmistir. Meslek hastaliklarinin
nadir goriilmesi is giivenligi uzmanlarinin is kazalari ile daha fazla ilgilendigini gostermektedir.
Ozellikle dliimciil kazalar gibi ciddi durumlar karsisinda psikolojik ve is yiikii zorluklarinin
uzmanlar iizerinde stres ve baski yarattig1 belirtilmistir. Bu analiz, is giivenligi uzmanlarinin
hem is kazalarinin 6nlenmesinde hem de miidahale ve raporlama siire¢lerinde 6nemli rol
oynadigini, kazalarin meslek hastaliklarindan daha sik yasandigini ve bu durumun uzmanlar

izerinde psikolojik baski yarattigini ortaya koymaktadir.

Tablo 7. Is giivenligi uzmanlarinin sektdrdeki rolii hakkinda daha fazla detay verir misiniz?
Doérdiincti Goriisme Sorusuna Ait Dagilim

Kod Katilimel f
Is Giivenligi Uzmanlarinin Rolii CIGU1,CIGU2,AIGU1,BIGU1,CIGU3, 6
A IGU 4
Isverenle iletisim ve ikna Siireci BIGU2,AIGU 1,BIGU3,CIGU3,AIGU4 5
Sektorel Farkhliklar B IGU 3, AIGU 3, A IGU 4 3
Mesleki Tutum ve Biling AIGU 2, CIGU 3, AIGU 3, AIGU 2 4
Is Giivenligi Uzmanlarimin Sektérdeki A IGU 4, A IGU 3 2

Aktifligi

Tablo 7°de belirtildigi iizere, Is giivenligi uzmanlarinin is kazalarini énlemek icin rehberlik,
danismanlik ve aldiklar1 6nlemler uzmanlarin en 6nemli rollerinden biri olarak ortaya ¢ikmaistir.

Ancak bu rollerin yeteri kadar bilinmedigi de vurgulanmustir. Isverenle iletisimde ve isvereni
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ikna etme siirecinde yasanan zorluklara sik¢a deginilmis ve bu durumun uzmanlar i¢in 6nemli
bir sorun teskil ettigi belirtilmistir. Sektorel farkliliklar uzmanlarin is yerindeki rol ve
sorumluluklarmin farklilagsmasina neden olurken, ig giivenligi kiiltlirtintin farkli sektorlerde
aynt diizeyde olmadigim1i gostermektedir. Mesleki tutum ve farkindalik, is giivenligi
uzmanlarinin bu isi maddi kazangtan ziyade toplumsal fayda amaciyla yapmasi gerektigi fikrini
on plana cikarmaktadir. Uzmanlarin daha aktif ve gorlinlir olmasi gerektigi, uzmanlarin
isyerinde daha fazla bulunmasi gerektigi yoniindeki goriisleri icermektedir. Bu analiz, is
giivenligi uzmanlarmin is yerindeki rollerinin ve sektorel farkliliklarin nasil algilandigini,
uzmanlarin igverenlerle yasadiklari sorunlar1 ve mesleki farkindaliga yonelik tutumlarini ortaya
koymaktadir.

Tablo 8. Isyerlerindeki giivenlik kiiltiiriiniin olusturulmasinda nasil katki sagliyorsunuz?
Besinci Goriisme Sorusuna Ait Dagilim

Kod Katilmel f

Egitim ve Bilgilendirme CIGU1,CIGU2,AIGU2,AIGU3,AIGU 7
4,BIGU 3,CIGU 3

Isveren ve Uzman lletisimi BIGU 1, BIGU 2 2

Is Giivenligi Kiiltiirii AIGU1,AIGU3,AIGU 4 3

Saha Calhismalar1 ve Uygulamalar CIGU 1,CIGU2,CIGU 3 3

Tablo 8’de belirtildigi iizere, Is giivenligi uzmanlarinin temel sorumluluklarindan biri olarak
egitim ve bilgilendirme en ¢ok vurgulanan temadir. Egitimin hem ¢alisanlara hem de topluma
erken yaslardan itibaren verilmesi gerektigi vurgulanmaktadir. Isveren ile uzman arasindaki
iletisim ve igverenin ikna edilmesi 6nemli bir sorun olarak ortaya ¢ikmaktadir. Uzmanlar,
isverenin 1§ giivenligi kiltlirline yeterli 6nemi vermemesinin bir zorluk oldugunu
belirtmektedir. Is giivenligi kiiltiirii, uzmanlar ve calisanlarm ortak sorumlulugu olarak
tanimlanmaktadir. Bu kiiltiiriin egitim ve is giivenligi uygulamalariyla olusturulmas1 gerektigi
vurgulanmaktadir. Saha ¢aligmalar1 ve uygulamalari, is glivenligi uzmanlarinin sahada aktif
olmasinin ve ¢alisanlarla birebir iletisim kurmasinin 6nemine dikkat cekmektedir. Bu analiz, is
giivenligi uzmanlarinin gorev alanlarindaki temel sorunlari ve ¢6ziim Onerilerini
detaylandirmakta ve egitimin oncelikli oldugu ve igverenle iligkilerin gelistirilmesi gerektigi

sonucunu ortaya koymaktadir.
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Tablo 9. Is saglig1 ve giivenligi ekip calismas1 gerektiren bir alan. Is arkadaslariyla ve diger
departmanlarla nasil etkili iletisim kuruyorsunuz? Altinc1 Goriigme Sorusuna Ait Dagilim

Kod Katiimci f
Tletisim ve Koordinasyon BIGU1,CiGU2,AIGU1,BIGU3,CIGU3, 7
AIGU 2, AIGU 4

Is Giivenligi Kurallarinin CIGU 1,CIGU3,BIGU2 3
Uygulanmasi

Teknoloji Kullanimi BIGU 1,BIGU 3 2
Ekip Calismasi AIGU1,AIGU3,CIGU2,CiGU 1 4
Personel Yetersizligi AIGU3,AIGU2,AIGU 1 3

Tablo 9’da belirtildigi tizere, iletisim ve koordinasyon en sik tekrarlanan tema olarak One
¢ikarken, uzmanlarin is yerinde etkin ve siirekli iletisimin saglanmasina yonelik ¢abalar1 dikkat
cekmektedir. Isverenle iletisim kurmada yasanan zorluklar ve is giivenligi kurallarmin
uygulanmasi diger 6énemli konular olarak 6ne ¢ikmaktadir. Teknolojinin kullanimi1 pandemi
sirasinda iletisimde kullanilan yeni araglarin 6nemli bir parcasi haline gelmistir.

Tablo 10. Size gore yasal diizenlemeler ve yonetmelikler nasil olmali? Bu kapsamda degisim
nasil olmali? Yedinci Gorlisme Sorusuna Ait Dagilim

Kod Katihmci f
Yasal Diizenlemelerin Yetersizligive A IGU 1,AIGU4,BIGU1,BiGU3, 5
Sik Degismesi A IGU 2

Denetimlerin Yetersizligi ve CiGU1,CIGU 2, AIGU 3 3
Artirilmasi Geregi

Yonetmeliklerin Esnekligi ve AIGU1,AIGU2,AIGU3,BIGU1, 6
Uygulanabilirligi BIGU 3,CIGU 3

Is Giivenligi Uzmanlarinin Maasive C IGU 2, AIGU 3 2
Bagimsizhig:

Isverenlere Verilen Cezalarin Azhgn B IGU 2 1
Is Giivenligi Uzmanlarinin BIGU 3 1

Artirilmasi Geregi

Gorevlendirme ve Erteleme Sorunlar1 A IGU 2, A IGU 3, A IGU 4
Yonetmeliklerin Sahadaki AIGU2,BIGU 1,CIGU 3, AIGU 3 4
Uygulanabilirligi

w

Tablo 10°da belirtildigi tizere, katilimcilar, mevcut is giivenligi mevzuatinin siirekli degistigini,
eksik kaldigint ve bu degisikliklerin sahada uygulanmasimi zorlastirdigini belirttiler.
Denetimlerin daha sik yapilmasi gerektigi vurgulanarak, 6zellikle mevcut diizenlemelerin
sahada ger¢ekten uygulanip uygulanmadig konusunda daha iyi denetim yapilmasi gerektigi

belirtildi. Diizenlemelerin sahada uygulanmasinin zor oldugu ve bazi maddelerin gevsetildigi
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belirtildi. Calisanlara yonelik olmasi gereken diizenlemelerin daha kapsamli bir sekilde
yazilmasi gerektigi vurgulandi. Is giivenligi uzmanlarinin isverenleri tarafindan maas almasinin
bagimsizliklarini etkiledigi ve bunun da mesleki siirecleri zorlastirdigi belirtildi. Isverenlere
uygulanan cezalarin caydirici olmadigi ve bu cezalarin artirilmasi gerektigi ifade edilmistir.
Uzman sayisinin yetersiz oldugu ve bu sayilarin artirilmasi gerektigi one stiriilmiistiir. Atama
stireclerinde yasanan sorunlar ve siirekli ertelemelerin is giivenligi siireclerini aksattig1 ifade
edilmistir.

Bunun sonucunda is giivenligi uzmanlar1 mevzuat, denetim, bagimsizlik ve ceza sisteminde
onemli sorunlar yasadiklarini belirterek bu alanlarda iyilestirmeler yapilmasi gerektigini
vurgulamaktadir.

Tablo 11. Denetimlere iliskin ne tiir problemler yasadiniz nasil ¢éziimlediniz? Sekizinci
Gorligme Sorusuna Ait Dagilim

Kod Katilmel f
Denetim Siirekliligi B IGU 1, A iGU 3, BiGU 3 3
Sorumluluk BIGU 2, CIGU 2, A IGU 2 3
Uygulama ve Egitim CIGU 1, AIGU 4 2
Sorunlar ve Céziimler CIGU3,AIGU 1 2
Analiz ve Gelistirme AIGU3 1

Tablo 11°’de, denetim siirekliligi kodu, denetimlerin diizenli ve siirekli olarak
gerceklestirildigini vurgulamaktadir. Katilimeilar, giinliik, haftalik ve aylik denetimlerin
gergeklestirildigini ve bu siireglerin etkinligini ve Onemini gosterdigini belirtmislerdir.
Stireklilik, is saglhigi ve giivenligi uygulamalarinin etkinligini artirmada kritik bir faktordiir.
Sorumluluk kodu, is giivenligi uzmanlarinin ve igverenlerin denetim siireglerinde tistlendikleri
rollerin 6nemini gostermektedir. Katilimcilar, belge denetimi ve saha denetiminde farkli
sorumluluklar oldugunu ve denet¢ilerin yasay1 bilmemelerinin sorunlara yol agabilecegini
belirtmektedir. Bu, denetim siirecinin kalitesini ve giivenilirligini etkileyen bir faktordiir.
Uygulama ve egitim kodu, mesleki saglik ve giivenlik diizenlemelerinin etkili bir sekilde
uygulanmasmin gerekliligini vurgulamaktadir. Katilimeilar, diizenlemeleri izleme ve
calisanlara pratik egitim saglamanin Onemini ifade ettiler. Egitim, c¢alisanlarin giivenlik
farkindaligini artirarak is yerindeki riskleri azaltmaya katkida bulunur. Sorunlar ve Cozlimler
kodu, denetim siireclerinde karsilasilan zorluklar1 ve bunlara sunulan ¢éziimleri kapsamaktadir.

Katilimcilar, saha denetimleri sirasinda ara¢ temininde karsilasilan sorunlar1 ve bu sorunlara
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getirdikleri ¢oziimleri paylasarak uygulamada Kkarsilasilan engelleri asma becerilerini
gosterdiler. Sorunlar1 belirlemek ve ¢ozmek, is saglig1 ve giivenligi uygulamalarinin etkinligi
icin kritik dneme sahiptir. Analiz ve gelistirme kodu, kok neden analizi gibi siireglerin
uygulanmasi hakkinda bilgi saglar. Katilimcilar, sorunlarin kok nedenlerini belirlediklerini ve
bunlar i¢in ¢oziimler gelistirdiklerini belirtmektedir. Bu tiir analizler, siirekli iyilestirme ve
gelistirme igin gereklidir ve ISG sistemlerinin gii¢lendirilmesine katkida bulunur.

SONUC VE ONERILER

Arastirma verilerinin sonuglar1 degerlendirildiginde; is giivenligi uzmanlarinin sadece teknik
bilgiye sahip olmalar1 degil, ayn1 zamanda insan odakli ve sorumluluk bilinciyle hareket
etmeleri gerektigi goriilmektedir. Mesleki egitim ve sertifikasyon siiregleri biiyilk onem
tasimaktadir ancak kisisel 6zellikler ve meslege duyulan sevgi de is glivenligi uzmanlarinin
etkili performansinda énemli rol oynamaktadir. Bu meslegi icra edebilmek i¢in en 6nemli
yeterliliklerin mesleki yeterlilikler ve gereklilikler oldugu, bunu isin niteligi ve meslegin
anlamu, kisisel 6zellikler ve yeterlilikler ile egitim ve siav siiregleri takip ettigi goriilmektedir.
Is giivenligi uzmanlarinin karsilastigi en yaygin zorluklar arasinda is giivenligi kiiltiiriiniin
eksikligi, isveren ve calisanlarla iletisim sorunlar1 ve uzmanlarin igveren ve calisanlar
arasindaki rollerinin getirdigi mesleki zorluklar yer almaktadir. Is giivenligi uzmanlarinin is
kazalar1 ve ilk miidahale siire¢leri konusunda en fazla deneyimi bulunmakta olup, kaza
raporlamasi ve analizi, kaza onleme ve iyilestirme ¢alismalari, kazalarin ¢esitliligi 6n plana
¢ikan 6nemli konular arasindadir. Is giivenligi uzmanlarinin sektdrdeki en dnemli rolii, is
giivenligi siireglerini yonlendirmek olup, isverenle iletisim ve ikna siirecleri, mesleki tutum ve
farkindalik, sektorel farkliliklar da uzmanlarin gérevlerini yerine getirmesinde 6nemli unsurlar
olarak &ne ¢ikmaktadir. Is giivenligi uzmanlari, isyerlerinde giivenlik kiiltiiriiniin olusmasina
cogunlukla egitim ve bilgilendirme faaliyetleriyle katki saglamakta, bu siirecleri saha
caligmalari, isverenlerle iletisim ve gilivenlik kiiltiirlinlin  yayginlastirilmasiyla da
desteklemektedir. Is saghigi ve giivenligi alaninda etkili iletisim, iletisim ve koordinasyon ile
ekip caligsmasi unsurlarinin 6n planda oldugu, 1§ giivenligi kurallarinin uygulanmasi ve teknoloji
kullaniminin bu stireci destekleyen oOnemli faktorler arasinda oldugu goriilmektedir.
Katilimeilar, ISG alaninda koklii bir degisimin gerekliligini vurgulayarak, yasal diizenlemelerin

yetersizligine ve sik sik degismesine, denetimlerin arttirilmasi gerektigine, diizenlemelerin
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esnekligine ve uygulanabilirligine dikkat ¢ekmektedir. Denetim siireglerinde karsilasilan temel
sorunlar denetimin siirekliligi ve sorumlulugu iizerinde yogunlasirken, katilimcilar ayni
zamanda uygulama ve egitim gibi alanlarda da ¢oziim gelistirmenin gereklili§ine vurgu
yapmaktadir.

2012-2023 SGK verilerine gore, Tiirkiye'de is kazalar1 ve hastaliklariyla ilgili ciddi sorunlarin
devam ettigini ve bu sorunlarin ozellikle 2010lu yillarin ortalarindan itibaren arttigini
gostermektedir. Is kazalarinin sayisinda ve sikliginda goriilen keskin artis, ISG alaninda daha
etkili politika ve uygulamalara ihtiya¢ oldugunu ortaya koymaktadir. Is kazalar1 nedeniyle
meydana gelen 6liim sayilarinda ve siddet oranlarinda da artislar gézlemlenmis olup, bu durum
is giivenligi onlemlerinin etkinligini sorgulatan bir tablo sunmaktadir. Sonug olarak, bu veriler
Tiirkiye'de ISG alaninda daha sik1 denetimler, egitimler ve farkindalik yaratma faaliyetlerinin
yapilmasi gerektigini gostermektedir. Bu baglamda, ISG alaninda farkindalik ¢aligmalarinin
onemli aktorlerinden biri, alanda aktif olarak calisan is giivenligi uzmanlaridir. Is giivenligi
uzmanlari, igyerlerindeki risklerin belirlenmesi, Onleyici tedbirlerin uygulanmast ve
calisanlarin bilinglendirilmesi stireclerinde 6nemli rol oynarlar. Bu nedenle, is giivenligi
kiiltiirtintin  yayginlagtirilmasi, is kazalarinin ve meslek hastaliklarinin  6nlenmesinde
uzmanlarin aktif katilimi ve siirekli mesleki gelisimi, ISG hedeflerine ulasmada kilit bir faktor
olarak degerlendirilmelidir.
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BIiBLIYOMETRIK ANALIiZi: VOSVIEWER UYGULAMASI
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OZET

Bu calisma, giivenlik kiiltiirii ve duygusal zekd konusunda literatiirde yapilan ¢alismalarin
evrimini haritalamay1 amaglamaktadir. Calismanin temel amaci, bibliyometrik analiz
yontemini kullanarak gilivenlik kiiltiirii ve duygusal zeka ile ilgili mevcut literatiirii sistematik
olarak 6zetlemek, kavramlarin ¢alisma egilimlerini ortaya koymak ve bu alandaki arastirma
bosluklarini belirlemektir.

Arastirma kapsaminda, 2013-2023 yillar1 arasinda Web of Science veri tabaninda yayinlanan
farkl tiirdeki caligsmalar incelenmis ve bu calismalara ait bibliyometrik veriler analiz edilmistir.
(Calismada elde edilen nicel veriler ve sayisal 6l¢iim gostergeleri 1518inda, giivenlik kiiltiirii ve
duygusal zekd kavramlart lizerine yapilan arastirmalarin aragtirmacilara biitiinciil bir bakis
acistyla sunulmasi amaglanmistir. Verilerin analizinde islevselligi ve gorsellestirme yetenegi
nedeniyle VOSviewer yazilimu tercih edilmistir.

Analiz sonuglarina gore, glivenlik kiiltiirii ve duygusal zekd kavramlar arasindaki iligkiye
iligkin 49 calismanin yillara gore dagiliminda en yiiksek yogunluk sirasityla 2023 (10 eser),
2022 (9 eser) ve 2020 (8 eser) yillarinda goriilmiistiir. Caligma, bu iki kavram arasindaki
iligkinin derinlemesine anlasilmasina katkida bulunmayir amacglamaktadir ve gelecekteki
aragtirmalara rehberlik edebilecek bulgular sunmaktadir.

Anahtar Kelimeler: Giivenlik Kiiltiirii, Duygusal Zeka, Bibliyometrik Analiz.

BIBLIOMETRIC ANALYSIS OF RELATIONSHIPS BETWEEN SECURITY
CULTURE AND EMOTIONAL INTELLIGENCE: VOSVIEWER APPLICATION

ABSTRACT

This study aims to map the evolution of the literature on safety culture and emotional
intelligence. The study's main purpose is to systematically summarize the existing literature on
safety culture and emotional intelligence using the bibliometric analysis method to reveal the

study trends of the concepts and identify research gaps in this field.
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Within the scope of the research, different types of studies published in the Web of Science
database between 2013-2023 were examined, and bibliometric data of these studies were
analyzed. In light of the quantitative data and numerical measurement indicators obtained in
the study, it aims to present the research on the concepts of safety culture and emotional
intelligence to researchers from a holistic perspective. VOSviewer software was preferred for
data analysis due to its functionality and visualization capability.

According to the results of the analysis, in the distribution of 49 studies on the relationship
between the concepts of safety culture and emotional intelligence by years, the highest density
was observed in 2023 (10 studies), 2022 (9 studies), and 2020 (8 studies), respectively. The
study aims to contribute to an in-depth understanding of the relationship between these two
concepts and provides findings that can guide future research.

Keywords: Safety Culture, Emotional Intelligence, Bibliometric Analysis.

GIRIS

Bilgi ¢aginda bilimsel arastirmalarin hizla artmasi, arastirmacilarin bu yogun bilgi akisini takip
etmesini ve degerlendirmesini zorlastirmaktadir. Son yillarda, bibliyometrik analiz is
arastirmalarinda biiyiik bir popiilerlik kazanmistir. Bibliyometrik analiz yontemleri, bu
karmasgik bilgi ortamini anlamak ve analiz etmek i¢in 6nemli bir ara¢ haline gelmistir. Scopus
ve Web of Science gibi bilimsel veri tabanlarinin ve Gephi, Leximancer, VOSviewer gibi
bibliyometrik yazilimlarin gelistirilmesi ve erisilebilir hale gelmesi, arastirmacilarin literatiir
analizlerini daha kapsamli ve sistematik bir sekilde yapmalarina olanak tanimaktadir.
VOSviewer yazilimi, 06zellikle bibliyometrik aglarin gorsellestirilmesi ve analizinde
arastirmacilara pratik ve kullanigh bir ¢6ziim sunmaktadir (Dereli, 2024). VOSViewer,
bibliyometrik haritalarin olusturulmasi ve gorsellestirilmesi igin gelistirilmis bir bilgisayar
programidir (Nandiyanto & Husaeni, 2022). VOSviewer tarafindan olusturulan kiimeler,
haritada otomatik olarak renkli olarak gorsellestirilir. Kiimeleme algoritmasi daha fazla veya
daha az kiime elde edecek sekilde degistirilebilen bir parametre ile ¢alisir. Ayrica VOSviewer
araciligiyla kiime yogunlugu ve renk dagilimlar gorsel olarak sunulabilmektedir (Luckyardi,
Hurriyati, & Disman, 2022). Bibliyometrik analiz, biiyilk miktarda bilimsel veriyi isleme
yetenegi ve yliksek arastirma kapasitesi liretim kapasitesi nedeniyle i arastirmalarinda yaygin

olarak kullanilmaktadir. Bu yontem, bilim adamlarinin makale ve dergi performansindaki,
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isbirligi modellerindeki ve arastirmadaki degisiklikleri ayirt etmesine ve ayni1 zamanda belirli
bir alandaki bilgiyi genisletmesine olanak tanir. Bibliyometrik analiz, literatiir taramalarinin
yani sira performans ve tematik analiz gibi objektif ve subjektif degerlendirmelerle de
miimkiindiir (Donthu, Kumar, Mukherjee, Pandey, & Lim, 2021). Bibliyometrik analiz, genis
capl akademik literatiire makroskobik bir genel bakis sunmayr miimkiin kilan bir tekniktir.
Yaym gec¢misine iligkin bilgilerin nicel analizi yoluyla, belirli bir arastirma alanindaki bilimsel
ciktilarin ozellikleri ve gelisimi haritalanabilir. Bibliyometrik analiz, belirli bir arastirma
alanindaki en son gelismeleri, arastirma yonelimlerini ve 6nde gelen konular1 ortaya koyabilir.
Ayrica, hem icerik hem de cografi agidan belirli bir disiplin icerisindeki mevcut bosluklarin
tespit edilmesine olanak saglar. Bunun yami sira, bibliyometri bilimle ilgili karar alma
siireglerinde Onemli bir rol oynamaktadir. Akademik pozisyonlar igin bagvurularin
degerlendirilmesi, dergilerin, {ilkelerin ve kurumlarin performanslarinin Glgiilmesi gibi

alanlarda yaygin olarak kullanilmaktadir (Nunen, Li, & Reniers, 2018).

Bu ¢aligmada, dncelikle "giivenlik kiiltiiri" ve "duygusal zekad" kavramlari i¢in kapsamli bir
kavramsal c¢er¢eve olusturulmustur. Daha sonra, ¢aligmanin yontemi tartisilmis ve 2013-2023
yillar1 arasinda bu iki kavram {izerinde yapilan arastirmalarin gelisim siirecini incelemek i¢in
yogun bir gorsel ag analizi kullanilmistir. Bu yontemin, "gtivenlik kiiltiirii" ve "duygusal zeka"
alanindaki caligmalar1 degerlendirme siirecinde ilgili arastirmacilara onemli bir kolaylik

saglayacagi ongoriilmektedir.

2. KAVRAMSAL CERCEVE
Bu boliimde ¢alismada ele alinan “Giivenlik Kiiltiiri” ve “Duygusal Zeka” kavramu ile ilgili

tanimlar ve iligkili kavramlar ile ilgili bir alanyazin taramasi1 yer almaktadir.

2.1. Giivenlik Kiiltiirii Kavramn ve iliskili Kavramlar Uzerine Bir Alanyazin Taramasi

Giivenlik kiiltiirti, 15 kazalar1 ve meslek hastaliklarini 6nlemek amaciyla ¢alisanlarin giivenlige
iliskin tutum, inang ve algilarini olumlu yonde degistiren, isletmelerde egitim ve risk onleme
programlari yoluyla gelistirilen ve is kazalarinin en 6nemli nedenlerinden biri olan giivensiz
davraniglarin 6nlenmesinde hayati rol oynayan bir kavramdir. Giivenlik kiiltiirli, calisanlarin
giivenlik algilarini, degerlerini, tutumlarini ve davraniglarini sekillendiren, orgiit kiiltiirlintin bir

alt 0gesi olarak tanimlanan ve OoOrgiitlerin saglik ve giivenlik performansin1 dogrudan
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etkilemektedir. Giivenlik kiiltiirii, 6rgiit giivenligini artirma amaciyla bireylerin ve gruplarin
giivenlik tutumlarini, davranislarini ve inanglarini sekillendiren, farkli disiplinlerden etkilenen
ve orgiitsel glivenlik davranislariyla iligkili bir kavram olarak tanimlanmaktadir (Karaman &
Eravci, 2020). Glivenlik kiiltiirii kavram ilk olarak 1986 Cernobil kazasinin ardindan OECD
Niikleer Ajansi'nin 1987 tarihli raporunda tanimlanmis ve kazanin baslica nedenlerinden birinin
zayif giivenlik kiiltlirii oldugu vurgulanmistir. Literatiirde giivenlik kiiltiirli i¢in bir¢cok tanim
olmasina ragmen, bu konuda evrensel bir fikir birligi yoktur. En ¢ok atif yapilan tanimlardan
biri, giivenlik kiiltiiriinii bireylerin ve gruplarin saglik ve giivenlik yeterliligiyle ilgili
degerlerinin, tutumlarinin, algilarinin ve davranislarinin iiriinii olarak tanimlayan HSE (Health
and Safety Executive) 1993°te yapilmistir (Dursun, 2013). Turner ve ark. (1989) bu kavrami
tehlikelerin ve zararlarin azaltilmasina iligkin inanglar, normlar ve sosyal-teknik uygulamalar
olarak degerlendirirken, Ingiliz Endiistri Konfederasyonu (1991) giivenlik kiiltiiriinii riskler ve

kazalar hakkinda paylasilan inang ve fikirler olarak tanimlamaktadir (Cox & Flin, 1998).

Ulkemizde 2012 yilindan 2023 yilina kadar is kazas1 sayisinda énemli bir artis gdzlenmektedir;
2012 yilinda 74.871 olan is kazasi sayis1, 2023 yilinda 681.401°e ulasmistir. 2012'den 2023'e
kadar is kazasi sayisinda belirgin bir artis oldugu gozlemlenmektedir; 2012'de 74.871 olan is
kazasi say1s1, 2023'te 681.401'e ulasmustir. Is kazas1 sonucu 6lii sayis1 da degiskenlik gdsterse
de ozellikle 2023 yilinda 1.966 gibi yliksek bir sayiya ulasmistir Meslek hastaligi sayis1 2018
yilindan itibaren artarak 2023 yilinda 945’e ulasmis ancak meslek hastaligi sonucu oliimler
genel olarak diisiik seviyelerde kalmistir (SGK, 2024). Calisanlarin davraniglari giivenlige
yonelik tutumlarini yansitmaktadir ve is kazalarinin ve meslek hastaliklarinin biiyiik bir kismi
giivensiz davranislardan kaynaklanmaktadir. Pozitif giivenlik kiiltiiriinde ¢alisanlar tehlikelerin
farkindadir, riskleri ciddiye alir, glivenligi aligkanlik haline getirir ve is saglig1 ve giivenligi
(ISG)politikalarina uyar; olumsuz giivenlik kiiltiiriinde ise riskler goz ard: edilir ve galisanlar
zarar gormeyecekleri inanciyla giivenlik 6nlemlerini ihmal ederler (Okur & Yurtsever, 2000).
Sonug olarak, giiclii bir glivenlik kiiltiirti, is kazalarin1 ve hastaliklarini azaltmaya yardimci olan
giivenli bir ¢alisma ortam1 yaratmada onemli rol oynayan bir faktordiir. Glivenlik kiiltiiriinii
iyilestirmek, is sagligi ve giivenligi yonetim sistemlerinin etkinligini artirarak ¢aliganlarin

saglhigini ve giivenligini korumada énemli bir adimdir.
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2.2. Duygusal Zeka Kavram ve iliskili Kavramlar Uzerine Bir Alanyazin Taramasi

Duygusal zeka kavrami, son yillarda insan davranislarini agiklamada aragtirmacilarin yogun
ilgisini ceken bir konu haline gelmistir. Ingilizce'de "Emotional Intelligence" (El) veya
"Emotional Quotient" (EQ) olarak tanimlanan ve Tiirk¢e'ye "Duygusal Zeka" (DZ) olarak
cevrilen bu kavram, duygu ve zeka konusundaki arastirmalar1 glindeme getirmistir. Duygusal
zeka, kisinin kendi ve baskalarinin duygularini izleme, ayirt etme ve bu bilgileri diisiince ve
eylemlerine yon verme yetenegi olarak tanimlanmaktadir (Salovey & Mayer, 1990). Psikolog
Daniel Goleman, "Duygusal Zeka: Neden IQ'dan Daha Onemlidir" adli kitab1 ve ilgili
caligmalariyla bu kavrama onemli bir popiilerlik kazandiran bir bilim insanidir. Goleman,
duygusal zekay1 "kendini motive etme, aksiliklere ragmen devam etme, diirtiileri kontrol etme
ve tatmini erteleme, ruh halini diizenleme, sorunlarin diisiinceyi engellemesine izin vermeme ve
kendini baskalarinin yerine koyma yetenegi" olarak tanimlar. Goleman, 6z farkindalik, 6z
yonetim, motivasyon, empati ve iliskilerde ustalik gibi bes temel duygusal zeka 6gesini 6ne
siirer. Bu bes alan gruplara ayrilir ve her alan kariyer hayatinda basar1 ve etkili iliskiler kurmak
icin gerekli olan yeterlilikleri icermektedir (Goleman, 1995). Iyimserlik ve mutluluk, 6zsaygi
bileseninden olusan iyi olus alt boyutunu ifade ederken; duygusallik alt boyutu, bireylerin
kendisi ve bagkalarinin duygularini algilayabilme, ifade edebilme ve tatmin edici iliskiler
kurabilme yeteneklerini, sosyallik alt boyutu sosyal farkindalik, duygu yonetimi ve kararh
wsrarcilik becerilerini, 6z kontrol alt boyutu stres yonetimi, duygular1 diizenleme ve diisiik
diirtiisellik yeteneklerini, kiiresel duygusal zeka alt boyutu ise kendini motive etme ve uyum

saglama becerilerini yansitmaktadir (Petrides, 2009).

Duygusal zeka kavrami ¢ok sayida farkli tanima ve dolayisiyla da ¢esitli kullanimlara sahiptir.
Bu nedenle duygusal zeka, insan saglig1 ve gilivenligi uygulamalarinda 6nemli bir beceri seti
olarak degerlendirilmekte, bilim insanlar1 duygusal zekanin IQ gibi sabit bir faktér olmadigim

ve her yasta gelistirilebilecegini belirterek, duygusal zekanin 6nemini daha da artirmaktadir.

3. YONTEM
Arastirmanin bu bdliimiinde aragtirmanin amaci, yapilan analizler ve bulgular yer almaktadir.

3.1. Arastirmanin Amaci
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Nicel veriler ve sayisal 6l¢iim gostergelerinden elde edilen sonuglara dayali bibliyometrik
analizler, giivenlik kiiltiirii ve duygusal zeka kavramlarina iligkin literatiirii biitliinciil bir bakis
acistyla ele alarak arastirmacilarin dikkatine sunmay1 amacglamaktadir.

3.2. Veri ve Analiz

Literatiirde cesitli bibliyometrik analiz araclar1 kullanilmasina ragmen, bu calismada
islevselligi ve giiclii yonleri nedeniyle VOSviewer programi tercih edilmistir. VOSviewer,
arastirmacilara literatiirdeki evrimsel degisimleri, kavramlar arasindaki iligkileri ve yeni
arastirma alanlarini kesfetmede 6nemli kolaylik saglayan bir yazilimdir. Ayrica gorsellestirme,
haritalama ve ¢ok boyutlu analiz olanaklar1 sunarak veri setlerinin derinlemesine analiz
edilmesine katk1 saglar.

Bu c¢alismada bibliyometrik analizleri gerceklestirmek icin Web of Science veri tabani
kullanilmigtir. Aragtirmanin giivenilirligi icin Web of Science veri tabaninin se¢imi 6nemlidir.
Nitelikli ve giivenilir ¢aligmalar1 kapsayan bu veri tabani, gelismis veri analizleri i¢in gelismis
arama gostergeleri ve cesitli kontrol mekanizmalar1 sunmaktadir. Ayrica farkli disiplinlerden

genis bir veri koleksiyonlarina erigim saglar.

11 Ekim 2024 tarihinde “Giivenlik Kiiltiirii” anahtar kelimesiyle Web of Science veri tabaninda
“tlim alanlar” secilerek yapilan arama sonucunda 6.255 ¢alismaya ulasilmistir. Bu sonuglar; En
eskisi 1991'den, en yenisi ise 2025'ten olup, 4.644 dergi makalesi, 839 rapor, 377 derleme
makalesi ve farkli disiplinlerden diger tlirde ¢aligmalar icermektedir. Ayni tarihte, "Duygusal
Zeka" anahtar kelimesiyle yapilan bir arama 15.096 sonug vermistir. Bu sonuglar 11.822 dergi
makalesi, 1.499 rapor, 728 derleme makalesi ve diger tiirde ¢alismalardan olusmaktadir, en
eskisi 1990'dan, en yenisi ise 2025'tendir.

Ayrica, "Giivenlik Kiiltiri" ve "Duygusal Zeka" anahtar kelimelerini birlikte kullanarak
yapilan bir arama 49 sonu¢ vermistir. Bu sonuglar arasinda 35 dergi makalesi, 6 konferans
raporu, 5 derleme makale, 2 editoryal materyal ve 1 erken erisim kaydi yer almakta olup, en
eskisi 2012 yilina, en yenisi ise 2024 yilina aittir. Aragtirma kapsaminda 2012-2023 yillar
arasinda Web of Science veri tabaninda yayinlanan ¢alismalar analiz edilmis ve bu ¢alismalara

ait bibliyometrik veriler incelenmistir.
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4. BULGULAR

Bu baglik altinda ¢alismada elde edilen bulgulara yer verilmistir.

4.1. Ortak Yazar Analizi

Yazarlarin ortak yazarlik analizine gore, en fazla baglantili ve is birligi yapan yazarlar tespit
etmek lizere en az 1 yayin ve en az 1 atif kriteri belirlenerek ag haritas1 olusturulmustur. 168
yazarin her biri i¢in diger yazarlarla ortak yazarlik baglantilarin toplam giicti hesaplanarak en
biiylik toplam baglant1 giiciine sahip yazarlar grafikte gosterilecektir. Yazarlarin cogu 1 makale
yayimlamis, yalnizca "Ahmed, Jubaer", “McMabhill Annmarie”, “Otto Jay” ,“Ward, Nicholas”
adli yazar 3 makale yayimlamistir.

Sekil 1. Yazarlar Aras1 Is Birligini Gosteren Ortak Yazar Baglari

4.2. Yazarlarin Atif Analizi

Atif aglarini tespit etmek lizere en az 1 yayin ve en az 1 atif kriteri ile yazar atif analizine dair
ag haritas1 ¢ikarilmistir. 140 yazarin her biri icin, diger yazarlarla olan atif baglantilarinin
toplam glicii hesaplanarak en biliylik toplam baglant1 giicline sahip yazarlar segilerek
haritalandirilmigstir. "Ahmed, Jubaer" ve "Mcmahill, Annmarie" gibi yazarlar 3 belge ile en ¢ok
belge tretenler arasinda yer alirken, diger yazarlar 1 veya 2 belge ile daha az iiretim
yapmislardir. "Friedman, Ellen M." ve "Roth, Christine G." yazarlarinin her biri 21 atif
almisken, baz1 yazarlar daha az atif almistir. "Ahmed, Jubaer", "Mcmabhill, Annmarie" ve "Otto,
Jay" gibi yazarlarin baglanti giicii 7 olup, bu yazarlarin isbirligi aglarinda merkezi bir rol

oynadiklar1 sdylenebilir.
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Sekil 2. Yazarlarin Atif Baglar

eldin, aren w.

padmanabhan, vijayalakshmi

schmalbagh cecelia e.

friedmafijellen m

brenneng@ichael |

Sekil 2°de yazarlar arasindaki iligkileri gosteren bir ag grafigi yer almaktadir. Bu sekil, belirli
bir alandaki arastirmacilarin igbirligi, alinti ve etkilesimlerini gorsellestirmek igin

kullanilmaktadir. Haritada ki her bir nokta, bir yazar1 temsil etmektedir.

4.3.Ulkelerin Atif Analizi

Yayinlarin mengei llkelerine gore aldiklart atiflara dair ag haritas: olusturmak tizere bir tilke
tarafindan en az 1 eser yaymlanmasi ve 1 atif alinmasi kriteri kapsaminda aralarinda iliski
bulunan 24 gbzlem birimi iizerinden 20 birim tlizerinde analiz yapilmistir. 20 {ilkenin her biri
icin, diger ilkelerle olan atif baglantilarinin toplam giicii hesaplanarak en biiyiik toplam
baglant1 giiciine sahip tilkeler secilerek haritalandirilmistir. En fazla atif alan iilkeler USA (20
atif), Australia (5 atif) ve England, Japan, People's Republic of China (4) olmustur. Toplam
baglant1 giicli acisindan bu iilkeler ilk {igte yer almaktadir.

Sekil 3. Ulkelerin At:f Baglari
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pakistan japan

italy

Cyprus india

switzerland

nigeria

peoples r china

ausggalia

england

poland bangladesh

usa

4.4. Kurumlarin Atif Analizi

Kurumlar arasi atiflara dair ag haritasi olusturmak iizere bir kurum tarafindan en az 1 eser
yayinlanmasit ve 1 atif alinmasi kriteri kapsaminda aralarinda iliski bulunan 94 birimden 74
gozlem birimi iizerinden analiz yapilmistir.74 kurulustan her biri i¢in, diger kuruluslarla olan
atif baglantilarinin toplam giicii hesaplanacaktir. En biiylik toplam baglanti giicline sahip
kuruluslar secilecektir. Montana State University (4 eser), Penn State University (3 eser),
Colorado State University, Harvard Medical School, Temple University, University of
Michigan, Brigham and Women's Hospital, Changsha University of Science and Technology

(2 eser) eserle temsil edilmistir.
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Sekil 4. Kurumlarin Atif Baglari

univ michigan

baylor @ll med

Univ texas riagrande valley

harvardfiped sch

templguniv

4.5. Metinlerin Bibliyografik Eslesme Analizi

Bibliyografik eslesme, birbirinden bagimsiz iki kaynak tarafindan alintilanmig ortak bir esere
atif yapilmas: durumunu ifade eder. En az 1 atif almis olmak kriteri ile secilen ve aralarinda
baglanti bulunan 45 belgeden 36 belge ilizerinde islem yapilmistir. 36 belgenin her biri i¢in
bibliyografik baglantilarinin toplama giicii hesaplanarak en biiyiik toplam baglanti giiciine sahip
belgeler secilecektir. En fazla bibliyografik eslesme olan yayinlar 217 alint1 ile Di Fabio (2017),
49 alint1 ile Delaney (2017), 47 alint1 ile Graham (2020), 28 alint1 ile Littlejohn (2012) olmustur.

Sekil 5. Metinlerin Bibliyografik Eslesme Baglari
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delangy(2017)
littlejokin (2012)

bello (2022  rothi(2019) =
‘ward2020) 4 Kat: 021)
genqozt) rudel¥2021) g

jamal2023)  pricelf2020)

ahmed(2022)

ahmea(2023)

4.6. Yazarlarin Bibliyografik Eslesme Analizi

En az 1 eser yayinlamig ve 1 atif almis olmak kriteri ile secilen ve aralarinda baglant1 bulunan
168 yazardan 140 yazar iizerinde analiz yapilmistir.140 yazarin her biri icin, diger yazarlarla
bibliyografik baglantilarinin toplam giicii hesaplanarak en biiyiik baglant1 giiciine sahip yazarlar
secilmistir.En fazla bibliyografik eslesme olan yazarlar 49 alint1 ile Kathleen r Delaney, Mary
E. Johnson, Mona Shattell, 47 alint1 ile Peter Graham, Natalia Nikolova, Shankar Sankaran

olmustur.
Sekil 6. Yazarlarin bibliyografik eslesme baglari
ahm’hasr
ahmed, syed jameel chenfignet x

4.7. Yazarlarin Ortak Atif Analizi

Bir yayinda atif yapilan farkli kaynaklar co-citation (ortak atif) olarak adlandirilir. Atif sayis1
minimum 10 segilerek 2309 Yazardan 3 yazar iizerinde analiz gergeklestirilmistir. En fazla
ortak atif yapilan yazarlar Goleman (13), Ashkanasy (12) ve Di Fabio (12) olarak tespit
edilmistir.

Sekil 7. Ortak atif yapilan yazarlar arasi1 baglar
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5. SONUC

Bu calismada, giivenlik kiiltiirii ve duygusal zeka iizerine akademik yayinlarin bibliyometrik
analizleri yapilmigtir. WoS veri tabanindan elde edilen veriler, VOSviewer yazilimi
kullanilarak atif, es atif ve bibliyometrik eslestirme analizlerine tabi tutulmustur. Analizler
sonucunda giivenlik kiiltiirii ve duygusal zeka alanlarinda 6ne ¢ikan yazarlar, eserler, kurumlar
ve llkeler belirlenmistir.

Giivenlik kiltiiri ile duygusal zeka arasindaki iligki, insan davranislarini, etkilesimlerini ve
orgiitsel dinamikleri anlamak agisindan dnemli bir arastirma alanidir. Is kazalar1 ve meslek
hastaliklarin1 6nlemek icin sirketlerde etkili bir giivenlik kiiltiirii olusturulmalidir. Bu giivenlik
kiiltiirti bireylerde dogru davranis degisikliklerinin benimsenmesiyle miimkiindiir. Ancak bu tiir
davranis degisiklikleri bireylerin duygusal zekalarinin gelistirilmesiyle daha etkili bir sekilde
gerceklestirilebilir. Duygusal zeka, ¢alisanlarin glivenlik 6nlemlerine iligkin farkindaliklarini
artirabilir, tehlikeleri daha 1yi algilamalarini ve is glivenligi kurallarina uyma konusunda daha
duyarli olmalarin1 saglayarak is kazalarinin ve meslek hastaliklarinin dnlenmesine katki
saglayabilir. Giivenlik kiiltiiri ile duygusal zeka arasindaki iliski su agilardan incelenmeye
deger: Duygusal zeka bireylerin risk algisini etkileyebilir. Yiiksek duygusal zeka seviyelerine
sahip bireyler riskleri daha iyi degerlendirebilir ve giivenlik uygulamalarina kars1 daha duyarl
hale gelebilir. Duygusal zeka, etkili iletisim ve is birligi becerilerini artirir. Bu, organizasyon
icinde giivenlik kiiltiiriiniin gii¢lendirilmesine katkida bulunabilir. Ornegin, empatik liderler
calisanlarin giivenlige yonelik tutumlarmi olumlu etkileyebilir. Duygusal zeka, stresli
durumlarla basa ¢ikma yetenegini artirir. Calisanlar stres altinda daha iyi kararlar alabilir ve
giivenli davraniglar benimseyebilir. Duygusal zeka gelistirme programlari, ¢alisanlarin bir
giivenlik kiiltiiriinii benimseme ve siirdiirme konusunda daha etkili olmalarina yardimci olabilir.
Duygusal zekanin egitime entegre edilmesi, ¢alisanlarin giivenlik konusundaki farkindaliklarini
artirabilir. Giivenlik kiiltiirii ile duygusal zeka arasindaki iligki, is saglig1 ve giivenligi alaninda

onemli bir arastirma konusudur. Bu iliskinin incelenmesi, organizasyonlarin giivenlik
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kiiltiirlerini 1iyilestirmek i¢in stratejiler gelistirmelerine olanak taniyabilir. Arastirmalar,
giivenlik kiltiirii ile duygusal zeka arasindaki etkilesimin kurumsal basariya, calisan
memnuniyetine ve genel is saghigina katkida bulundugunu gostermektedir. Bu baglamda
literatiirdeki akademik g¢alismalarin hem teorik bilgiye hem de pratik uygulamalara 6nemli
katkilar saglayabilecegi diisiiniilmektedir. Bu ¢alismanin giivenlik kiiltiirii ile duygusal zeka
arasindaki iligskiye dair literatiire genel bir bakis sunarak gelecekteki arastirmalara rehberlik
etmesi beklenmektedir. Bu amagla Web of Science veri tabanindan elde edilen veriler
kullanilarak VOSviewer programi ile atif, bibliyometrik eslestirme ve es atif ag haritalar
olusturulmustur.

Calismanin bazi sinirhiliklart bulunmaktadir. En kritik sinirlilik ise analizlerin sadece Web of
Science Core Collection’da listelenen ¢alismalarla smirli olmasidir. Tiirkiye’de TUBITAK
Ulakbim ve YOK Tez Arsivi; uluslararasi alanda ise Scopus ve PubMed gibi veri tabanlari ile

cevrimici olarak erisilemeyen diger kaynaklar bu analizlere dahil edilmemistir.

Kaynakc¢a

Akboga, O., Baradan, S., Giircanli, G. E., Dikmen, U., & Bayram, I. (2016). Is Giivenligi Uzmanlig:
Sistemin Isleyisinin Degerlendirilmesi Uzerine Bir Arastirma Calismas1. 5. Is¢i Sagligi ve Is
Giivenligi Sempozyumu (S. 1-10). 2 TMMOB Insaat Miihendisleri Odas.
https://eskisakarya.imo.org.tr/resimler/ekutuphane/pdf/17589 34 57.pdf adresinden alindi

Akdoganoglu, E., & Yayan, G. (2021, 09 25). Sanat ve Iletisim Baglaminda Aydin Ayan’in Sanat
Gorisii ve Eserlerinin Coziimlemeleri. Kesit Akademi Dergisi, 7(28), 467.

Alanka, D. (2024). Nitel Bir Arastirma Ydntemi Olarak Icerik Analizi: Teorik Bir Cergeve. Kronotop
Iletisim Dergisi 1(1), 62-82. https://dergipark.org.tr/en/download/article-file/3602435
adresinden alindi

Arslan, V., & Ulubeyli, S. (2016). Is Giivenligi Uzmanlarimn Sorunlarmna Yénelik Bir Saha
Arastirmasi. Calisma ve Toplum, 3. https://dergipark.org.tr/en/download/article-file/2576224
adresinden alindi

Aytag, S., Engin, T., & imanl, E. (2020). Is Giivenligi Uzmanlarmin Ise iliskin Duygusal Iyi Olus
Hali, Mutluluk ve Yasam Tatmini liskisi. Yasar Universitesi E-Dergisi.
https://dergipark.org.tr/en/download/article-file/802987 adresinden alind1

Baltaci, A. (2018). Nitel Arastirmalarda Ornekleme Y6ntemleri ve Ornek Hacmi Sorunsali Uzerine
Kavramsal Bir Inceleme. Bitlis Eren Universitesi Sosyal Bilimler Enstitiisii Dergisi, 231-274.
https://dergipark.org.tr/tr/download/article-file/497090 adresinden alind

Baskale, H. (2016). Nitel Arastirmalarda Gegerlik, Giivenirlik ve Orneklem Biiyiikliigiiniin
Belirlenmesi. Dokuz Eyliil Universitesi Hemsirelik Fakiiltesi Elektronik Dergisi, 23-28.
https://dergipark.org.tr/tr/download/article-file/753041 adresinden alind

109




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Beser, A., & TOPCU , S. (2013). Saglik Alaninda Kisisel Koruyucu Ekipman Kullanimi. Dokuz Eyliil
Universitesi Hemsirelik Yiiksekokulu Elektronik Dergisi , 241-247.

Biyikgi, E. T. (2010). is Saglig1 ve Giivenliginin Saglanmasinda is Giivenligi Uzmanlig, Yiiksek
Lisans Tezi. ProQuest Dissertations & Theses, 1-117.
https://www.proquest.com/docview/2606869408?pg-
origsite=gscholar&fromopenview=true&sourcetype=Dissertations%20&%20Theses
adresinden alind1

Burcu Namal, H. K. (2016). Is Giivenligi Uzmanlarinin Ucretlerini Denetledikleri Kurumlardan
Almalar1 Nedeniyle Karsilastiklar1 Etik Sorunlar. Tiirkiye Biyoetik Dergisi, Vol. 3, No. 3, 146-
164. https://jag.journalagent.com/tjob/pdfs/TJIOB_3 3 146 164.pdf adresinden alind1

Cam, E. (2012). Is Giivenligi Uzmanhg Egitimlerindeki Hukuki Doniisiim 2004-2011. Calisma ve
Toplum,, 125-154. https://dergipark.org.tr/en/download/article-file/2576472 adresinden alindi

CANBULAT, S. (2023). DOGAL AFETLER VE OLAGANUSTU DURUMLARDA GORULEN
SALGIN HASTALIKLAR. Tarsus Universitesi Uygulamali Bilimler , 47-64.

Cerev, G. (2018). is Giivenligi Uzmanlarinin Genel, I¢sel Ve Dissal Is Tatmin Diizeylerinin
Incelenmesi Uzerine Bir Arastirma. Yénetim Bilimleri Dergisi, 16,32, 91-112.
https://dergipark.org.tr/en/download/article-file/584617 adresinden alindi

CEYLAN, M. R., & CELIK, M. (2022). Saglik Calisanlarinda Kesici-Delici Alet Yaralanmalari:
Ikinci Basamak Bir Hastane Deneyimi.

Charnley, G. E., Kelman, I., Gaythorpe, K., & Murray, K. (2021). Traits and risk factors of
post-disaster infectious disease outbreaks: a systematic review. Scientific Reports.

Cooper, M. (2000, November). Towards a model of safety culture. Safety Science, 36, 111-136.

Cox, S., & Flin, R. (1998). Safety culture: philosopher’s stone or man of straw ? Work&Stress, 12(3),
189-201. doi:10.1080/02678379808256861

Cakir, G. (2021). Spor Hizmetleri Genel Miidiirliigii Merkez ve Tasra Teskilatinda Calisan
Antrendrlerin Duygusal Zeka ve Liderlik Ozelliklerinin Arastirilmas1. Doktora Tezi. Kiitahya:
Kiitahya Dumlupinar Universitesi, Lisansiistii Egitim Enstitiisii.

Crrakoglu Kelleci, S. (2022). is Giivenligi Uzmanliginin Statiisiine iliskin Bir Pareto Analizi. IV.
INTERNATIONAL ANKARA MULTIDISCIPLINARY STUDIES CONGRES (s. 351-361).
Ankara: IKSAD Publications.
file:///C:/UserssMONSTER/Downloads/4.%20ANKARA%20FULL%20TEXTS%20BOOK.p
df adresinden alind1

CUBUKCU, E., METIN , B., & AKIN, A. (2020). Bir T1p Fakiiltesi Donem 3 ve Dénem 6
Ogrencilerinin Bildirimi Zorunlu Bulasic1 Hataliklar Hakkindaki Bilgi Diizeyleri: Tanimlayici
Bir Calisma. Saglik ve Toplum, 46-53.

Dereli, A. B. (2024). Vosviewer ile Bibliyometrik Analiz. Communicata(28), 1-7.
doi:10.32952/communicata.1517725

110




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

DIKER, H., & CAKMAK BARSBAY, M. (2023). HASTANELERDE MEYDANA GELEN I$
KAZALARININ INCELENMESI: BIR DEVLET HASTANESI ORNEGI *. Hacettepe
Saglik Idaresi Dergisi, 99-114.

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to conduct a
bibliometric analysis: An overview and guidelines. Journal of Business Research, 133, 285-
296. doi:https://doi.org/10.1016/j.jbusres.2021.04.070

Dursun, S. (2013). Is Giivenligi Kiiltiiriiniin Calisanlarin Giivenli Davranislar1 Uzerine Etkisi. SGD
Sosyal Giivenlik Dergisi, 3(2), 61-75. https://dergipark.org.tr/en/download/article-file/282932
adresinden alind1

Efe, O. F. (2019). Hibrid Cok Kriterli Karar Verme Yontemi Temelinde Is Giivenligi Uzman1 Segimi.
Erzincan Universitesi Fen Bilimleri Enstitiisti Dergisi, 12(2), 639-649.
https://dergipark.org.tr/en/download/article-file/797501 adresinden alindi

EKINGEN, E., & DEMIR, B. (2021). COVID-19 SALGIN DONEMINDE BiR KAMU
HASTANESINDE KiSISEL KORUYUCU EKiPMAN KULLANIMINDAKI DEGISIMIN
INCELENMESI. Inénii Universitesi Saghk Hizmetleri Meslek Yiiksekokulu Dergisi , 642-654.

Erol, E., Ozcan, E., & Eren, T. (2021). Elektrik iiretim santrallarinda is giivenligi uzmani se¢ciminde
hibrit bir karar modeli,. Journal of Turkish Operations Management, JTOM(5)1, 615-629.
https://dergipark.org.tr/en/download/article-file/1523795 adresinden alindi

Fadare, R. 1., Akpor, O., Ifechukwude, 1., Richard D, A., & Bello, C. (2020). Nurses’ Safety in Caring
for Tuberculosis Patients at a Teaching Hospital in South West Nigeria.

Gao, Y.-J., Chen, L.-Y., Lee, S,, Lin, R., & Yige, J. (2017). A Study of Communication in Turning
“Poetry” into “Painting”. Cross-Cultural Design 9th International Conference, 37.

GIRGIN, B, YILDIRIM , A., & KISKAC, N. (2023). Hemsirelerde Mesleki Kaygiya Neden Olan
Faktorler. Yogun Bakim Hemsireligi Dergisi, 94-100.

Goleman, D. (1995). Duygusal Zeka. (B. S. Yiiksel, Cev.) Istanbul: Varlik Yaymnlari.

Giigercin, O., Baytorun, N., Giigercin, U., Sezen, M. S., & Ilhan, 1. (2016). is Giivenligi Uzmam
Adaylarmin Aldiklar1 Egitim Hakkindaki Gortsleri. Cukurova Universitesi Miihendislik
Mimarlik Fakiiltesi Dergisi, 31(1), 23-34.

Huang, L., & LIN, G. (2020 ). Special attention to nurses’ protection during the COVID-19 epidemic.
Huang et al. Critical Care.

isgkatip.csgb.gov.tr. (2024, Ekim 14). https://isgkatip.csgb.gov.tr/. ISG-KATIP. adresinden alind1

Jiyeon Lee MSN, R. (2019). Factors influencing nurses' intention to care for patients with emerging
infectious diseases: Application of the theory of planned behavior.

Karakaya, A., & Sanci, V. (2017). Is Giivenligi Uzmanlarinin Is Tatminleri Uzerine Bir Arastirma:
Karadeniz Bolgesi Ornegi. Karabiik Universitesi Sosyal Bilimler Enstitiisii Dergisi, 7 (1), 1-
13. https://dergipark.org.tr/en/download/article-file/317456 adresinden alind1

111




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Karaman, E., & Eravci, D. B. (2020). Giivenlik Kiiltiirii i¢in Ogrenme Kuramlarinin
Degerlendirilmesi. OHS Academy Is Sagligi ve Giivenligi Akademi Dergisi, 4(1), 62-73.
doi:10.38213/ohsacademy.892909

Karanfil, I. (2023). Is Giivenligi Uzmanlig1 Mesleginin Ortaya Cikis1 ve Gelisimi: Gelismis Ulkelerde
ve Tiirkiye’de Is Giivenligi Uzmani1. Calisma ve Toplum, 3, 2253-2286.
https://dergipark.org.tr/en/download/article-file/3256529 adresinden alind1

KAYABEK, 1., & CEVIK, C. (2022). Saglhk Calisanlarinda Is Yeri Risk Faktorleri ve Korumaya
Iliskin Bir Derleme. Ordu Universitesi Hemsgirelik Calismalar: Dergisi , 258-268.

kepsut.gov.tr. (2024, 11 03). Atatiirk Devrimler. kepsut.gov.tr: http://kepsut.gov.tr/ataturk-devrimler
adresinden alind1

Kilkss, 1., & Alper, Y. (2015). 6331 Sayili kanun'da is giivenligi uzmanlig1: nitelikleri,
gorevlendirilmeleri ve yetkilendirilmeleri. Sosyal Giivenlik Dergisi, 32-67.
https://dergipark.org.tr/en/download/article-file/297199 adresinden alind1

KINIKLI, S., & CESUR, S. (2020). Afetlerde enfeksiyon control énlemleri. International Journal of
Contemporary Health Sciences, 15-23.

Kocatiirk, U. (2024, 04 13). Atatiirk Ansiklopedisi. ataturkansiklopedisi.gov.tr:
https://ataturkansiklopedisi.gov.tr/bilgi/ataturk-
ilkeleri/#:~:text=Ba%C4%9F%C4%B1ms%C4%B1z1%C4%B1k%2C%20mill%C3%AE%20
egemenlik%2C%20cumhuriyet%C3%A7ilik%2C,yak%C4%B1ndan%?20ili%C5%9Fkili%2C
%20birbirini%20tamamlayan%?20ilkelerdir. adresinden alindi

Kog, M. B. (2023, 03 29). Cumhuriyet Dénemi Kiiltiir ve Sanat Politikalar1 Baglaminda Inkilap
Sergileri ve Yurt Gezileri (1923-1943). MUTAD Cumhuriyet’in 100. Yili Ozel Sayisi,
Cumhuriyet’in 100. Y1l (Ozel Sayis1), 43. doi:: 10.16985/mtad.1332286

Li, C., Zhang, M., Karthijekan, K., & XiaFu. (2024). Hownurses contribute to the elimination of
hepatitis B? A systematic review and meta-analysis. International Journal of Nursing Studies.

Luckyardi, S., Hurriyati, R., & Disman, D. (2022). The Influence of Applying Green Marketing Mix
by Chemical Industries; VOSviewer Analysis. Moroccan Journal of Chemistry, 73-90.
doi:https://doi.org/10.48317/IMIST.PRSM/morjchem-v10i1.31754

Mevzuat Bilgi Sistemi. (2012, Aralik 12). Is Giivenligi Uzmanlarimn Gérevi, Yetki, Sorumluluk ve
Egitimleri Hakkinda Yonetmelik. EKim 10, 2024 tarihinde www.mevzuat.gov.tr:
https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=16923&MevzuatTur=7&MevzuatTertip=5
adresinden alind1

Nandiyanto, A. B., & Husaeni, D. F. (2022). Bibliometric analysis of engineering research using
Vosviewer indexed by Google Scholar. Journal Of Engineering Science and Technology,
17(2), 883-894.

Nunen, K. v,, Li, J., & Reniers, G. (2018). Bibliometric analysis of safety culture research. Safety
Science(108), 248-258. doi:https://doi.org/10.1016/j.ssci.2017.08.011

112




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Okur, M., & Yurtsever, A. (2000). Giivenlik Kiiltiirii ve Is Saghg1 Giivenligi Konusunda Kadin
Calisanlarin Farkindaligi: Tekstil Sektorii Uzerine Bir Calisma. Kadin/Woman, 75-100.
https://dergipark.org.tr/tr/download/article-file/4182156 adresinden alind1

Orhan, S. (2014). Is Giivenligi Uzmanlarinin is Giivencesi Sorunu. HAK-IS Uluslararasi Emek ve
Toplum Dergisi, Cilt: 3, Yil: 3, Say1: 6, 71-89. https://dergipark.org.tr/en/download/article-
file/84802 adresinden alindi

ORHAN, Z. (2020). Hemsirelerin Mesleki Riskleri ve Hastane Enfeksiyonlari Ile Ilgili Bilgi Diizeyleri
ve Uygulamalar . Tiirkiye Saglik Bilimleri ve Arastirmalart Dergisi , 18-30.

Ozdemir, H., Kayabasi, R., Erkan, M. A., & Ciindiibeyoglu, 1. (2023). Is Giivenligi Uzmanlarinin
Teknik Ve istihdam Edilebilirlik Becerileri: Is ilanlar1 Uzerine Bir Analiz. Akademik
Yaklagimlar Dergisi, 54-80. doi:https://doi.org/10.54688/ayd.1246857

Oztiitiincii, S. (2016). Tiirk Resminde Canakkale Savasi Resimleri. 3.international Congress On
Social Sciences, China To Adriatic, 272.

PAKDEMRLI, A. (2021). Saglik Calisanlari igin kisisel koruyucu ekipman kullanim . Jinekoloji -
Obstetrik ve Neonatoloji Tip Dergisi, 834-839.

Pehlivanoglu; akt, Candas Kesgin. (2012, 11). Yurdu Gezen Ressamlar. S.D.U. Fen Edebiyat
Fakiiltesi Sosyal Bilimler Dergisi(27), 142. 11 06, 2024 tarihinde
https://dergipark.org.tr/en/download/article-file/117827 adresinden alind1

Petrides, K. V. (2009). Assessing Emotional Intelligence. The Springer Series on Human
Exceptionality. 1-18. doi:10.1007/978-0-387-88370-0_5

POLAT, O., & COSKUN, F. (2020). COVID-19 Salgininda Saglik Calisanlarinin Kisisel Koruyucu
Ekipman Kullanimlar1 ile Depresyon, Anksiyete, Stres Diizeyleri Arasindaki iliskinin
Belirlenmesi. Bati Karadeniz Tip Dergisi, 51-58.

Poyraz, E. (2013, 06 24). Devrimi kopyalamak: Zeki Faik Izer ve Delacroix. www.altust.org:
https://www.altust.org/2013/06/devrimi-kopyalamak-zeki-faik-izer-ve-delacroix/ adresinden
alindi

Prakasa, S. J., & Fitriana, N. (2018). Communication Behavior of “Statue and Painting” Artists.
Advances in Social Science, Education and Humanities Research International Conference on
Business, Economic, Social Sciences and Humanities (ICOBEST 2018)(225), 30-35.

Protolabs Network. (tarih yok). 3D Printing Trend Report 2023 | Protolabs Network. 01 13, 2024
tarihinde Protolabs Network by Hubs: https://www.hubs.com/get/trends/ adresinden alindi

SALAR, T. (2022). Hastane Oncesi Acil Saglik Calisanlarmin Karsilastigi Mesleki Riskler ve Risk
Yonetimi. Gap Akademi , vol:2 num:3..

Salovey, P., & Mayer, J. D. (1990). Emotional intelligence. Imagination. Cognition and Personality,
9(3), 185-211.

Sarar, E., CELiK, 0., & SARAC, S. (2020). Meslek Yiiksekokulunda Egitim Goren Birinci Sinif
Ogrencilerinin, Saglik Calisanlaria Bulasan Enfeksiyon Hastaliklar1 Konusundaki ve Kendi
Bagisikliklart Hakkindaki Bilgi ve Farkindalik Diizeyleri.

113




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

SARIKAHYA, S. D., GUDEN, E., BALCI, E., & GUDEN, A. (2020). Kayseri 112 Acil Saghk
Hizmetlerinde Calisan Personelin Caligma Ortaminda Karsilastiklar1 Saglik Sorunlart Ve
Karsilastiklar1 Mesleki Riskler. Paramedik ve Acil Saghk Hizmetleri Dergisi, 31-43.

SARMASOGLU, S. (2020). Inceleme: COVID-19 Hastaligindan Korunmaya Y6nelik . HUHEMFAD-
JOHUFON , 47-65.

Selcuk, Z., Palanci, M., Kandemir, M., & Diindar, H. (2014). Egitim ve Bilim Dergisinde Yayinlanan
Aragtirmalarin Egilimleri:igerik Analizi. Egitim ve Bilim, Cilt. 39, Sayi 173, 430-453.
https://egitimvebilim.ted.org.tr/index.php/EB/article/view/3278 adresinden alindi

SGK. (2024, Ekim 10). SGK Istatistik Yilliklarr. Www.SgK.gov.tr:
https://www.sgk.gov.tr/Istatistik/Yillik/fcd5e59b-6af9-4090-a451-ee7500eb1ch4/ adresinden
alindi

SGK. (2024, EKim 13). SGK Istatistik Yilliklar1. sgK.gov.tr:
https://www.sgk.gov.tr/Istatistik/Yillik/fcd5e59b-6af9-4d90-a451-ee7500eb1ch4/ adresinden
alind1

Sharma, P. B. (2013, 07 07). Painting: A Tool of Non-Verbal Communication. Language in India
www.languageinindia.com(13), 313.

SONMEZ, M., & AKBEN, M. (2020). Hemsirelik Ogrencilerinin Hepatit B, Hepatit C Seroprevalansi
ve Bagisiklik Durumlari. Journal of Health Services and Education;, 19-23.

Suk, J. E. (2019). Natural disasters and infectious disease in Europe: a literature review to identify
cascading risk pathways. European Journal of Public Health, 928-935.

Takaoglu, Z. B., Kaya, E. C., & Iri, N. 1. (2018). Is Giivenligi Uzmanlarinin Yasadig1 Sorunlar, 7 (2).
Giimiishane Universitesi Saglik Bilimleri Dergisi, 1 - 9.
https://dergipark.org.tr/en/download/article-file/501456 adresinden alind1

Taskiran, G. (2016). Giivencesiz Is Giivenligi Uzmanlari, Piyasalasan Is Giivenligi: Bir Alan
Arastirmasi. Calisma ve Toplum, 4, 1747-1768. https://dergipark.org.tr/en/download/article-
file/2576276 adresinden alind1

Tuna, H., & Demirarslan, E. L. (2023). Proaktif Kisiligin Yenilik¢i Is Davramisina Etkisi: Is Giivenligi
Uzmanlarina Yonelik Bir Uygulama. Is Saglig: ve Giivenligi Akademi Dergisi,, 14-21.
https://dergipark.org.tr/en/download/article-file/2925738 adresinden alindi

Ulutagdemir, N., SAHAN, O., & TUNA, H. (2020). Hemsirelik Ogrencilerinin Uygulamada
Karsilastiklar1 Risk Faktorlerinin Anksiyete Diizeyine Etkisi. Saglik ve Hemsirelik Yonetimi
Dergisi, 227-237.

