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o o
Katiimeilar (4)
Observer Hall-5 ;
Hall-5 -
v' ~ 500,000 plant species worldwide o “
v include a wide variety of compounds with different structures and chemical properties
(e Lythranidine HO OMe
N, H O * )
y 1 Glutathione Alkaloids
- . “'K'}'(’s‘ Lythrum anceps
\ Ny
4"%‘ * Proteins and Terpenes PAAM
peptides e Colensane
Euphorbia corollata
(i
] Psoralen ¥es
seconda be_ Teucrium pyrenaicum
Furocumarines 2 ry Phenokics Resv;ratro\
Metabolites o
soralea corylifolia
Hy
Sterols Glycosides ™.
Stigmasterol %
Flavonoids
on and Tannins
A_OH
Crisantemin
on MO oM
Types of secondary metabolites Taming sessize A
Secenckden Gorintile - ]
Katiimalar (10)
H5-Riyadh NES..
¥ Hall5) 53 Dr. Manisha Chaldy, |Habib Djourdem Session 3, hall 5| & HS-Teuta y ¥ H5-Riyach NESRAOUI (o] oturum sahib. be
Preliminaries oo -
B orojevs a
. Define the cone @ -
M sres suow
r={ueC(0,1,R),u>0: min u(t)>6%|ul @ - :
te[0,1-0) @ richenms
4 Hi
and the operator A: T — [0,1] by o
B ravi Tasdemic v

/01 K{n, ) d:/) £(u(s)) ds
(6)

Au(t) = _/l (K(ns) +

1—an.

Remark
1) By Lemma 5 problem (1), (2) has a positive solution v (t)if and
only if u is a fixed point of A.

2) we can prove that for 0 < a < —

149’

1{?/1_
0 2

and 7 € (0,1), we have

Media Player Classic TominG Sessize A
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W) H5 Riyadh NESRAOUI ekranins goruntuliyorsuniz s e B B ) - o
Observer Hall-5 ..' v H5-Riyadh NES.. Dr Djebaili Man... Habib Djourde.. > s

T L ] ; ' Tl @ s ®

Thumbnails B o ojebs

2 . . M s-rea suou
Existence and regularity theorems: First result =

(1 audn

@ sichems

ol richem

Theorem

Let us assume that (2) and (3) hold true. Furthermore, suppose that
f e L™(Q), where
N(s —7)
< —_.
.~'—IA’”< (s — 1) (9)

S

Then there exists a weak solution u € WX 7 (Q) 0 L™*~1(Q) to problem (1).
That is,

N _

LD —2 - s—2 uP~! X
E |9 Oiu Oipdr +v [ |ul” “updz = p —pdz + [ fedz,
=0 Ja ¥ Jo |aff Ja

for every p € WHT (Q) N L>=(9Q).

Secenekleri Goruntule v

B Gorantale

It was determined that the hydroxyl group of 1-phenoxy-2-hydroxydecane is
activated by the action of phenoxy substances, which allows not only the
nucleophilic substitution reaction of the hydrogen of the hydroxyl group, but
also other reactions. For the synthesis of phenoxyethers, initially, desen-1 was
synthesized by the known reaction of desen-1 with Bromosuccinimide in an observer h6
aqueous environment, then the necessary phenoxyethers were synthesized from
the reaction of the obtained compound with halogen phenols under the Gl
influence of NaOH:

CH—<, CH,-CO OH
_/>; | >~Br—-c,H,-

CH,-CO N—8r

¥ 5-1/H-6 Dr. Gézde MURAT §

H-5, Ramiz Mahmudov

H6 - Adila Mah...

¥ H6 - Adila Mahmudova
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| S-1/H-6 Dr. Gozde MURAT SALT... ekrammi gorintaliyorsunuz [

B Kaydediliyor Girigyapin  Kalan: 09:54:41 B Gorintile

~/ ZQ oy - -1/ H-6 Dr. Gozde MURAT'SALTAN
—

SOLUBLE PROBE: CHARACTERISATION AND cpserverhe
INVESTIGATION OF THEIR COLORIMETRIC SENSOR ¥ observer he
PROPERTIES TOWARDS MERCURY (II) AND.COPPER

(II) IONS

2" INTERNATIONAL Dr.Gozde MURAT SALTAN
PARIS CONGRESS ON % H-6, Ramiz Mahmudoy
APPLIED SCIENCES b

August 25-21, 2023 / Paris, FRANCE

H6 - Adila Mah...

.9

¥ Hé - Adila Mahmudova

onts - HolTs Sesion 3, Fall - Werve Gindi chrani gorintiliyorsnsz - x

@ Kaydediliyor. Girigyapin  Kalan: 09:5205 B Goruntile v Katilimailar (7)

g

S2, H6 moderator: Dr Ivan ...

0... (Ortak oturum sahibi, ben) ®
Session 2, Hall 6- Merve Gi... B & O
S2, H6 moderator: Dr Ivan Pavlo..
H6- SHASHWATI GHOSH

H-6-GAGLAR ADIGUZEL (vl

Cow Detection using Heatmap

observer h6 H6-HASAN GELIKYUREK

« Ureticiler yetistiricilikte bilgilere
dogrudan ulasabildiginde;

observer h6 Session 2, Hall-6 Hatice Karabo..

02060000

* Hayvanlarin bireysel
potansiyelinden en yiiksek
diizeyde yararlanma,

Body Temperature

* Hastaliklar: erken teshis ederek EeSDIEP, HallS? MeryEia

ilag kullanimini azaltma
imkanina sahip olmaktadirlar.

¥ H6-HASAN CELIKYUREK

¥ Session 2, Hall-6 Hatice ...

1 atanmamig katilimci

i TUmana Sessize Al

Katihmailar Ekrani paylas R : Beyaz Tahtalar  Daha fazla
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H-6 Khadidja BOUDEBAZ ekranini gériintiiliiyorsunuz Secenekderi Goriintiile v = - EG

yapin  Kalan: 09:55:03 Gorantile

Dr. Khadidja BOUDEBAZ,
>::;_(,«“v" Laboratoire de Pharmacologie et de Phytochimie,
Faculté des Sciences Exactes et Informatique,
Université de Jijel, 18000 Jijel, ALGERIE.

khadidja.boudebaz@univ-jijel.dz, 00213793524748 H 6 Khadidja BOUDEBAZ

/ Présente
ETUDE DE POUVOIR ANTIOXYDANT ET ANTIBACTERIEN observer h6
/ DES FLAVONOIDES DE L’INULA VISCOSA.
l % observer h6

P v ] 'H6-Sule KECELIOGLU ckranim goruntubiyorsumaz

Observer Hall-6

H6-Armelda Teta

F\ /fTo our knowledge, no studies in the current literature specifically evaluate lumbopelvic stability in indivi
’ ’ with Temporomandibular Joint Dysfunction (TMD). This pilot study aimed to compare the lumbopelvi
\ stability of individuals with myofascial TMD (M-TMD) and healthy individuals.

2 atanmamis katiimar
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Observer Hall-6

™ PARIS 2023 Thamyres.mp4 H H6 - Farantos Georg
STATISTICAL ANALYSIS e
Data were tabulated and submitted to statistical analysis
using the repeated-measure test (p<o.05).

Katimailar (8)

ILIRJAN MALOL...

IIRIAN MALOLLAR!

3. Enhancing Acoustic Quality through Biophilic ™\
Design: "
Biophilic Design for Enhanced Acoustic Quality:

Incorporation of natural elements like wood,

stone, natural light, and plants boosts

acoustics.

Natural elements absorb sound, reduce echo,

and give a calming auditory ambiance.

A biophilic approach directly boosts human

well-being and productivity.

6660686060

3. Green Spaces & Vegetation in Acoustic

Design:

* Parks, gardens, and fields serve as
natural sound absorbers.
Trees and shrubs act as sound
barriers, absorbing high-frequency
sounds and buffering external noises.
Green spaces in urban environments

2. Natural Elements for Sound Quality &
Noise Reduction:

Vegetation acts as a sound absorber;
water features assist in sound masking.
Green walls bolster sound insulation,
enhancing acoustic properties.
Eco-friendly principles in multisensory
P e e architecture merge sustainability and

el b enhanced auditory experience
it s L} )
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Observer Hall-6 session3-Hall-6_... H6-Yassmina A...

2 Rechercher

Classification des biosurfactants

En fonction de leur structure chimique
G L

. Microbienne, Végétale, Animale

En fonction de leur fonction
Emuisifiants, Détergents, Agents
moussants

b Cliquez pour ajouter des commentaires

Diavositive 105ur 27 “Bioloay Breakthrouah by Skidesac” <&  Francais (France) B 2 Thaoska(-) e

Matériel utilise et deroulement des essais

Mesure du dosage de saturation pour les différents coulis testés

Ardit Mihali

¥ Ardit Minali
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UGUNU GOSTER

0:02:52 1l

5 GORUNTU AYARLARI ¥

0B  SLAYT GOSTERISINI SONLANDIR

INTERNATIONAL PARIS CONCRESSES

in person and online

GIRIS (Introduction)

Polumer Kompozitlen

3
Polimer Matrisin Turane Gore

A. composites reinforced by particles;

B. composites reinforced by chopped strands;

C. unidirectional composites;

D. laminates;

E. fabric reinforced plastics;

F. honeycomb composite structure;

| Hall-2, Seda UNALAN

i

Takviye Fazuun Turune Gore

Partikul
Takviyeh

Kompozitler

i

Girig yapin  “Kalan: 09:45:27

Sonraki slayt
INTERNATION
in per
AMA( Observer H-2

oranlarda (agulkga %7 ve 10) o
(GP) ilave edilerek tretikn kompd]
etkisi incelenmitiz

% Observer H-2

% Hall=2 Cihat ARDA- Subor

Segenekleri Goriintile v

KARAKTERIZASYON YONTEMLERI 2N

.OFiIm Formation Ability at 5°C

No [Characterization Methods [No |Characterization Methods |No [Characteriza R
K-Bar 7 (Opacity Test — Global Drying Time/Touch-Dust and
1 |Method) 11 [TOTAL (min) 21 [Solid Content, %% S
Determination of Dry Film
2 |%CR, Applicator: 200 12 [Thickness 22 |Density, g/ml
3 |Whiteness %Y, Applicator: 200 13 |Determination of Residue on Sieve | 23 |pH
4 |Whiteness Index, Applicator: 200y | 14 |Viscosity/Stormer(KU) To 24 |Open Time R
Liquid Water Pe
5 |Color at 200y, L*a*b* dE 15 L\/iscosity/Stormer(KU) T24 25 |Uptake
6 [Gloss at 60° - 24hrs. 16 _[Brookfield 10 RPM&100RPM v N
ili el < | T
7 [Gloss at 85° - 24hrs. 177 hs@25¢ o [Py % -
Mud-Cracking by 0-2000u (WFT) & S 10
8 [gradient applicator 18 [101/s @25C 28 AL e, | '?[iT\‘L'
Stability/Freeze: 'n;{u/um
9 |Dirt Pick Up 19| 11 z00mus i sharing yoursceen 29 j10°c $ILIKG
20 |10001/s @25C
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Segenekleri Goriintile
OLUM KAVRAMININ SERAMIK FORMLARINA YANSIMASI - PowerPoint (Urin Etkinlestirilemedi)

m F EKLE TASARIM GEGISLER ANIMASYONLAR SLAYT GOSTERISI GOZDEN GEGIR GORUNUM A, Microsoft hesabi ~

Dazen - x v O # Bul

I sifirda
Vapitir Yeni

Yerlestir
Slayt~ 5 Bolam - é v

ano 3 aytlar Yaz: Tipi Paragrat

1. Sonsuzluk

Olum Uzerine bu kadar disiinceleri ve yasam bicimleri olmalarina ragmen Misirlilal

sevdikleri icin 8limden sonraki sonsuz yasamin bu diinya ile ayni olmasi ve gittikleri o fEcEASESANNa

yasayabilmeleri i¢in ellerinden geldigince glzellegtirmeye calismiglardir. Bu nede

bedenlerin mumyalanarak korunmasini saglamak onlar igin var olmaktir. Anitsal pira

yatan sebep de mumyalanan bedenin sonsuz yasamda korunmasi ve ayni zama

.
* bulundurmak istemeleri de yeniden dogduklarinda o egyalara ihtiyag duyacaklar di
kaynaklanmaktadir. Piramitlerin anitsal olarak gége dogru yikselmesi de ruhun gég4g
simgesi olarak kabul ediimektedir.

Kaydi D

sraklat/Durdur ~ Ara Oda

oplant: - Hall-5 Secenekleri Goriintiile v - =] X

361 4 v Katilimeilar (7)
Observer-5 H5 - Tugui Alex... H5-Tugrul
B o. ©rtak oturum sahivi, bem @ 7 174

andru m Karabacak ugrul
O «s a ¢

o m Ana-Marija lli¢ v

a HS - Tugui Alexandru X o

METHODOLOGY: @ s paoia comany ¥ o

:L H5-Kerim Karabacak P vl

-Cartographic and Maps, and GIS study
-Demographic and Economic Study H5-Tugrul X A
-Study of Plans of existing buildings
-Metrics of Urban Development indicators of
business, use, housing, education, tourism,
agriculture etc

-Simulation scenarios based on sustainable
economic. touristic and agricultural urban
development. It is possible with
acupunctural urban

interventions to reverse the phenomena of
shrinking cities.

@ 33°C Ginegli
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oplant: - Hall-5 H5-Tugrul ekranini gorintaliyorsunuz - X

runtule Katihmailar (7)

Observer-5 HS - Tugui Alex... H5-Tugrul @
n 0... (Ortak oturum sahibi, ben) @ A

¥ Observer-5 ¥ HS - Tugui Alexandru | H5-Tugrul

HS-Tugrul Rz

u HS - Tugui Alexandru 7]

Kalan: 09:40:34

HS PAULA COBZARU (v ]

Bu nedenle gunumazde, H5-Kerim Karabacak A

. uikeler oncelikh
Rullanimasinda ik endi oz eneri -
: arak kendi o0z eneri __ Kejsi 1z
. kaynaklanni  degeriendir- ~

dnemli unsur
menin yollanni arama, dis

ulkelere bagmiligim Ana-Marija lli¢ 2

mevcuttur.

\ v tma ve arz guvenigini
Bunlardan ilki - - aglamak  icin  enerj

enerjinir , | .l . \{ kevnatdarm gesitendieme
¢ f W “ \\yoluna gitmektedir

v istenilen yere |

:nerji talebinin

fsteniler ) ’ i Kayr

((zamal jrafyalarda bulunm

ulastnimasidir iaha da artacag
binin strdirile

Tamand Sessize Al

= 10:14
@ 32CGunesi A G B ® 7D W o0

— - *

Halil.Turgut @

Halil Turgut

wplant:

- Katihimailar (7)

Observer-5
a O... (Ortak oturum sahibi. ber) @ 2 [

Observer-5

H5-Kerim Karabacak [ - IV

HS - Tugui Alexandru % o

H5 PAULA COBZARU v

A Comparative Analysis of
Artificial Intelligence Technics
for Wind-PV Energy Systems

Kejsi K vh

n Halil. Turgut 2 A

QapavTog MEtpylog n

Assist. Prof. Dr. Kerim KARABACAK
Kutahya Dumlupinar University
Kutahya Technical Sciences Vocational School
kerim.karabacak@dpu.edu.tr

Tamiini Sessize Al
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Al —

8mer ozeren ¥ Hs = Ceren Agin Goz H5-Gaglar Gines

Katihimailar (8)

Observer-5

(7

Sennur AKANSEL

Observer-s
B o- ©rtak oturum sahivi, bem) © F 17

[ — @
A HS - Ceren Agin Goziikizil % oA
% E.‘.! H5-Gaglar Giines O

H5-Serpil Ozker ¥ oA

Hs-zeynep karakus

senem tezcan % A

a Sennur AKANSEL % ™

Odadan Gik Tamdnd Sessize Al

@ 33CGinesi ~ & & @ 7Zdx TR

<oplants

Katihmailar (8)
Observer-5 Smer Gzeren @
Observer-5 Sennur AKANSEL H5-Serpil Ozker ¥ H5-Gaglar Gines % omer bzeren

@ Kaydediliyor Girigyapin  Kalan: 08:43:35 a O... (Ortak oturum sahibi, ben) @ f

w H5-Serpil Ozker [+ B
A H5 - Ceren Agin Gézikizil (v}

H5-Gaglar Ganes f

T

5-zeynep.karakus fi

6mer ozeren f

senem tezcan o

Sennur AKANSEL

Biyomimikri ve Tasanm
Biyomimikri, hem olasi yeni inovasyonlar igin ilham verici bir kaynak olmast hem de daha
surdirdlebilir yapili cevre yaratmak igin sundugu potansiyel nedeni ile mimarhk ve
miihendislik gibi disiplinlerde dikkat cekmektedir (El-Zeiny, 2012).

Tamana Sessize Al

@ 2CGinesi ~ ® & 8 ®m 7z dx TR
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pranti - Hall-5 Secenekleri Goriintiile -

3orantale

©)

Katihimailar (8)

I
! ‘ S
Observer-5 & i

Observer-5 Sennur AKANSEL

H5-Serpil Ozker H5-zeynep karakus H5-Gaglar. Gilnes

o O... (Ortak oturum sahibi, ben) ® % (A

H5-zeynep karakus 8¢
AMAC H5 - Ceren Agin Gozikizil
H5-Caglar Giineg ¥ A

H5-Serpil Ozker

= (Cahsmada, permakiiltiir ile siirdiiriilebilirlik iliskisinin akademik alandaki gelisim siireci ile mevcut

B00BOD®

durumunun degerlendirilmesi amag¢lanmustir. Smer Bzeren ¥
senem tezcan % A
= Bu amacla “permaculture and sustainable” konusunda 2014- 2022 yillar1 arasinda Scopus ve Web of
Science veri tabanlarinda indekslenen yaymlarm niceliksel agidan analizi yapilmistir. SennurAKANSEL # D
Tumiing Sessize Al

= 13:52

@ 322CGunesi ~ O 8 ® Zdx TR e
_ptanti - Hall-5 H5-zeynep.karakus el Secenekleri Gorintiile v - X

seruntule

@@

H5-Gaglar Glnes

<

Katilimeilar (9)

atiimar bul

o O... (Ortak oturum sahibi, ben) @ % 0
H5-zeynep.karakus [+ W]
s
MATERYAL VE YONTEM A 5 - ceren agin Gozikai 7o
@ H5-Gaglar Gineg v
m Hs-Serpil Ozker % ™
Cahsmada, permakiiltiir ve siirdiiriilebilirlik kavrammin akademik alandaki gelisimini ve mevcut durumunu N
iceli = = . H5-Tugba Kiper B A
niceliksel olarak ortaya koymak amaclanmstir.
a Gmer 6zeren i
Calismanin ana temasimi permakiiltiir ve siirdiiriilebilirlik (permaculture and sustainability) konusuna yénelik yapilmis senem tezcan ¥ oA
bilimsel ¢aligmalar olusturmaktadir. Bu kapsamda “permaculture and sustainability” konusunda 2014-2022 yillar1 arasim
kapsayan tarih arabginda Scopus ve Web of Science veri tabanlarinda hazirlanmis gahismalar materyal olarak m Sennur AKANSEL p'gul

kullanilmigtir. 2023 yili halen devam ettigi i¢in bu yila iliskin veriler dikkate alinmamustir.

Calisma genel gergevesini; 2014-2022 yillari arasim kapsayan tarih arahiginda
Scopus ile Web of Science veri tabanlarinda indekslenen “permaculture and
sustainability” konulu yaymlarin niceliksel analizi olusturmustur. Bu gergevede,
ilgili konularda yaymlanan ¢alismalarin incelenmesi igin bibliyometrik analiz
yontemi kullamlmistir

Ganesli




PHOTO GALLERY

_ptant: - Hall-3 - fa] X
rntile Katihmcilar (7)
Observer-5
a 0... (Ortak oturum sahibi, ben) @ % [
Observer-5

m Hall-5 Buket Akcan 8o

BD s irem akbui 4=

H-5 Neslihan ARSLAN ¥ o

OBEZITE-1 O—_

= Obezite, diinya ¢apinda salgin haline gelmis olan ve kalp damar hastaliklar, Tip 2
Diyabetes Mellitus ve metabolik inflamasyon gibi saghk problemlerinin artis1 ile
iliskili metabolik bir hastaliktir.

= Diinya Saglik Orgiitii’ ne gére viicut kiitle indeksi (BMI) 25-29,9 kg/m2 olan kisiler
agin kilolu, BMI = 30 kg/m2 olan kisiler obez olarak kabul edilmektedir.

5 atanmamig katilimar

Tdmini Sessize Al

H-5, Petek BALCI p/gm

H5-Vilmaz Sahin Z o

_ptant: - Hall-5 H5- Irem Akbulut ekranini gorintiliyorsunuz Secenekleri Goruntile - X
!

Soruntule v Katihimailar (7)

Observer-5

-
Observer-5 =5 B G H-5 Neslihan AR

m 15~ Irem Akbulut Qo

H-5 Neslihan ARSLAN g O

m H-5, Petek BALCI [

m H5-Yilmaz ahin g O
@ Hall-5 Buket Akcan ¥ O

Control group 1250 Hz-2min 2000 Hz-2min 1250 Hz-4 min 2000 Hz - 4 min

DBD plasma treatment

abe different lettering in the same bar: DBD plasma ranges are compared among themselves at different frequencies and times (ANOVA), The 95% confidence value
is significant (p<0.05) as combining the different total values with the mean difference. Groups are arranged in alphabetical order from largest to smallest recorded

Tmiini Sessize Al

Odadan Gik

1521

@ CGinesi A@ DB @ EX R,

H5- Senay YILDIRIM-KAHRIMAN 2" O

e O... (Ortak oturum sahibi, ben) ® 2 [
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piants

Observer-5 H-5 Neslihan A...

©)

-
Kalan: 08:40:40

-5, Petek BALCI

¥ Observer-5 H5-Yilmaz $ahin H-5 Neslihan ARSLAN

Ancak, pamugun yiksek derecede yanici olmasi ve
alevlere duyarliligi nedeniyle 6nemli riskler tasir. Giig
tutusurluk ozellikle halojenler ve agir
metaller kullanilarak gergeklestirilebilir, ancak bu
durumda alev geciktirici bilesiklerin ve yanict
gazlarin  toksik  etkilerinin  goz
bulundurulmasi gerekir.

islemleri,

onunde

However, due to cotton's high flammability and
sensitivity to flames, it poses significant risks. Flame
retardancy processes can be carried out, particularly
utilizing halogens and heavy metals, but in this case,
the toxic effects of flame-retardant compounds and
combustible should be taken

gases into

consideration.
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Sosyal Medya ve Beden imaj iliskisi

O I e O il

(Engein etal., 2020). ABD 308 kadin Gniversite Ggrencisi Instagram kullanan  bireylerde beden tatmininin disik

oldugu goriiimistir

Suudi Arabistan 307 kadin niversite ogrencisi Beden imaji ve sosyal medya bagimhi\g arasinda istatistiksel
agidan anlamh iliski gorilmenistir. Fakat BKI ile anlamlh iliski

oldugu gdriiimistir

321 geng kadin birey Instagram bagimiiigi ile dis gorundm kiyaslamasi ve zayif
olma diirtisi ve arasinga pozitif liski bulunmustur
204 addlesan birey Sosyal medya bagmiili ile kendine given ve beden imaji

arasinda ters iliski oldugu gorilmstiir

/AENO®O

@ 31°C Ganegli

Katihimailar (7)

H-5 Neslihan ARSLAN [ - I
H3- Irem Akbulut
HS- Senay VILDIRIM-KAHRIMAN

H-5, Petek BALC

HS5-Yilmaz $ahin

Hall-5 Buket Akcan

Timind Sessize Al

A

(Ortak oturum sahibi, ben) ® % [#




PHOTO GALLERY

Girigyapin ~ Kalar: 09:26:44 le Katilimeilar (6)

n sahibi, ben) ¢

observ... (Orta

Rabia Tasdemir [+ B

H4 - Arzu Ibis

H-4, Dr.SATISH MENON ¢

Hd-Klara Hy

Table 9. The
between the three observer h4
thrombophilia, . Group 3

Nini Kikvadze

er hd

A

H4 - Arzu Ibishova

Average pvalue Frit
H4-Klara Hysenaj

H4-Klara Hysenaj

713269.23 027 0.76 X ‘v
Nini Kikvadze B

Tamiinii Se

— 1259
P Ara AN E TR,
= a X
Girigyapin  Kalar: 09:07:30 U Katiimailar (6)
ahibi, ben
o’

Prosontsm Auckand - PowsrPont sathmencn @ @

Owign Vamstons  Animstons  SdeShow  Racord  Redem  View Hop Q) Telmewhatyouvantiado

H4-Klara Hysenaj

Nini Kikvadze

wd i S— g A observer h4
Rabia Tasdemir

006000

observer hd

Events

planned for the holiday weeke
n Friday 27 and Saturday 28 J
) January, all in Auckland, were all
erms, as were some sports events at Ed

Many events which had bet

he Friday night Elton John concert
attend, was cancelled shortly before it wi
y arrived. Some peop
home

40,000 people were expected to
due to bey 11,000 concert
n floodwaters during

Rabia Tasdemir

2, and the Festival One
e of safety concerns and logistics
heduled to run from Thursday 2
was also cancelled for the fourth year

0 cance Rabia Tasdemir
he Auckland Lantern F

day 5 February in Auckl

AFatboy Stim show 28 January in were 2
ed, while his show or Tuesday 31 January on Waiheke Istand was H4-Klara Hysenaj
stponed until T Music

y
al on 29 January was relocated to S Hd-Klara H

Tamiinii Sessize Al




PHOTO GALLERY

Girigyapin  Kalan: 09:0121 I Katiimeilar (6)

observ... (Ortak oturum sahibi, ben

H4 - Arzu Ibishova a s

H4-Klara Hy

Nini Kikvadze

observer h4
m Rabia Tasdemir

rver hd

Rabia Tasdemir

Rabia Tasdemir

H4-Klara Hysenaj

% Ha-Klar

% Nini Kikvadze it

Tamiinii Sessize Al

TUR

Ha-sami melik ekranim gorintilyorsun:. B

yapin  Kalan: 09:56:3

@ Aosove @07 [F1 Sounds of Nature Incarporating Biophilic Acoustis n Sensory.. = O st e

Sounds of Nature:
Incorporating Biophilic
Acoustics in Sensory Design
M g ’ ﬂ observer h4
. (
Rdd IIE ‘
’ -w = X 2nd International Paris Congress On
r.5ar2 Khelll Applied Sciences
= B e e August 2521, 2023 /
LAC Iv'.a {2 P Paris, France Meeting
ZAKARIA LAFDAILI

Kaydi Duraklat/Durdur  Ara O Reaksly ygulamalar




2" INTERNATIONAL
PARIS CONGRESS ON
APPLIED SCIENCES

August 25-27, 2023 / Paris, FRANCE

C
&

CONGRESS PROGRAM

Meeting ID: 812 5934 6695
Passcode: 252627
N

zoom




Onemli, Dikkatle Okuyunuz LUtfen

Kongremizde Yazim Kurallarina uygun gonderilmis ve bilim kurulundan gecen bildiriler i¢in online (video konferans
sistemi lizerinden) sunum imkani saglanmustir.

Online sunum yapabilmek i¢in https://zoom.us/join sitesi iizerinden giris yaparak “Meeting ID or Personal Link
Name” yerine ID numarasini girerek oturuma katilabilirsiniz.

Zoom uygulamasi iicretsizdir ve hesap olusturmaya gerek yoktur.

Zoom uygulamasi kaydolmadan kullanilabilir.

Uygulama tablet, telefon ve PC’lerde calistyor.

Her oturumdaki sunucular, sunum saatinden 5 dk 6ncesinde oturuma baglanmis olmalar: gerekmektedir.

Tiim kongre katilimcilart canli baglanarak tiim oturumlari dinleyebilir.

Moderatoér — oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismindan sorumludur.

Dikkat Edilmesi Gerekenler - TEKNIK BILGILER

Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.

Zoom'da ekran paylagma 6zelligini kullanabilmelisiniz.

Kabul edilen bildiri sahiplerinin mail adreslerine Zoom uygulamasinda olusturdugumuz oturuma ait ID numarast
gonderilecektir.

Katilim belgeleri kongre sonunda tarafiniza pdf olarak gonderilecektir.

Kongre programinda yer ve saat degisikligi gibi talepler dikkate alinmayacaktir.

Important, Please Read Carefully

To be able to attend a meeting online, login via https://zoom.us/join site, enter ID “Meeting ID or 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 congress program.

*%k%

Zoom'a giris yapmadan énce I{itfen drnekteki gibi salon numaranizi, adinizi ve soyadinizi belirtiniz
Before you login to Zoom please indicate your hall number, name and surname

exp. H-5, Radmila Janici¢
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HEAD OF SESSION: Asst. Prof. Zeynep lyigundogdu
AUTHORS AFFILIATION TOPIC TITLE

Res. Assist. Dr. Esra INCE
Assist. Prof. Dr. Baris KARAKAYA

Firat University TURKIYE

ENHANCING FACIAL RECOGNITION
PERFORMANCE THROUGH PIXEL-
LEVEL NOISE USING CHAOTIC TRUE
RANDOM BITS

Seyda OZDEMIR
Assoc. Prof. Dr. Ozal YILDIRIM
Prof. Dr. Yakup DEMIR

Igdur University TURKIYE
Furat University TURKIYE

SHORT-TERM ELECTRICAL LOAD
FORECASTING USING LONG SHORT-
TERM MEMORY

Asst. Prof. Zeynep lyigundogdu
Asst. Prof. Merve Capkin Yurtsever
ilayda Nur Cetin

Adana Alparslan Turkes Science and
Technology University TURKIYE

CHARACTERIZATION AND
BIOLOGICAL PROPERTIES OF PCL-ZnB
ELECTROSPUN FIBERS
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() rrrsiocaLTvE @  ANKARA LOCAL TIME
@) o9o:1100 @) 100120
HEAD OF SESSION: Prof. Marilena Carbone
AUTHORS AFFILIATION TOPIC TITLE

Assist. Prof. Dr. Kerim KARABACAK

Kiitahya Dumluptnar University
TURKIYE

A COMPARATIVE ANALYSIS OF
ARTIFICIAL INTELLIGENCE TECHNICS
FOR WIND-PV ENERGY SYSTEMS

Tugrul CANKAYA

Kiitahya Dumluptnar University
TURKIYE

APPLICATION OF DISTRICT HEATING
WITH ALTERNATIVE HEATING
SYSTEMS; SIMAV EXAMPLE

Lect. Dr. Ernest Shtepani
Lect. Msc. Fatlinda Struga
Res. Assist. Msc. Kejsi Kuzari

Metropolitan Tirana University
ALBANIA

SHRINKING CITY AND INFORMATION
TECHNOLOGY: NEW POSSIBILITIES

Prof. Marilena Carbone

University or Rome Tor Vergata ITALY

SYNTHESIS OF NiO NANOFLOWERS
DECORATING PLASTIC ELECTRODES
FOR NON-ENZYMATIC
AMPEROMETRIC DETECTION OF Hz02

PhD student Cobzaru Paula
Prof. PhD Tugui Alexandru

AL loan Cuza University ROMANIA

THE CYBERSECURITY ISSUES
REGARDING THE INTEGRATION OF
SMART HOMES IN SMART CITIES

Nabila OUDJEDI DAMERDJI
Leila NACERI

National Polytechnic School of Oran
ALGERIA

AB-INITIO STUDY OF TRUCTURAL
AND OPTOELECTRONIC PROPERTIES
ON HALIDE PEROVSKITE CsCdM 3
(M=Cl, Br)

Ana-Marija ILIC
Gordana DUKIC

University of Business Studies BOSNIA
AND HERZEGOVINA

HIERARCHY IN GRAPHIC DESIGN

Assist. Prof. Saad Ali Ahmed
Dr. Mehdi J. Marie

University of Baghdad IRAQ
Al-Zawraa State Company IRAQ

DESIGN AND IMPLANTATION OF
SMART RELY BASED CONTROLLER
FOR 192KW WATER PUMP IN R7
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26.08.2023 / HALL-6 / SESSION-1 25
() rrrsiocaLTvE @  ANKARA LOCAL TIME
@) o9o:110 @) 100120
HEAD OF SESSION: Dr. Georgios I. Farantos
AUTHORS AFFILIATION TOPIC TITLE

Assist. Prof. Dr. Hazel CELIK GUZEL
Res. Assist. Sule KEGELIOGLU
Assist. Prof. Dr. Burcin AKCAY
Assoc. Prof. Ebru KAYA MUTLU

Bandirma Onyedi Eyliil
University TURKIYE

IS LUMBOPELVIC STABILITY AFFECTED
IN INDIVIDUALS WITH MYOFASCIAL
TEMPOROMANDIBULAR JOINT
DYSFUNCTION? PILOT STUDY

Res. Assist. Sule KEGELIOGLU
Assist. Prof. Dr. Hazel CELIK GUZEL
Assist. Prof. Dr. Burgin AKCAY
Assoc. Prof. Ebru KAYA MUTLU

Bandiwrma Onyedi Eyliil
University TURKIYE

RELATIONSHIP OF HEAD POSTURE
AND CERVICAL ACTIVE JOINT RANGE
OF MOTION WITH LEVEL OF
LUMBOPELVIC STABILITY

Res. Assist. Dr. Phy. Esra KESKIN
Res. Assist. Melike Siimeyye OZEN
Res. Assist. Ozan Bahadir TURKMEN
Assist. Prof. Dr. Fatma Nur YILMAZ

Bandirma Onyedi Eyliil
University TURKIYE

CONCURRENT VALIDITY OF MULTIPL
SCLEROSIS SELF EFFICACY SCALE-
TURKISH

Prof. Nicole Barbosa Bettiol

Prof. Dr. Selma Siéssere

Mirella Milla Marino

Prof. Isabela Hallak Regalo

Prof. Paulo Batista de Vasconcelos
Prof. Alice Helena de Lima Santos Cardoso
Prof. Thamyres Branco

Prof. Dr. Jardel Francisco Mazzi Chaves
Prof. Dr. Lais Valencise Magri

Prof. Dr. Simone Cecilio Hallak Regalo
Prof. Dr. Marcelo Palinkas

University of Sao Paulo BRAZIL

LIP FILLERS: A PRELIMINARY
ANALYSIS OF THE
ELECTROMYOGRAPHIC ACTIVITY OF
THE ORBICULARIS ORIS MUSCLE

Dr. Georgios I. Farantos
Georgios Dounias

University of West Attica GREECE

KEY PERFORMANCE INDICATORS IN
OCCUPATIONAL HEALTH,
PROTECTIVE AND PREVENTIVE
SERVICES AND RISK ASSESSMENT IN
HOSPITALS

Prof. Thamyres Branco

Prof. Dr. Marcelo Palinkas

Prof. Dr. Selma Siéssere

Prof. Nicole Barbosa Bettiol

Gabriella Simi Gariba Silva

Prof. Dr. Samuel Xavier

Prof. Isabela Hallak Regalo

Prof. Paulo Batista de Vasconcelos

Prof. Alice Helena de Lima Santos Cardoso
Prof. Dr. Simone Cecilio Hallak Regalo

University of Sdo Paulo BRAZIL

BICHECTOMY: AN APPROACH ON
BITE FORCE AND MORPHOLOGY OF
THE MASSETER AND TEMPORALIS
MUSCLES

Armelda TETA
Gazment KODUZI
Mitilda GUGU
Rezarta STENA

University of Elbasan
“Aleksandér Xhuvani” ALBANIA

NURSING MANAGEMENT OF
OSTOMY PATIENTS

PhD. Cand. Rezarta STENA
PhD.Cand. Klara HYSENAJ
PhD. Cand. Armelda TETA
Dr. Blerina BANI

University of Elbasan
“Aleksandér Xhuvani” ALBANIA

THE EFFECTS OF PELVIC FLOOR
MUSCLE TRAINING IN ANTENATAL
AND POSTNATAL WOMEN: A
LITERATURE REVIEW
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26.08.2023 / HALL-5 / SESSION-2 =25
‘ ’ PARIS LOCAL TIME @ ANKARA LOCAL TIME
@ 1130;:13% @ 1230: 1430
HEAD OF SESSION: Prof. Dr. Sennur Akansel
AUTHORS AFFILIATION TOPIC TITLE
Senem TEZCAN Directorateof yban Transormation | PILBAC EFECT: TRANSFORMATION

Res. Assist. Dr. Ceren AGIN GOZUKIZIL

TURKIYE
Mus Alparslan University TURKIYE

THROUGH THE ARCHITECTURAL
PROJECT

Assist. Prof. Dr. Omer Ozeren

Karabiik University TURKIYE

KONYA ALAADDIN HILL II.
ARCHITECTURAL COMPETITION FOR
KILICARSLAN MANSION AND
EXCAVATION SITE: EVALUATION OF
PROTECTIVE COVER DESIGNS IN
ARCHAEOLOGICAL SITES AND
ANALYSIS OF CRITERIA

Prof. Dr. Sennur Akansel
Assoc. Prof. Dr. Hatice Kiran Cakir

Trakya University TURKIYE

AN OVERVIEW OF URBAN
TRANSFORMATION WORKS IN
KIRKLARELI YAYLA NEIGHBORHOOD

Prof. Dr. Sennur Akansel
Assoc. Prof. Dr. Hatice Kiran Cakir

Trakya University TURKIYE

RECREATIONAL USE OF URBAN
FORESTS: EDIRNE SOGUTLUK URBAN
FOREST AND SEARCH FOR NEW
AREAS

Gaglar GUNES
Prof. Dr. Arzuhan Burcu GULTEKIN

Gazi University TURKIYE

DETERMINATION OF POTENTIAL
AREAS IN TURKEY APPROPRIATE FOR
THE CONSTRUCTION OF OFFSHORE
WIND POWER PLANTS WITHIN THE
SCOPE OF THE BLUE HOMELAND
MAP

Assoc. Prof. Dr. Serpil OZKER

Istk University TURKIYE

THE USE OF BIOMIMICRY DESIGN
APPROACHES IN SPACE DESIGN

Prof. Dr. Tugba KiPER

Tekirdag Namik Kemal University

A QUALITATIVE ANALYSIS OF THE
STUDIES CONDUCTED ON THE

Zeynep Blisra KARAKUS TURKIYE PERMACULTURE-SUSTAINABILITY
RELATIONSHIP
. ; . . . BIBLIOMETRIC ANALYSIS OF
Prof. Dr. Tugba KIPER Tekirdag Namik Kemal University GRADUATE THESES ON

Zeynep Blisra KARAKUS

TURKIYE

PERMACULTURE




ONLINE PRESENTATIONS

Az

26.08.2023 / HALL-6 / SESSION-2 T
() rrrsiocaLTvE @ ANKARA LOCAL TIME
@ 1130: 1330 @ 1230 : 1430
HEAD OF SESSION: Prof. Dr. llijan Malollari
AUTHORS AFFILIATION TOPIC TITLE

Demet Darcan
Safak METIN
Ali Riza DINCER

Akpa Chemical TURKIYE
Tekirdag Namik Kemal University
TURKIYE

COAGULATION STUDY AND
POLLUTION REMOVAL WITH
ALUMINUM SULFATE IN A CHEMICAL
MANUFACTURING FACILITY

Assoc. Prof. Koray OZSEKER
Neira Purwanty ISMAIL
Assoc. Prof. Coskun ERUZ
Bilal ONMAZ

Karadeniz Technical University
TURKIYE

AN INVESTIGATION OF
ANTHROPOGENIC LITTER IN THE
INLAND WATER OF UZUNGOL LAKE
IN THE SOUTHEAST BLACK SEA OF
TURKIYE

Prof. Dr. llirjan Malollari
Redi Buzo

Lorina Ligi

Erald Karakashi

University of Tirana ALBANIA
University of Korca ALBANIA
Polytechnic University of Tirana
ALBANIA

MEAT PROCESSING WASTEWATER
TREATMENT PLANT DESIGN
APPLYING SIMULATION FOR

ENVIRONMENTAL

DECONTAMINATION AND BIOGAS

PROFITING

Lucia Maria Brunetti
Prof. Dr. llirjan Malollari

University of Electronics and Systems
Engineering ITALY
University of Tirana ALBANIA

SIMULATION OF CARBON DIOXIDE
CAPTURE PROCESS USING

Redi Buzo Fan S. Noli University ALBANIA MONOETHANOLAMINE (MEA) IN
Lorina Ligi Polytechnic University of Tirana ASPEN PLUS
ALBANIA
SUSTAINABLE ARCHITECTURE;
Melik Sami Mohamed Khider Biskra University Acg;ﬂéfp?: SS I;%;ﬁ?g;';g;? LY
Dr. Khelil Sara ALGERIA !