Yabalak, H. (2020, 12 25). Mehmet Basbug Resimlerinde Milli Miicadele. Vankulu Sosyal
Arastirmalar Dergisi(6), 119.

Yaban, N. T. (2012). Sanat ve Gorsel Iletisimin Bulusma Noktasi: Ekslibris. Batman Universitesi
Yasam Bilimleri Dergisi, 1(1), 975.

Yalgim, H. (2022). Bir Arastirma Deseni Olarak Fenomenoloji. Anadolu Universitesi Sosyal Bilimler
Dergisi, 213-232. https://dergipark.org.tr/en/download/article-file/2864502 adresinden alindi

114



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

YANIK, A., & KURUL, N. (2020). SAGLIK CALISANLARININ RiSK YONETIMI ALGISI:
HASTANELERDE BIR UYGULAMA. Uluslararas: Saglik Yonetimi ve Stratejileri
Arastirma Dergisi, 287-302.

Yasin, J., & FISSEHA, R. (209). Occupational exposure to blood and body fluids and associated
factors among health care workers at the University of Gondar Hospital, Northwest Ethiopia.

Yayan, G. H., & D@nmez, C. (2021, 10 05). Nuri Kuzucan’in Eserlerinin Sanat ve Iletisim Iliskisi
Acisindan Incelenmesi. Avrasya Sosyal ve Ekonomi Arastirmalar: Dergisi (ASEAD), 8(4),
192.

YESIL, A. M., & YALCIN , E. (2021). Ugiincii Basamak Bir Merkezin Pediatrik Tiiberkiiloz
Verilerinin Ulusal Tiiberkiiloz Bildirim Sistemi Verileri ile Karsilastirilmasi. 356-358.

Yolcu, S., & DEMIR, F. (2023). Hemsirelerin Saglik Hizmetlerinde Is Saglig1 ve Giivenligi
Konusunda Rol ve Sorumluluklari.

115



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

MAVi TAHVILLER

Yakup ASLAN

Mus Alparslan University Faculty of Health Sciences, Department of Health Management,
Department of Hospital Management, Mus Alparslan Social Complex

ORCID: 0000-0001-9833-8840

OZET

Isletmeler siireklilik esasma goére kurulan ve siirdiiriilebilirliklerini yapmuis olduklar1 ticari
faaliyetlerde siirdiiren birimlerdir. Isletmelerin ticari hayatta kaynak arayislari temsil eden
finansman konusu 6nemini korumaktadir. Ozellikle ticari faaliyetlerin sayisindaki dogal artis
cevrenin de etkilenmesine neden olmaktadir. Fosil kaynak kullaniminin yayginlagmasi ¢gevrenin
dogal bilesenleri lizerinde tehdit olusturmaktadir. Giiniimiizde ¢evre odaklilik biling ve algisini
giiclendirmek igin ¢esitli finansman modelleri tartisilmaktadir. Yaygin olarak kullanilan
modellerden birisi yesil finansmandir. Yesil finansman ile iiretim siireclerinde ¢evreyi odak
merkezine koymak suretiyle iiretim asamalarinin tamaminda gevreye olabilecek en az etkinin
olusmasini saglayacak siiregler tercih edilmektedir. Finansman ihtiyaci i¢in yabanci kaynak
arayisinda olan isletmelere ¢evreye duyarli yatirim yaptiklar taktirde daha uygun kosullarda
krediler saglanabilmektedir. Yesil tahvil ve yesil finansman konusu arastirmacilarin ilgisini
fazlastyla cekmistir. Ozellikle son donemlerde finansman yollarinda yeni nesil yeni bir anlay1s
ortaya ¢ikmustir. Bahsi gegen yeni nesil finansman Mavi Tahvillerdir. Mavi tahviller, isminden
de anlagilacagi lizere yer kiirenin 6nemli bir kismimi kaplayan sularla ilgili oldugu rahatlikla
anlagilabilir. Basta okyanuslar olmak tizere, denizlerin tamaminin ekosistem iizerindeki etkileri
tartigmaya kapali konulardir. Zira son donemde kiiresel 1sinma olarak siklikla zikredilen
siireglerin arka planinda doga ve ¢evrenin tahrip edilmesi vardir. Mevsimlerin birbiri i¢ine
girmesi, dogal kaynaklarin kurumasi gibi bir¢ok durum yasanan dogal afetlerinin tetikleyicisi
olmaktadir. Uretim faktdrleri arasinda sayilan dogal kaynaklardaki her bozulma insanlik tarihi
icin risk teskil etmektedir. Bu bakimdan finansman kaynagina erisimde ¢evre odakl1 yapilacak
her yatirnm kiymetli olarak goriilmelidir. Son doénemde Diinya bankasinin verilerine
bakildiginda Okyanuslarda yatirim yapan sirketlerin sayisinda dramatik diizeyde artisin oldugu

goriilmektedir. Finansmana erisim i¢in aranan ilk kriterin ¢evreye saygi olmasi siirdiiriilebilir
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diinya i¢in olduk¢a anlamlidir. Calismada dogay1 gézeten finansman yaklagimlardan biri olan
Mavi Tahviller konusu teorik bir ¢ercevede ele alinacaktir.
Anahtar Kelimeler: Mavi Tahvil, Mavi Finansman, Deniz Muhasebesi

BLUE BONDS
ABSTRACT
Accounting is one of the business functions. Every transaction of a financial nature is recorded,
classified, reported, analyzed and summarized through accounting. Essentially, one of the most
important reasons for the increase in the number of transactions of a financial nature is
globalization. The fact that the world has become a village in a sense due to the phenomenon
of globalization brings with it a dizzying change and transformation in commercial life. In this
respect, the workload of the accounting department increases regardless of the sector. The
information produced by accounting concerns the entire society. Because investors need the
information produced by accounting in making investment decisions, businesses in seeing their
performances and the state in determining the amount of tax to be collected with the financial
statements that emerge as a result of the monitoring, tracking and recording of financial events.
According to the Concept of Social Responsibility, one of the twelve basic concepts that form
the framework of accounting, the interests of the entire society, not specific individuals or
groups, should be considered with the accounting organization. The issue of ethics in
accounting is a very important issue in this context. Because each ethical violation paves the
way for the decrease in the quality of information expected by accounting stakeholders. When
the background of financial scandals experienced in world history is examined, it can be seen
that the common feature is a series of ethical violations. The trust in the information produced
by accounting is damaged each time with the financial scandals experienced, disrupting the
stability in commercial life and also bringing with it global economic crises whose effects have
been felt for decades. When we look at the historical development of accounting auditing, it is
seen that after each financial scandal, standards regarding auditing and independent auditing in
accounting are brought by the authorized authorities. The subject of ethics in accounting, which
aims to ensure that all parties involved in the execution of the accounting organization,
especially the members of the accounting profession, carry out the work without violating the

moral rules, will form the general framework of the study. The ethical problem experienced in
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accounting, focusing on the members of the profession, will be expressed with a conceptual
infrastructure, and solution suggestions will be presented at the end of the study.

Keywords: Blue Bond, Blue Financing, Marine Accounting

1. INTRODUCTION

The spread of pollution resulting from vital activities based on the production and consumption
cycle threatens the ecosystem. International preventive policies have been agreed upon for
pollution prevention and sustainability (Thompson, 2022). However, agreements made by
putting forward the economic interests of countries are not complied with. In this context, new
methods and alternative policies are being produced. This study aims to examine the emergence
process, development and future of blue bonds, a new type of thematic bonds that have an
important place as an alternative policy in the environmental protection process (Mathew &
Robertson, 2021). The research was designed as a qualitative study based on data generated by
document analysis technique. In this study, where predictions regarding the use of blue bonds
by the public and private sectors are also discussed (Quirici, 2023), it was found that the use of
blue bonds as a financial method in the environmental protection process is expected to become
widespread, that it will contribute to the protection of biodiversity in the oceans, that it will
have an important role for global sustainability goals and that the ocean economy will contribute
to the continuity of the economies of countries.accounting principles and transferring reliable
information to the society by paying attention to the value judgments of the society (McFarland
& McFarland, 2021). The biggest factor that negatively affects ethics in this profession is
accounting fraud and errors. The economy-based initiatives that started with the industrial
revolution in the 19th century led to the mechanization, diversification and growth of
production volume. This process, which started in Europe and continued with the spread to
other countries over time, has resulted in the differentiation of consumption culture and needs
in the axis of capital supply, production, logistics, marketing and sales, the diversification of
sectors, the expansion of the economy and finance sector, as well as excessive use of natural
resources, changes in environmental balances, pollution, and the destruction of living spaces.
People produce various wastes in different areas such as household waste, other wastes resulting
from human activities in daily life, polluting gases, agricultural, medical and technological
wastes, especially the wastes that occur during the production process (Kilig, 2024). The fact
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that these wastes do not go through a proper management process and mix with nature pollutes
the air, water and soil, and disrupts their natural structures. The population in the world is
increasing steadily. Depending on this increase, meeting vital needs paves the way for a further
expansion of production volume. The search for new resources and the establishment of new
production areas in order to meet new needs emerging in various areas increase the impact of
man on nature. Due to all these processes, the pollution load in the world is increasing.
Especially, when it is considered that a large part of the globe is covered with water, the
importance of discussing the effects of pollution load on the sea and ocean in the context of
sustainability and intervention in the ecosystem is increasing.

2. BLUE BONDS

2.1. Concept of Blue Bonds

Blue bonds are a recently introduced use-of-profit bond, a debt instrument issued by national
governments, development banks and companies to raise funds to finance marine and ocean-
based projects with positive economic and environmental benefits. Blue bonds operate like a
traditional bond: investors lend capital to the beneficiary, who repays the initial investment
(principal) and interest rate (coupon) each year until the bond matures. The capital raised is
channeled into activities that meet the criteria of the blue project, defined as sustainable
activities in the ocean or marine-related field. The proceeds of the blue bond can be used to
finance all of the Mission Ocean targets. More broadly, blue bonds are designed to support the
achievement of initiatives related to Sustainable Development Goals 6 and 14, as well as SDGs
2,7,12, 13 and 15. To qualify as a blue project, a project is generally expected to be consistent
with the Green Bond Principles and Green Loan Principles project categories and contribute to
Sustainable Development Goals 6 or 14 with outputs and outcomes directly related to one or

more of the SDG target indicators.!

1 https://projects.research-and-innovation.ec.europa.eu/en/funding/funding-opportunities/funding-

programmes-and-open-calls/horizon-europe/eu-missions-horizon-europe/restore-our-ocean-and-waters/blue-
bond Access Date: 09.11.2024
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Blue Bond Supports
Sustainable Oceans

A blue bond is an innovative financial instrument used to
raise financing from capital market investors for projects
that support the sustainable use of ocean resources.

~

2.2. Blue Bond Acceptance Processes

As investors increasingly focus on solving environmental problems, blue bonds have emerged
as the latest financing tool to help protect the oceans and economies that rely on ocean-based
activities . Blue bonds are a relatively new form of sustainability bonds, a debt instrument issued
to support investments in the oceans and blue economies. As with traditional bonds, investors
lend money to a bond issuer who agrees to pay interest annually and repay principal over a set
period of time over the life of the bond. In a blue bond, profits are generated from investments
in sustainable blue economy projects. Furthermore, issuing blue bonds allows investors to fulfill

their corporate social responsibility, benefiting the oceans and humanity (Stanley, 2019).
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1, Feasibility Study
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2, Pre Issuance
1) Appointment of Key
Advisors
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3) Verifier Review and
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Enhancement

4) Investors Outreach

5) Listing/Credit Rating and
Financial Risk Management
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Stakeholders

6) Tracking and Reporting and
Listening to the Legal

Opinion \ ///‘
//‘

>’

Figiire 1. Process to Follow for Purchasing Blue Bonds

3. PROCESS AND DEVELOPMENT OF BLUE BONDS

Ocean health has deteriorated significantly over the past two decades, with threats such as
overfishing, marine litter and acidification making the oceans vulnerable. At the same time,
there has been a significant increase in ocean-related activities, such as density and diversity,
and interest in the food, materials and space provided by the ocean (ocean space) has accelerated
significantly over the past two decades. This trend is expected to continue. There is increasing
interest in this issue, particularly among ocean industries, as companies recognise that they are
part of the ocean and the wider biosphere, that they depend on the ocean, and that they are the
primary drivers of global environmental change and the achievement of the 17 SDGs

(Sustainable Development Goals).
However, one thing to keep in mind is the balance between ocean protection and production.

There is a general guidance document for the challenges in achieving this balance. This
document is the Ocean Stewardship 2030 report published by the United Nations Global
Compact. The report builds on the 5 Critical Points for a Healthy and Productive Ocean, which
points to a series of blue opportunities to support the 2030 Agenda for Sustainable
Development:
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1. Sustainable Seafood: The ocean, which covers 71% of the world, can produce significantly
more food to provide adequate nutrition for the 820 million people currently estimated to be
food insecure, and to achieve Goal 2 (Zero Hunger), which promotes the end of hunger and the

increase in food security through sustainable food systems.

2. Decarbonized Shipping: Shipping moves 80% of the world’s goods within and between
continents and countries. Decarbonized shipping can be a key factor in achieving sustainable
global trade and SGDs.

3. Ocean-Based Renewable Energy: Making ocean-based renewable energy a key part of
energy policy would support the greenhouse gas (GHG) emission reductions needed by 2030
to meet the Paris Agreement’s goals of achieving net zero carbon by 2050 and limiting

temperature change to no more than 2 degrees Celsius above pre-industrial levels.

4. Ending Waste Entering the Ocean: For the ocean to continue to function healthily and provide
the resources needed to meet SGDs, there is an urgent need to eliminate waste entering the
ocean, move towards a circular economy, and restore the health of the ocean.

5. Mapping the Ocean: Large parts of the ocean and seabed remain relatively unexplored.
Bigger ocean data will provide important information about marine ecosystems for climate
change mitigation and adaptation, determining how we interact with and manage the ocean to
produce food and energy sustainably (IDB and UN, 2021: 13-14)

4. CONCLUSION AND SOLUTION SUGGESTIONS

The world's population, trade volume, economic initiatives, capital needs in different sectors
and natural resource consumption are increasing in an interdependent manner (Althalet et al.,
2021). In order to meet people's vital needs such as food, clothing, education, health and
security, many means of production have emerged and a systematic production-trade cycle has
begun (Erixon & Sidstedt, 2024). While the consumption of natural resources threatens the
sustainability of the ecosystem, the release of wastes left from production-related outputs into
nature also pollutes the air, water and soil. In particular, the focus and starting point of blue
bonds, which constitute the main subject of this study, is ocean pollution (Cam, 2023).
Pollutants originating and spreading from various sources in many parts of the world mix into

the seas and oceans as a result of natural events or human activities. Since oceans are
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transportation areas for ships, ship wastes are left in these areas, rivers carry wastes to the
oceans, various toxic gases mix into the oceans with rain as a result of their spread into the
atmosphere, daily, domestic, medical etc. wastes mixing into the seas and oceans are polluted
in many different ways. Pollution affects the acid and oxygen balance in the oceans, causes
harmful microorganisms to multiply, and disrupts the suitable environment for living beings,
especially fish species, to survive. Therefore, as the pollution load increases for sea and ocean
areas, the existence of animals, plants, organisms and various living species in these areas is
threatened. In particular, plastics with high production volumes and microplastics formed as a
result of the breakdown of these products are dangerous for the oceans. Microplastics are
generally small plastic particles that are difficult to see with the naked eye. It is very difficult
for these particles to dissolve in both water and soil and it takes many years for them to dissolve.
In addition, it is very difficult to collect microplastics in the process of combating pollution.
Since they are in a size that can easily enter the living body, they also pose a risk to the ocean
ecosystem. Similarly, microplastics found in seafood frequently consumed by humans also pose
a threat to human health. In short,pollution of oceans with many different substances such as
plastic, oil, chemical waste, household waste, harmful gases negatively affects living beings
and the future of the world. High amounts of plastic-based products are produced in different
countries in the world. Many different methods are used to leave a healthy world for future
generations by protecting and developing the ecosystem and contributing to the sustainability
of the environment. Although these methods are generally restrictive/preventive, restorative,
supervisory and regulatory political policies, the importance and prevalence of financial
methods as an alternative solution method has been increasing in recent years. Blue bond, which
is one of the financial methods and has emerged in recent years, is an important method
especially against sea and ocean pollution. The focal point of blue bonds in particular is to
support different studies such as controlling pollution, ensuring the continuity of the fishing
sector, managing the ecosystem correctly, managing wastewater, controlling port and
transportation pollution, and producing projects for renewable energy sources connected to the
sea/ocean. At this point, the working principle of blue bonds is to focus on supporting projects
on preventing and controlling the sources that provide pollution flow to the oceans or seas.

Based on the example of mucilage, Turkey is a country where the blue bond method can be
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applied in order to combat marine pollution and to keep the country's seafood-based sectors
alive and develop, as it is a country surrounded by seas. The seas are important as a component
of the natural ecosystem. Investments made with fossil fuels must now end.
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OZET

Muhasebe igletme fonksiyonlarindan biridir. Mali nitelige haiz olan her islem kayut,
siiflandirma, raporlama, analiz ve 6zet islemleri muhasebe marifetiyle gergeklesir. Esasen
mali nitelikteki islemlerin sayisindaki artisin en dnemli sebeplerinden biri kiiresellesmedir.
Kiiresellesme olgusuyla diinyanin bir anlamda kdy haline gelmesi, ticari hayatta bas dondiiriicii
bir degisim ve doniisiimii beraberinde getirmektedir. Bu bakimdan muhasebe departmaninin is
yiikii sektor her ne olursa olsun artmaktadir. Muhasebenin iirettigi bilgiler, toplumun tamamini
ilgilendirmektedir. Zira mali olaylarin takibi, izlenmesi ve kayitlanmasi sonucu ortaya ¢ikan
finansal tablolar ile yatirimcilar yatirim karari almada, isletmeler performanslarini gérmede,
devlet tahsil edecegi vergiye konu olan rakamin belirlenmesinde muhasebenin tirettigi bilgilere
ihtiya¢ duyarlar. Muhasebenin ¢atisini olusturan on iki temel kavramdan biri olan Sosyal
Sorumluluk Kavrami geregi muhasebe organizasyonuyla belli kisi ya da gruplarin degil tim
toplumun ¢ikarlar1 gozetilmelidir. Muhasebede etik konusu bu baglamda olduk¢a 6nem arz
eden bir konudur. Zira etik ihlallerinin her biri muhasebe paydaslarinin bekledigi bilgi
kalitesinin diismesine zemin hazirlamaktadir. Diinya tarihinde yasanan finansal skandallarin
arka plan1 tetkik edildiginde ortak oOzelligin etik ihlaller silsilesi oldugu goriilebilir.
Muhasebenin trettigi bilgilere duyulan giivenin yasanan finansal skandallarla her defasinda
zedelenmesi ticari hayattaki stabilizasyonu bozdugu gibi etkisi on yillarca hissedilen kiiresel
ekonomik krizleri de beraberinde getirmektedir. Muhasebe denetiminin tarihsel gelisimine
bakildiginda her yasanana finansal skandalin akabinde muhasebede denetim ve bagimsiz
denet¢ilige dair standartlarin yetkili otoritelerce getirildigi goriilmektedir. Muhasebe meslek
mensuplar1 basta olmak iizere, muhasebe organizasyonun yiiriitiilmesinde gorev alan tiim
taraflarin ahlaki kurallar1 ihlal etmeden yiiriitiilmesini hedefleyen muhasebede etik konusu
caligmanin genel cergevesini olusturacaktir. Meslek mensuplar1 odaginda muhasebe yasanan
etik sorunsali kavramsal bir altyapi ile ifade edilecek, calismanin sonunda ¢6ziim Onerileri

sunulacaktir.
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ETHICAL PROBLEMS IN ACCOUNTING AND SOLUTION SUGGESTIONS

ABSTRACT

Accounting is one of the business functions. Every transaction of a financial nature is recorded,
classified, reported, analyzed and summarized through accounting. Essentially, one of the most
important reasons for the increase in the number of transactions of a financial nature is
globalization. The fact that the world has become a village in a sense due to the phenomenon
of globalization brings with it a dizzying change and transformation in commercial life. In this
respect, the workload of the accounting department increases regardless of the sector. The
information produced by accounting concerns the entire society. Because investors need the
information produced by accounting in making investment decisions, businesses in seeing their
performances and the state in determining the amount of tax to be collected with the financial
statements that emerge as a result of the monitoring, tracking and recording of financial events.
According to the Concept of Social Responsibility, one of the twelve basic concepts that form
the framework of accounting, the interests of the entire society, not specific individuals or
groups, should be considered with the accounting organization. The issue of ethics in
accounting is a very important issue in this context. Because each ethical violation paves the
way for the decrease in the quality of information expected by accounting stakeholders. When
the background of financial scandals experienced in world history is examined, it can be seen
that the common feature is a series of ethical violations. The trust in the information produced
by accounting is damaged each time with the financial scandals experienced, disrupting the
stability in commercial life and also bringing with it global economic crises whose effects have
been felt for decades. When we look at the historical development of accounting auditing, it is
seen that after each financial scandal, standards regarding auditing and independent auditing in
accounting are brought by the authorized authorities. The subject of ethics in accounting, which
aims to ensure that all parties involved in the execution of the accounting organization,
especially the members of the accounting profession, carry out the work without violating the

moral rules, will form the general framework of the study. The ethical problem experienced in
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accounting, focusing on the members of the profession, will be expressed with a conceptual
infrastructure, and solution suggestions will be presented at the end of the study.

Keywords: Ethics in Accounting, Accounting Profession, Financial Statements

1. INTRODUCTION

The economies of countries continue their existence, develop or shrink on the basis of
businesses. The stronger the economy of a country, the more it affects the welfare of the people
living in that country. It is important that the financial information of businesses and the outputs
of this information are clear, transparent and comparable. The attitude of accounting
professionals is what provides this order. Professionals must be meticulous and meticulous
when keeping, classifying, summarizing and reporting accounting records. Accounting
professionals should make this care a habit due to their social responsibilities. Accounting
professionals may make some mistakes while performing the transactions in the recording and
reporting range in question. If these mistakes are made unintentionally, it is defined as an error,
and if they are made intentionally, it is defined as fraud. Professionals are aware of the
possibility of error and fraud, and it is an ethical requirement to show the necessary care. The
first function of accounting is to record the events that occur. However, this is not sufficient on
its own. The results obtained as a result of recording must be processed and transformed into
information that takes a logical form. Especially in developing markets, with the spread of
capital to the base due to public offering transactions, many individuals are interested in this
information. Business owners, managers, business personnel, credit providers, the state and the
public sector take into account the reliable, impartial, relevant and consistent information
produced by accounting. The party examining this information has the chance to make more
successful decisions than the other parties. Errors and frauds made knowingly or unknowingly
during the recording and reporting process negatively affect the reputation of the profession
and cause damage to a number of individuals or institutions, especially the state. For this reason,
there are a number of obligations that Financial Advisors and their employees must comply
with both ethically and in accordance with accounting principles. These have been published
by the Union of Chambers of Certified Public Accountants and Sworn-in Financial Advisors of
Turkey and specified in the Turkish Accounting Standards. In our country, accounting

education is provided in the accounting departments of trade high schools and multi-program
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high schools in secondary education; and in two-year vocational schools and four-year faculties
of economics and administrative sciences in universities. Ethics is a philosophical order that
investigates the basis of the concepts of right or wrong, good or bad in terms of morality in
relationships between individuals. Therefore, we can express ethics in the accounting
profession as performing transactions in accordance with the laws and generally accepted
accounting principles and transferring reliable information to the society by paying attention to
the value judgments of the society. The biggest factor that negatively affects ethics in this
profession is accounting fraud and errors.

2. ETHICS IN ACCOUNTING

2.1. Concept of Ethics

Today, it is of great importance to adopt a sense of responsibility and to act based on ethical
rules in the practice of many professions. The basis of trust and respect for professions in society
is the compliance of professional members with ethical principles. Achieving success in
business life, establishing healthy relationships, organizing professions according to certain
rules and giving professions a certain personality are provided by ethical values (Bonhoeffer &
Bethge, 1995). The concept of professional ethics is defined as the set of rules that are set forth
for any profession and must be followed . According to another definition, professional ethics
is the entirety of behaviors that prevent individuals from confronting each other and contribute
to their working in harmony while performing professional activities (Jaijairam, 2017). In this
context, each profession tends to determine the procedures and rules related to its own
professional groups (Onyebuchi, 2011). Accounting and accounting profession, defined as
recording, classifying, summarizing, analyzing and interpreting financial events in an activity
period, are one of the professions in question. The members of the profession that are included
in the scope of the accounting profession and are interested in accounting information systems
generally consist of; freelance accountants, certified public accountants, independent auditors,
consultants providing services to the public, auditors, tax experts; accounting and finance
managers, experts, personnel working in both public and private sectors, academicians and
lecturers providing education in the field of accounting (Thomas, 2012). In the light of this
information, accounting profession education is a set of rules that take into account the

problems that may arise while members of the accounting profession are performing their
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activities, and that ensure that transactions are carried out in accordance with the law in periods
when activities are not carried out, that the value judgments of the society are kept at the
forefront and that reliable information is provided to the society (Klimek & Wenell, 2011). The
responsibilities of members of the accounting profession are not only towards customers.
Accounting professionals have responsibilities towards a wide range of people. Business
owners, partners, individual or institutional investors, employees, parties providing loans to
businesses, the state, unions, and the public are among the parties to whom they are held
responsible (McNair & Milam, 1993). Decisions made by members of the profession can
sometimes affect the parties financially. For this reason, acting within the framework of ethical
rules is an expected characteristic for accounting professionals and users who will benefit from
the accounting information system (Shawver, 2024). In recent years, scandals such as Enron,
Worldcom, Global Crossing in the USA, Parlamat in Italy, Insurance and One Tel in Australia
have reduced the trust of the public and investors in financial reporting. The Arthur Anderson
incident, which also carried the impact of the Enron scandal, caused the loss of trust in the
accounting profession (Jejeniwa, Mhlongo, & Jejeniwa, 2024).

2.2. Internal Control Headlines in The Fight Against Accounting Ethics

There are numerous studies on accounting ethics. However, the subject of ethics has been
discussed throughout history. There are still problems in distinguishing between error and fraud
in ethics. Today, various public authorities have addressed the principle decisions and standards
regarding this. The issue of ethics has been the subject of various financial scandals throughout
history. Authorized institutions have developed standards for this situation and eventually an
opportunity has arisen to combat the issue of ethics in two chosen ways. These are independent
auditing and internal auditing. It is essential that company employees are handled with the
principle that control does not prevent trust. It is confirmed by scientific studies that ethical
concerns decrease in environments where internal control is made effective.

Global scandals have greatly increased the importance of the existence and effectiveness of
internal control systems in companies. The absence of an internal control system within
businesses and/or the failure to ensure its effectiveness is one of the most important factors in
the formation of the scandals experienced. Due to its increasing importance, the issue of the

existence, effectiveness and evaluation of an internal control system in businesses has been the
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subject of a wide variety of national/international standards and regulations. Following these
standards and regulations, various internal control models and tools/methods for recognizing
and evaluating the internal control system have been developed.

As a result of continuous monitoring, surveillance and evaluation of the internal control system
and its effectiveness within the company, it is possible to reveal and detect problems related to
the company in a timely and proactive manner. In addition, it will provide additional
contributions and benefits such as reducing audit risk, increasing effectiveness, and saving time,
labor and cost in terms of auditing. Essentially, ethical problems will always exist. The main

issue is not to reduce the ethical problem to zero. It is to focus on the case level at least.

[

I Control The oversight body and management should demonstrate a commitment

Environment to integrity and ethical values.

(]

The oversight body should oversee the entry’s internal control system.
3 Management should establish an organizational structure, assign
responsibility, and delegate authority to achieve the entity’s objectives.
4 Management should demonstrate a commitment to recruit, develop, and
retain competent individuals.
5 Management should evaluate performance and hold individuals
accountable for their internal control responsibilines.
II Risk Assessment i Management should define objectives clearly to enable the identification
of risks and define risk tolerances.
7 Management should identfy, analyze, and respond to risks related to
achieving the defined objectives.
# Management should consider the potennal for frand when identifying,
analyzing, and responding to risks.
9 Management should identify, analyze, and respond to significant changes
that could impact the internal control system.
I Control 10 Management should design control activides to achieve objectives and
Activities respond to risks.
11 Management should design the entity’s information system and related
control activites to achieve objectives and respond to risks.
12 Management should implement control activities through policies.
IV Information and 13 Management should use quality information to achieve the entity’s
Communication abjectives.
14 Management should internally communicate the necessary qualiry
information to achieve the entity’s objectives.
15 Management should externally communicate the necessary qualiry
information to achieve the entity’s objectives.
V Monitoring 16 Management should establish and operate monitoring activities to
monitor the internal control system and evaluate the results.
17 Management should remediate identified internal control deficiencies on

a timely basis.

130



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Figiire 1. Internal Control Components in Dealing With Ethical Problems
Source:(Taylor & Williams, 2020)

3. THE EFFECT OF UNETHICAL ACCOUNTING PRACTICES

In the application of the accounting profession, as in most professions, some practices that go
beyond ethical practices and are incompatible with the honor of the profession and are carried
out for personal gain have begun to be implemented. These practices, which are developed for
profit and can be defined as making desired changes in the results of the financial statements of
the company, are called unethical accounting practices “creative accounting”. In recent years,
the information produced as a result of the activities carried out by members of the profession
who do not have ethical values, in addition to having professional knowledge and experience,
shows that the experience and knowledge they have is used maliciously. Since members of the
profession who know the rules required by the job well with professional knowledge and
experience will also know very well the gaps and deficiencies in the application of these rules,
the accounting information produced as a result of the different practices they will develop will
contain misleading and incorrect results. The concept of unethical accounting can be briefly
defined as the make-up applied to financial statements. In other words, unethical accounting is
the accounting practices that serve the purpose of showing the financial statements of the
companies in a better way than they are. These practices, by taking advantage of the flexibility
in accounting standards, Generally Accepted Accounting Principles and legal regulations, show
the profits of the companies more than they should be and thus, they try to make decision
makers. In companies that apply unethical accounting practices, the recording of unrealized
income, inflating profit or loss figures, showing assets with unrealistic figures, hiding debts,
establishing special purpose companies and following their accounts outside the balance sheet,
and similar practices can provide benefits to the controlling partner or relevant interest groups
against investors and other stakeholders.

Fraudulent financial statements occur as a result of manipulation of company information.
There are generally four main reasons for the implementation of unethical accounting practices
that companies apply in order to show the results of their financial statements differently than
they are creating fictitious profit Adjusting income, Avoiding taxes Hiding debt.
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Unethical accounting techniques are generally explained under two main headings.Unethical
Accounting Practices That Decrease Period Profit,Unethical Accounting Practices That
Increase Period Profit

4. CONCLUSION AND SOLUTION SUGGESTIONS

Accounting professionals are the basic dynamics of an economy and as a result of the work
they do, they play an active role in the collection of taxes such as income tax, corporate tax and
value added tax, which are the most important incomes of the countries. In this context,
accounting professionals have to work with honest, fair, transparent and accountable principles
in the work they do. Corruption and fraud have a very negative effect on the economies of the
countries and as a result, they cause the state to collect less tax. The development of information
technologies, economic crises or business collapses due to different reasons have made it very
difficult for employees to act according to basic ethical principles and rules while performing
their profession.The pressure on all professions, especially accounting professionals, to comply
with professional ethical rules and principles has increased even more. In addition, the
reliability of the information provided by accounting professionals to information users has
begun to be questioned.

One of the most important duties of accounting is to provide accurate and reliable information
to the relevant people. If the financial information provided is not accurate and reliable, those
who use this information cannot make sound decisions and the expected benefit from the
accounting system cannot be obtained. Considering the information presentation function of
accounting, ethics in the accounting profession is the presentation of reliable information by
members of the profession in accordance with the law and the values of the society.

The responsibilities of accountants to the society are greater than in other professions.
Therefore, ensuring the trust of the society is one of the leading conditions for the accounting
profession. Accountants, as in every professional group, may encounter situations where they
are in contradiction and have difficulty in making decisions. Because the issues addressed while
carrying out the accounting profession have a structure that can cause accounting professionals
to reach different results. How to solve these constitutes one of the problems experienced by
members of the profession. In the face of these negativities, accounting professional

organizations have felt the need to establish professional ethics rules. For this purpose, in the
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accounting profession, an attempt has been made to limit unethical behaviors with the ethical
rules created and thus, it is aimed to guide uncertain situations.

Unethical accounting practices are carried out with unethical accounting practices such as
creating fictitious profits that reduce or increase period profits, adjusting incomes, avoiding
taxes, hiding debts.

Professional ethics is the symbol of the competence, reliability, impartiality, independent
decision-making, self-control and honesty of licensed professionals. Professional ethics rules
elevate licensed professionals who adopt the professional ethics concept defined in this
professional decision, as well as protect them against degrading attitudes and behaviors.
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OZET

Bireyler kendilerinde var olan ozellikleri ve davramiglart acia ¢ikartirken kendilerinde
begenmedikleri veya digaridan elestirilebilecek durumlar1 genellikle gizleme egilimindedirler.
Hem bireysel yasamda hem de orgiitsel ortamlarda izlenim yonetiminin var oldugu bilinmekte
olup 6zellikle orgiit yoneticilerin ¢alisanlart hakkinda kararlar almasi onlar1 izleyerek yaptiklari
bir durumdur. Bu yiizden calisanlar siirekli davraniglarinin takip edildigi diisiincesiyle izlenim
yonetimi taktiklerine bagvurmaktadir. Calisanlarin izlenim yonetimi taktiklerine basvururken
gorev tanimlarinin disina ¢ikmasi, sorumluluk alanlarini agmasi rol ¢atismasina yol
acabilmektedir. Bu kapsamda bu arastirmanin amaci izlenim yonetimi taktiklerinin rol
catismasi lizerindeki etkisinin belirlenmesidir. Arastirma nicel arastirma deseninde
diizenlenmis ve drneklemini Aksaray ilinde 6zel sektor isletmelerinde galiganlar olusturmustur.
Omekleme tekniklerinden kolayda drnekleme teknigi benimsenmistir. Arastirmanin verileri
cevrimigi bir sekilde toplanmis olup 405 kisi katilim gostermistir. Toplanan verilerin analizinde
yapisal esitlik modeli tercih edilmis olup kismi en kiiglik kareler yol analizi (PLS-SEM)
kullanilmistir. Elde edilen bulgulara gore izlenim yonetimi taktiklerinin rol ¢atigmasi lizerinde
pozitif yonlii ve anlamli etkisinin oldugu belirlenmistir. Olusturulan modelin R? degerleri
izlenim yOnetimi taktiklerinin rol catismasini %55 oraninda agikladigi belirlenmistir. Elde
edilen sonuclar orgiitlerdeki izlenim yonetimi taktiklerinin rol ¢atigmasina yol agtigini
gostermekte ve oOrglitlerin performans agisindan bunlar1 asgari diizeye indirmesi gerektigi
onerilmektedir. Ayrica izlenim yonetimi taktiklerinin ve rol ¢atigsmasinin ¢alisanlarin yararina
kullanimzi i¢in orgiitlerin politikalarinin diizenlenmesi 6nem arz etmektedir.

Anahtar Kelimeler: izlenim Y6netimi Taktikleri, Rol Catismasi, Kismi En Kiiciik Kareler
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THE ROLE OF IMPRESSION MANAGEMENT TACTICS ON ROLE CONFLICT

ABSTRACT

Individuals tend to conceal aspects of their personality or behaviors that they dislike or that may
be subject to external criticism while revealing those they find favorable. Impression
management is known to occur in both personal and organizational contexts, particularly in
instances where organizational managers monitor employees in order to make decisions about
them. Consequently, employees frequently resort to impression management tactics, believing
that their behaviors are constantly being observed. When employees utilize these tactics, they
may overstep their job descriptions and responsibilities, leading to role conflict. In this context,
the aim of this study is to determine the impact of impression management tactics on role
conflict. The research is designed as a quantitative study, with employees working in private
sector companies in the Aksaray province serving as the sample. A convenience sampling
technique was employed to select participants. Data were collected online, with a total of 405
respondents participating in the study. Structural equation modeling was chosen for data
analysis, specifically using partial least squares path analysis (PLS-SEM). According to the
findings, impression management tactics have a positive and significant impact on role conflict.
The R2 values of the model indicate that impression management tactics account for 55% of
the variance in role conflict. The results suggest that impression management tactics in
organizations lead to role conflict and recommend that organizations minimize these tactics to
enhance overall performance. In addition, it is important to regulate the policies of
organizations for the use of impression management tactics and role conflict for the benefit of
employees.

Keywords: Impression Management Tactics, Role Conflict, Partial Least Squares (PLS)

1. GIRiS

[zlenim y®&netimi, bireylerin ¢evresindeki diger bireyler tarafindan nasil algilandiklarmi kontrol
etme ve sekillendirme siireci olarak ifade edilmektedir. Orgiit igerisindeki bireyler izlenim
yonetimi taktiklerini kullanarak hem kendilerini motive etme hem de hedeflerine ulagmak
amactyla olumlu bir izlenim ortaya koymaya calismaktadirlar (Bolino ve Klotz, 2015).

Ozellikle degisken, belirsiz veya celiskili roller igeren is yasaminda calisanlar izlenim ydnetimi
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taktiklerine daha siklikla basvurmaktadirlar. Izlenim y&netimi sadece bu roller sebebiyle degil
ayn1 zamanda yOnetici-¢alisan iliskileri agisindan da 6nemli goriilmektedir.

Rol c¢atigmasi ise calisanlarin uyumsuz veya zit rollerle kars1 karsiya kaldiklart durumlarda
meydana gelen, memnuniyetten performansa kadar birgok is ve orgiitsel ¢iktiyr olumsuz
etkileyen bir durum olarak karsimiza ¢ikmaktadir (Kahn vd., 1964). Rol ¢atismasi bireyin
birden fazla rol istlendigi durumlarda meydana gelmekte olup bu rollere iligkin farkli
davraniglar ortaya koymak zorunda kaldigi zamanlarda distlendikleri rollerin birbiri ile
celismesi ve bunun sonucunda gorevin yerine getirilmesinde eksiklik yasanmasi durumudur
(Arslan ve Ungiiren, 2017).

Bu arastirmanin temel amaci, izlenim yonetimi taktiklerinin rol ¢atigmasi tizerindeki etkilerini
istatistiksel olarak incelemek ve literatiire katki sunmaktir. Bu ¢ercevede, calisanlarin izlenim
yonetimi uygulamalarinin 6rgiit i¢i rol algilari tizerindeki etkileri degerlendirilmis, bu durumun
orgiitsel verimlilik ve is tatmini iizerindeki potansiyel sonuglari tartisilmustir. Orgiitlerde
izlenim yonetimi taktiklerinin yaygin kullanim1 dikkate alindiginda, bu ¢alismanin bulgularinin
hem yoneticiler hem de ¢alisanlar i¢in 6nemli ¢ikarimlar sunacagi diistiniilmektedir.

2. IZLENIM YONETIMI TAKTIKLERI

Bireyler sosyal bir varlik oldugu icin ¢evresindeki insanlar ile iletisim igerisindedir. insanlarla
iletisim igerisinde olan bireyler onlarin tizerinde kendileri hakkinda bir izlenim olustururlar. Bu
durum bireyin davranislariyla, tutumlariyla, sozleriyle, sdylemleriyle vb. durumlarla kisiler
iizerinde olusturduklar1 bir algidir. Bolino ve Turnley (1999) izlenim y6netiminin baskalari
iizerinde olusturulan etkileme taktikleri oldugunu ifade etmistir. Benzer sekilde Leary ve
Kowalski (1990) izlenim ydnetiminin bireyin kendisine iliskin izlenimlerini kontrol etme ve
ona gore degerlendirme siireci oldugunu belirtmektedir.

Izlenim ydnetimi calisanlar tarafindan siklikla uygulanan ve calisanlar arasindaki iletisimi ¢ok
onemli derecede etkileyen bir unsur olarak ele alinmaktadir. Bu durum, ydneticilerin
calisanlarinin performanslarin1 degerlendirmede onemli bir 6lgiit olup bireyler ve orgiitler
tarafindan gelecek calisma yasami baglaminda bir biitiin olarak goriilmektedir (Montagliani ve
Giacalone, 1998). Tedeschi ve Riess (1981) bireyin izlenim yonetimi taktiklerini kullanirken

bagkalarinin yargilarini kontrol etme veya manipiile etme amaci tasidigini belirtmektedir. Metts
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ve Grohskopf (2003) ise izlenim yOnetimini semsiye bir kavram olarak ifade etmis olup
bireylerin kendilerini nasil sunduklarini belirtmektedir.

Izlenim yonetimi taktiklerine iliskin olarak vazgeg¢me, kabul etmeme, Oziir, mazeret gibi
savunmaci taktikleri ve diger yandan kendini tanitma, kendini zorla kabul ettirme, gézdagi
verme, tehdit etme gibi saldirgan taktikleri de kullanmaktadir (Archer, 2018). Roulin ve
Levashina’ya (2016) gore ise bir¢ok kisilik 6zelliginin diiriist ya da aldatict bir izlenim
yonetimiyle iligkili oldugunu ifade etmekte ve bunlarin disadoniikliik, nevrotizm gibi biiyiik
bes kisilik ozellikleri ile karanlik kisilik Ozelliklerinden narsizm ve Makyavelizm gibi
ozellikleri barindirmaktadir.

3. ROL CATISMASI

Rol kavrami, bireyin sosyal yapi ve yasanti igerisindeki konumunda gdstermesi gereken
davraniglar biitiinii olarak tanimlanmaktadir (Rizzo vd., 1970). Literatiir incelendiginde
bireylerin gostermesi gereken rol siireclerinde rol belirsizligi ve rol ¢atismasi kavramlarinin
birlikte kullanildigr goriilmektedir. Esasinda rol stresi konusunun belirleyicisi olan bu
kavramlarin birbirinden ayr1 olarak ele alinmas1 gerektigi diisiincesi zaman igerisinde hakim
olmaya baglamistir (Gregson ve Wendell, 1994). Rol catismasi bireyin bir role iliskin olarak
beklentilerin tutarsizligi olarak belirtilmektedir (Van Sell vd., 1981).

Ozellikle 6rgiitsel yasam acisindan diisiiniildiigiinde ¢alisanin isyerindeki calisma arkadaslari
ve yoneticilerinin beklentileriyle ilgili olarak yasamis oldugu uyumsuzluk ve adaptasyon
sorunu rol catigmasini beraberinde getirmektedir (Daft, 2010). Birey, belirli bir rol i¢in
beklentilerin ne oldugunu tam olarak bilmediginde bir anlagsmazlik s6z konusu olmaktadir.
Dolayisiyla gerek sosyal yasam gerekse de calisma yasami acisindan bir rol catismasi s6z
konusu olmaktadir (Zhou vd., 2014).

Rol catismasi, bireyin zihin diinyasinda ve etkilesim oldugu kisiler arasinda farkli sekillerde
ortaya cikabilmektedir. Bu catisma; birey-rol catismasi, roller arasi catisma, asirt rol
yiliklenmesi, gondericinin kendi icerisinde bir ¢atisma, gondericiler arasindaki ¢atisma seklinde
meydana gelebilmektedir (Demirci, 2021). Katz ve Kahn (1978) ise rol ¢atigmasinin kaynagi
olarak dort farkli unsurun temel oldugunu ifade etmektedir. Bunlar birden fazla géndericiden
alinan ve birbirleriyle ¢elisen rol beklentisinden kaynakli, ayn1 gondericiden alinan rol

beklentilerinin c¢eliski tasimasi kaynakli, rol ile ilgili beklentilerin rolde yiikiimlii birey
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tarafindan beklentilere uyumlu olmamasi kaynakli ve rolde yiikiimlii kisinin {istlendigi bir¢ok
roliin birbiriyle olan ¢eligkilerinden kaynakli olarak ortaya ¢ikabilmektedir.

4. YONTEM

4.1. Arastirmanin Amaci, Modeli ve Hipotezleri

Bu arastirmanin amaci, izlenim yonetimi taktiklerinin rol g¢atismasi iizerindeki etkisinin
belirlenmesidir. Calisma nicel arastirma deseninde olusturulmustur. izlenim yonetimi

taktiklerinin rol ¢atigmasi lizerindeki etkisini gdsteren aragtirma modeli Sekil 1°de sunulmustur.

[zlenim Yénetimi 5 Rol Catigsmasi
Hi

Sekil 1. Arastirma Modeli

Izlenim yonetimi taktiklerinin rol ¢atismas iizerindeki etkisinin incelendigi bu arastirmada,
sinanmak tizere asagidaki hipotez gelistirilmistir.

H1: izlenim ydnetimi taktiklerinin rol ¢atismas iizerinde pozitif yonlii ve anlamli etkisi vardir.
4.2. Arastirmanin Evren ve Orneklemi

Aragtirmanin evrenini Aksaray ilinde faaliyet gosteren isletmelerin (kiiglik-orta-biiyiik)
calisanlar1 olusturmaktadir. Aksaray ilinde 6zel sektdr ¢alisanlarm sayis1 Tiirkiye Is Kurumu
Isgiicii Piyasasi1 Arastirmasi1 2022 Y1l Sonug Raporuna (Tiirkiye Is Kurumu, 2023) gére 54.077
olarak ifade edilmektedir. Coskun vd. (2019)’ne gore 100.000 kisilik bir evrende bile 384
kisinin 6rneklem olarak secilebilecegi belirtilirken 54.077 kiside en az 384 kisiye ulagsmanin
yeterli oldugu kanisina varilmistir. Buradan yola c¢ikilarak Google Formlar aracilig ile
olusturulan anket formu Aksaray ilinde herhangi bir isletmede ¢alisanlara ¢evrimigi bir sekilde
ulastirilmistir. Kolayda 6rnekleme yontemi kullanilan arastirmaya 405 kisinin katilim sagladigi
belirlenmistir. Katilimcilara ait sosyo-demografik bilgiler Tablo 1’de sunulmustur.

Tablo 1. Sosyo-Demografik Bilgiler

n %
Cinsiyet Kadin 257 63,5
Erkek 148 36,5
Yas 18-24 Yas Arast 176 43,5
25-29 Yas Arasi 71 17,5
30-34 Yas Arasi 80 19,8
35-39 Yas Arasi 41 10,1
40 Yas ve Uzeri 37 9,1
Medeni Durum Evli 140 34,6
Bekar 265 65,4
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Ogrenim Durumu [lkogretim 29 7,2
Lise 99 24,4
On Lisans 163 40,2
Lisans 72 17,8
Yiksek Lisans 29 7,2
Doktora 13 3,2
Kurumda Caligma Siiresi | 1-5 Yil 183 45,2
6-10 Y1l 102 25,2
11-15 Y1l 70 17,3
16-20 Yil 32 7,9
21 Yil ve Uzeri 18 4.4
Meslekte Caligma Siiresi | 1-5 Yil 180 44,4
6-10 Yil 105 25,9
11-15 Y1l 66 16,3
16-20 Yil 26 6,4
21 Y1l ve Uzeri 28 6,9
Kurumda Yoneticilik Var 91 225
Gorevi Yok 314 77,5
zlenim Yonetimi Evet 130 32,1
Taktiklerini Duyma Hayir 275 67,9
Calisilan Kurumda 1-9 Kisi Aras1 85 21,0
Calisan Kisi Sayisi 10-49 Kisi Arasi 103 25,4
50-249 Kisi Arasi 110 27,2
250 Kisi ve Uzeri 107 26,4
Toplam 405 100

Tablo 1°de arastirmaya katilan bireylere ait detayli sosyo-demografik bilgiler sunulmustur.
4.3. Veri Toplama Araclar

Bu arastirmada sosyo-demografik bilgiler formu, Izlenim Yonetimi Taktikleri Olgegi, Rol
Catismas1 ve Rol Belirsizligi Olcegi veri toplama araci olarak kullanilmustir. Izlenim Y&netimi
Taktikleri Olcegi Bolino ve Turnley (1999) tarafindan gelistirilmis olup Tiirk¢eye uyarlamasi
Basim ve arkadaslar1 (2006) tarafindan yapilmustir. Tlgili 6lgek 22 ifadeden ve 5 alt boyuttan
olusmaktadir. Olgek  5°1i  likert tipinde olup 1-Hi¢/5-Her Zaman seklinde
derecelendirilmektedir. Rol Catismas1 ve Rol Belirsizligi Olgegi Rizzo ve arkadaslar1 (1970)
tarafindan gelistirilmistir. Toplamda 14 ifadenin yer aldig1 6l¢ekte rol ¢atismasini 6lgen 8 ifade
yer almaktadir. Iki ayr1 6lcek olarak ele alinabilecek dlgegin rol ¢atismasi kismi bu arastirmada
kullanilmugtir. flgili 6lcek Kara’nin (2010) ¢alismasindan elde edilmistir. Olgek 5°li likert
tipinde olup 1-Kesinlikle Katilmiyorum/5-Kesinlikle Katiliyorum seklinde
derecelendirilmektedir.
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5. BULGULAR
Arastirmanin bu boliimiinde arastirmada kullanilmis olan Slgeklerin gecerlik ve gilivenirlik
analizleri ile yapisal esitlik modelinden elde edilen bilgiler sunulmustur.
5.1. Olciim Modeli
Arastirmada kullanilan 6l¢eklerin gegerlikleri Smart-PLS programiyla analiz edilmis olup ilgili
kabul edilebilir degerler Tablo 2’de sunulmustur (Hair vd., 2017).

Tablo 2. Olgeklere Iliskin Faktor Yiik Degerleri, Giivenirlik, Gegerlik ve Betimleyici

Istatistikler
Degisken ‘ Faktor Yiik Degerleri | Ortalama l Standart Sapma | Carpikhik | Basiklik | VIF
[zlenim Y&netimi Olgegi
Cronbach’s Alpha= 0,970, tho_A=0,971, CR=0,973, AVE=0,654
Y2 0,673 3,240 1,267 -1,205 -0,055 |2,051
Y3 0,787 3,030 1,278 -1,163 0,172 |2,923
iy4 0,822 3,020 1,402 -1,309 -0,046 |3,169
1ys 0,787 2,931 1,333 -1,205 0,183 |2,584
Y6 0,651 3,358 1,149 -0,748 -0,222 |2,012
1Y7 0,748 3,027 1,408 -1,319 -0,139 | 2,327
Y8 0,850 2,891 1,398 -1,300 0,086 |3,692
1Y9 0,854 2,827 1,462 -1,374 0,178 |4,190
Yi10 0,833 2,881 1,348 -1,183 0,205 |3,420
Y11 0,832 3,007 1,310 -1,182 0,112 | 3,540
Y12 0,812 3,091 1,266 -1,136 0,076 |3,019
Y13 0,833 3,040 1,286 -1,183 0,164 |3,273
Y15 0,837 2,901 1,430 -1,334 0,078 | 3,374
Y17 0,786 3,069 1,237 -1,078 0,080 |2,559
Y18 0,879 2,926 1,440 -1,378 0,060 |4,755
Y19 0,835 3,037 1,348 -1,256 0,096 |3,415
1Y20 0,842 2,869 1,435 -1,333 0,095 |3,452
Y21 0,838 2,738 1,481 -1,410 0,164 |3,380
1Y22 0,825 2,795 1,425 -1,279 0,211 |3,143
Rol Catismas1 Olcegi
Cronbach’s Alpha = 0,843, rho_A=0,866 CR=0,880, AVE=0,516
Degisken Faktor Yiik Degerleri Ortalama Standart Sapma | Carpiklik | Basikhik | VIF
RC1 0,719 3,430 1,108 -0,723 -0,177 | 1,674
RC2 0,726 3,388 1,197 -1,050 -0,245 | 1,690
RC4 0,617 3,637 1,131 -0,122 -0,765 | 1,641
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RC5 0,824 3,237 1,212 -1,102 -0,029 |2,310
RC6 0,799 3,252 1,230 -1,096 -0,097 |2,093
RC7 0,521 3,790 1,039 0,519 -0,937 |1,332
RC8 0,775 2,980 1,382 -1,233 -0,077 |1,723
Faktor Yiikii>0,50; Cronbach’s Alpha >0,70; CR>0,70;AVE>0,50 (Hair vd., 2017)

IY=izlenim Y®énetimi; RC=Rol Catismas1

Tablo 2’de 6lgme araclarindan elde edilen gecerlik ve giivenirlik degerleri yer almakta olup
CB-SEM analizinde yapilan dogrulayici faktor analizine kismi en kiiciik kareler yapisal esitlik
modelinde gerek bulunmamaktadir. Model olusturuldugunda Smart-PLS programi bu degerleri
gostermektedir. Yapilan analiz sonucunda izlenim yonetimi taktikleri 6l¢eginden 3 ifade ve rol
catigmasi 6l¢eginden ise tek ifade analiz disinda birakilmistir. Smart-PLS programinda yapilan
analizden elde edilen degerler incelendiginde VIF degerlerinin 5’ten kiiciikk oldugu
goriilmustlir. Hair ve arkadaglart (2017) VIF degerinin 5’in altinda olmasinin, arastirma
verilerinde dogrusallik problemi meydana getirmeyecegini ifade etmektedirler. Gegerlik
degerlerinin hesaplanmasinda kullanilan diger kriterler ise Fornell-Larcker ve Heterotrait-
Monotrait (HTMT) goriisiidiir. Fornell-Larcker kriteri Fornell ve Larcker tarafindan
gelistirilmis olup (Yildiz, 2021) Heterotrait-Monotrait (HTMT) goriisii ise Henseler ve
arkadaglar1 (2015) tarafindan gelistirilmistir. Heterotrait-Monotrait (HTMT) degerinin
literatiire uygunlugu ise 0,90’1n altinda olmasi gerektigi ifade edilmektedir.

Tablo 3. Fornell-Larcker ve Heterotrait-Monotrait Kriterleri Degerleri

Fornell-Larcker Criterion Heterotrait-Monotrait Ratio (HTMT)
Rol Catismasi | Izlenim Yonetimi Rol Catismasi | Izlenim Y6netimi
Rol Catigmasi 0,719 Rol Catigmasi
zlenim Yonetimi 0,742 0,809 zlenim Yonetimi 0,788

Fornell-Larcker kriteri, degiskenlerin kesisim noktasinda bulunan katsayilar ile ilgili
degiskenlerin AVE katsayilarinin karekdkiinii ifade etmektedir. Heterotrait-Monotrait Ratio
(HTMT) kriterine gore de bulgular 0,90’1n altinda oldugundan 6l¢eklerin ilgili kriterlere gore

gecerligi saglanmaktadir.
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5.2. Yapisal Model-Hipotez Testi

Arastirmanin bu kisminda yapisal esitlik modellemesi verilmis olup Smart-PLS programinda

5000 6rnekleme bootstrap ile yapilmistir. Tablo 4’te kurulan modelden elde edilen uyum iyiligi

degerleri verilmistir.

Tablo 4. Uyum lyiligi Degerleri

Saturated Model Estimated Model
SRMR<0,080 0,056 0,056
d_ULS 1,120 1,120
dG 0,481 0,481
Chi-Square<5 1,049.398 1,049.398
NF1>0,80 0,880 0,880

GoF=VAVE x R? = 0,567

Tablo 4 incelendiginde modelden elde edilen uyum iyiligi degerlerinin kabul edilebilir
siirlarda oldugu gortilmektedir (Byrne, 2016; Yildiz, 2021). GoF indeksi incelendiginde ise
modelin iyi uyum gosterdigini ifade etmektedir. GoF indeksi O ile 1 arasinda degerler alan,
6l¢lim modeliyle yapisal modelin performansini belirlemeye yarayan bir indekstir (Wetzels vd.,
2009). GoF indeksi bu aragtirmada 0,567 olarak belirlendiginden ¢ok iyi uyum gosterdigi
sOylenebilir. Sekil 2°de ise arastirma modelinden elde edilen yapisal esitlik modeli diyagrami

yer almaktadir.

-~
0718 v
0.726 RC4
0617
742 » —o082¢—)  RCS
—

p.szwk’ RCE.
Ral Gatigmas: 0775 A
~

Sekil 2. Yapisal Esitlik Modeli Yol Diyagrami
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Sekil 2’de izlenim yonetimi taktiklerinin ve rol ¢atismasi iizerindeki etkisini gésteren yapisal
esitlik modeline yer verilmistir. Tablo 5’te ise yapisal esitlik modeli katsayilart verilmistir.

Tablo 5. Hipotez Testi Sonuglari

Paths Beta (13) Standart Sapma t-degerleri %95 Giivenirlik p
IY=>RC 0,742 0,029 25,745 (0,678; 0,789) 0,000
R?=(0,551)

Q%=(0,273)

2=(1,226)

Tablo 4’te izlenim yonetimi taktiklerinin ve rol catismasi lizerindeki etkisini gosteren katsayilar
yer almaktadir. Smart-PLS programinda yapilan analize gore izlenim yonetimi taktiklerinin ve
rol catismasi (3=0,742; p<0,01) pozitif yonlii ve anlamli etkisi oldugu goriilmiistiir. Bunun yani
sira Tablo 5°te model kapsaminda elde edilen R?, Q2 ve f2 degerleri sunulmustur. Ilgili degerler
modelde kullanilan 6lgeklerin tahmin giiglerini ortaya koymaktadir. R? degerinin disiplinler
aras1 bir yaklagimlar degerlendirildigi ifade edilmekte (Yildiz, 2021) Q? degerinin ise sifirm
iizerinde olmas1 gerektigi bildirilmektedir (Sarstedt vd., 2014). f2 katsayisinin ise yine sifirm
iizerinde bir degerde olmasi, 0,02 ve lizerinde olmasinin diisiik; 0,15 ve lizerinde olmasi orta ve
0,35’in iizerinde olmasi yiiksek bir etki katsayisi olarak ifade edilmektedir (Cohen, 1998).

6. TARTISMA VE SONUC

Bu aragtirma izlenim yonetimi taktiklerinin rol catigmasi {izerindeki etkilerini anlamak
amaciyla gerceklestirilmistir. Arastirmadan elde edilen bulgular izlenim yonetimi taktiklerinin
rol ¢atismasini artiric1 bir etkiye sahip oldugunu gostermektedir. Izlenim ydnetimi, calisanlarin
orgiit icerisindeki durus ve imajlarin1 kontrol etmelerini saglayan bir yapiya sahip olup
kendilerini pozitif yonde gostermek suretiyle kariyerlerini gelistirme ¢abalarini
desteklemektedir (Bolino ve Klotz, 2015). Bu agidan disiiniildiigiinde Kahn ve arkadaslar
(1964) tarafindan gelistirilen ve ilk defa arastirmalarinda bahsettigi rol teorisi, ¢alisanlarin
cesitli rol beklenti ve talepleriyle karst karsiya kaldiklarinda nasil tepkiler verdigini, basa
cikabilme yeteneklerini agiklamaya yardimei olan bir temel sunmaktadir. Dolayisiyla bu teori
kendilerinden beklenenleri yerine getirmeye ¢alisirken uyumsuz talepler karsisinda ¢alisanlarin

stres yasayabileceklerini ortaya koymaktadir.
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Izlenim yénetimi taktikleri rol ¢atismasimi olumlu ya da olumsuz yonde etkileyebilecek bir
yapiya sahiptir. Ornegin ¢alisanlar, iistlerinin ve ¢alisma arkadaslarinin algisinda olumlu bir
imaj olugturmak amaciyla izlenim yonetimi taktiklerine basvurdugunda artik roliiniin ne olacagi
bellidir ve ona gore davranmiglar gosterme egilimindedir. Ancak asir1 bir sekilde izlenim
yonetimi taktiklerine bagvuruldugunda calisanlarin rolleri arasinda ¢eligki yasayabilecegi ve
catigsmaya neden olabilecegi sOylenebilir. Esasinda izlenim yonetimi taktikleri ile rol ¢atismasi
arasindaki iliskinin karmagiklig1 durumdan duruma degisiklik gosterebilecek bir yapidadir.
Literatiir incelendiginde izlenim yonetimi taktikleri ile rol ¢atismasi arasinda yapilan herhangi
bir arastirmaya rastlanilmamistir. Arastirma bu yoniiyle literatiirdeki bilgi birikimine katk1
saglamaktadir. Bu galismanin bazi sinirliliklar1 bulunmaktadir. Oncelikle, yalnizca belirli bir
sektordeki  calisanlardan  toplanan  verilerle  gerceklestirilmis  olmasi,  bulgularin
genellenebilirligini sinirlamaktadir. Ek olarak, bu arastirma, kesitsel verilerle yiiriitiilmiis olup,
izlenim yonetimi ve rol catismasi arasindaki iligskinin nedenselligi hakkinda kesin sonuglara
varmakta smirlidir. Gelecekte yapilacak caligsmalar, farkli sektorler ve kiiltiirlerde izlenim
yonetiminin rol ¢atismasi iizerindeki etkilerini farkli tasarimlarla inceleyerek bu iligskinin
nedenselligini daha net ortaya koyabilir. Ozellikle nitel arastirmalarin yapilmasi, konunun
derinlemesine incelenmesinde 6nemli goriilmektedir. Ayrica izlenim yonetimi taktikleri ve rol
catigmasi i¢in Orgiitler adina yoneticilerin ¢alisanlarin gorev tanimlarini netlestirerek ve iletisim
kanallarim1 gliclendirerek, calisanlarin izlenim ydnetimi nedeniyle yasadiklari rol ¢atismasini
azaltmaya yonelik adimlar atabilecegi bu arastirma kapsaminda Onerilebilir. Gelecekte
yapilacak arastirmalarda farkli sektorlerin arastirmaya déhil edilerek orgiitsel destek, is tatmini,
performans ve liderlik gibi degiskenlerle etkilerini arastirmak literatiir i¢in faydali olabilir.
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OZET

Yeme bozukluklar1 beliren yetiskinlik doneminde oldukca yaygin goriilmektedir. Fizyolojik,
psikolojik ve sosyolojik sorunlara yol agan ve Oliim oraninin en yiliksek oldugu ruhsal
hastaliklardir. Kadinlarda daha fazla goriilmesinin yani sira her iki cinsiyette de beliren
yetiskinlik doneminin kimlik kesfi 6zelliginin yeme bozukluklariyla iliskisi aragtirmalar
tarafindan vurgulanmistir. Yeme bozukluklar1 hastaliklarindan biri olan Bulimia Nervoza,
tekrarlayan asir1 yeme epizodlar1 ve bu epizodlar sirasinda yeme davranisi tizerinde kontrol
kaybr ile karakterizedir. Kilo almamak veya beden goriiniimlerinin bozulmamasi igin
kontrolsiiz yeme davraniglarint kendi kendini kusturma, laksatif veya ditiretik ilaglar
tekrarlayarak telafi ettikleri goriilmektedir. Bulimia Nervoza hastalarmin tedavisinde
multidisipliner bir yaklasim 6nemlidir. Hastanin hekimi, diyetisyeni ve psikologu bir arada
tedavi siirecini ytiriitebilmektedir. Bulimia Nervoza tedavisinde kullanilan Biligsel Davranisct
Terapi etkili bir yontem olmakla birlikte yapisi geregi multidisipliner ¢alismalara uygundur. Bu
olgu incelemesinde, DSM-5 tami kriterlerine gore Bulimia Nervoza belirtilerine sahip 19
yasinda kadin hastanin Biligsel Davranigg1 Terapi ile yapilan tedavi stirecinden bahsedilmistir.
Kat1 diyet uygulamalari, tikanircasina yeme ataklar1 ve asir1 egzersiz telafi edici davraniglari
olan hastanin tedavisinde diyetisyen isbirligi siirece hiz kazandirmistir. Her hafta 50 dakika
olacak sekilde 10 seans gergeklestirilmistir. Biligsel Davranig¢1 Terapi tedavisinde hedefler
dogrultusunda bozulmus yeme tutumunun diizeltilmesi, islevsiz diislince ve davraniglarin
yeniden degerlendirilerek yapilandirilmasi amaglanmistir. Bu olgunun secilmesinin nedent,
tedavi stirecinin olumlu sonuglar vermesi ve bu siiregte BDT nin etkinligini vurgulamaktir.
BDT’nin, multidisipliner bir yaklagimin yeme bozukluklar1 tedavisinde ne kadar etkili
oldugunu ortaya koymaktadir.

Anahtar Kelimeler: Bilissel Davranis¢1 Terapi, Yeme Bozukluklari, Bulimia Nervoza
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MULTIDISCIPLINARY APPROACH IN EATING DISORDERS: A CASE STUDY
ABSTRACT

Eating disorders are highly prevalent in emerging adulthood. They cause physiological,
psychological and sociological problems and have the highest mortality rate. In addition to
being more common in women, the relationship between eating disorders and the identity
exploration characteristic of adulthood, which occurs in both genders, has been emphasized by
research. Bulimia Nervosa, one of the eating disorders, is characterized by recurrent binge
eating episodes and loss of control over eating behavior during these episodes. They
compensate for their uncontrolled eating behaviors with self-induced vomiting, laxatives or
diuretics to avoid weight gain or deterioration of their body appearance. A multidisciplinary
approach is important in the treatment of patients with Bulimia Nervosa. The patient's
physician, dietician and psychologist can carry out the treatment process together. Cognitive
Behavioral Therapy used in the treatment of Bulimia Nervosa is an effective method and is
suitable for multidisciplinary studies due to its structure. In this case study, the treatment process
of a 19-year-old female patient with Bulimia Nervosa symptoms according to DSM-5
diagnostic criteria with Cognitive Behavioral Therapy is described. Dietitian collaboration
accelerated the process in the treatment of the patient who had strict diet practices, binge eating
attacks and excessive exercise compensatory behaviors. Ten sessions of 50 minutes each week
were conducted. In the Cognitive Behavioral Therapy treatment, it was aimed to correct the
impaired eating attitude in line with the goals, and to re-evaluate and restructure dysfunctional
thoughts and behaviors. The reason for choosing this case is to emphasize the positive results
of the treatment process and the effectiveness of CBT in this process. CBT reveals how effective

a multidisciplinary approach is in the treatment of eating disorders.