ARCHITECTURE; INDOOR
ENVIRONMENTAL QUALITY

Assoc., El Hammioui Youssef
Assoc., Boutagayout Abdellatif
Prof. Dr.Abba El Hassan

Sultan Moulay Slimane University
MOROCCO
Moulay Ismail University MOROCCO

CONTRIBUTION OF GIS TECHNIQUES
IN THE SPATIAL DISTRIBUTION AND
EVALUATION OF GROUNDWATER IN
THE PROVINCE OF KHENIFRA -
MOROCCO

Assoc. Prof. Dr. Barkahoum Boudoumi
Prof. Dr. Saadia Guergzi
Assoc. Prof. Dr. Asma Nouioua

The University of Biskra ALGERIA

INNOVATING WASTEWATER
TREATMENT: EXPLOITING THE
POTENTIAL OF ACTIVATED CARBON
ADSORPTION

SUCHETA NIGAM
DR. VIBHA KAPOOR

Banasthali University INDIA

CREATIVITY AS AN ESSENCE OF LIFE
AND AS A FRAGMENT OF ALL
PROFESSIONS
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26.08.2023 / HALL-5 / SESSION-3 =i =
() rrrsiocaLTvE @ ANKARA LOCAL TIME
@) 140:160 €Y 150017
HEAD OF SESSION: Assist. Prof. Senay YILDIRIM-KAHRIMAN
AUTHORS AFFILIATION TOPIC TITLE

Dr. Yahya ALTINKAYNAK
Dr. Buket AKCAN

Ardahan University TURKIYE

OBESITY AND METABOLIC
DYSLIPIDEMIA

irem AKBULUT
Prof. Dr. Taner BAYSAL

Ege University TURKIYE

INVESTIGATION OF THE EFFECT OF
DIELECTRIC BARRIER DISCHARGE
COLD PLASMA TECHNOLOGY ON

OCHRATOXIN A DEGRADATION AND
QUALITY CHARACTERISTICS IN

SULTANAS
Assist. Prof. Senay YILDIRIM- . - S e ULTRA PROCESSED FOODS AND
KAHRIMAN Demiroglu Bilim University TURKIYE CANCER

Assoc. Prof. Dr. Feride AYYILDIZ
Neslihan ARSLAN

Gazi University TURKIYE

EVALUATION OF PICKY EATING IN
UNIVERSITY STUDENTS: A Pilot Study

Neslihan ARSLAN
Assoc. Prof. Dr. Feride AYYILDIZ

Gazi University TURKIYE

SOCIAL MEDIA ADDICTION AND
BODY IMAGE

Dr. Yilmaz SAHIN
Assoc. Prof. Dr. Mevlut ALBAYRAK

Atatiirk University TURKIYE

THE IMPORTANCE OF RAMAN
SPECTROSCOPY IN THE DIAGNOSIS
OF BREAST CANCER

Petek BALCI

Dr. Halil ibrahim TURGUT
Dr. &zlem YARAR

Prof. Dr. Dilek YASAR KUT
Prof. Dr. Ali KARA

Uludag University TURKIYE
Harput Tekstil R&D Center Manager,
Bursa TURKIYE

ENHANCEMENT of FLAME
RETARDANCY on COTTON FABRICS
BY IMPREGNATION in EMULSION
SOLUTION

Petek BALCI

Dr. Halil ibrahim TURGUT
Dr. &zlem YARAR

Prof. Dr. Dilek YASAR KUT
Prof. Dr. Ali KARA

Uludag University TURKIYE
Harput Tekstil R&D Center Manager,
Bursa TURKIYE

DELAYING THE BURNING BEHAVIOR
OF COTTON FABRICS BY SOLUTION
POLYMERIZATION
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() rrrsiocaLTvE @ ANKARA LOCAL TIME
@) 140:160 €Y 150017

HEAD OF SESSION: Didouche Zahia
AUTHORS AFFILIATION TOPIC TITLE
Didouche Zahia Universite :’fésb_‘s,‘;be" bouali ETUDE DE LA COMPATIBILITE DES
El-hassar Mohamed Centre universitaire de ghélizane POLYCARBOXYLATES AVEC LES
Adem Ait Mohamed Amer ALGERIA CIMENTS
Université Hassiba ben bouali EFFET DU POLYCARBOXYLATE SUR

Didouche Zahia ALGERIA L’AMELIORATION DES PROPRIETES
El-hassar Mohamed Centre universitaire de ahélizane RHEOLOGIQUES, CALORIMETRIQUES
Adem Ait Mohamed Amer ALGERIA 9 ET MECANIQUES DES MORTIERS A

BASE DE CIMENT AU CALCAIRE

Lorina Ligi
Ardit Mihali

Polytechnic University of Tirana
ALBANIA

MODELING OF SOME POLYMER
INJECTION SCHEMES IN OIL
PRODUCTION

Yassmina Angar
Salima Kebbouche-Gana

Université M'hammed Bougara de
Boumerdes ALGERIA

TRAITEMENT DES EAUX DE REJET
INDUSTRIEL PAR VOIE MICROBIENNE

Boughedir Nadia
Bailiche Zohra

Université de Tlemcen ALGERIA
université de Ain t émouchent
ALGERIA

THE SILVER NANOPARTICLES HAVE
BEEN SHOWN TO HAVE
ANTIMICROBIAL PROPERTIES

Maria Taj Muhammad
Nasir Uddin Khan

University of Karachi PAKISTAN
Jinnah University for women
PAKISTAN

CLEAN AND GREEN ENVIRONMENT
BY USING NATURAL SURFACTANTS
WITH BETTER SURFACTANT
PROPERTIES THAN SYNTHETIC ONES
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27.08.2023 / HALL-5 / SESSION-1 25
() rrrsiocaLTvE @  ANKARA LOCAL TIME
@) o9o:110 @) 100120
HEAD OF SESSION: Georgiana MARDARE (BALUSESCU)
AUTHORS AFFILIATION TOPIC TITLE

Nagehan Desen KOYCU
Hasan Berk OZYURT
ilker Hiiseyin GELEN

Tekirdag Namik Kemal University
TURKIYE

COMPARATIVE PERFORMANCES OF
UAV AND FIELD SPRAYER: CHANGING
CHLOROPHYLL CONTENT OF THE
WHEAT FLAG LEAF

Lect. Biisra ASTEKIN

Ege University TURKIYE

A REVIEW OF THE EFFECTS OF
ARTIFICIAL INTELLIGENCE AND BIG
DATA TECHNOLOGIES ON SMART
AGRICULTURE AND AGRICULTURAL
ECONOMY

Georgiana MARDARE (BALUSESCU)
Assoc.Prof. Dr. Eng. Liliana LAZAR
Teodor MALUTAN

“Gheorghe Asachi” Technical
University of lasi ROMANIA

CHROMATOGRAPHIC AND
SPECTROSCOPIC ANALYSIS OF
PHYTOCHEMICAL COMPOUNDS
EXTRACTED BY ULTRASOUND-
ASSISTED FROM VEGETABLE
BIOMASS

Muhammad Abdullah Saleem
Asif Igbal

Umair Gull

Saira Jamil

Muhammad Amir Igbal

Rana Nadeem Abbas
Wajeeh-Ur-Rehman

Abid Shehzad

University of Agriculture PAKISTAN

DERIVING MOMBASA GRASS
(PANICUM MAXIMUM) SEEDLING
PROPAGATION METHODS FOR
ENHANCED FORAGE PRODUCTION IN
PAKISTAN
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27.08.2023 / HALL-6 / SESSION-1 T
() rrrsiocaLTvE @ ANKARA LOCAL TIME
@) o9o:110 @) 100120
HEAD OF SESSION: Bogdan-Catalin Serban
AUTHORS AFFILIATION TOPIC TITLE

Dr. Gézde MURAT SALTAN

Manisa Celal Bayar University
TURKIYE

SYNTHESIS OF A NOVEL
HYDRAZONE-CONTAINING SOLUBLE
PROBE: CHARACTERISATION AND
INVESTIGATION OF THEIR
COLORIMETRIC SENSOR PROPERTIES
TOWARDS MERCURY (ll) AND
COPPER (II) IONS

Assoc. Prof. Adila Mahmudova
Ramiz Mahmudov

Azerbaijan State Pedagogical
University AZERBAIJAN
Technical University of Munich
GERMANY

SYNTHESIS OF SOME DERIVATIVES OF
URETHANE BASED ON 1-(O-
CHLOROPHENOXY) DECANOL-2 AS
ANTIMICROBIAL ADDITIVES TO
LUBRICANT OILS

Bogdan-Catalin Serban
Octavian Buiu
Marius Bumbac

National Institute for Research and
Development in Microtechnologies—
IMT ROMANIA
Valahia University ROMANIA

UNPROVEN AND DISPROVEN
CANCER TREATMENT BASED
ON SYNTHETIC CHEMICAL AND
OTHER SUBSTANCES: BETWEEN
ABSURDITY AND DANGER

Bogdan-Catalin Serban
Octavian Buiu
Marius Bumbac

National Institute for Research and
Development in Microtechnologies—
IMT ROMANIA
Valahia University ROMANIA

INTERACTION OF DRUGS WITH FOOD
AND BEVERAGES, AN
UNDERESTIMATED MUTUAL
RELATIONSHIP WITH
CONSEQUENCES FOR HEALTH
STATUS

Bogdan-Catalin Serban
Octavian Buiu
Marius Bumbac

National Institute for Research and
Development in Microtechnologies—
IMT ROMANIA
Valahia University ROMANIA

NOVEL FORMALDEHYDE
CHEMIRESISTIVE SENSOR

Bogdan-Catalin Serban
Octavian Buiu
Marius Bumbac

National Institute for Research and
Development in Microtechnologies—
IMT ROMANIA
Valahia University ROMANIA

NOVEL NITROGEN DIOXIDE RESISTIVE
SENSOR
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AUTHORS AFFILIATION TOPIC TITLE

Dr. Semra CAN MAMUR
Dr. Ahmet MAMUR

Yunus Emre State Hospital TURKIYE

LABORATORY IN PREGNANCY AND
FETAL FOLLOW-UP

Assist. Prof. Dr. Rukiye CIFTCI
Assist. Prof. Dr. Rabia TASDEMIR
Assoc. Prof. Dr. ®mer Faruk CIHAN

Gaziantep Islamic Science and
Technology University TURKIYE
Gaziantep University TURKIYE

ANATOMICAL VARIATIONS OF
CEREBRAL ARTERIAL CIRCLE (CIRCLE
OF WILLIS): COMPUTERIZED
TOMOGRAPHY ANGIOGRAPHY
STUDY

Op. Dr. Kazim Dogan

Gaziantep Ozel LIV Hospital TURKIYE

COMPARISON OF ESWT AND
ESWT+PRP COMBINATION IN
ERECTILE DYSFUNCTION TREATMENT

Dr. Kerimova Rana Cabbar

Assoc. Prof. Dr. Hiiseynova Giilbaniz
Asif

Prof. Abiyev Hiiseyn 9zizulla
Mammadov Sahmar 9jdar
Dr.9skarova Xatira Cabbar

Azerbaijan Medical University
AZERBAIJAN
Surgeon, Obstetrician-Gynecologist
AZERBAIJAN

PHYSIOLOGICAL STUDY OF THE
CAUSES OF JOINT DISEASES, THE
PREVALENCE OF ARTHROSIS IN
WOMEN COMPARED TO MEN AND
THE TREATMENT OF IT

Dr. Karimova Rana Cabbar

Prof. Abiyev Hiiseyn 9zizulla
Assoc. Prof. Agayeva Asiya Haci
Assoc. Prof. Valiyeva Giilnars Cafar
Mammadov Sahmar 9jdar

Azerbaijan Medical University
AZERBAIJAN

DISTURBANCE OF CALCIUM
HOMEOSTASIS AND METABOLIC
BONE DISEASE DISPROVING THE
FUNCTIONS OF OSTEOPOROSIS

Ayten AHUNDOVA

Scientific Surgery Center named after
Academician Mustafa Topchubashov,
AZERBAIJAN

COMPARATIVE ASSESSMENT OF
RADIOGRAPHY AND ULTRASOUND
IN THE DIAGNOSIS OF SUBACROMIAL
IMPINGEMENT SYNDROME

Sazada Siddiqui

King Khalid University SAUDI ARABIA

METHOMYL CHANGES THE KINETICS
OF MITOSIS IN PISUM SATIVUM L.
AND HAS CLASTOGENIC AND
ANEUGENIC EFFECTS
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HEAD OF SESSION: Ivan Pavlovic
AUTHORS AFFILIATION TOPIC TITLE

Assoc. Prof. Dr. Arda S6zci
Assoc. Prof. Dr. Seniz Ozis Altingekic
Res. Assist. Merve Glindiiz

Bursa Uludag University TURKIYE

THE IMPORTANCE OF ARTIFICIAL
INTELLIGENCE APPLICATIONS IN
ANIMAL PRODUCTION

Assist. Prof. Dr. Hatice KARABODUK
Assist. Prof. Dr. Caglar ADIGUZEL
Prof. Dr. Fatma Gokce APAYDIN
Prof. Dr. Suna KALENDER

Prof. Dr. Yusuf KALENDER

Gazi University TURKIYE

OXIDATIVE STRESS CAUSED BY ORAL,
INTRAPERITONEAL AND
INTRAVENOUSLY ADMINISTERED
NICKEL OXIDE NANOPARTICLES IN
THE RAT SPLEEN TISSUE

Assist. Prof. Dr. Hasan CELIKYUREK
Orhan GULDIKEN

Assist. Prof. Dr. Ciineyt TEMUR
Ridvan BAYRAM

Assist. Prof. Dr. Hasan KOYUN

Van VYiiziincii Yul University TURKIYE

IMPORTANCE AND DETERMINATION
OF BODY ELECTRIC CURRENT IN
SHEEP

Shashwati Ghosh
BC Spoorthi
Priyajit Banerjee
Ishita Saha

Tarun Kumar Dua
Ranabir Sahu
Arpan Kumar Maiti

University of North Bengal INDIA
Dayananda Sagar University INDIA

THE ROLE OF NOVEL SkQ1 AS A FREE
RADICAL SCAVENGER IN
AMELIORATING COLONIC
MITOCHONDRIAL DYSFUNCTION
INDUCED BY DEXTRAN SULFATE
SODIUM IN MICE: IMPLICATIONS IN
ULCERATIVE COLITIS

Ivan Pavlovic

Scientific Institute of Veterinary
Medicine of SERBIA

PRELIMINARY RESEARCH ON EQUINE
PIROPLASMOSIS IN DOMESTIC
MOUNTAIN HORSE IN SERBIA

Noureddine

Djilali

Mohamed

Mustapha kamel FODIL

Abdelhamib Ibnbadis University
ALGERIA

BIOCHEMICAL, PHYSICOCHEMICAL
AND MICROBIOLOGICAL ANALYZES
OF ORANGE AND POMEGRANATE
JUICE IRRIGATED BY WASTEWATER IN
THE WILAYA OF MOSTAGANEM (STEP
OF HADJ HAD))
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TOPIC TITLE

Seda Unalan Ulubath

Marshall Paint and Vernik Sanayi A.S.,
Kocaeli/TURKIYE

DEVELOPMENT OF NEW INSULATION
MATERIALS WITH THE USE OF FIBER

Prof. Dr. Hiiseyin Unal

Prof. Dr. Fehim Findik

Mec. Eng. Cihat Arda

Met. Mat. Eng. Sevval Yilmaz

Sakarya University TURKIYE
SUBOR Pipe Co. TURKIYE

DETERMINATION OF MECHANICAL
PROPERTIES OF GLASS FIBRE
REINFORCED AND GLASS POWDER
FILLED UNSATURATED POLYESTER
THERMOSET COMPOSITES

Prof. Dr. Hiiseyin Unal

Prof. Dr. Fehim Findik

Met. Mat. Eng. Nisan Kuyumcu
Mec. Eng. Mert Selmanoglu

Sakarya University TURKIYE
SUBOR Pipe Co. TURKIYE

DETERMINATION OF MECHANICAL
PERFORMANCE OF SILICA FILLED
UNSATURATED POLYESTER
COMPOSITES

Assoc. Prof. Dr. Niliifer Nazende
OZKANLI

Aksaray University TURKIYE

REFLECTION OF THE CONCEPT OF
DEATH ON CERAMIC FORMS

Ar-Ge Eng. Emre SAKAN
Ar-Ge Eng. Dogus ILIKCI
Ar-Ge Center Manager irem
PALABIYIK

FG Tekstil Confection San. Trade A.S.,
R&D Center, TURKIYE

DEVELOPMENT OF OZONE EFFECTING
SYSTEM WITHOUT USING HARMFUL
CHEMICALS
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HEAD OF SESSION: Prof. Dr. Serife KARAGOZOGLU
AUTHORS AFFILIATION TOPIC TITLE

Assos. Prof. Dr. Melike Ertem

izmir Katip Celebi University TURKIYE

INVESTIGATION OF SELF-DIRECTED
LEARNING READINESS LEVELS, LOCUS
OF CONTROL, AND ATTITUDES
TOWARD LEARNING IN UNIVERSITY
STUDENTS

Exp. Nurs. Emine GIiCEK
Prof. Dr. Serife KARAGOZOGLU

Sivas Cumhuriyet University TURKIYE

SYSTEMATIC NURSING APPROACH
TO MANAGEMENT OF THE
PREGNANCY PROCESS, BASED ON
ROY'S ADAPTATION MODEL

Exp. Nurs. Emine GIiCEK
Prof. Dr. Serife KARAGOZOGLU

Sivas Cumhuriyet University TURKIYE

EVALUATION OF PRIMARY HEALTH
SERVICES: WITH THE DIMENSION OF
NURSING PRACTICES

Assist. Prof. Dr. Tiirkan AKYOL GUNER

Zonguldak Biilent Ecevit University
TURKIYE

THE RELATIONSHIP BETWEEN
PERCEIVED STRESS LEVEL AND
MINDFUL AWARENESS IN NURSING
STUDENTS

Exp. Nurs. ilkay YURTSEVER
Prof. Dr. Serife KARAGOZOGLU

Sivas Cumhuriyet University TURKIYE

ROAD MAP IN THE CARE OF THE
PATIENT WITH CANCER: NURSING
THEORIES AND MODELS

Exp. Nurs. ilkay YURTSEVER
Prof. Dr. Serife KARAGOZOGLU

Sivas Cumbhuriyet University TURKIYE

RESPONSIBILITIES OF THE NURSE IN
SAFE BLOOD TRANSFUSION

Assist. Prof. Giilay YILDIRIM

Trakya University TURKIYE

SELF-CARE MANAGEMENT IN
PATIENTS WITH TYPE 2 DIABETES

Spec. Nurs. Sevcan Ozkan
Prof. Dr. Serife Karag6zoglu

Sivas Cumbhuriyet University TURKIYE

A WOMAN WANTING TO BE HUMAN
THROUGHOUT THE AGES: WITH A
PHILOSOPHY AND NURSING
PERSPECTIVE

Spec. Nurs. Sevcan Ozkan
Prof. Dr. Serife Karag6zoglu

Sivas Cumbhuriyet University TURKIYE

HUMANITY AND NURSING WITH A
PHILOSOPHY PERSPECTIVE
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HEAD OF SESSION: Assoc. Prof. Dr. Abdeldjalil Benbakhti
AUTHORS AFFILIATION TOPIC TITLE

Assoc. Prof. Dr. Abdeldjalil Benbakhti
Mr. Abdelmoutalib Benfrid
Prof. Dr. Mohamed Bachir Bouiadjra

University Centre of Maghnia ALGERIA
Université Djillali Liabes Sidi-Bel-
Abbés ALGERIA

MATHEMATICAL MODELING OF BIO
CONCRETE BEAMS UNDER THERMAL
LOADING

Melik Sami
Dr. Khelil Sara

Mohamed Khider Biskra University
ALGERIA

SOUNDS OF NATURE; BIOPHILIC
ACOUSTICS; SENSORY DESIGN;
NATURE-INSPIRED SOUNDS;
SUSTAINABLE DESIGN

Yousfia LAIDOUNI
Choukria AYACHE
Benyounes BOUAZZA
Souheyla. FEROUANI

Université Belhadj BOUCHAIB
ALGERIA

Université de Ain Témouchent
ALGERIA

ELECTRON TRANSPORT ANALYSIS IN
CUBIC INN FOR SUBMICRONIC
MOSFETS

Houcine Djeffal
Laid Rouaski
Smain Belkacemi

Tissemsilt University ALGERIA
Ecole Nationale Polytechnique
ALGERIA

ANALYSE PROBABILISTE DE LA
CAPACITE PORTANTE ET DU
TASSEMENT D'UN PIEU ISOLE
SOUMIS A UNE CHARGE AXIALE DE
COMPRESSION

Boubekeur Razika
Hadjou Belaid Zakia
Abdoune Fatima Zohra

Université de Tlemcen ALGERIA

ELABORATION ET CARACTERISATION
DES MEMBRANES DE
NANOFILTRATION A BASE DE PSF ET
PEG

Ramzi EL IDRISSI
Abdelkabir BACHA
Fatima LMAI

Hassan Il University MOROCCO

DIAGNOSIS OF A SINGLE-PHASE
SPWM INVERTER IGBT OPEN-CIRCUIT
FAULT USING AN ARTIFICIAL
INTELLIGENCE METHODOLOGY AND
DATA ACQUISITION

Okba ABID CHAREF
Mayada BOUAOUN

Ecole Nationale Polytechnique de
Constantine ALGERIA
University of CONSTANTINE3 SALAH
BOUBNIDER ALGERIA

ANALYTICAL OPTIMAL DESIGN OF
NON-CONVENTIONAL TUNED MASS
DAMPER WITH NEGATIVE STIFFNESS

FOR IMPROVED EFFICIENCY OF
STRUCTURAL VIBRATION CONTROL

Zakaria LAFDAILI

Engineers, Mohammed V University
MOROCCO

NUMERICAL STUDY OF THE EFFECT
OF AN EXTERNAL MAGNETIC FIELD
ON THE TURBULENT NATURAL
CONVECTION OF A NANOFLUID IN A
CONFINED SPACE
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AUTHORS AFFILIATION TOPIC TITLE

Phd Djamel-eddine HETTADJ
Assist. Prof. Habib DJOURDEM

Relizane University ALGERIA

A NONLINEAR THIRD ORDER
BOUNDARY VALUE PROBLEM WITH
INTEGRAL BOUNDARY CONDITIONS

Assoc. Prof. Djebaili Manel
Prof. Merad Ahcene

The University Abbes-Laghrour
ALGERIA

THE STUDY OF A NEW CLASS OF
SEPARATE BOUNDARY PROBLEMS
FOR FRACTIONAL EQUATIONS
DEPENDENT ON THE LOW-ORDER
DERIVATIVE (BANACH FIXED POINT)

Dr. Montassar Barhoumi

Sousse University TUNUSIA

HIGHER-ORDER TOPOLOGICAL
ASYMPTOTIC FORMULA FOR THE
ELASTICITY OPERATOR AND
APPLICATION

Riyadh Nesraoui
Hichem Khelifi

Algiers Higher School of Applied
Sciences ALGERIA
University of Algiers ALGERIA

REGULARITY SOLUTIONS TO -
LAPLACIAN PROBLEM WITH LOWER
ORDER TERM AND HARDY
POTENTIAL

Dr. Manisha Chaudhary

Presidency University INDIA

A MATHEMATICAL MODEL ON ROLE
OF ECOTOURISM IN CONSERVING
FOREST BIOMASS

Teuta MYFTIU (BUDLLA)

Department of Mathematical
Engineering and Physical Engineering
ALBANIA

RELATIONAL ALGEBRA'S ROLE IN
BUSINESS INTELLIGENCE IN ALBANIA

Atifa Latif
Muhammad Usama Arshad

GC University Faisalabad PAKISTAN

FREE CONVECTIVE THREE-
DIMENSIONAL FLOW THROUGH
POROUS MEDIUM AND CATTANEO-
CHRISTOV HEAT TRANSFER

Khadija Elkhalloufy
Khalid Hilal

Sultan Moulay Slimane University Beni
Mellal MOROCCO

EXISTENCE, UNIQUENESS, AND
ASYMPTOTIC BEHAVIOR OF
NONNEGATIVE CONTINUOUS
SOLUTIONS FOR SEMILINEAR
FRACTIONAL NAVIER BOUNDARY
VALUE PROBLEMS

Shahida Perveen
Dr. Abdus Saboor

Kohat University of Science and
Technology PAKISTAN

A STUDY OF TWO PARAMETERS
BASED FLEXIBLE PROBABILITY MODEL
WITH PROPERTIES AND
APPLICATIONS
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HEAD OF SESSION: Assoc. Prof. Dr. Izabella Petre
AUTHORS AFFILIATION TOPIC TITLE

Dr. Khadidja BOUDEBAZ

Jijel University ALGERIA

STUDY OF ANTIOXIDANT AND
ANTIBACTERIAL PROPERTIES OF
FLAVONOIDS FROM INULA VISCOSA

Balasubramani G L
Rinky Rajput
Manish Gupta
Pradeep Dahiya
Jitendra K Thakur
Rakesh Bhatnagar
Abhinav Grover

Jawaharlal Nehru University INDIA
National Institute of Plant Genome
Research INDIA

STRUCTURE-BASED DRUG
REPURPOSING TO INHIBIT THE DNA
GYRASE OF MYCOBACTERIUM
TUBERCULOSIS

Assoc. Prof. Dr. I1zabella Petre
Marina-Adriana Mercioni
Assist. Univ. Drd. lon Petre

Victor Babes University ROMANIA

CERVICAL CANCER OR CERVICAL
ENDOMETRIOSIS - CASE REPORT

Shoukat Rafiue Awan

Igra Soomro

Dr.Nadeem Bhatti

Dr.Faiz Muhammad Shaikh

Independent Researcher PAKISTAN
NUST-Islamabad PAKISTAN
Lahore Leads University PAKISTAN

IMPACT OF POST COVID-19
PANDEMIC ON PURCHASING OF
HUMAN LIFE DRUGS MEDICAL
APPLIANCES IN PAKISTAN

PREMANAND.G
SARAVANAN.R
SRINIVASAN.R

Bharath Institute of Higher Education
And Research INDIA

IMMUNOTHERAPY

V. Selvakumar
Dr. Saravanan

Bharath Institute Of Higher
Educational And Research INDIA

BUBONIC PLAGU (BLACK DEAD)

M. MONICA
Dr. R.SARAVANAN
Dr. R.SRINIVASAN

Bharath Institute of Higher Education
and Research INDIA

ETHNOPHARMACOLOGICAL AND
PHYTOCHEMICAL REVIEW ON AN
ANTILEPROTIC DRUG HYDNOCARPUS




CONTENTS

AUTHOR I TITLE | No
Ana-Marija ILIC
i v HIERARCHY IN GRAPHIC DESIGN 1
Shoukat Rafiue Awan IMPACT OF POST COVID-19 PANDEMIC ON
Igra Soomro PURCHASING OF HUMAN LIFE DRUGS 2
Faiz Muhammad Shaikh MEDICAL APPLIANCES IN PAKISTAN
SYNTHESIS OF SOME DERIVATIVES OF
. URETHANE BASED ON 1-(O-
Qﬁ!ﬁiﬁ?ﬁ?ﬁf&’ﬁ CHLOROPHENOXY) DECANOL-2 AS 3
ANTIMICROBIAL ADDITIVES TO
LUBRICANT OILS
ANALYTICAL OPTIMAL DESIGN OF NON-
CONVENTIONAL TUNED MASS DAMPER
?\;‘gaaﬁfg%aigﬁﬁ WITH NEGATIVE STIFFNESS FOR IMPROVED 5
y EFFICIENCY OF STRUCTURAL VIBRATION
CONTROL
Hﬁ:g"gg‘v’z zirl‘s;f‘f%; . PHYSIOLOGICAL STUDY OF THE CAUSES OF
e iv e Oty JOINT DISEASES, THE PREVALENCE OF 6
Y Y : ARTHROSIS IN WOMEN COMPARED TO MEN
LB Gy Sl S AND THE TREATMENT OF IT
Oskarova Xatira Cabbar
f&”?fﬁiiﬂﬁ??ﬁﬁ; DISTURBANCE OF CALCIUM HOMEOSTASIS
AYa - A}s]i e AND METABOLIC BONE DISEASE 12
gayeva Asty DISPROVING THE FUNCTIONS OF
Valiyeva Giilnara Cofor OSTEOPOROSIS
Mammoadov Sahmar Ojdar
Shgsch‘g’ago?t';‘i”h THE ROLE OF NOVEL SKQ1 AS A FREE
o a.ithaner_ee RADICAL SCAVENGER IN AMELIORATING
?’Sdita Saha’ COLONIC MITOCHONDRIAL DYSFUNCTION 20
Taron Kot Dua INDUCED BY DEXTRAN SULFATE SODIUM IN
. MICE: IMPLICATIONS IN ULCERATIVE
Ranabir Sahu COLITIS
Arpan Kumar Maiti
Saad Ali Ahmed DESIGN AND IMPLANTATION OF SMART
RELY BASED CONTROLLER FOR 192KW 22

Mehdi J. Marie WATER PUMP IN R7




Nicole Barbosa Bettiol
Selma Siéssere
Mirella Milla Marino
Isabela Hallak Regalo
Paulo Batista de VVasconcelos
Alice Helena de Lima Santos
Cardoso
Thamyres Branco
Jardel Francisco Mazzi Chaves
Lais Valencise Magri
Simone Cecilio Hallak Regalo
Marcelo Palinkas

LIP FILLERS: A PRELIMINARY ANALYSIS OF
THE ELECTROMYOGRAPHIC ACTIVITY OF
THE ORBICULARIS ORIS MUSCLE

23

Thamyres Branco
Marcelo Palinkas
Selma Siéssere
Nicole Barbosa Bettiol
Gabriella Simi Gariba Silva
Dr. Samuel Xavier
Isabela Hallak Regalo
Paulo Batista de VVasconcelos
Alice Helena de Lima Santos
Cardoso
Simone Cecilio Hallak Reg_;alo

BICHECTOMY: AN APPROACH ON BITE
FORCE AND MORPHOLOGY OF THE
MASSETER AND TEMPORALIS MUSCLES

25

Rezarta STENA

Klara HYSENAJ

Armelda TETA
Blerina BANI

THE EFFECTS OF PELVIC FLOOR MUSCLE
TRAINING IN ANTENATAL AND POSTNATAL
WOMEN: A LITERATURE REVIEW

27

Khadija Elkhalloufy
Khalid Hilal
Ahmed Kajouni

EXISTENCE, UNIQUENESS, AND ASYMPTOTIC
BEHAVIOR OF NONNEGATIVE CONTINUOUS
SOLUTIONS FOR SEMILINEAR FRACTIONAL

NAVIER BOUNDARY VALUE PROBLEMS

28

Montassar Barhoumi

HIGHER-ORDER TOPOLOGICAL ASYMPTOTIC
FORMULA FOR THE ELASTICITY OPERATOR
AND APPLICATION

29

Mustapha kamel FODIL
Noureddine BENGUENOUNA
Djilali
BENABDELMOUMENE
Mohamed BOUZOUINA

BIOCHEMICAL, PHYSICOCHEMICAL AND
MICROBIOLOGICAL ANALYZES OF ORANGE
AND POMEGRANATE JUICE IRRIGATED BY

WASTEWATER IN THE WILAYA OF
MOSTAGANEM (STEP OF HADJ HADJ)

30

Barkahoum Boudoumi
Saadia Guergzi
Asma Nouioua

INNOVATING WASTEWATER TREATMENT:
EXPLOITING THE POTENTIAL OF ACTIVATED
CARBON ADSORPTION

31

Maria Taj Muhammad
Nasir Uddin Khan

CLEAN AND GREEN ENVIRONMENT BY
USING NATURAL SURFACTANTS WITH
BETTER SURFACTANT PROPERTIES THAN
SYNTHETIC ONES

32

Lorina Ligi
Ardit Mihali

MODELING OF SOME POLYMER INJECTION
SCHEMES IN OIL PRODUCTION

33




MEAT PROCESSING WASTEWATER

”"éeae”d:\";t:‘;ga” TREATMENT PLANT DESIGN APPLYING
Lomr 1ot SIMULATION FOR ENVIRONMENTAL 34
Eral‘é KZrak?olshi DECONTAMINATION AND BIOGAS
PROFITING
Atifa Latif FREE CONVECTIVE THREE-DIMENSIONAL
FLOW THROUGH POROUS MEDIUM AND 37
Muhammad Usama Arshad CATTANEO-CHRISTOV HEAT TRANSFER
THE STUDY OF A NEW CLASS OF SEPARATE
Djebaili Manel BOUNDARY PROBLEMS FOR FRACTIONAL 28
Merad Ahcene EQUATIONS DEPENDENT ON THE LOW-
ORDER DERIVATIVE (BANACH FIXED POINT)
Bouahedir nadia THE SILVER NANOPARTICLES HAVE BEEN
Baiﬁche ot SHOWN TO HAVE ANTIMICROBIAL 39
PROPERTIES
Lﬂf;ﬁ';”na&aaﬁrlf;r?“' SIMULATION OF CARBON DIOXIDE CAPTURE
Ij?e i Buso PROCESS USING MONOETHANOLAMINE 40
LAY (MEA) IN ASPEN PLUS
Lorina Ligi
. . A NONLINEAR THIRD ORDER BOUNDARY
D’i";%'iﬁdgargUHREgg,\AADJ VALUE PROBLEM WITH INTEGRAL M
BOUNDARY CONDITIONS
Seyda OZDEMIR SHORT-TERM ELECTRICAL LOAD
Ozal YILDIRIM FORECASTING USING LONG SHORT-TERM 42
Yakup DEMIR MEMORY
Georgiana MARDARE CHROMATOGRAPHIC AND SPECTROSCOPIC
(BALUSESCU) ANALYSIS OF PHYTOCHEMICAL i
Liliana LAZAR COMPOUNDS EXTRACTED BY ULTRASOUND
Teodor MALUTAN ASSISTED FROM VEGETABLE BIOMASS
Shahida Perveen A STUDY OF TWO PARAMETERS BASED
e Sebo: FLEXIBLE PROBABILITY MODEL WITH 45
PROPERTIES AND APPLICATIONS
APPLICATION OF DISTRICT HEATING WITH
Tugrul CANKAYA ALTERNATIVE HEATING SYSTEMS: SIMAV 46
EXAMPLE
Petek BALCI
Halil ibrahim TURGUT DELAYING THE BURNING BEHAVIOR OF
Ozlem YARAR COTTON FABRICS BY SOLUTION 47
Y Dilek KUT POLYMERIZATION
Ali KARA
Petek BALCI
Halil ibrahim TURGUT ENHANCEMENT OF FLAME RETARDANCY ON
Ozlem YARAR COTTON FABRICS BY IMPREGNATION IN 54
Y Dilek KUT EMULSION SOLUTION
Ali KARA
COMPARATIVE ASSESSMENT OF
Ayten AHUNDOVA RADIOGRAPHY AND ULTRASOUND IN THE 61

DIAGNOSIS OF SUBACROMIAL
IMPINGEMENT SYNDROME




Abdeldjalil Benbakht1

MATHEMATICAL MODELING OF BIO

Abdelmoutalib Benfrid CONCRETE BEAMS UNDER THERMAL 63
Mohamed Bachir Bouadjra LOADING
o THE USE OF BIOMIMICRY DESIGN
SeipOZKER APPROACHES IN SPACE DESIGN e
. DEVELOPMENT OF NEW INSULATION
Seda Unalan Ulubath MATERIALS WITH THE USE OF FIBER e
: THE IMPORTANCE OF RAMAN
Mez;aTZZLSB‘Z%EAK SPECTROSCOPY IN THE DIAGNOSIS OF 78
BREAST CANCER
Boubekeur Razika ELABORATION ET CARACTERISATION DES
Hadjou Belaid Zakia MEMBRANES DE NANOFILTRATION A BASE 84
Abdoune Fatima Zohra DE PSF ET
Yousfia LAIDOUNI
Choukria AYACHE ELECTRON TRANSPORT ANALYSIS IN CUBIC o
Benyounes BOUAZZA INN FOR SUBMICRONIC MOSFETS
Souheyla. FEROUANI
EFFET DU POLYCARBOXYLATE SUR
Didouche Zahia L”AMELIORATION DES PROPRIETES
El-hassar Mohamed RHEOLOGIQUES, CALORIMETRIQUES ET 86
Adem Ait Mohamed Amer MECANIQUES DES MORTIERS A BASE DE
CIMENT AU CALCAIRE.
Elfﬂgsz‘;fh& fr?:rﬁe ] ETUDE DE LA COMPATIBILITE DES o
Ader Ait Moharmed Armer POLYCARBOXYLATES AVEC LES CIMENTS
DETERMINATION OF POTENTIAL AREAS IN
Caglar GONES TURKEY APPROPRIATE FOR THE
N a% ar GULTEKIN  CONSTRUCTION OF OFFSHORE WIND POWER 03
fzuhan Bured PLANTS WITHIN THE SCOPE OF THE BLUE
HOMELAND MAP
Muhammad Abdullah Saleem
Asif Igbal
Umair Gull DERIVING MOMBASA GRASS (PANICUM
Saira Jamil MAXIMUM) SEEDLING PROPAGATION 110
Muhammad Amir Igba METHODS FOR ENHANCED FORAGE
Rana Nadeem Abbas PRODUCTION IN PAKISTAN
Wajeeh-Ur-Rehman
Abid Shehzad
Egﬁf%“;m’?& DETERMINATION OF MECHANICAL
N PSR S PERFORMANCE OF SILICA FILLED 111
Mort SELMANOGLU UNSATURATED POLYESTER COMPOSITES
Hiiseyin UNAL DETERMINATION OF MECHANICAL
Fehim FINDIK PROPERTIES OF GLASS FIBRE REINFORCED 193
Cihat ARDA AND GLASS POWDER FILLED UNSATURATED

Sevval YILMAZ

POLYESTER THERMOSET COMPOSITES
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ABSTRACT

This topic is not only related to a single profession. It is connected to various disciplines
and real-life situations. Our lives and daily routines consist of hierarchies and priorities
in various forms, such as a weekly task plan created according to importance —
hierarchy. This means that the driving forces behind our activities, motivations, or life
necessities are in a hierarchical relationship.