Keywords: Cognitive Behavioral Therapy, Eating Disorders, Bulimia Nervosa
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OZET
Son yillarda bircok alanda insan zekasinin taklit edilmesiyle ortaya c¢ikan yapay zeka
caligmalarinin kullanimini artmistir. Yapay zeka caligmalari, makinelerin insan 6grenmelerini
modellemesi olarak belirtilir. Yapay zeka calismalar1 ¢ok eski zamanlara dayanmamaktadir
ancak cok hizli gelisim gostermistir ve dis hekimligi de dahil giinlimiizde neredeyse tiim
alanlarda kullanilmaya baslanilmistir.
Son yillarda, dis hekimliginde yapay zeka uygulamalar1 teshis, tedavi planlamasi ve hasta
yonetiminde dnemli ilerlemeler saglamistir. Ozellikle goriintii isleme teknikleri, rontgen ve
tomografi goriintiilerinin analizinde kullanilarak, ¢iirtiklerin, periodontal hastaliklarin ve diger
dis sorunlariin erken teshisini miimkiin kilmaktadir. Yapay zekanin bir diger 6nemli alani ise
sanal simiilasyonlar ve robotik cerrahidir. Dis hekimleri, yapay zeka destekli simiilasyonlar
araciligiyla karmasik dis tedavilerini 6nceden planlayabilir ve robotik sistemler sayesinde daha
hassas uygulamalar gerceklestirebilir. Bu, hem hasta konforunu artirmaktadir hem de tedavi
stirekliligini saglamaktadir. Yapay zeka, hasta egitiminin ve farkindaliginin gelismesine de
katki saglamaktadir.
Bu calismanin amaci yapay zekanin dis hekimliginde kullanim alanlarinin incelenmesi ve dis
hekimligi alaninda ¢alisan saglik personellerine yapay zekanin kullanim1 konusunda farkindalik
kazandirilmasidir.
Bu ¢alismada Pubmed ve Google Scholar kaynakli 23 makale taranmis olup Cene Cerrahisi,
Endodonti, Restoratif Dis Tedavisi, Protetik Dis Tedavisi, Agiz Dig Cene Radyolojisi de dahil

olmak iizere yapay zekanin dis hekimliginde kullanim alanlar1 ve yapay zekanin hasta egitimi

icin ve profesyoneller i¢in kullanimlart gosterilmektedir.
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Sonug olarak yapay zeka, dis hekimliginde daha etkili ve verimli hizmet sunma potansiyelini
tasimaktadir ve gelecekte bu alandaki yeniliklerin artarak devam etmesi beklenmektedir. Ancak
yapay zekanin entegrasyonu ile ilgili etik ve gizlilik endiseleri de dikkate alinmalidir.
Anahtar Kelimeler: Yapay zeka, Dis hekimligi, Dijital saglik

1.Introduction(Giris):

Yapay zeka , son yillarda saglik sektoriinde 6nemli bir yer edinmis ve dzellikle dis hekimliginde
klinik siireglerin iyilestirilmesinde biiylik bir potansiyel sunmustur. Dis hekimliginde etkili
hasta bakimi, dogru ve zamaninda yapilan tanilara dayanir. Dis hekimlerinin en iyi tedavi
seceneklerini belirlemek, prognoz tahmini yapmak ve klinik kararlar almak i¢in, yalnizca
mevcut hasta verilerini degil, ayn1 zamanda klinik karar destek sistemlerinden de
faydalanmalar1 giderek daha 6nemli hale gelmektedir.

Gilinlimiizde yapay zeka uygulamalari, daha hizli ve dogru kararlar alinmasini saglamak i¢in
Oonemli bir ara¢ olarak 6ne cikmaktadir. Yapay zeka, dis hekimlerine tan1 koyma, tedavi
seceneklerini degerlendirme ve hastalik prognozlarini tahmin etme konularinda destek vererek,
tedavi siireclerini daha giivenilir ve etkili hale getirebilir. Yapay zeka destekli sistemler, klinik
karar alma siireclerinde i¢cgdrii saglamakta ve hekimlerin tedavi siire¢lerinde daha bilingli
kararlar alabilmesine olanak tanimaktadir.(1)

Tiim bunlarin yaninda bu teknolojilerin etkinligi ve kullanim alanlar1 konusunda daha fazla
arastirmaya ihtiya¢c duyulmaktadir. Bu calismanin amaci, yapay zekanin dis hekimliginde
kullanim alanlarinin incelenmesi ve dis hekimligi alaninda ¢aligan saglik personellerine yapay
zekanin kullanimi konusunda farkindalik kazandirilmasidir.

2.Calisma Alani:

Bu ¢alisma, dis hekimligi alaninda yapay zekanin ¢esitli uygulamalarin1 kapsamli bir sekilde
ele almay1 amacglamaktadir. Dis hekimliginde yapay zekanin kullanim alanlari, teshis, tedavi
planlamasi, hasta egitimi ve profesyonellerin klinik siireclerdeki karar destek sistemleri basta
olmak iizere genis bir yelpazede incelenmistir. Restoratif Dis Tedavisi, Protetik Dis Tedavisi,
Cene Cerrahisi, Endodonti ve Ag1z Dis Cene Radyolojisi gibi temel disiplinlerde yapay zekanin
mevcut ve potansiyel katkilari ele alinmistir. Ayrica yapay zekanin hasta egitiminde ve dis
hekimligi egitiminde nasil kullanilabilecegine dair Ornekler iizerinden degerlendirmeler

yapilmistir. Bu ¢alisma, dis hekimligi alanindaki profesyoneller i¢in yapay zekanin sundugu
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yenilik¢i ¢oziimleri ortaya koymayr ve bu alandaki gelismelerin gelecekteki potansiyel
etkilerini degerlendirmeyi hedeflemektedir.

3.Gere¢ ve Yontem:

Bu calismada, PubMed ve Google Scholar veritabanlar1 kullanilarak dis hekimliginde yapay
zekanm kullanimi iizerine yapilmis 23 makale taranmistir. Incelemeye alinan makaleler; Cene
Cerrahisi, Endodonti, Restoratif Dis Tedavisi, Protetik Dis Tedavisi ve Agiz Dis Cene
Radyolojisi gibi ¢esitli alanlarda yapay zekanin uygulama alanlarin1 kapsamaktadir. Segilen
kaynaklar, hasta egitimi, klinik karar destegi, tamisal dogruluk ve tedavi siireglerinin
optimizasyonu gibi konular1 ele alan ¢alismalar arasindan secilmistir. Incelenen ¢alismalar,
yapay zekanin dis hekimligi pratiklerindeki etkinligini ve kullanim potansiyelini belirlemek
amaciyla degerlendirilmistir.

4.Bulgular:

4.1.Restoratif Dis Tedavisinde Yapay Zeka:

En yaygin dis hastaliklar1 dis ¢iiriikleridir. Bundan dolay1 dis ¢iiriiklerinin erken evrede tespit
edilmesi ¢ok 6nemlidir. Klinik muayenenin yaninda radyografiler gibi ek testler ¢iirtigiin tespit
edilmesini kolaylastirir. Dis ¢iiriigiinii tespit etme hassasiyeti 0.4 ile 0.6 arasinda degisen
geleneksel radyografiler, gelistirilmis bir dijital sistemle karsilastirilmistir. Dijital goriintiiler
geleneksel radyografiye gore bir¢ok avantaj sunmustur ancak ¢iiriik tespiti i¢in tanisal
performanslar gozlemciye bagh kalmistir ve tanisal degerin geleneksel filmlerden daha iyi
olmadig1 goriilmiistiir(2)

Geetha ve ark. 105 radyografiden elde edilen goriintiideki giiriikleri tespit etmek i¢in yapay bir
sinir ag1 kulland1 ve bu radyografilerdeki c¢iiriikler bir dis hekimi tarafindan agiklandi.Bu
calisma, dis ciirliklerinin geri yayilimh sinir agiyla daha dogru tahmin edilebilecegini ileri
stirmiistiir(3).

4.2.Endodontide Yapay Zeka:

Yapay zeka endodontide giderek artan bir oneme sahiptir. Periapikal lezyonlarin ve kok
kiriklariin tespitinde, kok kanal sistemi anatomisi degerlendirmesinde, dental pulpa kok
hiicrelerinin  yasayabilirliginin tahmin edilmesinde, c¢alisma uzunlugu Olclimlerinin

belirlenmesinde ve tekrar tedavi prosediirlerinin basarisinin tahmin edilmesinde yararli olabilir.

151




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Yapay sinir aglari, radyografilerde minor apikal foramenlerin yerini belirlemek icin bir karar
verme sistemi olarak kullanilabilir.(1)

Saghiri ve ark.'min aragtirmasinda, endodontik dosyalar, yapay sinir aglar1 kullanilarak ve
kullanilmadan radyoloji goriintiilerinde kanallarin uzunlugunu belirlemek i¢in kullanilmistir.
Olgiimler, dislerin ¢ekilmesinden dnce ve cekildikten sonra stereomikroskopi kullanilarak
alinmistir. Endodonti tarafindan yapilan dogru degerlendirme %76 oraninda, yapay sinir ag1
tarafindan ise %96 oraninda kesin olmustur. Bu, yapay sinir aglarinin apikal foramenlerin
lokalizasyonunu insanlardan daha hassas bir sekilde degerlendirmek igin kullanilabilecegini
gostermektedir(4).

4.3 .Ag1z Dis ve Cene Cerrahisinde Yapay Zeka Kullanimi:

Yapay zekd , Agiz, Dis ve Cene Cerrahisi’'nde tani ve tedavi siireclerinin iyilestirilmesine
olanak taniyan gii¢lii bir arag olarak one ¢ikmaktadir. Ozellikle goriintiileme tekniklerinde
yapay zeka kullanimi, karmasik anatomi yapilarinin daha iyi analiz edilmesine ve dogru teshis
konulmasina katki saglamaktadir (5). Cene kemigi yapisinin ii¢ boyutlu analizi, cerrahi dncesi
planlama ve similasyonlarla hastaya 0zgli tedavi segenekleri gelistirilmesini
kolaylastirmaktadir (6).

Yapay zeka tabanli algoritmalar, ozellikle travma ve tiimor cerrahisi gibi kompleks
prosediirlerde cerrahi sonuglar1 6ngérmek i¢in de kullanilmaktadir. Bu teknolojiler, klinik karar
destek sistemleriyle entegre edilerek cerrahin tedavi segeneklerini degerlendirmesine ve en
uygun tedavi planini olusturmasina olanak tanimaktadir (7).

Ayrica yapay zeka uygulamalari, cerrahlarin egitim siireglerini destekleyerek sanal
simiilasyonlar ve cerrahi egitim materyalleri sunmakta; bu da yeni nesil dis hekimlerinin egitim
kalitesini artirmaktadir (8).

4.4.Protetik Dis Tedavisi’nde Yapay Zeka Kullanimi:

Yapay zeka teknolojileri, protetik dis tedavisinde klinik siiregleri iyilestirme potansiyeli tagiyan
yenilik¢i ¢oziimler sunmaktadir. Giliniimiizde, yapay zeka destekli goriintii analiz sistemleri
sayesinde hasta verilerinin hizli ve dogru bir sekilde islenmesi saglanmaktadir (9). Bu sistemler,
ozellikle dis ve cene yapisinin detayli olarak incelenmesi i¢in kullanilmakta ve hekimin

planlama siireglerine katkida bulunmaktadir (10).
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Ayrica, yapay zeka algoritmalari, kigiye 6zel protez tasarimi gibi uygulamalarda da biiyiik rol
oynamaktadir. Ozellikle makine 6grenmesi tabanli algoritmalar, hastanin bireysel ihtiyaclarina
en uygun tasarimlarin olusturulmasini desteklemekte, bu da tedavi sonuglarinin dogrulugunu
artirmaktadir (11). Yapilan aragtirmalara gore, bu tir kisisellestirilmis ¢Ozlimler hasta
memnuniyetini ve tedavi basarisini olumlu yonde etkilemektedir (12).

Yapay zekanin bir diger uygulama alani ise, protetik islemler sirasinda karsilagilan olasi
komplikasyonlarin 6nceden tahmin edilmesidir. Makine 6grenimi algoritmalar1 sayesinde bu
tiir risk faktorleri analiz edilebilmekte ve tedavi siirecleri optimize edilebilmektedir (13).
Boylelikle, hasta gilivenligi artirilirken tedavi siirecleri daha 6ngoriilebilir hale gelmektedir.
Yapay zeka, protetik tedavideki is akislarini hizlandirarak maliyetlerin diistiriilmesine de katk1
saglamaktadir. Otomatik veri isleme ve analiz siiregleri sayesinde, klinik personelin zamandan
tasarruf etmesi miimkiin olmakta ve bu durum klinik verimliligi artirmaktadir (14).

4.5.A81z Dis ve Cene Radyolojisi’nde Yapay Zeka Kullanima:

Yapay zeka, Agiz, Dis ve Cene Radyolojisinde tanisal dogrulugu artiran ve klinik siiregleri
hizlandiran giiclii bir teknoloji olarak dikkat gekmektedir. Ozellikle, yapay zeka tabanli goriintii
analiz algoritmalari, panoramik ve konik 1s1nl bilgisayarli tomografi (CBCT) goriintiilerindeki
anatomik yapilar1 hassas bir sekilde tespit edebilmekte, boylece cerrahi planlama ve teshis
sirecini desteklemektedir (15). Bu tiir otomatik analizler, radyologlara zamandan tasarruf
saglamakta ve insan hatasini azaltmaktadir (16).

Yapay zekanin derin Ogrenme algoritmalari, Ozellikle lezyon ve patolojik yapilarin
smiflandirilmasinda 6nemli rol oynamaktadir. Cesitli ¢alismalarda, yapay zeka destekli
sistemlerin timor, kist ve kemik lezyonlart gibi yapilarin dogru teshis edilmesinde oldukca
basarili oldugu gosterilmistir (17). Bu tiir sistemler, karmasik vakalarda hekimlere yardimci
olarak, erken teshise katkida bulunmaktadir (18).

Ayrica, yapay zeka tabanli araglar sayesinde, dis kokleri ve ¢ene eklemindeki morfolojik yapilar
otomatik olarak analiz edilerek kok kanal tedavisi ve implant yerlestirme gibi islemler i¢cin daha
giivenilir veriler elde edilmektedir (19). Bu durum, tedavi planlamasinda dogrulugu artirarak

hasta memnuniyetini iyilestirmektedir.
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4.6.Dis Hekimligi’nde Hasta Egitimi Icin Yapay Zeka Kullanim:

Dijital teknolojilerin saglik alaninda yayginlasmasiyla birlikte, yapay zeka hastalarin
egitiminde de giderek daha fazla kullanilmaktadir. Dis hekimligi pratiginde, yapay zeka
destekli uygulamalar, hastalarin agiz ve dis sagligina dair bilgi edinmelerini kolaylastirmakta
ve tedavi siireclerine daha bilingli katilimlarin1 saglamaktadir. Yapay zeka teknolojileri,
hastalarin 6zel ihtiyaclarina gore uyarlanmis egitim igerikleri sunarak, dis saghg: ile ilgili
farkindalik yaratmakta ve davranis degisikligini tesvik etmektedir (20).

Yapay zeka destekli mobil uygulamalar ve sanal asistanlar, hastalarin tedavi siirecleri hakkinda
bilgi almasina olanak tanirken, onlara uygun bakim ve rutin onerilerde bulunmaktadir (21).
Boylece, hastalar kendi saglik durumlar1 hakkinda daha fazla bilgi sahibi olarak, agiz sagligini
koruma ve hastaliklar1 6nleme konusunda daha fazla bilgi sahibi olmaktadir.

Yapay zeka hastalar i¢cin sundugu diger bir olanak ise sanal simiilasyonlar araciligiyla dis
sagliginm sonuglarmi gorsellestirmektir. Ornegin, bazi uygulamalar hastalara tedavi dncesi ve
sonrast durumlarint gérme olanagi sunarak, tedavi slirecinin sonuglar1 hakkinda farkindalik
saglamaktadir. Bu tlir uygulamalar, hastalarin tedaviye bagliliklarin1 artirmakta ve onlara
uygulanan prosediirlerin gerekliligini daha iyi anlamalarina yardimci olmaktadir (11).

4.7.Dis Hekimligi’nde Profesyoneller i¢cin Yapay Zeka Kullanim:

Yapay zeka dis hekimliginde profesyoneller i¢in tani, tedavi planlamasi, veri analizi ve cerrahi
hassasiyetin artirilmasi gibi bir¢ok alanda yenilik¢i ¢oziimler sunmaktadir. Yapay zeka destekli
goriintii analiz sistemleri, 6zellikle panoramik ve konik 1s1nl1 bilgisayarli tomografi (CBCT)
gibi goriintiilerin analizini kolaylastirarak karmasik anatomik yapilarin daha dogru
tanimlanmasina olanak tanimaktadir. Ayrica, makine 6grenimi algoritmalar1 dis hekimlerine
tedavi planlamasinda bilimsel temele dayali karar deste8i saglamakta, bu da hasta 6zelinde
kisisellestirilmis tedavi olanaklar1 sunmaktadir (22).

Sonug olarak, yapay zeka, dis hekimligi profesyonellerine klinik stireclerin etkinligini artiran
ve mesleki gelisimi destekleyen ¢ok yonlii avantajlar sunmaktadir.

5. Tartisma:

Yapay zeka , dis hekimliginde teshis ve tedavi siireglerini hizlandirarak hekimlerin yiikiinii
hafifletmekte ve hasta memnuniyetini artirmaktadir. Ancak yapay zekanin bilgi kaynaginin

giivenilirligi konusunda endiseler mevcuttur; yanlis veya yetersiz veriler, sistemin hatali
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tahminler yapmasina yol acabilir. Ayrica, yapay zeka , ayni soruya farkli zamanlarda degisik
yanitlar verebilir, bu da tedavi siireclerinde belirsizlik yaratabilir. Bu nedenle, dis hekimliginde
yapay zeka kullanimi, klinik faydalariyla birlikte, veri giivenilirligi ve etik standartlarla
desteklenmelidir.

6.Sonuc:

Bu calisma, yapay zekanin dis hekimliginde cesitli alanlarda nasil kullanilabilecegini
gostermistir. Restoratif Dis Tedavisi’nden Protetik Dis Hekimligi’ne, Cene Cerrahisi’nden
Radyoloji’ye kadar genis bir yelpazede yapay zeka teknolojileri, klinik siire¢leri iyilestirme,
tamsal dogrulugu artirma ve hasta memnuniyetini saglama potansiyeline sahiptir. Ozellikle
dijital goriintii analizi, kisiye 0zel protez tasarimi ve cerrahi planlama gibi alanlarda yapay
zekanin sundugu yenilik¢i ¢ozlimler, dis hekimliginin etkinligini artirmaktadir. Ancak pratik
tecriibe, empati ve kisiler arasi beceriler, yapay zekanin kolayca taklit edemedigi saglik
hizmetlerinin temel bilesenleridir.(23)

Bunun yaninda yapay zekanin dis hekimligine entegrasyonunda etik, gizlilik ve maliyet gibi
faktorler dikkate alinmali ve bu alandaki ¢caligmalar desteklenmelidir. Gelecekte, yapay zekanin
gelisimi ve saglik sektoriindeki uygulanabilirligi arttik¢a, dis hekimligi pratiklerinde daha
giivenilir ve hasta odakli ¢ozlimler sunulmasi beklenmektedir
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GIRIiS

Down sendromu (DS), 21. kromozomun tam veya kismi kopyasinin varligi sebebiyle duyusal,
motor, sosyal ve biligsel gelisim alanlarinda, ayrica uyumsal becerilerde sinirlilikla karakterize
bir genetik temelli gelisimsel farkliliktir. Bu ¢alismanin amaci; zenginlestirilmis ¢evre temelli
bir erken miidahale modeli olan HEP® (Homeostasis-Enrichment-Plasticity) yaklagiminin, DS
tanist olan 11 aylik bir bebekteki duyusal fonksiyonlari, motor gelisimi, uyumsal becerileri ve
ebeveyninin hedefleri izerindeki etkilerini degerlendirmektir.

Yontem: Calismada 11 basamagi olan HEP® yaklagimi siireci izlenmistir. Miidahale
oncesinde; aile goriismesi, klinik gézlem yapilmis ve Bebeklerde Duyusal Fonksiyonlar Testi
(BDFT), Peabody Gelisimsel Motor Skala-2 (PGMS-2) ve Uyumsal Davranig Degerlendirme
Sistemi-3 (UDDS-3) uygulanmistir. Ebeveynin hedeflerindeki gelisim Amaca Ulasim Skalasi
(AUS) kullanilarak 6l¢iilmiistiir. Miidahale {i¢ ay boyunca haftada bir seans (50-60 dakika)
olacak sekilde HEP® yaklagimi uygulama rehberine gore diizenlenmistir. Miidahale dncesi
kullanilan degerlendirme araglari, miidahalenin sonunda ayn1 prosediirle tekrarlanmistir.
Bulgular: Miidahale 6ncesinde; bebegin BDFT toplam skoru 25 puan ile “yetersiz” iken
miidahale sonrasinda 44 puan ile “tipik” olacak sekilde ilerlemistir. PGMS-2 kaba motor, ince
motor ve toplam motor beceri skorlarinda bir artis olmakla birlikte, %95 giliven araligindaki
ortiisme nedeniyle, degisim istatistiksel olarak anlamli farklilik gostermemistir. UDDS-3 genel

uyumsal kompozit skorlarmin %95 giiven araliginda ortisme bulunmamasi ile istatistiksel
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olarak anlamli bir degisim oldugu ancak kavramsal, sosyal ve pratik alanlardaki degisikligin
istatistiksel olarak anlamli olmadig1 gosterilmistir. AUS ortalama skoru 1.6, T skoru karsilig
74.12 olarak bulunmustur. AUS’da 45 iizeri T skoru istatistiksel olarak anlamli bir degisimi
ifade eder.

Sonu¢: Down sendromlu 11 aylik bir bebekte HEP® yaklagimi uygulama rehberine gore
basarili bir sekilde uygulanmistir. HEP® yaklagimi miidahale sonrasinda bebegin duyusal
fonksiyonlari, genel uyumsal becerileri ve ebeveyninin hedeflerinde anlamli pozitif degisimler
elde edilmistir. Buna karsin motor becerilerindeki degisimin sinirlt oldugu saptanmistir. Down
sendromlu bebeklerde HEP® yaklagiminin etkilerinin arastirildigi daha kapsamli galismalara
ihtiya¢ vardir.

Anahtar kelimeler: Down sendromu, erken miidahale, zenginlestirilmis ¢cev

Introduction:

Down syndrome (DS) is a genetically based developmental difference characterized by
limitations in sensory, motor, social, and cognitive development and adaptive skills due to the
presence of a full or partial copy of chromosome 21. The aim of this study was to evaluate the
effects of HEP® (Homeostasis-Enrichment-Plasticity) approach, an enriched environment-
based early intervention model, on sensory functions, motor development, adaptive skills, and
parental goals in an 11-month-old infant with DS.

Method: The 11-step HEP® approach process was followed in the study. Prior to the
intervention, family interview, clinical observation, the Test of Sensory Functions in Infants
(TSFI), Peabody Developmental Motor Scale-2 (PDMS-2), and Adaptive Behavior Assessment
System-3 (ABAS-3) were applied. Improvement in parental goals was measured using the Goal
Attainment Scale (GAS). The intervention was provided once a week (50-60 minutes) for three
months according to the HEP® approach implementation guide. The pre-intervention
assessments were repeated at the end of the intervention.

Results: While the total score of the TSFI was in the "inadequate” range with 25 points before
the intervention, it showed a categorical change by progressing to the "typical” range with 44
points after the intervention. Although there was an increase in PDMS-2 gross motor, fine
motor, and total motor skill scores, the change was not statistically significant due to the overlap

in 95% confidence intervals. The fact that there was no overlap in the 95% confidence intervals

158




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

of the general adaptive composite scores of the ABAS-3 revealed a statistically significant
change in this area. However, the change in the conceptual, social, and practical domains was
not statistically significant. The mean GAS score was found to be 1.6, and the corresponding T
score was found to be 74.12. In GAS, a T score above 45 indicates a statistically significant

change.

Conclusion: The HEP® approach was successfully implemented in an infant with DS
according to the implementation guidelines. Significant positive changes were obtained in
sensory functions, general adaptive skills, and parental goals of an 11-month-old infant with
DS after the HEP® approach intervention. However, changes in motor skills were limited. More
comprehensive studies are needed to investigate the effects of the HEP® approach in infants
with DS.

Key words: Down syndrome, early intervention, enriched environment
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OZET
Az gelismis tilkelerde ekonomik kalkinma siirecinde yasanan aksakliklar, alt ve {ist yapinin

zayif olmasi, endemik yoksulluk, kurumsal yapida gdzlemlenen sorunlar ve zayif yap1 stoku bu
iilkeleri dogal afetlere kars1 daha savunmasiz hale getirmektedir. Dogal afetler az gelismis
iilkeleri orantisiz bir sekilde etkileyerek cok biiyiik trajedilere neden olabilmektedir. Bu
bakimdan insani yardim lojistiginin verimliligi ve etkinligi insani krizlere ve dogal afetlere
miidahale acisindan kritik bir éneme sahiptir. Bu arastirma 2020-2021 arasini1 kapsayan
donemde se¢ilmis az gelismis iilkelerde afet yardim operasyonlar1 agisindan insani yardim
lojistiginin etkinligini veri zarflama analizi yontemini kullanarak incelemistir. Veri zarflama
yontemi, birden fazla girdi ve ¢iktiy1 iceren karar birimlerinin etkinliginin tespit edilmesini
saglayan dogrusal bir programlama teknigidir. Bu teknik multidisipliner bir¢cok alanda
kullanilabilmektedir. Arastirmada girdi faktorleri olarak HIV ile yasayan yetiskinler ve
cocuklar, niifus orani, kisi basina diisen saglik harcamalar1 alinmistir. Cikt1 faktorlerini ise
Antiretroviral tedavi ile tedavi edilen HIV'li kisiler, dogumda beklenen yasam siiresi, en
azindan temel igme suyu ve sanitasyon hizmetlerinden yararlanan kisilerdir. Arastirma
degiskenleri Diinya Bankas1 Kalkinma Gdstergeleri veritabanindan temin edilmistir. Arastirma
cercevesinde ilk olarak iilkelerin sosyo-ekonomik gostergeleri girdi/¢ikti degiskenleri olan
korelasyon iligkisi incelenmis, ikinci olarak ise girdi ve ¢ikt1 faktorlerinin etkinligi veri zarflama
analizi yoluyla ortaya konulmaya ¢alisilmistir. Sonraki asamada ise arastirmacilar ve politika

uygulayicilart agisindan 6nemli ¢ikarimlarda bulunulmustur.
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ekonomisi.
DETERMINATION OF THE EFFECTIVENESS OF HUMANITARIAN LOGISTICS
IN UNDERDEVELOPED COUNTRIES: DATA ENVELOPMENT ANALYSIS
ABSTRACT
Disruptions in the economic development process in underdeveloped countries, weak
infrastructure and superstructure, endemic poverty, problems observed in the institutional
structure, and weak building stock make these countries more vulnerable to natural disasters.
Natural disasters can disproportionately affect underdeveloped countries and cause great
tragedies. In this respect, the efficiency and effectiveness of humanitarian aid logistics is critical
for responding to humanitarian crises and natural disasters. This research examined the
effectiveness of humanitarian logistics in terms of disaster relief operations in selected
underdeveloped countries in the period covering 2020-2021 using the data envelopment
analysis method. The data envelopment method is a linear programming technique that enables
the determination of the effectiveness of decision units containing more than one input and
output. Many multidisciplinary fields can use this technique. Adults and children living with
HIV, population rate, and per capita health expenditures were taken as input factors in the study.
Output factors are people with HIV treated with antiretroviral therapy, life expectancy at birth,
and people benefiting from at least basic drinking water and sanitation services. The research
variables were got from the World Bank Development Indicators database. Within the
framework of the research, firstly, the correlation relationship between the socio-economic
indicators of the countries and the input/output variables was examined, and secondly, the
effectiveness of the input and output factors was tried to be revealed through data envelopment
analysis. In the next stage, important inferences were made for researchers and policy
practitioners.
Keywords: Humanitarian logistics, Underdeveloped countries, Data envelopment method,
Disaster economy.
1.GIRiS

Son yillarda diinya genelinde dogal afetler, ekonomik krizler, gé¢ hareketleri ve iklim

degisikligi gibi olumsuz olaylarin sayisinda belirgin bir artis yasanmaktadir (Tarei vd., 2024).
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Bu tiir olaylar, 6zellikle gelismekte olan ekonomiler i¢in ciddi bir tehdit olusturmaktadir.
Geligmekteki tilkelerde dogal afetlerin etkisi zayif ¢evre kosullari, yetersiz sosyo-ekonomik
yapi, etkisiz uyum stratejileri, altyap1 eksiklikleri, kurumsal istikrarsizlik ve siirli kaynaklar
nedeniyle daha yikici hale gelmektedir. Albuquerque ve Rajhi’ye (2019) gore, afetlerin maliyeti
bu iilkelerde daha yiiksek olup, afet sonrasi yeniden insa ve normal hayata doniis daha yavas
gerceklesmektedir. Bu zorluklar, afetlere hizli ve etkin miidahaleyi giiclestirerek can kayiplarini
ve maddi hasar1 artirmakta; ayn1 zamanda insani yardima olan talebi de yiikseltmektedir (Han
vd., 2023). Afetler genellikle dngoriilemez olup, biiyiik can kayiplarina yol agar. Bu nedenle,
insani lojistik; yardim operasyonlarini maliyet, zaman ve kalite agisindan iyilestirmede 6nemli
bir rol oynamaktadir. Afetlere yonelik lojistik, hazirlik ve planlamadan, ulagim, tedarik ve
depolama gibi birgok faaliyeti i¢ererek etkili miidahaleyi miimkiin kilmaktadir (Abazari vd.
2021). Oniimiizdeki 50 yil i¢inde dogal afetlerin sikhifmin en az bes kat artacagi tahmin
edilmektedir; bu durum, afetlere hizli ve etkili miidahalenin hayati 6énemini daha da gozler
oniine sermektedir (Islam vd., 2023). Biiyiik dlcekli afetler, ayni1 anda birden fazla bélgeyi
etkileyerek genis ¢apli ve acil malzeme ihtiyact dogurmakta, bu da lojistik gereksinimleri biiyiik
olgiide artirmaktadir (Wang ve Giines, 2023). Afet yardim operasyonlar1 sirasinda insani
yardim kuruluslari, ihtiya¢ duyulan yardim malzemelerinin dagitimi ile felaketzedelerin
acilarini hafifletmeye calismaktadir (Gossler vd. 2019).  Insani yardim lojistigi, afet ve acil
durumlardan etkilenen ihtiya¢ sahiplerine malzeme, bilgi ve hizmetlerin etkin ve verimli bir
sekilde ulastirilmasi i¢in yiiriitiilen lojistik faaliyetlerin yonetimidir (Caglar ve Kuscuoglu,
2013). insani yardimim zamaninda ve dogru sekilde dagitimi, insan hayatin1 kurtarma ve acilari
hafifletme acisindan biiyiik 6nem tagimaktadir. Son yillarda, dogal afetler, ¢atismalar ve diger
insani krizlerin sayisindaki artis, bu tiir operasyonlarin daha kompleks ve acil duruma
gelmesine sebep olmustur. Insani krizlerin ydnetimi, on yil ncesine gore ok daha kritik bir
hale gelmistir. Yardimlarin dogru zaman ve yerlerde dagitilabilmesi i¢in yapilan optimizasyon
kararlari, kiiresel ¢apta 6nemli bir lojistik problem olarak goriilebilir (Taouktsis ve Zikopoulos,
2024).

Bu arastirma az gelismis iilkelerde insani yardim operasyonlari agisindan insani yardim
lojistiginin goreli etkinligini ele almistir. Bu g¢ercevede se¢ilmis girdi ve ¢ikti degiskenleri

iizerinden insani yardim lojistiginin goreli etkinligi veri zarflama analizi yontemi kullanilarak
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incelenmistir (Klumpp ve Loske, 2021). Ikinci olarak bu iilkelerde ekonomik kalkinmaya
iliskin gostergeler ile girdi/¢ikt1 degiskenleri arasindaki ekonometrik iliski Pearson korelasyon
analizi kullanilarak tespit edilmeye ¢aligilmistir.

2. YONTEM VE VERI SETi

Az gelismis iilkelerde ekonomik kalkinma siirecinde yasanan aksakliklar, alt ve iist yapinin
zayif olmasi, endemik yoksulluk, kurumsal yapida gézlemlenen sorunlar ve zayif yapi1 stoku bu
iilkeleri dogal afetlere kars1 daha savunmasiz hale getirmektedir. Dogal afetler az gelismis
ilkeleri orantisiz bir sekilde etkileyerek ¢ok biiyiik trajedilere neden olabilmektedir. Bu
bakimdan insani yardim lojistiginin verimliligi ve etkinligi insani krizlere ve dogal afetlere
miidahale agisindan kritik bir 6neme sahiptir. Bu arastirma se¢ilmis az gelismis tlilkelerde afet
yardim operasyonlar1 agisindan insani yardim lojistiginin etkinligini veri zarflama analizi
yontemini kullanarak incelemistir. Bu cer¢evede 43 iilkenin 2020 ve 2021 déneminde insani
yardim lojistiginin etkinligi ti¢c adet girdi ve dort adet ¢ikt1 degiskeni lizerinden analiz edilmistir.
Arastirmada kullanilan {ilkeler ve degiskenler Tablo 1 ve Tablo 2’de verilmistir. Arastirma
cergevesinde verisi eksik veya kayip iilkeler panel veri 6rnekleminden ¢ikarilmistir.

3. SONUCLAR VE DEGERLENDIRME

Tablo 3’de arastirma cercevesinde kullanilan serilerin 2015-2021 ddénemi i¢in Tanimlayici
istatistikleri gosterilmistir. Arastirma cergevesinde ilk olarak az gelismis iilkelerdeki temel
makroekonomik gostergelerin girdi/¢ikt1 degiskenleri ile olan korelasyon iliskisi incelenmistir.
Korelasyon sonuglar1 Tablo 4’de verilmistir. D1s bor¢ servisinin yetiskinlerde ve ¢ocuklarda
HIV ile yeni enfekte olmus kisiler, dogumda beklenen yasam siiresi ve en azindan temel
temizlik hizmetlerini kullanan kisiler arasinda pozitif yonlii bir korelasyon oldugu tespit
edilmistir. Benzer sekilde issizlik oranlariyla en azindan temel temizlik hizmetlerini kullanan
kigiler arasinda pozitif yonlii korelasyon vardir. Ekonomik biiylime ile toplam niifus, dogumda
beklenen yasam siiresi, en azindan temiz su ve temel icme suyu hizmetlerini kullanan kisiler
arasindaki korelasyon iligkisi pozitif yonlii ve son derece giicliidiir. Enflasyon ve girdi/¢ikti

degiskenleri arasinda anlamli bir korelasyon iliskisi yoktur.
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Tablo 1. Arastirma Ulkeleri

Banglades Gambia Malavi Tacikistan
Benin Gana Mali Tanzanya
Butan Gine-Bissau Moritanya Timor-Leste
Burkina Faso Haiti Moldova Togo
Burundi Honduras Mozambik Uganda
Kambogya Kenya Myanmar Vietnam
Kamerun Kirgizistan Nepal Zambiya
Orta Afrika C. Lao Nijer Zimbabve
Cat Lesotho Papua Yeni Gine
Kongo Demokratik C. Liberya Ruanda
Etiyopya Madagaskar Sierra Leone
Tablo 2. Arastirma Degiskenleri
Girdi Degiskeni Aciklama Tiirii Veri Kaynag
HIV Yetiskinlerde (15+) ve Diizey degeri alinmistir Diinya Bankasi
cocuklarda HIV ile yeni
enfekte olmus kisiler
POP Toplam niifus Diizey degeri alinmistir. Diinya Bankasi
HEALTH Toplam saglik harcamalari GSYH’ye oran1 alinmustir. Diinya Bankasi
Cikt1 Degiskeni
LIFE Dogumda beklenen yagsam Diizey degeri alinmustir. Diinya Bankasi
stiresi
DRINKING En azindan temel igme suyu Niifusun yiizdesi alinmustir. Diinya Bankasi
hizmetlerini kullanan kisiler
SANITATION En azindan temel temizlik Niifusun yiizdesi alinmstir. Diinya Bankasi
hizmetlerini kullanan kisiler
ANTIRET Antiretroviral tedavi kapsami1 ~ HIV’li kisilerin yiizdesi Diinya Bankasi
(HIV ile yasayan kigilerin almmustir.
ylizdesi)
Kalkinma Degiskeni
GDP Ekonomik biiyiime Yillik yiizde degisim oranlar1 ~ Diinya Bankasi
almmustir.
INF Enflasyon GSYH deflatoriindeki yillik Diinya Bankasi
yiizde degisim alinmistir.
UNEMP Issizlik Toplam isgiiciine yiizdesi Diinya Bankas1
almmuistir.
DBS Dis borg servisi GSMH’ye orani alinmistir. Diinya Bankasi
Tablo 3. Tanimlayici statistikler
HIV POP HEALTH LIFE DRINKING SANITATION ANTIRET GDP INF UNEMP DBS
Ortalama 13947.90 25715902 5533 63784  68.752 42,679 52.800 1550 9.215 4.688 3533
Ortanca 4600.000 14404443 4.959 63183  67.093 36.940 53.000 1973 4.320 3.616 2.079
Maximum 140000.0 1.69E+08 19.658 75378 99.126 97.891 93.000 29.976 604.945 18.351 44.907
Minimum 100.000 743274.0 1818 51101  35.313 7.438 4.000 -22.383 -19.151 0.120 0.029
Std. Sapma  24794.46 32853418 2533 5.133 16.311 25.088 19.231 4471 39.502 3.652 4.153
Jarque- 1908.563 804.6761 471.324 1.786 8.109 25.343 6.427 1021.856 3932764 214194 14455.64
?rgz. 0.000 0.000 0.000 0.409 0.017 0.000 0.040 0.000 0.000 0.000 0.000
Gozlem 300 300 300 300 300 300 300 300 300 300 300
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Tablo 4. Pearson Korelasyon Matrisi

HIV POP  HEALTH LIFE  DRINKING SANITATION  ANTIRET GDP INF UNEMP
pOP Corr 1647 1.000
Prob. ,004
N 301 301
HEALTH Corr 004 - 1.000
347"
Prob. ,947 ,000
N 301 301 301
LIFE Corr  -198" 256 -216" 1.000
Prob. 001 ,000 000
N 301 301 301 301
DRINKING ~ Corr  -311"  -008  -,009 ,666™ 1.000
Prob. 000 884 881 ,000
N 301 301 301 301 301
SANITATIO  Corr  -243™  -072 041 732" ;782" 1.000
N Prob. 000 215 479 ,000 ,000
N 301 301 301 301 301 301
ANTIRET Corr  ,216™ 029 075 -,052 -,146" ,046 1.000
Prob. 000 615,196 369 011 429
N 301 301 301 301 301 301 301
GDP Corr  -,068 1497 -046 250 145" 1447 -111 1.000
Prob. 239 010 425 ,000 012 012 054
N 300 300 300 300 300 300 300 300
INF Corr 058 001 -063 -,037 -,037 -,032 1417 -176"  1.000
Prob. 316 985 276 526 522 585 014 ,002
N 300 300 300 300 300 300 300 300 300
UNEMP Corr  -,056 -113 074 -,084 075 130" ,099 - 127" 115" 1.000
Prob.  ,336 051 201 149 197 ,024 ,088 027 ,047
N 300 300 300 300 300 300 300 300 300 300
DBS Cor 285" 102 -024 114" 011 131" ,097 -,016 ,014 -,025
Prob.  ,000 078 673 ,049 855 ,023 ,003 780 813 668
N 300 300 300 300 300 300 300 300 300 300
** % p<0.01 ve p<0.05 diizeyinde anlamlilig1 temsil etmektedir.
Tablo 5. Etkinlik Analizi
Ulke Etkinlik Analizi Ulke Etkinlik Analizi
2020 2021 2020 2021
Banglades 1.000 1.000 Mali 0.569 0.547
Benin 1.000 1.000 Moritanya 0.560 0.584
Butan 1.000 1.000 Moldova 0.635 0.763
Burkina Faso 0.525 0.573 Mozambik 0.297 0.525
Burundi 0.526 0.565 Myanmar 0.601 0.316
Kambogya 0.716 0.628 Nepal 0.886 0.539
Kamerun 0.681 0.752 Nijer 0.566 0.859
Orta Afrika C. 0.358 0.335 Papua Yeni Gine 0.957 0.641
Cat 0.537 0.591 Ruanda 0.658 1.000
Kongo Demokratik C. 0.557 0.663 Senegal 0.760 0.643
Etiyopya 0.792 0.848 Sierra Leone 0.386 0.847
Gambia 0.887 0.983 Tacikistan 0.523 0.438
Gana 0.517 0.674 Tanzanya 0.974 0.529
Gine-Bissau 0.543 0.649 Timor-Leste 0.568 0.860
Haiti 0.485 0.497 Togo 0.761 0.610
Honduras 0.965 0.911 Uganda 0.644 0.759
Kenya 0.530 0.469 Vietnam 0.622 0.585
Kirgizistan 0.624 0.652 Zambiya 0.600 0.735
Lao 0.816 0.781 Zimbabve 1.000 0.559
Lesotho 1.000 1.000
Liberya 0.678 0.593
Madagaskar 0.266 0.259
Malavi 0.526 0.654
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Tablo 5°de gosterildigi tlizere az gelismis iilkelerde insani yardim lojistiginin goreli etkinligi
cikt1 odaklr etkinlik analizi yontemiyle tahmin edilmistir. Sonuglar, Baglades, Benin, Butan,
Lesatho ve Ruanda digindaki tilkelerde insani yardim lojistiginin goreli etkinlik sinirinin altinda
oldugu ve kaynaklarin verimli kullanilmadigini ortaya koymustur. Goreli etkinligin en diisiik
oldugu iilkeler Madagaskar, Myanmar ve Orta Afrika Cumhuriyeti oldugu tespit edilmistir.
Ilaveten, Madagaskar, Liberya, Mali, Myanmar, Nepal, Papua Yeni Gine, Senegal, Tacikistan,
Tanzanya, Togo, Vietnam ve Zimbabve’de insani yardim lojistiginin goreli etkinligi 2021
yilinda 2020’ye kiyasla daha da gerilemistir.

5. SONUC

Az gelismis iilkelerde ¢ok sik yasanan insani krizler ve dogal afetler toplumlar1 orantisiz bir
sekilde hirpaliyarak, bu tlkelerde biiylik ¢capli trajedilere yola agabilmektedir. Bu bakimdan
uluslararas1 kurum ve kuruluslarla insani orgiitler tarafindan bu iilkelere yapilan insani yardim
faaliyetlerinin etkin ve verimli bir sekilde gergeklestirilmesi son derece biiyilk 6nem arz
etmektedir. Bu arastirma az gelismis lilke ornekleminden segilmis 43 iilke {izerinden insani
yardim lojistiginin goreli etkinligini veri zarflama yontemiyle incelemistir. Sonuglar, Baglades,
Benin, Butan, Lesatho ve Ruanda’da insani yardim lojistiginin son derece etkin oldugunu, diger
iilkelerde ise goreli etkinlik sinirinin altinda oldugu ve kaynaklarin verimli kullanilmadiginm
gostermistir. Goreli etkinligin en diisiik oldugu iilkeler Madagaskar, Myanmar ve Orta Afrika
Cumbhuriyeti oldugu tespit edilmistir. Dahas1 Madagaskar, Liberya, Mali, Myanmar, Nepal,
Papua Yeni Gine, Senegal, Tacikistan, Tanzanya, Togo, Vietnam ve Zimbabve’de insani
yardim lojistiginin goreli etkinligi 2021°de daha azalmustir. Insani yardim lojistigi &zellikle
afetin ilk evrelerinde acil ihtiya¢ duyulan gida, temel saglik ve iase yardimlarinin yapilmasi
acisindan kritik bir role sahiptir. Bu nedenle bu iilkelere yapilan yardimlar kadar, bu tilkelerin
kalkinmasini arttiracak ve yardim operasyonlarmin etkinligini arttiracak uluslararasi politika ve
isbirligi cok dnemlidir. Pearson korelasyon analizi sonuglar1 dis bor¢ servisinin yetiskinlerde
ve cocuklarda HIV ile yeni enfekte olmus kisiler, dogumda beklenen yasam siiresi ve en
azindan temel temizlik hizmetlerini kullanan kisiler arasinda anlamli ve pozitif yonlii bir
korelasyona sahip oldugunu goéstermistir. Benzer sekilde issizlik oranlariyla en azindan temel
temizlik hizmetlerini kullanan kisiler arasinda pozitif yonlii ve anlamli bir korelasyon tespit

edilmistir. Ekonomik biiyiime ile toplam niifus, dogumda beklenen yasam siiresi, en azindan

166




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

temiz su ve temel igme suyu hizmetlerini kullanan kisiler arasindaki korelasyon iligkisi pozitif
yonlii ve son derece gii¢liidiir. Buna karsin enflasyon ile girdi/¢ikti degiskenleri arasinda

anlamli bir korelasyon iliskisi gozlenmemistir
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IDIYOPATIK TROMBOSITOPENIK PURPURA TEDAVISINDE FARKLI BiR
SECENEK: ELTROMBOPAG
Mustafa KARAGULLE
Bilecik Seyh Edebali Universitesi Tip Fakiiltesi, i¢ Hastaliklar1 ABD, Bilecik, Tiirkiye
ORCID ID: 0000-0003-4184-902X

OZET

Idiopatik (immiin) Trombositopenik Purpura ( ITP), trombositlere kars1 gelisen otoantikorlar
sonucu olusan edinsel bir hastaliktir. Splenektomi kontrendike olan hastalarda oral yolla
kullanilan, peptid yapida olmayan, megakaryosit farklilasmasini ve proliferasyonunu uyararak
trombosit liretimini artiran bir trombopoetin reseptor agonistidir Birinci basamakta kullanilan
tedavilere yanitsiz hastalarda son 10 yildir kullanilmaya baslanan trombopoetin reseptor
analoglart romiplostim ve eltrombopag etkinligi kanitlanmig yeni ajanlardir. Bu ¢alismadaki
amacimiz steroide direngli ITP hastalarinda eltrombopag etkinligini ve yan etkilerini
degerlendirmektir.Calismaya Hematoloji poliklinigine bagvuran splenektomi yapilmis veya
splenektomi kontrendike olan,1. basamak tedaviye direngli 20 hasta dahil edildi. Eltrombopag
tedavisi oncesinde 5 hastaya splenektomi, 6 hasta rituksimab , 9 hastaya ise steroid ve IVIG
tedavisi uygulanmisti. Tedavi baglangic trombosit degerleri 5.000 ile 30.000 mm/m3 arasinda
olup ortanca deger 14.600 mm/m3 idi. Hastalarda K/E: 13/7 iken ortalama yas:51idi (Tablo1).
Tedaviye50 mg oral eltrombopag ile baglanip 2 hafta sonra ila¢ yaniti agisindan tekrar
degerlendirildi. Trombosit sayis1t <50.000 mm/m3 olanlarda doz 75 mg/glin dozuna ¢ikarildi.
Trombosit sayist 50.000-150.000 mm/m3 arasinda olanlarda ayni dozda, 150.000-250.000
mm/m3 arasinda olanlarda 25 mg/glin dozunda tedaviye devam edildi. Trombosit sayisi
>250.000 olan hastalarda tedaviye ara verildi. Takiplerde tedavisine ara verilen hastalarda
trombosit sayist <30.000 mm/m3 olunca tedaviye yeniden 25 mg/giin dozunda baslandi.
Tedavi altinda trombosit sayisit>100. 000 mm/m3 olan olgular tam yanit, 50.000-100.000
mm/m3 arasinda olan olgular parsiyel yanit ve <50.000 mm/m3 olan olgular ise yanitsiz olarak
degerlendirildi.Tedavi baslanan hastalarda ani yiikselisler, tedaviye ara verilen hastalarda ise
ani diisiisler izlenirken hastalar diger tedavilere gére daha sik muayene edildi. 16 hastada tam
yanit izlenirken,4 hasta ise yanitsiz olarak degerlendirildi. Tedaviye ara verilmesine ya da
kesilmesine sebep olabilecek komplikasyonlar izlenmedi.l.basamak tedavilere direngli

hastalarda eltrombopag tedavisi oral kullanilmas1 ve genelde iyi tolere edilmesi nedeniyle iyi
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bir tedavi alternatifi olarak gozlenmektedir. Hastalarin laboratuvar degerlerindeki ani
bozulmalar nedeniyle hastalar sik takip edilmesi ise tedavinin dezavantajlarindan biridir.
Anahtar Kelimeler: trombositopeni, eltrombopag, yanit

A DIFFERENT OPTION IN THE TREATMENT OF IDIOPATHIC
THROMBOCYTOPENIC PURPURA: ELTROMBOPAG
ABSTRACT

Idiopathic (immune) Thrombocytopenic Purpura (ITP) is an acquired disease caused by
autoantibodies developed against platelets.lt is a non-peptide thrombopoietin receptor agonist
that increases platelet production by stimulating megakaryocyte differentiation and
proliferation and is used orally in patients in whom splenectomy is contraindicated.The
thrombopoietin receptor analogues that romiplostim and eltrombopag which have been used in
the last 10 years in patients unresponsive to first-line treatments, are new agents with proven
effectiveness.Bu ¢alismadaki amacimiz steroide direngli ITP hastalarinda eltrombopag
etkinligini ve yan etkilerini degerlendirmektir.The study included 20 patients who applied to
the Hematology outpatient clinic and had splenectomy or for whom splenectomy was
contraindicated and who were resistant to first-line treatment.Before eltrombopag treatment, 5
patients received splenectomy, 6 patients received rituximab, and 9 patients received steroid
and IVIG treatment. Treatment initial platelet values were between 5,000 and 30,000 mm/m3,
and the median value was 14,600 mm/m3.While the female/male ratio of the patients was 13/7,
the average age was 51.Treatment was started with 50 mg oral eltrombopag and re-evaluated 2
weeks later for drug response.In patients with platelet count <50,000 mm/m3, the dose was
increased to 75 mg/day. Treatment was continued at the same dose for those with a platelet count
of 50,000-150,000 mm/m3, and at a dose of 25 mg/day for those with a platelet count of
150,000-250,000 mm/m3.Treatment was interrupted in patients with a platelet count >250,000.
In patients whose treatment was interrupted during follow-up, treatment was restarted at a dose
of 25 mg/day when the platelet count was <30,000 mm/m3.Under treatment, platelet
count>100. Cases with 000 mm/m3 were considered as complete response, cases between
50,000-100,000 mm/m3 as partial response, and cases with <50,000 mm/m3 as non-
response.While sudden increases were observed in patients who started treatment and sudden
decreases were observed in patients whose treatment was interrupted, patients were examined

more frequently compared to other treatments. A complete response was observed in 16
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patients, while 4 patients were evaluated as non-response. No complications that could cause
interruption or discontinuation of treatment were observed. Eltrombopag treatment is
considered to be a good treatment alternative in patients resistant to first-line treatments, as it
is used orally and is generally well tolerated. Frequent follow-up of patients due to sudden
deteriorations in laboratory values is one of the disadvantages of the treatment.

Keywords: thrombocytopenia, eltrombopag, response
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ACIL BAKIM ORTAMLARINDA VE DOGAL AFETLERDE BULASICI
HASTALIKLAR iLE MUCADELEDE SAGLIK PROFESYONELi OLMAK

Aleyna ERGUL

Amasya University Institute of Health Sciences, Amasya, Tlirkiye

ORCID: 0009-0005-8234-2147

Tuba KARABEY

Tokat Gaziosmanpasa University Institute of Health Sciences, Tokat, Tiirkiye
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OZET

Acil bakim ortamlar1 ve dogal afet siireglerinde acil bakim veren saglik profesyonelleri ve hasta
acisindan yiiksek risk ve zorluklar icermektedir. Bu riskler ve zorluklar bireylerin sagligini ve
sosyal hayatin1 dogrudan olumsuz etkileyerek saglik profesyonellerinde meslek hastaligi veya
is kazalarma da sebep olabilmektedir. DSO (Diinya Saglik Orgiitii), her y1l ii¢ milyon kisinin
kanla bulasan virlislere maruz kaldigimi ve maruz kalmalarin %90’inin gelismekte olan
iilkelerde gerceklestigini bildirmektedir. Viicut sivilariyla bulasan patojenlerin, o6zellikle
enfekte olmus hastalarin kan ve viicut sivilariyla kontamine igne ve kesici-delici alet
yaralanmalar1 sonucu saglik calisanlarina bulasmasi dikkat ¢gekmektedir. DSO’ne gore Hepatit
B ve Hepatit C enfeksiyonlarinin yaklasik %40’ mnin ve diinyadaki saglik ¢alisanlari arasindaki
HIV enfeksiyonlarinin yaklasik %2.5’inin kesici-delici alet yaralanmalarina bagl oldugunu
tahmin etmektedir. Son yillarda yapilan ¢aligmalara gore saglik c¢alisanlarmin bulasict
hastaliklara maruziyet riskinin artti§i saptanmis olup en Onemli nedeni ise yeterli kisisel
koruyucu ekipmanlarin dogru sekilde uygulanmiyor olmasidir. Gerekli 6nlemler alinarak saglik
caligsanlarinin bulasic1 hastaliklara yakalanma riski ortadan kaldirilabilir. Kisisel koruyucu
ekipman kullanimina dikkat edilmesi, genel hijyen ve bagisiklama kurallarina uyulmas: ve
giivenli enjeksiyon, tibbi atiklarin evsel atiklarla karistirilmamasi, saglik calisanlarma yonelik
uygulanmast gerekli asilarin yaptirilmasi, saglik egitimi, is sagligi ve glivenligine 6nem verilmesi ile
saglik calisanlarini biyolojik risklerden koruyabilmektedir. Saglik calisanlarinin gérevlerini en
iyi sekilde yerine getirebilmeleri i¢in Oncelikle kendilerinin saglikli ve gilivenli ortamda
bulunmasi gerekmektedir. Bu derlemenin amaci acil bakim ortamlarinda ve dogal afetlerde

bulasic1 hastaliklar ve saglik profesyonellerinin roliinii giincel literatiir 15181nda ele almaktir.

Anahtar Kelimeler: Acil bakim, dogal afet, bulagic1 hastalik, saglik profesyoneli
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BEING A HEALTH PROFESSIONAL IN THE FIGHT AGAINST INFECTIOUS
DISEASES IN EMERGENCY CARE SETTINGS AND NATURAL DISASTERS

ABSTRACT

Emergency care environments and natural disaster processes pose high risks and challenges for
healthcare professionals and patients who provide emergency care. These risks and challenges
can directly negatively affect the health and social lives of individuals and can also cause
occupational diseases or accidents in healthcare professionals. WHO (World Health
Organization) reports that three million people are exposed to blood-borne viruses each year
and 90% of these exposures occur in developing countries. It is noteworthy that pathogens
transmitted through body fluids are transmitted to healthcare workers, particularly through
needlestick and sharps injuries contaminated with blood and body fluids of infected patients.
According to WHO, approximately 40% of Hepatitis B and Hepatitis C infections and
approximately 2.5% of HIV infections among healthcare workers worldwide are due to sharps
injuries. According to studies conducted in recent years, it has been determined that the risk of
exposure to infectious diseases in healthcare workers has increased, and the most important
reason for this is that adequate personal protective equipment is not being used correctly. The
risk of healthcare workers contracting infectious diseases can be eliminated by taking the
necessary precautions. Paying attention to the use of personal protective equipment, complying
with general hygiene and immunization rules and safe injection, not mixing medical waste with
household waste, having the necessary vaccinations for healthcare workers, health education,
and giving importance to occupational health and safety can protect healthcare workers from
biological risks. In order for healthcare workers to perform their duties in the best way possible,
they must first be in a healthy and safe environment. The purpose of this review is to address
infectious diseases and the role of healthcare professionals in emergency care settings and
natural disasters in the light of current literature.

Keywords: Emergency care, natural disaster, infectious disease, health professional

Introduction
Health personnel are the ones who provide health services and maintain the continuity of these
services. Health personnel are classified according to the services they provide. These are those

who directly serve the sick individual (physicians, nurses, midwives, etc.), technicians, service
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workers (cleaning staff, security guards, ambulance drivers, etc.), personnel in administrative
affairs (accountants, secretaries) and research workers (Kayabek & Cevik, 2022).

According to the "Communiqué on Workplace Hazard Classes Regarding Occupational Health
and Safety”, the health sector is classified as "very dangerous"” and "hazardous™ workplaces
(Kayabek & Cevik, 2022). While pre-hospital emergency health services abroad are defined as
a "high-risk™ occupational group due to the stressful nature of the work, ambulance services
and pre-hospital health services in Turkey are defined under a different heading as "other jobs
related to human health” (Girgin et al., 2023).

As in every sector, there are various factors that will affect the health of the individual positively
or negatively in the health sector. However, health workers continue their working lives in a
higher-risk occupational group compared to employees in other sectors. The risks that may
occur may also cause occupational diseases or occupational accidents by directly negatively
affecting the health and social life of individuals (Girgin et al., 2023).

Among the risks faced by healthcare workers, needle stick injuries, back and back pain,
violence, stress, allergies, exposure to harmful chemicals and dangerous drugs, blood and body
fluid contamination, musculoskeletal system injuries cause them to face occupational risks and
negatively affect the quality of life, professionalism and service quality of healthcare personnel
(Kayabek and Cevik 2022; Girgin et al., 2023). The most common method of transmission of
infectious agents to healthcare personnel is through blood and body fluids. The second most
common route is the respiratory tract.

Work Accident and Occupational Disease

Occupational accidents are unplanned events that occur during the performance of work and
have negative consequences. According to the WHQO's definition, it is defined as an unplanned
event that often leads to injuries, damage to machinery and equipment or stoppage of production
for a while. According to ILO, it is defined as an unplanned unexpected situation that leads to

a specific injury and damage (Girgin et al., 2023).
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Table of Hazards and Risks Affecting the Health of Health Workers

RISKS EXAMPLES

Physical Examples include radiation, lighting, temperatures,
noise.

Biological Bacteria, viruses, fungi, parasites

Chemical Examples include medicines, laboratory chemicals,
disinfectants, and sterilizers, gases.

Psycho-Social Stress is an example of tension.

Ergonomic Risks that can lead to accidents, injuries, tension or
discomfort.

(Girgin et al., 2023)

Biological Risks
Biological risk factors can be defined as harmful and toxic. These risks are seen to be caused

by infection and microorganisms.

Biological Factors to which Health Workers are Exposed

Mumps Malaria
Measles Norwalk virus
Rubella Plague
Adenovirus Scabies
Herpeszoster Shigella
Hepatitis A Riketsiya
Hepatitis B Rhinovirus
Hepatitis C Tuberculosis
Hepatitis D Yellow Fever
Herpessimpkles Streptococci
AIDS/HIV Chickenpox
Histoplasmosis Multiresistant nosocomial bacteria

(Salar, 2022; Kayabek and Cevik, 2022)

According to the 2021 Health Statistics Yearbook published by the Ministry of Health in 2023,
the total number of nurses in Turkey was 232,442. Approximately 30% of health workers are
nurses. Nursing, an important profession, provides direct and continuous care to patients due to

the nature of its work. They are exposed to occupational risks such as biological, physical,
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ergonomic, chemical, and psychosocial hazards. These occupational risks are known to cause

anxiety in nurses (Girgin et al., 2023).

Occupational Health and Safety in Nursing

The Occupational Health and Safety Administration defines an occupational health nurse as a

registered nurse who independently observes and assesses the health status of workers in

relation to work tasks and hazards.

The American Association of Occupational Health Nurses (AAOHN) lists nine categories
of competencies for effective occupational health nursing practice

Clinical Practice

Document the nursing process
in care management through
assessment, diagnosis, and
treatment according to
appropriate standards and laws.

Workforce, Workplace and
Environment

Coordinating individual health
screening and surveillance
programs, monitoring efforts to
protect the health and safety of
workers

Health and Safety Education
and Training

Implementing occupational,
environmental health, and
safety education and training

Case Management
Comprehensive identification
and objective assessment of the
individual's current situation

Management, Business, and
Leadership Responsible for
the coordination of cost-
effective occupational health

Research

Identify and share resources
and practices that help promote
relevant evidence-based

awareness of
regulatory/legislative activities
that may affect nursing
practice, workers, workplaces,
and the environment.

and the need for case services and continuous practices.
management in case monitoring of quality, cost-

management intervention effective products and services
Regulatory/legislative Raising | Health Protection, Promotion | Professionalism

and Disease Prevention
Assessing the health needs of
workers and worker
populations

Maintain scientific, regulatory,
and commercial knowledge
appropriate to the nursing
profession

(Yolcu and Demir, 2023)

According to the AAOHN, occupational health nurses collaborate with workers, employers,
members of the occupational health and safety team, and other professionals to identify health
and safety needs. The main roles and responsibilities associated with occupational health

nursing practice include:
1)Clinician; Clinical and Primary Care
2)Trainer/Coordinator; Education, Disease Prevention

3) Manager/Consultant; Research, Health Notification
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4) Consultant; Labor Problems, Workplace Problems, Environmental Problems
5)Case manager Regulatory responsibilities, Legislative management

Ten Tasks Reported by Working Occupational Health Nurses

1) Assess the interactions between work and the health of workers in the workplace.

2)Maintain confidentiality of personal health information and comply with ethical, legal, or

regulatory requirements.
3) Provide treatment for work-related injuries or illnesses.

4)Maintain the necessary documentation as the law establishes the Occupational Health and

Safety Administration.
5)Use and maintain a worker health record keeping system.
6) Manage workers' compensation cases.

7)Assess employees with work restrictions or limitations and make appropriate job placement

recommendations (e.g. fit for duty).
8)Implement policies and procedures to protect confidentiality.
9) Practice audiometry.

10)Conduct health surveillance of individuals/groups for specific hazards (The American

Association of Occupational Health Nurses-AAOHN)

In a study conducted by Sarikahya et al. (2020) with 112 personnel, the frequency of injuries
with piercing and cutting instruments in the last 1 year among healthcare personnel was 38.6%,
and in the vast majority of accidents, no precautions were taken and no notification was made
(90.7%). When the staff were asked why they did not report, it was determined that (53.6%)
did not know where to report (31.8%), thought that they were not contagious (10.2%), and
thought that there was no need to report in case of injury with sterile instruments (4.4%). The
Hepatitis B immunization rate (18.8%) was low among healthcare personnel. The rate of hand

washing after patient contact was 73.6%. 73.1% of healthcare personnel stated that there was
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not enough protective equipment in the workplace, 76.6% always used gloves at work, 79.9%
never preferred to use protective aprons, 39.6% rarely used protective masks and 89.3% never
used protective glasses. Gloves were the most commonly used personal protective equipment
in the study (Sarikahya et al., 2020).

Hand hygiene is the most important and simplest infection control method in preventing
infections and the spread of pathogens (Sarikahya et al., 2020). WHO reports that three million
people are exposed to blood-borne viruses each year, with 90% of transmission occurring in
developing countries. Pathogens transmitted through blood and body fluids. Contact with blood
and body fluids of infected patients and transmission to healthcare personnel as a result of
contaminated needle sticks is very important (Kayabek and Cevik, 2022).

According to WHO, approximately 40% of Hepatitis B and Hepatitis C infections and 2.5% of
HIV infections among healthcare workers worldwide are due to sharps injuries. The risk of
healthcare workers contracting infectious diseases can be eliminated by taking necessary
precautions. Personal protective equipment should be used to protect against biological risks.
Immunization, workplace acclimatization, safe infection practices should be carried out, for
example, after the procedure is over, the infection should be thrown into the medical waste box
without closing the infection cover, and occupational health and safety should be given due
importance (Kayabek and Cevik, 2022).

Soénmez and Akbenin (2020) examined the hepatitis B and hepatitis C immunization status of
nursing students. In the study, all of the nursing students had negative HBsAg results. 92.4%
were found to be antiHBsAg positive and HCV seropositivity was not observed. 65.4% of
nursing students received three or more doses of vaccine. It was found that the majority of the
students were immunized against Hepatitis B. Immunization against Hepatitis B, which ranks
first among the occupational risks for nurses, is very important and effective in protection
(Sonmez & Akben, 2020).

Yasin et al. (2019) conducted a study in Gondar University Hospital in which 282 healthcare
workers participated and 42.2% (119) of the participants were exposed to blood and body fluid
splashes and needle stick injuries at work. Not wearing goggles, lack of education on infection
prevention, HBV vaccination, and recapping of used needles were found to be risk factors

associated with exposure to body fluid splashes (Yasin et al., 2019).
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Fadare et al. (2019) investigated the challenges faced by nurses in the care of tuberculosis
patients in a Federal Teaching Hospital in Nigeria and found that nurses' personal protective
equipment is inadequate, lack of isolation wards, delegation of care of tuberculosis patients to
young and inexperienced nurses, diagnosis of tuberculosis patients is a long process, lack of
policies that protect nurses from exposure to tuberculosis and inadequate training. It has been
observed that their biggest concern and fear is getting tuberculosis (Fadare et al., 2020).
According to the World Health Organization, a health worker is defined as "all people engaged
in the work of improving, protecting and promoting the health of the community”. Risks
affecting the health of healthcare workers are classified into five groups: chemical, physical,
biological, ergonomic, and psychosocial. The most important risk factor of healthcare workers
due to their working conditions is biological risks. It is extremely important for healthcare
workers to know the transmission routes, protection measures, and their own immune status. It
is very important that not only healthcare workers but also students studying in the field of
health have information on this subject. This will be protective for the health of the health
worker as well as the health of the society (Sarar et al., 2020).

In a study conducted by Sarar et al. (2020) on 192 vocational college students, the rate of
students who only knew that tetanus vaccine had been given before was 19.80%, likewise
10.40% for measles, and the rate of students who knew which diseases they were vaccinated
against was 50%. The rate of students who did not know whether they had hepatitis a vaccine
was 23.40% and 24% for hepatitis b vaccine (Sarar et al., 2020).

In a study conducted by Ulutagdemir et al. (2020) on 288 nursing students who went on clinical
practice, it was determined that students were provided with occupational safety in the hospital
where they practiced and experienced moderate anxiety. It was found that third-year nursing
students had higher occupational safety scores than second- and fourth-year students, and
nursing students who received occupational health and safety training had higher occupational
safety scores than those who did not (Ulutagdemir, 2020).