Graphic designers ulitize hierarchy to direct their visual creations effectively towards
users, and understanding user psychology is an essential part of the design process.
Implementing hierarchy contributes to a better comperhension of prioritization. In
design, one common example of poor hierarchy is overloaded backgrounds with
numerous elements, ultimately diminishing the composition's focal point to which
people should actually pay attention. On the other hand, with the use of hierarchical
elements, users can be easily quided to focus on the most crucial part and successfully
obtain the information they seek. Visual hierarchy is a principle of arranging elements to
indicate their order of importance. If you have difficulties obtaining clear and
meaningful information by reading just one page of a book, it is highly likely that the
visual hierarchy in its design is lacking. Building a strong visual hierarchy requires and
understanding of its fundamental building blocks, such as size, color, contrast,
alignment, repetition, proximity, spacing, texture, and style.

When encountering an unfamiliar user interface, people instinctively react with a swift
scan through the information. Users eyes follow predictable reading patterns influenced
by the culture and lifestyle of a particular region. In today 's digital age, people prefer to
recognize and associate new information with previously acquired knowledge. The
importance of visual hierarchy is emphasized in creating new work and everything else
intended for human use. A stable structure and careful incorporation of elements should
ultimately work together to ensure users enjoy a fullfilling experience and gain new
knowledge.

Keywords: visual hierarchy, graphic design, user experience, information networks
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Abstract

This research investigates the Impact of Post COVID-19 pandemic on purchasing of life
drugs and medical appliances in Pakistan. Data were collected from 20 medical
appliances suppliers in Karachi and Hyderabad. Data were analyzed by using SPSS-25-
version. In Pakistan $785 million health care medical appliances imported from various
countries. It was revealed that medical appliances demand increased by 25% percent and
also increase the price of US$ has negative impact on purchasing behavior of the
supplier as well as customers in Pakistan. Due to increase in US$ prices very few
suppliers are purchasing medical appliances from United States of America. It was
further revealed that after post COVID-19 pandemic low health man power, lack of
trainings to use these appliances also a big issue in many hospitals so government and
private sector should come forward to trained people about these medical appliances.

Key words: Post COVID-19, Pandemic, medical appliances, Pakistan.
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ABSTRACT

The synthesis of new biologically active substances with superior properties presents
one of the most relevant and prospective research areas of organic chemistry. In this
regard, the study of polyesters with phenoxy groups and their properties is very
relevant.

Previous studies have shown that synthetic urethane and thiourethan containing
phenoxyether [1,2] exhibit high microbial properties. Therefore, the synthesis and
research of new derivatives of urethanes comprising phenoxyethers, is of great
interest.

It was determined that the hydroxyl group of 1-phenoxy-2-hydroxydecane is
activated by the action of phenoxy substances, which allows not only the
nucleophilic substitution reaction of the hydrogen of the hydroxyl group, but also
other reactions. For the synthesis of phenoxyethers, initially, desen-1 was
synthesized by the known reaction of desen-1 with Bromosuccinimide in an aqueous
environment, then the necessary phenoxyethers were synthesized from the reaction
of the obtained compound with halogen phenols under the influence of NaOH:

C.H; CH,-CO OH
} + | Br—> C7H7{
CH, - CO Br
@/Hal

OH

OH
C7H7{o ~ ®/Ha|

Hal = o-Cl




78-80% vyield of urethanes from the interaction of 1-phenoxy-2 decanol with
isocyanates again indicates the high reactivity of the hydroxyl group.

0-CIC¢H4OCH2CH(OH)CsH17 + R'CH4NCO -----
CICsH4OCH2CH(OCONHCsH4R?)CsH17

Considering that phenoxyethers have extremely diverse physiological activity, the
synthesized compounds were studied as antimicrobial compounds in M-8 oil. Among
the synthesized compounds, urethane derivatives were studied as compounds with
high bactericidal effect, it was determined that the compounds containing the
urethane fragment have not only antibacterial but also fungicidal activity. Thus, the
antimicrobial and fungicidal properties of the synthesized compounds depend on the
composition and nature of the functional groups and the position of the halogen
atoms in the aromatic nucleus. Our study presents significant important in terms of
the prospects of using the synthesized compounds as synthons in the synthesis of
various multifunctional compounds with a wide spectrum of utility and as suitable
substrates for elegant organic synthesis.
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Abstract

This paper presents a novel approach for mitigating structural vibrations under harmonic
excitation by developing a Non-Conventional Tuned Mass Damper with Negative
Stiffness (NCNS-TMD). The absorber mass, damping device and stiffness element of
the NCNS-TMD are directly connected to the rigid body to improve the TMD's
performance. The mathematical model of the dynamical system is obtained using the
compliance method. The Hoo optimal parameters are derived using the Fixed-Points
theory to optimize the frequency response function, tuning frequency, damping ratio,
and negative stiffness coefficient. The optimum negative stiffness parameter is chosen to
ensure the stability of the structure in line with the principle of preload elastic device
properties. The proposed optimal design TMD is then compared with the conventional
one, and the results demonstrate that the non-conventional TMD with negative stiffness
provides the best control performance across the entire frequency range by significantly
attenuating resonance vibration amplitudes in primary structures.

Keywords: Non-Conventional Tuned Mass Damper, Negative stiffness, Hoo ptimization,
Vibration control performance, Mitigation of the resonant vibration amplitude
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ABSTRACT

All joints have cartilage at the ends of the bones that make up the joint. Cartilage has a
smooth surface, and with the help of joint fluid, it allows the joint to move without
friction. Joints are surrounded by ligaments and muscles. Diseases that continue with
damage and wear (degeneration) of articular cartilage over time are called arthrosis or
arthritis.

Keywords: Joint diseases, arthrosis, treatment, physiology

All joints have cartilage at the ends of the bones that make up the joint. Cartilage has a
smooth surface, and with the help of joint fluid, it allows the joint to move without
friction. Joints are surrounded by ligaments and muscles. Diseases that continue with
damage and wear (degeneration) of articular cartilage over time are called arthrosis or
arthritis (Gravallese EM, Firestein GS.,2923).

Osteoarthritis is a chronic disease characterized by pathological, radiological or clinical
degeneration of articular cartilage, erosion, cartilage breakdown, ostephytes on bone
edges, subchondral sclerosis and cysts along with biochemical and morphological
changes in synovium and joint capsule. During arthrosis, the pathological process
involves not only the cartilage, but also the neighboring anatomical structures (capsule,




ligaments, synovial membrane, bone structures located under the cartilage and articular
muscles) (Sokolova MV, Schett G, Steffen U.., 2022).

Arthritis: It is caused by the breakdown of cartilage after a disease that causes
inflammation in the joint. Pain occurs both during movement and at rest. Patients wake
up in the morning with sharp pain. There is a burning sensation in the joints, pain,
stiffness, redness, night pain and pain with rest. There are about 200 arthritis diseases
(osteoarthritis, rheumatoid arthritis, post-traumatic arthritis, arthritis caused by
metabolic, endocrinological, genetic, etc. diseases).

Arthrosis: It is a disease in which the degenerative process occurs in the joint cartilage.
Excess body weight, overuse of joints, etc. can cause arthrosis. Osteoarthritis pain
increases with movement but decreases with rest. The tissues around the joint swell and
deform the joint over time (Gravallese EM, Firestein GS.,2923).

Arthrosis is a widespread disease of the joints. In the United States, this disease is
observed in 7% of the population. Russian experts voice similar figures. Similar results
are reported in our country. Women and men suffer from arthrosis at the same intensity;
but among younger patients, males; women predominate among the elderly. In contrast
to the general picture of the prevalence of the disease, arthrosis of the interphalangeal
joints is seen 10 times more often in women than in men. The risk of arthrosis increases
with age. Arthrosis is diagnosed in 2% of people under 45 years of age, 30% of people
between 45-64 years of age and 65-85% of people over 65 years of age. According to the
distribution, the first places are occupied by arthrosis of the small joints of the hand, the
first metatarsal-phalangeal joint, the lumbar and cervical region of the spine, as well as
the hip and knee joints. In many cases, the disease develops without any reason; such
pathology is called idiopathic or primary arthrosis. In addition, there are secondary
arthrosis that develop as a result of any pathological process. The more common causes
of secondary arthrosis are:

Traumas (fractures, meniscus damage, torn ligaments, sprains, etc.). Dysplasias
(congenital abnormalities of the hip-pelvic joint, knee, ankle, and upper limb joints).
Metabolic disorders.

Autoimmune diseases (rheumatoid arthritis, systemic lupus erythematosus, etc.).
Nonspecific inflammation (acute purulent arthritis). Specific inflammation (tuberculosis,
tick, gonorrhea, syphilis). ).Diseases with high motor activity of the joints and weak
ligaments. Blood diseases: hemophilia accompanied by bleeding into the joints, etc.
(Sokolova MV, Schett G, Steffen U.., 2022).

Osteoarthritis is a multi-etiological disease in which cartilage tissue is damaged
regardless of the specific cause. Normally, articular cartilage is smooth and elastic. This
allows free movement of the joint surface, providing the necessary cushioning; thus
allowing a reduction in the loading of the surrounding structures (bones, ligaments,
muscles and capsule) (Pouw JN, Leijten EFA.,2022).

During arthrosis, the cartilage becomes rough, the joint surfaces "touch™ each other with
movement, and the cartilage thins over time. Small calcification foci are formed in the
outer parts of the cartilage. Ossification (subchondral sclerosis) is seen in areas below
the cartilage. Cysts are formed in the central area that are connected to the joint cavity;
ossification is formed around cysts as a result of intra-articular fluid pressure. During
arthrosis, the joint capsule and synovial fluid thicken as a result of constant damage.
Piles are formed in the synovial membrane, and fibrous foci are formed in the capsule.
Over time, as a result of the thinning of the cartilage, the disruption of its form and
functions, the surrounding bone surfaces are deformed, bone protrusions (osteophytes)
are formed on their edges. As a result of the increased load on the ligaments and




muscles, fibrotic foci are formed. The possibility of injury (sprain, partial or complete
tear) of the ligamentous apparatus increases, sometimes the joint becomes half-
dislocated. As cartilage damage increases, movement is sharply limited, joint adhesion
(ankylosis) is observed over time (Pouw JN, Leijten EFA.,2022).

Arthrosis of the forearm, elbow, wrist, hip, knee, ankle, and other joints is distinguished
by localization. Depending on the severity of the injury, the pathology is divided into
three stages:

Significant morphological changes are not detected; only the composition of the synovial
fluid is disturbed. The nutrition of the cartilage tissue with the necessary substances by
the liquid is weakened,; resistance of cartilage decreases during normal loads. As a result
of loading the joint surfaces, inflammation occurs and pain occurs.

The articular cartilage begins to break down, bony protrusions form on the edges of the
joint area. Pains become constant; the inflammatory process sometimes subsides,
sometimes intensifies. Weak or moderate impairment of joint muscle function is noted
(Pouw JN, Leijten EFA., 2022).

The articular cartilage becomes thinner, and large areas of fragmentation are seen.
Serious deformations in the joint area, changes in the anatomical axes of the limbs are
noted, the ligaments become shorter and weaker, thus pathological mobility of the joints,
limitation of the natural range of motion occurs. Joint muscles are tense or shortened, the
ability to contract is weakened. The nutrition of joints and surrounding tissues is
disturbed (Chang C, Xu L, Zhang R, Jin Y., 2022).

Arthrosis develops gradually. At the beginning, the patients suffer from weak, short-
term, unknown localization pains, which intensify during physical exertion. In some
clinical cases, the first symptom is noise in the joint during movement, mostly in
gonarthrosis and arthrosis of the shoulder joint. Many patients suffering from arthrosis
note discomfort in the joint, temporary stiffness during the first movement after rest.
Over time, the pain increases, the range of motion is noticeably limited. Due to the extra
load on the lower limbs, the joint of the opposite side starts to hurt (Wu CY, Yang HY,
Lai JH.,2020).

Pain is a constant symptom of arthrosis. The most noticeable aspect of pain during
arthrosis is sudden sharp pains accompanied by physical loading and air contact, joint
blockage. The pains are directly related to the loading of the joints. Pain increases during
long-term loading (walking, running and standing still), and decreases in a quiet state.
This is due to the weakening of the cartilage's ability to provide cushioning during
movement. The cause of night pain during arthrosis is venous stagnation, as well as
increased intra-articular pressure. Pains are aggravated by adverse weather conditions
(increase in humidity, decrease in temperature and high atmospheric pressure). The most
characteristic sign of arthrosis is the pain at the beginning of the movement (pain that
appears after rest and goes away as the motor activity continues). The cause of the initial
pain during arthrosis is detritus - a layer consisting of the components of the breakdown
of the cartilage tissue located on the surface of the joint. As a result of the movement, the
detritus moves from the cartilage into the joint cavity, thus relieving the pain. Blockage
is accompanied by sudden sharp pains. This is because the articular cartilage (a free-
floating piece of bone or cartilage in the joint space) is compressed between the joint. In
addition to the listed types of pain, when reactive synovitis develops in patients with
arthrosis, other (constant, whining, pressing) pains unrelated to movement may occur
(Chang C, Xu L, Zhang R, Jin Y., 2022).

Periods of complications alternate with remission. Synovitis of arthrosis, etc.
Complications are more common during additional physical exertion. As a result of




muscle pain, spasms and muscle contractures are formed in the limbs. The noises in the
joint become more and more permanent. In a quiet state, muscle spasms, an unpleasant
feeling in the muscles and joints. Increased deformation of the joint and severe pain
syndrome lead to lameness. In the late stages of arthrosis, the deformation increases even
more, the joint bends, and contractures are formed due to gross changes of the bones and
surrounding structures. Support becomes difficult, and patients with arthrosis are forced
to use a cane or crutch to move. During hip arthrosis, the patient cannot sit because the
bending of the thigh is limited. Patients with knee arthrosis cannot go up and down the
stairs (Chang C, Xu L, Zhang R, Jin Y., 2022).

At the early stage of arthrosis, visual changes are not detected in the examination of the
patient. The shape of the joint is normal, there may be slight edema. Non-sharp or
moderate pain is determined on palpation. The movement is almost full volume. Later,
the deformation becomes noticeable, strong pain is detected during palpation. At this
time, the patient easily points to painful points. Thickening is determined at the edges of
the articular cleft. Movement is limited, instability is detected in the joint. Bending of the
surrounding axes can be seen. When reactive synovitis develops, the size of the joint
increases, takes a balloon-like shape, and palpation reveals fluctuation (Wu CY, Yang
HY, Lai JH.,2020).

Diagnosis: The diagnosis is based on the characteristic clinical signs and radiological
image of arthrosis. X-rays must be taken standing up. The X-ray image of arthrosis is
reflected by dystrophic changes in the articular cartilage and bone tissue located under
the cartilage. The joint gap is narrowed, the bone area is deformed and thickened; cyst-
like formation, subchondral osteosclerosis and osteophytes are detected. In some clinical
cases, there are signs of instability of the joint - bending of the peripheral axes, half
dislocations (Chang C, Xu L, Zhang R, Jin Y., 2022).

The degree of severity of the clinical manifestation of arthrosis is not always correlated
with the X-ray signs of the disease. But there are certain regularities. Thus, osteophytes
appear in the early stage of the disease and are the first X-ray sign of arthrosis. At the
beginning of arthrosis, the edges of the joint surfaces become sharp; As the disease
progresses, it becomes thicker, and bone spines and protrusions gradually form. The
cartilage cleft then narrows. At this time, due to the instability of the joint space, it can
take a wedge shape. At about the same time, osteosclerosis develops in the
subcartilaginous area of the bone; Cyst-like derivatives are formed in the bone tissue
near the joint. According to radiological signs, there are the following stages of arthrosis
(Kellgren-Lawrence classification):

Stage 1 (suspected arthrosis) - possibility of narrowing of the joint space, osteophytes
are absent or present in small quantities.

2nd stage (mild arthrosis) - possible narrowing of the joint space, osteophytes are clearly
defined.

Stage 3 (mild arthrosis) - obvious narrowing of the joint space is noted, osteophytes are
clearly visible, bone deformations are possible.

Stage 4 (severe arthrosis) — significant narrowing of the joint space, large osteophytes,
clearly visible bone deformations and osteosclerosis are detected.

Sometimes radiological images are not enough to accurately assess the condition of the
joint. Joint CT (Computer Tomography) is used to identify bone structures, and MRI
(Magnetic Resonance Imaging) of joints is used to evaluate soft tissues. In case of
suspicion of chronic inflammation causing secondary arthrosis, specialists of relevant
fields endocrinologist, hematologist, gynecologist, rheumatologist, etc. consultation is
prescribed (Wu CY, Yang HY, Lai JH., 2020).




Treatment: Non-steroidal anti-inflammatory drugs: Since there is an inflammatory
factor in arthrosis along with mechanical factors, the appointment of painkillers and non-
steroidal anti-inflammatory (inflammation) drugs in the early stage of gonarthrosis can
eliminate the symptoms.

Chondroprotectors: Glucosamine and chondroitin sulfate are currently the most
commonly used oral agents in the treatment of gonarthrosis. These two substances are
components necessary for normal articular cartilage to continue to live. The therapeutic
effect of these drugs is seen after several months. However, the application of these
substances is comparative and although there is no scientific evidence that they change
the course of the disease, good results can be obtained in some patients (Wu CY, Yang
HY, Lai JH.,2020).

Intra-articular injections: Using an intra-articular injection of hyaluronic acid helps
relieve pain in patients for 6-12 months. This treatment has no additional side effects
other than an allergic reaction. Hyaluronic acid is a substance that occurs naturally in
joint cartilage. It ensures the smoothness of joints and has a protective effect on cartilage
cells. The main effect of hyaluronic acid injected into the joint is not to have a pain-
relieving effect, but to increase the amount of hyaluronic acid that decreases in the joint
and to ensure the smoothness of the joint and increase the durability of the cartilage.
There are different preparations of hyaluronic acid. Some of these are administered three
times a week for six months, some once every six months, and some once a year.
Hyaluronic acid, which is obtained synthetically, is less likely to cause allergies.