Diker et al. (2023) found that the frequency of occupational accidents in a 455-bed state hospital
in Turkey between 2018 and 2019 was 205.07 per 1 million working hours and male healthcare
workers were higher than female healthcare workers. Nurses are the occupational group that

has more occupational accidents than other occupational groups. Approximately half of the
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occupational accidents occurred in intensive care (15.9%), emergency department (12.7%),
operating room (12.7%), and palliative care (6.3%) units, between 08.00-12.00 hours, and the
type of accident was found to be cutting-piercing instrument injury (81%) (Diker et al., 2023).
In a study by Ceylan (2022) investigating the exposure of healthcare workers working in Cizre
State Hospital between 2012 and 2019 to sharp and piercing instrument injuries, 132 people
were reported to be exposed to sharp and piercing instrument injuries. As a result of the study,
nurses were determined as the occupational group that had more occupational accidents than
other occupational groups (69.7%). Injuries were more common in emergency services (2.2%)
and blood collection units (17.5%). The most common cause of injury was needle tip exposure
(76.5%) and the most commonly injured body part was the fingertip (72.7%) (Ceylan, 2022).
In the study by Yesil et al. (2022), cases diagnosed with tuberculosis between 2005 and 2015
were identified and the National Tuberculosis Notification System records of the patients were
scanned and it was observed that 92 of 93 patients were reported appropriately in the
notification system. It was learned that the patient who was not notified had a diagnosis of
tuberculous meningitis and was treated in the intensive care unit; he was transferred to another
center upon family request and died (Yesil, 2021).

In a study conducted by Cubukgu et al. (2020) with 52 students in medical faculty semester 3
and 92 students in semester 6, it was found that the percentage of knowing the communicable
diseases that must be notified was below 60% (Cubukgu et al., 2020).

Vaccinations Required for Healthcare Workers

Td (tetanus-diphtheria), Tdap (tetanus-diphtheria-pertussis), MMR (measles-mumps-rubella-
mumps), seasonal influenza, meningococcal, varicella, hepatitis A and hepatitis B vaccines are
vaccines that should be administered to healthcare personnel (Republic of Turkey Ministry of
Health).

Viral hepatitis, attributed to hepatitis A virus, hepatitis B virus, and hepatitis C virus, continues
to pose a significant global health challenge. Compared to other types of viral hepatitis, hepatitis
B virus is more prevalent, with approximately 30% of the world's population showing serologic
evidence of exposure. Despite the use of effective vaccines, there are still 296 million chronic

infections globally in 2019, about eight times the global endemic rate of human
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immunodeficiency virus. Two-thirds of the world's hepatitis B infections occur in the Western
Pacific (Li et al., 2024).

Li et al. synthesized 16 studies and identified 13 nursing roles, primarily involving health
education. The roles of nurses contributed to the elimination of hepatitis B. Interventions with
nursing roles, pooled hepatitis B screening achieved 64% detection rates; increased the
likelihood of hepatitis B vaccination by 2.61 times; and contributed to improved patient
adherence to antiviral treatment and disease follow-up. However, the potential effects of
hepatitis B virus on improving DNA-negative conversion rates and the incidence of

hepatocellular carcinoma require further investigation (Li et al., 2024).

Informing and empowering
decision-making

Promote multilevel and
equitable service access

pioneering advanced evidence-
based and patient-centered
professional practice

Health education

Health education about HBYV,
behaviors to minimize the risk of
infection, HBV vaccine, and
disease follow-up.

Consulting

Pre- and post-test counseling on
HBYV screening procedures, harms,
consequences of negative and
positive results, and available
support

Decision-making support
Promote shared decision-making
for HBV vaccination

Risk identification

Identify individuals at risk for
HBYV infection who are not
vaccinated or sero-protected
against HBV

Implementation/prescription of
screening tests

Offering HBV screening tests
Immunization/ vaccine
management

Make an appointment, administer
HBYV vaccines, and increase
adherence

Situation management
Identifying barriers to the
completion of the vaccine series
and providing trainings to
overcome these barriers
Family: Direct family and close
contacts

Health System: Improve health
personnel awareness and
coordination.

Community: Promote HBV
screening and vaccination in the
community.

Advancing the nursing
profession

To equip them with the knowledge
and skills in HBV vaccine testing
to manage positive results and
perform surveillance tests
Operating specialized clinics
To have autonomous practices in
screening, management of HBV
vaccination, prescribing and
carrying diagnostic tests,
examining HBV infection liver
function and comorbidities, and
creating individualized care plan

Reference

Care coordination to refer patients
for further evaluation treatments
and hepatocellular carcinoma
surveillance

Medicines management

Inform about antiviral treatments,
improve adherence, and monitor
side effects

Providing psychological comfort
Alleviate negative emotions and
increase confidence in disease
management

(Li et al., 2024)
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Personal protective equipment (PPE) is the preventive equipment used by healthcare workers
during the diagnosis and treatment of patients with infectious risk (Pakdemirli, 2021). The most
commonly used personal protective equipment in healthcare are gloves, aprons, masks and
respirators, goggles, and face shields. The choice of PPE differs according to the degree of risk
of exposure to blood/body fluids. For this reason, different PPE should be used according to the
application in the health field.

Gloves are the most commonly used type of PPE in healthcare. A risk assessment should be
made before using gloves. Gowns should be used against the risk of exposure of healthcare
personnel to blood and body fluids. Surgical masks and visors should be preferred to protect
healthcare personnel from blood and body fluids splashing into the mouth and face. Filtering
masks are recommended to prevent airborne transmission. N95, N99, or N100 particle receptors
are widely used to protect against inhalation of infectious aerosols. The N95 mask should be
worn by healthcare personnel caring for a tuberculosis patient. However, when bronchoscopy
is to be performed on the patient, healthcare personnel should use PAPR or electric air purifying
respirator protective equipment (Beser and Topgu 2013).

In a study conducted by Orhan et al. (2020), 80.8% of nurses stated that all patients pose a risk
in terms of infection. 87.7% stated that basic standard precautions should be taken for both
patients and healthcare personnel. 95.4% of the nurses stated that the use of other tools such as
masks, bonnets, and goggles were protective measures against infection, and gloves were the
first among the measures frequently taken by healthcare personnel (84.2%). According to
nurses' opinions, the most important reason for infection control inadequacies was found to be
a lack of materials (Orhan et al., 2020).

In a public hospital in Turkey during the covid-19 period, the highest increase in the use of
equipment was seen in masks (1.975%), while hand sanitizers increased by 217.61%. The only
equipment with a decrease in the amount of use is sterile gloves (10.66%) (Ekingen and Demir
2021).

During the Covid-19 process, hundreds of healthcare workers around the world have lost their
lives due to being infected during their duty. Despite the training provided in the study, nurses
in China were unable to fully implement infection control methods due to high anxiety stress

levels, and fatigue. Frequently going through complex procedures such as putting on and taking
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off personal protective equipment (PPE) twice a day and putting on and taking off PPE
increased their mental burden. Working for 6 hours continuously pushed their physiological
limits as they could not even go to the toilet. They wore PPE in the isolation area and often
reported feeling dizzy or tired at the end of the work (Huang et al 2020).

In the study investigating the relationship between the use of protective equipment during the
Covid 19 outbreak and the mental health of employees, it was determined that the stress,
depression, and anxiety scores of hospital staff who stated that they used protective equipment
when necessary were lower than those who stated that they rarely, occasionally and often used
personal protective equipment. In the study, it was found that 11.7% of healthcare workers had
very severe depression and 22.7% had very severe anxiety levels during the epidemic (Polat
and Coskun, 2020).

Natural Disasters and Infectious Diseases

Natural disasters are highly effective in the transmission of infectious diseases. Undesirable
effects occur as a result of inadequate precautions. Contrary to popular belief, post-disaster
infectious diseases are rare, but natural disasters are effective in the emergence of endemic
diseases with low incidence (Canbulat 2023).

According to the World Health Organization (WHO), a disaster is defined as a sudden event of
extraordinary severity and magnitude in which external assistance is absolutely necessary
(Kmikli & Cesur, 2020; Canbulat, 2023).

Major types of disasters

- Armed Conflicts (any reported armed conflict or violence)

- Hydrological (other than flooding caused by floods, hurricanes, typhoons and tropical storms)
- Geophysics (earthquakes, volcanic eruptions and tsunamis)

- Meteorological (hurricanes, typhoons, tropical storms)

- Climatological (droughts)
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Infectious diseases that can be seen after a disaster

Water Crowd-related Vector
Cholera Pneumonia Malaria
Leptospirosis Measles Dengue fever
Hepatitis Bacterial meningitis Japanese encephalitis
Bacillary dysentery Tetanus Yellow Fever
Typhoid

(Canbulat,2023)

After the 1999 Diizce earthquake, serious damage was caused in the city. People had to live in
emergency accommodations (tents) or the open, and access to clean water became difficult,
resulting in increased sero-prevalence of hepaititis A and E in children (Kaya et al., 2005).
Two earthquakes in Spain in 2011 led to 1,424 people being placed in emergency camps. There
was already a chickenpox outbreak in the community. It led to 163 cases reported in the 8 weeks
before the earthquake (Perez et al., 2017).

After Typhoon Nali in 2001, leptospirosis outbreaks were observed in Taiwan, Republic of
China. As a result of the flood in India in 2000 and the flood in Argentina in 1998, the incidence
of leptospirosis epidemics doubled in flood-prone areas in spatial analysis (Canbulat, 2023).
Despite the discovery of vaccines and mass vaccination programs, as well as improvements in
sanitation and hygiene, infectious diseases still cause millions of deaths worldwide every year,
especially in children under 5 years of age. Many diseases have the potential to lead to public
health emergencies. Outbreaks among diseases have diverse impacts (e.g. on food, water,
sanitation, and health systems) and can be exacerbated by complex interactions between such
factors. These impacts are catastrophic for infectious disease outbreaks and post-disaster
outbreaks are widely reported. Examples include the norovirus outbreak in Texas in the
aftermath of Hurricane Katrina in 2005 outbreaks of cutaneous leishmaniasis in 2005 and the
Syrian conflict beginning in 2013 (Charnley et al., 2021).

The most commonly reported cause of disease outbreaks in Europe is heavy rainfall leading to
cross-connections between water and the sea. Other exposures leading to contamination of

rivers, lakes, springs, and water sources, such as flooding, exposure to animal feces, and living
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conditions in contaminated surface water or floodwater after disasters are among other reported
drivers of outbreaks (Suk et al., 2019).

Examples include natural disasters (e.g. earthquake, flood, drought) or armed conflict (e.g.
terrorism, civil war). A potential negative impact of a disaster is a disease outbreak. According
to the World Health Organization, an infectious disease outbreak is the occurrence of a disease
above normal expectation. The number of cases may increase depending on the etiologic agent
as well as the magnitude and type of previous and current exposure. The geographic occurrence
of some outbreaks may be further shaped by whether the pathogen is endemic or geographic
(Charnley et al., 2021).

Natural disasters displace populations, damage infrastructure, impede economic growth and
activity, cause death and injury, and increase the risk of infectious disease outbreaks (Suk et al.,
2019). Several risk factors cause post-disaster disease outbreaks, such as inadequate water,
sanitation, and hygiene, disease vector distributions or behaviors, shelter and housing problems,
problems receiving health services, and population displacement (Charnley et al., 2021).
When disasters in Europe were investigated, 10 of the 17 studies were food and waterborne
diseases and zoonotic diseases. Infectious diseases such as anthrax, cryptosporidium, hominis,
escherichia coli, campylobacter jejuni, and giardia lamblia, norovirus, and salmonella emerged.
Newly emerging and vector-borne related diseases, especially mosquito-borne diseases
including West Nile virus, sindbis virus, batai virus, and Tahyna virus (Suk et al., 2019).
Conflicts in the Democratic Republic of Congo were reported to have hampered ebola
responders in the 2018-2020 outbreak, reducing the effectiveness of the ebola vaccine by up to
4.8% (Charnley et al., 2021).

In 2010, when 28% of reported outbreaks were in India, nearly 1.7 million children died before
the age of 5, and 13% of these deaths were due to diarrhea. Similar statistics are available in
South Asia and Africa. Another possible reason is that commonly reported diseases such as
polio, measles, and cholera severely affect young children. These diseases are caused by
physiological (rapid onset dehydration and exhaustion) and social differences (poor hygiene
standards) (Charnley et al., 2021).

At the same time, infectious diseases can cause outbreaks and have devastating impacts on

society, including trade, tourism, health services, and even social cohesion (Suk et al., 2019).
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Vaccination planning should be done to prevent outbreaks after a disaster. It is of utmost
importance that officials who come to the region for relief purposes are not disease carriers.
Transmission routes and control methods should be explained to disaster victims (Kinikli and
Cesur, 2020).

Conclusion

A significant part of the life of healthcare professionals is spent in the workplace. They may
encounter various risks (physical, biological, chemical, psycho-social, and ergonomic)
depending on their working conditions. They are most frequently exposed to biological risks in
their working conditions and working conditions. For this reason, to prevent occupational
accidents, healthcare personnel's ability to correctly administer notifiable infectious diseases,
necessary vaccines for healthcare workers, and personal protective equipment can protect
healthcare workers from biological risks infectious diseases may increase as a result of various
disasters (earthquakes, floods, hurricanes, tsunamis, wars) despite protective measures such as
vaccine discovery and mass vaccination programs. Health professionals who support patients
in their most difficult days also serve on the front lines during disasters. For this reason, all
healthcare personnel should improve themselves in healthcare services day by day through
various courses and certifications during and after their professional training.

References

Akboga, O., Baradan, S., Giircanli, G. E., Dikmen, U., & Bayram, I. (2016). 1s Gtivenligi Uzmanligt:
Sistemin Isleyisinin Degerlendirilmesi Uzerine Bir Arastirma Calismas1. 5. Is¢i Saghigi ve Is
Giivenligi Sempozyumu (pp. 1-10). 2 TMMOB Insaat Miihendisleri Odas1. Retrieved from
https://eskisakarya.imo.org.tr/resimler/ekutuphane/pdf/17589_34 57.pdf

Akdoganoglu, E., & Yayan, G. (2021, 09 25). Sanat ve Iletisim Baglaminda Aydin Ayan’in Sanat
Goriisii ve Eserlerinin Coziimlemeleri. Kesit Akademi Dergisi, 7(28), 467.

Alanka, D. (2024). Nitel Bir Arastirma Yo6ntemi Olarak Icerik Analizi: Teorik Bir Cerceve. Kronotop
letisim Dergisi 1(1), 62-82. Retrieved from https://dergipark.org.tr/en/download/article-
file/3602435

Arslan, V., & Ulubeyli, S. (2016). Is Giivenligi Uzmanlarinin Sorunlarina Yénelik Bir Saha
Arastirmasi. Calisma ve Toplum, 3. Retrieved from
https://dergipark.org.tr/en/download/article-file/2576224

Aytag, S., Engin, T., & Imanl, E. (2020). Is Giivenligi Uzmanlarinin ise iliskin Duygusal Iyi Olus

Hali, Mutluluk ve Yasam Tatmini iliskisi. Yasar Universitesi E-Dergisi. Retrieved from
https://dergipark.org.tr/en/download/article-file/802987

185




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Baltaci, A. (2018). Nitel Arastirmalarda Ornekleme Yéntemleri ve Ornek Hacmi Sorunsali Uzerine
Kavramsal Bir Inceleme. Bitlis Eren Universitesi Sosyal Bilimler Enstitiisii Dergisi, 231-274.
Retrieved from https://dergipark.org.tr/tr/download/article-file/497090

Bagkale, H. (2016). Nitel Arastirmalarda Gegerlik, Giivenirlik ve Orneklem Biiyiikliigiiniin
Belirlenmesi. Dokuz Eyliil Universitesi Hemgirelik Fakiiltesi Elektronik Dergisi, 23-28.
Retrieved from https://dergipark.org.tr/tr/download/article-file/753041

Beser, A., & TOPCU, S. (2013). Saglik Alaninda Kisisel Koruyucu Ekipman Kullanimi. Dokuz Eyliil
Universitesi Hemsirelik Yiiksekokulu Elektronik Dergisi , 241-247.

Biyiket, E. T. (2010). is Saglig1 ve Giivenliginin Saglanmasinda is Giivenligi Uzmanlig1, Yiiksek
Lisans Tezi. ProQuest Dissertations & Theses, 1-117. Retrieved from
https://www.proquest.com/docview/2606869408?pg-
origsite=gscholar&fromopenview=true&sourcetype=Dissertations%20&%20Theses

Burcu Namal, H. K. (2016). Is Giivenligi Uzmanlarinin Ucretlerini Denetledikleri Kurumlardan
Almalar1 Nedeniyle Karsilastiklar1 Etik Sorunlar. Tiirkiye Biyoetik Dergisi, Vol. 3, No. 3, 146-
164. Retrieved from https://jag.journalagent.com/tjob/pdfs/TIOB_3 3 146 164.pdf

Cam, E. (2012). Is Giivenligi Uzmanhg: Egitimlerindeki Hukuki Doniisiim 2004-2011. Calisma ve
Toplum,, 125-154. Retrieved from https://dergipark.org.tr/en/download/article-file/2576472

CANBULAT, S. (2023). DOGAL AFETLER VE OLAGANUSTU DURUMLARDA GORULEN
SALGIN HASTALIKLAR. Tarsus Universitesi Uygulamal Bilimler , 47-64.

Cerev, G. (2018). Is Giivenligi Uzmanlarmin Genel, i¢sel Ve Dissal s Tatmin Diizeylerinin
Incelenmesi Uzerine Bir Arastirma. Yénetim Bilimleri Dergisi, 16,32, 91-112. Retrieved from
https://dergipark.org.tr/en/download/article-file/584617

CEYLAN, M. R, & CELIK, M. (2022). Saglik Calisanlarinda Kesici-Delici Alet Yaralanmalar::
Ikinci Basamak Bir Hastane Deneyimi.

Charnley, G. E., Kelman, 1., Gaythorpe, K., & Murray, K. (2021). Traits and risk factors of
post-disaster infectious disease outbreaks: a systematic review. Scientific Reports.

Cooper, M. (2000, November). Towards a model of safety culture. Safety Science, 36, 111-136.

Cox, S., & Flin, R. (1998). Safety culture: philosopher’s stone or man of straw ? Work&Stress, 12(3),
189-201. doi:10.1080/02678379808256861

Cakir, G. (2021). Spor Hizmetleri Genel Miidiirliigii Merkez ve Tasra Tegkilatinda Caligan
Antrendrlerin Duygusal Zeka ve Liderlik Ozelliklerinin Arastirilmas1. Doktora Tezi. Kiitahya:
Kiitahya Dumlupinar Universitesi, Lisansiistii Egitim Enstitiisii.

Crrakoglu Kelleci, S. (2022). is Giivenligi Uzmanhginin Statiisiine iliskin Bir Pareto Analizi. IV.
INTERNATIONAL ANKARA MULTIDISCIPLINARY STUDIES CONGRES (pp. 351-361).
Ankara: IKSAD Publications. Retrieved from
file:///C:/UserssMONSTER/Downloads/4.%20ANKARA%20FULL%20TEXTS%20BOOK.p
df

186




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

CUBUKCU, E., METIN , B., & AKIN, A. (2020). Bir T1p Fakiiltesi Dénem 3 ve Dénem 6
Ogrencilerinin Bildirimi Zorunlu Bulasic1 Hataliklar Hakkindaki Bilgi Diizeyleri: Tanimlayici
Bir Calisma. Saglik ve Toplum, 46-53.

Dereli, A. B. (2024). Vosviewer ile Bibliyometrik Analiz. Communicata(28), 1-7.
doi:10.32952/communicata.1517725

DIKER, H., & CAKMAK BARSBAY, M. (2023). HASTANELERDE MEYDANA GELEN I$
KAZALARININ INCELENMESI: BIR DEVLET HASTANESI ORNEGI *. Hacettepe
Saglik Idaresi Dergisi, 99-114.

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to conduct a
bibliometric analysis: An overview and guidelines. Journal of Business Research, 133, 285-
296. doi:https://doi.org/10.1016/j.jbusres.2021.04.070

Dursun, S. (2013). Is Giivenligi Kiiltiiriiniin Calisanlarin Giivenli Davranislar1 Uzerine Etkisi. SGD
Sosyal Giivenlik Dergisi, 3(2), 61-75. Retrieved from
https://dergipark.org.tr/en/download/article-file/282932

Efe, O. F. (2019). Hibrid Cok Kriterli Karar Verme Ydntemi Temelinde Is Giivenligi Uzman1 Segimi.
Erzincan Universitesi Fen Bilimleri Enstitiisii Dergisi,12(2), 639-649. Retrieved from
https://dergipark.org.tr/en/download/article-file/797501

EKINGEN, E., & DEMIR, B. (2021). COVID-19 SALGIN DONEMINDE BiR KAMU
HASTANESINDE KiSiSEL KORUYUCU EKiPMAN KULLANIMINDAKI DEGISIMIN
INCELENMESI. Inénii Universitesi Saglhk Hizmetleri Meslek Yiiksekokulu Dergisi , 642-654.

Erol, E., Ozcan, E., & Eren, T. (2021). Elektrik iiretim santrallarinda is giivenligi uzmani se¢iminde
hibrit bir karar modeli,. Journal of Turkish Operations Management, JTOM(5)1, 615-629.
Retrieved from https://dergipark.org.tr/en/download/article-file/1523795

Fadare, R. I., Akpor, O., Ifechukwude, 1., Richard D, A., & Bello, C. (2020). Nurses’ Safety in Caring
for Tuberculosis Patients at a Teaching Hospital in South West Nigeria.

Gao, Y.-J., Chen, L.-Y., Lee, S,, Lin, R., & Yige, J. (2017). A Study of Communication in Turning
“Poetry” into “Painting”. Cross-Cultural Design 9th International Conference, 37.

GIRGIN, B, YILDIRIM , A., & KISKAC, N. (2023). Hemsirelerde Mesleki Kaygiya Neden Olan
Faktorler. Yogun Bakim Hemsgireligi Dergisi, 94-100.

Goleman, D. (1995). Duygusal Zeka. (B. S. Yiiksel, Trans.) istanbul: Varlik Yayinlar1.

Giigercin, O., Baytorun, N., Giigercin, U., Sezen, M. S., & Ilhan, 1. (2016). is Giivenligi Uzmam
Adaylarmin Aldiklar1 Egitim Hakkindaki Gortsleri. Cukurova Universitesi Miihendislik
Mimarhk Fakiiltesi Dergisi, 31(1), 23-34.

Huang, L., & LIN, G. (2020 ). Special attention to nurses’ protection during the COVID-19 epidemic.
Huang et al. Critical Care.

isgkatip.csgb.gov.tr. (2024, Ekim 14). https://isgkatip.csgb.gov.tr/. Retrieved from iISG-KATIP.

187




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Jiyeon Lee MSN, R. (2019). Factors influencing nurses' intention to care for patients with emerging
infectious diseases: Application of the theory of planned behavior.

Karakaya, A., & Sanci, V. (2017). Is Giivenligi Uzmanlarinin Is Tatminleri Uzerine Bir Aragtirma:
Karadeniz Bolgesi Ornegi. Karabiik Universitesi Sosyal Bilimler Enstitiisii Dergisi, 7 (1), 1-
13. Retrieved from https://dergipark.org.tr/en/download/article-file/317456

Karaman, E., & Eravci, D. B. (2020). Giivenlik Kiiltiirii i¢in Ogrenme Kuramlarinin
Degerlendirilmesi. OHS Academy Is Sagligi ve Giivenligi Akademi Dergisi, 4(1), 62-73.
doi:10.38213/ohsacademy.892909

Karanfil, I. (2023). Is Giivenligi Uzmanlig1 Mesleginin Ortaya Cikis1 ve Gelisimi: Gelismis Ulkelerde
ve Tiirkiye’de Is Giivenligi Uzmani. Calisma ve Toplum, 3, 2253-2286. Retrieved from
https://dergipark.org.tr/en/download/article-file/3256529

KAYABEK, I., & CEVIK, C. (2022). Saglik Calisanlarinda Is Yeri Risk Faktérleri ve Korumaya
Iliskin Bir Derleme. Ordu Universitesi Hemsgirelik Calismalar: Dergisi , 258-268.

kepsut.gov.tr. (2024, 11 03). Atatiirk Devrimler. Retrieved from kepsut.gov.tr:
http://kepsut.gov.tr/ataturk-devrimler

Kilkss, 1., & Alper, Y. (2015). 6331 Sayili kanun'da is giivenligi uzmanlig1: nitelikleri,
gorevlendirilmeleri ve yetkilendirilmeleri. Sosyal Giivenlik Dergisi, 32-67. Retrieved from
https://dergipark.org.tr/en/download/article-file/297199

KINIKLI, S., & CESUR, S. (2020). Afetlerde enfeksiyon control énlemleri. International Journal of
Contemporary Health Sciences, 15-23.

Kocatiirk, U. (2024, 04 13). Atatiirk Ansiklopedisi. Retrieved from ataturkansiklopedisi.gov.tr:
https://ataturkansiklopedisi.gov.tr/bilgi/ataturk-
ilkeleri/#:~:text=Ba%C4%9F%C4%B1ms%C4%B1z1%C4%B1k%2C%20mill%C3%AE%20
egemenlik%2C%20cumhuriyet%C3%A7ilik%2C,yak%C4%B1ndan%?20ili%C5%9Fkili%2C
%20birbirini%20tamamlayan%20ilkelerdir.

Kog, M. B. (2023, 03 29). Cumhuriyet Dénemi Kiiltiir ve Sanat Politikalar1 Baglaminda Inkilap
Sergileri ve Yurt Gezileri (1923-1943). MUTAD Cumhuriyet’in 100. Yili Ozel Sayisi,
Cumhuriyet’in 100. Yili (Ozel Sayis1), 43. doi:: 10.16985/mtad.1332286

Li, C., Zhang, M., Karthijekan, K., & XiaFu. (2024). Hownurses contribute to the elimination of
hepatitis B? A systematic review and meta-analysis. International Journal of Nursing Studies.

Luckyardi, S., Hurriyati, R., & Disman, D. (2022). The Influence of Applying Green Marketing Mix
by Chemical Industries; VOSviewer Analysis. Moroccan Journal of Chemistry, 73-90.
doi:https://doi.org/10.48317/IMIST.PRSM/morjchem-v10i1.31754

Mevzuat Bilgi Sistemi. (2012, Aralik 12). Is Giivenligi Uzmanlarinin Gérevi, Yetki, Sorumluluk ve
Egitimleri Hakkinda Yonetmelik. Retrieved Ekim 10, 2024, from www.mevzuat.gov.tr:
https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=16923&MevzuatTur=7&MevzuatTertip=5

188



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Nandiyanto, A. B., & Husaeni, D. F. (2022). Bibliometric analysis of engineering research using
Vosviewer indexed by Google Scholar. Journal Of Engineering Science and Technology,
17(2), 883-894.

Nunen, K. v,, Li, J., & Reniers, G. (2018). Bibliometric analysis of safety culture research. Safety
Science(108), 248-258. doi:https://doi.org/10.1016/j.ssci.2017.08.011

Okur, M., & Yurtsever, A. (2000). Giivenlik Kiiltiirii ve Is Saghg Giivenligi Konusunda Kadin
Calisanlarin Farkindaligi: Tekstil Sektorii Uzerine Bir Calisma. Kadin/Woman, 75-100.
Retrieved from https://dergipark.org.tr/tr/download/article-file/4182156

Orhan, S. (2014). Is Giivenligi Uzmanlarinin is Giivencesi Sorunu. HAK-IS Uluslararasi Emek ve
Toplum Dergisi, Cilt: 3, Yil: 3, Say1: 6, 71-89. Retrieved from
https://dergipark.org.tr/en/download/article-file/84802

ORHAN, Z. (2020). Hemsirelerin Mesleki Riskleri ve Hastane Enfeksiyonlari Ile Ilgili Bilgi Diizeyleri
ve Uygulamalar . Tirkiye Saglhk Bilimleri ve Arastirmalart Dergisi , 18-30.

Ozdemir, H., Kayabas1, R., Erkan, M. A., & Ciindiibeyoglu, 1. (2023). Is Giivenligi Uzmanlarinin
Teknik Ve istihdam Edilebilirlik Becerileri: s ilanlar1 Uzerine Bir Analiz. Akademik
Yaklasimlar Dergisi, 54-80. doi:https://doi.org/10.54688/ayd.1246857

Oztiitiincii, S. (2016). Tiirk Resminde Canakkale Savasi Resimleri. 3.international Congress On
Social Sciences, China To Adriatic, 272.

PAKDEMRLI, A. (2021). Saglik Calisanlari igin kisisel koruyucu ekipman kullanim . Jinekoloji -
Obstetrik ve Neonatoloji Tip Dergisi, 834-839.

Pehlivanoglu; akt, Candas Kesgin. (2012, 11). Yurdu Gezen Ressamlar. S.D.U. Fen Edebiyat
Fakiiltesi Sosyal Bilimler Dergisi(27), 142. Retrieved 11 06, 2024, from
https://dergipark.org.tr/en/download/article-file/117827

Petrides, K. V. (2009). Assessing Emotional Intelligence. The Springer Series on Human
Exceptionality. 1-18. doi:10.1007/978-0-387-88370-0_5

POLAT, O., & COSKUN, F. (2020). COVID-19 Salgininda Saglik Calisanlarmin Ki§isel Koruyucu
Ekipman Kullanimlar1 ile Depresyon, Anksiyete, Stres Diizeyleri Arasindaki Iligkinin
Belirlenmesi. Bati Karadeniz Tip Dergisi, 51-58.

Poyraz, E. (2013, 06 24). Devrimi kopyalamak: Zeki Faik Izer ve Delacroix. Retrieved from
www.altust.org: https://www.altust.org/2013/06/devrimi-kopyalamak-zeki-faik-izer-ve-
delacroix/

Prakasa, S. J., & Fitriana, N. (2018). Communication Behavior of “Statue and Painting” Artists.
Advances in Social Science, Education and Humanities Research International Conference on
Business, Economic, Social Sciences and Humanities (ICOBEST 2018)(225), 30-35.

Protolabs Network. (n.d.). 3D Printing Trend Report 2023 | Protolabs Network. Retrieved 01 13,
2024, from Protolabs Network by Hubs: https://www.hubs.com/get/trends/

SALAR, T. (2022). Hastane Oncesi Acil Saglik Calisanlariin Karsilastign Mesleki Riskler ve Risk
Yonetimi. Gap Akademi , vol:2 num:3..

189



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Salovey, P., & Mayer, J. D. (1990). Emotional intelligence. Imagination. Cognition and Personality,
9(3), 185-211.

Sarar, E., CELIK, O., & SARAC, S. (2020). Meslek Yiiksekokulunda Egitim Goren Birinci Sinif
Ogrencilerinin, Saglik Calisanlarina Bulasan Enfeksiyon Hastaliklart Konusundaki ve Kendi
Bagisikliklarn Hakkindaki Bilgi ve Farkindalik Diizeyleri.

SARIKAHYA, S. D., GUDEN, E., BALCI, E., & GUDEN, A. (2020). Kayseri 112 Acil Saghk
Hizmetlerinde Calisan Personelin Calisma Ortaminda Karsilastiklar1 Saglik Sorunlar1 Ve
Karsilastiklar1 Mesleki Riskler. Paramedik ve Acil Saghk Hizmetleri Dergisi, 31-43.

SARMASOGLU, S. (2020). Inceleme: COVID-19 Hastaligindan Korunmaya Y6nelik . HUHEMFAD-
JOHUFON , 47-65.

Selguk, Z., Palanci, M., Kandemir, M., & Diindar, H. (2014). Egitim ve Bilim Dergisinde Yayinlanan
Aragtirmalarin Egilimleri:icerik Analizi. Egitim ve Bilim, Cilt. 39, Say: 173, 430-453.
Retrieved from https://egitimvebilim.ted.org.tr/index.php/EB/article/view/3278

SGK. (2024, Ekim 10). SGK Istatistik Yilliklari. Retrieved from www.sgk.gov.tr:
https://www.sgk.gov.tr/Istatistik/Yillik/fcd5e59b-6af9-4d90-a451-ee7500eb1ch4/

SGK. (2024, EKim 13). SGK Istatistik Yilliklar:. Retrieved from sgk.gov.tr:
https://www.sgk.gov.tr/Istatistik/Yillik/fcd5e59b-6af9-4d90-a451-ee7500eb1ch4/

Sharma, P. B. (2013, 07 07). Painting: A Tool of Non-Verbal Communication. Language in India
www.languageinindia.com(13), 313.

SONMEZ, M., & AKBEN, M. (2020). Hemsirelik Ogrencilerinin Hepatit B, Hepatit C Seroprevalansi
ve Bagisiklik Durumlari. Journal of Health Services and Education;, 19-23.

Suk, J. E. (2019). Natural disasters and infectious disease in Europe: a literature review to identify
cascading risk pathways. European Journal of Public Health, 928-935.

Takaoglu, Z. B., Kaya, E. C., & iri, N. 1. (2018). Is Giivenligi Uzmanlarinin Yasadig1 Sorunlar, 7 (2).
Giimiishane Universitesi Saglik Bilimleri Dergisi, 1 - 9. Retrieved from
https://dergipark.org.tr/en/download/article-file/501456

Taskiran, G. (2016). Giivencesiz Is Giivenligi Uzmanlari, Piyasalasan Is Giivenligi: Bir Alan
Arastirmasi. Calisma ve Toplum, 4, 1747-1768. Retrieved from
https://dergipark.org.tr/en/download/article-file/2576276

Tuna, H., & Demirarslan, E. L. (2023). Proaktif Kisiligin Yenilik¢i Is Davranisina Etkisi: Is Giivenligi
Uzmanlarina Yonelik Bir Uygulama. Is Sagligi ve Giivenligi Akademi Dergisi,, 14-21.
Retrieved from https://dergipark.org.tr/en/download/article-file/2925738

Ulutasdemir, N., SAHAN, O., & TUNA, H. (2020). Hemsirelik Ogrencilerinin Uygulamada
Karsilagtiklar1 Risk Faktorlerinin Anksiyete Diizeyine Etkisi. Saglik ve Hemsirelik Yonetimi
Dergisi, 227-237.

Yabalak, H. (2020, 12 25). Mehmet Basbug Resimlerinde Milli Miicadele. Vankulu Sosyal
Arastirmalar Dergisi(6), 119.

190



ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Yaban, N. T. (2012). Sanat ve Gorsel Iletisimin Bulusma Noktas1: Ekslibris. Batman Universitesi
Yasam Bilimleri Dergisi, 1(1), 975.

Yalcin, H. (2022). Bir Arastirma Deseni Olarak Fenomenoloji. Anadolu Universitesi Sosyal Bilimler
Dergisi, 213-232. Retrieved from https://dergipark.org.tr/en/download/article-file/2864502

YANIK, A., & KURUL, N. (2020). SAGLIK CALISANLARININ RiSK YONETIMI ALGISI:
HASTANELERDE BIR UYGULAMA. Uluslararas: Saglik Yonetimi ve Stratejileri
Aragtirma Dergisi, 287-302.

Yasin, J., & FISSEHA, R. (209). Occupational exposure to blood and body fluids and associated
factors among health care workers at the University of Gondar Hospital, Northwest Ethiopia.

Yayan, G. H., & Dénmez, C. (2021, 10 05). Nuri Kuzucan’in Eserlerinin Sanat ve Iletisim iliskisi
Agisindan Incelenmesi. Avrasya Sosyal ve Ekonomi Arastirmalart Dergisi (ASEAD), 8(4),
192.

YESIL, A. M., & YALCIN , E. (2021). Ugiincii Basamak Bir Merkezin Pediatrik Tiiberkiiloz
Verilerinin Ulusal Tiiberkiiloz Bildirim Sistemi Verileri ile Karsilagtirilmasi. 356-358.

Yolcu, S., & DEMIR, F. (2023). Hemsirelerin Saglik Hizmetlerinde Is Saglig1 ve Giivenligi
Konusunda Rol ve Sorumluluklari.

191




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

EKLEMELI IMALAT ALANINDA KULLANILAN 3B YAZICILARIN KAVRAMSAL
TASARIMI

Halil ibrahim BAGLAN

Z-Mech Miihendislik, Afyonkarahisar, Tiirkiye

Ufuk KIZILKAYA

Yurdunal Makine, Afyonkarahisar

Oktay Gokhan CELIK

Afyon Kocatepe Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, Afyonkarahisar
ORCID: 0009-0000-2971-1752

Erciiment Caglar BILGEHAN

Afyon Kocatepe Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, Afyonkarahisar
ORCID: 0009-0005-3603-4311

Shadi E. S. SAIF

Afyon Kocatepe Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, Afyonkarahisar
ORCID: 0009-0003-8936-4029

Ozgiir VERIM

Afyon Kocatepe Universitesi, Teknoloji Fakiiltesi, Makine Miihendisligi Boliimii, Afyonkarahisar
ORCID: 0000-0002-1575-2560

Mehmet Ali ALKAN

Mugla Sitkt Kogman Universitesi, Ula Ali Kogman Meslek Yiiksek Okulu, Mugla

ORCID: 0000-0002-2494-9144

OZET

Endiistri 4.0 en belirgin doniim noktalarindan biri olan {i¢ boyutlu yazici teknolojisi, karmagik
ve yenilik¢i tasarimlarin kolayca hayata gecirilmesine olanak tanirken, daha fazla
kisisellestirme ve islevsellik sunarak geleneksel iiretim yontemlerine kiyasla tercih edilen bir
secenek haline gelmistir. Bu kavramsal tasarim, farkli yazici teknolojilerini, konfigiirasyonlari
ve katmanli liretim yaklagimlarini inceleyerek siire¢ optimizasyonu i¢in ii¢ boyutlu (3B) yazici
teknolojisinin kavramsal tasarimini ele almaktadir. Bu kavramsal tasarim, farkli ii¢ boyutlu
(3B) yazici teknolojilerini, konfigiirasyonlar1 ve katmanl tiretim yaklasimlarini inceleyerek
siire¢ optimizasyonu i¢in ii¢ boyutlu yazici teknolojisinin kavramsal tasarimini ele almaktadir.
Bahse konu kavramsal tasarim; inovatif bir 3B yazic1 tasarimi igin gereken siiregler, sonug
odakli ihtiyag¢ ve istek listesi, 3B baski makinesine ait girdi ve ¢ikt1 verilerinin saptanmasi,
belirlenen degerlere ait fonksiyon semasi, fonksiyon semasini kapsayan morfolojik matris,
kavramsal tasarimin ¢6ziim segeneklerine gore kriter 6n degerlendirmesi, degerlendirmeye esas
tasarim ¢Oziimleri, teknik kapasite, emniyet sartlar1 ve iiretim kolayligi se¢im diyagrami,
yapilan degerlendirmelerin sonucundaki karar1 kapsamaktadir. Kavramsal tasarim sonucuna

gore secenek 9°da sunulan 3B yazic1 hedeflenen tasarim, kullanim kolayligi, maliyet aralig1 ve

192




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

sabit nozzle ile hareketli tablanin sagladig1 avantajli baski hizi gibi parametreler goz 6niinde

bulunduruldugunda en optimum makine olarak se¢ilmistir.

Ileriki ¢alismalarda, kavramsal tasarim aginin genisletiimesi ve daha detayli tasarim

yontemlerinin uygulanmasiyla bu ¢aligma daha da detaylandirilabilir.
Anahtar kelimeler: 3B Yazici, Sistematik Yaklasim, Kavramsal Tasarim.

CONCEPTUAL DESIGN OF 3D PRINTERS USED IN ADDITIVE
MANUFACTURING
ABSTRACT

The technology of three-dimensional (3D) printing, which is one of the most significant turning
points of Industry 4.0, allows for the easy realization of complex and innovative designs while
offering greater customization and functionality, making it a preferred option compared to
traditional manufacturing methods. This conceptual design addresses the conceptualization of
3D printing technology for process optimization by examining different printer technologies,
configurations, and layered manufacturing approaches. The mentioned conceptual design
includes the processes required for an innovative 3D printer design, a results-oriented list of
needs and desires, identification of input and output data for the 3D printing machine, a
functional diagram related to the determined values, a morphological matrix encompassing the
functional diagram, criteria pre-evaluation based on solution options of the conceptual design,
design solutions based on the evaluation, a selection diagram for technical capacity, safety
requirements, and ease of production, as well as the decision resulting from the evaluations.
According to the outcome of the conceptual design, the 3D printer presented in Option 9 was
selected as the most optimal machine considering parameters such as the targeted design, ease
of use, cost range, and the advantageous printing speed provided by the fixed nozzle and
movable bed. In future studies, this work can be further detailed by expanding the conceptual
design network and applying more detailed design methods.

Keywords: 3D Printer, Systematic Approach, Conceptual Design.

1. GIRIS

Dijital endiistri; tiretimle dogrudan ya da dolayl olarak iliskili olan biitiin birimlerin birbiri ile

ortak caligmasii yonetmekte, dijital verilerin yazilim ve bilisim teknolojilerinin birbiri ile
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entegre olarak caligmasini ongormektedir. Dijital endiistrinin teknolojik alanlarindan biri olan
3B yazicilar, iiretim felsefesinin gelecegini sekillendiren énemli bir unsurdur. 3B yazicilar,
tilketiciyi iretimin bir pargasi haline getirerek iiretim felsefesinin donlismesine katki
saglamaktadir (ALTUNKAYNAK vd., 2020). Sanayi devriminden sonra en biiyiik kirilma
noktalarindan biri olarak gosterilen 3B yazici teknolojisi karmasik ve yenilik¢i tasarimlarin
yaratilmasina olanak taniyarak daha fazla kisisellestirme ve islevsellik sunar ve bu sayede
geleneksel liretim yontemine gore tercih sebebi olmaya baslamistir. 3B baski teknolojilerinin
"neredeyse her seyin yapilis bicimini kokten degistirme" potansiyeline sahip olduklari
goriilmektedir. Bu alanda iilkelerin biitce ayirma ve istthdam firsatlar1 olusturma konusu, bu
teknolojilerin gelistirilmesinin gelecekte de bir oncelik olmaya devam edeceginin sinyalini
vermektedir. Sonug olarak, 3B baski teknolojileri 6nemli bir uluslararasi ilgi konusu haline
gelmis ve kiiresel yayilimlarini hizlandirmistir (Hod Lipson & Melba Kurman, 2013; Remarks
by the President in the State of the Union Address | whitehouse.gov, t.y.).

3B baski olarak da bilinen katmanli imalat bir diger ifade sekliyle eklemeli imalat (Ei, Additive
Manufacturing-AM), malzemeleri katman katman biriktirerek 3B nesneler olusturan
endiistriyel bir imalat yontemidir. Blok bir is parcasinin bosaltilarak veya isleyerek olusturulan
geleneksel imalattan farkli olarak El, nesneyi dogrudan dijital bir tasarimdan olusturur. Bu
benzersiz 0Ozellik, geleneksel sistemlerle iiretilmesi neredeyse imkansiz olan karmagik
geometrilerin olusturulmasina olanak tanimaktadir. Sonug olarak, El, tasarimcilarin yiiksek
malzeme sarfiyati, karmasik sekilleri liretmenin zorlugu ve 6zel aletlere duyulan ihtiyag¢ gibi
geleneksel iiretim kisitlamalarini atlayarak tek adimda o6zel veya karmasik modeller
gelistirmelerine yardimer oldu (Kemal SURMEN, t.y.).

Sekil 1°de ¢alisma diyagrami gosterilen Ergiyik Biriktirme Modelleme teknigi (EBM, Fused
Deposition Modelling, FDM) en ¢ok tercih edilen ve kabul géren modeldir. EBM olarak
adlandirilan yontem aslinda bir baski kafas1 boliimiin {i¢ eksen {lizerinde yaptig1 harekete gore
gelistirilmigtir. Yatay ekseni temel alarak bas bolgenin ti¢iincii eksende y1gma yaparak modeli
olusturmasidir. Baski kafasi 1s1 ile polimer malzemeleri eriterek sekillendirmeyi yapmaktadir.
Bu islem i¢in en ¢ok tercih edilen polimer malzemeleri Polilaktik Asit (PLA) ve Akrilonitril
Butadin Stiren (ABS)’dir. FDM teknolojisinde sarkit tipi havada asili duran yapilarin tiretilmesi

oldukca sikintili olabilmektedir. Yapinin agist nedeni ile herhangi bir destek malzemesi
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kullanilmasina gerek olmasa da en alt katmanda malzemenin az olmasi nedeni ile {izerine

yigilan diger katmanlari tasryamamasi ve ¢arpilmasi s6z konusudur (SAHIN & TURAN, 2018;

Wittbrodt vd., 2013a, 2013b).

Destek malzemesi flamenti
Model maziemesi flamenti W

Ektrizyon kafas:

Parca

Platform
N

Destek malzemesi
bobin|

Model malzemasi
bobini

Iy
-0

Tahrik carklan\

Silagtine

Ektriizyon nozulu
\—>

Destek malzemesi

Sekil 1. EBM 3B baski teknolojisi ¢aligma diyagrami

Subat 2023'te Protolabs Networks tarafindan gerceklestirilen ankette parga iiretimi i¢in hangi

3B baski teknolojisini kullandiklari sorulmus ve anket sonuglari paylasilmigtir (Hubs, 2022).

Sekil 2’de gosterilen anket sonuglarinda goriilecegi gibi en yaygin olarak kullanilan 3B bask1
teknolojisinin %56 ile FDM (EBM) oldugu goriilmiistiir (Protolabs Network).
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Sekil 2. 2023 yilinda en ¢ok kullanilan 3B baski teknolojileri
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2. INOVATIF BIR 3B YAZICI TASARIMI

Calismamizda sistematik tasarim yaklagimina dayali bir 3B baski makinesinin kavramsal
tasarimi1 anlatilmigtir. Kaliteli parca hazirlama siirecindeki otomasyon ve bu ihtiyaci
karsilayacak bir makinenin tasarimi ele alinmistir. Calisma, optimum tasarima ulasmak i¢in
mevcut 3B baski makinesinin en iyi se¢imlerini birlestirmeyi amag¢lamistir. Temel odak noktasi
tasarimin kalitesi, hizi, montaj1 ve 6n yatirim maliyetidir. Siire¢ su alt1 asamadan olusmaktadir
(BORKLU & TOP, 2018): (1) ihtiyac listesi, (2) Fonksiyon diyagrami, (3) Alt ve genel
tasarimlar, (4) On degerlendirme, (5) Onemli tasarimlar ve (6) Ek se¢im siiregleridir. Tasarim
asagida bu bagliklar altinda ayrintili olarak ele alinacak ve tanitilacaktir.

2.1 iHTIiYAC LISTESI

Ihtiyag listesi, tasarimin sonucunda ¢dziimiin karsilayacagi gereksinimleri ve kisitlamalari
icerir. Tasarim siirecinde baslangigta belirlenen ihtiyaglar degistirilebilir, genisletilebilir ve
giincellenebilir. 3B baski makinesinin kavramsal tasarimi i¢in hazirlanan ihtiyag listesi (tasarim
spesifikasyonu) Tablo 1'de gosterilmektedir. Bu ihtiya¢ listesi geometrik boyutlar, hiz,
ekstruder tipi, montaj, filament tipi vb. dzellikleri igermektedir. Ihtiyac listesindeki dzellikler
“Ihtiyag” ve “Istek (A)” olarak smiflandirilmistir. Gereksinimler tasarim ¢dziimii tarafindan
karsilanmalidir; Teknolojik ve ekonomik kosullar elverdigi siirece arzular karsilanmalidir.

Tablo 1. Tasarlanacak 3B baski makinast ihtiyag listesi (Istekler (A) ile gdsterilmistir).

Sira i/A | intiyac Listesi
1 Baski Boyutlar1 300mm x 300mm x 400 mm olmalidir
2 Kapali kasa yapisinda olmalidir
3 Agirhigr <15 kg araliginda olmalidir
4 A Kullanimi kolay ve basit olmali
5 A Az enerji tiiketmelidir
6 Nozzle sicakligi <300 °C olmalidir
7 Tabla sicakligi <130 °C olmalidir
8 Yazma hiz1 <150 mm/s olmali
9 Filament ¢ap1t 1.75 mm olmalidir
10 Otomatik tabla kalibrasyonuna sahip olmalidir
11 Zor sartlar altinda ¢alisabilmelidir
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12 A Kolay montaj edilebilmelidir

13 A Yazict igerisindeki hava filtrelenmelidir (Hepa + Karbon filtre)
14 A Yazici giiriiltii seviyesi <30 dB olmalidir

15 Filamentin gecisi sensor ile kontrol edilmelidir

16 A Filament makaras1 yazici lizerinde stabil olmalidir

17 Yazici pargalar: standart olmali ve kolay temin edilebilmelidir
18 Uygun maliyette olmalidir (<20000 TL)

19 A 3B Yazicinin 6l¢ii hassasiyeti x ve y eksenlerinde 5 mikron z ekseninde 50 mikron olmalidir
20 A Kabin 1sitma ayari olmalidir

21 Elektrik kesintisi durumlarma kars1 korumali olmalidir

22 A Cikarilabilir baski tablasina sahip olmalidir

2.2 FONKSIYON SEMASI

3B Yazici cihazinin ana fonksiyon semasi Sekil 3’te gosterilmistir. Ana fonksiyon semast enerji
(E), malzeme (M) ve sinyal (S) girdilerinden ve yine enerji (E”), malzeme (M") ve sinyal (S")
ciktilarindan olugmaktadir. Sistem iizerine girdi olarak eklenen durumlar form degistirerek yine

benzer ¢iktilar olarak goriilmektedir.

1

E(Enerji) E (Enerji)
3B '
M{Mazeme) Yazicl M (Mazeme)
|:>
1

S(Sinyal) Tasarlml S (Sinyal)
—————————— — e — = — —

Sekil 3. 3B yazic1 hazirlama makinasinin genel fonksiyonu

Ana fonksiyon semasi detaylandirilarak 3B yazici tasarimi agsamalar1 fonksiyon semasi olarak

sekil 4’deki gibi gosterilebilir.
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Sekil 4. 3B yazici tasarimina ait fonksiyon semast

3B yazict iki asamadan olusmaktadir. Birincisi yazicinin baski alabilmesi igin ¢alistirilmast,
ikincisi ise yazicinin baski alabilmesi i¢in sinyallerin olusturuldugu Gcode dosyalarinin
olusturulmasidir. 3B yazici ile baski alinmadan 6nce kalibrasyon isleminin yapilmas1 gerekir.
Cihaz bu sayede kendi 0,0,0 (x,y,z) konumunu bulmaktadir. Ekstriider ve tabla sicakliklar
istenilen duruma geldiginde Gcode’larinin yardimiyla baski islemi baslamakta ve parca
uretilmektedir. Cihaz baski olustururken bir yandan da filament akisinin kontrol edilmesi
gerekmektedir. Baski islemi bittiginde parca tabladan ¢ikarilir ve eger var ise destekler parca
iizerinden temizlenir. En son islem olarak parcanin kalite kontrolii yapilarak {iretim
tamamlanmis olur.

2.3 ALT VE GENEL TASARIMLAR

Sekil 3’deki genel fonksiyon semasi sistemin tamamini tanimlamaktadir. Sekil 4’de yer alan
fonksiyon semasi ise sistemin genel islevini/gdrevini yapabilmesi i¢in hangi alt/ara islemleri
yapmas1 gerektigi, bunlarin arasindaki iligkileri ve veri akisinin (E, M, S) nasil olacagini
gostermektedir. Yani bu sema, kavramsal tasarimi yapilan 3B yaziciy: islevsel ve birbirinden
bagimsiz alt pargalara bdler. Fonksiyon semasindaki onemli alt fonksiyonlar ile bunlar
karsilayacak c¢oziimler Tablo 2’deki gibi satirlara ve bunlarin hizalarina gelecek sekilde bir

morfolojik matrise yerlestirilmistir.
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Tablo 2. Tasarlanacak 3B yaziciya ait morfolojik matrisi

Calisma Ilkeleri
Alt Fonksiyonlar ! 2 8 4 > ° !
3B Yaziciyl Core XY - v (@ oy
Moo artezen (Corext | e Robotik (In];glte
1 Belirlenmesi (Kampker Cartesian Delta Scalrr? - Polar Kollu printing
vd., 2019) Motion (Kampker (%bdgmtzdl (Kampker | (Kampker )
Platform, vd., 2019) Ve )| vd, 2019) | vd., 2019) iFactory
ty.) 3D, ty.)
)
- A
Uzaktan Yo6ntemlerin
3B Yaziciyi . Baglanti s> karma
Cahstir Mekanik Protokolii _ Server olarak
Olarak ile Uzerinden | yyllanilmast
Calistirma Calistrma | Calistirmasi
(Bluetooth,
Wifi,Vb)
@0 (/ 3\ Pellet
1" ﬁ \ ekstriizyon
(3D printing
Direk Bowden Printer
ekstriizyon ekstrﬁzy()n Extrusion
Ekstriizyon ] (Qué (Que Product
Yéntemi impresora impresora Advertising,
3D comprar: | 3D comprar: injection
guia, guia, molding
caracteristic | caracteristic pellets,
asy asy angle, 3D
materiales, materiales, Computer
ty.) ty.) Graphics
png |
PNGEgg,
ty.)
@ @@ %i Ve}l?
Nozzle Sayist Tek nozzle | ikinozzle daha fazla
destegi destegi nozzle
destegi
Renk Sayisi @ e
Tekrenkli | ki renkli Birka
renkli

199




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

e
NS
Extruder é é =
6 Kalibrasyonun P

()

Gergeklestiril Elile Kapasitif indiiktif 3B Manyetik
mesi kalibrasyon | semsdriiile | sensériiile | gokynma | dokunma
kalibrasyon | kalibrasyon sensorii sensori
7 Baski Levhasi . ’ PE] (D)
Tasarim Aliiminyum Yay Celigi . Konveyor
Plaka Cam Plaka Plaka (Polyetheri | G10 Plaka Bantl

mide) Plaka

Tablo 2’deki morfolojik karttaki alt ¢oziimlerin uygun/uyumlu birlestirmesi ile elde edilen

¢oziim secenekleri Tablo 3’de gosterilmistir.

Tablo 3. Tasarlanacak 3B baski makinasi morfolojik matrisi

COZ“TCSSG;cenegl Alt Fonksiyonlar ve Cahsma ilkeleri
1 1.1 2.1 3.1 4.1 5.1 6.4 7.4
2 1.1 2.4 3.2 4.1 5.1 6.2 7.2
3 1.1 2.4 3.3 4.1 5.1 6.1 7.2
4 1.1 2.4 3.2 4.1 5.1 6.4 7.6
5 1.1 2.4 3.2 4.2 5.2 6.4 7.3
6 1.1 2.4 3.2 4.1 5.1 6.5 7.3
7 1.1 2.4 3.2 4.3 5.3 6.4 7.4
8 1.2 2.1 3.1 4.1 5.1 6.1 7.2
9 1.2 2.4 3.1 4.1 5.1 6.2 7.4
10 1.2 2.4 3.2 4.1 5.1 6.5 7.4
11 1.2 2.4 3.2 4.2 5.2 6.4 7.4
12 1.2 2.4 3.2 4.3 5.3 6.4 7.4
13 1.2 2.4 3.2 4.1 5.1 6.5 7.4
14 1.2 2.4 3.2 4.1 5.1 6.4 7.5
15 1.3 2.1 3.1 4.1 5.1 6.4 7.4
16 1.3 2.4 3.2 4.1 5.1 6.4 7.4
17 1.4 2.4 3.1 4.1 5.1 6.4 7.4
18 1.5 2.4 3.1 4.1 5.1 6.4 7.4
19 1.6 2.4 3.2 4.1 5.1 6.4 7.4
20 1.7 2.4 3.2 4.1 5.1 6.4 7.5

Morfolojik karta uygun bir sekilde olusturulan alt fonksiyonlar ve ¢alisma ilkeleri 15181inda
Tablo 3’de buna uygun olarak mantikli ¢6ziim segenekleri Onerilmistir. Bu Onermeler
yapilirken sistemin maliyeti, uygulanabilirligi, ergonomisi, teknoloji yeterliligi vb. durumlar

dikkate alinmuistir.
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2.4 ON DEGERLENDIRME

3B yazici tasarimi i¢in; ihtiyag listesi (problem tanimi), fonksiyon semasi (tasarim formiile etme
ve kiiciik alt islevsel pargalari), morfolojik matris (alt par¢a ¢oziimleri ve birlesim varyantlar)
hazirlanmaktadir. Boylece tiim sisteme ait 20 farkli alternatif tasarim ¢oziimii yapilmaktadir.
Bu alternatif ¢oziim onerileri 3B yaziciya en uygun tasarim secenekleridir. Buna ek olarak
optimum tasarimi bulmak i¢in bu ¢éztimleri bazi kriterlere gore degerlendirmek gerekmektedir.
Bu baglamda, Sekil 5’te de goriindiigii gibi, se¢im karti kullanilmakta, optimum ¢6ziime en

uygun olan {i¢ tasarim segenegi belirlenmekte ve diger licii ise elenmektedir.
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cOz0M
SECENEKLERI

Sec¢im Olgutleri

(+) Evet

(-) Hayir

(?) Eksik bilgi

(1) ihtiyaclar listesini kontrol et

KARAR

(+) CozGma sardar
(-) C6zUmU iptal et
(?) Bilgi topla ¢ozimu
tekrar degerlendir

Islev uyumu

(1) Degisiklikler icin

Thtiyac listesini karsilama ihtiyac listesini

Prensipte Gretilebilirlik kontrol et

Musaade edilebilir maliyetler icinde

Emniyet

Tasarimci Tercihi

Yeterli bilgi

Notlar(isaretlerin nedenleri) Karar

Secenek 1

-+

On yatinm maliyeti dusuk,
maliyet/fayda ve yetenek/fiyat +
yonunden tercih sebebidir.

Secenek 2

+

Kullanim zorlugu ve baski
levhasinin cam plaka olmasindan
dolayi olasi baski yapismasi -
hatalari nedeniyle tercih sebebi
olmamistir.

Secenek 3

Pellet ekstriizyon, akis kontrolu
zorlugu ve yetersiz bilgi nedeniyle -
tercih sebebi olmamistir.

Secenek 4

Kartezyen mekanizmal yazici ile
Konveyor bantli baski levhasi
islevi uyumsuz oldugundan
tercih sebebi olmamistir.

Secenek 5

Cift ekstruderli 3D yazicilar, ek

donanim ve gelismis 6zellikler

gerektirmesi nedeniyle genellikle -

tek ekstruderli modellere gére
daha pahalidir.

Secenek 6

Bowden ekstriizyon, daha gugli

motor se¢cimi gerekliligi ve bazi

asindirici filamentlerde sikisma ve -

baski hatalari nedeniyle tercih
sebebi olmamistir.

Segenek 7

Bagimsiz ¢oklu nozzle kafa
teknolojisinin getirdigi negatif bir
sonug olan kafalarin esit

duzlemde olma zorlugu yani —
kafalarin kalibrasyonun gticlagu
nedeniyle tercih sebebi
olmamistir.

Secenek 8

ihtiyac listesini karsilamiyor
(Otomatik tabla kalibrasyonuna -
sahip olmalidir)

Secenek 9

Avantajli baski hizi parametreleri,
mevcut baski alaninin kapal

olmasi ve maliyet araliginda +

olmasi tercih sebebi olmustur

Secenek 10
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Bowden ekstriizyon, daha gtglia

motor secimi gerekliligi ve bazi

asindirici filamentlerde sikisma ve -

baski hatalari nedeniyle tercih
sebebi olmamistir.
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c0zUM
SECENEKLERI

Secim Olgttleri

(+) Evet

(-) Hayir

(?) Eksik bilgi

(1) ihtiyaglar listesini kontrol et

KARAR

(+) Cozima sardar
(-) Cozumu iptal et
(?) Bilgi topla ¢6zUmu
tekrar degerlendir

Islev uyumu

(!) Degisiklikler icin

Thtiyag listesini karsilama ihtiyac listesini
Prensipte uretilebilirlik kontrol et
MuiGsaade edilebilir maliyetler icinde

Emniyet
Tasarimci Tercihi
Yeterli bilgi
Notlar(isaretlerin nedenleri) Karar

Secenek 11

+ [+ |+ |- |+ |- |+

Cift ekstruderli 3D yazicilar, ek

donanim ve gelismis 6zellikler

gerektirmesi nedeniyle genellikle -—

tek ekstruderli modellere gore
daha pahalidir.

Secenek 12

Bagimsiz ¢oklu nozzle kafa
teknolojisinin getirdigi negatif bir
sonug olan kafalarin esit

duzlemde olma zorlugu yani -—
kafalarin kalibrasyonun guglugu
nedeniyle tercih sebebi
olmamistir.

Secenek 13

Manyetik Dokunmatik Sensor
sadece metalik yatagi algilayabilir -—
ve daha az hassastir

Secenek 14

Bowden ekstrizyon, daha guglu

motor secgcimi gerekliligi ve bazi

asindirici filamentlerde sikisma ve —-—

baski hatalari nedeniyle tercih
sebebi olmamistir.

Secenek 15

Avantajli baski hizi parametreleri,

yuksek kalibrasyon performansi,

hedeflenen maliyet aralig ve baski +

kalitesi gbz 6Snune alindiginda
tercih sebebidir.

Secenek 16

Bowden ekstriuzyon, daha guglu

motor sec¢imi gerekliligi ve bazi

asindiricl filamentlerde sikisma ve -—

baski hatalari nedeniyle tercih
sebebi olmamistir.

Segenek 17

Yazici mekanizmasinin hassas
bilesenleri, montaj zorlugu ve
kurulum, bakim maliyetleri -
gozeltildiginde tercih sebebi
olmamistir.

Dairesel baski levhasinin merkezi

Segenek 18 —_ + - + + + ile kenarlari arasinda ¢ézunurluk -—
farki ve kalibrasyon sorunu olmasi
Yuksek 6n yatirim maliyeti,
Segcenek 19 + —_ —_ —_ filament hazne eksikligi sebebiyle —_

tercih edilmemistir.

Segenek 20

- - |- |+

Kayis malzemesinin baski levhasi
olarak kullanima tam olarak uygun
olmamasi, sinirh baski kalitesi géz -
onunde bulunduruldugunda tercih

edilmemistir.

Sekil 5. 3B Bask1 Makinas1 I¢in Se¢im Kart1 (Borklii & Top, 2018)
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2.5 COZUM SECENEGI TASARIMLARI

Secim kart1 kullanilarak elde edilen 6nemli ¢oziimler Sekil 6-8 arasinda gosterilmistir. Coziim

secenegi tasarimlart se¢im karti lizerinden degerlendirilerek {ic adet tasarim iizerinde

durulmustur. Bunlar ¢6ziim segenegi 1, 9 ve 15 olarak belirlenmistir. Maliyet/fayda ve

yetenek/fiyat acisindan degerlendirildigi zaman c¢oziim segenegi 1 (Sekil 6) tasariminin

digerlerinin Oniine gegtigi goriilmektedir. Cihaz {iizerindeki parcalar en temel elemanlar

olusturdugu i¢in hem temin kolayligi hem de kullanim kolaylig1 ve bunun yaninda ekonomik

avantajiyla beraber tercih sebebi olabilir.

PEI Baski
Levhasi
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Sekil 6. (a) Coziim secenegi 1 tasarim perspektif goriiniisii, (b) Baski kafas1 ve (c) I¢ yapi

goruntiisu

(Cozlim secenegi 1 tasariminin yaninda ¢6ziim segenegi 9 tasarimi benzer avantajlara sahiptir
(Sekil 7). Baski alanmin kapali olmasi ile farkli polimer malzemeleri i¢in uygun 1s1 ortami
saglanmigtir. 3B yazici boyutlarmin biiyiimesi ile sarsinti ve mekanizma hassasiyeti
diisiiniildiigiinde Core XY mekanizmas1 daha avantajli calismaktadir. Calistirma protokoliiniin

karma olmasi ile arayiiz kullanimi herkese hitap etmektedir.

m i .’ - \
PDD 422 \\N
":L'—;f’;"'\l\:.'it
o BN = ==
s O

e e
o =——

(b)
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PEI Baski
Tablasi
[ .
Z Eksen | ?
Mekanizmasi N %
il
7
k=
S FIS A ~.
Z L %

Radyator
Sogutma
Fam

Nozzle Kapasitif Sensér
(d)
Sekil 7. (a) Coziim secenegi 9 tasarim perspektif goriiniisleri, (b) Core XY mekanizmasi,

(c) Z ekseni mekanizmasi ve (d) Baski kafas1 goriiniisleri

PEI tablasi ile parcalarin yiiksek yapisma hassasiyeti ve kolay cikarilabilme ortaminin
sunulmasi kullanici i¢in olumlu bir durumdur. Ayrica radyator sogutma fani ve baski fanlarinin
ayrilmast ve ekstruder kafasi iizerine monte edilmesi avantajli bir tarafidir. Farkli bir
mekanizma ile ortaya ¢ikan ¢6ziim secenegi 15 tasarimi ii¢ kol hareketi sayesinde daha biiyiik
parcalarin iiretilmesine olanak saglayabilir (Sekil 8). Kollarin uzunlugundan dolay1 titresime

maruz kalmalar1 bu mekanizmanin en biiyilik dezavantaji1 olarak goriilmektedir.
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Sekil 8. (a) Coziim secenegi 15 tasarim i¢yap1 goriiniisii, (b) Perspektif goriiniisii (Kaynak:
seemecnc.com)

Hizli baski ve biiylik parga iiretimi bu mekanizmanin en biiyiik avantaji olarak goriilmektedir.

2.6 EK SECIM ISLEMLERI

Secim kart1 kullanilarak kavramsal tasarim daha da detaylandirilmis ve toplamda yirmi adet
¢Ozlim secenegi icerisinden ii¢ adet ideal ¢oziim segenegi belirlenmistir. Bu belirleme isleminde
secim kartindaki kriterler dikkate alinmistir. Ardindan {i¢ adet ¢6zliim secenegi tekrar en iyileme
durumu i¢in birbirleriyle karsilastirilir. Burada amaglar agaci metodu ile belirli kriterler altinda
tasarimlara yiizdesel puanlar (agirlik) verilir (Sekil 9). Yukardan asagiya dogru verilen puanlar

ile en alt kisimda birbirleriyle toplanip bir degerini vermesi gerekmektedir.
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1 2

Sekil 9. Tasarima ait olusturulan amaglar agaci (kriter deger semas1) (Bir Cim Bi¢cme

Makinesinin Kavramsal Tasarimi Hiiseyin BORKLU vd., 2019).

Amaglar agaci igerisindeki kriterler ile degerlendirme ¢izelgesi hazirlayarak ii¢ adet ¢oziim
secenegi 2 adete diisiiriilecektir (Tablo 4). Degerlendirme ¢izelgesinde kriterlere bagli kalinarak
parametreler olusturulmus ve her bir ¢6ziim secenegi bu parametrelere gore puanlanmistir.
Toplam puanlarina bakilarak en biiylik iki ¢c6ziim segenegi belirlenmistir. Toplam agirliklarina
bakildiginda bunlarin bir ve dokuz numarali ¢6ziim secenekleri olduklar1 Tablo 4’de

goriilmektedir.

Tablo 4. Tasarlanacak 3B baski makinasi degerlendirme ¢izelgesi

Degerlendirme Cizelgesi :(Llozum Secenegi gozum Secenegi %)zum Secenegi
. - Agirhik - Agirhik < Agirlik

Kriter W Parametreler Oran Deger Deger Oran Deger Deger Oran Deger Deger

p | Kolay 020 Kol ota 6 12 Fazla 9 18 Az 4 08
Operasyon kullanim

2 E{g‘;”om"‘ 008  Ergonomiklik Orta 6 048 Fazla 9 072 Fazla 9 0,72

3 Bakim 0,12  Kolaybakim  Fazla 8 096  Fazla 9 1,08 Oorta 6 0,72
kolaylig
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4 Par¢a emniyet | 0,10 Giivenirlik Orta 6 0,60 Orta 6 0,60 Orta 6 0,60
Kullanici .
5 emniyeti 0,10 Emniyet Orta 7 0,70 Orta 7 0,70 Orta 7 0,70

Acik  montaj

6 Parga montaj 0,14 islemi Orta 7 0,98 Fazla 9 1,26 Orta 6 0,84
Parga sayist 0,06 Parga sayist Orta 5 0,30 Fazla 9 0,54 Orta 7 0,42
8 Hazir parga 0,20 Standart par¢a = Orta 6 1,20 Fazla 8 1,60 Fazla 7 1,40
SWt=1 >Wdl4=51 > Wd2=66 >Wd3=52
>WAd14=6,42 >'WAd2=8,30 >'WAd3=6.20

Tablo 4’deki degerlendirme cizelgesine gore yapilan puanlama sonucunda ¢dziim secenegi
sayist ikiye diisliriilmiistiir. Bu iki se¢enek kendi arasinda deger profil diyagrami iizerinde
degerlendirilmis ve ¢ozliim segenegi 9 tasarimina ait bosluklu alanin az oldugu goriilmistiir

(Sekil 10).

Coziim Sepenedi 1 Coziim Sepenedi 9

7
7

Adl=6.42 Ad9=8.30

Sekil 10. Tasarima ait deger profil diyagram
2.7 DEGERLENDIRME VE SON KARAR

3B yazic1 ve yazici teknolojilerinin biitiin beklentilere cevap verip veremeyecegi halen tartisma
konusu olmakla beraber, her giin yeni komiinitelerin kurulmasi, oniimiizdeki gilinlerde birgok
kullanicinin evinde ya da ofisinde katmanli teknolojilerle sahip olabileceginin gostergesi olarak

nitelendirilmektedir. [12]

CAD-CAM yazilimlari, malzeme c¢esitliligi ve kalitesi hem ticari hem de ev kullanicist i¢in

fiyat, kullanilabilirlik ve giivenilirlik agisindan uygun alternatifler arttikga bu teknolojiler ev ve
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ofisler i¢in belki de vazgecilmez olabilecek potansiyele sahiptir. Bir¢cok kullanici igin tek
yapilmasi gereken sayisal veriyi internet ag1 lizerinden indirerek yaziciya gondermek ve {iriinii
elde etmek olacaktir. Biitlin bunlar degerlendirildigin 3B yazicilar ve katmali iiretim
teknolojileri nice yeniliklere agik gdziilkmektedir. [12]

Bu bildiri kapsaminda inovatif bir ii¢ boyutlu yazicinin kavramsal tasarimi yapilmistir. Genel
calisma metodoloji izlenmis, ihtiyag listesi ile gereksinimler tespit edilmis, fonksiyon semasi
olusturularak tiim nitelikleri belirlenmistir. Daha sonra morfolojik kart olusturularak matris
tablosuna aktarilmis ¢6ziim segenekleri ile en isabetli {i¢ alternatif se¢ilmistir. Ek se¢im islemi
ile tasarimlara ait olusturulan kriter deger semasi ile inovatif bir 3B baski makinas1 tasarlanmasi
hedeflenmistir. Secim kartinda pozitif karar olarak degerlendirilen Delta mekanizmali segenek
15 yiiksek maliyet, montaj zorlugu, mevcut baski alaninin kapali olmamasi ve buna baglt dis
unsurlardan etkilenmesi, hacimsel biiytikliik, dairesel baski levhasinin geometrik dezavantaji
sebeplerinden, kartezyen mekanizmali se¢enek 1 mevcut baski alaninin kapali olmamasi ve
buna bagli dis unsurlardan etkilenmesi, hareketli nozzle ve hareketli baski levhasi sayesinde
her baski ve 6zel durum igin zorlu kalibrasyon problemi sebebiyle alternatif segenekler
olmustur.

Sonug olarak hedeflenen tasarim, kullanim kolayligi, maliyet aralig1 ve sabit nozzle ve hareketli
tablanin getirdigi avantajli baski hiz1 parametreleri, mevcut baski alaninin kapali olmas1 dikkate

alindiginda Secenek 9 en 6nde gelen 3B baski makinasi (3B yazici) olmustur (Sekil 11).

Sekil 11. Coziim Segenegi 9 tasarim detayli perspektif goriiniisii
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OZET

Bu makalede, nakigin giysi tasarimindaki kullanim alanlar1 ve estetik degerleri incelenmistir.
Geleneksel bir siisleme sanati olan nakis, modern moda tasarimlarinda siklikla kullanilmakta
ve giysilere karakteristik bir gériinlim kazandirmaktadir. Makalede, nakisin el veya makine ile
uygulanmasi, kullanilan tekniklerin ¢esitliligi ve farkli kumas tiirlerinde nasil estetik bir etki
yarattigindan bahsediliyor. Ozellikle bluz, elbise, ceket ve etek gibi giyim pargalarinda dne
cikan nakiglar, tasarimlara 6zgiinliik ve zenginlik katiyor. Klasik ¢igek motifleri, geometrik
desenler veya soyut figiirler igeren nakislar, modern ve geleneksel unsurlari bir araya getirerek
giysinin genel tasarimina sanatsal bir dokunus katiyor.

Giinliik giyimde sade ve minimal nakis islemeleri tercih edilerek siklik saglanabilirken, gece
kiyafetlerinde daha gosterisli ve detayli nakislarla dikkat cekici bir gdriinlim yaratilabilir.
Ayrica, nakigin kiiltiirel anlamda bir ifade araci olarak kullanilmasi, bazi toplumlarda
geleneksel motiflerin kiyafetlere aktarilmasiyla gozlemlenmektedir. Bu durum, kiyafetlerin
yalnizca bir moda 6gesi degil, ayn1 zamanda Kkiiltiirel degerlerin de bir temsilcisi olarak
kullanilmasini saglamaktadir

Makalede, genis bir kullanim alan1 sunan nakisin, giysilerin ifade giiciinii nasil artirdigina ve
giyen kisinin tarzini nasil yansittigina dair 6rnekler verilmektedir. Nakista kullanilan renk, iplik
tiirli ve desenlerin giysinin havasini tamamen degistirebildigi de vurgulanmaktadir. Geleneksel
kiiltiirlerin izlerini tasiyan nakis, hem nostaljik hem de ¢cagdas bir goriinlim saglayarak modada
siirdiiriilebilir ve kalict bir stil yaratmaktadir. Ozetle nakis, moda tasariminda yaratici bir ifade
arac1 olarak hem estetik hem de kiiltiirel degere sahiptir ve giysilere sanatsal bir kimlik

kazandiran 6nemli bir siisleme teknigidir. Bu ¢alismada, nakisin moda diinyasindaki 6nemine
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dikkat ¢ekmek ve tasarim siireglerindeki yaratici potansiyelini daha genis bir perspektiften ele
almak amaglanmustir.
Anahtar Kelimeler: Siisleme, Isleme, Nakis, Giysi Tasarimi

USAGE AREAS OF EMBROIDERY IN CLOTHING DESIGN AND EXAMPLES OF

CLOTHING
ABSTRACT

In this article, the usage areas and aesthetic values of embroidery in garment design are
analysed. Embroidery, a traditional decorative art, is frequently used in modern fashion designs
and gives garments a characteristic appearance. In the article, the application of embroidery by
hand or machine, the variety of techniques used and how it creates an aesthetic effect on
different types of fabrics are mentioned. Embroidery, which stands out especially in clothing
pieces such as blouses, dresses, jackets and skirts, adds originality and richness to the designs.
Embroidery with classical floral motifs, geometric patterns or abstract figures combines modern
and traditional elements, adding an artistic touch to the overall design of the garment.

While simple and minimal embroidery can be used for everyday wear to create elegance, more
elaborate and detailed embroidery can be used for evening wear to create a striking look. In
addition, the use of embroidery as a means of cultural expression is observed in some societies
by transferring traditional motifs to clothes. This situation enables clothes to be used not only
as a fashion item but also as a representative of cultural values.

The article gives examples of how embroidery, which offers a wide range of uses, increases the
expressive power of garments and reflects the style of the wearer. It is also emphasised that the
colour, thread type and patterns used in embroidery can completely change the mood of the
garment. Carrying the traces of traditional cultures, embroidery creates a sustainable and
permanent style in fashion by providing both a nostalgic and contemporary look. In summary,
embroidery has both aesthetic and cultural value as a means of creative expression in fashion
design and is an important ornamentation technique that gives clothes an artistic identity. In
this study, it is aimed to draw attention to the importance of embroidery in the fashion world
and to address its creative potential in design processes from a broader perspective.

Keywords: Textile design, Casual sportswear, Cotton knit surfaces
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OZET

Bu makale, moda endiistrisinde ¢evreye duyarli ve siirdiiriilebilir malzemelerin kullanimini
destekleyen, kenevir lifiyle tasarlanan kadin giyim iirlinlerine odaklanmaktadir. Kenevir lifi,
cevre dostu yapisiyla dikkat ¢ekerken, siirdiiriilebilir tekstil iiretimi i¢in ideal bir malzeme
olarak dne ¢cikmaktadir. Kenevirin nefes alabilirlik, antibakteriyel 6zellikler ve biyolojik olarak
¢oziinebilir yapisi, dogaya zarar vermeyen bir {iretim siireci saglamaktadir. Ayn1 zamanda
kenevir, keten ve yiin gibi dogal liflere benzer dzellikler tasir. Ozellikle dayaniklilig, esnekligi
ve mevsimlere gore sicak-soguk dengesini korumasi, bu lifleri bir alternatif olarak cazip hale
getirmektedir. Kenevir lifi, keten gibi hafif ve serinletici bir his yaratirken, yiiniin sagladigi
sicaklik hissini de dort mevsim boyunca saglamaktadir. Bu ozellikleriyle, kenevir lifi
dayaniklilik, rahatlik ve fonksiyonellik agisindan ¢ok yonlii bir kullanim sunmaktadir.

Bu calisma, kenevir lifinin moda endiistrisinde nasil bir potansiyele sahip oldugunu
vurgulamay1 amacglamaktadir. Dogal renkler ve dokularla uyumlu hale getirilmis bu tasarimlar,
kadin giyiminde siirdiiriilebilir bir moda anlayist olustururken, dogaya duyarl estetik bir
goriiniim sunar. Kenevirin dogal yapisinin korunarak islenmesi, kumaglarda daha az kimyasal
kullanimi saglar, boylece iiretim siireci de ¢evre dostu bir yapiya kavusur. Kenevir lifinin kadin
giyiminde benimsenmesi, hem modada hem de iiretim siireglerinde stirdiiriilebilirlige katki
saglamaktadir. Bu tasarimlar, dogadan ilham alan estetikle islevselligi birlestirirken, uzun
vadeli bir siirdiiriilebilir moda gelecegi i¢in yol gosterici bir rehber olma 6zelligi tasir.

Anahtar Kelimeler: Kenevir Lifi, Giysi Tasarimi
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NATUREINSPIRED DESIGNS FOR WOMEN USING HEMP FIBRE

ABSTRACT

This article focuses on women's clothing products designed with hemp fibre, which supports
the use of environmentally friendly and sustainable materials in the fashion industry. While
hemp fibre draws attention with its environmentally friendly structure, it stands out as an ideal
material for sustainable textile production. The breathability, antibacterial properties and
biodegradable structure of hemp provide a production process that does not harm the nature. At
the same time, hemp has similar properties to natural fibres such as flax and wool. Especially
its durability, flexibility and maintaining the hot-cold balance according to the seasons make
these fibres attractive as an alternative. While hemp fibre creates a light and cooling feeling like
linen, it also provides the warmth of wool for four seasons. With these properties, hemp fibre
offers a versatile use in terms of durability, comfort and functionality.

This study aims to highlight how hemp fibre has a potential in the fashion industry. These
designs, harmonised with natural colours and textures, offer an aesthetic appearance that is
sensitive to nature while creating a sustainable fashion understanding in women's clothing.
Processing hemp by preserving its natural structure ensures less use of chemicals in fabrics,
thus making the production process environmentally friendly. The adoption of hemp fibre in
women's clothing contributes to sustainability in both fashion and production processes. These
designs combine nature-inspired aesthetics with functionality, and serve as a guide for a long-
term sustainable fashion future.

Keywords: Hemp Fibre, Garment Design,
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OZET

Zebra midyelerinin anavatan1 Karadeniz, Hazar ve Aral Golii'diir. Tuna havzasindan Avrupa'ya,
oradan da Kuzey Amerika'ya yayillan bu midye tirii, adim1 sar1 ve kahverengi cizgili
kabugundan alir. Tiirkiye'de ilk kez 1897 yilinda Hatay'in Asi Nehri'nde goriilmiistiir. Ancak
son 10 yildir kontrolsiiz bir sekilde yayilmaktadir. Boylari 1 ile 5 santimetre arasinda degisen
bu midyeler, lizerlerindeki iplik¢iklerle tutunabildikleri canli ve cansiz her seye tutunurlar ve
tirleriyle birlikte koloniler halinde yasarlar. Diinyanin en istilact midyeleri arasinda yer alan
Zebra midyelerinin disileri y1lda 1 milyon, yagsamlari boyunca ise 5 milyonun iizerinde yumurta
birakiyor. Suyun gectigi her sizintiya ulagir. Zebra midyesi Tiirkiye'nin su ekosistemini istila
etmistir. Zebra midye Glineydogu Rusya'da ortaya ¢ikmis, 1800'lerden sonra Avrupa'ya, oradan
da diinyaya yayilmistir. Ulkemizde de &zellikle barajlarda ciddi bir sorundur ve &nemli
ekonomik kayiplara neden olmaktadir. Bu tiiriin biyolojisini, biiylimesini ve popiilasyon
yapisini daha 1y1 anlamak i¢in ek bilimsel ¢caligmalara ihtiyag vardir.

Bu calismada, Cildir Golii ve Keban Baraj Golii'ndeki Zebra midyelerin yas1 Bhattacharya
yontemi kullanilarak belirlenmistir. Cildir G6lii ve Keban Baraj Golii'ndeki Zebra midyelerinin
(Dreissena polymorpha) yas smiflari, Fisat-II paket programinda kullanilan Bhattacharya
yontemi kullanilarak degerlendirilmistir. Cildir Golii'nde toplanan Zebra midyelerinin
uzunluklar1 3,55 ila 41,28 mm arasinda degismekte olup, ortalama uzunluklar1 27,69 + 5,03
mm'dir. Buna karsilik, Keban Baraj Golii'ndeki Zebra midyeleri 3,78 mm ila 34,53 mm arasinda
degismekte olup, ortalama uzunluklar1 22,27 + 6,43 mm'dir. Cildir Golii ve Keban Baraj

Golii'nden toplanan Zebra midyeleri arasinda bes yas sinifi tespit edilmistir. Her iki habitatta da
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0", III" ve IV" yas gruplari arasinda istatistiksel olarak anlaml bir fark gozlenmistir (t-test, P
<0,05). Ancak, I' ve IT" yas gruplar1 arasinda anlamli bir fark bulunamamustir (P> 0,05).

Anahtar kelimeler: Dreissena polymorpha, Cildir Golii, Keban rezervuari, yas, Bhattacharya

AGE DETERMINATION OF ZEBRA MUSSELS (Dreissena polymorpha) IN CILDIR
LAKE AND KEBAN RESERVOIR USING THE BHATTACHARYA METHOD

ABSTRACT

Zebra mussels are native to the Black, Caspian, and Lake Aral. This mussel species, which
spread from the Danube basin to Europe and from there to North America, takes its name from
its yellow and brown striped shell. It was first seen in Tiirkiye in 1897 in Hatay's Asi River.
However, it has been spreading uncontrollably in the last 10 years. These mussels, which are
between 1 and 5 centimetres long, cling to everything living and non-living that they can hold
on to with the spinners on them and live in colonies with their species. The females of Zebra
mussels, among the most invasive mussels in the world, lay 1 million eggs annually and over 5
million eggs throughout their lives. It reaches every leakage where water passes. The Zebra
mussel has invaded Tirkiye's aquatic ecosystem. The Zebra mussel originated in Southeast
Russia, spreading to Europe after the 1800s and then to the world. It is a severe problem in our
country, especially in dams, and it causes significant economic losses. Additional scientific
studies are needed to understand better this species' biology, growth, and population structure.
Using the Bhattacharya method, this study determined the age of Zebra mussels in Cildir Lake
and Keban Reservoir. The age classes of Zebra mussels (Dreissena polymorpha) in Cildir Lake
and Keban Dam Lake were assessed using the Bhattacharya method, as employed in the Fisat-
II package.

In Cildir Lake, the length of the collected Zebra mussels ranged from 3.55 to 41.28 mm, with
an average length of 27.69 + 5.03 mm. In contrast, the Zebra mussels from Keban Dam Lake
ranged from 3.78 mm to 34.53 mm, with an average length of 22.27 + 6.43 mm. Five age
classes were identified among the Zebra mussels collected from Cildir Lake and Keban Dam
Lake. A statistically significant difference was observed between the 0%, I1I*, and IV " age groups
in both habitats (P < 0.05). However, no significant difference was found between the I and IT*

age groups (t-test, P> 0.05).
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Keywords: Dreissena polymorpha, Cildir Lake, Keban reservoir, age, Bhattacharya

1. INTRODUCTION

Zebra mussels (Dreissena polymorpha), naturally distributed in Lake Aral and the Caspian Sea,
started to be seen in Europe in the early 19th century and in America in the early 20th century.
Zebra mussels (D. polymorpha) are small freshwater bivalve molluscs (Mackie et al., 1989).
The Zebra mussel (D. polymorpha) is one of two freshwater crustacean species distributed in
Eastern Europe, North America and Western Asia (Drake & Bossenbroek, 2004; Kinzelbach,
1992). The stripes on the Zebra mussel are its distinguishing feature, and it is about 25 mm in
size (Benson & Raikow, 2009), although its size varies (up to 40 mm or more). Zebra mussels
are also found in lakes and reservoirs in our country (Akkus et al., 2019; Demirsoy, 1998;
Geldiay & Bilgin, 1973). Zebra mussels (D. polymorpha), naturally distributed in Lake Aral
and the Caspian Sea, started to be seen in Europe in the early 19th century and in America in
the early 20th century. The first documentation of the Zebra mussel, one of the most harmful
invasive species causing significant ecological and economic damage to inland waters
worldwide, dates to 1987 (Aksu et al., 2017). In a study conducted by DSI (2005), the presence
of Zebra mussels in more than 1500 irrigation systems on Zebra mussels was reported. They
are distributed in Western Asia, Eastern Europe and North America. They are invasive due to
their wide environmental tolerance and morphological flexibility. They multiply rapidly in the
water bodies they enter, reaching high densities and masses in the environment and causing
devastating economic and environmental impacts. More than 40,000 eggs can be laid in one
reproductive cycle and up to one million in a spawning season, and larvae (veligers) emerge
within 3 to 5 days after fertilisation and free swim for up to one month. They cause a decrease
in phytoplankton in the environment, especially by filtering the water. Controlling and
eliminating their spread is difficult (Kutluyer et al., 2013). Due to their overgrowth, they cause
significant damage to dams and hydroelectric power plants by blocking transmission pipes.
The initial documentation of the Zebra mussel, one of the most pernicious invasive species,
causing significant ecological and economic damage to inland waters worldwide, dates back to
1987 (Aksu & Yildiz, 2017). In our country, it causes excellent mechanical problems, especially

in dams, due to the blockage of transmission lines. The economic impact of this problem is
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significant, as DSI (2005) reported the presence of Zebra mussels in more than 1500 irrigation
systems.

The presence of Zebra mussels in the system has been reported.

Zebra mussels (D. polymorpha) are small freshwater bivalve molluscs (Mackie et al., 1989).
The stripes on their shells are distinctive and make them easy to distinguish. They can vary in
size (<50 mm). They are distributed in Western Asia, Eastern Europe and North America. They
are invasive due to their wide environmental tolerance and morphological flexibility. They
reproduce rapidly in the water bodies they enter, reaching high densities and masses in the
environment and causing devastating economic and environmental impacts. More than 40,000
eggs can be laid in a reproductive cycle and up to a million eggs in a spawning season, with
larvae (veligers) emerging within 3 to 5 days after fertilisation and free-swimming for up to a
month. Dispersal of the larvae is passive and downward with the flow of water (Starobogatov,
1994; Olenin et al., 1999). Zebra mussels filter the water, causing a reduction of phytoplankton
in the environment. Controlling and eradicating their spread is a significant challenge (Kutluyer
et al., 2013). Due to their excessive proliferation, they cause significant damage to dams and
hydroelectric power plants due to clogging transmission pipes. Cause economic problems
(Akkus et al., 2019). The distribution and impacts of D. polymorpha and U. pictorum species
in various water bodies in Tirkiye have been studied by several researchers. These include
Altinayar et al. (2001), Bobat et al. (2004), Aksu et al. (2007), and Berber et al, 2018. These
include Altinayar et al. (2001), Bobat et al. (2004), Aksu et al. (2007), and Berber et al (2018).
The studies by Akkus et al. (2019), Gozler & Baytasoglu (2020) have contributed to our
understanding of heavy metal accumulation, while the works of Yal¢in (2006) and Gaygusuz et
al. (2007) have elucidated the effects of environmental factors on growth, condition, and
biochemical parameters. Additionally, studies by Atasaral and Ciloglu (2024) and Erdilal et al.
(2007) have provided insights into meat quality, condition index, and chemical composition.
This study aimed to determine the age of Zebra mussels (Dreissena polymorpha) in Cildir Lake
and Keban Dam Lake by the Bhattacharya method.
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2. MATERIAL AND METHOD

The research material D. polymorpha (Fig. 1) was collected from Cildir Lake and Keban Dam
Lake in August 2019 and March 2021 at three different points. Coordinates of sampling points:
1(41°03"54"" N; 43°08'25"E), 2 (41°03' 58" N; 43° 19" 12" E) and 3 (40°58'30" N;43°15'12"
E) toplanmistir (Fig. 2, 3, and 4).

Fig. 1. Dreissena polymorpha
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Fig. 4. Sampling points, Keban Reservoir

Due to the lack of easy access to the survey areas, unfavourable climatic conditions and drops
in water level, only one sampling was possible. Samples were collected by hand from sand and
shingle areas up to I m water depth, using metal framed buckets, shovels and rakes for dredging.
D. polymorpha species identification was made according to Bilgin (1980). D. polymorpha
shells are usually triangular, with a banded pattern, but this pattern varies considerably, with
bands or stripes and some shells with very light or dark bands. Size varies considerably
according to habitat. 984 individuals of D. polymorpha were measured in length with digital
callipers (£0.01 mm). To determine whether there is a difference between the estimated ages of
Zebra mussels in both habitats, the t-test was applied in the Sigma plot program. The
Bhattacharya method in the Fisat II (1.2.2) program was used for the age determination of Zebra
mussels (D. polymorpha) in Cildir Lake and Keban Reservoir. Modal class progression analysis
(MPA) 1s a methodology that extracts growth from the apparent change of modes or means in
a time series of length-frequency samples. MPA consists of three stages: the first stage, the
decomposition of composite distributions into their components to identify means; the second

stage, subjective identification and “linking” of means that are thought to belong to the same
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cohorts; and the third and final stage, using the growth increments resulting from the linkage
and length at (relative) age data to estimate growth parameters.

FiSAT-II presents two methods for decomposing composite length-frequency distributions: (a)
the Bhattacharya method and (b) NORMSEP.

3. RESULTS AND DISCUSSION

The length of 230 Zebra mussels collected from Cildir Lake ranged from 3.55 to 41.28 mm,
with a mean length of 27.69 + 5.033 mm. In contrast, 754 Zebra mussels collected from Keban
Dam Lake exhibited a length ranging from 3.78 mm to 34.53 mm, with a mean length of 22.27
+ 6.43 mm. 1 mm class intervals were determined and recorded in separate files in the Fisat-II
(Version 1.2.2) package programme. Length frequencies of Zebra mussel samples from both
study areas were evaluated by running the programme. Five age classes were determined for
Zebra mussels sampled from Cildir Lake and Keban Dam Lake (Fig. 5, 6 and Table 1). The

lengths of Zebra mussels corresponding to the estimated age groups are given in Table 1.
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Fig. 5. Age groups of Zebra mussels in Cildir Lake estimated by Bhattacharya method.
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Fig. 6. The Bhattacharya method estimated age groups of Zebra mussels in the Keban reservoir.

It was determined that there was a statistical difference between the estimated 0", III" and IV"

age groups of Zebra mussels in both habitats (P<0.05) and no difference between I and IT" age
groups (P>0.05) (Table 1.).
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Table 1. Mean lengths (in millimetres) of Zebra mussels in Cildir Lake and Keban Reservoir,

estimation of age groups using Bhattacharya method

Computed Mean
0" I iy ar Iv*

5.02+1.700 14.784+2.800 23.434+2.020 28.63+2.090 35.66+1.530

N=21 N=39 N=37 N=90 N=43

P<0.05 P>0.05 P>0.05 P<0.05 P<0.05
6.394+2.390 14.44+2.890 24.42+3.670 31.60+2.170 37.54+1.030

N=53 N=103 N=237 N=297 N=64

P<0.05 P>0.05 P>0.05 P<0.05 P<0.05

In this study, the age of Zebra mussels in Cildir Lake and Keban reservoir was determined by
the Bhattacharya method. 230 Zebra mussels were collected from Cildir Lake and 754 from the
Keban Reservoir. The mean length of Zebra mussels collected from Cildir Lake (27.69 +5.033
mm) was higher than the mean length of Zebra mussels collected from the Keban reservoir
(22.27 £ 6.43 mm). This difference may be attributed to the difference in water temperature and
nutrients in the environment due to habitat differences and, thus, growth rate. The age estimates
of Zebra mussels in both habitats are given in Table 1. As can be seen from the table, five (5)
age groups were identified in both habitats. It was determined that there was a statistical
difference (P<.,05) between the 0+, III+ and IV+ age groups of Zebra mussels in both lakes,
while there was no difference (P>0.05) between the I+ and I1+ age groups. A study conducted
in Demirkoprii Reservoir reported that Zebra mussels live up to five (5) years of age and can
reach a maximum length of 50 mm (Anonymous, 2012). Two age groups were identified in a
study on the population dynamics of Zebra mussels in the Lake Ijsselmeer area (Bij de Vaate,
1991). Four age groups were identified in a study on the local dynamics of Zebra mussels
(Casagrandi et al., 2001). A review study on Zebra stated that the reported longevity of D.

polymorpha varies between 2 and 19 years. It is unclear how much of this variation is due to
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biological variability and environmental conditions and how much is due to the methods used
to evaluate age and longevity (Karatayev et al., 2006). Considering all these studies, it can be
concluded that the Zebra mussel has different longevity due to its different growth in different
habitats.

CONCLUSION

Further research is needed on the Zebra mussel, widely found in Tiirkiye inland water resources,
particularly its biology, distribution, growth characteristics, and stock structure.
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OZET

Cinko oksit nanopartikiilleri (ZnO-NP), temel bitki besin elementlerinden bir tanesi olmasi
dolayist ile tarimsal uygulamalarda en yaygin arastirilan nanopartikiil tipidir. Bu
nanopartikiillerin ¢evre dostu, ekonomik ve siirdiiriilebilir liretimlerinde kullanilan yesil sentez
metodu giiniimiizde yaygin olarak tercih edilen bir yontemdir. Artan niifusun gida arzini
karsilamada yasanan sorunlarla birlikte iklim degisikligi ve kiiresel 1sinma sebebiyle tarimsal
uygulamalarda yasanan en biiyilk sorun temiz ve yeterli suya ulagimdir. Topraktaki suyu
tutabilen ve yavas salinim ile topraga bu suyu geri verebilen en dnemli malzemelerden biri
hidrojellerdir. Bu calismada nar agaci ¢igegi 0ziitii kullanilarak ZnO-NP’lerin yesil sentezi,
iretilen ZnO-NP’ler PVA/sodyum aljinat ¢ozeltisine katilarak da hidrojel iiretimi
gerceklestirilmistir. Elde edilen nargicegi oziitii katkili ZnO-NP’lerden iiretilen hidrojellerin
diinya genelinde en yaygin kullanilan bitki olan bugday tohumunun ¢imlenmesi {izerindeki
etkileri arastirilmistir. Farkli konsantrasyonlarda ZnO nanopartikiilleri (% 0,1-0,5) hidrojel
icerisine katkilanarak petri kaplarinda bugdayin ¢imlenme testleri gerceklestirilmistir. Ayrica
saf hidrojel (ZnO-NP katkilamadan) uygulamasi ile kontrol gruplarinda saf su uygulamasi
gergeklestirilmistir. Uygulama sonunda ¢imlenme sayilari, kok ve gévde uzamalari ile tohum
canlilik indeksi belirlenmistir. Sonugta %0,3 ZnO-NP katkili hidrojel uygulamasi hari¢ tiim
hidrojel uygulamasinin bugday tohumlarinin ¢imlenmesini pozitif yonde etkiledigi
belirlenmistir. Ancak kok ve govde uzamalarinda tam aksi bir sonug elde edilmis olup tiim
ZnO-NP katkil1 hidrojel uygulamalarinda azalmalar gézlenmistir. Saf hidrojel uygulamasinda
ise kontrole kiyasla kdk uzamasinda bir azalma gozlenmezken gévde uzamasinda hafif bir
azalma gozlenmistir. Tohum canlilik indeksinde ise saf hidrojel uygulamasi hari¢ tiim ZnO-NP
katkili hidrojel uygulamalarinda azalma belirlenmistir.

Anahtar Kelimeler: Bugday, Cimlenme, Hidrojel, Nargicegi, Yesil sentez
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EFFECTS OF ZnO NANOPARTICLES DOPED HYDROGELS ON WHEAT SEED
GERMINATION
ABSTRACT

Zinc oxide nanoparticles (ZnO-NP) are the most widely researched type of nanoparticles in
agricultural applications, as they are one of the essential plant nutrients. The green synthesis
method used in the environmentally friendly, economical, and sustainable production of these
nanoparticles is a widely preferred method today. Along with the problems in meeting the food
supply of the increasing population, the biggest problem in agricultural practices due to climate
change and global warming is access to clean and sufficient water. Hydrogels are one of the
most important materials that can retain water in the soil and return this water to the soil with
slow release. In this study, green synthesis of ZnO-NPs was carried out using pomegranate tree
flower extract, and hydrogel production was carried out by adding the produced ZnO-NPs to
PVA/sodium alginate solution. The effects of hydrogels produced from pomegranate extract-
doped ZnO-NPs on the germination of wheat seed, the most widely used plant in the world,
were investigated. Wheat germination tests were carried out in petri dishes by adding different
concentrations of ZnO nanoparticles (0.1-0.5%) into the hydrogel. Additionally, raw hydrogel
was applied and pure water was applied in the control groups. At the end of the application,
germination numbers, root and stem elongation, and seedling vigor index were determined. As
a result, it was determined that all hydrogel applications, except 0.3% ZnO-NP doped hydrogel
application, positively affected the germination of wheat seeds. However, the opposite result
was obtained in root and stem elongation, and decreases were observed in all ZnO-NP-doped
hydrogel applications. In raw hydrogel application, while no decrease in root elongation it was
determined that a slight decrease in stem elongation compared to the control. A decrease in
seed vigor index was determined in all ZnO-NP added hydrogel applications except pure
hydrogel application.

Keywords: Germination, Green synthesis, Hydrogel, Pomegranate, Wheat

1. GIRIS

Su ve giibre, tarimsal iiretimi etkileyen iki ana faktordiir (Du et al., 2015). Su yonetimi ve
kuraklik stresine dayanikli, siirdiiriilebilir ve verimli ¢oziimler bulmak, gida iiretiminin
artirtlmasiyla siirdiiriilebilir kalkinmanin oncelikli zorluklarindan biridir (Krasnopeeva et al.,

2022). Tarim igin gerekli su tiikketimini azaltmak ve bitki besin maddelerinin optimal
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kullanimin1 saglamak, stirdiiriilebilir tarimin gelistirilmesinde Oncelikli konular arasinda yer
almaktadir (Aouada et al., 2008). Modern sulama yontemlerinin kullanimi, kiiresel gida
iiretimini giivence altina almak i¢in 6nemlidir. Ancak, yogun tarim faaliyetleri zamanla toprak
erozyonuna ve toprak verimliliginde azalmaya neden olmaktadir (Kopittke et al., 2019).
Hidrojeller, kurak ve yari-kurak bolgelerde su tasarrufu saglayan bir sulama stratejisi olarak
bilinmektedir (Rafieian et al., 2019). Tarimsal hidrojeller, sulama veya yagmurla biriken nemi
koruma kabiliyetleri sayesinde dnemli bir su tutucu rol oynar. Bu polimerler, ii¢ boyutlu ¢apraz
bagl yapilar1 sayesinde su molekiillerini emme, depolama ve salma 6zelliklerine sahiptir.
Ayrica, hidrojeller bitkilerin besin ihtiyaclarin1  karsilayarak biliylimeyi destekler
(Noppakundilograt et al., 2015). Bitki bazli polimerlerden iiretilen hidrojeller, toprak suyuna
erisimi artirirken, zamanla zararsiz karbondioksit ve suya doniiserek biyolojik olarak
parcalanirlar (Oladosu et al., 2022). Toprak hidrojellerinin, yavas salinim yoluyla bitkilere uzun
siire boyunca besin saglayarak bitki gelisimini kolaylastirdig: bildirilmistir (El-Asmar et al.,
2017; Rizwan et al., 2021). Hidrojeller ile islenen topraklarda yetisen bitkilerin daha iyi
fizyolojik ve morfolojik 6zellikler gosterdigi belirtilmistir (Tomaskova et al., 2020). Ancak,
hidrojellerin tarimsal uygulamalarda kullanimindaki temel sinirlamalardan biri diisiik mekanik
dayanikliliktir (Guilherme et al., 2015). Bu problemi ¢6zmek i¢in nanokompozit hidrojeller
iizerine yapilan aragtirmalar son yirmi yilda yogunlagmis ve dayanikliligi artirilmis hidrojeller
gelistirilmistir (Du et al., 2014).

Nanopartikiillerin yiiksek yilizey/hacim orani, bu partikiillerin polimer matrislerinde
kullanilabilmesi i¢in avantaj saglar (Rafieian et al., 2019). Farkli nano-6l¢ekli yapilarla polimer
zincirlerinin ¢apraz baglanmasi, su tutma kapasitesini artiran ve pH, sicaklik gibi degisimlere
kars1 dayaniklilik saglayan yeni 6zellikler sunar (Rizwan et al., 2021).

Polivinil alkol (PVA), hidrojel formasyon 6zellikleri ve ¢evre dostu yapisiyla 6ne ¢ikan bir
biyobozunur polimerdir (Kochkina et al., 2019). Ancak, maliyet etkinligi artirmak ve
biyobozunurlugu hizlandirmak amaciyla PVA'ya genellikle sodium aljinat gibi yenilenebilir ve
hizl1 bozunan biyopolimerler eklenir (Sofyane et al., 2021). Bu karisimlarin uyumlulugunu
artirmak ve mekanik 6zelliklerini gelistirmek icin inorganik nanopartikiiller polimer matrise

eklenebilir (Tabasum et al., 2019). Bu amagla, 6zellikle ¢inko nanopartikiilleri biyouyumlu,
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cevre dostu ve maliyet etkin olup, bitki biliylimesi i¢in hayati 6neme sahip bir elementtir
(Suppiah et al., 2023).

Hidrojel veya nano katkili hidrojellerin bitki biiylimesi ve toprak su tutma 6zellikleri tizerindeki
etkisini arastiran ¢alismalar bulunmaktadir (Abdallah, 2019; Melo et al., 2019; Serna-Cock and
Guancha-Chalapud, 2017). Bu arastirmalar, hidrojellerin uygun kullanimiyla bitki gelisiminin,
su tutma kapasitesinin ve toprak su kullanimi etkinliginin artirilabilecegini gdstermistir.
Ozellikle bugday gibi kurakliga dayamkli bitkilerin ¢imlenmesi ve biiyiimesi iizerinde
nanopartikiil ~ katkili  hidrojellerin  potansiyel etkilerinin  arastirilmasi,  hidrojel-
nanokompozitlerin tarimsal iiretimde nasil bir avantaj saglayabilecegi konusunda daha iyi bir
anlayis sunacaktir.

2. MATERYAL VE METOT

2.1. Malzemeler

Cinko asetat dihidrat (Zn(CHsCOO):-2H20, >%98) ve sodyum hidroksit (NaOH) Sigma-
Aldrich'ten temin edilmistir. Nargigekleri (Punica granatum L.) Mersin ilindeki nar
agaclarindan ve bugday tohumlari pazarlardan (Triticum aestivum - Adana 99) temin edilmistir.
2.2. Bitki Ekstresinin Hazirlanmasi

Bitki 6ziitiiniin hazirlanmasi i¢in Oncelikle, narcicekleri musluk suyu ve saf su ile iyice
yikanarak temizlenmis ve oda sicakli§inda kurutulmustur. 30 g kuru narcgicekleri tartilarak, 450
mL distile su igerisine konulmus ve konik bir sisede 80°C’de 30 dakika siireyle kaynatilmistir.
Hazirlanan ¢ozelti oda sicakliginda sogutulmus ve elde edilen 6ziitler daha sonra kullanilmak
iizere saklanmustir.

2.3. Nargicegi Cinko Oksit Nanopartikiillerinin (NC-ZnO-NP) Yesil Sentezi

ZnO-NP sentezleri Abdullah ve ark. (2020) yontemine gore yapilmistir. Stok ¢ozelti olarak
33,33 g ¢inko asetat hidrat tuzu, 1000 mL distile suda ¢oziilmiistiir. Ardindan, 90 mL bitki 6ziitii
150 mL stok ¢ozeltiye eklenmis ve karisim 10 dakika boyunca kuvvetlice karigtirllmigtir. 1 M
NaOH karisima damla damla eklenerek pH degeri ytikseltilmistir. Cozelti oda sicakliginda 2
saat siireyle siirekli karigtirilmis ve ZnO-NP {iiretimi gergeklestirilmistir. Olusan ¢okelti filtre
edilerek de iyonize su ile tekrar tekrar yikanmistir. Cokelti, gece boyunca 60°C’de bir firinda
kurutulmus, siitlii kahverengi toz haline getirilip karakterizasyon i¢in saklanmistir.

2.4. NC-ZnO-NP Katkih Hidrojellerin (NC-ZnO-NP-HG) Uretimi

232




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

PVA ve SA karistimi 100 mL distile suda ¢6ziilmiis ve karistm 1 saat boyunca 95°C’de
isitilmastir. Yesil yontemle sentezlenen ZnO-NP tozlar1 sodium aljinat (SA) ve polivinil alkol
(PVA) hidrojel karisim eklenmistir. Karisim oda sicakligina sogutulduktan sonra, farkli
konsantrasyonlarda (%0,1-%0,5 w/v) NC-ZnO-NP tozu eklenmistir. Bu ¢6zelti, bir siringa ile
CaClz (%5 w/v) ¢ozeltisine damlatilarak hidrojel boncuklar iiretilmis ve bir gece boyunca
bekletilmistir. Elde edilen NC-ZnO-NP katkili hidrojel boncuklari (NC-ZnO-NP-HG), kalan
CaClz’yi gidermek i¢in deiyonize su ile yikanmig ve ¢imlenme deneylerinde kullanilmak {izere
buzdolabinda saklanmuistir.

2.5. Cimlenme Deneyleri

Sentezlenen NC-ZnO-NP katkili hidrojellerin bugday tohumlar1 iizerindeki -etkilerini
belirlemek i¢in petri kaplarinda ¢imlenme testleri yapilmistir. NC-ZnO-NP tozu i¢in, distile
suda farkli konsantrasyonlarinda (250-5000 mg/L) siispansiyonlar hazirlanmis ve homojen
siispansiyon elde etmek i¢in 30 dakika boyunca 25°C’de ultrasonikasyon uygulanmustir.
Bugday tohumlar1 (%70 etanol ile sterilize edilmis ve distile su ile yitkanmigtir) cam petri
kaplarina yerlestirilmistir. Sentezlenen hidrojellerin etkisini belirlemek i¢in, petri kaplarina 3
mL distile su ve 2 g NC-ZnO-NP hidrojel boncugu (1slak) eklenmistir. Kontrol gruplarinda
tohumlara 5 mL distile su uygulanmistir. Petri kaplar1 karanlikta 25°C’de 7 giin boyunca
inkiibasyona birakilmigtir. Tim islemler ii¢ tekrarli olarak yapilmis, ¢imlenme sonrasi
cimlenmis tohum sayis1 ve kok/govde uzunlugu milimetrik kagit kullanilarak ol¢iilmuistiir.

3. SONUCLAR ve TARTISMA

3.1. Cimlenme Testleri

NC-ZnO-NP-HG tozu (distile su i¢inde siispansiyon) ve hidrojeller kullanilarak gergeklestirilen
¢imlenme testlerinin sonuglart Sekil 1-4’te sunulmustur. Sekil 1’e gore, hidrojellerdeki ZnO-
NP igeriginin diisiik konsantrasyonlari ¢imlenme iizerinde belirgin bir olumsuz etki
gostermemis, ancak %0,3 ve iizeri konsantrasyonlarda ¢imlenme orani diismeye baslamistir.
Bu, yiiksek ZnO-NP konsantrasyonlarinin ¢imlenme siirecini olumsuz etkileyebilecegini
distindiirmektedir. Bu bulgu, yiiksek dozlarda nanopartikiillerin tohum gelisimi tizerinde toksik
etki gosterebilecegini isaret etmektedir.. Kontrol grubundaki ¢imlenme ylizdesi %90
civarindadir, bu da herhangi bir ZnO-NP eklenmeden yapilan ¢imlenmeyi gostermektedir. Saf

hidrojel ve diisiik ZnO-NP konsantrasyonlart (9%0,1 ve %0,2) ¢cimlenme yiizdesinde kontrol
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grubuna benzer seviyelerde sonu¢ vermistir (p<0,05). %0,3 ZnO-NP icerigine sahip
hidrojellerin varligi, ¢imlenme yiizdesinde bir miktar diisiise neden olmustur. ZnO-NP

konsantrasyonu %0,4 ve %0,5’e ylikseldiginde, ¢imlenme yiizdesinde belirgin bir azalma

gOriilmiistiir.
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Sekil 1. Nargigegi 6ziitli kullanilarak yesil sentezle iiretilen NC-ZnO-NP'lerle katkilanmis
hidrojellerin bugday ¢imlenme ylizdesine etkisi (* kontrol ile karsilagtirildiginda 6nemli bir etki
oldugu anlamina gelir, p<0,05)
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Hidrojeldeki ZnO-NP konsantrasyonu, %
Sekil 2. Nargicegi 6ziitli kullanilarak yesil sentezle iiretilen NC-ZnO-NP'lerle katkilanmis

hidrojellerin bugdaym kok uzamasina etkisi (* kontrol ile karsilastirildiginda 6nemli bir etki
oldugu anlamina gelir, p<0,05)
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Sekil 2 nargicegi oziitli igeren hidrojellerin bugdayin kok uzamasina etkisini gostermektedir.
Kontrol grubunda kok uzamasi en yiiksek seviyede gerceklesmis ve kok uzunlugu yaklasik 25
cm civarinda Olgiilmistir. Bu deger, ZnO-NP-HG eklenmeden ger¢eklesen dogal kok
uzamasini ifade etmektedir. Saf hidrojel kullanimi ile kok uzamasi bir miktar diisiis
gostermistir; ancak yine de ZnO-NP iceren hidrojellere kiyasla oldukga yiiksektir. Hidrojellerin
icerdigi ZnO-NP konsantrasyonu %0,1 ve %0,2 oldugunda, kok uzamasinda bir miktar azalma
goriilmektedir. Ancak bu diisilis, yiiksek konsantrasyonlara kiyasla daha az belirgindir.
Hidrojellerin icerdigi ZnO-NP konsantrasyonu %0,3 ve lizerine ¢iktiginda, kok uzamasi daha
belirgin bir sekilde azalmis ve en diisiik seviyelere ulasmistir. %0,5 ZnO-HG ile kdk uzamasi
minimum seviyeye diismistiir. Bu sonuglara gore, bugdayin ¢imlenme ortaminda bulunan
hidrojellerin ZnO-NP igerigi arttikga kok uzamasinda belirgin bir azalma goriilmektedir. Bu
durum, yiiksek ZnO-NP konsantrasyonlariin bugday kok gelisimi {izerinde toksik etki
yapabilecegini gostermektedir. Ozellikle %0,3 ve iizeri konsantrasyonlarda kék uzamasinin
ciddi sekilde kisaldig1 dikkate alindiginda, NC-ZnO-NP'nin yiiksek dozlarinin bitki gelisimini

olumsuz etkileyebilecegi anlasilmaktadir.
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Sekil 3. Nargigegi oziitli kullanilarak yesil sentezle iiretilen NC-ZnO-NP'lerle katkilanmis
hidrojellerin bugdayin gévde uzamasina etkisi (* kontrol ile karsilastirildiginda 6nemli bir etki
oldugu anlamina gelir, p<0,05)
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Bugdayin ¢imlenme ortaminda %0,1 ile 90,5 oranlarinda NC-ZnO-NP’lerini igeren
hidrojellerin, bugday siirgiin gelisimi tizerindeki etkisi Sekil 3°te verilmistir. Kontrol grubu yani
hi¢ ZnO-NP igermeyen bitkiler en yiiksek siirgiin gelisimi degerine sahip olup 14,87 cm olarak
Olcililmiistiir. Bu durum, kontrol grubunun optimum gelisim kosullarinda oldugunu ve NC-ZnO-
NP’lerin bugday siirgiin gelisimi iizerinde olumsuz bir etkisi olabilecegini diisiindiirmektedir.
%0,1-0,5 NC-ZnO-HG igeren ortamda yetisen bugdayda siirgiin uzunlugu (sirast ile 11,97 cm;
11,7 cm; 11,57 cm; 11,23 cm) kontrol grubuna kiyasla belirgin bir diisiis gostermektedir. Bu
veriler, bugdayin ¢imlenmesi i¢cin NC-ZnO-NP’lerinin belirli bir konsantrasyonda faydali
etkileri olabilecegini, nanopartikiillerin optimum konsantrasyonlarinin belirlenmesi gerektigini

ve bugday yetistiriciliginde kullanilmadan 6nce daha fazla arastirma yapilmasi gerektigini

ortaya koymaktadir.
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Sekil 4. Nargigegi 6ziitli kullanilarak yesil sentezle iiretilen NC-ZnO-NP'lerle katkilanmig
hidrojellerin bugdayin tohum canlilik indeksine etkisi (* kontrol ile karsilastirildiginda 6nemli
bir etki oldugu anlamina gelir, p<0,05)

NC-ZnO-NP-HG igeren ortamda ¢imlenen bugdaylarin tohum canlilik indekslerinin ortamdaki
HG varligina bagl olarak degisimi Sekil 4’te verilmistir. Kontrol grubundaki canlilik indeksi
(SVI) 2454,33 olarak Oolgiilmiistiir. Bu, tohumlarmn optimum kosullarda canliliklarini

siirdiirebildigini gostermektedir. Saf hidrojellerle muamele edilen tohumlarin SVI degeri
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2518,67 olarak bulunmustur. Bu deger, kontrol grubuna gore biraz daha yiiksek olup, saf
hidrojellerin tohum canliligini artirict etkisi oldugunu gostermektedir. Canlilik indeksi %0, 1-
0,5 NC-ZnO-HG igeren ortamdaki ¢cimlenen bugdaylarda ortamdaki hidrojelin i¢erdigi ZnO-
NP artisina bagl olarak azalma gostermistir. Ozellikle %0,3 oraninda en diisiik canlilik indeksi
degerine ulasilmistir, bu da bu konsantrasyonun toksik etki yarattigini diisiindiirmektedir.
Sonug olarak, ZnO nanopartikiillerinin, 6zellikle belirli bir konsantrasyonun iizerine ¢iktiginda,
bugday tohumlarinin canlilik indeksi {izerinde olumsuz bir etki yarattif1 goriinmektedir. Bu,
tohumlarin gelisimi i¢in en uygun konsantrasyonun belirlenmesi gerektigini ve muhtemelen
daha diisiik konsantrasyonlarin (veya alternatif bilesenlerin) arastirilmas1 gerektigini

gostermektedir.

TARTISMA

Bu c¢alisma, nargigegi Oziitiinden yesil sentezle iretilen ZnO-NP’lerinin (%0,1-%0,5)
katkilandig1 hidrojellerin bugday tohumlarinin ¢imlenme siireci, kok uzamasi ve canlilik
indeksi iizerindeki etkilerini incelemistir. Elde edilen veriler, kontrol grubunda ¢imlenme
ylizdesinin yaklagik %90 oldugunu, diisik NC-ZnO-NP konsantrasyonlarinin (%0,1-0,2)
cimlenmeyi olumsuz etkilemedigini, ancak %0,3 ve ilizerindeki konsantrasyonlarin ¢imlenme
ve kok uzamasinda belirgin diisiisler yarattigini gdstermektedir. Ozellikle %0,5 NC-ZnO-NP
konsantrasyonuyla kok uzamasimin minimum seviyeye indigi ve yiiksek dozlarin toksik
etkilerinin bugdayin gelisimini olumsuz etkileyebilecegi belirlenmistir.

Ayrica, siirglin uzunlugu ve tohum canlilhik indeksi iizerinde de olumsuz etkiler
gozlemlenmistir. Kontrol grubundaki siirgiin uzunlugu 14,87 cm iken, %0,1 ZnO-HG ile
muamele edilen tohumlarin siirglin uzunlugu 11,97 cm'ye diismiistiir. Tohum canlilik indeksi
(SVI) degerleri de kontrol grubuna gore (2454,33 ) azalmis, %0,3 ZnO-HG ile en diisiik SVI
degeri 1485,33 olarak elde edilmistir. Bu bulgular, bugday yetistiriciliginde ZnO
nanopartikiillerinin kullaniminin dikkatli bir sekilde degerlendirilmesi gerektigini ve uygun
konsantrasyonlarin belirlenmesi gerektigini onermektedir. Gelecek calismalar, daha diisiik

konsantrasyonlarin ve alternatif uygulamalarin etkilerini incelemeye odaklanmalidir.
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ABSTRACT

The green synthesis method, which enables the production of nanoparticles in a more
sustainable, more environmentally friendly and more economical way than traditional methods,
attracts the attention of researchers today. Although biomaterials are widely used in this
method, plants attract attention due to their abundance, accessibility, being a sustainable
resource and being available in higher masses than other organic materials. In this study,
pomegranate tree flower extract was used as biomaterial raw material in the green synthesis of
zinc oxide nanoparticles (ZnO-NPs). The effects of the obtained pomegranate extract-doped
ZnO nanoparticles on the germination of wheat seed (Triticum aestivum-Adana 99), which is
the most widely cultivated and used plant worldwide, were investigated. SEM analysis was
performed for the morphological characterization of the produced ZnO nanoparticles. It has
been determined that ZnO-NPs have a flat and triangular structure and tend to precipitate. It
was determined that particle sizes varied between 70-90 nm. Germination tests were carried out
in petri dishes and ZnO nanoparticles were applied at seven different concentrations (250-500-
1000-2000-3000-4000-5000 mg/L). In the control groups, pure water was applied. The results
showed that the application of ZnO-NPs produced using pomegranate flower extract positively
affected the germination of wheat seeds, with nearly 100% germination at almost every
concentration. An increase was observed in root elongation compared to the control, especially
at low concentrations (250-1000 mg/L), and a decrease in shoot elongation was observed,
except for the 1000 mg/L concentration. The data showed that ZnO-NPs synthesized using
pomegranate plant extract had germination and growth promoting effects when applied at low
concentrations during the germination stage of the wheat plant, but had toxic effects at high
concentrations.

Keywords: Germination, Nanofertilizer, Nanoparticle, Pomegranate Flower, Wheat
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ZnO NANOPARTIKULLERININ YESIL SENTEZi VE TOHUM CIMLENMESI
UZERINE ETKILERi
OZET

Nanopartikiillerin geleneksel metotlara gére daha siirdiiriilebilir, daha ¢evre dostu ve daha
ekonomik bir sekilde liretilmesini saglayan yesil sentez metodu giiniimiizde arastirmacilarin
dikkatini ¢cekmektedir. Bu yontemde biyomateryaller yaygin olarak kullanilmakla birlikte
bolluklari, erisilebilirlikleri, siirdiiriilebilir bir kaynak olmalar1 ve diger organik kokenli
malzemelere gore daha yiiksek kiitlelerde temin edilebilmeleri nedeniyle bitkiler dikkat
¢cekmektedir. Bu c¢alismada ¢inko oksit nanopartikiillerinin (ZnO-NPs) yesil sentezinde
biyomateryal hammaddesi olarak nar agaci ¢igegi 6ziitli kullanilmistir. Elde edilen nargigegi
oziitl katkil1 ZnO nanopartikiillerinin diinya genelinde ekimi ve kullanimi en yaygin bitki olan
bugday tohumunun (Triticum aestivum-Adana 99) ¢imlenmesi {izerindeki etkileri
arastirilmistir. Uretilen ZnO nanopartikiillerinin morfolojik karakterizasyonu icin SEM analizi
gerceklestirilmistir. ZnO-NP’lerin yass1 ve liggenimsi yapida ve ¢okelme egiliminde olduklari
tespit edilmistir. Partikiil boyutlarinin ise 70-90 nm arasinda degisiklik gosterdigi
belirlenmistir. Cimlenme testleri petri kaplarinda gergeklestirilmis olup ZnO nanopartikiilleri
yedi fakli derisimde (250-500-1000-2000-3000-4000-5000 mg/L) uygulanmistir. Kontrol
gruplarinda ise saf su uygulamasi gerceklestirilmistir. Sonuglar, nargicegi 6ziitii kullanilarak
iiretilen ZnO-NPs uygulamasinin bugday tohumlarinin ¢imlenmesini pozitif yonde etkiledigini,
hemen her konsantrasyonda %100’e yakin c¢imlenmenin oldugunu gostermistir. Kok
uzamalarinda Ozellikle diisiik derisimlerde (250-1000 mg/L) kontrole kiyasla artis, govde
uzamalarinda ise 1000 mg/L derisimi hari¢ azalma gdzlenmistir. Veriler, nar¢icegi bitki 6ziiti
kullanilarak sentezlenen ZnO-NP’lerin bugday bitkisinin ¢imlenme evresinde diisiik
derisimlerde uygulandiginda ¢imlenme ve biiylimeyi tesvik edici, yiiksek derisimlerde ise
toksik etkilere sahip oldugunu gostermistir.

Anahtar Kelimeler: Bugday, Cimlenme, Nanopartikiil, Nar¢i¢egi, Nanogiibre

1. GIRIS

Nanoboyutta yeni malzeme {iretimi ile ilgili yeni arastirmalar yapildikca nanoteknolojik
gelismeler de giinden giine artmaktadir (Sukri vd. 2019; Ahmad vd. 2024). Nanopartikiiller
genel olarak en az bir boyutunun 1-100 nm araligindaki malzemeler olarak tanimlamaktadir.

Bu malzemeler fonksiyonellikleri nedeniyle daha ¢ok altin, glimiis, titanyum dioksit ve ¢inko
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oksit gibi metal veya metal oksitlerden liretilebilen, ¢esitli ve kiitle formlarina kiyasla {istiin
fizikokimyasal 6zelliklere sahip tiriinlerdir. Bu 6zellikleri ile nanoteknolojik trtinler, giinliik
yasantida kullanilan dis macunu ve kozmetik {irlinlerden, tip alaninda kanser tedavisi, kemik
dokular1 olusturma, ila¢ dagitimi1 ve dis hekimliginde ¢esitli uygulamalarda, ¢evresel alanda
boyalarin fotokatalitik bozunmasi ve remediasyon tekniklerine kadar bir¢ok alanda yer
bulmaktadir (Ahmad vd. 2024). Bu malzemelerin {iretim yontemleri ¢esitli fiziksel, kimyasal
ya da biyolojik yontemlerle gergeklestirilebilse de son yillarda yesil sentez metodu 6n plana
cikmaktadir. Ozellikle metalik nanopartikiillerin sentezinde yesil sentez yontemi, diger
yontemlere gore hafif reaksiyon kosullar1 gerektirmesi, uygun maliyetli, daha az toksik
kimyasal kullanilmasi nedeniyle ¢evre dostu ve verimli olmasi gibi bircok avantaji sebebiyle
son zamanlarda bilim adamlarinin ilgisini ¢cekmektedir (Ahmad vd. 2024; Aminzai vd. 2024).
Bu yontemde 6zellikle bitki (yaprak, govde, dal vb.) 6zleri, meyve (kabuk, kin, vb.) 6zleri,
algler ve diger biyokiitleler dahil olmak tizere ¢esitli hammaddeler kullanilabilmektedir.

Son yillarda bir¢cok aragtirmada nar agacinin farkli kisimlarmin (meyve suyu, kabuk ve
tohumlar, c¢icekler, yapraklar, aga¢c kabugu) biyoaktif bilesenleri arastirilmis ve bir¢ok
fitobilesik agisindan zengin oldugu ortaya koyulmustur (Yisimayili ve Chao 2022). Nar meyve,
cekirdek ve ciceginin gii¢lii bir antioksidan ve antibakteriyel etkiye sahip oldugu bilinmektedir
(Yisimayili ve Chao 2022; Li vd. 2024). Ozellikle nargiceginin agiz ici yaralara (aft), kronik
ishal ve diyabet hastalarina faydali oldugu (Tang vd. 2018), obezite, inflamatuar, hemorajik ve
tiimor aktiviteleri tizerinde etkin oldugu bir¢ok calismada rapor edilmistir (Wu ve Tian 2019;
Amri vd. 2020; Okmen vd. 2023). Bu calismalar daha ¢ok tibbi etkileri incelemeye ydnelik
olup az sayida calisma nar bitkisi kabugundan ya da yapragindan elde edilen ¢inko oksit
nanopartikiillerinin farkli alanlarda uygulanmasina yoneliktir (Ifeanyichukwu vd. 2020). Ancak
bugiline kadar yapilan ¢alismalarda nargicegi oOziitli kullanilarak iiretilen ¢inko oksit
nanopartikiillerinin (ZnO-NPs) bitki ¢cimlenmesi ya da bitki biiylime parametreleri iizerine
etkisini arastiran herhangi bir calismaya rastlanmamustir.

Bu calismada ZnO-NPs yesil sentezinde biyomateryal hammaddesi olarak nar agaci cicegi
oziti kullanilmistir. Elde edilen nargigegi 0ziitli katkili ZnO nanopartikiillerinin diinya

genelinde ekimi ve kullanimi en yaygin bitki olan bugday tohumunun (Triticum aestivum-
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Adana 99) ¢imlenmesi iizerindeki etkileri arastirlmistir. Uretilen ZnO nanopartikiillerinin
morfolojik karakterizasyonu i¢in SEM analizi gergeklestirilmistir.

2. MATERYAL VE YONTEM

2.1. Cinko oksit nanopartikiil sentezi

Narcicegi Mersin Universitesi kampiisiinde yer alan nar agacindan elde dilmis olup ¢igekler
temizlendikten sonra musluk suyu ve saf sui le yikanmig ve kurumaya birakilmistir. Kurumus
30 g nargigegi bir behere alinarak iizerine 450 mL saf su eklenmis ve 80 °C’de 30 dakika
boyunca 1sitilmistir. Oda sicakligina kadar soguduktan sonar elde edilen sivi Whatman filtre
kagidi kullanilarak iki kez filtre edilmistir. ZnO-NP’lerin yesil sentezinde kullanilacak bu bitki
0ziitli daha sonar kullanilmak tizere buzdolabinda saklanmustir.

Cinko oksit nanopartikiil sentezi igin ¢inko asetat tuzu (Zn(CH3C0O)2.2H-20, 33,33 g) ile bir
stok ¢ozelti hazirlanmistir. Hazirlanan bu ¢6zeltiden 150 mL ve bitki 6ziitiinden ise 90 mL
alinarak ayr1 bir erlende 10 dakika boyunca giiclii bir sekilde karistirilmistir. Cozelti pH’I
sodium hidroksit (NaOH) ile 12’ye yiikseltilerek 2 saat boyunca 100 rpm de g¢alkalanarak
cokelti olusumu saglanmistir. Olusan ¢okelti filtre edilip, 60 °C’de bir gece boyunca
kurutulmustur (Abdullah 2020). Elde edilen ZnO-NP tozu ince bir formda &giitiilerek sonra
kullanilmak tizere saklanmustir.

2.2. Karakterizasyon calismasi

Nargicegi Oziitii ile tretilen ZnO-NP'lerin morfolojik karakterizasyonu, taramali elektron
mikroskobunda (SEM FEI, Quanta FEG 250) ile ger¢eklestirilmistir.

2.3. Cimlenme deneyleri

Yesil sentez ile tiretilen ZnO-NP'lerden farkli konsantrasyonlarda (1000, 2000, 3000, 4000 ve
5000 mg/L) saf su ile siispansiyonlar hazirlanmistir. Cimlendirme denemelerinde esit
biylikliikte segilen bugday tohumlart (Triticum aestivum-Adana 99) yiizey sterilizasyonu
gerceklestirildikten sonra 10’ar adet tohum ¢ift kat filtre kagidi iceren petri kaplarina
yerlestirilmistir. Her bir petri kabina farkli konsantrasyondaki ZnO-NP siispansiyonundan 5’er
mL ve kontrol grubuna ise 5 mL saf su eklendikten sonra kapaklar1 kapatilan petri kaplari
25°C'de yedi giin boyunca karanlik bir ortamda bekletilmistir. Her bir konsantrasyon 3 paralelli

gerceklestirilmistir. Cimlenme siirecinin ardindan ¢imlenen tohum sayisi tespit edilmis ve kok
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ve govde uzunluklar1 milimetrik kagit kullanilarak 6l¢iilmiistiir (Dogaroglu ve Kdéleli, 2017).

GOV o

i

Oyt

Cimlenme yiizdesi ve fide canlilik indeksi Denklem 1 kullanilarak hesaplanmistir.

Fide canlilik indeksi (SVD)=CY (%)x (KU+GU) (1)
Denklemdeki CY: c¢imlenme yiizdesini (%), KU: kék uzunlugunu (cm), ve GU govde
uzunlugunu (cm) ifade etmektedir.

3. BULGULAR VE TARTISMA

3.1. ZnO nanopartikiillerinin karakterizasyonu

Nar¢igegi oziitli kullanilarak tretilen ZnO nanopartikiillerinin morfolojik karakterizasyonu
SEM analizi ile gerceklestirilmistir (Sekil 1). SEM analizinde ZnO-NP’lerin yass1 ve liggenimsi
yapida ve ¢okelme egiliminde olduklar tespit edilmistir. Partikiil boyutlarinin ise 70-90 nm

arasinda degisiklik gosterdigi belirlenmistir.

¥
]

j‘,‘f@;* O e W a3 , %
8y mag [ HV det WD vac mode mode pressure 10 pm
¥ | 10000x | 15.00kV | ETD | 11.5mm High vacuum SE | 4.90e-4 Pa KASTAMONU UNIVERSITY

Sekil 1. Narcicegi 6zlii ZnO nanopartikiillerinin SEM goriintiisii

3.2. Cimlenme denemeleri
Narcicegi 0ziitii ile sentezlenen ZnO-NP’lerin bugday tohumu ¢imlenmesi {iizerine olan
etkilerinin belirlenmesi amaciyla petri kaplarinda ¢imlenme deneyleri gerceklestirilmistir.

Deneylerde yedi farkli ZnO-NP konsantrasyon uygulamasi yapilmistir. Cimlenen tohum
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ylizdesi  degerlendirildiginde  farkli  derisimlerde uygulanan ZnO-NP’lerin  tiim
konsantrasyonlarda ¢imlenmeyi olumlu etkiledigi belirlenmistir. Maksimum ¢imlenme (%100)
verimine 250, 3000, 4000 ve 5000 mg/L. nargicegi 6zlii ZnO-NP konsantrasyonlarinda
ulagilmistir (Sekil 2). 500 mg/L ZnO-NP konsantrasyonunda %93, 1000 ve 2000 mg/L

konsantrasyonda ise %97 ¢imlenme orani tespit edilmistir.

120 -

111111

Kentrol 250 500 1000 2000 3000 4000 5000
Zn0O-NPs Konsantrasyonu, mg/L

g

[o.2]
(=]

Cimlenen Tohum Sayisi, %
I [=)]
= =

]
]

Sekil 2. Nar¢icegi 6zlii ZnO-NP’lerin bugdayin ¢imlenmesi lizerindeki etkisi

Uretilen nanopartikiiliin bitki gelisimi iizerindeki olumlu ya da olumsuz etkilerinin tam ve
dogru bir sekilde degerlendirilmesinde sadece ¢imlenen tohum sayisini degerlendirmek dogru
olmamaktadir. Bu nedenle yapilan ¢aligmalarda kok ve siirgiin (gévde) uzunlugu verileri de
degerlendirilerek bir malzemenin bitki ¢imlenmesi iizerinde toksikolojik etkilerinin olup
olmadig1 belirlenebilir. Bu ¢alismada iiretilen narcicegi 6zlii ZnO-NP’lerin 6zellikle yiiksek
konsantrasyonlarda kok uzamasini inhibe ettigi, diisiik konsantrasyonlarda (250, 500 ve 1000

mg/L) ise kok uzamasini kontrole gore arttirdig1 belirlenmistir (Sekil 3).
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Sekil 3. Narcicegi 6zlii ZnO-NP’lerin bugdayin kdk uzamasi tizerine etkisi

Maksimum kok uzamasi 250 mg/L nargigegi 6zIii ZnO-NP’lerde 23,4 cm olarak belirlenmistir.
Bu deger kontrol bitkilerinde ortalama kok uzunlugu 13,8 cm olarak belirlenmistir. Minimum
kok uzamast ise 5000 mg/L nargice§i 6zlii ZnO-NP’lerde 9,3 cm olarak belirlenmistir.
Bugdayin ¢imlenme asamasinda nargicegi 6zlii ZnO-NP’lerin fitotoksikolojik etkilerinin
belirlenmesinde kullanilan diger bir parametre ise govde uzamasidir. Sekil 4’te goriildiigii gibi
gévde uzamalar1 uygulanan narcicegi 6zlii ZnO-NP’lerden olumsuz etkilenmistir. Ozellikle
3000 mg/L ZnO nanopartikiil konsantrasyonunun maksimum inhibisyon etkisine sahip oldugu

belirlenmistir. Bu konsantrasyonda gévde uzunlugu 10,6 cm olarak dl¢iilmiistiir.
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Sekil 4. Narcicegi 6zl ZnO-NP’lerin bugdayin kdk uzamasi lizerine etkisi

Kontrol bitkilerinde 6l¢iilen ortalama gdvde uzunlugu 15,2 cm olarak belirlenirken, maksimum
govde uzunlugu 1000 mg/L ZnO-NP konsantrasyonunda 16,2 cm olarak dl¢tilmiistiir. Diisiik
konsantrasyonlarda belirlenen ve 250 mg/L’den 1000 mg/L’ye kadar artan gévde uzunluklari
1000 mg/L’den sonraki derisimlerde azalma gostermistir. Bu sonu¢ bugday tohumlarmin
iretilen narcicegi 0zlii ZnO-NP’lere karsi bir esik konsantrasyona sahip oldugunu ve bu
konsantrasyondan sonra (yiliksek konsantrasyonlarda) toksik etkinin gdzlendigini
acgiklamaktadir.