Intra-articular steroid injections relieve symptoms immediately, but may accelerate the
process in the long term. Corticosteroids are used in long-term treatment due to their
analgesic and anti-inflammatory effects. The duration of action is short, its use in
repeated doses is not recommended, especially in relatively early gonarthrosis. It is
mostly used in patients with severe gonarthrosis who do not want to undergo surgery.
Despite being an effective pain reliever, there are reports in the literature that it causes
irreversible damage to articular cartilage. It does not cause any discomfort when
performed in the correct form. There is no need for local anesthesia before the injection.
These injections must be performed under strict sterile conditions, otherwise the joint
may become infected (Sokolova MV, Schett G, Steffen U.., 2022).

Physiotherapy: Physiotherapy, therapeutic exercise, measures aimed at reducing body
weight should be taken. In fact, every person, especially a patient with gonarthrosis,
needs therapeutic exercise. It is possible to reduce the load and stress on the knee joint
by strengthening the front and back group muscles of the thigh. This helps the patient
with arthrosis to at least stand and reduces the development of arthrosis. Similar actions
should be taken in arthrosis of other joints (Wu CY, Yang HY, Lai JH.,2020).

Surgical treatment: Despite the above-mentioned treatments, it is very difficult to treat
especially severe arthrosis conservatively, and surgical treatment methods are chosen in
these cases (Sokolova MV, Schett G, Steffen U.., 2022).

Bone redirection operations: This operation is performed in the moderate stage of the
disease, in the joints that bear the load. The goal is to remove the load from the damaged
area of the joint and direct the load to the healthy side. For this, the bone is cut and
straightened, brought to a suitable angle and fixed with a metal plate or external fixator.
This is an operation performed mainly in young patients who are not suitable for
prosthetic placement. After this operation, patients can be free of pain for 5-7 years
(Pouw JN, Leijten EFA.,2022).

Joint closure (arthrodesis): During this operation, the cartilage surfaces that make up
the joint are cut and removed, and the bones are brought together end-to-end and fixed
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by various methods. After this operation, patients' pain is relieved, but there is no
movement in the closed joint. It is more recommended in young men working in hard
physical work (Gravallese EM, Firestein GS.,2923).
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ABSTRACT

Bones, being an endocrine organ, have mechanical and important metabolic functions.
Starting from puberty, the skeletal system is fully formed, after a period of stabilization,
a loss in bone mass begins in both sexes starting from about 40 years of age. During
menopause, due to the cessation of ovarian function, bone mass and minerals begin to
decrease, a condition called osteoporosis occurs with fractures and increased risks of
bone fractures, and this is becoming an important health problem as the world
population ages. All over the world, people over the age of 60 one-third of women and
two-thirds of women over 80 are osteoporotic
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Bones, being an endocrine organ, have mechanical and important metabolic functions.
Starting from puberty, the skeletal system is fully formed, after a period of stabilization,
a loss in bone mass begins in both sexes starting from about 40 years of age. (Kuroshima
S, Al-Omari FA, Sasaki M,.,2022). During menopause, due to the cessation of ovarian
function, bone mass and minerals begin to decrease, a condition called osteoporosis
occurs with fractures and increased risks of bone fractures, and this is becoming an
important health problem as the world population ages. All over the world, people over
the age of 60 one-third of women and two-thirds of women over 80 are osteoporotic
(Kanis JA, Cooper C,Rizzoli.,2019)
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Osteoporosis is the most common bone disease, being the main cause of fractures in
older people. The most common hip and vertebral fractures are the cause of disability
and disability, which highlights the importance of early diagnosis and treatment of
osteoporosis. Often, the diagnosis is forgotten and osteoporosis patients brought to the
hospital with fractures are treated in time. if diagnosed, complications can be prevented
in time (Khovasova N.O., Naumov A.V., Tkacheva O.N.., 2021).

Patients with diabetes, hypothyroidism, elderly, especially female patients, post-
menopausal, steroid-containing and taking various drugs for other diseases, those with a
history of frequent fractures in their family and close relatives, those with ankylosing
spondylitis, rheumatoid arthritis, inflammatory bowel diseases, diagnosis of
hypogonadism those who have been implanted, those who have undergone organ
transplantation, those who cannot be exposed to much sunlight and outdoors, and our
patients who have harmful habits such as smoking and alcohol are at high risk in terms
of osteoporosis (Barron R. L., Oster G., Grauer A.., 2020).

Metabolic bone diseases are used as a general name and term given to all kinds of
disorders of electrolyte, bone and mineral metabolism, which increase the risk of
fractures in the skeletal system. In each bone metabolic disease, hemogram, ECS, CRP,
all electrolytes, including calcium, phosphorus, alkaline phosphatase , thyroid hormone
panel, sex hormones, liver and kidney tests, lipid profile and radiological examinations -
X-ray, scintigraphy, bone biopsy, if necessary, and then the treatment should be
considered after the complete diagnosis has been clarified (Kanis JA, Cooper C, Rizzoli
R., 2019).

Vitamin D deficiency is the main cause of rickets in children, osteomalacia in adults, and
osteoporosis in the future. Vitamin D is a vitamin that has important functions in many
parts of our body, especially bones, and is also an important hormone. Enough sun to
prevent vitamin D deficiency. It is important to consume foods rich in sunlight and
vitamin D. Vitamin D is formed in the skin under the influence of sunlight. can be met
by exposure to light. The need varies according to the amount of sunlight, age, skin
color, duration of exposure, and other medical problems, if any. The production of
vitamin D in the skin decreases with age. People with dark skin color need long
continuous daylight, especially in winter months, for the formation of sufficient vitamin
D in the skin (Khovasova N.O., Naumov A.V., Tkacheva O.N.., 2021).

The production of vitamin D in the skin is significantly reduced in those who use sun
protection creams. Another important source of vitamin D is food. Some foods contain
vitamin D naturally (oily fish, fish oil, egg yolk, etc.). In some countries, milk and dairy
products, bread, oils, and cereals are enriched with vitamin D. Vitamin D ensures the
absorption of calcium and phosphorus from the intestines. It ensures the balance of
calcium and phosphorus in the body, it is very necessary for the health of bones and
muscles. It has a positive effect on the immune system. It protects against hypertension,
heart diseases, diabetes, some cancers and autoimmune diseases. Vitamin D deficiency
is caused by 3 main reasons; insufficient intake of vitamin D from food combined with
insufficient sunlight, insufficient absorption of vitamin D from the intestine, inability to
convert vitamin D into an effective form in those with liver or kidney disease.

Metabolic bone diseases are not limited to these, but also include various types of
electrolyte disorders: hypocalcemia, hypercalcemia, hypo- and hypermagnesemia, -
phosphatemia, osteogenesis imperfecta, osteopetrosis, oncogenic osteomalacia. At the
same time, diseases of the thyroid gland, which is an important branch of endocrinology,
are closely related to bone metabolism. hypo and hyperparathyroidism, parathyroid
adenomas, and pseudohypoparathyroidism are the focus of attention of doctors dealing
with this field (Khovasova N.O., Naumov A.V., Tkacheva O.N.., 2021).
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Full diagnosis and treatment of all types of metabolic bone diseases, thyroid gland
problems, vitamin D deficiency, osteomalacias, Paget's disease, various types of
osteoporosis related to our service area are carried out in accordance with the protocols.

Osteoporosis is sometimes called the disease of the century. Osteoporosis is a metabolic
disease that leads to a decrease in bone mass and ultimately results in bone fractures. A
sedentary lifestyle leads to the fact that the body no longer thinks about strengthening
bones. Constant passive sitting in front of the TV or computer, rare walks in the sun,
lack of calcium and vitamins in food leads to a decrease in bone tissue density.

Correspondingly, a small mechanical impact from the outside leads to fractures that can
spoil the rhythm of life in the long term. For older people, this can often turn into a
tragedy. An increase in the frequency of arthritis and arthrosis can also negatively affect
bone density (Belaya Zh.E., Belova K.Yu., Biryukova E.V., 2021).

Osteoporosis is a disease caused by changes in bone structure. The weight of bones
gradually decreases, they become more fragile. The disease is asymptomatic and is
usually detected in fractures of the sacrum, femur neck and vertebral bodies.
Osteoporosis ranks 4th among non-infectious diseases, after cardiovascular, oncological
diseases and diabetes. The development of osteoporosis increases with age (Kerimova
R.C., Huseynzade X.R., Hasanova X.A., 2023).

Complaints such as the presence of pain in different departments of the spinal column
are often encountered during the examination and examination of the patient. This
pathology refers to progressive systemic diseases. It is accompanied by a violation of the
microarchitecture of bones and an increase in their fragility. As a result of lack of
calcium in the bones, the bones become porous and brittle. Changes in strength
characteristics lead to an increased risk of potential fracture. Timely detection of
pathological changes leads to the satisfaction of osteoporosis with conservative
treatment, the reduction of restorative procedures and the chance of complete recovery.
Osteoporosis is a multifactorial disease. Primary osteoporosis usually develops in
women over the age of 50. There are 2 forms of osteoporosis: primary and secondary
(Barron R. L., Oster G., Grauer A.., 2020).

Primary osteoporosis, usually in people older than 50 years, refers to the risk factors of
formation:

Family anamnesis (recording of bone fractures of older members of the family);
Multiple births and prolonged breastfeeding.

Risk factors for secondary osteoporosis

Endocrine disorders (ovarian dysfunction, diabetes, adrenal gland and thyroid gland
dysfunction); (Belaya Zh.E., Belova K.Yu., Biryukova E.V., 2021).

According to observations, in 50% of cases, osteoporosis may not cause any complaints,
the first fractures may be caused by even minor injuries. Chronic pains in the back and
other bones, shortening of the neck, and scoliosis worry the patients more. Having a
previous fracture in a patient increases the risk of subsequent fractures by 5 times. In
order to prevent all these complications, women over 65 years of age or carrying at least
one risk factor, entering early menopause, and other endocrine diseases should definitely
undergo examinations due to the risk of osteoporosis (Barron R. L., Oster G., Grauer A..,
2020).

Osteoporosis symptoms: Osteoporosis is often asymptomatic for a long time. The only
symptom of the disease is pain in the spine (chest and back). During osteoporosis, the
height of the patient gradually decreases, the stature changes and the spine becomes less
mobile.A more important symptom of osteoporosis is the presence of fractures. (usually
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fractures of the vertebral bodies and ulna). Fractures of the neck of the femur are
considered particularly dangerous, which lead to disability.

Diagnosis of osteoporosis: Anamnesis and patient's complaints mainly play a role in
making the diagnosis. It is established based on the study of the medical history and the
measurement of bone mineral density. Densitometry is used to determine bone density.
Densitometry is completely painless and is a method of measuring bone mineral density.
With the help of the examination, it is possible to get information about the calcium
content of the bones, with the help of which it is possible to determine the loss of bone
mass at a very early stage.There are two types of densitometry. X-ray densitometry and
ultrasound densitometry.X-ray densitometry is considered a more accurate examination
method. It measures the absorption of X-rays by bone tissue: bone appears more
transparent during loss of bone density and mineral salts. Therefore, more X-ray
densitometry is recommended.

The purpose of the examination: The procedure carries out the detection and
assessment of quantitative and qualitative disorders in the structure of bone tissue. The
examination is included in the range of non-invasive examinations, it is accurate and
safe as well as painless.A distinctive feature of the skeleton is that the mineral density of
individual regions is different. The more stable segment is the lumbar region of the
spine. The diagnosis is based on the results of the examination of this zone.In addition to
identifying abnormal deviations, densitometry is also used to monitor the effectiveness
of treatment methods. With its help, the possibility of reducing the rate of development
of osteoporosis and maximal recovery of bone tissue is evaluated.Bone density, its
weight per volume unit is determined by this method. The obtained result is compared
with the results of the patient's previous examinations, with indicators from the age
group and the younger age group.

Factors that will limit the examination:

High sensitivity to X-rays;

The presence of cardiac pacemakers or metallic implants in the patient;

Clear deformations of the spine;

Significant curvature of the spine;

Movement disorders accompanied by pain syndrome or neurological diseases;

The weight and height of the patient, which deviates from the dimensions of the
technical instrument.

Pregnant women are strictly contraindicated. Safer methods are used in cases where it is
very important.

Procedure for carrying out the diagnostic procedure: When preparing for the
examination, the following cases must be taken into account.

The period between densitometry and radioisotope examination should be 2-5 days.

A few days before the examination, calcium and phosphorus-containing preparations
should be stopped.

Comfortable clothing without metal parts should be worn.

Immediately before the examination, all metallic objects, watches and jewelry should be
removed (Barron R. L., Oster G., Grauer A.., 2020).

The patient is placed on a special table. Examination of the lumbar region is carried out
lying on the back. A special cube is placed under the feet of patients with severe lordosis
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(those with curvature of the spine in the lumbar region).In order to draw the lumbar area
in the lateral projection, the patient is lying on his side, the legs are slightly bent and
pulled towards him. Special pillows are placed under the head and some parts of the
body for the proper positioning of the spine.The patient is required to remain completely
motionless during the examination.People in the risk group are recommended to undergo
x-ray densitometry examination at least once a year. With X-ray examination methods, a
diagnosis can be made when the bone mass is lost by more than 30% (Belaya Zh.E.,
Belova K.Yu., Biryukova E.V., 2021).

Treatment of osteoporosis: The main goal in the treatment of osteoporosis is to prevent
the reduction of bone tissue and at the same time try to restore it. Complex treatment
includes: hormonal treatment (estrogens, progestins, androgens), vitamin D,
bisphosphonates and calcitonin.

Hormonal therapy during osteoporosis varies depending on gender, age, and risk factors.
During the selection of the drug, it depends on the climactic phase, pregnancy or not,
and the woman's desire to have postpartum bloody discharge.

Hormonal therapy is also contraindicated in severe liver and kidney diseases,
thromboembolism, acute thrombophlebitis, uterine bleeding, tumors of the female
genital organs, and severe forms of diabetes.

In the process of hormonal treatment of osteoporosis, it is necessary to control arterial
pressure and oncocytological examination.

Physiotherapy for patients with osteoporosis: Osteoporosis is a metabolic disease that
leads to a decrease in bone mass and eventually results in bone fractures.The goals of
physiotherapy and rehabilitation in osteoporosis are to prevent fracture risk, reduce bone
loss, increase available bone mass, control acute and chronic pain, and maintain proper
posture.In the treatment of osteoporosis, physiotherapy exercises are an indispensable
part of both the preservation of bone mass and the treatment of symptoms. They are the
first treatments that come to mind, especially in case of pain, posture disorder, muscle
weakness. Rehabilitation strategies in this direction:

Physical recovery: Appropriate diet, calcium, drugs effective on bone mass.

Disability prevention: The goal is patient independence. For this purpose, the patient and
their relatives should be informed about the disease, and training should be conducted on
appropriate nutrition, environmental safety, and prevention of falls.

Steel can be used to reduce the load on the spine.

Pain improvement: Includes cold and hot physiotherapy treatment, use of TENS, spinal
supports, devices and medication.

Prevention of osteoporosis: Prevention should be started from a young age and should
be continued throughout life. Special attention should be paid to women in the period of
sexual development and postmenopausal period.

Healthy nutrition and regular physical activity affect the increase in bone density and
decrease in resorption. It is necessary to reduce the intake of alcohol and nicotine. It is
recommended to check the risk factors of osteoporosis in the elderly and take calcium
and vitamin D supplements if necessary. Hormonal preparations may be prescribed as a
preventive measure. For women over 50 years of age, it is recommended to take milk
products rich in calcium, and if it is not possible with food, to use tablet form. It is
recommended to undergo osteoporosis examinations and start early treatment if
necessary (Belaya Zh.E., Belova K.Yu., Biryukova E.V., 2021).
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Abstract

It is shown that the SkQ1 (10-6'-plastoquinonyl decyltriphenylphosphonium) can act as
an anti-colitogenic agent for the maintenance of colonic mitochondrial function in
treating ulcerative colitis (UC) by virtue of its specific free radical scavenging
properties. Colitis was induced in BALB/c mice by oral administration of 5% dextran
sulfate sodium salt (DSS) for 5 cycles through drinking water, where each cycle was
composed of 7 days of DSS followed by 7 days of normal drinking water. Post-colitis
mice were treated with SkQ1 for 14 days @ 30 nmol’kg body weight/day. Once
treatment regime was over, the mice were sacrificed and their colon samples were used
for histological study, mitochondria isolation and associated biochemical analysis. To
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ascertain the in vivo findings and identify the involvement of reactive species in the
progression of UC, Caco-2 cells were subjected to DSS (5%) exposure for 24 hours at
37°C with or without SkQ1(4nM) in the presence or absence of specific free radical
scavengers and antioxidants. SkQ1 treatment was effective in reduction of
histopathological severity of colitis in murine UC model as well as cell death markers.
SkQ1 treatment restored the mitochondrial respiratory enzyme complex activities,
mitochondrial membrane potential, mitochondrial ATP generation, and cardiolipin
content in the mitochondria. Importantly, treatment with SkQ1 normalized the
mitochondrial oxidative stress variables. SkQ1 also lowered the concentration of nitrite
generation and 3-nitrotyrosine formation. Interestingly, in order to highlight the
involvement of reactive species in the progression of UC, mitochondrial functional
parameters were assayed in in vitro condition wherein SkQ1 restored mitochondrial
functions similar to in vivo findings. The efficacy of SkQ1 proved equal or better
compared to SOD, DMSO, MEG and L-NAME to a certain extent, indicating
involvement of O™, "OH, ONOO" and NO in progression of UC. However, catalase
proved to be ineffective indicating non-involvement of H.O, in UC. Thus, SkQl
treatment decreases the severity of DSS-induced colitis in mice by virtue of its specific
free radical scavenging properties and has the potential to act as anti-colitogenic agent.
Keywords: Mitochondria-targeted antioxidant, SkQ1, anti-colitogenic agent, free radical
scavenger, ulcerative colitis.

%,

< ')Jls;
CE iy3
Normal colon epithelial lining B

(Normal crypt)

-
Ulcerated colon epithelial lining Treated colon epithelial lining
(Damaged crypt) (Crypt becomes normal)
Findings related to colitis: \ / Findings related to colitis:
/ > Body weight | \ > Body weight |
» Diarthea/ Fecal blood | > Diarrhea’ Fecal blood |
> Colon length 1 » Colon length ]
» Colitis scoring I » Colitis scnringl
Findings related to colonic mitochondrial dysfunction & oxidative stress: Findings related to colonic mitochondrial dysfunction & oxidative stress:
> Mitochondrial respiratory complex activities | > Mitochondrial respiratory complex activities |
> Milochondrial membrane potential & ATP generation | » Mitochondrial membrane potential & ATP generation |
» Mitochondrial cardiolipin l » Mitochondrial cardiolipin I
> Oxidative stress parameters- MDA | Protein carbonyl T Protein thiol | > Oxidative stress parameters- MDA | Protein carbonyl | Protein thiol |

\\ » Nitrite generation & 3-nitrotyrosine forma(inn] \\ # Nitrite generation & 3-nitrotyrosine formation l

21




DESIGN AND IMPLANTATION OF SMART RELY BASED CONTROLLER
FOR 192KW WATER PUMP IN R7
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ABSTRACT

The water treatment plants are the most important infrastructure projects. The new
technologies that lead to produce variable speed drivers (VSDs) are becoming traditional
now. They need operate the pumps in different ranges of speeds. In this article, we study
the operation and maintenance of both VSD and motor pump in R7 to enhance the
control system. It is required to protect the driver from working without water to save
energy and impeller from cavitation’s. Smart relay is used to combine the level sensor
with the operation of the motor pump. the effectiveness of this design and safe operation
has been conformed.