Tohum canlilik indeksi (SVI) bir tohumun maruz kaldig1 ortam kosullarinda 6lciilen kok ve
govde uzunluklarinin toplamimnin c¢imlenme yiizdesi ile ¢arpimindan elde edilen bir
parametredir. Narcigegi 6zIlii ZnO-NP siispansiyonlarina maruz kalan bugday tohumlarinin
tohum canlilik indeksi sonuglar1 Sekil 5’te verilmistir. SVI hesaplama metodunda belirtildigi
gibi ¢imlenme yiizdelerinde biiyiik degisimlerin olmamasi, ancak kok ve govde uzamalarinda

fazla miktarda artis ve azalislarin olmasi1 SVI degerini biiylik 6l¢iide degistirmektedir.
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Sekil 5. Nargicegi 6zl ZnO-NP’lerin bugdayin tohum canlilik indeksi tizerine etkisi

Sonuglar kok uzamasiyla paralellik gostermektedir. Ayrica gévde uzamasinda belirlenen
maksimum inhibisyon degeri 3000 mg/L ZnO nanopartikiil konsantrasyonunda diger
konsantrasyonlara gore ¢ok belirgin oldugundan, belirlendiginden minimum SVI degeri de yine
3000 mg/L konsantrasyonunda belirlenmistir. Maksimum ve minimum SVI degeri sirastyla 250
mg/L ZnO nanopartikiilii derisiminde 3623,3 ve 2196,7 SVI olarak tespit edilmistir. Kontrol
grubunda ise bu deger 2704,7 SVI olarak hesaplanmistir.

SONUCLAR

Bu calisma kapsaminda ZnO nanopartikiillerinin sentez metodu olarak yesil sentez iiretim
teknigi kullanilmis olup biyomateryal olarak erisilebilirligi, antioksidan kapasitesi ve
fitobilesenler acisindan zengin olmasi sebebi ile narcicegi bitki dziitii kullanilmigtir. Uretilen
ZnO nanopartikiillerinin morfolojik karakterizasyonu i¢in SEM analizi gerceklestirilmis olup
yass1, liggenimsi yapida ve ¢okelme egiliminde olduklari, partikiil boyutlarinin ise 70-90 nm
arasinda degisiklik gosterdigi belirlenmistir. Petri kaplarinda gerceklestirilen ¢cimlenme testleri
sonuclarinda nargicegi Oziiti kullanilarak {retilen ZnO-NPs uygulamasinin bugday
tohumlariin ¢imlenmesini pozitif yonde etkiledigi ve hemen her konsantrasyonda %100’
yakin ¢imlenmenin oldugu tespit edilmistir. K6k uzamalarinda ise 250-500-1000 mg/L ZnO-

NP konsantrasyonlarinda kontrole kiyasla artig, govde uzamalarinda ise 1000 mg/L derisimi

248




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

hari¢ azalma gozlenmistir. 1000 mg/L derisimine kadara olan gévde uzamalari artig egiliminde
olup bu konsantrasyonun bugday tohumlarinin {iretilen nargigegi 6zlii ZnO-NP’lere kars1 esik
konsantrasyon oldugu tespit edilmistir. Sonug¢ olarak, nargicegi bitki oziitii kullanilarak
sentezlenen ZnO-NP’lerin bugdayin ¢imlenme evresinde diisiik derisimlerde ¢imlenme ve
biliylimeyi tesvik edici, yliksek derisimlerde ise toksik etkilere sahip oldugu belirlenmistir. Yesil
sentez ile iiretilen nanomalzemelerin sekil, boyut ve konsantrasyon etkileri géz oniine alinarak
uygulamalarin yapilmasi gerekliligi mevcuttur.
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OZET

Glinlimiizde hizla gelisen teknoloji, sanayide akilli fabrika ¢éziimlerinin 6nemini artirmistir.
Endiistri 4.0 ilkeleri dogrultusunda, ¢evresel parametrelerin izlenmesi ve bu verilere dayali
olarak sistemin kontrol edilmesi, iiretim siireglerinin optimizasyonu agisindan kritik hale
gelmistir. Bu c¢alismada, sicaklik, nem, basing ve yanici gaz yogunlugu g¢evresel kosullarin
izlenmesini saglayan bir donanim altyapisinin tasarimina odaklanilmaktadir. Tasarimda
kullanilan baslica bilesenler arasinda gdmiilii sistem olarak Raspberry Pi, DHT11 sensorii,
BMP280 sensorii, MQ2 gaz sensorii ve MCP3008 ADC ¢ipi bulunmaktadir. DHT11 sensort,
sicaklik ve nem verilerini dijital olarak iletirken, BMP280 sensorii 1°C protokolii araciligiyla
yiiksek hassasiyetle basing verilerini aktarmaktadir. MQ2 gaz sensorii ise analog ¢ikis verilerini
MCP3008 ADC ¢ipi yardimiyla dijital sinyale doniistiirerek Raspberry Pi’ye yanici gaz
yogunlugu verilerini iletmektedir. Bu yapi, dijital ve analog sensorlerin entegrasyonunu
saglayarak veri toplama hizin1 ve dogrulugunu artirmaktadir. Donanim altyapisi, fabrika
ortaminda ger¢ek zamanli izleme gibi 6zelliklerle donatilmistir. Bu 6zellikler, akilli fabrika
ortamlarinda ¢evresel kosullarin kontrol altinda tutulmasina katki saglamakta, enerji tasarrufu
ile iiretim verimliligini artirmaktadir. Sistem, diisiik maliyetle olusturulabilen ve g¢evresel
izlemeyi otomasyona entegre eden giiclii bir altyap:r sunmaktadir. Donanim bilesenleri, fabrika
ortaminda siirekli ve glivenilir veri toplama kapasitesi sunarak biiylik veri analizlerine olanak
tanimakta ve ileriye doniik iyilestirmeler i¢in 6nemli bir veri kaynag1 saglamaktadir. Endiistri
4.0 prensiplerine uygun olarak gelistirilmis bu sistem, sanayi sektoriinde ¢evresel izleme ve
otomasyon entegrasyonunu saglayan bir donanim altyapisi sunmaktadir.

Anahtar Kelimeler: Endiistri 4.0, akilli fabrika, ¢cevresel izleme, sensor
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SMART FACTORY HARDWARE INFRASTRUCTURE FOR MONITORING
ENVIRONMENTAL CONDITIONS

ABSTRACT

Today, rapidly developing technology has increased the importance of smart factory solutions
in the industry. In line with the principles of Industry 4.0, monitoring environmental parameters
and controlling the system based on these data have become critical for the optimization of
production processes. This study focuses on the design of a hardware infrastructure that
monitors environmental conditions such as temperature, humidity, pressure and flammable gas
density. The main components used in the design include Raspberry Pi as an embedded system,
DHT11 sensor, BMP280 sensor, MQ2 gas sensor and MCP3008 ADC chip. While the DHT11
sensor transmits temperature and humidity data digitally, the BMP280 sensor transmits pressure
data with high precision via the 1°C protocol. The MQ2 gas sensor, on the other hand, converts
analog output data into digital signals with the help of the MCP3008 ADC chip and transmits
flammable gas density data to the Raspberry Pi. This structure increases the speed and accuracy
of data collection by enabling the integration of digital and analog sensors. The hardware
infrastructure is equipped with features such as real-time monitoring in the factory environment.
These features contribute to keeping environmental conditions under control in smart factory
environments and increasing production efficiency with energy savings. The system offers a
powerful infrastructure that can be created at low cost and integrates environmental monitoring
with automation. The hardware components provide continuous and reliable data collection
capacity in the factory environment, allowing for big data analysis and providing an important
data source for future improvements. Developed in accordance with Industry 4.0 principles,
this system offers a hardware infrastructure that enables environmental monitoring and
automation integration in the industrial sector.

Keywords: Industry 4.0, smart factory, environmental monitoring, sensor

1. INTRODUCTION

Industry 4.0 is a concept that brings revolutionary changes to the industrial sector. This change
includes the digitalization, automation, and integration of production processes. Smart factories
are at the center of this revolution and ensure that production processes are more efficient,

flexible, and sustainable. Continuous monitoring and control of environmental parameters play
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a critical role in the success of smart factories. Schwab states that Industry 4.0 optimizes
production processes in the industrial sector, reduces costs, and increases efficiency [1].
Environmental monitoring is critical for improving production quality, ensuring energy
efficiency, and reducing operational costs. Lee has shown that environmental monitoring
systems can increase production efficiency by up to 20% and reduce energy consumption by
15% [2]. In addition, according to Wang et al., integrating loT-based systems for environmental
monitoring leads to better data accuracy and facilitates predictive maintenance, further reducing
operational costs by up to 10% [3]. In this context, environmental monitoring systems are of
great importance not only for the optimization of production processes but also for occupational
health and safety. Jones emphasizes that environmental monitoring systems improve
occupational health and safety standards and reduce occupational accidents by 10% [4].
Similarly, Zhang et al. highlight that real-time data collection and analysis from these systems
can help identify hazardous conditions early, potentially reducing workplace accidents by an
additional 5% [5].

The aim of this study is to design a modular hardware infrastructure that monitors
environmental conditions such as temperature, humidity, pressure, and flammable gas density
in accordance with Industry 4.0 principles. This design was developed specifically for real-time
monitoring and control of environmental parameters in a factory environment. The main
components used in the study include Raspberry Pi, DHT11 sensor, BMP280 sensor, MQ2 gas
sensor, and MCP3008 ADC chip. These components work together to collect and process
digital and analog sensor data, providing high accuracy and fast data collection capabilities.
Environmental monitoring systems prevent excessive temperature and humidity values in a
factory environment, protect the efficiency of production equipment, and prevent situations that
may threaten the health of workers. Similarly, keeping pressure and flammable gas density
under control is critical to reducing possible explosion and fire risks. Smith states that such
systems contribute to occupational health and safety standards, making production processes
safer [6]. Moreover, according to Patel et al., the integration of Al-driven analytics into
environmental monitoring systems can further enhance safety measures by predicting

environmental risks before they escalate [7]. Therefore, the developed hardware infrastructure
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also contributes to occupational health and safety standards by providing continuous and
reliable monitoring of environmental parameters.

2. MATERIAL AND METHODS

This study consists of two parts and includes hardware and software components used in smart
factory system design. While Python and Visual Studio Code are used as software components,
Bmp280, M2, Dht11, Mcp3008 and Raspberry Pi are used as hardware components.

2.1 HARDWARE ELEMENTS

The hardware components used in this study have been carefully selected to ensure accurate
and effective monitoring of environmental parameters. Raspberry Pi 4 is used as the center of
the system. Raspberry Pi 4 has a quad-core 64-bit ARM Cortex-A72 processor and operates at
1.5 GHgz, providing high performance. DHT11, which is among the sensor components, is a
sensor that transmits temperature and humidity data digitally, and its temperature range varies
between 0°C and 50°C, and its humidity range varies between 20% and 90%. BMP280 sensor
IS a sensor that measures pressure data precisely; it can measure pressure between 300 hPa and
1100 hPa. MQ?2 gas sensor is used to measure the density of flammable gases and gives analog
output; the gas concentration measurement range varies between 200 ppm and 10000 ppm.
However, when there is no flammable gas in the environment, this sensor, which is digitalized
using the ADC chip, usually shows a low value between 10 ppm and 30 ppm. This low value
indicates that the environmental conditions are safe and there are no flammable gases. These
modular hardware components increase the speed and accuracy of data collection by integrating
digital and analog sensors, enabling real-time monitoring of environmental conditions in the

factory environment.

- Figure 1-) System Created '
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Figure-2) System Connections

2.2 SOFTWARE ELEMENTS

The software components used in this study were developed using the Python programming
language and the PyQt5 library for collecting, processing and monitoring sensor data. The
reason for using Python in the project is that its simplicity and readability simplifies the
development process by allowing rapid prototyping and iteration [8].A user-friendly graphical
interface (GUI) was designed with PyQt5, which allows users to monitor environmental
parameters such as temperature, humidity, pressure and gas density in real time. When sensor
data goes beyond the specified reference ranges, the system displays a visual warning on the
interface and automatically sends an alert e-mail to predefined e-mail addresses. This feature
allows users to instantly notice environmental conditions and quickly take the necessary
precautions. In addition, sensor data can be saved in an Excel file on the local computer,
allowing users to easily manage and analyse the data. Thanks to the data saved in Excel files,
historical data can be accessed more easily, and detailed analyses can be performed. User data
is saved in the SQL.ite database and thus stored securely. This software architecture provides
high accuracy and reliability, while helping users to effectively manage the environmental
monitoring system.
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Figure-3) Warnings sent to the user
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3. RESULTS AND DISCUSSION

The developed modular hardware and software infrastructure has effectively monitored various
environmental conditions in the factory environment and achieved high accuracy rates. It was
observed that the system sent fast and effective warnings to the users when the monitoring of
parameters such as temperature, humidity, pressure and gas density went beyond the specified
reference ranges, the system provides rapid intervention by both visual warnings on the user
interface and informing the user via e-mail. The graphical interface developed using PyQt5
allowed users to monitor data in real time and perform comprehensive analyses by providing
easy access to historical data. Saving the data obtained from the sensors to Excel files played a
critical role in storing the data securely and easily analysing it when necessary. The use of this
system has contributed to keeping environmental conditions under control while increasing the
optimization of production processes and energy efficiency. In addition, the modular structure
of the system allows easy integration of new sensors and expansion of their functions in the

future.

4.CONCLUSIONS

The developed modular hardware and software infrastructure made it possible to monitor
environmental parameters in the factory environment in real time and high accuracy rates were
achieved. It was observed that the system sent fast and effective warnings to the users when the

monitoring of parameters such as temperature, humidity, pressure and gas density went beyond
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the specified reference ranges. The user-friendly graphical interface developed using PyQt5
allowed real-time monitoring of data and easy access to historical data. Saving sensor data to
Excel files ensured that the data was stored securely. This study made significant contributions
in terms of optimization of production processes and energy efficiency and helped to keep
environmental conditions under control. In addition, the modular structure of the system
facilitates the integration of new sensors and expansion of functions in the future, providing a
sustainable and scalable solution. These findings show that the smart factory hardware
infrastructure offers an innovative approach in the field of environmental monitoring and
control and can provide significant benefits in the industry in accordance with the principles of
Industry 4.0
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OZET

Giliniimlizde goriintiileme sistemlerinin  kullanimi ve amaci, sahip olduklar1 benzersiz
kabiliyetleri nedeniyle giderek daha da Onemli hale gelmistir. Modern teknolojide 0Ozel
goriintiileme yapilar ¢esitlenmistir. Goriiniir bolge goriintiileme disinda kizil6tesi (IR), gama,
termal veya ultraviyole (UV) goriintiilemeler 6rnek olarak verilebilir. Bu nedenle goriintiileme
sistemleri iizerine yapilan ¢alismalar artmaya ve cesitlenmeye baslamistir. Son donemlerde
uygulama hatalarin1 en aza indirmeyi amaglayan derin 6grenme ve makine Ogrenmesi
yontemleri uygulanmaya baglanmistir. Bu caligmada, gorsel olarak ayirt edilemeyen ve
birbirine ¢ok benzeyen malzemeleri ayirt etmek lizere derin 6grenme tabanli modeller
gelistirilmistir. Ayirt edilmesi amaglanan malzemeler; su, propanol, aseton, kolonya ve flux
olarak se¢ilmistir. Bu malzemelerden Kisa Dalga Kizil6tesi (SWIR) ve goriiniir bolgede ¢aligan
(RGB) kameralar ile goriintiiler alinmistir ve bir veri seti olusturulmustur. Multispektral, SWIR
ve RGB goriintiiler Evrisimli Sinir Ag1 (CNN) ve Tekrarlayan Sinir Ag1 (RNN) mimarileri
kullanilarak ikili, ti¢li, dortlii ve besli siniflandirmaya tabi tutulmustur. CNN mimarisinden
elde edilen sonuglar RNN’e kiyasla daha basarili oldugundan modelin optimizasyonu (taban
modelinin, epoch degerinin, boyut sayisinin, normalizasyonun ve 6grenme katsayisinin etkileri)
CNN f{izerinden siirdiiriilmiistiir. Besli siniflandirma durumunda RGB test dogrulugu %26,39,
SWIR kamera goriintiileri i¢in %57,59 olarak elde edilmistir. SWIR kamerada 1200 nm, 1300
nm, 1400 nm, 1500 nm ve 1600 nm dalga boyunda kesim frekansina sahip filtreler kullanilarak
alian multispektral gériintiiler ile besli siniflandirma yapildiginda ise test dogrulugu %95,06'ya
ciktigr gorilmistiir. Test dogrulugunun yani sira pozitif tahminlerin ve model dengesinin bir

0l¢iitii oldugundan siniflandirma sonuglari i¢in F1 skoru da dikkate alinmistir. RGB goriintiiler
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icin %25,69 olan F1 skoru, SWIR goriintiiler i¢in %56,89 ve multispektral goriintiiler i¢in
%94,23 olmustur.
Sonug olarak, bu c¢alismada gozle ayirt edilemeyen malzemelerde, multispektral
gorlintiillemenin malzeme tespitinde daha basarili sonuglar verdigi derin 6grenme tabanli bir
modelde farkli mimari parametreler kullanilarak gésterilmistir.
Anahtar Kelimeler: Multispektral Gortintiileme (MS), Kisa Dalga Kizil6tesi Kamera (SWIR),
Derin Ogrenme, Evrisimli Sinir Ag1 (CNN)

MULTISPECTRAL IMAGING WITH SWIR CAMERA FOR MATERIAL

DETECTION IN DEEP LEARNING APPLICATIONS

ABSTRACT
Today, the use and purpose of imaging systems have gained increasing importance due to their
unique capabilities. Modern technology has led to a diversification of specialized imaging
systems. Beyond visible light imaging, examples include infrared (IR), gamma, thermal, and
ultraviolet (UV) imaging. Consequently, studies on imaging systems have been expanding and
diversifying. In recent years, deep learning and machine learning methods aimed at minimizing
application errors have started to be implemented. In this study, deep learning-based models
were developed to differentiate materials that are visually indistinguishable and highly similar.
The materials chosen for separation are water, propanol, acetone, cologne, and flux. Images
were captured using Short-Wave Infrared (SWIR) and visible light (RGB) cameras, thereby
creating a dataset. Multispectral, SWIR, and RGB images were subjected to binary, 3-class, 4-
class, and 5-class classifications using Convolutional Neural Network (CNN) and Recurrent
Neural Network (RNN) architectures. The results obtained from the CNN architecture
outperformed those from the RNN architecture. Therefore, model optimization (considering the
effects of base model, epoch count, batch size, normalization, and learning rate) continued with
the CNN architecture. In the 5-class classification, the RGB test accuracy was 26.39%, while
the SWIR camera images achieved an accuracy of 57.59%. When multispectral photos were
captured using SWIR cameras with filters at cutoff frequencies of 1200 nm, 1300 nm, 1400 nm,
1500 nm, and 1600 nm, the test accuracy increased to 95.06%. The F1 score, which reflects
both the accuracy of positive predictions and the balance of the model, was also considered in
the classification results. The F1 score was 25.69% for RGB images, 56.89% for SWIR images,
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and 94.23% for multispectral images. In conclusion, this study demonstrates that multispectral
imaging provides more accurate material detection for visually indistinguishable materials
when using a deep learning-based model with different architectural parameters.

Keywords: Multispectral Imaging (MS), Short-Wave Infrared Camera (SWIR), Deep
Learning, Convolutional Neural Network (CNN)

1. INTRODUCTION

Imaging methods, which diversified with the development of technology in modern life have
so many different application fields such as industry, military, and medicine. Imaging methods
cover certain regions of the spectral band. The visible spectral band is between about 400 nm
and 800 nm. Spectral bands of IR cameras are defined from 700 nm to about 12000 nm. IR
spectral band is divided as short-wave infrared (SWIR), middle wavelength infrared (MWIR)
and long-wave infrared (LWIR) regions. SWIR cameras which are used in this study typically
operate in the wavelength range of approximately 900 nm to 2500 nm (Gerken & Schlemmer,
2022). Multispectral imaging inspired by SWIR camera technology (Rosenberger et al., 2022)
is a technique that captures image data at discrete specific wavelengths using filters (Jenal et
al., 2019). In this way, evaluations of data become easier at discrete wavelengths. Multispectral
imaging technique is widely used in many commercial, military, agricultural, medical and
industrial applications (Elmasry et al., 2019).

Both image processing techniques and deep learning approaches are used for classification in
visible wavelength region (Adige et al., 2022, Sharma et al., 2021). Convolutional Neural
Network (CNN) model is applied to automatically classify and diagnose plant diseases (Sharma
et al., 2021). In another study, CNN model is applied to detect and classify of steel surface
defects (Wang et al., 2021).

The CNN model includes training, validation and testing steps using image datasets. These
datasets are processed and evaluated by architectural algorithms. Parameters such as base
model, dropout rate, activation function, learning rate, data augmentation and optimizer are
fine-tuned for the architecture empirically (Alhichri et al., 2019). Learning is achieved through
neurons, similar to the learning structure of the human brain. There are some materials that
cannot be distinguished visually by RGB (Red-Green-Blue) cameras or the human eye, as they

have the similar spectral characteristics under visible light. In literature studies, multispectral
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imaging is performed, generally using the VIS/NIR band (Zhang et al., 2023; Hou et al., 2024).
However, this bandwidth is not enough for some conditions. The SWIR wavelength provides a
larger coverage area than the VIS/NIR wavelength. SWIR camera images are used in
surveillance systems for classification with deep learning (Pavlovi¢ et al., 2022). Deep learning
approach including cloud removing algorithm is applied to SWIR camera images for
recognition, identification and comparison (Li et al., 2021).

In this study, deep learning-based models were developed to distinguish the materials that are
visually very hard to differentiate. The materials chosen for separation are water, propanol,
acetone, cologne, and flux. A dataset is created by obtaining images using Short-Wave Infrared
(SWIR) and visible light (RGB) cameras. Multispectral, SWIR, and RGB images were
subjected to binary, 3-class, 4-class, and 5-class classifications using Convolutional Neural
Network (CNN) and Recurrent Neural Network (RNN) architectures.

2. TEST AND ANALYSIS

In this section, since deep learning studies were conducted on multispectral images using a
SWIR camera, the tests were approached in two different ways: hardware and algorithm. The
materials covered in the hardware section and the methods applied on the algorithm side are
explained. In this study, the multispectral imaging method was used as the material. This
method involved using a SWIR camera with filters having cut-off frequencies of 1200nm,
1300nm, 1400nm, 1500nm, and 1600nm. The deep learning architecture was chosen as the
method.

2.1. Hardware Setup & Test Environment

In this study, visible images are taken by visible camera and SWIR images are taken by SWIR
camera. SWIR camera is connected to computer directly and SWIR optimized lens is used. In
order to provide the same conditions, the images are taken under both dark and illuminated
conditions. Multispectral images are taken by using SWIR camera with the lenses of specific
wavelengths between 1200nm — 1600nm. Filters can be mounted to the lenses. Experimental

set ups to take the images are shown in the Fig. 1.
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VISIBLE ENVIRONMENT

Visible Camera

SWIR ENVIRONMENT
=]

—

Host PC

SWIR Camera + Lens

MULTISPECTRAL ENVIRONMENT
=]

Host PC SWIR Camera + Lens + Filters

Fig. 1. Experimental set ups to take the images

Test materials were selected from different liquid objects which have visual similarity. Several
materials whose visible wavelength response are similar can be chosen for the test. In this study,
materials are restricted as 5 different liquid objects which are propanol, cologne, water, acetone
and flux. Test material images taken by RGB camera are shown in the Fig. 2.

Fig. 2. The RGB camera appearance of test materials
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Visible, SWIR and multispectral images for propanol are given in the Fig. 3. It is seen from the
figure that materials have their own unique and specific features depending on the wavelength

range.

SWIR IMAGE VIS IMAGE
3 ) —2500nm 400nm - 800nm

Fig. 3. VIS, SWIR and MS images of propanol

2.2. Software & Algorithmic Methods

In this study, Python programming language is preferred for image processing techniques.
Python is chosen due to adaptive architecture, functional and multiple structure. CNN
architecture, one of the deep learning networks, was adapted with the Python language. CNN
is a widely used approach based on the deep learning architecture for image processing
techniques and computer vision applications.

Base model is adjusted by fine tuning for input, then input image features are extracted at
sequential layers. Basically, there are convolutional layers, pooling layers and also fully
connected layers. Convolutional layers are used to extract important features from image data.
Pooling layers reduce the size of feature maps and decrease computational cost. Fully connected
layers are found at the end of the model, where each neuron is connected to all neurons in the

previous layer. Basic architecture of CNN is shown in the Fig. 4.
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Fig. 4. Convolutional Neural Network basic architecture

The datasets were obtained experimentally then training, validation and test folders are defined
to store. Data augmentation techniques are applied in this study. To avoid overfitting, ideal
values for batch, epoch, and period were determined empirically. Batch refers to a small group
of data processed during the training of a model. Epoch is one complete pass through the entire
training dataset by the model. Period refers to the duration or a specific interval within the
training process.

3. RESULTS AND DISCUSSION

The workflow diagram shown in Fig. 5 is used for experimental tests in this study First, test
environment is prepared for this study. Visible datasets were collected by using visible camera
in this environment. Then a SWIR camera was used for both of SWIR and MS images.
Additionally, filters were used on MS images.

Basically, CNN architecture was applied to all images. In this study, visible images were
processed under similar experimental conditions as multispectral images. Tests were done
empirically and the results were noted. The algorithm was fine-tuned for epoch, period and
batch values. While the filtered MS images were taken by using SWIR camera, the images were
grouped for the bandwidths. There are 375 images for all training, validation and test groups
and so there are 1125 images for each imaging methods to be used in the experiments. These
images are the original datasets for study and also standard data augmentation method was used.

Image data generator represents general data augmentation (standard augmentation)
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Fig. 5. Workflow diagram

The used test datasets for the 5 different classes are given in Table 1. The dataset folders include
approximately 3375 customized specific images in total, with 1125 images allocated to each
method for the 5 different classes. There are 375 images in each of the training, validation, and
test sets. Since there are 5 different datasets for each class, there are 75 images for each material.
In this study, the images were specifically taken so that some images would be visually

indistinguishable from one another.
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Table 1. The total number of datasets belonging to the classes in imaging methods

NO Imaging Method & Quantity

1 Visible Images

1.1 Training, Validation, Test | 1125

2 SWIR Images

2.1 Training, Validation, Test | 1125

3 Multispectral Images

3.1 Training, Validation, Test 1125
(1200,1300,1400,1500,1600)

The tests were started to determine base model function and activation function (Kamalov et
al., 2021). After that, model training methods can be applied on the base model. In this study,
there are model complexity and different classes so each piece of data become more valuable
than the other. Base models were applied for the same cases and architecture comparisons for
the 5 different classes. Test accuracy, test loss, and F1 score values of the multispectral imaging
method for 5-class classification are shown in the Table 2. Test accuracy is the ratio of correctly
predicted samples to the total number of test samples. Test loss is a metric which measures the
error rate of the model on the test dataset. Test loss calculates the difference between the
predicted values and the actual labels, depending on the loss function used (Cross-Entropy
Loss). A low-test loss indicates that the model generalizes well. F1 score is used to measure the
balance of the model in classification tasks. RNN (Recurrent Neural Network) is a neural
network architecture designed to work with time series and sequential data. (Salehinejad et al.,
2017). RNN which is a class of artificial neural networks designed for processing sequential
data and CNN results are listed in Table 2. Since the CNN architecture contains structures that
are optimized specifically for processing image data and extracting spatial features, the CNN
result is expected to be better than the RNN result. The loss value, also known as the loss
function, measures the difference between a model's predictions and the actual target values.
The loss function should be observed during testing. If it shows a decreasing trend, the model

tends to learn.
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Table 2. Multispectral imaging results of 5-class classification for RNN and CNN architectures

Architecture Test Accuracy (%) Test Loss F1 Score
CNN 95.06 0.365 94.23
RNN 38.20 1.59 38.32

The reasons for RNNs' lower performance in image classification include their inability to fully
utilize spatial information and generally higher computational costs compared to CNNSs. This
is why CNN-based approaches are typically preferred for image classification and feature
extraction tasks. In the CNN architecture, there are different layers that are specialized for
image processing.

Convolution layers, pooling layers, normalization layer, flatten layer, fully connected layers,
input and SoftMax layer are interconnected and these layers can produce effective results thanks
to their general-to-specific structures. Convolution and pooling layer contents of the CNN
architecture is given in Fig. 6.

Image resolution is set as [224 * 224] for the input layer. The test result is based on deductive
reasoning, so the smallest pixel array will be in the form of [7 * 7]. There are sixteen
convolution layers, five pooling layers in the CNN architecture built. Also, there are 6 main
layers such as functional layer, normalization layer, flatten layer, 2 different dense layers and
dropout layer are shown in Fig. 7. Functional layers refer to a way of building neural networks
in a more flexible and structured manner using the Functional API in frameworks like

TensorFlow or Keras.
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Fig. 6. Contents of convolution and pooling layers

Normalization layer calculates the mean and variance of each mini-batch and normalizes the
output using these statistics. Flatten layer is to transform the multi-dimensional output from the
convolutional layers into a one-dimensional vector. This process is essential for feeding the
output into fully connected (dense) layers for further processing.

Dense layer connects every neuron in the process layer to other neuron in the previous layer. It
essentially forms a matrix of weights that are learned during training. Dropout layer is a
regularization technique used in neural networks to prevent overfitting, which occurs when a

model learns noise and details in the training data rather than the underlying patterns.
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Layer (type)
vggl9 (Functional) (None, 7, 7, 512) 20024384

batch_normalization (BatchN (None, 7, 7, 512) 2048
ormalization)

flatten (Flatten) (None, 25088) 2}

dense (Dense) (None, 6422784
dropout (Dropout) (None,

dense_1 (Dense)

Fig. 7. Additional classification layers

There are many activation functions that can be used while building the CNN architecture.
These functions have own specific characteristics so they may produce different reactions and
results. The output layer was decided to be “SoftMax”. Because SoftMax activation function
provides a probability distribution over predicted classes for multi-class classification. VGG16,
VGG19, ResNet, Inception and DenseNet which are CNN based sub-architectures are preferred
to use at the functional layer. Especially Inception, DenseNet and VGG functions are widely
known for their performance on image processing and deep learning. The test and validation
results of the sub-architecture for 5 different classes are detailed in Table 3. Multispectral
images were used when calculating the results.

Table 3. Multispectral test results of sub-architectures for 5-class classification

Activa’_cion Test Accuracy Test | Validation Accuracy | Validation F1 Score
Function (%) Loss (%) Loss
VGG16 93.23 0.595 86.20 0.899 92.12
VGG19 94.16 0.508 88.26 0.765 93
DenseNet 95.06 0.365 89.13 0.373 94.23
ResNet 38.66 1.456 25.86 1.565 37.41
Inception 94.73 0.499 83.46 0.510 93.38

“Test Accuracy” shows that percentage of correct predictions made by the model on the test
dataset. Higher results are preferred but overfit problem should be observed. If the algorithm
overfits, early stopping can be applied. “Test Loss” is the error of calculated test dataset and

lower values indicate a model that performs better on new data. “Validation Accuracy”
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measures the percentage of correct predictions on the real world which means that model’s
performance on data it has not seen before. “Validation Loss” is the error calculated on the
validation dataset during training. The F1 score considers both precision and recall, indicating
how well the model balances between making correct predictions and minimizing false
positives and false negatives. It is important for ideal observation of results. DenseNet, VGG16
and VGG19 have similar results but DenseNet is a little better than VGG16 and VGG19. In this
study, algorithm was proceeded by taking DenseNet as a reference, which gave better results.
Also, DenseNet is designed to improve the efficiency and effectiveness of information flow
between layers and DenseNet includes minimum 121 connected layers. Multispectral test
results were shared for 5 different classes at Table 3. MS, SWIR and RGB results for the same
processes at Table 4.
Table 4. Comparison of the MS, SWIR And RGB results for 5-class classification

Imaging Test Accuracy | Test | Validation Accuracy | Validation | £1 gcore
Method (%) Loss (%) Loss
RGB 26.39 3.639 23.19 5.821 25.69
SWIR 57.59 0.576 47.46 0.846 56.89
MS 95.06 0.365 89.13 0.373 94.23

MS results demonstrate the purpose of this study. More characteristic features are required to
separate products that are very similar in appearance. The deep learning algorithms are based
on this situation. It has been observed that the use of SWIR images is not sufficient in deep
learning algorithms; therefore, the use of MS images plays a major role in revealing the
characteristics of the materials. Different materials that appear similar come to the fore with
distinctive features when MS imaging was performed using different filters. Additionally, in
order to see the effects, tests were done by using two, three and four classes for MS datasets in
the study. The effect of the number of classes on the tests is shown in Table 5. The row shows
the class types, while the column shows the specifications used in the architecture. The features

in the column are also explained.

269




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

Table 5. Multispectral tests for different class numbers

lass Type Binary 3-Class 4-Class 5-Class
Features Classification | Classification | Classification | Classification
DenseNet DenseNet DenseNet DenseNet
Model
LeakyReLU LeakyReLU LeakyReLU LeakyReLU
Loss Eunction Binary Category Cross- | Category Cross- | Category Cross-
Cross-entropy entropy entropy entropy
Normalization Batch Batch Batch Batch
Optimization ADAM ADAM ADAM ADAM
Test Accuracy 08 97.2 95.33 95.06
(%)
Test Loss 0.227 0.418 0.403 0.365
Val. Accuracy 85.9 86.77 87 89.13
(%)
Val. Loss 0.423 0.401 0.315 0.373
Fl(f/s)ore 97.65 96.58 94.64 94.23

Epoch refers to one complete pass through the entire training dataset by the model.
Normalization is the process of scaling data features to a specific range. This helps the model
learn more efficiently and stably. Batch normalization is a technique used in deep learning to
standardize the inputs to a layer within a neural network. Optimization is the method used to
minimize the loss function. Optimization algorithms adjust the model's weights to improve
performance. Adam optimization (Adaptive Moment Estimation) is an optimization algorithm
commonly used in training machine learning and deep learning models. Loss function is a
function that measures the error between the predicted values and the actual labels. While
binary cross-entropy is used for binary classification, categorical cross-entropy is used for
datasets with more than two classes. LeakyReL U is an activation function used in deep learning.
It is a variant of the ReLU (Rectified Linear Unit) function and adds a small positive slope for
negative inputs to mitigate the "dead neuron™ problem.

Test accuracy is the percentage of correctly predicted samples in the test dataset. Validation

accuracy is the percentage of correctly predicted samples in the validation dataset. It is used to
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monitor the model's performance during training and to detect overfitting or underfitting.
Overfitting occurs when a model fits the training data too closely, capturing both the patterns
and the noise in the data. The model performs well on the training data but poorly on new,
unseen data, indicating poor generalization. Underfitting happens when a model performs
poorly on both the training and test data because it has not learned the underlying patterns in
the data sufficiently.

Test loss indicates the error rate of the model on the test dataset. The validation loss value
calculated on the validation dataset. It helps monitor the model's performance during training
to prevent overfitting. F1 score measures the balance of the model's performance in
classification tasks. High F1 score indicates good performance.

Epoch number was determined empirically. Tests were started 50 epoch number and epoch
number was tried up to 150. The ideal value was determined to be 100. During this period, the
learning status of the algorithm was followed by examining the changes in the loss value.
Attention was paid to overfitting and underfitting situations.

Step Per Epoch (SPE) was decided as 10. In this way, each epoch would consist of 10 stages.
Also, Batch Size was set to 16. Thus, the total number of images processed in each epoch would
be 160 images. This situation would allow the same fine tuning to be applied to classes with
small data sets and classes with large data sets. With 100 epochs, the total number of images
processed throughout the training would be 100 epochs * 160 images equals to 16.000 images
totally. This setup allows the model to repeatedly train on the dataset, helping it to improve its
learning over time.

Model was set as DenseNet121 which has 121 dense layers and main dense layer was
determined as LeakyReLu. There are 2 different loss function for classifications such as binary
cross-entropy and categorical cross-entropy. Binary cross-entropy is used for binary
classification problems where are two classes. Categorical cross-entropy is used for multi-class
classification problems where there are more than two classes.

Batch Normalization (BN) is a technique used to improve the training of deep neural networks
by standardizing the inputs to a layer for each batch. It normalizes the inputs to each layer by
scaling them to have a mean of 0 and a standard deviation of 1. This helps the network to

converge faster and can reduce issues like vanishing or exploding gradients. ADAM
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Optimization is used in this study since it is an optimization algorithm used to update the
weights of a neural network. It is widely used due to its computational efficiency and ability to
work well with a variety of problems.

When the Test Accuracy results are examined, it is seen that the best result is naturally in the
binary classification type. Because of the model complexity increases, the separation decreases
slightly. The Test Loss value provides clues for observing the Test Accuracy value during the
training. As the Test Loss value decreases, the model tends to learn. Low Test Loss value is
preferred in deep learning algorithms. Validation Accuracy shows the accuracy results given
by the model on data sets that it has not seen before. Validation Accuracy contains information
on how well the model has learned. Likewise, the Validation Loss provides insights into the
Validation Accuracy process.

The F1 Score was presented at the end of the Table 5. F1 Score is a metric used to evaluate the
performance of classification models. It is closer to the test accuracy value, indicating that the
F1 score is generally consistent with the test accuracy. This suggests that the model performs
well in distinguishing between different classes.

The results are very closed but DenseNet is better than the others. DenseNet characteristic is
that each layer has access to the outputs of all previous layers. This facilitates better information
sharing across the network and helps mitigate the vanishing gradient problem, which often
affects deeper networks. Additionally, other factors such as the more efficient use of parameters
and better compatibility with the ADAM optimizer contribute to its performance. The test and

validation results of the DenseNet architecture are shown in Fig. 8.
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Fig. 8. Accuracy and loss output of test and validation results using DenseNet

While Test Accuracy is increasing, Test Loss is decreasing so it can be said that the model is
learning. Validation Loss is also decreasing. Validation Accuracy is increasing but it is not
enough as much as Test Accuracy. This indicates that the model has been trained well and
performs well on the validation set. The similarity between training and validation accuracy, as
well as training and validation loss, indicates that the model has good generalization capability.
In an article reviewed at the beginning of the topic (Zhang et al., 2023), it was mentioned that
the 9-class multispectral imaging technique was tested with deep learning architectures using
the NIR band. The highest test accuracy achieved for 9-class classification was 63% with the
DenseNet architecture. To improve test accuracy results, the SWIR band was studied and more
data was used. This allowed the advantages of a wide bandwidth to be utilized. Consequently,
the benefits of multispectral imaging with SWIR and the deep learning method were combined
for future studies, paving the way for its effective use.

In this study, the multispectral imaging technique for 5-class classification was tested with deep
learning architectures using the SWIR band. The highest accuracy value of 95.06% was
achieved with the 5-class multispectral imaging method. Additionally, results for 5-class, 4-
class, 3-class, and binary classifications were observed. The study already discussed the
technique of multispectral imaging and the importance of its use with the deep learning method.
Additionally, the challenges encountered due to the limited dataset were highlighted.
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CONCLUSIONS

In this study, datasets representing five different classes such as visible, SWIR, and
multispectral were created and collected for use in deep learning algorithms. Multispectral
datasets were collected using filters at different wavelengths. The data collection process was
completed separately for binary, triple, quadruple, and quintuple classes. A literature search
was conducted for the deep learning methods and suitable architectures for image processing
were compiled. Experiments were started for binary classification consisting of SWIR, visible
and multispectral datasets. Outcomes and results were observed during the experiments. The
tests were continued for other classifications, observations were completed and possible
outcomes were recorded. Applications of image processing with deep learning methods are
based on neural networks. Neural networks work by establishing connections between data and
learning the weights of these connections. Throughout the learning process, data is processed
by artificial neurons in each layer and then transmitted to the subsequent layer. There are several
different neural network architectures but Convolutional Neural Network (CNN) is the well-
knows and widely used among the neural networks. CNNs are a type of artificial neural network
primarily used for image processing and recognition tasks. CNN architecture includes specific
parameters such as base model, epoch number, batch size and optimizations to adjust success
proportion for possible outcomes. Since the parameters have unique properties, these
parameters are obtained empirically.

Multispectral binary classification has 98% test accuracy and 0.227 test loss. These results show
that the learning level is successful. On the other hand, as the number of classifications
increases, the success rate decreases slightly and test accuracy is 95.06% for multispectral
quintuple classification. In this study, quintuple classification is referenced to aimed success
for multispectral images. In this study, successful test accuracy for quintuple classification is
referenced aimed. 95% test accuracy and 0.365 test loss were achieved by using the DenseNet
- ADAM technique and other specific parameters. F1 score results were also observed during
the tests. Obtaining a high F1 score indicates that the classification model has performed well,
successfully balancing precision and recall.

In addition, by utilizing different imaging techniques such as SWIR and multispectral, success

has been achieved on data that cannot be visually distinguished. Tests performed with SWIR
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imaging have better results than tests performed with visible imaging. Also, multispectral
imaging tests have better results than SWIR imaging tests. This is because each material
exhibits different characteristics at different wavelengths.

In this study has demonstrated that visually similar and indistinguishable materials can be
successfully separated using multispectral datasets. The use of different imaging techniques and
deep learning algorithms yielded promising results. Throughout this thesis, comparative
experiments were conducted to select the options that provide both low test loss and high test
accuracy. Additionally, it is believed that the concepts of multispectral imaging and deep
learning will support future studies. Therefore, deep learning studies in multispectral imaging
applications hold significant promise for both current and future advancements.
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ABSTRACT

Rising global energy demand and the urgent need for climate change mitigation have
highlighted the critical role of renewable energy systems. Among various renewable energy
sources, wind and solar energy stand out as promising alternatives that can significantly
contribute to a sustainable energy future. This study assesses the feasibility of meeting the
energy demand of a proposed farm in Balikesir/Edremit through renewable energy sources.
System components—including wind, solar, and energy storage—were sized for two different
load scenarios. Using HOMER software, the analyses yielded a PV capacity of 3.34 kW and a
battery capacity of 6.6 kwWh for a load of 3.75 kWh, while for a higher load of 7.0 kWh, the
system required 1.25 kW of PV power, 3 kW of wind power, and 6.6 kWh of battery storage.
Cost of energy (COE) were also calculated in HOMER for both the 3.75 kwWh and 7.0 kWh
loads. Accordingly, the COE was found to be $0.42 for a 3.75 kWh load, while it was $0.317
for a 7.0 kWh load.Break-even analysis indicated that, for the 3.75 kWh load, a renewable
energy system is advantageous at distances over 0.9 km from the grid, while for the 7.0 kwWh
load, the optimal distance increases to 1.11 km. With the farm located 4.5 km from the grid,
installing a renewable energy system was determined to be more economically favorable than
a grid-connected setup for both load scenarios.

Keywords: Renewable energy, wind energy, solar energy, HOMER software.

SEBEKEDEN UZAK BiR CIFTLiGIN ENERJISININ YENILENEBILIiR HiBRIT
ENERJI SISTEMI ILE BOYUTLANDIRMA ANALIZi: BALIKESIR/EDREMIT
ORNEGI

OZET
Diinyada artan enerji talebi ve iklim degisikligiyle miicadeleye duyulan acil ihtiyag,
yenilenebilir enerji sistemlerinin kritik 6neminin altin1 ¢izmistir. Cesitli yenilenebilir enerji

kaynaklar1 arasinda riizgar ve giines enerjisi, siirdiiriilebilir bir enerji gelecegine 6nemli dl¢iide

277




ISARC
INTERNATIONAL SCIENCE AND ART RESEARCH CENTER

katkida bulunabilecek umut verici alternatifler olarak ortaya c¢ikmistir. Bu c¢alismada
Balikesir/Edremit lokasyonunda kurulmasi planlanan bir ¢iftligin enerji ihtiyacinin
yenilenebilir enerji kaynaklari ile saglanmasinin analizi yapilmistir. Riizgar, Gilines ve enerji
depolama sisteminden olusan sistem elemanlarmin boyutlar1 iki farkli yiik durumu igin
hesaplanmustir. 3.75 kWh ve 7.0kWh i¢cin HOMER yazilimi kullanilarak yapilan analizlerde
kiigiik yiik degeri i¢in PV giicii: 3.34kW, Akii giicii: 6.6kWh olarak bulunmus ve yiiksek ytik
degeri i¢in ise PV giicii :1.25kW , Wind giicii : 3kW, Ak giicii : 6.6kWh olarak bulunmustur.
HOMER yazilimi ile yapilan analizde 3.75 kWh ve 7.0 kWh i¢in birim enerji maliyetleri ayri
ayr1 hesaplanmistir. Buna gore 3.75 kWh i¢in COE 0.42§ olurken 7.0 kWh’lik yiik icin COE
0.317$ bulunmustur. Yapilan basa bas analizi ile 3.75 kWh’lik yiik i¢in sebekeye 0.9 km
uzakligin iizerinde yenilenebilir enerji sistemi kurulmasi avantajli olurken 7.0 kWh’lik ytik i¢in
bu deger 1.11 km olarak optimum mesafe belirlenmistir. Ciftligin sebekeye uzakligi 4.5 km
oldugu i¢in her iki yiik degeri i¢inde yenilenebilir enerji sisteminin kurulumu ekonomik ag¢idan
sebeke baglantili sisteme gore daha uygun olmustur.

Anahtar Kelimeler: Yenilenebilir enerji, Riizgar enerjisi, Giines enerjisi, HOMER yazilimi.
1. INTRODUCTION

Gilinlimiizde iklim degisikligi problemi her gegen giin biiyiliyen bir problem olmasina karsin
halen kiiresel Olcekte enerji tiretimi biiyiik Olclide fosil yakitlarla saglanmaktadir. Bunun
sonucunda olusan sera gazi emisyonlarin azaltilmasi iklim degisikligi ile miicadelede kilit bir
stratejidir. Bu teknolojilerin kullanimi ile 2050 yilina kadar beklenen emisyon diisiisiiniin
yaklasik 80%’inin karsilanabilecegi 6ngorilmektedir (Kandilli & Ulgen, 2009). Bu noktada,
giines ve riizgar enerjisi santralleri, en hizli biiyiiyen yenilenebilir enerji teknolojileri olup,
iretim artis1 2013-2020 yillar1 arasinda 45% oraninda olmustur. Kiiresel 6l¢ekte 2021y1linda
93,6 GW yeni riizgar enerjisi kapasitesi eklenmesiyle toplam kiiresel riizgar enerjisi kapasitesi
837 GW'a yiikselmis ve toplam kurulu riizgar kapasitesi 2020'ye kiyasla %12,4'liik bir oranda
artmustir (IEA (2021), Net Zero by 2050, IEA, Paris, 2021). lea ve netzoru kendim enkledim
ancak paris 2021 eklemedim, kaldirayim mi1 hocam . (iea.org, 2021, 2024) Ancak yenilenebilir
enerji kaynaklarimin kesintili ve degisken enerji iiretimi, beraberinde enerji depolama
sistemlerinin kullanimini zorunlu kilmaktadir. Bu acidan kisa vadeli depolamada pillerin

kullanilmas1 yayginlasirken, uzun vadeli depolama i¢in hidrojen giiclii bir segenek olarak ortaya
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cikmistir. Depolama teknolojileri glinlimiizde hem biiyiik 6l¢ekli hem de kiiciik yedekleme
sistemleri i¢in bir alternatif sunarak ¢evre dostu olma, sistem kararliligin1 artirma ve RES'in
entegrasyonunu saglama potansiyeli ile ¢ok yonlii bir ¢6ziim saglar (Smolinka, Bergmann,
Garche, & Kusnezoff, 2022).

Despite the growing urgency of climate change, global energy production still relies
predominantly on fossil fuels. Reducing greenhouse gas emissions resulting from this reliance
is a key strategy in combating climate change. It is projected that approximately 80% of the
emission reductions expected by 2050 could be achieved through the use of these technologies
(Kandilli & Ulgen, 2009) . At this point, solar and wind energy plants, the fastest-growing
renewable energy technologies, saw a production increase of 45% between 2013 and 2020. In
2021, global wind energy capacity rose to 837 GW with the addition of 93.6 GW of new wind
capacity, representing a 12.4% increase compared to 2020 (iea.org, 2021, 2024). However, the
intermittent and variable nature of renewable energy sources necessitates the use of energy
storage systems. In this regard, batteries have become more common for short-term storage,
while hydrogen has emerged as a strong option for long-term storage. Storage technologies
currently offer versatile solutions for both large-scale and small backup systems, providing
environmental benefits, enhancing system stability, and facilitating the integration of renewable
energy systems (Smolinka et al., 2022).

Gilinlimiizde giines enerjisinden yararlanarak elektrik ve 1s1 lireten sistemler yaygin olarak
kullanilmaktadir. Fotovoltaik hiicreler kullanilarak olusturulan PV sistemler bugiin diinyada
cok genis bir cografyada kullanilmaktadir. Bu bakimdan kurulacak enerji sisteminin
karsilamasini istedigimiz yiik ihtiyaci belirlenmeli ve sistemin modellemesi yapilarak
performans ve maliyet hesabi yapilmalidir. Tiim bu boyutlandirma ve maliyet analizlerinde
kullanicilara performans ve maliyet degerlendirmesinde yardimci olacak bilgisayar simiilasyon
programlar1 mevcuttur (Akyuz, Oktay, & Dincer, 2012).

RES sistemlerin tasariminda kullanilan programlarindan bir digeri de HOMER dir (HOMER
Pro, 2024). HOMER Ulusal Yenilenebilir Enerji Laboratuari (NREL: National Renewable
Energy Laboratory) tarafindan gelistirilen, yenilenebilir hibrid enerji sistemleri i¢in boyut
optimizasyonu i¢in kullanilan bir yazilimdir. Kiigiik giiglerde farkli yenilenebilir hibrid enerji

sistemleri i¢in en iyl verime sahip sistemin belirlenmesi i¢in kullanilir. Yapilan analizde
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kullanilmas1 planlanan sisteme ait elemanlarin birim maliyetleri veri olarak programda
kullanilir.

Kocaeli Izmit ilce merkezinde bulunan bir hanenin 6 ay boyunca 1 dakikalik periyotla ortalama
giiciin Olclilmesi sonucu elde edilen veriler kullanilmistir. Elde edilen bu ham verinin
dakikalara, gilinlere, haftalara ve aylara bagli analizlerinin yapilabilmesi ve simiilasyonda
kullanilmaya uygun hale gelmesi i¢in kapsamli bir ¢alisma yapilmistir. Simiilasyon i¢in
HOMER PRO yazilim1 kullanilmistir. Y1l iginde farkli zamanlarda 6l¢iim verisinin alinmasinin
sistem boyutlandirmasina etkisi 9 farkli senaryo iizerinden incelenmistir. Her bir senaryonun,
1 dakikalik Ol¢limlerin kullanilmast halinde, 10 dakikalik ortalama degerlerin kullanilmasi
halinde ve 60 dakikalik ortalama degerlerin kullanilmas: halinde boyutlandirmaya etkisi
arastirllmistir. Sonug olarak bu optimize yiik modelleri ile daha ekonomik sistemlerin kurulup
kurulamayacagi incelenmistir (Guven, 2015).

HOMER, PVSYST, PVplaner gibi programlarin kurulacak sistemin se¢iminde kullanildig:
boyutlandirmanin yapildigi farkli ¢aligmalar bulunmaktadir. Ayrica kurulan bu sistemlerin daha
sonra deneysel olarak izlenip yazilimlarin performanslarinin karsilastirildigi calismalardan
birinde PVSYST ve PVGIS aylik iiretim verilerinde ayni hata oranina sahipken, Homer en az
hata oranina sahip oldugunu belirlenmistir (Petrovi¢, Simi¢, & Vrazi¢, 2013),

Today, systems that generate electricity and heat from solar energy are widely utilized. PV
systems, created using photovoltaic cells, are deployed across vast regions worldwide.
Therefore, it is essential to determine the load requirements that the planned energy system is
expected to meet and to conduct system modeling for performance and cost analysis. Various
computer simulation programs assist users in performance and cost evaluation for sizing and
cost analysis (Akyuz et al., 2012).

Another program used in the design of renewable energy systems is HOMER (HOMER Pro,
2024). Developed by the National Renewable Energy Laboratory (NREL), HOMER is software
used for size optimization of renewable hybrid energy systems. It is particularly useful for
determining the most efficient system for small-scale renewable hybrid energy applications.
The program uses unit costs of the components planned for the system as input data for the
analysis. Data were obtained by measuring the average power of a household located in the

Kocaeli Izmit district center over six months with a one-minute interval. A comprehensive study
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was conducted to make this raw data suitable for analysis by minutes, days, weeks, and months
and for simulation use. HOMER PRO software was employed for the simulation. The impact
of measurement data collected at different times of the year on system sizing was examined
across nine different scenarios. Each scenario investigated the impact on sizing using one-
minute measurements, ten-minute average values, and sixty-minute average values.
Consequently, it was analyzed whether more cost-effective systems could be established using
these optimized load models (Guven, 2015). Various studies utilize programs like HOMER,
PVSYST, and PVplanner for system selection and sizing. Furthermore, in one study where
these systems were experimentally monitored and software performance compared, it was
found that PVVSYST and PVGIS had the same error rate in monthly production data, while
HOMER had the lowest error rate (Petrovi¢ et al., 2013).

2. SYSTEM DESCRIPTION

Balikesir/Edremit/Ortaoba lokasyonunda kurulacak olan bir ¢iftligin enerjisinin yenilenebilir
enerji kaynaklarindan saglanmasi planlanmistir. Ciftligin elektrik enerji hatlarina uzaklig: 4.5
kilometre olup herhangi bir elektrik enerjisi beslemesi yapilmamistir. Sekil 1’de HOMER
yazilimina girilen lokayson bilgisi verilmistir.

It is planned to supply the energy needs of a farm to be established in the
Balikesir/Edremit/Ortaoba location from renewable energy sources. The farm is located 4.5
kilometers from the nearest power lines, with no existing electricity supply. The location
information entered into the HOMER software is shown in Figure 1.
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Figure 1. Simulation location

HOMER yazilimi kullanilarak ¢iftligin yenilenebilir enerji sistemiyle elektrik enerjisi
saglamasi i¢in gerekli system elemanlarinin boyutlandirilmasi yapilmistir. Buna gore ¢iftlikte
kullanilacak olan elektrikli cihazlarin giinliik elektrik tiiketimleri 3.75-7.0kW olarak iki
senaryoda incelenmistir. Yiiksek enerjili yapida system elemanlar1 kullanici tarafindan
belirlenmis olup ikinci senaryoda kullaniciya yapilan tavsiyeler dogrultusunda daha verimli
cihazlar ve 1s1 ihtiyacinin elektrikle karsilanmadigi cihazlar secilmistir. Buna bagh ytik profili
Sekil 2°de verilmistir.

The sizing of the necessary system components for supplying the farm with electrical energy
from a renewable energy system was conducted using HOMER software. Accordingly, the
daily electricity consumption of the electrical devices to be used on the farm was examined in
two scenarios, ranging from 3.75 to 7.0 kW. In the high-energy scenario, the system
components were determined by the user, while in the second scenario, more efficient devices
and devices that do not meet heating needs with electricity were selected, following

recommendations provided to the user. The corresponding load profile is shown in Figure 2.
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Figure 2. Load profile

HOMER yazilimiyla gerek riizgar gerekse giines ile saglanacak ve depolama igeren hibrit enerji
sisteminin belirlenmesi i¢in riizgar ve giines kaynaklar1 lokasyona uygun sec¢ilmistir. Sekil 3’de
giines radyasyon verileri aktarilmis olup annual average 4.62 kWh/m?%/day olarak verilmistir.

Using HOMER software, suitable wind and solar resources for the location were selected to
determine a hybrid energy system that includes storage and is powered by both wind and solar.

Solar radiation data are shown in Figure 3, with an annual average of 4.62 kWh/m?*/day.

Monthly Average Solar Global Horizontal Irradiance (GHI) Data

g | Cleamess | Daily Radi
Index | (KWh/m?/day) Clearness.

Jan 0442 1900

Feb 0459 2630

Mar 0521 4030

Apr 0543 5270 7

May 0604 6680

Jun 0673 7800

Jul 0676 7610
Aug 0674 6800
Sep 0648 5350

ion (kWh/m#/day)

oct 0579 35%0

'S

Nov 0489 2230

Daily Radiati

Dec 0403 1560

Figure 3. Solar radiation data on an annual basis
Ayni lokasyon i¢in riizgar verisi ise sekil 4’de aktarilmis olup Annual average 6.41 m/s olarak
verilmistir.

The wind data for the same location are shown in Figure 4, with an annual average of 6.41 m/s.
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Monthly Average Wind Speed Data
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Figure 4. Wind data on an annual basis

3. ANALYSIS AND SIMULATION

Bu c¢alismada, HOMER simiilasyon yazilimi (Homerenergy, 2024) tekno-ekonomik
uygulanabilirligini degerlendirmek ve RE sisteminin boyutlandirilmasi i¢in kullanilmstir.
HOMER baslangicta Ulusal Yenilenebilir Enerji Laboratuvar1 (NREL) tarafindan RE sistemleri
icin potansiyel bir simiilasyon ve optimizasyon araci olarak gelistirilmistir. HOMER ii¢ temel
gorevi yerine getirir: simiilasyon, optimizasyon ve hassasiyet analizi. Simiilasyon siirecinde,
HOMER teknik uygulanabilirligini ve yasam dongiisii maliyetini belirlemek i¢in yilin her saati
belirli bir mikro gilic sistemi konfigiirasyonunun performansini modeller. Optimizasyon
stirecinde, HOMER en diisiik yasam dongilisii maliyetiyle teknik kisitlamalar1 karsilayan
bulmak i¢in birgok farkli sistem konfigiirasyonunu simiile eder. PV-riizgar-dizel-pil sistemiyle
ilgili  HOMER yazilimmin simiilasyon semas: Sekil 5'te gosterilmigtir. HOMER'n
optimizasyon ve hassasiyet analizi algoritmalar1 bir¢ok olas1 sistem konfigiirasyonunu
degerlendirmeyi kolaylastirir. PV veya riizgar veya dizel sistemlerinin en uygun ekonomik
tasarimlari, pillerde enerji depolama ile elde edilebilir. Genellikle, en uygun tasarim Net
Mevcut Maliyeti (NPC) (NPC: yatirim maliyetleri art1 sistemin 6mrii boyunca tiim gelecekteki
isletme maliyetlerinin iskontolu mevcut degeri) en aza indirerek gergeklestirilir.

In this study, HOMER simulation software (Homerenergy, 2024) -buradaki referans bozuldugu
icin dogrudan homer web sayfasini verdim was used to assess the techno-economic feasibility
and to size the RE system. HOMER was initially developed by the National Renewable Energy
Laboratory (NREL) as a potential simulation and optimization tool for RE systems. HOMER
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performs three primary functions: simulation, optimization, and sensitivity analysis. During the
simulation process, HOMER models the performance of a specific micro-power system
configuration for each hour of the year to determine its technical feasibility and life cycle cost.
In the optimization process, HOMER simulates numerous system configurations to find the one
that meets technical constraints with the lowest life cycle cost. The simulation schematic of
HOMER software for the PV-wind-diesel-battery system is shown in Figure 5. HOMER’s
optimization and sensitivity analysis algorithms facilitate the evaluation of many potential
system configurations. The most optimal economic designs of PV, wind, or diesel systems can
be achieved with energy storage in batteries. Typically, the optimal design is achieved by

minimizing the Net Present Cost (NPC), which is the sum of investment costs plus the

discounted present value of all future operating costs over the system’s lifetime.

input data
Wind-Solar NREL Data Component Electrolyze Eff
Variable Case l Data Variable Case

[ HOMER S|MULATION ]

1-Optimal Size
2-H2 Cost Calc.

Figure 5. HOMER simulation flow chart (sekil i¢in referans?)

HOMER yaziliminda olusturulan sebeke, riizgar tiirbini, fotovoltaik paneller, depolama sistemi,
konvertor ve yiik yapilanladirmasina ait hibrit system semasi ise Sekil 6’da verilmistir.

The hybrid system schematic, which includes the network, wind turbine, photovoltaic panels,
storage system, converter, and load configuration created in HOMER software, is shown in

Figure 6.
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SCHEMATIC _
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Figure 6. HOMER simulation scheme for Wind-PV-Battery Screen

4. ECONOMIC ANALYSIS

HOMER yazilim1 ekonomik analiz noktasinda maliyet optimizasyonu yaklasimiyla Cost of
energy (COE) minimum yapar ve system elemanlarinin boyutunu buna bagli belirler.
Yenilenebilir enerji yatirimlarinda seviyelendirilmis ekonomik analiz (LEC) birden fazla
yenilenebilir enerji sisteminin karsilastirilabilmesine olanak taniyan bir yontemdir. Bu analiz,
sadece ilk sermaye maliyetlerini veya isletme maliyetlerini karsilagtirmak yerine, projenin dmrii
boyunca bir hizmet sunmanin maliyetini hesaplamaya ¢alisir [5]. (referans eksik) Bu yaklagim,
sistemin igletme dmrii boyunca ortaya ¢ikmasi ongdriilen tiim masraflar1 kapsayan toplam net
bugilinkii maliyetini dikkate alir. Bu maliyetler sermaye maliyeti (CC), isletme ve bakim
maliyetleri (OMC) ile onarim ve degistirme maliyetlerini (RRC) igerir. Degerlendirme, zaman
icindeki finansal etkileri etkin bir sekilde degerlendirerek zamansal yonii dikkate alir [36].

(referenas eksik)

ACS($) = N; x [(CC;+RC; x Fi(ir,Li,y;)) x CRF(ir,R) + OMCi|
i=1

Burada, n FV panel, riizgar tiirbini gibi hibrit sistem bilesenlerinin sayisi, N her bir i sistem
bileseni igin birim sayisidir. sermaye maliyeti ($/kW), 1 bileseninin sistem Omrii boyunca
toplam yenileme maliyetlerinin sistem Omrii sonunda kalan bilesen maliyetinden farki,

bilesenin tek 6demeli bugiinkii degeri, i bileseninin yillik isletme ve bakim maliyetidir.
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Reel faiz orani (ir) RDR dedik biz, nominal faiz (iskonto) orani (irnominal) ve yillik enflasyon

oraninin (fr) bir fonksiyonudur.

. irnominat — fr

1+fr

Sermaye geri kazanim faktorii (CRF), belirli bir siire i¢in sabit bir rantin bu rantin bugiinkii
degerine oranidir. Burada faiz orani kullanilarak CRF su sekilde hesaplanir; (referans gerekli

midir ?)

_(1+R)V-R

CRF =—
(1+R)N —1

Burada R verilen iskonto orani ve N faydali sistem omriidiir (y1l).

Table 1. Technical properties and unit price of the equipment for the hybrid energy system

PV Batteries
Units Values Units Values
Capital cost (US$) 0.545 Type of batteries Lead-acid
Operation and 10 Nominal voltage (V) | 48
maintenance ($/year)
Replacement (%) 170.0 Nominal capacity 6,24
(kwWh)
Capacity (kW) 0,545 Capital cost (US$) 3,500
Wind Inverter
Units Values Units Values
Capacity (kW) 3 Capacity (kW) 3
Capital cost (US$) 2,000 Capital cost (US$) 300
Operation and 180 Replacement ($) 300
maintenance ($/year)
Replacement (%) 2,000
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5. BREAK-EVEN ANALYSIS

Bu asamada, hibrit enerji sistemi i¢in bir basa bas analizi (break even) gergeklestirilmistir.
Bagka bir deyisle, yenilenebilir enerji sisteminin kurulmadigi durumda 4.5km ilerideki enerji
iletim hattina baglant1 yapilmasinin ekonomik analizi yapilmistir. Yapilan analizde ekonomik
olarak sebekeye uzakligin kag kilometre olmas1 durumunda yapilan yatirimin optimum oldugu
belirlenmistir. Analizde sebeke sisteminin isletme maliyetleri, elektrik tiiketim maliyeti ve
bakim maliyeti olarak belirlenmistir. Sebeke baglantinin toplam maliyetinin iki parametresi
vardir: sabit maliyet ve degisken maliyet. Sabit maliyetlerin ilgili bilesenlerden olustugu
varsayilir; Kazik, bir dagitim trafosu (31,5 kV, 20 kVA), bir PL-250 trafo platformu, akim
trafosu: (50/5 A), OG sigortalari: (36 kV, 2-20), sigorta ayiricist: (36 kV— 630 A), toprak
ayiricist (36 kV-630 A), gii¢c paneli, elektrik sayaci (220/380) ve son olarak bir devre kesici
(3*80 A kompakt). Degisken maliyet, kazik montaji, kazik nakliyesi, kablolama (110 kg/km)
ve kazik igerir. Kilometre bagina sermaye maliyeti 4.000 ABD Dolar1 olarak hesaplanirken, O
ve M maliyeti 200 $/km/y1l olarak bulundu ve elektrik sebekesinden gelen elektrigin fiyati 0,12
ABD Dolari/kWh olarak alindi.

At this stage, a break-even analysis was performed for the hybrid energy system. In other words,
the economic analysis of connecting to the energy transmission line located 4.5 km away, in
the absence of a renewable energy system, was conducted. The analysis identified the optimal
distance from the grid at which the investment is economically viable. The operating costs of
the grid system were defined in terms of electricity consumption costs and maintenance costs.
The total cost of grid connection consists of two parameters: fixed costs and variable costs. It
is assumed that fixed costs include the relevant components such as a pole, a distribution
transformer (31.5 kV, 20 kVA), a PL-250 transformer platform, a current transformer (50/5 A),
overhead fuses (36 kV, 2-20), a fuse isolator (36 k\V—-630 A), a ground isolator (36 kV-630 A),
a power panel, an electricity meter (220/380), and finally, a circuit breaker (3*80 A compact).
Variable costs encompass pole installation, pole transportation, cabling (110 kg/km), and the
pole itself. The capital cost per kilometer was estimated at $4,000, while the operating and
maintenance cost was determined to be $200/km/year, with the electricity price from the grid
set at $0.12/kWh.
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6. RESULTS AND DISCOSSIONS

Bu calismada Edremit/Ortaoba lokasyonunda belirlenen iki farkli yiik sistemi i¢in kurulacak
hibrit enerji sisteminin HOMER ile analizleri yapilmistir. Analizlerde riizgar ve gilines enerji
sistemleri yenilenebilir enerji kaynagi olarak se¢ilmistir. Ayrica yapilan basa bas analizi ile her
iki yiik durumu i¢in sebekeye baglantinin kag¢ kilometre uzaklikta optimal oldugu ayr1 ayri
belirlenmistir. Sekil 7°de 3.75 kWh/day ve 7 kWh/day i¢in optimal sistem elemanlarinin
boyutlar1 gosterilmistir. Daha kii¢lik yiik i¢cin sadece Pv ve Akii sistemi maliyet agisindan
avantajli olurken (PV : 3.34kW, Akii : 6.6kWh) biiyiik yiik i¢in Pv, Riizgar ve Akii sistemi
avantajli olmugtur (PV :1.25kW , Wind: 3kW, Akii: 6.6kWh).  Cost of energy maliyetleri
0.420 USD ile 0.317 USD olarak bulunmus ve kiiciik yiike sahip olan sistem daha avantajl
olmustur.

In this study analyzed the hybrid energy system to be established for two different load systems
identified at the Edremit/Ortaoba location using HOMER. Wind and solar energy systems were
selected as renewable energy sources for the analyses. Additionally, through the break-even
analysis, the optimal distance from the grid connection for both load conditions was determined
separately. Figure 7 shows the sizes of the optimal system components for 3.75 kWh/day and
7 kWh/day. For the smaller load, only the PV and battery system was cost-effective (PV: 3.34
kW, Battery: 6.6 kwh), while for the larger load, the PV, wind, and battery system proved
advantageous (PV: 1.25 kW, Wind: 3 kW, Battery: 6.6 kWh). The cost of energy was found to
be $0.420 and $0.317, with the system for the smaller load being more advantageous.

Sensitivity Architecture Cost
Electric Load #1 oV = S i
= WA V X e converter s, : NPL (00
Scaled Average r( L4 + e3 Z W) v.{ G3 vq/ U1s0.0 ‘]’ KW) \]’ Dispatch ‘:’ < o ":’ <) o v.{
375 L g8 W 334 1 149 cC $9,058 $0.420
7.00 & A 28125 1 1 240 CC §12764  $0317

Figure 7. Simulation results-1

HOMERda yapilan analizde her bir sistem i¢in her bir sistem elemanina bagli CAPEX, OPEX
degerleri ile elde edilmis NPC degerleri her iki sistem i¢in Sekil 8’de gosterilmistir. Yiikiin
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daha kiiciik oldugu durumda toplam sistem maliyeti (NPC) 9,058.22 USD iken yliksek yiik
yapisi i¢in NP 12,764.22 olarak hesaplanmistir. Sekil 8’de simiilasyonun ekonomik sonuglari
verilmistir.

In the analysis conducted in HOMER, the CAPEX and OPEX values associated with each
system component, along with the obtained NPC values for both systems, are shown in Figure
8. In the case of the smaller load, the total system cost (NPC) was calculated as $9,058.22, while
for the higher load structure, the NPC was determined to be $12,764.22. The economic results

1.00 sings) Scaled Average (700 kvitvd) RGeS $1276422
Levelized COE: 03173
Opsrating Cost: a2

mary | Cash Flow  Compare Econonics  Hlectriaal  Renewatie Penetration  Discover AES 65kWh 48VDC Gereric fat plate PV Generic KW System Converter|

of the simulation are shown in Figure 8.

Scal 375 kwivd) RSN $905822 -
Latend e 0025 Gere
Operating Cost: 27718
S 6.66Wh eneric fat plate PV System Converter _ Emissions

5)| Q&M (5) Fuel (5) Salvage (5) Total (] D AS Generic 3 kW Generic fla: Srstem
! Conver

$8347 5000 S000  -$1894  $21317

3. acement(§) OBM (5] | Fusl(5) Sahage (5) Tota (5
$408749 $96671 $000 368789 $905822

400402 S000 $200 -S66495 683507
S000 283543 100  $000 $48i543
S000  $36049 $)00 000  $74953

$13478 SO0 00 -$3058  $3420

$413850 $319592 $)00 6953 §1276422

Figure 8. Simulation results-2

Yiikiin daha kiiciik olmasi ile toplam sistem maliyetleri (NPC) 3.706 usd daha diisiik
gerceklesmistir. Buna bagli olarak PV/Akii sistemi yiikii enerjisiz kalmadan beslemek igin
optimum boyut olarak belirlenmistir. Yiikiin biiyilk oldugu durumda hibrit sistem
PV/Wind/Akii avantajli olarak belirlenmistir. Sekil 9°de PV/Wind sisteminin iiretmis oldugu
aylik iretim miktarlar1 7.0 kWh/day olan yiik i¢in verilmistir. Sekil incelendiginde PV nin
irettigi miktar 1.880kWh/yr olurken riizgar 7,638 kWh/yr elektrik enerjisi tiretmistir. Ekses
enerji miktar1 6,869 kWh/yr olarak gerceklesmis ve yiikiin enerjisiz kaldigi durumda 883 Wh/yr
olmustur.

The total system costs (NPC) were $3,706 lower with the smaller load. Accordingly, the
PV/battery system was determined to be the optimal size to supply the load without running out
of energy. In the case of the larger load, the hybrid system consisting of PV/wind/battery was
found to be advantageous. Figure 9 presents the monthly production amounts generated by the

PV/wind system for a load of 7.0 kwWh/day. Upon examining the figure, it can be seen that the
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amount produced by the PV was 1,880 kWh/year, while the wind generated 7,638 kWh/year of
electrical energy. The excess energy amount was 6,869 kWh/year, and in the situation where
the load ran out of energy, it was 883 Wh/year.

Simulation Results

System Architecture: Discover AES 6.6kWh 48VDC (1.00 strings) Scaled Average (7.00 kWh/d) Total NPC: $12,764.22
Generic flat plate PV (1.25 kW) System Converter (240 kW) Levelized COE: 503173

Generic 3 kW (1.00) HOMER Cycle Charging Operating Cost: $421.22
Emissions

Cost Summary Cash Flow Compare Economics Electrical | Renewable Penetration Discover AES 6.6kWh 48VDC  Generic flat plate PV Generic 3 kW System Converter

Production kWh/yr| % Consumption kWh/yr| % Quantity kWh/yr| %
Generic flat plate PV | 1,880 198 AC Primary Load 2554 100 Excess Electricity 6869 722
Generic 3 kW 7638 802 DC Primary Load 0 0 Unmet Electric Load 0.883  0.0346
Total 9518 100 Deferrable Load 0 0 Capacity Shortage 2.28 00894
Total 2554 100
Quantity Value | Units
Renewable Fraction 100 %

Max. Renew. Penetration 11649 %

Monthly Electric Production

Jan Feb Mar Apr Ma Jun Jul Aug Sep Qct Now Dec

Figure 9. Simulation results-3

PV/Wind sisteminin {iretmis oldugu aylik tiretim miktarlar1 Sekil 10°da 7.0 kWh/day olan yiik
icin verilmistir. Sekil incelendiginde PV nin iirettigi miktar 1.880kWh/yr olurken riizgar 7,638
kWh/yr elektrik enerjisi liretmistir. Ekses enerji miktar1 6,869 kWh/yr olarak gerceklesmis ve
yiikiin enerjisiz kaldig1 durumda 883Wh/yr olmustur.

The monthly production amounts generated by the PV/wind system for a load of 7.0 kWh/day
are shown in Figure 10. Upon examining the figure, it can be observed that the PV produced
1,880 kWh/year, while the wind generated 7,638 kWh/year of electrical energy. The excess
energy amount was 6,869 kWh/year, and in the situation where the load ran out of energy, it
was 883 Wh/year.
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Simulation Results

System Architecture: System Converter (149 kW) Scaled Average (3.75 kWh/d) IR CINCIe] $9,058.22
Generic flat plate PV (3.34 kW) HOMER Cycle Charging Levelized COE: $04205
Discover AES 6.6kWh 48VDC (1.00 strings) Operating Cost: $277.18

Cost Summary Cash Flow Compare Economics | Electrical  Renewable Penetration  Discover AES 6.6kWh 48VDC  Generic flat plate PV System Converter Emissions

Production KWhiyr| % Consumption | kWh/yr| % Quantity KWhiyr| %
Generic flat plate PV | 5041 100 AC Primary Load 1368 100 Excess Electricity 3571 708
Total 5041 100 DC Primary Lead 0 0 Unmet Electric Load  1.18 0.0863
Deferrable Load 0 0 Capacity Shortage 133 0.0024
Total 1368 100
Quantity Value | Units
Renewable Fraction 00 %

Max. Renew. Penetration 5746 %

Monthly Electric Production

Figure 10. Simulation results-4

Her iki yiik i¢in basa bas analizi gergeklestirildiginde biiytlik yiik i¢in 1.11 km ve daha kiiglik
olan ytiik i¢in 0.9km olarak bulunmugtur. Sekil 11°de bulunan degerlere ait grafikler verilmistir.
When conducting the break-even analysis for both loads, it was found to be 1.11 km for the

larger load and 0.9 km for the smaller load. The graphs corresponding to these values are shown
in Figure 11.

taton R =T

System Architecture System Converter (149 W) Scaled Average 375 0ve) [ s905822 R P (160 ) PR T

Generi it plate PV (134 1) HOMER Cycle Charging Levelzed COE: 504205 oo i PV S 0 Sy oot B i

v - ing Cost 72,

Discover AES 66KWh 48VDC (100 stings) Opeating Cost: 527730 e 2N D0} HOMER Cycle Charging 22
System Converter Emissions = -
Cost Summary Cash Flow Compare Economics Electrical Renewable Penetration Discover AES 6.6KWh 48VDC Generic flat plate V.| Grid Extension Eeim! .

Cost Summary  Cash Flow  Compare Economics Electical Renewabie Penetration  Discover AES 666Wh 48VDC  Generc fat plate PV Generic 3K | Grid xtension
Breskeven grid extension distance: 090 km
Breskeven grd extension datance 111 km
Electrification Cost
Electification Cost
$14000 WGid extension
8 Standslone system s20000 WGid extension

$12000 | B Sundsione spstem

510000 {
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§ soomy k]
F s600 gsmam
3 ¥
2 ¥

54000 { 3
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s+ . . . . .
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Creste Proposal Time Series Plot (%) Other.. Grid Extersion Distance (k)

Figure 11. Grid extension results
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CONCLUSION

Bu calismada Tirkiye’de Balikesir Edremit lokasyonunda sebeke baglantisi olmayan ve
sebekeye uzak olan bir ¢iftliginde yenilenebilir enerjili hibrit gii¢ sistemi kurulmasi ve sistem
elemanlarinin HOMER yazilimiyla boyutlandirilmasi gergeklestirilmistir. Yapilan ¢alisma iki
senaryoyu i¢germis olup diisiik gii¢ tiiketimi ve yiiksek gii¢ tiikketimi i¢in tiim analizler ayr1 ayr1
yapilmistir. Ayrica yapilan basa bas analizi ile her iki senaryo i¢in sebekeye baglantinin optimal
uzaklik degeri bulunmustur.

Calismanin temel bulgular asagidaki gibi 6zetlenmistir.

Senaryo 1 i¢in COE 0.5 USD/kW olarak bulunurken, Senaryo 2 i¢in bu deger 0.4 USD/kW
olarak bulunmustur.

Kiiciik giicteki yiikiin sistem elemanlarinin boyutlar1 PV : 3.34kW, Akii : 6.6kWh olurken
yiiksek giigteki yiikiin sistem elemanlarimin boyutlart PV :1.25kW , Wind: 3kW, Akii: 6.6kWh
olmustur.

Basa bas analizinde ise kii¢lik giicteki ylikiin sebekeye uzakligi 0.2km kisaltarak 0.9km biiyiik
yiik i¢in bu deger 1.1km olarak hesaplanmistir. Buna gore sebekeye uzakligi 4.5km olan
ciftligin her iki yiik durumunda da PV/Wind gii¢ sistemi kurulmasi ile enerji saglamasinin daha
optimal oldugu saptanmistir.

Bunlara ek olarak kurulacak ¢iftlik evinin ¢evre dostu, karbon iiretmeyen enerji kaynaklari ile
beslenmesi hem bulundugu ortam itibariyla hem de kiiresel boyutta iklim krizi ile miicadelede
onemli bir ¢ézlimii saglar.

In this study, the establishment of a renewable energy hybrid power system and the sizing of
system components using HOMER software have been carried out for a farm located in
Balikesir Edremit, Turkey, which is far from the grid and has no grid connection. The study
includes two scenarios, with all analyses conducted separately for low power consumption and
high power consumption. Additionally, the optimal distance value for grid connection was
determined for both scenarios through the break-even analysis.

The key findings of the study are summarized as follows: For Scenario 1, the cost of energy
(COE) was found to be 0.5 USD/kW, while for Scenario 2, this value was 0.4 USD/KW. The
sizes of the system components for the small power load were PV: 3.34 kW and Battery: 6.6

kWh, whereas for the high power load, the system component sizes were PV: 1.25 kW, Wind:
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3 kW, and Battery: 6.6 kWh. In the break-even analysis, the distance of the grid from the small
power load was calculated to be 0.9 km, shortened by 0.2 km, while for the large load, this
value was determined to be 1.1 km. Accordingly, it has been concluded that the establishment
of a PV/wind power system at the farm, located 4.5 km away from the grid, is more optimal for
both load conditions. Furthermore, the operation of the planned farm house powered by
environmentally friendly, carbon-free energy sources provides an important solution for

combating the climate crisis, both locally and globally.
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OZET

Endiistriyel faaliyetlerin gergeklestirildigi tesislerde iiretimde kullanilan prosese ve
hammaddeye gore degisken icerige sahip atiksular meydana gelmektedir. Endiistriyel atiksular
organik ve inorganik cesitli kirleticiler igerirken renkli ve kokulu da olabilmektedir. Cevresel
acidan istenmeyen estetik ve saglik problemlerine sebep olabilecek endiistriyel atiksularin
aritilmadan desarj edilmeleri ekosistemlerin sagligi acisindan O6nemli tehditler meydana
getirmektedir.

Endiistriyel atiksularin aritilmasinda biyolojik, kimyasal ve fiziksel ¢esitli aritma metotlar
kullanilmaktadir. Ters osmoz vb. filtrasyon teknikleri ile saf suya kadar endiistriyel atiksularin
aritimlart gerceklestirilebilirken bu durum her zaman ekonomik ya da islevsel olmamaktadir.
Biyolojik sistemlerin aritma metodu olarak kullanilmasi ise aritma islemini gerceklestiren
canlilarin ortam sartlarina uygun olmayan Kkirleticiler varliginda islevsiz kalmasi sebebiyle
dezavantajli olabilmektedir.

Koagiilasyon, flokiilasyon ve ¢oktiirme prosesi endiistriyel atiksularin aritilmasinda kullanilan
iic agamal1 fizikokimyasal bir aritma metodudur. Bu metot ile atiksu biinyesinde bulunan
kirleticilerin koagiilant madde ilavesi ile bir araya getirilmesi hedeflenerek ¢oktiiriilmesi
vasitastyla uzaklastirilmas: prensibine dayanmaktadir. Aritma islemi neticesinde aritilmis su
meydana gelirken giderilen kirliligi biinyesinde barindiran aritma c¢amuru da meydana
gelmektedir. Kullanilan koagiilant ve atiksuda bulunan kirlilige gore olusan aritma ¢gamurunun
ise atik yOnetiminin saglanarak bertaraf edilmesi gerekmektedir. Bu derleme ¢alismada
endiistriyel atiksularin koagiilasyon, flokiilasyon ve c¢oktiirme prosesi ile aritilmasinda
kullanilan koagiilantlar hakkinda bilgi verilmistir. Ayrica literatiirde kullanilan dogal
koagiilantlar hakkinda giincel ¢aligmalar hakkinda bilgiler yer almaktadir.

Anahtar Kelimeler: Fizikokimyasal Aritma, Atiksu Aritimi1, Koagiilant, Cevre ve Halk Sagligt
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NATURAL COAGULANTS USED IN THE TREATMENT OF INDUSTRIAL
WASTEWATER

ABSTRACT

In facilities where industrial activities are carried out, wastewater with variable content is
generated according to the process and raw material used in production. Industrial wastewater
contains various organic and inorganic pollutants and can also be colored and smelly.
Discharging industrial wastewater, which can cause undesirable aesthetic and health problems
in terms of environment, without treatment poses significant threats to the health of ecosystems.
Various biological, chemical and physical treatment methods are used in the treatment of
industrial wastewater. While industrial wastewater can be treated up to pure water with filtration
techniques such as reverse osmosis, this is not always economical or functional. The use of
biological systems as a treatment method can be disadvantageous due to the fact that the living
beings performing the treatment process become dysfunctional in the presence of pollutants
that are not suitable for the environmental conditions.

Coagulation, flocculation and sedimentation process is a three-stage physicochemical treatment
method used in the treatment of industrial wastewater. This method is based on the principle of
removing the pollutants in the wastewater by bringing them together with the addition of
coagulant substance and removing them by sedimentation. As a result of the treatment process,
purified water is formed, and treatment sludge containing the removed pollution is also formed.
Depending on the coagulant used and the pollution in the wastewater, the treatment sludge
formed must be disposed of by ensuring waste management. In this compilation study,
information is given about the coagulants used in the treatment of industrial wastewater by
coagulation, flocculation and sedimentation processes. In addition, information is given about
current studies on natural coagulants used in the literature.

Keywords: Physicochemical Treatment, Wastewater Treatment, Coagulant, Environment and
Public Health

1. ENDUSTRIYEL ATIKSULAR VE ARITMA METOTLARI

Canlilik faaliyetlerin siirdiiriilmesi, giinliik ihtiyaclarin karsilanmasi ve talebe bagli istenilen

hizmetin/iiriiniin temin edilmesi amaciyla ¢esitli endiistriyel faaliyetler gerceklestirilmektedir.
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S6z konusu faaliyetler endiistriyel bir tesiste gergeklestirilirken hammaddeler birer girdi
olurken ¢iktilar ise prosese uygun gerceklestirilen hizmet/iiriin ve ayni1 zamanda iiretimden
kaynakli olusan atiklardir. Sanayi kaynakli olusan atiklar, iiretim prosesine ve kullanilan
hammaddenin bilesimine gére degiskenlik gosterirken ayni liretimi gergeklestirilen benzer

endiistriyel tesislerde bile farkliliklar gostermektedir.

Endiistriyel tesislerde olusan atiksular biinyelerinde bulunan agir metaller, organik igerik, renk,
kat1 maddeler vb. kirleticileri igermektedir. Ilgili bu kirleticiler ise alic1 ortamlara aritilmadan
desarj edilmeleri sonucunda ekosistemlerde tahribata sebep olurken dogal ortamin amacina
uygun olarak kullanilmasini engellemektedir. Yasal olarak endiistriyel atiksularin alict
ortamlara aritilmadan desarj edilmesi kontrol altina alinmis olup endiistriyel atiksular fiziksel,

kimyasal ve biyolojik metotlar ile aritilmaktadir.

Biyolojik aritma metotlar1 endiistriyel atiksularin aritilmasinda kullanilirken atiksuyun
bilesimindeki kirletici ylikii canli igeren bu sistemler i¢in sinirlayici olmaktadir. Ayrica
endiistriyel atiksularda iiretilen hizmete bagli olarak proses girdilerinin degisebilir olmasi
sebebiyle meydana gelen atiksuyunda bilesimi degisebilmektedir. Bu duru biyolojik sistemler
icin istenmeyen performans kayiplarinin gerceklesmesine sebep olmaktadir. Kalifiye eleman
ithtiyaci, miktar1 fazla ¢amur olusumu ve isletme maliyetleri ise bu sistemlerin dezavantajlari
olmaktadir. Kimyasal aritma sistemleri ile yasal mevzuata uygun ¢ikis konsantrasyonlari
saglanirken suyun yeniden proseste ya da baska amaclar i¢in kullanilmasi i¢in uygun bertaraf

siireci de yonetilebilmektedir.
2. KOAGULASYON, FLOKULASYON VE COKTURME PROSESI

Kimyasal bir aritma metodu olan koagiilasyon, flokiilasyon ve ¢oktiirme (KFC) prosesi, atiksu
biinyesinde bulunan kolloidal maddeler ve askida kati maddelerin bir araya toplanmasi ve
mevcut hacimlerinin artmasi neticesinde atiksu biinyesinde bulunan kirliliginde giderilmesinde
etkin olarak kullanilmaktadir. U¢ asamadan meydana gelen KFC prosesinin ilk asamasinda
(koagiilasyon) kolloidal maddelerin stabilitelerinin bozulmasi amaciyla koagiilant ad1 verilen
madde reaktore eklenmektedir. Tamamen karisimli ortamda eklenen koagiilant vasitasiyla

sudaki kolloidal denge bozularak askida kati maddeler ile birlikte ¢okelebilir bir forma
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dontismektedir. KFC prosesinin ikinci asamasinda (flokiilasyon) bir araya toplanmaya hazir
yumaklar daha yavas karistirma isleminin siirdiiriildiigii bu tinitede bir araya daha hizli bir
sekilde toplanirken bir sonraki asama olan ¢oktiirme asamasinda kirliligin giderilmesi i¢in

uygun hale getirilmektedir.

KFC prosesinin son asamasi olan ¢oktiirme {initesinde karistirma islemi gergeklestirilmeden
flokiilasyon iinitesinde ¢okelmeye hazir hale gelmis yumaklarin ¢oktiiriilerek uzaklastirilmasi
saglanmaktadir. Coktiirme iinitesinin list kisminda teskil edilmis toplama yapisi ile aritilmis su
iiniteden uzaklastirilirken ¢okelen ¢amur ise toplanarak bertaraf edilmesi amaciyla teskil
edilmig camur susuzlastirma tinitesine yonlendirilmektedir. Bu iinitede meydana gelen aritma
camuru biinyesinde bulunan su muhtevasi azaltildiktan sonra atiksuyun bilinyesinde bulunan
kirleticileri ve kullanilan koagiilanta ait kalintilar1 icereceginden yapilan camur analizine uygun

olarak bertaraf edilmesi gerekmektedir.

Endiistriyel atiksularin aritilmasinda KFC prosesinin uygulanmasi dncesinde laboratuvarda
gerceklestirilecek aritilabilirlik ¢aligmalart ile siire¢ sartlarinin en uygun forma getirilmesi
gerceklestirilmektedir. Laboratuvarda siirdiiriilen aritilabilirlik ¢aligmalari neticesinde ham
suyun karakterizasyonu gerceklestirilerek koagiilasyon, flokiilasyon ve ¢oktiirme iinitelerinde
atiksuyun temas siiresi belirlenirken hangi koagiilant madde ve dozunun ilavesi gibi teknik
caligmalarda siirdiiriilmektedir. Jar test (kavanoz testi) olarak adlandirilan laboratuvar analizleri
neticesinde KFC prosesine ait linitelerin temas siireleri, koagiilant miktar1 ve ¢esidi ile birlikte

meydana gelmesi muhtemel camur miktar1 belirlenmektedir.
3. ENDUSTRIYEL ATIKSULARIN ARITILMASINDA DOGAL KOAGULANTLAR

Koagiilant terimi, pihtilastirici veya topaklayict olarak nitelendirilen maddelerin genel adidir.
KFC prosesinde kirleticilerim stabilitesinin bozulmasi ve floklasmasi suretiyle ¢oktiiriilerek
uzaklastirilmas1 amaciyla koagiilantlar kullanilmaktadir. Endiistriyel atiksularin aritilmasinda
aliminyum siilfat [Al2(SO4)3], demir III kloriir (FeCls), magnezyum kloriir (MgCl) ve poli
aliiminyum klorit (PAC) gibi ¢esitli kimyasal koagiilantlar kullanilmaktadir. Ilgili her
koagiilanta ait uygun pH degerinin reaktor biinyesinde temin edilmesi gerekmekte oldugundan

koagiilant ilavesi takibinde aritma iinitesinde pH degerininde takip edilmesi gerekmektedir.
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Daha uzun zincirli kimyasal koagililant calismalar1 arastirmacilar tarafindan halihazirda
stirdiiriiliirken dogal materyallerin dogrudan ya da on islemlerden gecirilerek endiistriyel
atiksularin aritilmasinda kullanilmas1 da giliniimiizde gerceklestirilen O6nemli caligsmalari
arasinda yer almaktadir. Koagiilant olarak dogal materyallerin tizerine ¢alismalar stirdiiriilmesi
neticesinde atik olarak bertaraf edilecek olan materyal yeniden degerlendirilmekte ve kimyasal
icerikli ¢amur olusumu yerine daha az inorganik tuz iceren aritma ¢amuru olusumu ile
saglanabilmektedir. Ayrica inorganik tuzlardan ya da materyalden koagiilant sentezlenmesi
yerine tamamen biyolojik materyallerin kullanilmasi ile aritma siiregleri de yesil politikalar

kapsaminda siniflandirilmis olacaktir.

Literatiirlin incelenmesi ile denizde bulunan kabuklu canlilardan bulunan kitin maddesinden
sentezlenmis olan kitosan, mucize aga¢ olarak adlandirilan Moringa oleifera, bamya
(Abelmoschus esculentus) vb. canli kokenli dogal adsorbanlarin endiistriyel atiksularin
aritilmasinda kullanilabilirligi  arastirilmistir  (Gautam ve Saini, 2020). S6z konusu
koagiilantlarin kendi baslarina kullanimlarina literatiirde rastlanirken ayni1 zamanda kimyasal
koagiilantlar ile birlikte kullanimlar1 da gerceklestirilmistir (Cizelge 1).

Cizelge 1. Dogal koagiilantlarin endiistriyel atiksularin aritilmasinda kullanilabilirligine ait
calismalar ve aragtirmalara ait detaylar

. Giderilen
Koagiilant li tlll:;‘.ll Opgcr?zum Parametre ve Kaynak
ynag Giderim Verimi
Morlnga Paln}ye yagi 6000 mg/L AKM, %95 Thirugnanasambandham
oleifera degirmeni ve ark., 2014
Moringa . . Bulaniklik, %61,60 .
oleifera Siit endiistrisi 200 mg/L KOL %65 Patil ve Hugar, 2015
Moringa S Bulaniklik, %82 .
oleifera Deri endiistrisi 600 mg/L KOL %83 Kazi ve ark., 2013
) . TCK, %71
'\éllzﬂggs elrc(iei;(:ttrlilsi 40 mL BOL %72 Muralimohan ve ark., 2014
KOlI, %79
< Bulaniklik, %95 .
Kitosan | K81 ¥€ PUIP | 400 gy BOI, %90 Thirugnanasarbandham
Cnaustis KOI, %93 5
30000 mg/L
) Tekstil 25000 mg/L KOI, %65 .
Kitosan endiistrisi ve 30000 Renk, %43 Patel ve Vashi, 2013
mg/L
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Abelmoschus | Komiir yikama

400 mg/L Bulaniklik, %61,03 Babarao ve Verma, 2015
esculentus atiksuyu

Abelmoschus

esculentus + Bulaniklik, %97,24

demir 111 eg;'i‘:ttr'i'si 3’33 mgﬁt * 1 KOI, %85.,69 Wang ve ark., 2011
kloriir Renk, %93,57
heksahidrat
Kozmetik

Guar 300 mg/L Bulaniklik, %67,82 Carpinteyro ve ark., 2012

endiistrisi

* AKM, askida kat1 madde, BOI: biyokimyasal oksijen ihtiyac1, KOI: kimyasal oksijen ihtiyac,
TCK: toplam ¢oziinmiis kati

Cizelge 1 incelendigi zaman Moringa oleifera’nin ¢esitli endiistrilerde kullanildigi ve diger
kullanilan dogal materyallere gore daha kapsamli c¢alisildigi anlasilmaktadir. Ayrica dogal
koagiilantlar ile kimyasal koagiilantlarin birlikte kullanilmas1 ile Kirlilik giderimi
gerceklestildigi goriilmektedir. Endiistriyel atiksularin aritilmasinda yasal mevzuatlarda kontrol
parametresi temel olarak KOI iizerinden siirdiiriiliirken endiistriden endiistiye KOI desarj
konsantrasyonu ve yaninda Olgimii gergeklestirilecek diger Kirlilik parametreleri
degismektedir. Cizelge 1’de dogal koagiilantlar ile bulaniklik ve KOI iizerinden ¢alismalarin

genel olarak izlendigi tespit edilmistir.

4. SONUCLAR

KFC prosesi diinya genelinde endiistriyel atiksularin aritilmasinda etkin olarak
kullanilmaktadir. Meydana gelen aritma ¢amurunun bertarafi isletme gideri ve yasal zorunluluk
olarak aritma siireci i¢in dezavantajlar olustursa da istenilen desarj standartlarina ulasilmasi
sebebiyle kullanimi siirmektedir. Bu durum ise KFC prosesinin optimizasyonunun
arastirmacilar tarafindan ¢alisilmasi ve daha verimli sonuglarin elde edilmesi i¢cin modifiyeler
yapilmasmin 6nemini daha degerli hale getirmektedir. Bu asamada kimyasal koagiilantlarin
yaninda daha stirdiiriilebilir ve yesil politikalar geregi biyolojik kdkenli organizmalarin ya da
atiklarinin aritma verimi lizerine etkileri son yillarda calisilmistir. Bu hususta ise 6nemli
gelismeler elde edilerek kimyasal ve dogal koagiilantlarin bir arada kullanilmas1 ve ayr1 ayri
kullanilmast durumunda endiistriyel atiksularin aritilmasi gerceklestirilmistir. Bu hususta

budama ve endiistriyel iiretim sonuglarinda elde edilen materyaller ile koagiilant eldesi ve
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endiistriyel atiksular ile calisilmasi asamasinda halihazirda halen giincel ¢alismalar stirdiigii ve
bu alanda ilerleyen zamanlarda 6nemli gelismeler olacagi diistiniilmektedir.
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OZET

Yerkiire iizerinde artan sicaklik artiglarinin bir sebebi olan iklim degisikligi problemi ¢evresel
stirdiiriilebilirligi tehdit eden 6nemli etmenlerin basinda gelmektedir. Meydana gelen sicaklik
artiglart su dongiisiinii olumsuz olarak etkilerken buzullarin erimesi ve kuraklik problemi gibi
oldukg¢a ciddi problemlere sebep olmaktadir. Ayrica ekosistemlerde meydana gelen iklimsel
bozulmalar sebebiyle basta insanlar olmak iizere tiim canlilar dogrudan ya da dolayli olarak
meydana gelen degisikliklerden zarar gormekte olup artan niifusa bagli olarak mevcut gevresel
problemler giinden giine artig gostermektedir.

Cevresel siirdiiriilebilirlik kavrami esas olarak mevcut ortam sartlarinin korunarak bir sonraki
nesillere aktarilabilmesini hedeflemektedir. S6z konusu bu durumun saglanmasi ise tiikketimin
azaltilmasi, dogada meydana gelen tahribatin Onlenmesi ve/veya iyilestirilmesi ile
saglanabilmektedir. Siirdiiriilebilirligin saglanmas1 amaciyla Avrupa Birligi iilkeleri ve diger
iilkeler tarafindan yillar igerisinde c¢esitli politikalar ilan edilmis, siirdiiriilmiis ve bu
politikalarin gerceklestirilmesi i¢in yasal mevzuatlar olusturulmustur. Bu kapsamda daha
cevreci ve siirdiriilebilir bir yaklagim teskil etmek amaciyla 2019 yilinda Avrupa Birligi
tarafindan Avrupa Yesil Mutabakat iklim plani1 duyurulmustur. Yesil mutabakat kapsaminda
2050 yilina kadar Avrupa’nin karbondan arindirilmasi planlanarak Avrupa {ilkeleri arasinda
etkin ¢evreci adimlarin atilmasi i¢in ¢aligmalar baslatilmistir. Bu derleme ¢aligsmada sera gazlari
ve kiiresel 1sinmaya olan etkilerine iliskilendirilerek meydana getirdigi gevresel problemler
degerlendirilmistir. Ayrica ¢evresel siirdiiriilebilirligin canlilar ve diinya i¢in Onemine
deginilerek yesil mutabakat kavrami ve Tiirkiye’de siirdiiriilen yesil mutabakat ¢alismalarina

yer verilmistir.
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CLIMATE CHANGE, ENVIRONMENTAL SUSTAINABILITY AND THE GREEN
DEAL

ABSTRACT
The climate change problem, which is a reason for the increasing temperature increases on the
earth, is one of the important factors that threaten environmental sustainability. The temperature
increases that occur negatively affect the water cycle and cause very serious problems such as
melting glaciers and drought problems. In addition, due to the climatic deterioration in
ecosystems, all living things, especially humans, are directly or indirectly harmed by the
changes that occur, and the existing environmental problems are increasing day by day due to
the increasing population.
The concept of environmental sustainability mainly aims to protect the current environmental
conditions and transfer them to the next generations. This situation can be achieved by reducing
consumption, preventing and/or improving the damage in nature. In order to ensure
sustainability, various policies have been declared and maintained by the European Union
countries and other countries over the years, and legal regulations have been established to
implement these policies. In this context, the European Green Deal climate plan was announced
by the European Union in 2019 in order to create a more environmentally friendly and
sustainable approach. Within the scope of the green agreement, it is planned to decarbonize
Europe by 2050 and studies have been initiated to take effective environmental steps among
European countries. In this compilation study, the environmental problems caused by
greenhouse gases and their effects on global warming have been evaluated. In addition, the
importance of environmental sustainability for living beings and the world has been mentioned
and the concept of green agreement and the green agreement studies carried out in Turkey have
been included.
Keywords: Global Warming, Greenhouse Gases, European Union, Sustainability
1. KURESEL ISINMA VE iKLiM DEGISIKLiGi

Glinlimiizde, 8 milyardan fazla insanin yasadig yerkiirede, giindelik ihtiyaglarin karsilanmasi

ve liretim faaliyetlerinin diizenli olarak siirdiiriilmesi amaciyla hammadde tiiketimi yoluyla
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dogal kaynaklar yenilenemeyecek bir hizda kullanilmaktadir. Bu iiretim ve tiiketim stiregleri
neticesinde enerji eldesi, ulasim ve g¢esitli proseslerin igletilmesi i¢in basta fosil yakitlar olmak
tizere gesitli kaynaklar kullanilarak karbondioksit (COz), karbonmonoksit (CO), metan (CHa),
kiikiirt oksitler (SOx) ve azot oksitler (NOx) gibi gazlar ortaya ¢ikmaktadir. Bu gazlar, hava
kirliligine sebep olurken yeryliziinii saran atmosfer tabakalar1 arasinda yayilip Diinya’dan

uzaya yanstyan 1sinin uzaklagsmasini kisitlamaktadir (Piring ve Hizarci Beser, 2024).

Isinan hava, yeryiiziinden atmosfere dogru yiikselme egilimi gostermektedir. Yanma tirtinleri
sonucu olusan gazlarin atmosferde yogunlagmasi sonucu, i1sinan havanin uzaya ulagmasi
engellenerek isinin Diinya’dan uzaklagmasi onlenir. Bu durum, yeryiiziiniin giderek isinarak
sera etkisi denen olumsuz bir duruma yol agar. Sera etkisi, yani iklim degisikligi, kiiresel bir
problem olup, buzullarin erimesi ve deniz seviyesinde yiikselme gibi sorunlara neden
olmaktadir. Mevsim diizenlerinin bozulmasi nedeniyle kuraklik ve asir1 yagis gibi ekstrem hava
kosullart meydana gelmektedir. Bu diizensizlikler, dogal afetlerin artis1 ile sonuglanmakta olup,
yerkiirenin 1sinmasinin etkilerinin de artmasi beklenmektedir (Patz, Grabow ve Limaye, 2014;
Silaydin Aydin ve Kahraman, 2022; Ozerdem, 2024).

Iklim degisikligi, uluslararas1 dlgekte dnemli bir cevre sorunudur ve etkilerinin azaltilmasina
yonelik diizenlemeler ulusal ve uluslararasi diizeylerde gerceklestirilir. Uluslararas1 anlagmalar,
protokoller, ulusal eylem planlari, enerji politikalar1 ve karbon piyasalar1 gibi diizenlemelerle
iklim degisikliginin etkilerinin minimize edilmesi amaglanmaktadir (Sengiin ve Ozden 2022).
1997 yilinda Japonya'nin Kyoto sehrinde diizenlenen Birlesmis Milletler Iklim Degisikligi
Cerceve Sozlesmesi'nin bir pargast olarak Kyoto Protokolii imzalanmistir. Bu protokoliin ana
amaci, kiiresel sera gazi emisyonlarini azaltmayi ve bdylece kiiresel 1sinmanin etkilerini
sinirlamay1 hedeflemektir. Protokol, devletlere sera gaz1 emisyonlarini 1990 yili verilerine gore
%S5 azaltma yiikiimluligii getirmistir. Bu nedenle sera gazi1 emisyonlar: yiliksek olan devletler
ve kurumlar, karbon ayak izlerini hesaplamakta ve bu dogrultuda karbon ayak izlerini azaltici

tedbirler almaktadirlar (Binboga, 2017; Erdogan, 2020; Cayiragasi ve Sakici, 2021)
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2. CEVRESEL SURDURULEBILIRLIK

Stirdiiriilebilirlik, insanlarin giinliikk ihtiyaglarmi karsilarken bugilinkii kaynaklarin gelecek
nesillere de aktarilabilmesi i¢in izlenmesi gereken siireglerin biitiiniidir. Bu kavram,
giinlimiiziin hammaddelerini tiiketirken gelecegi de diislinerek uygulanan politikalarin
somutlagmis adimlaridir. Tiiketim gergeklestirilirken ¢evresel etkilerin en aza indirilmesi ve
ekosistemin korunmasi amaciyla insan haklar1 dogrultusunda atilmasi gereken ekosistem odakli

uygulamalarin bir tanimidir (Tunca, 2021; Kiigiik ve Giines, 2013).

Stuirdiiriilebilirlik, kigisel ve bdlgesel olarak ele alimmalidir. Bir bireyin tek bagina
olusturabilecegi kirlilik, o bolgedeki diger bireylerle birlikte biitiinciil sonuglara sebep
olmaktadir. Bu durum, kiiresellesen bir diinyada birbirleri ile iligskilendirilerek ¢evremizi tehdit
etmektedir. Bu nedenle siirdiiriilebilirlik, diinya genelinde dikkat edilmesi ve uygulanmasi

gereken kiiresel bir zorunluluktur (Stikliim, 2022; Kayar ve Kutlu, 2022).

Gilinlimiizde, ¢evresel siirdiiriilebilirlik, doganin korunmasi ve atik yonetimi konular1 giderek
daha fazla 6nem kazanmaktadir. Strdiiriilebilirlik, dogal kaynaklarin daha etkin kullanilmas1
ve ¢evrenin korunmasi amaci giiden, ¢evresel sorunlar ve iklim degisikligi gibi zorluklarla basa
cikabilmek adina 6nemli bir kavramdir. Cevresel siirdiiriilebilirlik i¢in ¢esitli politika, strateji

ve uygulamalarin benimsenmesi gerekmektedir.

Toplumlarin stirdiiriilebilirlik anlayisint benimsemesi, uzun vadede c¢evresel etkilerin
azaltilmas1 ve ekosistemin korunmasi agisindan hayati 6énem tasimaktadir. Bu dogrultuda,
stirdiiriilebilirlik, sadece cevresel degil, ayn1 zamanda sosyal ve ekonomik boyutlari ile de ele
alinmalidir. Ekonomik biiyiimenin ¢evresel ve sosyal sorumluluklarla dengelenmesi,

siirdiiriilebilir bir gelecegin anahtaridir (Gedik, 2020).

Yerel yonetimlerin ve bireylerin siirdiiriilebilirlik konusunda farkindaliklarini artirmasi, kiiresel
olgekte olumlu degisiklikler yaratabilir. Ozellikle, egitim ve bilinglendirme g¢alismalarinin
onemi biiyiiktiir. Okullarda ve topluluk merkezlerinde siirdiiriilebilirlik lizerine programlar ve
atolyeler diizenlemek, geng nesillerin bu konuda bilinglenmesine yardimei olacaktir. Boylece,
stirdiiriilebilir bir yagam tarzi1 benimsemek ve gelecegi korumak i¢in gereken adimlar atilabilir

(Sahin ve Ozdemir, 2023).
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3. YESIL MUTABAKAT

Avrupa Yesil Miikabatt 2019 yilinda duyurularak 2020 yilinda onaylanmis bir politika
paketidir. Yesil Mutabakat, Avrupa Birligi'nin 2050 yilina kadar karbon serbest bolge haline
gelmesi amaciyla teskil edilen gesitli politika ve stratejileri biinyesinde barindirmaktadir. iklim
degisikligi ile miicadele programlari kapsaminda sunulan yesil mukabat ¢aligmalart ile ilk
hedefte 2030 yilina kadar 1990 seviyelerine gdre sera gazi emisyonlarin1 %355 oraninda
azaltmasi amaciyla g¢esitli hedefler belirlenmistir. Bu hedeflerin gergeklestirilmesi i¢in "Fit for

55" paketi de sunulmus ve cesitli mevzuatlar ve diizenlemeler ile desteklenmistir (Sapmaz
Veral, 2023; Kiraz, 2024).

Yesil mutabakat, enerji sektoriinde radikal degisiklikler oOngorerek fosil yakitlardan
yenilenebilir enerji kaynaklarina gecisi tesvik eder. Yesil enerji yatirimlari, enerji verimliliginin
artirilmas1 ve karbon emisyonlarinin azaltilmasi ana hedefler arasindadir. Enerji verimliligi
projeleri ve yenilenebilir enerji yatirimlar1 sayesinde enerji {iretimi ve tiiketimi siireglerinde
cevreye zarar veren emisyonlarin minimize edilmesi, siirdiiriilebilir bir gelecek icin kritik
Ooneme sahip olmaktadir. Enerji alaninda saglanacak bu dnlemler neticesinde ise atmosfere
salinan karbondioksit miktarini ciddi oranda azaltarak kiiresel 1sinmanin etkilerini hafifletmeye

ve iklim degisikligiyle basa ¢ikmaya yardimer olacaktir (Ecer ve ark., 2021; Yilmaz, 2022).

Yesil Mutabakat caligmalari, sadece iklim degisikligiyle miicadele etmekle kalmayip ayni
zamanda c¢evresel siirdiiriilebilirligi saglamayir da amaglamaktadir. Bu kapsamda, dogal
kaynaklarin stirdiiriilebilir kullanimini tesvik eden ve biyogesitliligin korunmasina yonelik
politikalar gelistirilmistir. Toprak, su ve hava kalitesinin iyilestirilmesi, tarimsal uygulamalarin
doga dostu yontemlerle yapilmasi ve ormanlarin korunmasi gibi dnlemler, ekosistemlerin
sagligin1 koruyarak biyolojik c¢esitliligi artirmakta ve dogal yasam alanlarin1 giivence altina
almaktadir. Ayrica, ¢evresel kirliligin azaltilmasi ve dongilisel ekonomiye gegisin
hizlandirilmasi, kaynaklarin daha verimli kullanimini saglamakta ve atik miktarmi en aza

indirmektedir (Ath ve ark., 2023; Cetiner, 2024).
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4. TURKIYE’DE GERCEKLESTIRILEN YESIL MUTABAKAT CALISMALARI

Tiirkiye'nin yesil mutabakat1 benimsemesi, uluslararasi ticarette rekabetci olmay1 ve ekonomik
bliylimeyi siirdiiriilebilir bir sekilde saglamayr amaglamaktadir. Bu hedef dogrultusunda,
Tiirkiye, Avrupa Yesil Mutabakati (AYM) ve diger uluslararasi yesil donlisiim politikalarina
uyum saglamak igin gesitli eylem planlari ve politikalar gelistirmistir. Ozellikle sanayi ve
teknoloji sektorlerinde yesil liretim yaklagimlar1 tesvik edilerek ¢evre dostu teknolojilerin

kullanimi artirilmaktadir (Kiraz, 2024; Link 1).

Y esil mutabakatin tilkemizde uygulanabilirligi ve altyapisinin incelerek gelistirilmesi icin kamu
ve Ozel sektor isbirligi igerisinde cesitli eylem planlar1 hazirlamistir. T.C. Ticaret Bakanligi,
Yesil Mutabakat Eylem Plan1 ve Yesil Mutabakat Calisma Grubu (YMCG) araciliiyla bu
politikalarin uygulanmasini koordine etmektedir. Bu plan, sinirda karbon diizenlemeleri, yesil
ve dongiisel ekonomi, yesil finansman, temiz enerji arzi, siirdiiriilebilir tarim ve akilli ulagim
gibi birgok alan1 kapsamaktadir. S6z konusu projelere ait planlamalar ve siireg ¢izelgeleri ne
T.C. Ticaret Bakanlig1 internet sitesi tizerinden ulasilabilmekte olup halihazirda 2021 yilinda
hazirlanmis olan yesil mutabakat eylem plani islevde bulunmaktadir (Ecer ve ark., 2021, Link

2).Tirkiye’de k
5. SONUCLAR

Yesil mutabakat’in basartya ulagmasi i¢in toplumun tiim kesimlerinin katiliminin ve isbirliginin
saglanmasi gerekmektedir. Bu nedenle, halkin bilin¢lendirilmesi ve yesil ekonomiye gegis
stirecinde desteklenmesi biiyiik 6nem tasimaktadir. Egitim programlari ve kamu bilgilendirme
kampanyalari ile stirdiiriilebilirlik konusundaki farkindalik artirilmali ve bireyler ¢evre dostu
davraniglara tesvik edilmelidir. Ayn1 zamanda, isletmelerin ve endiistrilerin yesil dontisiime
uyum saglamasi icin finansal ve teknik destek mekanizmalar1 olusturulmalidir. Bu sekilde,
stirdiiriilebilir kalkinma hedeflerine ulasmak ve gelecek nesillere daha yasanabilir bir diinya

birakmak mumkiin olacaktir.
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OZET

Bu ¢alismanin konusu, Tirkiye'de yetisen Disbudak (Fraxinus L), Kaymn (Fagus sp. L.) ve
Karaagag (Ulmus L.) agag tiirlerinin biikiilme yarigaplart ve biikiillme sonrasi mekanik
ozelliklerindeki degisimler incelenmistir. Ahsap malzemeye form verme islemleri uzun
yillardir mobilya ve ¢esitli endiistrilerde kullanilmaktadir. Biilkme islemi ahsabin esnekligi ve
dayanim Ozelliklerini artirmak igin buharlama gibi 6n islemlerle desteklenir. Calismada 195
mm ve 275 mm yarigaplarindaki kaliplarla biikiilen 6rnekler, TS EN 408+A1 ve TS ISO 13061-
5 standartlarina gore basing direnci testine tabi tutulmus ve buharlama islemi ile biikme
yaricapinin etkileri degerlendirilmistir. TS ISO 13061-1 standardina gore yogunluk ve TS ISO
13061-2 standardina gore rutubet degerleri belirlenmistir. Yogunluk ve rutubet belirlemek i¢in
60 oOrnek, basing degerlerinin tespiti icin 60 Ornek toplam 120 oOrnek ile calisma
gerceklestirilmistir. Elde edilen fiziksel 6zelliklerden yogunluklar: sirasi ile disbudak 0,705
g/cm3, kayin 0,623 g/cm3, karaagac 0,593 g/cm3; rutubet degerleri ise disbudak %11.45, kayin
%10.66, karaagag¢ % 9.75 olarak elde edilmistir. Basing degerleri kiyaslamasinda yarigap1 195
mm olan gruptan en biiyiik kuvvette disbudak 6rneklerinin 2332,35 N’ da, yarigapt 275 mm
olan grupta ise en biiylik kuvvette kayin 6rneklerinin 1782,11 N’ da kirildig1 gozlemlenmistir.
Uc agac tiiriinde biikiilmiis ahsaplarin fiziksel ve mekanik o6zelliklerindeki degisimleri
incelenmis yarigapt 195 mm olan biilkme mobilya imalatinda disbudak agaci, yaricap1 275 mm
olan biikme mobilya imalatinda ise kaym agacinin kullanilmasi tavsiye edilmektedir. Inceleme
kapsamindaki ahsaplarin statik ve dinamik egilmeler karsisindaki davramislarimin da
belirlenerek literatiire kazandirilmasi1 6nem arz etmektedir. Ayrica, sandalye sirtliklari ve

kolgaklar1 gibi mobilya parcalarinda kullanimi uygun diger agag tiirlerinin de fiziksel ve
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mekanik Ozelliklerinin belirlenmesi ve bu tiir mobilyalarin da bir biitiin olarak testlere tabi
tutulmasi ve incelenmesi onerilmektir.

Anahtar Kelimeler: Ahsap biikme, biikkme yarigapi, mekanik 6zellikler, fiziksel 6zellikler

BENDING RADII AND POST-BENDING PHYSICAL AND MECHANICAL
PROPERTIES OF SOME WOOD SPECIES

ABSTRACT

This study examines the bending radii and changes in mechanical properties after bending for
Ash (Fraxinus L.), Beech (Fagus sp. L.), and EIm (Ulmus L.) tree species grown in Turkey.
Wood shaping processes have been utilized in the furniture and various industries for many
years. The bending process is supported by pre-treatments, such as steaming, to enhance the
flexibility and strength properties of the wood. In this study, samples bent with molds of 195
mm and 275 mm radii were subjected to compression resistance tests according to TS EN
408+A1 and TS ISO 13061-5 standards, and the effects of steaming and bending radius were
evaluated. Density was determined according to TS I1SO 13061-1 and moisture content
according to TS ISO 13061-2 standards. A total of 120 samples were used, including 60 for
determining density and moisture content and 60 for determining compression values. The
physical properties obtained show densities of 0.705 g/cm? for ash, 0.623 g/cm? for beech, and
0.593 g/cm?® for elm; and moisture values of 11.45% for ash, 10.66% for beech, and 9.75% for
elm. In the compression value comparison, it was observed that in the group with a radius of
195 mm, ash samples fractured at the highest force of 2332.35 N, while in the group with a
radius of 275 mm, beech samples fractured at the highest force of 1782.11 N. Changes in the
physical and mechanical properties of bent wood in these three tree species were examined, and
it is recommended to use ash wood in the manufacturing of bent furniture with a radius of 195
mm and beech wood with a radius of 275 mm. It is essential to identify the static and dynamic
behaviors of these woods under bending for future studies and add to the literature.
Additionally, it is suggested to identify the physical and mechanical properties of other tree
species suitable for use in furniture parts, such as chair backs and armrests, and to test and
examine these types of furniture as a whole.

Keywords: Wood bending, bending radius, mechanical properties, physical properties
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OZET

Glinlimiizde siirdiiriilebilirlik ve geri doniisiim, hem ¢evresel hem de ekonomik agidan biiyiik
onem tasimaktadir. Ozellikle tekstil sektorii, biiyiik miktarlarda atik {iretmesi nedeniyle
cevresel etkileri en yiiksek endiistrilerden biridir. Bu durum, tekstil atiklarinin geri kazanimi ve
yeniden degerlendirilmesi konusundaki ¢aligmalart zorunlu kilmaktadir. Tekstil atiklarindan
iiretilen malzemeler, sadece atik miktarini azaltmakla kalmayip, ayn1 zamanda yeni iiriinler igin
hammadde olarak kullanilarak dongiisel ekonomiye katki saglamaktadir. Bu ¢calismada, tekstil
atiklarindan iiretilen kegelerin 1s1 yalitim performanslari incelenmistir. Is1 yalitimi, hem konfor
hem de enerji verimliligi agisindan 6nemli bir kriter oldugundan, bu tiir malzemelerin
gelistirilmesi ve performanslarinin degerlendirilmesi biiylik onem tasimaktadir. Tekstil
atiklarindan tretilen keceler, geri dontisiimlii icerikleri ve potansiyel yalitim o6zellikleri ile bu
alanda bir alternatif olarak 6ne ¢ikmaktadir. Arastirma kapsaminda, farkli bilesimlerde ve
agirliklarda alt1 farkl kece numunesi degerlendirilmistir. Numuneler, geri doniistimlii polyester
(PES), polipropilen (PP), pamuk ve kenevir gibi ¢esitli malzemelerden olusmaktadir. Her bir
numune, farkli kompozisyon ve yogunluklariyla 1s1 yalitim performans: agisindan test
edilmistir. Ornegin, %100 geri doniisiimlii PES'ten iiretilen keceler, farkli karisim oranlariyla
geri doniisiimlii pamuk, PP ve kenevir igerikli kegelerle karsilastirilmistir. Calismanin amaci,
bu geri doniistliriilmiis tekstil kecelerinin yalitimda ne derece etkili olabilecegini belirlemek ve
boylelikle stirdiiriilebilir yapi1 malzemeleri gelistirme siirecine katki saglamaktir. Yapilan
testlerde TS EN 12667 standartlarina uygun olarak farkli icerik ve yogunluklara sahip geri

doniistiriilmiis tekstil kecelerinin termal performanslari incelenmistir. PES-PP-Pamuk
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karisimli ikinci numune, 0,035 W/m.K degeri ile en diisiik lambda degerini ve 2,440 W/m2.K
degeri ile en diigiikk U degerini vererek en iyi 1s1 yalitim performansini sergileyen kege grubu
olmustur. PP-PES karisimi igeren dordiincii numunenin ise 5,95 W/m2.K degeri ile en yliksek
U degerine sahip oldugu gorilmiistiir. Genel olarak, bu kegeler termal yalitim agisindan
potansiyel sunmakta olup, farkli ihtiyaglara gore degerlendirilebilirler. Elde edilen sonuglar,
geri doniislimli tekstil malzemelerinin yap1 sektoriinde daha genis bir kullanim alani
bulabilecegi potansiyelini ortaya koymaktadir. Yapi sektoriinde kullanilan yapisal ahsap
panellerin gelistirilmesi silirecinde bu caligmada test edilen farkli icerikli kece malzemeleri,
siirdiiriilebilirlik ve geri donilisiim acisindan 6nemli bir katki saglayacagi diisiiniilmektedir.
Ahsap yapilarin duvar, zemin vb. tasiyict veya tasiyici olmayan kisimlarinda kullanilmasi

onerilir.
Anahtar kelimeler: Kege, Siirdiiriilebilirlik, Is1 Iletim Katsayis1, Yap1, Tekstil Atiklari

ABSTRACT

Today, sustainability and recycling play an important role both environmentally and
economically. Particularly, the textile sector, which is the one of the highest-impact industries
due to its large waste production, makes the recovery and reuse of textile waste essential.
Materials produced from textile waste not only reduce waste amounts but also serve as raw
materials for new products, contributing to the circular economy. This study examines the
thermal insulation performance of felts produced from textile waste. Since thermal insulation
is a crucial criterion in terms of comfort and energy efficiency, the development and
performance assessment of such materials are of great importance. Felts made from textile
waste, with their recycled content and potential insulation properties, stand out as a promising
alternative in this field. The study evaluates six different felt samples with varying
compositions and weights. The samples consist of materials such as recycled polyester (PES),
polypropylene (PP), cotton, and hemp. Each sample was tested for thermal insulation
performance, with their different compositions and densities. For example, felts made of 100%
recycled PES were compared with felts containing recycled cotton, PP, and hemp in varying
mixture ratios. The aim of the study is to determine the effectiveness of these recycled textile

felts in insulation, thereby contributing to the development of sustainable building materials.
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In accordance with TS EN 12667 standards, thermal performance tests were conducted on
recycled textile felts with various contents and densities. The second sample, composed of a
PES-PP-Cotton blend, demonstrated the best thermal insulation performance, with the lowest
lambda value of 0.03448 W/m.K and the lowest U-value of 2.4398 W/m?.K. In contrast, the
fourth sample, containing a PP-PES mixture, exhibited the highest U-value at 5.95 W/m2K.
Overall, these felts show potential for thermal insulation and can be adapted to various needs.
The results indicate the potential for recycled textile materials to gain broader application in
the construction sector. In the development of structural wood panels used in construction, the
felt materials tested in this study, with their varied compositions, can make a valuable
contribution to sustainability and recycling efforts, potentially guiding future studies on the

necessity of applying external insulation materials in wooden structures."
Keywords: Felt, Sustainability Thermal conductivity, Construction, Textile waste
1.GIRIS

Insan ihtiyacinin en temel 6gelerinden olan ortiinme ve korunma amaciyla kullanilmaya
baslanan tekstil iirinleri, zamanla bir ticaret kaynagma doniismiistiir. (Ucgiil, Turak,2015).
Glinlimiizde tekstil tiriinleri, evde dekoratif amagli kullanilan kumas parcalarindan hastanelere
kadar hemen hemen her yerde kullanilmaktadir. Tiirkiye' de tekstil sanayisi hem ithalat hem de
ithracat yoniinden on siralarda yer almakta ve ekonomi iginde en agirlikli pay:r olusturmaktadir

(Kozak,2010).

Tekstil endiistrisi, su ve yakit tiiketiminde biiylik bir paya sahiptir. Kisi bagina tekstil tiiketimi
gittikge artmakta olup yilda yaklasik 20 kg’dir. Tekstil endiistrinin zararli gevresel etkilerini
azaltmaya yardimci olacak ¢oziimler gelistirilmelidir. Sadece Hindistan'da Polyester ve Pamuk,
tekstil igleme siirecinin %80'inden fazlasini olusturmaktadir (Athalye,2012). 2007 yilinda trend
olan “Hizli Moda” kavramu tiiketicilerin kiyafetleri tek kullanimlik olarak gérmesine, 6zellikle
polyester olmak iizere yapay elyaflara olan talebin 15 yilda neredeyse iki katina ¢ikmasina

sebep olmustur (Claudio,2007).
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Diinya genelinde her tiiketici yilda ortalama 32 kg ayakkabi1 ve giysiyi ¢Ope atmaktadir.
Arastirmalara gére bunun %95’ inin geri doniistiiriilmesi miimkiindiir. Geri doniistiiriilen her 1
kg pamuk, 20.000 litre su tasarrufu saglamaktadir (Hazirgiyim ist,2020). 2020 TUIK verilerine
gore, her yil geri kazanim tesislerine ortalama 124 belediye tarafindan 28.382 ton tekstil ve deri

atig1 gonderilmektedir (TUIK,2020).

Geri dontistim, kullanilmayacak olan iirlinlerin siirdiirebilirligini saglamak, ¢evreyi korumak
amactyla bu triinleri bir takim fiziksel ve kimyasal islemlerden gecirerek tekrar kullanilabilir
hale getirmektir. Cesitli kuruluslar tekstil atiklarini igleme, aza indirgeme, geri doniistiirme ve
enerji kazanimi gibi stratejilerle yonetilmektedir. (Tiiremen ,2019). Tekstil endiistrisindeki atik
fazlaligi, geri doniisiim ile ilgili ¢ok sayida calisma yapilmasinin 6niinii agmistir. Pamuk
atiklarindan metan gazi iiretilmektedir. Pamuk, seliiloz bakimindan zengin olan, suda yiizmeye
meyilli kat1 partikiiller igerir. Bu avantaji kullanmak i¢in kurulan reaktorde yapilan deneylerde,
hayvan giibresi ile beslenen pamuk atiklarinin onuncu giinden itibaren siirekli biyogaz iirettigi
ve yiiksek verim sagladig1 bulunmustur. Uretilen gazin yiiksek metan igerigi, bir dizel motorda
cift yakit olarak test edildiginde dizel yakit tasarrufunun %60’a kadar ¢ikabilecegini
gostermistir (Raj, 2009).

Kege, soguga dayanikli ve kalin bir tekstil tiriiniidiir. Sert iklim sartlarina dayaniklidir. Tiirk
tarthine bakildiginda bozkirda hayvancilikla geginen Tiirklerin tekstil Uiriinler: tirettigi ve bu
driinlerin yagmur ve firtinaya dayanikli olacak sekilde tasarlandigi goriilmiistiir. En fazla
kullanim alan1 giyim ve ¢adir oOrtiisii olarak goriilmiistiir. Cadirlarda cesitli kegeler kullanilmis
ve bunlar demir ¢ubuklarla gii¢lendirilmistir. Ggebe hayat siiren Tiirkler biiytlik ¢adirli arabalar
insaa etmisler ve ¢adirlarda kege kullanmislardir (Eraslan,2019). Kece hem dokumadan hem
kumastan daha eskidir. Uretimi dokuma gerektirmedigi icin ge¢mis zamanlarda ¢ok
kullanilmistir. Sibirya'daki Tiai Daglari'nda bulunan gogebe atlilarin donmus mezarlarinda
kesfedilen en eski kece kalintilarinin yaklasik MO 700 yilina ait oldugu tahmin edilmektedir
(Maigari,2013).

Tekirdag'da PES, PP, kenevir gibi tekstil atiklarindan kege tireterek 60 iilkeye ihra¢ eden ve 50

bin ton kapasiteye sahip olan Siteks AS, otomotiv, beyaz esya, mobilya ve insaat sektorlerinde
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kullanilan kegelerin iiretiminde yiiksek miktarda geri doniistiiriilmiis ham madde kullandigini
belirtmistir (Karaduman,2023). Geri doniistiiriilmiis polyester (PES), polipropilen (PP), pamuk
ve kenevir gibi farkli malzemelerden iiretilmis kege 6rnekleri tizerinde 1s1 ve ses yalitimindaki
etkiler analiz edildiginde ise, geri dontstiiriilmiis tekstil kegelerinin 1s1 yalitim performansinin
iyl oldugu goriilmiistiir. Baz1 malzemelerin digerlerine gére daha iyi 1s1 yalitimi sagladig,

bazilarinin ise daha diisiik performans sergiledigi goriilmiistiir (Navone, 2020).

Tekstil iiriinlerinde kullanilan baz1 malzemelerin, ham hali ile 1s1 gecirgenligi izerinde yapilmis
olan calismalar bulunmaktadir. Ornegin kenevirin iletkenligi incelenmis, bunun sonucunda
malzeme matrisine dahil edilmesi durumunda su emici 6zelliginden dolay1 termal iletkenligi
arttirdigi sonucuna varilmistir (Fernea, 2019). Ayrica su tutma egiliminin fazla olmasi
dezavantaj olursa su itici bitimle beraber kullanildiginda yaliim malzemesi olarak
kullanilabilir (Nazife,2019). Termoplastik bir polimer olan polipropilen (PP) yalitim malzemesi
olarak incelenmistir. Ayrica PP ve PES iiretim siireclerinin karbon ayak izi analiz edildiginde
PP ipligin ¢evreye daha az zarar verdigini ve daha siirdiiriilebilir bir secenek oldugu ortaya

konulmustur. Bu nedenle PES yerine PP kullanimin1 6nerilmektedir (Demirdelen, 2023)

Bu calismada ise geri doniisiim ve siirdiiriilebilirlik odakli olarak tekstil atiklarindan iiretilen
kecelerin, yap1 sektoriinde potansiyel birer yalitim malzemesi olarak kullanilmasi incelenmistir.
Farkli malzeme ve bilesimlerden iiretilen keceler, hem ¢evresel hem de ekonomik agidan
onemli avantajlar sunmaktadir. Yapilan aragtirma, geri doniistiiriilmiis tekstil malzemelerinin
yalittm performansinin, o6zellikle siirdiiriilebilir yap1 uygulamalarinda nasil bir rol
oynayabilecegini ortaya koymaktadir. Bu calismanin elde edecegi bulgular, geri doniistiiriilmiis
tekstil malzemelerinin insaat sektorii i¢in daha genis bir kullanim alani bulabilecegine dair

Onemli bir katki sunacaktir.
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2.1. Materyal

Bu ¢alismada, Siteks A.S. tarafindan tekstil atiklarindan tiretilen alt1 ¢esit kege numunesi, her
bir kege grubundan 5, toplam 30 6rnek ile ¢aligma hazirlanmistir. Her bir numune, belirli agirlik
ve kompozisyonlara gore, 1s1 yalitim performanslarini1 degerlendirmek amaciyla hazirlanmistir.

Numunelerin 6zellikleri Tablo 1.’de ve fotograflar1 Sekil.1’de verilmistir. Termal iletkenlik

ISARC
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2. MATERYAL ve METOD

testi i¢in Linseis HFM 300 markal1 test cihazi kullanilmistir.

Sekil 1 : Farkli i¢erikli numunelerin fotograflar

Tablo 1. Kullanilan numunelerin ozellikleri

Kege Numarasi Birim Agirhik Kecge igerigi
1.Numune 1050 gr/m? PES + PP
2.Numune 1500 gr/m? PES + PP + Pamuk
3.Numune 1200 gr/m? %100 PES

4 Numune 800 gr/m? PP + PES
5.Numune 1350 gsm Pamuk + PES
6.Numune 1200 gr/m? Kenevir + PP

PES: Poliester

PP: Polipropilen
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2.2. Metod

Is1 fletim Testi

Kompozit malzemelerin i¢yapisinda homojenlige uymayan karmasikliklar bulunur. Bu sebeple
kompozit malzemelerde 1s1l iletim testlerinin yapilmasi diger malzemelere kiyasla zordur.
Ancak teknolojinin gelismesiyle ¢esitli cihazlar tretilmistir (Yesilata,2007). Bu g¢alismada
termal iletkenlik analiz cihaz1 kullanilmistir. Bu cihaz, sicaklik farki bulunan iki plaka arasina
yerlestirilen numuneden gecen 1s1 akisini dlgmeye dayanan bir prensiple ¢alisir. Plakalarin
sicakliklari, peltier prensibi kullanilarak kontrol edilir. Peltier, dogru akimla calisan ve akim
yOniine bagl olarak bir yiizeyi asir1 sogurken diger yiizeyi asir1 1sinan bir elektronik cihazdir
(Maral,2018). Numunelerde 1s1 iletim katsayisi igin farkli sicakliklarda termal iletkenlik testi
yapilmistir. Test yapilmadan 6nce numuneler iklimlendirme dolabinda 40 C sicaklik %65 bagil
nemde stabilize edilmistir. Bu ¢alismada kullanilan cihazin deney diizenegi ve deneyin yapilist

sekilde gosterilmistir.