Keywords: Smart relay, Variable Speed Drivers, Logic gates, PID control

22




LIP FILLERS: APRELIMINARY ANALYSIS OF THE

ELECTROMYOGRAPHIC ACTIVITY OF THE ORBICULARIS ORIS

MUSCLE

Prof. Nicole Barbosa Bettiol
School of Dentistry of Ribeirao Preto, University of Sao Paulo, Brazil

Prof. Dr. Selma Siéssere

School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Brazil

Mirella Milla Marino
School of Dentistry of Ribeirdo Preto, University of Sao Paulo, Brazil

Prof. Isabela Hallak Regalo
School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Brazil

Prof. Paulo Batista de VVasconcelos
School of Dentistry of Ribeirdo Preto, University of Sao Paulo, Brazil

Prof. Alice Helena de Lima Santos Cardoso

School of Dentistry of Ribeirdo Preto, University of Sdao Paulo, Brazil

Prof. Thamyres Branco
School of Dentistry of Ribeirdo Preto, University of Sdao Paulo, Brazil

Prof. Dr. Jardel Francisco Mazzi Chaves

School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Brazil

Prof. Dr. Lais Valencise Magri
School of Dentistry of Ribeirdo Preto, University of Sao Paulo, Brazil

Prof. Dr. Simone Cecilio Hallak Regalo

School of Dentistry of Ribeirdo Preto, University of Sdao Paulo, Brazil

Prof. Dr. Marcelo Palinkas
School of Dentistry of Ribeirdo Preto, University of Sdo Paulo, Brazil

23




ABSTRACT

This preliminary longitudinal study, approved by the ethics committee of the School of
Dentistry of Ribeirdo Preto, University of Sao Paulo, Brazil (process #
10589419.0.0000.5419), evaluated the electromyographic activity of the orbicularis oris
muscle before, 30 days, and 60 days after lip fillers in adult women. The sample
consisted of adult women aged between 18 and 60 years, with no temporomandibular
dysfunction, normal occlusion, and all permanent teeth (except third molars).
Electromyographic activity of the orbicularis oris muscle (upper and lower segments)
was measured using the portable Delsys electromyograph under the following clinical
conditions: mandibular rest (4 s), mandibular protrusion (4 s), lip clenching (4 s),
bilateral cheek pressure (4 s), right cheek pressure (4 s), and left cheek pressure (4 s).
Hyaluronic acid (1 ml) was used as the product for lip fillers. Data were tabulated and
subjected to statistical analysis using the repeated measures test (p < 0.05). The study
showed a significant difference in mandibular protrusion for the orbicularis oris muscle
(upper segment) among the three analyzed periods (p = 0.05). After 30 days of lip fillers,
a reduction in electromyographic activity was observed, whereas after 60 days, there was
an increase in electromyographic activity of the orbicularis oris muscle. The authors
suggest that lip fillers may have a dynamic effect on the muscular activity around the
mouth, with an initial decrease (30 days) followed by a subsequent increase (60 days).

Keywords: Lip fillers, Electromyography, Orbicularis Oris Muscle, Hyaluronic Acid
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ABSTRACT

This longitudinal study, approved by the ethics committee of the School of Dentistry of
Ribeirdo Preto, University of S@o Paulo, Brazil (process # 10589419.0.0000.5419),
assessed the bite force and masseter and temporalis muscles thickness before, 30, and 60
days after the bichectomy. The sample comprised twenty women (mean + SD: 31.1 £ 9.8
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years old) with no temporomandibular dysfunction, normal occlusion, and all permanent
teeth (excluding third molars). The maximum molar bite force (right and left) was
assessed using a digital dynamometer. The masseter and temporalis muscles thickness
under clinical conditions of rest and dental clenching during maximum voluntary
contraction was measured using a portable ultrasound device with a 13MHz transducer.
The data were tabulated and subjected to statistical analysis using the repeated measures
test (p < 0.05). The study revealed significant differences in the evaluation periods of the
right (p = 0.01) and left (p = 0.05) molar bite force. A reduction in the right molar bite
force was observed 30 days after the surgery, followed by an increase after 60 days. In
contrast, the left molar bite force showed a decrease during the post-surgical period
evaluated. No significant difference was observed in the masseter and temporalis
muscles thickness. Through these methodologies, precise and reliable data were
collected for the evaluation of the variables. These findings may be relevant for
understanding the effects of bichectomy on maximum molar bite force, highlighting the
importance of monitoring the evolution of these aspects during the post-surgical period.
It is essential to emphasize that, although the bite force was influenced, no significant
changes were found in the masticatory muscles thickness.

Keywords: Bichectomy, Masseter Muscle, Temporal Muscle, Bite Force, Muscle
Thickness
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ABSTRACT

Pelvic floor muscle training is one of the most important therapeutic techniques for
preventing and treating urinary incontinence, especially in antenatal and postnatal
women.

The purpose of this study is to evaluate the effects of pelvic floor muscle training to
prevent and treat urinary incontinence in this target group, which is very susceptible to
the symptoms. It is very essential for every physiotherapist to recognize and apply these
techniques during their daily work with these patients.

The study presents a theoretical-scientific overview based on evidence. The search in
PubMed, Google Scholar, Scopus, the Pedro database, and guidelines of
physiotherapeutic evidence included the period 2015-2022, with the key words: pelvic
floor, training, postnatal, prenatal, urinary incontinence. Firstly, 64 articles were selected
whose focus was on different physiotherapeutic techniques for preventing and treating
urinary incontinence. After applying inclusion and exclusion criteria, only 15 articles
fulfilled all the requirements for our study. Data analysis and article presentation were
performed in a table where the main characteristics of each study are presented.

Some of the results that we concluded during this study are: reduction of the involuntary
flow of urine; improvement of emotional disorders like stress and anxiety that these
women experience; improvement of self-esteem; improvement of sexual activity;
reduction of the risk of falling due to the lack of continued need for toilet use; and
significant improvement in functionality and quality of life.

Based on the latest studies, pelvic floor muscle training, part of the international
prevention and treatment therapies of urinary incontinence, has proven to be very
efficient in improving daily functionality and quality of life in antenatal and postnatal
women's care. This therapy should be presented from a theoretical-practical point of
view to all physiotherapists in Albania and included in their professional practices to
improve the management of antenatal and postnatal women's health.

Keywords: pelvic floor muscle, training, urinary incontinence, antenatal, postnatal
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Abstract

In this paper, we study the existence, uniqueness, and behavior of asymptotic
nonnegative continuous solutions to the following frac- tional Navier boundary-
value problem:

CD4 (°D"u) (x) = —q(x)u’, x € (0, 1),
)ICiEOiDVu(x) =0, u(l) =0,

where v, 8 € (0, 1] such that v + 8 > 1, °D” and °D* represent the Caputo fractional
derivatives, y € (—1, 1) and q is a positive continu- ous function in (0, 1) that can be
singular at x = 0 and satisfies some conditions related to the Karamata regular
variation theory. By theSchéuder fixed point theorem our results are obtained.
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HIGHER-ORDER TOPOLOGICAL ASYMPTOTIC FORMULA FOR THE
ELASTICITY OPERATOR AND APPLICATION

Dr. Montassar Barhoumi.
Ecole Supérieure des Sciences et de la Technologie (ESSTHS), Sousse
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Abstract: This paper is concerned with a geometric inverse problem related to
the elas- ticity equation. We aim to identify an unknown hole from boundary
measurements of the displacement field. The Kohn-Vogelius concept is
employed for formulating the inverse problem as a topology optimization one.
We develop a topological sensitivity analysis based method for detecting the
location, size and shape of the unknown hole. We derive a higher-order
asymptotic formula describing the variation of a Kohn-Vogelius type func-
tional with respect to the creation of an arbitrary shaped hole inside the
computational domain.

Key Words: Elasticity operator, topological sensitivity analysis, higher-order
asymptotic formula, geometric inverse problem, Kohn-Vogelius formulation,
topological gradient.
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Abstract :

Water is an essential material for life and human activity. The discharge of wastewater
loaded with polluting substances into the environment without any prior treatment is a
reason for growing concern given the adverse effects it can cause on human health, flora
and fauna, therefore the reuse of wastewater treated for agricultural irrigation appears as
a necessary alternative. The objective of our work is to assess the physico-chemical and
microbiological quality of purified wastewater from the Bouguirat wastewater treatment
plant, and to study the effect of irrigation by these waters on the physico-chemical and
microbiological quality. Orange and pomegranate fruits. The results of the
physicochemical parameters of the purified wastewater (pH= 7.07; T° =22.3°C ; MES=
16mg/l; BOD5= 18mg/l and COD= 72mg/l) show that the latter can be used for
irrigation and cannot presents no risk according to the Algerian standards of discharges,
on the other hand the results of the microbiological parameters show that these waters
are characterized by faecal contamination. Indeed, treated wastewater has no noticeable
effect on the physico-chemical characteristics where the rate of flavonoids, vitamin C
lipids and proteins decreases in orange juice and pomegranate juice irrigated by EUTS,
and increase in plants watered with well water. In what increases the content of
polyphenols, sugar and carotenoids in plants irrigated with EUT due to degree of fruit
ripening and environmental conditions. Regarding the results of the microbiological
analyzes comply with the standards and show no contamination. Keywords: wastewater,
treatment, wastewater treatement plant Bouguirat, orange, irrigation, grenada.

Keywords: wastewater, treatment, plant, Mostaganem, orange, irrigation, grenada.
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ABSTRACT

Wastewater treatment by adsorption using activated carbon offers a versatile and
efficient approach for removing a wide range of contaminants. It plays a vital role in
mitigating water pollution, protecting ecosystems, and ensuring safe water supplies for
various industrial, municipal, and agricultural applications.

The aim of this study is to determine the efficiency of adsorption in reducing the
turbidity of hospital wastewater. For this purpose, batch tests were conducted on hospital
effluent, using a commercial powdered activated carbon.

Two adsorption tests were conducted to determine the optimal conditions for adsorption;
The effect of contact time (2 to 120 min) in order to determine the adsorption
equilibrium time, we also conducted the effect of the variation in the mass of activated
carbon tested, ranging from 0,1 to 2 g/I.

Results demonstrate that the adsorption process with powdered activated carbon
effectively reduced the turbidity of the wastewater where the percentage of removal
achieved 97 % after 25 min. Regarding the effect of activated carbon, the results we
obtained recorded an optimum with the low mass of carbon. Then decrease appeared
with the increase of the CAP concentration. But this decrease is very low and does not
exceed 10% compared to the optimal.

Keywords: Wastewater treatment, Adsorption, Activated carbon, turbidity,
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ABSTRACT

The plant extract was found to be rich with surfactant properties. The comparative study
between synthetic and natural surfactant was carried out using spectrophotometry, and
conductometric measurement. The natural surfactant plant gave CMC values 4.4x10™*M.
It is the point where their monomer aggregates to form micelles, which are far below the
CMC point of most of the synthetic surfactants. The role of temperature was also
monitored in comparison to the synthetic surfactants. The pH was used to find the nature
of surfactants and number of replaceable protons in the system. The surfactant
interaction properties were monitored against a variety of dyes cationic (CTAB), and
anionic (methylene blue and neutral red). The interactions were monitored from pre- to
post micellar concentrations of both natural and synthetic surfactants. The change in
concentration of the surfactant led to the change in interaction behaviour. Wide range of
temperatures were selected to monitor the behaviour and interactions of the natural and
synthetic surfactants as these interactions are temperature dependent and found to be
favourable at lower temperatures.

The self-degradation was observed at ambient temperature and in the dark both in
aerobic and anaerobic conditions. Based on its behavior and degradation properties, the
proposed natural surfactant is a cheap and good alternative to the synthetic surfactants.
These natural surfactants were found to have surfactant properties and even efficient
from synthetic counterparts and biodegradable thus environmentally friendly.

Moreover, the natural surfactant helps to degrade many environmentally toxin dyes
which are even non degradable in fenton presence.
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Abstract

The purpose of this research was to study the polymer injection process and
modelling of injection schemes in oil wells, thus studying the possibility of increasing
oil production from existing wells. In laboratory studies and field experience, it has been
shown that this method is quite effective. The use of polymer started in the 70s of the
last century and continues, and it is still used in many locations of different
characteristics.

Polymer injection aims to use the ability of the polymer to reduce the water-oil
mobility rate. Increasing the viscosity of the water reduces the fingering effect and
pushes the oil toward the well conductor. It was considered the injection of polymer in
the Patos Marinez wells in Albania. There were analyzed the lithology of the soil, the
types of polymers, the changes in the flow rates of the wells, the rheology of the fluids,
and the influence of the temperature and salinity. Petroleum is the main source of energy
in the world. The increase in the demand for fuels and energy has led to the search for
new sources and found ways to reduce the current usable reserves through intensifying
methods. One of the intensifying methods of oil production certainly is the methodology
and technique of polymer injection into the oil-containing layers and/or existing
reservoirs.

Some of the issues that the study deals with in detail are the types of polymers
for injection into oil deposits, the preparation of solutions for injection, the rheological
model of the oil and the layer where the polymer will be injected, the organization of the
geological data of the deposits where the polymer is injected in Albania, etc. By
knowing the types of polymer and the characteristics of underground fluids (water and
oil), as well as by knowing the lithology of the soil, we can manipulate the method of
injecting the polymer at certain concentrations and certain pressures, to make it possible
to increase production from the current oil wells, increasing the oil extraction coefficient
and achieving better economic results.

Keywords: polymer injection, oil production, underground fluids, process modeling
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Abstract

Meat processing plants generate large amounts of wastewater that contain organic
compounds, suspended solids, nutrients, and pathogens. If not properly treated before
discharge into water bodies, this effluent can pose significant environmental risks. To
address this challenge effectively while also leveraging economic opportunities in the
form of biogas production, a meticulously designed treatment plant integrating
simulation techniques is essential. In this study, we have examined how can be
performed modeling and simulation of meat processing wastewater treatment, why it is
used, and what can be the most suitable methods and tips on how to achieve a simulation
with desirable results.

Simulation-based Approach: The application of simulation technology allows us to

analyze different process stages within a meat-processing wastewater treatment plant. By
modeling various unit operations such as screening systems, anaerobic digesters for
biogas generation, aerobic biological removal units like activated sludge or membrane
bioreactors, and advanced tertiary treatments including disinfection processes; optimal
configurations can be identified based on specific constraints.

Initially, it clarified the better understanding of the philosophy and concept of
wastewater process treatment plants in general by demonstrating different examples of
the real slaughterhouse, in the central part of the country. The application methodology
was studied step by step, starting from the simplest step to the end of the normal
procedure. Then it was seen the specific methods of modeling and simulation application
in chemical engineering, including here the most widespread and needed computer
programs for modeling and simulation, comparing their advantages.

The simulation of the treatment plant for slaughterhouse wastewater begins by defining
the components that take part in the process and then it was constructed a model of the
process diagram and define the operating conditions of the entire treatment plant.
Finally, it generated material and energy balances as well as an economic evaluation
report of the total process.

Wastewater from slaughterhouses: Treatment, management, and energy regeneration
learned some lessons: The meat processing industry is one of the largest consumers of
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total freshwater use in the agricultural and livestock industries worldwide. Meat
processing plants produce large amounts of wastewater from slaughterhouses and
equipment cleaning. Polluted waters need serious and safe treatment for the environment
due to the high content of organic and mineral components. Therefore, the treatment and
removal of residual water are necessary to be treated for public health.

Anaerobic treatment is the preferred biological treatment because it provides a highly
efficient treatment of wastewater and requires less complex equipment.

Wastewater contains large amounts of biochemical oxygen demand (BOD), chemical
oxygen demand (COD), total organic carbon (TOC), total nitrogen (TN), total
phosphorus (TP), and total suspended solids ( TSS). Compliance with current
environmental legislation and the latest technologies can provide a benefit in the
economics of the process through resource recovery from biogas production using
anaerobic digestion treatment.

Studying the environmental influence and impact on human health resulting from

slaughternouse  wastewater, it was posed an objective for environmental
decontamination: One primary objective of designing an efficient treatment system
revolves around minimizing the environmental impact associated with untreated or
inadequately treated meat-processing effluents. The implementation of robust
pretreatment mechanisms ensures effective removals of solid particles through
screens/strainers coupled with sedimentation tanks. Additionally, advanced technologies
such as membrane filtration enable further reduction in contaminants by retaining fine
solids and microorganisms during biological stabilization processes.

Although slaughterhouses consume 29% of the total amount of freshwater used by the
agricultural sector worldwide. Slaughterhouse wastewater treatment methods are similar
to municipal wastewater treatment methods. There are several different ways of treating
slaughterhouse waters after primary treatment and these include four categories:
physical-chemical treatment, biological treatment, AOPs, and combined processes. Each
method has its advantages and disadvantages.

Another purpose of our study was Biogas Generation & Profitability: Simultaneously

addressing sustainability concerns while deriving economic benefits is possible through
optimized anaerobic digestion stages targeting maximum energy recovery from organic
matter present in wastewater. Anaerobic reactors provide favorable conditions for
bacteria to convert complex organics into methane-rich gas — commonly known as
biogas. This renewable energy source can be employed for heat or electricity generation
within the plant or even exported to the grid, thereby enhancing overall operational self-
sufficiency and profitability.

In conclusion, we can be declared as follows: The design of meat processing wastewater
treatment plants incorporating simulation techniques presents a promising solution
capable of achieving both environmental decontamination and biogas profiting
objectives. By simulating different phases of the wastewater treatment process, optimal
conditions for organic matter degradation, effluent disinfection, solids removal, and
nutrient capture can be determined. Furthermore, this approach ensures compliance with
regulatory standards while producing substantial amounts of renewable energy through
biogas that contribute to cost savings in terms of conventional fuel consumption.

From the dataset of the experimental results, a comparison showed the fact that the
controlling and monitoring parameters have a difference for a significant reduction of
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BOD and COD. Also, the biological oxygen demand in the initial discharge stream is
1398 mg/L and after treatment, it is reduced to 3.3 mg/L, but the chemical oxygen
demand has been reduced from 3179 mg/L to 157.8 mg/L.

It also reached a significant elimination of total suspended solids. The water after
treatment was not dangerous for the environment because it is within the limits of the
regulation and can be discharged into rivers or seas. Also, the effluent waters of such
plants are cleaned and can be suitable for irrigation. Meanwhile, in the stream where the
sludge is discharged, we have a high proportion of biomass that can be used as fertilizer
for agriculture. After anaerobic digestion, we have an optimistic value of biogas
production, which may be first cleaned of impurities and obtain pure methane, which can
be used as fuel or for heating.