PC

000000000000000000000 0]s:seguma

Peltier Modulleri
Sicak Plaka
Isi akisi donugturcl

n
umu

Is1 akig yoni

NUMUNE
1 “lIsi akis| donusgturcl
{ Peltier
00000000000000000000°0 0]suseguma
Sekil 2: Termal iletkenlik Cihazi Deney Diizenegi (Linseis)

Inlik tespiti igi

\i

potiyometre kurult

Sekil 3: Deneyin Yapilis

Is1 gegirgenlik katsayisi degeri (U) asagidaki formiille hesaplanir (Biilbiil,2024)
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U=nd

U: Is1 gecirgenlik katsayis1 (W/m?.K)
A : Is1iletkenlik katsayis1 (W/m.K)
d: Deney numunesinin kalinligi
3.BULGULAR

Numunelerin igerikleri ve yogunluklari, termal performanslarini dogrudan etkilemektedir.
Ozellikle %100 PES igeren {i¢iincii numune, 1200 gr/m? yogunlukla en yiiksek yogunluga sahip
gruptur. Bu tiir farkli igerik ve birim agirliklara sahip kegeler, cesitli termal yalitim

senaryolarinda kullanilma potansiyeline sahiptir.

Kece Numune Icerigi  Yoguluk Lambda Degerleri U-Value Degerleri
Numarasi (W/m.K) (W/m2.K)
(9/m?)

1.Numune  PES-PP 1050 0,043 5,010

2.Numune  PES-PP-Pamuk 1500 0,035 2,440

3.Numune %100 PES 1200 0,039 5,125

4.Numune  PES-PP 800 0,038 5,950

5.Numune  PES-Pamuk 1350 0,039 3,847

6.Numune  PP-PES 1200 0,039 4,931

Is1 iletim testlerinde kecelerin lambda degerleri incelendiginde en diisiik ortalama lambda
degeri 0,035 ile ikinci numunede gézlemlenmistir. Bu durum, PES-PP-Pamuk karisiminin, 1s1
iletimine kars1 daha etkili bir direng sagladigim gostermektedir. Ugiincii numune (%100 PES)
ise 0,039 ortalama lambda degeriyle iyi bir performans sergilemistir. Genel olarak, numunelerin
lambda degerleri, geri doniistiiriilmiis tekstil kecelerinin termal performans agisindan verimli

olabilecegini gosterir.
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Kegelerin U degerleri, termal iletim performansini daha ayrintili bir sekilde incelemeye
yardimce1 olur. U degeri, bir yapt malzemesinin 1s1 iletim performansini 6lger. Is1 gegirgenlik
katsayist olarak adlandirilan bu deger, bir malzemenin ne kadar iyi 1s1 yalittimi sagladigini
gosterir. U degeri, malzeme iizerinden birim alandan (1 m?), sicaklik farki 1°C olan iki ortam
arasinda gegen 1s1 miktarini ifade eder. Birimi W/m2K’dir. Ikinci numune (PES-PP-Pamuk), en
diisiik U degerine sahip olup 2,44 ortalama degeriyle en iyi 1s1 yalitimini saglanustir. Ugiincii
numune (%100 PES) ise 5,125 ile daha yiiksek bir U degeri ile daha diislik bir performans
gostermistir. U degerlerinin diisiikliigii, malzemelerin yalitim 6zelliklerinin daha iyi oldugunu

gosterir; dolayisiyla ikinci numune bu agidan en etkili performansi saglamaktadir.
4.Sonuc ve Oneriler

Bu caligmada geri dontistiiriilmiis tekstil atiklarindan {iretilen kegelerin 1s1 yalitim performansi
degerlendirilmistir. Cesitli kompozisyonlara sahip alti farkli numunenin birim agirliklari,
lambda ve U-Value degerleri incelenmis ve bu faktorlerin termal yalitim performanslart
iizerindeki etkileri analiz edilmistir. Ozellikle PES-PP-Pamuk karisimli ikinci numune, diisiik
U-Value degeri sayesinde en etkili yalitim performansini sergilemistir. Bunun yaninda, diger
numuneler de ¢esitli yalitim senaryolarina gore farkli avantajlar sunabilecek potansiyeldedir.
Geri doniistiiriilmiis malzemelerden elde edilen bu kegeler, sadece ¢evresel siirdiirtilebilirlige
katki saglamakla kalmayip, yap1 sektoriinde enerji verimliligini artiracak ¢oziimler sunma
potansiyeline de sahiptir. Yap1 malzemeleri alaninda bu tiir {lirlinlerin daha yaygin bir sekilde
kullanilabilmesi, enerji tasarrufunun yani sira atik yonetimi ve dongiisel ekonomiye de olumlu

katkilar saglayacaktir.

Geri doniistiiriilmiis tekstil keceleri, siirdiiriilebilir ingaat malzemelerini gelistirme agisindan
degerlendirebilecek iiriinlerdir. Ozellikle PES-PP-Pamuk karisimlari, daha genis kapsamli
yalitim uygulamalarinda tercih edilebilir. Kalinligin yalitim performansina etkisi géz dniinde
bulunduruldugunda, farkli uygulama alanlar1 i¢in optimum kalinlhik ve birim agirlik
kombinasyonlar1 belirlenmelidir. Bu, hem enerji verimliligini artiracak hem de malzeme
maliyetini optimize edecektir. Bu ¢alismanin bulgular1 1s18inda, geri doniistiiriilmiis tekstil

kegelerinin yalnizca 1s1 yalitmi degil, aym1 zamanda akustik yalitim performanslar1 da
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arastirtlmali ve farkli kosullarda nasil tepki verdikleri incelenmelidir. Geri doniistiirilmiis
tekstil atiklarmin yalitim malzemesi olarak kullanimi, siirdiiriilebilirlik agisindan biiyiik bir

potansiyel tasimaktadir.

Sonug olarak, geri doniisiimlii tekstil kegeleri, igerik, birim agirlik, lambda degeri, U degeri ve
kalinlik gibi kriterler ger¢evesinde termal yalitim performansi agisindan degerlendirilebilir
sonuglar sunmaktadir. Ozellikle PES-PP-Pamuk karisimli ikinci numune, genel performans
acisindan en etkili sonuglar1 verirken, diger numuneler de ¢esitli yaliim ihtiyaglarina gore
degerlendirilebilir. Bu tiir malzemeler, gelecekte daha fazla kullanilabilir ve yap1 sektorii i¢in

cevresel ve ekonomik faydalar saglayabilir.
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Resim sanati, insanlik tarihi boyunca iletisim araci olarak kullanilmis ve bu misyonunu
giiniimiize kadar slirdiirmiigtiir. Resim sanati yazinin icadindan onceki donem olan avci
toplayict donemde glinlimiize kadar kii¢iik klanlar arasinda iletisim araci olarak kullanilmistir.
Resim sanatinin bu iletisime dayali yapisi, gliniimiiz modern diinyasinda, toplumlarin kiiltiirel
birikimleri, sosyal yasam tarzlari, gelenek, gorenekleri ve mitolojik gelismelerine dair kolektif
belleklerini yansitan ulusal ve uluslar aras1 baglamda iletisimsel nitelikte eserlerle varliginm

devam ettirmektedir.

Iletisimsel dogasiyla resim sanati, gecmisin izlerini giiniimiize tasimak icin bir arag olarak
insanliga hizmet etmektedir. Resim sanatinin bu 6zelligi ekseninde iiretilen sanat yapitlari,
belgesel nitelik tasimalarimin yani sira gorsel iletisim acisindan yaziyr asan giiclii ifade

araclaridirlar.

Tiirk resim sanati baglaminda resim sanatinin iletisime dayali 6zelligi diisiiniildiigiinde akla
Cumbhuriyet donemi devrimlerini igeren resimler gelmektedir. Tiirkiye Cumhuriyeti'nin
kurulusuyla birlikte, resim sanati, halki aydinlatmak ve farkindalik yaratmak amaciyla 6nemli

bir iletisim araci olarak kullanildig1 sdylenebilir.

Osmanli Imparatorlugu'nun sona ermesi ve Cumbhuriyet'in kurulmasiyla gergeklestirilen
reformlardan biri de Latin alfabesinin benimsenmesiydi. Halkin ¢cogunlugunun okuma yazma
bilmemesi, bu degisikliklerin anlagilmasini zorlastirmisti. Donemin hiikiimeti tarafindan,
sanat¢ilarin milli miicadelenin zorlu siirecini ve devrimlerle ortaya ¢ikan yeni yasam tarzinm

tanitmak amaciyla sanatsal eserler iiretmeleri tesvik edilmistir. Bu eserler araciligi ile hem milli
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miicadelenin getin sartlarinin unutulmamasi hem de toplumun modern yasam bi¢gimini taniyip

benimsemesi amaglanmistir diyebiliriz.

Bu aragtirmada, Tiirkiye Cumhuriyeti'nin kurulus doneminde tiretilen tablolar, milli miicadeleyi
destekleyen temalar ve rejimin getirdigi yenilikler tizerinden ii¢ resim ¢aligmasi incelenecek ve

bu tablolarin hiikiimet ile halk arasindaki iletisimdeki rolii degerlendirilecektir.

Anahtar Kelimeler: Cumhuriyet Dénemi Resim Sanati, Inkilap, Milli Miicadele, Iletisim,
Sanat.
THE EXAMINATION OF PAINTINGS WITH THE THEME OF THE NATIONAL

STRUGGLE, REPUBLIC OF TURKEY AND REFORMS iN THE CONTEXT OF
COMMONUCATION AND PLASTIC ARTS

ABSTRACT

Throughout human history, painting has been used as a means of communication, a mission it
continues to fulfill today. From the hunter-gatherer period, predating the invention of writing,
painting served as a communication tool among small clans. This communicative nature of
painting persists in the modern world, reflecting the cultural accumulations, social lifestyles,
traditions, customs, and mythological developments of societies in a collective memory,

through both national and international works.

With its communicative nature, painting serves humanity as a tool to carry the traces of the past
to the present. Artworks produced within this context not only hold documentary value but also

serve as powerful visual communication tools that surpass the written word.

In the context of Turkish painting, the communicative aspect brings to mind the paintings
depicting the revolutions of the Republican era. Following the establishment of the Republic of
Turkey, painting became a crucial communication tool to enlighten and raise awareness among
the public. One of the significant reforms during this period was the adoption of the Latin
alphabet. The majority of the population being illiterate made it challenging to comprehend

these changes. The government of the period encouraged artists to create artworks to introduce
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the arduous journey of the national struggle and the new lifestyle brought by the revolutions.
These artworks aimed not only to ensure the national struggle's difficult conditions were not
forgotten but also to familiarize and integrate the public with the modern lifestyle.

This study will examine three paintings produced during the establishment period of the
Republic of Turkey, focusing on themes supporting the national struggle and innovations
brought by the regime, and evaluate the role of these paintings in communication between the

government and the public.
Keywords: Republican Era Painting, Revolution, National Struggle, Communication, Art.

1.BOLUM

[letisim, insanoglunun var olusundan bu yana tiim canlilarla iliskilendirilen ve kaginilmaz olan
temel bir evrensel gercektir. Insanlar, diisiincelerini, duygularini ve bilgiyi paylasirken sadece
kendi tiirleriyle degil, ayn1 zamanda diger canlilarla da etkilesimde bulunurlar. Bu, hayatta
kalmak ve toplumsal iliskiler kurmak icin vazgegilmezdir. iletisim, insanlarin birbirlerini
anlamalarini, igbirligi yapmalarin1 ve bir arada yasamalarini saglar. Ayn1 zamanda kiiltiirel,
sosyal ve ekonomik gelisimi sekillendirir ve toplumlarin evriminde 6nemli bir rol oynar.
Bundan dolayi, iletisim insan varolusunun ayrilmaz bir pargasidir ve yasamin her alaninda
kritik bir 6neme sahiptir.

Insanlar, 6zgiin bir hayal giiciine sahip olup, bu hayal giiciinii gesitli iletisim araglartyla ifade
edebilirler. Sozciikler vasitasiyla ifade edildiginde, bu sozlii iletisimi temsil ederken, renkler,
firgalar gibi araglar kullanildiginda, bu resim veya tablolar araciligiyla gorsel iletisimi temsil
eder. Resim yapma eylemi, kdkenleri, sembollerin kullanimi veya resim ¢izme gibi iletisim
bi¢cimlerine dayanir ki bu tiir iletisim ornekleri erken donem magara resimlerinde goriilebilir
(Sharma, 2013, s. 313). ilk insanlar, gevrelerini yansitmak ve soyut duygularimi ifade etmek
icin boyama faaliyetlerine basvurmuslardir. Ancak, 6zellikle belirgin olan husus, bu erken
donem magara resimlerinin, insanlarin yasam tarzlarimi, giinliik rutinlerini ve diisiinsel
yapilarini yansitma niteligine sahip olmasidir. Insanlik, dogustan gelen yaraticiligiyla
duygularii, diislincelerini ve arzularim1 ifade etme ihtiyacim kesfetmis ve savaslarini,

zaferlerini ve basarilarii aktarma gerekliligini hissetmistir. Bu siire¢, basit resimlerden
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sembolik formlara, hatta harf dizilerine kadar uzanan genis bir evrimlesme sergilemistir
(Yaban, 2012, s. 975). Dolayisiyla resim sanati, insanlik tarihinde uygarligin baglangicindan
itibaren belirgin bir ifade bigimi olarak var olmustur. Kiiltlir veya uygarligin gelisimine etkili
bir katk1 saglamaktadir. Resim sanati, diyalektik bir faaliyet olarak tanimlanabilir; akil ve hayal
giicli arasindaki catigmalar1 igeren bir siirecte yeni bir biitiinliikk veya sentez olusturmaktadir.
Yani sira, insanlar1 bir araya getirmekte ve ayni eseri deneyimleyenler arasinda bir bag kurarak,
ortak zevkler olusturmaktadir. Dolayisiyla, toplumsal gelisimin bir yan {iriinii degil, toplumun
i¢ dinamiklerinin bir yansimasidir. Bu baglamda, resim sanatinin asil amaci, duygulari,
diisiinceleri ve heyecanlar1 baskalarina aktarmaktir. Sanat¢ilar da, yasadiklar1 donemin,
cevrenin ve toplumun ruhunu yansitan birer ayna gibi iglev goriirler ve toplumsal olaylari
evrensel bir bakis acistyla ele alirlar ( (Akdoganoglu & Yayan, 2021). Bundan dolay: sanat,
toplumsal iletisim i¢in 6nemli ve gii¢lii bir arag (Gao, Chen, Lee, Lin, & Yige, 2017, s. 37) olup
iletisimin ayrilmaz bir unsuru olarak kabul edilir. Bu perspektiften bakildiginda, her sanat
eserinin sembolik bir siire¢ oldugu diisiiniilebilir. Sanatcilar, farkli iletileri sanat medyasi
vasitasiyla, ornegin resim veya heykel gibi gorsel eserler araciligiyla ifade ederler (Prakasa &
Fitriana, 2018, s. 30-35). Bu baglamda, bir sanat eserinin niteligi, sanat¢inin eseri yaparken
hangi inan¢ ve amacla ilerledigi, hangi toplumsal gercekleri goz 6niinde bulundurduguyla siki
sikiya iligkilidir. Sanat eserleri araciligiyla iletisimde, duygu aktariminin saglanmasi ve eserin
Ozgiin yapisinin yansitilmasi onemlidir. Dolayisiyla, sanat yoluyla aktarilan bilgiler, duygusal
deneyimlerle birlestigi i¢in daha kalici bir etki yaratmaktadir (Yayan & Donmez, 2021, s. 192).
Tiirk tarihine bakildiginda 6zellikle Milli Miicadele doneminde, yoneticiler, halkin huzurlu
olabilmesini saglayabilmek adina sanatgilari gesitli resimler yapmalari i¢in tesvik etmistir. Bu
donemde, savasin ve kahramanliklarin halka aktarilmasi amaciyla bir grup ressam ve yazar
cepheye gonderilmistir. Boylece, cephede bulunan sanatcilar, yasananlari resmetme firsati
bulmuslardir (Yabalak, 2020, s. 119). Bu donemin 6nemli bir 6zelligi, sanatin giicliniin
toplumun diisiince yapisini sekillendirmedeki etkisidir. Bu donemde, resimler savasin acilarini
ve zaferlerini, ayn1 zamanda da yeni bir diinya goriisiinii kitlelere ulastirmak (Oztiitiincii, 2016,
S. 272) igin birer ara¢ olarak kullanilmistir. Sanat, toplumun duygularini harekete gecirerek
milli birligi pekistirmis ve Cumhuriyet'in temel degerlerini benimsetmede onemli bir rol

oynamistir. Bu resimler, sadece birer gorsel eser olarak degil, ayn1 zamanda birer propaganda
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araci olarak da islev gérmiis ve insanlarin bilingaltina yeni bir ulusal kimlik ve modern bir
diinya goriisii yerlestirmistir.

2.BOLUM

1920’1 yillar, Tiirkiye i¢in 6nemli degisimlerin yasandigi bir donem olarak bilinir. Birinci
Diinya Savasi’ni maglubiyetle tamamlayan Osmanli Imparatorlugu'nun topraklar isgal
altindadir. Bu isgal karsisinda, Mustafa Kemal Atatiirk ve silah arkadaslari, Misaki Milli
sinirlarint kapsayan silahli bir direnis baglatir. Bu direnisi basariyla sonuglandiran Mustafa
Kemal ve arkadaslari, Osmanli Imparatorlugu'nun yerine Tiirkiye Cumhuriyeti’ni kurarlar.
Yeni kurulan Tiirkiye Cumhuriyeti, Osmanli devletinin teokratik yapisinin yerine laik bir ulus-
devlet modeli olarak sekillendirilmistir. Cumhuriyetin ilan1 ve Halifeligin kaldirilmasi gibi
onemli degisimlerle, Osmanli imparatorlugu’ndaki sultan ve tebaasi esasl geleneksel otorite
yerine, demokratik-cumhuriyet esasli rasyonel ve hukuki bir devlet anlayisina gegis
amaclanmustir.

Bu amagla gergeklestirilen reform ve inkilaplar soyledir:

1 Kasim 1922 yilinda Osmanliin y&netim bi¢imi olan Saltanat kaldiriimis, Cumhuriyetin Ilan
29 Ekim 1923 yilinda gerceklestirilmistir. 3 Mart 1924 yilinda halifelik kaldirilmis, 30 Kasim
1925 yilinda Tekke ve Zaviyeler kapatilmis ve tarikatlar kaldirilmistir. 17 Subat 1926 yilinda
Medeni Kanun kabul edilmis, 1928 ve 1937 yillar1 arasinda Laikligin Kabuli
gergeklestirilmistir (kepsut.gov.tr, 2024).

Saltanatin  kaldirilmasindan Laikligin kabul edilmesine kadarki siire¢ gz Oniinde
bulunduruldugunda bu siirecin on bes yillik bir siireci kapsadig1 ve bu siirecin birdenbire
gerceklesmeyerek, toplumsal baglamda belli iklimlerin olusmasinin saglanmaya calisildigi ve
beklendiginden soz edilebilir.

Atatlirk’e gore devrimcilik, Tiirk milletini geri birakan kurumlari, medeni yeniliklerle
degistirmektir. Bu anlayis, bilim ve teknigin 1s1ginda stirekli ¢agdaslasmayr Ongoriir ve
kararsizlik yerine inan¢ ve kararlilig1 vurgular. Cagdas uygarlik diizeyine ulasmak, uygarligin
gereklerini yerine getirmekle miimkiindiir. Tiirk Devrimi, bir dizi yenilikle bunu basarmis ve
amaci her yoniiyle cagdas bir toplum olmaktir. Atatiirk, devrimlerin amacini Tiirkiye’yi medeni

bir toplum héline getirmek olarak ifade etmistir (Kocatiirk, 2024).
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Cumhuriyet rejimi {ilke halkin1 her alanda c¢agdas ve uygar diizeye ¢ikarabilmek igin
degisiklikler tasarlarken yapmis oldugu devrimler ve bu devrimlerin getirdigi yenilikler soyle
siralanabilir:

Mustafa Kemal, iilke halkini her alanda ¢agdas ve uygar diizeye ¢ikarmak i¢in degisiklikler
yaparken, dig gorliniisiin de 6nemli oldugunu diisiiniiyordu. 25 Agustos 1925'te Kastamonu'ya
yaptig1 gezide sapka giyerek, ahaliyi “Buna sapka derler”; diye sapkasi ile selamlamis ve bu
eylemi ile halki sapka giymeye 6zendirmeyi amaglamistir. Atatiirk’iin bu eyleminden ii¢ ay
sonra, 25 Kasim 1925'te Sapka Giyilmesi Hakkinda Kanun ¢ikarilarak, dinsel giysilerle sokakta
gezilmesi yasaklanmaistir.

Osmanli toplumunda haklar1 olmayan kadinlara Medeni Kanun'la bazi haklar taninmis, ancak
siyasal haklar verilmemistir. Atatiirk'iin girisimiyle kadinlarin iktisadi ve siyasal yasama
katilmalar1 i¢in degisiklikler yapilmis, 1930'da belediye se¢imlerinde, 1933'te muhtar ve kdy
heyetinde, 1934'te milletvekili segme ve secilme haklarinda hak sahibi olmalar1 saglanmustir.
Boylece Tiirk kadini, Avrupa'daki ¢ogu kadindan daha ileri haklar elde etmis ve muasir
medeniyetin her alaninda yerini almistir (kepsut.gov.tr, 2024).

Tiirk kadmina verilen sosyal haklar ve kilik kiyafetle ilgili yapilan devrimler sosyolojik
baglamda toplumu birinci sirada etkileyen unsurlar olarak diisiiniilebilir.

Bu devrimlerin yam sira, Takvim, Saat Ve Olgiilerde Degisiklik (1925 ve 1931), Soyad:
Yasasmnin Kabulii (21 Haziran 1934), Egitim ve Ogretim Devrimi (3 Mart 1924), Harf Devrimi
(1 Kasim 1928), Dil Devrimi (12 Temmuz 1932) gibi devrimler toplumu birinci dereceden
etkileyen devrimler olmustur (kepsut.gov.tr, 2024).

Cumbhuriyet’in ilan1 ve rejimin Tiirkiye Cumhuriyeti Devleti olarak kabul edilmesinden sonra
cumhuriyet devrimlerinin bu kokli degisimleri halk ile hiikumet ve devlet arasinda iletisimsel
bir ihtiyacin dogmasina neden olmustur diyebiliriz.

Yapilan devrimlerin ve yeniliklerin biiylik cogunlugunu tarim ve hayvancilikla ugrasan koyli
ve ¢iftcilerin olusturdugu niifusa izah etmek dénemin hiikumeti tarafindan bir gereklilik olarak
distintilmiistiir. Bu baglamda halkin hem milli miicadele siirecinin ¢etin halini unutmamasi hem
de Tiirk ulusunun gelecegine dair devrimleri algilamasi ve benimsemesi adina sanat okuma
yazma orani diisiik olan ahali ile devrin hiikumeti arsinda bir iletisim yontemi olarak belirlenen

ana politikalardan birisi olmustur diyebiliriz
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Sanatin iletisimsel yonii Atatiirk tarafindan da fark edilmis olacak ki, Atatiirk hem halka rejimin
ogretilerini izah etmek ve benimsetmek hem de Tiirk kiiltiiriinii ¢cagdas uygarlik diizeyinin
iizerine ¢ikarmak icin giizel sanatlar1 6nemli bir unsur olarak gérmiistiir. Ona gore sanat,
devrimlerin basarisini kanitlar ve medeniyetin ileri seviyesinde taninmayi saglar. Atatiirk, giizel
sanatlarin gelismesi ve yayginlagsmasi i¢in girisimlerde bulunmus, 6zgiin bir Tiirk sanati
yaratmay1 hedeflemistir. Bat1 taklit¢iliginden uzak, ulusal degerleri koruyarak Bati'y1 rnek
almayr amacglamistir. Osmanli déneminde baglayan Bati tarzi sanat egitimi, Cumhuriyet
doneminde modernize edilerek gelistirilmistir. Bu siliregte, hiikumet tarafindan yapilan
degisimlerin ve devrimlerin topluma yayilmasi ve benimsenmesi i¢in sanatin her dalindan
faydalanilmistir (Kog, 2023, s. 43).

Cumbhuriyet, kendi ideolojisi dogrultusunda sanat1 ve sanatcilarini olusturma siirecini, Erken
Cumhuriyet donemi boyunca devam ettirir. Milli zaferlerin ardindan, Tiirk sanatcilarinin
elinden ¢ikan milli sanatla bu basarilar taglandirilmak istenir. 1923 ile 1950 yillar1 arasinda,
Tiirk halkina Tiirk sanatinin ¢esitli alanlarinda seckin 6rneklerle egitim yoluyla bu anlayisin
benimsetilmeye calisildigini goriiriiz.

Bu amagla desteklenen faaliyetler arasinda Cumhuriyetin 10. Y1l Doniimii adina 1933 tarihinde
diizenlenen ve sonraki yillarda da devam eden “Inkilap Sergileri” yer almistir. Ulusal egemenlik
ilkesinin, devrim ruhunun toplum nezdinde temellendirilmesi adina Inkilap Sergilerinin agilis

tarthinin Cumhuriyet Bayrami olarak se¢ilmistir.
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Gorsel 1: Zeki Faik izer. Inkilap Yolu, 1933. Tuval iizerine yagliboya, 176 x 237 cm. [MSGSU Resim
Heykel Koleksiyonu / istanbul Resim ve Heykel Miizesi]

Zeki Faik Izer’in Inkilap Sergisi i¢in Delacroix’nun tablosundan uyarladig: “Inkilap Yolu” (
Gorsel 1) adli resim c¢alismasi yapilan inklaplar ve atilimlar1 yiicelten bir anlayisla
betimlenmistir. “Inkilap Yolu” ( Gorsel 1) adli resiminde sanatg1 piramit kompozisyonun
ortasinda bir kadin figiliriinii resmin 6n planina almis ve kompozisyona hakim bir kadin figiirii
kullanmigtir. Bu kadin figiirii ile amaglanan Cumhuriyet rejiminin temsilidir. Delacroix’nun
tablosundaki kadin figiirtinden farkli olarak bu kompozisyondaki kadin figiirii Cumhuriyet’in
kadinlara olmalarini tavsiye ettigi gibi modern ve edepli bir gorsel yap1 ile betimlenmistir.
Kadinin iizerinde bulundugu kaide iizerinde 1923 yazan mermer bir yapiya sahiptir. Zeki Faik
Izer’in kompozisyonunda 1923 tarihinde ilan edilen Cumhuriyet rejimi ¢oktan abidelesmis,

mermer gibi sert bir ideoloji olarak izleyenle bulusturulmustur. Kadinin birey olarak
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oncelendigi ve haklarinin teslim edildigi Cumhuriyet rejimi elinde Ay yildizli al bayrakla
yiiceltilen bir kadin olarak viicut bulmustur.

Resmin merkezinde yer alan Cumhuriyet kadini figiiriniin sol tarafinda modern kiyafetler
icerisinde sol elinin isaret parmagi ile ileriyi isaret eden Mustafa Kemal bulunmakta ve modern
kiyafetleri ile betimlenmis halkla i¢ i¢e tasvir edilmektedir. Atatiirk’iin hemen sag tarafinda
rejimin devrimlerinin 6gretisi olan kilik kiyafetler i¢erisinde elinde fotr sapkasi ile kravatl ve
takim elbiseli bir erkek figlirii ve bu erkek figiirliniin yaninda ise yine donemin modasina uygun
giyimli melon sapkali bir kadin figiirii yer almaktadir. Bu figiirlerin hemen 6niinde yer alan kiz
yalin ayakl1 ve koylii kiyafetleri ile betimlenmis bir kiz ¢ocugu cumhuriyet kadinina yonelmis
olan bast ile elinde bir kitap tutmaktadir. Kitabin kapaginda “Tiirk Dili ve Tarihi” yazis1 dikkat
cekerken, ayaklarinin altinda yer alan ferman formundaki kagidin {izerinde Osmanli dénemi
padisahlarinin kullandigi tugra formunda kifi harflerin oldugu bir kagit bulunmaktadir. Bu
figlirlerin arkasinda uzama dogru kiigiilerek devam eden insan figiirleri ile kalabalik bir halk
goriinimii saglanmustir.

Resmin merkezinde yer alan Cumhuriyet Kadini figiiriiniin sag tarafinda stingiilii silahi ile yer
alan Tiirk askerinin arkasinda yine bir kadin elinde mesale ile yolu aydinlatan bir temsil olarak
resim kompozisyonunda yerini almistir. Cumhuriyeti temsil eden kadinin {izerinde bulundugu
mermer kaide kars1 tarafta yenilmis ve maglup pozisyondaki figiirlerle halkin arasinda bir sinir1
temsil eder niteliktedir. Resmin sol alt kdsesinde kiiciik bir alanda temsil edilen figiirler apacik
gerici ve sakalli figiirlerin yer aldigi bir alan olarak goéze ¢arpmaktadir. Maglup figiirler
Cumhuriyet rejiminin yenilik¢i ve modern figiirleri karsisinda tutunamayan ve maglup olan bir
ziimre olarak ele alinmistir (Poyraz, 2013).

Inkilap yolu isimli resim bu yapist ile yoruma kapali bir anlatimla izleyene rejimin ideolojisini
anlatir nitelige sahiptir. Kompozisyondaki figilirlerin boyama bi¢imi yer yer kiibist ve
karikatiirize bir anlatima ickin ele alinmistir. Figiirlerdeki deformasyonlar ve boyama bi¢imi
Delaroix’nun ¢aligsmasindaki romantik resim anlayisina dair titiz yaklasimla resim pratiginden
uzak yer yer empresyonist ve kiibist bir yapiya sahiptir diyebiliriz.

Bu biitiinliik igerisinde ele alinacak olusa Zeki Faik izer’in (Gorsel 1 ) bu yapiti apagik

cumhuriyet rejiminin hedef ve gayelerine yonelik giizellemeler igeren anitsal bir yapi ile
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Erken donem Cumbhuriyet politikasi, genellikle kirsal alanin kalkinmasia odaklanmistir. Bu
baglamda, 1932 yilinda Halkevlerinin acilmasi, 1940 yilinda Koy Enstitiileri’nin kurulmasi ve
1938-1943 yillan arasinda diizenlenen Yurt Gezileri 6nemli adimlar arasinda yer alir. Yurt
Gezileri, koyliiyli kentteki Halkevleri’ne ¢ekme cabalarinin sonugsuz kalmasinin ardindan,

koylere giderek onlara ulasma amaciyla baslatilmistir. Bu geziler, milli sanat tartigmalarinin

devletin halka dogru bir hareketi olarak sekillenmistir (Pehlivanoglu; akt, Candas Kesgin, 2012,
s. 142).

Gorsel 2: Ibrahim Calli, Balo, 1920, Tuval iizerine yagliboya, 115 cm x 150 cm.

20. ylzyilin baglarinda Tiirk resim sanatina getirdigi yenilik¢i ve modernist yaklasimlarla
tanman Tiirk resim sanatinin 6nde gelen isimlerinden biri olan ibrahim Calli’nin “Balo” isimli

yapitt donemin sosyal hayatini, eglence kiiltiiriinii ve modernlesme siirecini yansitan bir eserdir.
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Tabloda, balo salonunda dans eden ve sohbet eden bir¢ok figiir yer alir. Figiirler, donemin moda
kiyafetleriyle resmedilmistir ve detayl is¢ilikle belirginlestirilmistir.

Call1 yapitinda ( Gorsel 2) bir balo sahnesinin iizerinden donemin sosyal hayatindaki
doniisimleri gozler 6niine sermektedir. Bu tiir balolar, Osmanli Imparatorlugu'nun son
donemlerinde ve Cumhuriyet'in ilk yillarinda, Batililasma hareketleri kapsaminda diizenlenen
onemli etkinliklerdendir. Calli'nin bu eseri, sadece bir eglence sahnesi yansitmakla kalmadigini,
ayn1 zamanda kiiltiirel degisimin bir simgesi olarak da diisiiniilebilecegini sdyleyebiliriz. Bu
yonii ile yiiceltilen bu sosyallesme etkinligi izleyiciye yenilenen sosyal hayatin ve muasir
medeniyetlerdeki gibi kadinin sosyal hayata katilimina dair bir 6greti de sunmakta gibidir.
Batinin medeni hayati ile olan etkilesimin topluma yansima big¢imi ve yasam tarzindaki biiyiik
degisimin halka aktariminda resim sanati bir iletisimsel araca donligmiistiir diyebiliriz.
Ibrahim Calli’nin empresyonist ve realist bir iislupla iirettigi * balo” ( Gorsel 2) isimli tabloda
sanat¢1 firca darbelerini serbestce kullanarak sahnedeki hareketi ve enerjiyi hissettirmis,
benimsedigi ifadeci yaklagim ve figiirlerini olustururken kullandig1 dinamik figiir anlayisi,
izleyenin sahneyi adeta yasiyormus gibi hissetmesini saglamay1 amaclamistir diyebiliriz.
Calli'nin bu eseri, donemin modernlesme siirecini ve toplumsal doniisiimiinii sanat araciligiyla
belgelemesi ve halkla cumhuriyetin sosyal hayata getirdigi yenilikleri paylasmak agisindan bir

iletisim araci olarak kullanildiginin ispat1 niteliginde bir yapittir diyebiliriz.
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Gorsel 3: Halil Dikmen, Istiklal Savasi’nda Mermi Tastyan Kadinlar, 1933, Tuval iizerine
yagliboya,100x150cm.

Namik Ismail ve Ibrahim Calli’nin 6grencisi olan Halil Dikmen "Istiklal Savasi'nda Mermi
Tasiyan Kadinlar" adli eserinde (Gérsel 3), Tiirk Istiklal Savasi sirasinda cepheye mermi
tasiyan kadinlar1 betimlemistir. Tirk Kurtulus Savasi, halkin topyekin miicadelesiyle
kazanilmis bir savastir ve bu savasta kadinlar, cephede erkeklerle birlikte miicadele etmis,
cephe gerisinde de lojistik destek saglamistir. Dikmen'in eseri, kadinlarin bu fedakar roliinii
gbzler Oniine sermektedir.

Resim kompozisyonunda (Gorsel 3), yer alan kadinlar, agir mermileri tasirken biiyiik bir gayret
ve kararlilik gosterir bigimde tasvir edilmistir. Figiirlerin yiizlerine yansitilan ciddi ve kararli
ifadeler, cephe gerisinde vatan savunmasina destek olan kadinlarin gorevlerine olan
bagliliklarin1 ve cesaretlerini ve yasadiklari ¢etin miicadeleyi yansitir niteliktedir. Donemin
ruhunu ve savas sahnesinin gercekligini yansitmak adina betimlenen kadinlarin kiyafetleri,
donemin kirsal kesim kadinlarinin giydigi giysiler olarak ele alinmistir.

Tablonun ana temasi(Gorsel 3), vatan savunmasi esnasinda bir milletin kadinlar1 da dahil olmak

iizere sergiledikleri kahramanhigi, fedakarligi ve vatanseverligi gozler Oniine sermektir. Bu
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tema, ayn1 zamanda milli birlik ve beraberligin 6nemini vurgular. Kadinlarin savasta aktif rol
almasi, toplumda kadinin giiglii ve etkin bir birey olarak kabul edilmesini saglar.
Cumhuriyetin ilanindan 10 yi1l sonra yapilmis olan tabloda (Gérsel 3) Dikmen, istiklal
Savasinin tazeligini koruyan anilarindan yola ¢ikarak, bu savasin unutulmaz kahramanliklarini
ve fedakarliklarini 6liimsiizlestirmeyi amaglamasinin yani sira hem yeni kusaga hem de halka
savasin biitiin gergekligi ile cereyan etme bi¢imini sanatin iletisgimsel bi¢imi ile yansitmak
olmustur diyebiliriz.

SONUC

29 Ekim 1923 te Cumhuriyetin ilani ile beraber savastan ¢ikmig halkin gogunlugu okuma yazma
bilmeyen ve ciftcilikle ugrasan insanlardi. Anadolu’nun kimi bolgelerinde hala feodal iligkiler
devam etmekte ve halk gecmisten kalma oOrf, anane, gelenek ve gorenek ve aligkanliklarla
yagamini1 devam ettirmekteydi. Cumhuriyet rejiminin muasir medeniyetler seviyesine ulagsma
iilkiisii ile gergeklestirdigi devrimler ve politikalarin halka izah edilmesi ve halkin bu
politikalar1 benimsemesinin saglanmasi bir gereklilik haline gelmisti.

Bu baglamda insanin Diinya tlizerinde var oldugu giinden bu giine degin sanat1 bir iletisim araci
olarak kullanma yetisi, Osmanli Imparatorlugu’ndan Tiirkiye Cumhuriyeti Devleti’nin
kurulusuna geciste halk ile Cumbhuriyet rejiminin ve bu rejimin getirdigi yeniliklerin
paylasilmasi igin bir arag olarak kullanilmasi yontemi benimsenmistir.

Bu donem igerisinde resim sanatcilart donemin hiikkumetleri tarafindan okuma yazma bilmeyen
halki bilinglendirebilmek adina gorevlendirilmigler ve bu baglamda bir¢ok sanat yapiti
iretmislerdir.

Yapilan arastirma kapsaminda bu sanat yapitlarindan yalnizca {i¢ ¢aligmaya yer verilmistir. Bu
calismalar, Zeki Faik Izer’in "Inkilap Yolunda" (Gorsel 1), Ibrahim Calli’nin "Balo" (Gorsel 2)
ve Halil Dikmen’in "Istiklal Savasi’nda Mermi Tasiyan Kadinlar" (Gérsel 3) isimli eserleri
olmustur. Eserler iizerinden yapilan inceleme sonucunda, eser sahibi sanatc¢ilarin Cumhuriyet
Doénemi rejiminin getirdigi yenilikler1 ve Kurtulus Savasi’nin zorlu miicadelesini halkla
resimleri araciligi ile paylastiklar1 gozlemlenmistir. Bunun yani sira donemin hiikiimetinin de
resim sanatinin ifadeci gliciinii bir propaganda unsuru olarak kullandig1, halkla rejim arasinda
iletisimsel bir ara¢ olarak benimsedigi ve buna yonelik sanat politikalar1 {irettigi

anlagilmaktadir.
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OZET

Islam diisiince tarihinde Hz. Peygamber’in vefatini takip eden siiregte her toplumda olabilecek
bazi ihtilaflar ortaya ¢ikmistir. Bunlarin arasinda 6nemli bir yere sahip olan konulardan birisi
hig siiphesiz “imamet” sorunudur. Imamet ya da baska bir ifadeyle hilafet meselesi tarihte bir
yonetim sorunu gibi goriinse de aslinda itikAdi bir tartismaya déniistiiriilmiis ve Islam inang
ekolleri arasinda “Sia” ile ete kemige biiriinen bir itikadi ekoliin varolugsal esas1 olmustur.
Sia’nin siyasi olan imdmet meselesini bir inang esas1 olarak kabul etmesi, imamin ancak nass
ve tayin yoluyla atanabilecegi ve masum olmasi gerektigi gibi fikirleri savunmasi iizerine
Mutezile imamet meselesine iliskin tartismalara dahil olmustur. Kadi Abdiilcebbar da Mu’tezili
okulun gorislerini, yazili kaynaklarda derli toplu bir bigimde giiniimiize ulastiran ve bir
anlamda Mu’tezili diisiince yapisin1 6grenmek isteyenlerin bagvurdugu ana merciidir. Kadi
Abdiilcebbar’in imamet konusundaki yaklasimi1 Imamiyye Siasi’nin imamet anlayisina kars: bir
reddiye niteligindedir. Kadi Abdiilcebbar, imamet bahsini ele aldig1 el-Mugni fi Ebvadbi't-
Tevhid ve’l-Adl adli eserinin XX/IL cildinde Imamiyye Siasi’nin Hz. Omer’in imametinin
gecersizligine iliskin itirazlarini detayh bir sekilde tek tek siralamistir. Ardindan da kendisi bu
itirazlari, delillere dayanarak ¢iiriitmeye ¢alismistir. Bu bildiride 6ncelikle Imamiyye Siasi’nin
Hz. Omer’in imametinin gegersizligine yonelik dne siirdiigii itirazlar ayrmtili bir sekilde ortaya
konacaktir. Sonrasinda da Kadi Abdiilcebbar’in bu itirazlara karst yaptigi elestiriler ele
almacaktir. Bunun yani sira Mu’tezile’nin Hz. Omer’in imametinin gegerliligine dair ortaya
koydugu deliller de ayrintisiyla irdelenecektir. Netice olarak Hz. Omer’in hilafetinin mesruiyet
temelleri, Mu’tezile penceresinden belirlenmis olacaktir.

Anahtar Kelimeler: Hz. Omer, Sia, Kadi Abdiilcebbar, imamet.
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THE REFUTATION OF THE OBJECTIONS TO OMAR'S IMAMATE: THE CASE
OF QADI ABD AL-JABBAR

Summary

In the history of Islamic thought, in the process of following the death of the Prophet, some
disputes emerged as it does in every society. One of the issues that have a significant place
among them is undoubtedly the question of “imamate”. Although imamate, or in other words,
caliphate seems to be a management problem in the history, in fact it was transformed into
debate of faith and became an existential essence of a faithful school, which shaped in flesh and
bones with “the Shi’a” among the Islamic faith schools.

The Mu’tazila have been involved in the debate on the subject of imamate on the basis of Shia's
acceptance of the political imdmate issue as a belief base and his defense of the idea that the
imam can only be assigned by nass and appointment and should be innocent, and the Mu’tazila
addressed this issue as a refusal to Shi’ah. Qadi Abd al-Jabbar who conveyed the views of the
Mu'tazili school today in written sources in a coherent manner is also the main authority for
those who want to learn Mu'tazili thought structure in a sense. The approach of Qadi Abd al-
Jabbar on imamate issue is a rejection of Imamiya Shi‘ah's understanding of imamate. Qadi Abd
al-Jabbar has listed the objections of the imamiyya Shi'ah's on the invalidity of the imamate of
the Umar in his work named el-Mugni fi Ebvabi’t-Tevhid ve’[-Adl. He then tried to disprove
these objections based on evidence. In this paper, firstly, the objections raised by the Imamiyya
Shi'ah concerning the invalidity of the imamate of Umar will be presented in detail. Then, the
criticisms of Qadi Abd al-Jabbar against these objections will be discussed. In addition to this,
the evidence that Mu'tazila made about the validity of the imamate of Umar will be examined
in detail. As a result, the legitimacy of Umar's caliphate will be determined from the Mu'tazila
perspective.

Keywords: Umar, Shi’a, Qadi Abd al-Jabbar, Imamate.
Giris

Imamiyye Siasi, Hz. Omer’in dini esaslar1 uygulamadaki hatalarindan Hz. Ali tarafindan

korunmus olmasi, bizzat kendisinin “Herkes Omer’den daha bilgilidir.” sézleriyle ilmi agidan
yetersizligini kabul etmesi, Hz. Peygamber’in 6liimiinden siiphe etmesi, humustan Ehl-i Beyt’e

hisse vermeyip sadece Hz. Peygamber’in eslerine vermesi, dini hiikiimleri bilmedigi i¢in yanlis
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uygulamalarda bulunmasi1 gibi bir¢ok hususlardan oOtiirii imamete layik olmadigini iddia
etmistir.? Buna karsilik Kadi Abdiilcebbar, imamet bahsini ele aldig1 el-Mugni fi Ebvaibi't-
Tevhid ve’l-Adl adli eserinin XX/IL cildinde Imamiyye Siasi’nin Hz. Omer’in imAmetinin
gecersizligine iliskin itirazlarini detayl bir sekilde tek tek siralamistir. Ardindan da kendisi bu
itirazlar1, delillere dayanarak ¢iiriitmeye ¢alismistir. Bu bildiride dncelikle Imamiyye Siasi’nin
Hz. Omer’in imametinin gegersizligine yonelik dne siirdiigii itirazlar ayrmtili bir sekilde ortaya
konacaktir. Sonrasinda da Kadi Abdiilcebbar’in bu itirazlara karsi yaptigi elestiriler ele
alinacaktir.®
Imamiyye Siasi’nin Hz. Omer’in imametine Yonelik Elestirileri

Kadi Abdiilcebbar Hz. Omer’in imametini gecersiz gdrenlerin gerekcelerini tek tek
siralamis ve ardindan bunlar1 tenkit etmistir. Asagida bunlar maddeler halinde irdelenecektir:

1. Omer’in ilmi zayiftir. Ciinkii 6liimiin Hz. Muhammed’in (s.a.v.) de basina gelecegini ve
onun bu konuda diger peygamberlere tabi oldugunu bilmiyordu. Ne zaman ki Hz. EbG Bekir
“Muhakkak ki sen oleceksin, onlar da élecekler.”* ve “Muhammed ancak bir peygamberdir.
Ondan once de peygamberler gelip gecmistir. Simdi o oliir ya da 6ldiiriiliirse, gerisin geriye mi

275 ayetlerini okuyunca Omer, Hz. Peygamber’in vefat ettigine inanmis ve

doneceksiniz
ardindan “Ben sanki bu ayetleri duymadim.” demistir. Eger o, Kur’an’1 ezberlemis olsaydi,
boyle bir s6z sarf etmezdi. Dolayisiyla o, Kur’an hifzindan ve tilavetinden uzak kalmistir. Bu
durumdaki bir kimsenin de imam olmas: diisiiniilemez.® Kadi Abdiilcebbar belirtilen iddiay1 su
ifadelerle reddetmistir: Hz. Omer “Miisrikler istemeseler de dinini biitiin dinlere iistiin kilmak
icin peygamberini hidayet ve hak ile gonderen O’dur.”’ ve “... Onlar icin begenip sectigi
Islam1 onlarin iyiligine yerlestirip koruyacagini ve gecirdikleri korku déneminden sonra,

99 8

bunun yerine onlara giiven saglayacagini vaat etti.”° ayetlerinde gecen hususlarin Hz.

2 Nisabari, Isbatii’I-Imdme, ss. 78-82; ayrica bkz. Seyh Miifid, Evailu’l-Makaldat, s. 6-7; Allame Hilli, Minhdcu’I-

Kerdme, s. 194-196.

Bkz. Veysi Unverdi, Imamiyye Siast'nin Iméamet Anlayisinin Elestirisi; Kadi Abdiilcebbdr Ornegi, Ankara
2015, ss. 175-186; Faruk Giin, “Haricilik, Gulat-1 Sia ve Miircie”, Tarihsel Siirecte Keldm, ed. Ekrem Uysal,
Kahramanmaras: klm Yayinlari, 2022, ss. 107-1108.

Zimer 39/30.

Al-i Tmran 3/144.

Kadi Abdiilcebbar, Mugni, XX/11, 9; bkz. Allame Hilli, Nehcu I-Hak, s. 276.

Saf 61/9.

Nur 24/55.
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Peygamber hayattayken gerceklesecegini zannetmistir. Bu nedenle de onun vefatim
kabullenememistir. Hz. EbG Bekir “Allah bunlar1 gergeklestirecegini vaat etti.” deyince Hz.
Omer teskin olmustur. Bu durumda Hz. Omer onun vefatinin gecikecegini zannetmis, yoksa
o6liimii onun i¢in muhal gérmemistir. Hz. Omer “Ben sanki bu ayetleri duymadim.” ifadesiyle
de Hz. Peygamber’in 6liimiine iliskin bir siiphesinin olmadigini1 vurgulamak istemistir. Hz. EbQ
Bekir de okudugu ayetlerle Hz. Omer’in siiphelerini izale etmistir.® Diger taraftan Hz. Ebd
Bekir peygamberlerin nereye defnedilecegi ile ilgili hadisi okumus, ardindan Hz. Omer Hz.
Peygamber’in nereye defnedilecegini 6grenmis ve bu konudaki tereddiidii de ortadan
kalkmistir.'©

2

Ote yandan Hz. Omer’in “Ben sanki bu ayetleri duymadim.” ifadesi onun ilgili ayetler
iizerinde istidlalde bulunmadigina isaret etmektedir. Yoksa o, bu ifadesiyle ayetleri okumadigini
veya duymadigim kastetmemistir. Ustelik Kur’an’in baz1 ahkamini bilmeyen kimsenin onu,
tamamen bilmedigi de iddia edilemez. Yoksa sadece Kur’an’1n biitiin hiikiimlerini bilen kimseye
hafiz denilebilirdi. O halde onun ifadesi Kur’an’t bilmedigini gostermez. Aslinda Kur’an’in
tamamini ezberlememis olsa dahi bu onun faziletine zarar vermez. Siiphesiz Hz. Omer
Kur’an’dan kendisine vécip olan miktar1 biliyordu. Ebi Ali el-Ciibbai’ye gore de Hz. Omer’in
baz1 konularda bilgi sahibi olmayisi onun faziletine zarar vermez. Ciinkii o, bilmedigi konularda
baskasina damisarak bilgi sahibi olma imkanina sahiptir.!!

2. Omer hamile birisine recm cezas1 uygulamak iizereyken Muaz b. Cebel, Omer’e
“Kadmin karnindakine ceza verme yetkin yoktur.” demistir. Bunun iizerine Omer, kadina ceza
vermekten vazgegmistir. Aslinda recm cezasi hak etmeyene uygulanamaz. Bu hadisenin
ardindan Omer “Eger Muaz olmasaydi Omer helak olacakt.” demistir. Omer’in aklen hak
etmeyene recm cezasinin uygulanmayacagini bilmesi gerekmektedir. Bu hiikmii bilmeyen
kimsenin de imam olmas1 miimkiin degildir. Kadi Abdiilcebbar’a gére bu iddia dogru degildir.
Ciinkii Hz. Omer recm cezas1 verdigi kadinin hamile oldugunu bilmiyordu. Muaz b. Cebel ona
durumu aktarica Hz. Omer cezay1 uygulamamistir. Muaz’in uyaristyla anne karnindaki bebek

de cezadan kurtulmustur. Dolayisiyla Hz. Omer, bu davramisindan 6tiirii kinanamaz. Ciinkii o,

9 Kadi Abdiilcebbar, Mugni, XX/II, 9.
10K adi Abdiilcebbar, Mugni, XX/11, 10-11.
11 Kadi Abdiilcebbar, Mugni, XX/11, 10.
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zina yapan kadina zahire bakarak hiikiim vermistir.*?

3. Omer deli olan birisini recm etmek {izereyken Hz. Ali, onu “Deli olanin akli basina gelene
dek ondan recm kaldirilmustir.” seklinde uyarmustir. Bunun iizerine Omer, cezay1 uygulamaktan
vazgeemis ve “Eger Ali olmasaydi ben helak olacaktim.” demistir.'® Dolayisiyla Omer dinin
zahirini bilmemektedir. Kadi Abdiilcebbar bu iddiay1 sdyle yanitlar: Hz. Omer deliye had
cezasinin uygulanmayacagini biliyordu. Fakat onun buradaki yanilgisi, su¢lunun deli oldugunu
bilmemesidir. Yoksa verdigi ceza suga nispetle dogrudur. Ayrica “Ali olmasaydi ben helak
olurdum.” sozii giinahla alakali olmayip, uyarilmadigi takdirde bu hadiseden otlirii ¢ok
iiziilecegini vurgulamak i¢indir. Aslinda Hz. Peygamber ti¢ kisiden teklif kaldirilmistir derken,
bu kimselere had uygulanmayacagini da kastetmemistir. Bu durumda belirtilen suglu i¢in had
cezas! da uygulanabilir. Bu husus Hz. Omer’in imametine zarar vermez.'*

4. Eb(i Acfe’nin rivayetine gore Omer Hz. FAtima’nin mehrini temel alarak mehirlerin
yiiksek tutulmasini yasaklamistir. Bir kadin Omer’e “Onlardan birine yiiklerle mehir vermis
olsaniz dahi ondan hichir seyi geri almayn.”'® ayetiyle hatirlatma yapinca, Omer, “Biitiin
insanlar Omer’den daha bilgilidir.” seklinde ifade kullanmistir. Ote yandan bir giin Omer, bir
grup insana ugramis ve onlar1 sarhos halde bulmustur. Onlar Omer’e “Sen birka¢ ydnden hata
yaptin.” demislerdir. Oncelikle Kur’an “Birbirinizin gizli yonlerini arastirmaymn.”'® dedigi
halde sen bizi gizliden izledin. ikincisi izinsiz ve selam vermeden igeri girdin. Biitiin bunlar
onun ilminin zayif oldugunu gésterdigi icin, o, imamete uygun degildir.!” Kadi Abdiilcebbar
bu itiraz1 da dogru bulmamustir. Zira bircok rivayetten hareketle Hz. Omer’in ilim ve fazilet
sahibi oldugu miisellemdir. Bu noktada o, 4had haberlere dayanilarak elestirilemez. Hz. Omer,
mehir konusundaki rivayette ise Hz. Peygamber’e uymanin miistehab oldugu ve mehirde
abartiya kagmanin da iyi olmadigini vurgulamistir. Kendisi uyarildiktan sonra Hz. Omer mehir
konusunda karsilikli rizanmn asil oldugunu anlamistir. Ayrica Hz. Omer, tevazuundan &tiirii
insanlarin kendisinden daha bilgin oldugunu ifade etmistir. Esasen bir meselede baskasindan

istifade edildigi zaman o kimsenin ilmi az dahi olsa algak goniilli davranmak elzemdir.

12 Kadi Abdiilcebbar, Mugni, XX/I1, 12.

13 Bkz. Ebt Bekr Ibn Arabi, el-4vasim mine’l-Kavasum, (tah. Muhibiiddin Hatib), Kahire 1405, s. 194.
14 Kadi Abdiilcebbar, Mugni, XX/I1, 13.

15 Nisa 4/20.

16 Hucurat 49/12.

17 Allame Hilli, Nehcu’I-Hak, ss. 273-288.
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Neticede Hz. Omer 6rnek bir davranis sergilemistir. ikinci hadiseye gelince imamin kotiiliigii
ortadan kaldirmak igin gizli arastirmalar yapmas1 miimkiindiir.'®

5. Omer her y1l Hz. Aise ve Hz. Hafsa’ya 10 bin dirhem vermistir. Fakat diger Ehl-i Beyt’i
ganimetin beste birinden mahrum etmistir. Bunun yaninda o beytiilmaldan 80 bin dirhem borg
almistir. Onun biitiin bu uygulamalar1 dinin esaslarina aykiridir. Kadi Abdiilcebbar’a goére bu
iddia gecersizdir. Ciinkii Hz. Peygamber’in eslerinin beytiilmalda haklar1 vardir. Ustelik imam
uygun gordiigii miktar kadar ayrica onlara édeme yapabilir. Bu uygulamayr Hz. Omer’den
onceki ve sonraki imamlar da yapmustir. Hz. Omer’in bu uygulamas1 yanlis olsaydi, Hz. Ali bu
uygulamayi siirdiirmezdi. Sonugta o da bu kimselere uygun goérdiigii miktar kadar 6deme
yapmistir. Diger taraftan ayette belirtilen ganimetlerin beste birinin nasil dagitilacagi konusu
ictihadidir.!® Esasen ganimetlerin beste birinin (humus) nasil dagitilmas: gerektigi konusu da
ihtilaflidir. Bu konuda Hz. Omer’in ictihadinin tenkit edilmesi, biitiin sahabe ictihadlarinin da
elestirilmesini gerektirir.?°

Hz. Omer’in beytiilmaldan bor¢ almasinda ise bir sakinca yoktur. Fakihlerin ¢ogunlugu
tedbiren yetim ve diger insanlarin mallarinin zengin ve giivenilir kimsenin zimmetinde kalmasin
uygun gérmiistiir. Clinkii bunda bir tehlike yoktur. Nihayetinde onun hayati, Kur’an’a bagliligini,
devlet hazinesi konusunda tedbirli ve hassas olusu, belirtilen konularda tenkit edilmesine
engeldir.?:

6. Omer, Mugire b. Sube hakkinda zina haddini uygulamamustir. Oyle ki arzusuna gore
hareket etmis ve dordiincii sahide giderek onu sahitlikten vazgecirmistir. Mugire b. Sube’ye
had cezas1 uygulamasi gerekirken bunun yerine diger ii¢ sahide uygulamistir. Boylece cezay1
yanlis kimselere vermistir. Kadi Abdiilcebbar’a gore belirtilen iddia asilsizdir. Ciinkii Hz.
Omer’in yaptig1 uygulama dogrudur. Zina haddinin uygulanabilmesi i¢in dort sahidin olmasi
gerekir. Bu sart yerine gelmedigi i¢in de Hz. Omer haddi uygulamamistir. Aslinda dérdiincii
sahit olan Ziyad’1 sahitlikten Hz. Omer vazge¢irmemis, ama onu hataya diismemesi konusunda
uyarmistir ki bu da siinnettir. Nitekim o, sahitli§in tamamlanmamasin1 da isteyebilir ya da

sahidin sahitlikten vazge¢cmesini talep edebilir. Nihayetinde sahitlerin sayisinin ddrde

18 Kadi Abdiilcebbar, Mugni, XX/I1, 14.

19 Enfal 8/41.

20 KAadi Abdiilcebbar, Mugni, XX/Il, 15.

21 KAdi Abdiilcebbar, Mugni, XX/Il, 15-16.
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¢tkmamasidan 6tiirii Hz. Omer {i¢ kisiye kazf haddi uygulamistir. Ciinkii sahitlerin sayisi
dorde tamamlanmamis ve kalan ii¢ sahit de karsi tarafa zina iftirasinda bulunmustur. Bu noktada
Hz. Omer’in Mugire’nin dedikodu yapmasindan ¢ekindigi icin ona had cezas1 uygulamadigi da
sdylenemez. Ciinkii o, dini meselelerde hi¢ kimseden korkmamuistir.??

7. Omer dedenin mirastaki payina iliskin yetmis veya yiiz ¢esit -degisik- fetva vermistir.
Ayrica devlet yardimlarinda bazilarina ayricalik tanimistir. Halbuki Allah herkesi esit
kilmigtir. Ayrica hiikiimleri diledigi gibi, zan ve varsayima dayanarak vermistir. Biitiin bunlar
onun imamete uygun olmadiginin delilidir. Buna karsilik Kadi Abdiilcebbar ictihadi konularda
ihtilafin olabilecegini belirtmistir. Clinkii ictihadi konularda bir takim alametlere ve zann-1
galibe gore hiikiim verilir. Bu baglamda miictehit goriisiinii degistirebilir. Hz. Omer de 6nce
dedeye mirastan iicte bir sonra da altida bir vermistir. Hz. Omer’in elestirildigi husus ictihadi
bir konu oldugu igin tenkidi de yersizdir. Bunun yaninda Hz. Omer’in dedenin mirastaki
payina iligkin verdigi fetvalar, farkli farkli hallerden kaynaklidir. Yani o, ayn1 meselede yetmis
veya yiiz farkli fetva vermis degildir. Bu ise onun derin bir ilme sahip oldugunun kanitidir.
Nitekim Hz. Peygamber de savas esirleri hakkinda Hz. EbG Bekir’e danismis ve o da onlarin
oldiiriilmemesini dnermistir; ardindan Hz. Omer’e danismus, o ise, dldiiriilmelerini tavsiye
etmistir. Fakat Hz. Peygamber her ikisini de fikirlerinden 6tiirii 6vmistiir. Ciinki her ikisi de
ictihadda bulunmustur, Hz. Peygamber de her ikisinin Onerisini -ictihadlari nedeniyle-
dogru/hakli kabul etmistir.?®

8. Omer “Hz. Peygamber déneminde var olan iki miita vardir ki ben onlar1 yasakliyorum
ve bunlar1 yapmaya devam edenleri cezalandiracagim.” demistir. Omer’in Sari olmadig1 i¢in
boyle bir ifade kullanmasi dogru degildir. Omer bu ifadesiyle emir ve nehiy koymada Hz.
Peygamber’in konumu ile kendi konumunu esitlemistir. Dolayisiyla kendisine tabi olmanin Hz.
Peygamber’e tabi olmadan evla oldugu zannedilebilir. Kadi Abdiilcebbar bu itiraz1 sdyle
elestirir: Hz. Omer’in ifadesi Hz. Peygamber yasakladigi gibi ben de yasakliyorum
manasindadir. Dolayisiyla bu ifadeden otiirii o elestirilemez. Nitekim EbG Ali el-Ciibbai de

“Hz. Omer hata yapmus olsayd1 basta sahabe ona kars1 ¢ikardi.” demistir. Keza Hz. Omer hata

22 Kadi Abdiilcebbar, Mugni, XX/11, 16-17.
2 Kadi Abdiilcebbar, Mugni, XX/11, 18-19.
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yapmis olsaydi, Hz. Ali’nin konuyu bilen olarak buna tepkisiz kalmas: diisiiniilemezdi.?*

9. Omer imamin belirlenmesi igin $0rd heyeti olusturmus ve yeni bir uygulama
gelistirmigtir. Stinnete aykir1 bir uygulamayla se¢imi belirli kimselerin tekeline birakmustir.
Stra heyeti i¢cinde fadil ve mefdil olanlarin beraber olmasi da bir noksanliktir. Ciinkii fadilin
oncelikli olmasi elzemdir. O ise bir anlamda fadil ile mefddlii esitlemistir. Ayrica segici
ziimreyi de alt1 kisi ile simirlamistir.?® Sonra secimi dort kisiye, ardindan da bir kisiye havale
etmigtir. Abdurrahman b. Avf’1 eksik ve zayif olarak nitelendirmesine ragmen iimmetin vekili
konumuna getirmis ve se¢imi ona tevdi etmistir. Bir kisinin goriisiiniin alinmas1 ve diger dort
kisiden yliz ¢evrilmesi de dogru degildir. Sonra da Ali ve Osman bir konuda ittifak ederse
onlarin sozleri gegerlidir, fakat iki grup/sdz olursa Abdurrahman b. Avf’in i¢inde bulundugu
grubun tercihi/Onerisi gecerlidir demistir. Ciinkii o, Ali ve Osman’in ittifak edemeyecegini
biliyordu. Abdurrahman b. Avf’in da ancak Osman’a meyledecegini biliyordu. Ayrica Omer iig
giin i¢inde se¢im iginin tamamlanmadigi takdirde srd heyetinin {iyelerinin boyunlarinin
vurulacagini bildirmistir. Biitiin bunlar Omer’in imamete uygun olmadiginm kanitidir.?® Kadi
Abdiilcebbar bu iddiay1 su ifadelerle cevaplamistir: Stra heyetindeki iiyeler kendi rizalariyla
heyete girmislerdir. Heyet kendi aralarinda fikir teatisinde bulunduktan ve herkesin de rizasi
alindiktan sonra hiikiim veriyordu. Yani kararlar heyet iiyelerinin tamaminin oluruyla
alintyordu. Bu noktada sunu da belirtmek gerekir ki Hz. Omer’in olusturdugu stird meclisine
Hz. Ali’nin de girmesi, onun hakkinda nass olmadiginin en agik delilidir. Dolayisiyla
Imamiyye’nin &ne siirdiigii nass iddias1 asilsizdir. Sayet Hz. Ali hakkinda nass olsaydi stra
heyetindeki iiyelerin se¢ime itiraz etmeleri gerekirdi. Ciinkii hakkinda nass olan birisi varken
se¢ime bagvurulmamasi elzemdi.?’ Diger taraftan ihtiya¢ duyuldugu zaman imamin Kureys’ten
olmas1 gerektigi vurgulanmistir. Nitekim Hz. Ali de gerek duydugu zaman faziletinden

bahsetmistir. Keza Hz. Ali hakkinda nass olsayd: sliphesiz o, bunu belirtirdi. Boylelikle

24 Kadi Abdiilcebbar, Mugni, XX/11, 19-20.

%5 Hz. Omer bir danisma grubu olusturmus ve bunlarin arasindan bir imanun segilmesini istemistir. Bu isimler ise
Abdurrahman b. Avf, Ali b. Ebi Téalib, Osman b. Affan, Talha b. Ubeydullah, Ziibeyr b. Avvam, Sad b. Ebi
Vakkas’tir. Bkz. Ebii’l-Fida, el-Muhtasar fi Ahbdri’l-Beser, Beyrut tsz., 1, 165. Imamet Ihtilaflar1 hakkinda daha
genis bilgi i¢in bk. Faruk Giin, “Imamet Meselesi Baglaminda Firkalasma Problemi Mesa’ilii’l-imame
Ornegi”. Pamukkale Universitesi Ilahiyat Fakiiltesi Dergisi 11/1 (Haziran 2024), ss. 249-272.

2 Bkz. Allame Hilli, Nehcu I-Hak, ss. 273-288.

27 Kadi Abdiilcebbar, Mugni, XX/, 21.
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stipheler ortadan kalkar ve tartigmalar biterdi. Bu noktada Hz. Ali’nin takiyye yaptig1 veya
korktugu da 6ne siiriilemez.?®

Ebi Ali el-Ciibbai’ye gére Hz. Omer’in secimden dnce gizli anlasmalar yapmasi veya Hz.
Ali’nin secilmemesi icin ona tuzak kurmasi imkansizdir. Aslinda dini konularda Hz. Omer
nezaketi birakiyor ve biiyiik bir ciddiyetle meseleleri ¢dzmeye calisiyordu. Hz. Omer de
kavminin olurunu aldiktan sonra Abdurrahman b. Avf’a se¢im gorevini birakmis ve ondan razi
olmustur. Iddia edildigi gibi ona herhangi bir su¢clamada bulunmamustir. Ayrica MuhAcirler Hz.
Osman’a, Ensar ise Hz. Ali’ye meylediyordu. Fakat Abdurrahman b. Avf, Hz. Osman’a
meylettigi i¢in degil, yaptidi istisarelerin neticesinde Hz. Osman tizerinde karar kildig1 i¢in onu
imam olarak tercih etmistir.?°

Esasen Kadi Abdiilcebbar da Ebl Ali el-Ciibbai ile benzer goriisleri paylasmis ve bu
konuda sunlar1 ifade etmistir: Srd heyeti iiyelerinin se¢im siirecindeki tavirlari se¢imin
neticesinden razi olduklarimin kanmitidir. Ciinkii secim tek celsede gerceklesmemis, {li¢ giin
devam etmistir. Biitlin bu siirecte sira heyetinin {iyeleri olumlu tavirlariyla siireci tasdik
ettiklerini gostermislerdir. Abdurrahman b. Avf da segecegi kimseden razi olacaklar
konusunda Hz. Ali ve Hz. Osman dahil olmak iizere biitiin stird heyeti tiyelerinden olur almistir.
Bu da onlarin se¢ime riza gosterdiklerinin diger delilidir. Zanna dayanarak onlarin eylemleri
elestirilmez. Ustelik Hz. Omer Miisliimanlara nasihatler verirken kendisinin sird heyeti
olusturmak suretiyle insanlara tuzak kurmasi da miimkiin degildir.®

Esasen Hz. Omer’in stird meclisi olusturma gayesinin Hz. Ali