Keywords: wastewater treatment, slaughterhouse, process simulation, Biogas
Generation, environmental decontamination, chemical engineering software
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Abstract

The purpose of this study is to investigate the effects of the Cattaneo-Christov heat
transfer method on the free convective flow of an incompressible, viscous fluid through
a highly porous substance. The free stream velocity is engaged to be uniform, and the
permeability of the porous substance is hypothetically supposed to be periodic. The
Cattaneo-Christov heat transfer model is applied for the conception of the energy
equation. Regular perturbation way is enforced to assign the governing equations. A
regular perturbation approach is utilized to normalize the governing boundary layer
equations. Governing highly nonlinear partial differential equations are condensed into
the combination of linear ordinary differential equations and some linear partial
differential equations by perturbation method. Then the method of separation variables is
imposed to convert the linear PDEs into ODEs. The velocity field, pressure, temperature
distribution, and skin friction components all have computed for their analytical
solutions. The impact of all physical parameters that appear in the mathematical model
of this physical phenomenon is explored and graphically visualized.
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ABSTRACT
In this work, we study a new class of boundary value problems for nonlinear fractional

differential equations whose nonlinear f term depends on a low-order fractional
derivative given by:
c D:+ x(t) = f(t,x{jt}, cn§+x{jt}) ., tel0,Tll<a=2,0<B=1
With separate fractional boundary conditions:
a;x(0)+b, (CDE+X{:U}) i axx(T)+b, (cn:,,x{:T}) =, 0<y<1
Where: Cpg+ is the factional derivative in the sense of Caputo, f: [0, T] x R*— R:a

continuous function and a;, b;, ¢;, i =1, 2 : real constants with: a;, #0and T > 0.

The main aim of this work is to study the existence and unigqueness of solutions to a
problem with fractional separated limits by applying Banach's fixed point theorem,
known as the contracting application theorem. This theorem, which is very easy to
prove, guarantees the existence of a fixed point for any contracting application, applies
to complete spaces with many applications.

And to conclude this work, we'll illustrate the result of this theorem with an application
example.

Keywords: Fractional differential equation, Fractional separate boundary conditions,
Existence, Banach fixed point theorem.
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Porous materials have been intensively studied with regard to technical applications as
catalysts, catalyst supports, and adsorbents. According to the IUPAC definition, porous
materials are divided into three categories: microporous (pore size 50 nm) materials .
The advantages of mesoporous materials are summarized as follows: (a) Mesoporous
materials have highly ordered and controllable size which enable the sizeselective
adsorption of small molecules but the size-exclusion of larger molecules, providing
molecular weight cutoff in sample enrichment [1]

(b) Mesoporous materials have high surface areas and large pore volumes which provide
sufficient capacity for the adsorption of reactants.

(c) The framework of mesoporous materials can be various oxides, including silica,
alumina, or transition metal oxides [2]. The transition metal oxides are particularly
important among non-silica mesoporous materials because they possess d-shell electrons
confined to nanosized walls, redox active internal surfaces, and connected pore network
[3].

Additionally, the mesoporous structure of SBA-15 allows for easy accessibility of
reactants to the active sites on the silver nanoparticles, further enhancing the catalytic
activity. The tunable pore size also allows for the possibility of size-selective catalysis,
where only molecules of a certain size can access the active sites.

Key words : mesoporous materials , d-shell electrons , SBA15

Refrences :

[1] L. Zhao, H. Qin, R. Wu, H. Zou, Recent advances of mesoporous materials in sample preparation, J.
Chromatogr. A. 1228 (2012) 193-204. doi:10.1016/j.chroma.2011.09.051.

[2] Y. Ren, Z. Ma, P.G. Bruce, Ordered mesoporous metal oxides: synthesis and applications, Chem. Soc.
Rev. 41 (2012) 4909-4927. doi:10.1039/c2cs35086f.

[3] A.S. Poyraz, C.-H. Kuo, S. Biswas, C.K. King’ondu, S.L. Suib, A general approach to crystalline and
monomaodal pore size mesoporous materials, Nat. Commun. 4 (2013) 2952. doi:10.1038/ncomms3952.

39




SIMULATION OF CARBON DIOXIDE CAPTURE PROCESS USING
MONOETHANOLAMINE (MEA) IN ASPEN PLUS

LuciaMaria Brunetti
Dipartimento di Ingegneria Informatica, Modellistica, Elettronica e Sistemistica
Universita della Calabria, Italy

Ilirjan Malollari
Department of Industrial Chemistry, University of Tirana, Tirana, Albania

Redi Buzo
Department of Biology and Chemistry, Faculty of Natural and Human Sciences, Fan S.
Noli University of Kor¢a, Albania

Lorina Ligi
Department of Energy Resources, Faculty of Geology and Mines, Polytechnic
University of Tirana, Albania

Abstract

The present paper has the objective the analyzing the cost reduction obtained through a
rigorous model-based optimization of a post-combustion CO; capture plant for carbon
capture and storage applications. Today’s capture technology is mainly based on
chemical absorption with alkanol amines. Even though this is a well-known technology,
its application in power plants presents high costs, thus limiting its implementation. This
way, a full-scale capture plant model was developed considering MEA as the solvent.
This model is based on a conventional diagram and is implemented in Aspen Plus. It
comprises an absorption section, in which CO: is dissolved by reacting with the amine,
and a regeneration section where it is stripped from the solvent. After its validation, the
model was optimized by modifying the design and operation parameters.

At the end of the work, we draw some conclusions as follows: the global emission of
CO2 which is increasing at such a high rate and the global demand for energy in the
world has increased more and more; then the study of the use and reserves of fossil fuels
was discussed, which shows that coal is still the main source of energy production and
has more reserves than oil or natural gas; after that, a brief introduction of possible
methods for CO2 capture was discussed. And, consequently, post-combustion capture
methods were discussed in detail using monoethanolamine (MEA) as a solvent. MEA
was used as a solvent in the process as it is quite reactive with CO2. MEA is a primary
amine and highly alkaline in nature. It gives high CO2 separation rates. Since it is highly
reactive it is also difficult to regenerate after absorption and therefore requires a high
amount of steam in the stripping tower; the complete design of the CO2 capture unit was
carried out in Aspen Plus and the capture rate was determined, about 50%.

The amount of MEA added to the absorber and its flow rate directly affected the capture
rate, and moreover, as the amine flow rate increased, the capture efficiency also
increased. On the other hand with the increase in the number of plates in the absorber,
better absorption of CO2 occurs. The model is designed as a CO2 capture unit example
in order to capture the maximum amount of CO2. From the obtained results, it can be
seen that a large amount of thermal energy is required from the reheater. In the end, in
future work, different solvents or different capture methods, such as the physical
adsorption method can be used to study the effect on the electrical and thermal
efficiency of the power plant.

Keywords: post-combustion CO. capture, operation parameters, MEA Absorption,
Simulation
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Boundary value problems (BVP) of ordinary differential equations arise in kinds of
different areas of applied mathematics and physics. Many authors have studied two-
point, three-point and multi-point boundary value problems for differential equations
extensively, and the references therein. Problems with integral boundary conditions
have been used in the description of many phenomena in the applied sciences. For
example, heat conduction, chemical engineering, underground water flow, and plasma
physics.

In this work, we establish the existence results of positive solutions for a nonlinear
boundary value problems of third-order differential equations supplemented with
integral boundary conditions. We apply the Krasnoselskii’s fixed point theorem to
investigate the existence of at least one positive solution, and present an numerical
example to illustrate our obtained results.

Keywords: Integral boundary conditions; Completely continuous; equicontinuous;
Positive solutions.
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ABSTRACT

Electric load forecasting is a critical process in the energy sector that assists in the
efficient and secure management of the electrical system. Electric load forecasting is
carried out using statistical and mathematical models to accurately predict future
electricity demand. Machine learning models can effectively process large datasets and
identify more complex relationships. In this study, short-term electric load forecasting
was performed using LSTM (Long Short-Term Memory) models, a type of deep
learning model. The publicly available dataset used in the study consists of hourly
measurements of electricity consumption (kWh) from a residential customer spanning
the years 2010 to 2018, resulting in a 70,080-dimensional historical sequential data. The
performance of the LSTM model was evaluated for 24-hour load forecasting under two
different scenarios. In the first scenario, one week of consumption data was inputted to
the model to predict the next 24-hour consumption. In the second scenario, the
consumption forecast for the following day was made based on the consumption values
from the previous day. The results demonstrated the effective performance of the model
in short-term load forecasting for both scenarios.

Keywords: Load Forecasting, Deep Learning, Long-Short Term Memory
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Ultrasound-assisted extraction (UAE) is one of the useful green techniques which is
more efficient in comparison to conventional solid — liquid extraction used for
biorefining of phytochemical compounds from various medicinal plants and vegetable
biomass. Biomass based on Datura plants are recognized for their rich content of
tropane alkaloids characteristic of secondary metabolites and can be a beneficial plant
from a pharmaceutical and medical point of view with a therapeutic effect on human
diseases. For this reason, there is interest in the extraction and qualitative and
quantitative analysis of tropane alkaloids such as scopolamine from Datura innoxia
plants.

In this study we report an ultrasonic-assisted extraction of phytochemical compounds
from leaves, flowers, seeds, stem and, root of Datura innoxia using in parallel ethanol
and 1-butanol as solvents. The influence of the extract fingerprint and composition of
phytochemicals was studied by FTIR, UV-VIS, fluorescence spectroscopy (FL), and
GC-FID.

Based on the differences of polarity between the two solvents used, the results showed
that 1-butanol extracts were enriched with terpenes, phenolic compounds, alkaloids,
carbohydrates, alkane, esters, ketones and alcohols. The quantity of alkaloids, especially
scopolamine obtained in the 1-butanol extracts of plant organs was compared to
ethanolic extracts. The 1-butanol extracts show behaviours and abundances similar to the
ethanolic ones (decreasing trend with the advance in the identified stage) which would
suggest different distribution/dynamics of the alkaloid at the level of the various
vegetative organs of the plant of interest (Leaves > Flowers > Root > Seeds > Stem.).
The amount of scopolamine accumulated following GC-FID characterization is higher,
but this may be due to factors that may influence metabolite accumulation in plants. It
should be noted that in the ethanol extract obtained from plant biomass compared to that
from 1-butanol, a similar behaviour was observed, although the extraction efficiency was
much reduced. A low abundance of identified phytochemicals such as alkaloids,
carbohydrates, tannins, flavonoids, saponins and sterols was observed for UV-VIS which
may be due to the sensitivity and specificity of the method. Also, for the characterization
of phytochemicals compounds by FL, the qualitatively identified compounds were
Vitamin E and chlorophyll and quantitatively, scopolamine. This is due to the fact that
these lipophilic compounds show high extraction efficiency in a non-polar solvent.
Regarding FTIR, it makes possible the rapid identification of phytochemicals detection
and determination of the functional groups present in the chemical structure
characteristic of the peaks in the spectroscopic fingerprinting area.
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Taking into account the mentioned aspects by comparing the characterization methods
regarding the qualitative and quantitative determination of phytochemicals in plant
biomass, the results of this study offer a possibility to use Datura innoxia biomass as
alternative for biorefining of secondary metabolites with active principles for
pharmacological importance.

Keywords: scopolamine, green extraction, gas chromatography, fluorescence
spectroscopy, UV-VIS.
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Abstract: Statistical analysis of lifetime data is an important topic in reliability
engineering, biomedical and social sciences and others. In this paper, a new one-
parameter unit probability distribution called new unit rational sine distribution is
proposed. It is more flexible than some existing well-known distribution due to its
different shapes of the hazard function and probability density functions. We study
some of its statistical properties. We obtain explicit expressions for moments,
quantile function and order statistics. The method of maximum likelihood is used to
estimate the model parameters. The parameters related to the proposed distribution
are estimated using well known estimation methods. A numerical simulations study
is conducted for reinforcement of the results. In the end, we considered three real
data sets to illustrate the applicability of the proposed model.

Statistical distributions are of immense importance to describe and predict the
phenomenon of real world. In several logical analysis, the selection of a suitable
statistical model is required. Though, a number of distributions have been developed, but
there is always room for developing distributions, either having more flexibility in terms
of shapes or fitting to the real world situations. Probability distributions are developed
for solving different real world problems in different areas, some of the distributions are
defined on the positive real line and some are defined on the whole real line.

Key Words
SH distribution; Order statistics, Maximum likelihood method; Monte Carlo
Simulation.
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OZET

Insanoglunun temel ihtiyaglarindan biride 1sinmadir. Isitma sistemleri herhangi bir
alanin istenilen sicakliga getirilmesini saglamak amaciyla kurulan sistemlerdir. Is1
konforunun saglanmasi ihtiyacindan dogmustur. Isinma igin gerekli olan enerji
maliyeti ve bunun yaninda c¢evre kirliligi, kiiresel iklim degisikligi, enerji
kaynaklarinin tiilkenmesi gibi faktorler géz Oniine alinarak 1sitma sistemlerinin
cesitliligini artirmistir.

Bu ¢aligmada Kiitahya ili Simav ilgesinde alternatif 1sinma sistemleri ile bir mahalin
isitma uygulamasini ekonomik analizi yapilmistir. Oz enerji kaynaklarimizdan
jeotermal enerji ile istnmak hem cebimize hem milli ekonomimize yarar1 vardir.

Anahtar Kelimeler: Isitma Sistemleri, jeotermal, 1sinma

ABSTRACT

One of the basic needs of human beings is warming. Heating systems are systems that
are installed in order to ensure that any area is brought to the desired temperature. It
was born out of the need to provide heat comfort. The cost of energy required for
heating, as well as factors such as environmental pollution, global climate change,
depletion of energy resources, have increased the diversity of heating systems, taking
into account.

In this study, an economic analysis of the heating application of a neighborhood with
alternative heating systems in Simav district of Kiitahya province was carried out.
Heating with geothermal energy from our own energy sources benefits both our
pocket and our national economy.

Keywords: Heating Systems, geothermal, heating
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ABSTRACT

Cotton fabrics are natural textile materials obtained by weaving or knitting cotton
fibers. Cotton, being a plant-based fiber, possesses environmentally friendly and
biodegradable properties. Therefore, cotton fabrics are generally considered
comfortable, soft, and skin-friendly. Cotton has a breathable structure, providing
cotton fabrics with the ability to allow air circulation, making them a preferred
option that does not cause sweating and keeps one cool during hot weather.
However, one disadvantage of cotton fabrics is their high flammability. Cotton fibers
can easily catch fire and burn rapidly upon contact with flames. This combustion
process is a result of cotton's inherent flammable nature, posing a fire safety risk for
cotton fabrics. The flammable nature of these fabrics can lead to serious hazards
when using products with a risk of catching fire. Therefore, various studies are being
conducted to enhance the flame resistance property of cotton fabrics.

In this research, the effect of newly synthesized AP-2 solution polymerization on the
flame resistance of cotton fabrics is investigated. The AP-2 solution polymer consists
of phosphorus and nitrogen-containing polymers, known for their flame-retardant
properties. Vertical burning tests were conducted on cotton fabrics treated with the
AP-2 solution polymer. The test results revealed a significant decrease in the flame
spread rate and an extension of the burning time for fabrics treated with the AP-2
solution polymer. Additionally, the ability of the polymer-treated fabrics to maintain
their structural integrity after burning was improved.

Keywords: Cotton Fabric, Solution Polymerization, Flame Retardant.
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INTRODUCTION

Cotton is a natural fiber and textile material derived from the seeds of the cotton plant,
which is one of the most common and significant sources of plant-based fibers
worldwide. It has been used by humans for thousands of years. The cotton plant contains
seeds within a capsule-shaped cotton boll, and it is from these seeds that cotton fibers
develop. Cotton fibers are lightweight, soft, and flexible, making them a widely
preferred material in the textile industry and various other applications. Cotton fabrics
are known for their comfort and breathability, making them popular choices for clothing
and home textile products. Cotton is a crop that thrives in warm climates and requires
irrigation. Cotton cultivation is practiced in many countries globally, and cotton
production represents a vital industry within the textile sector. Due to its durability and
softness, cotton has played a significant role in meeting human needs for countless years,
and it has had a substantial impact on intercultural trade and the economy. Cotton is an
excellent natural material with diverse applications in various production fields (Xie, Hu,
& Zhang, 2012).

However, cotton fiber is naturally flammable. The flame resistance property of cellulose
fibers is attributed to the alteration of the fibers' pyrolysis mechanism by the compounds
used. When cellulose fibers are heated to temperatures between 300-350°C, the pyrolysis
process initially yields a substance called Levoglucagon, which then breaks down to
produce highly flammable gases such as alcohols, aldehydes, ethers, and various others.
These flammable gases constitute around 80% of the pyrolysis products, while the
remaining 20% consists of non-flammable gases (water vapor, carbon dioxide, etc.) and
residues. Consequently, a substantial amount of heat energy is released during
combustion. In this context, the most suitable method to enhance the flame resistance of
cellulose fibers is to reduce the amount of flammable gases generated in the pyrolysis
mechanism and increase the non-flammable pyrolysis products. By doing so, the heat
energy released during combustion can be lowered, leading to improved flame
resistance. This process is a crucial approach to enhancing the fire resistance and safety
of cellulose fibers. According to previous studies, untreated cotton typically leaves
around 10% residue after pyrolysis, whereas cotton samples treated with phosphorus
compounds show an increase in residue to approximately 40%. These results
demonstrate that phosphorus compounds can significantly alter the combustion
characteristics of cotton and provide strong flame resistance (Kut, 2012). In addition,
cellulose-based textile products, such as carpets, curtains, and wallpapers, are also prone
to catching fire easily. This has led to a steady increase in demand for flame-retardant
textile fabrics over the past few decades. The importance of flame-retardant textile
products emphasizes the urgency of reducing fire risks in indoor environments (Abou-
Okeil et al., 2013; Horrocks et al., 2005; Yang & He, 2011). Conventional flame
retardants commonly used for cotton fabrics often contain halogen and phosphorus
compounds. The use of halogen-based flame retardants to enhance cotton's non-
flammability has proven to be highly effective in reducing fire risk. However, one
drawback of these flame retardants is that they can produce toxic and corrosive gases,
such as HBr and HCI, during thermal degradation (Alongi, Mihaela, & Malucelli, 2011;
Lu & lan, 2002; Wu & Yang, 2007).

With the beginning of the 21st century, the sustainability of polymeric materials has
gained even more importance compared to previous eras due to environmental protection
and health concerns (Wang, 2008). Halogen-based flame retardants are commonly used
effective agents to reduce the flammability of polymers. However, the metal components
in such flame retardants have the potential to cause corrosion in metal parts and can lead
to the release of toxic gases during combustion, presenting environmental and health
disadvantages. Therefore, flame retardants containing phosphorus, especially as halogen-
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free alternatives, have received more attention. Phosphorus-based flame retardants
produce less toxic combustion by-products and can be effectively utilized in polymer
matrices due to their various chemical structures (Chang, 2004).

During the polymerization process, a method called solution polymerization eliminates
the temperature issues that may arise in bulk polymerization. Solution polymerization is
carried out in a suitable solvent or diluent, where gas, liquid, or solid phases can exist, in
either homogeneous or heterogeneous environments. At the beginning of the solution
polymerization, the polymerization medium contains the monomer, solvent, and
initiator. The monomer undergoes polymerization within the solvent and can also occur
in a non-participating solvent. As a result, the solvent dilutes the polymerization
medium, reducing viscosity, facilitating mixing, and enhancing heat transfer efficiency.
If the solvent is chosen to dissolve the monomer and the initiator, the polymerization
starts, progresses, and ends in a homogeneous environment. This is referred to as
"homogeneous solution polymerization.” However, if the solvent dissolves the monomer
but not the polymer, insoluble polymer forms in the form of powder, and this is termed
"heterogeneous solution polymerization.” During the polymerization process, a method
called solution polymerization eliminates the temperature issues that may arise in bulk
polymerization. Solution polymerization is carried out in a suitable solvent or diluent,
where gas, liquid, or solid phases can exist, in either homogeneous or heterogeneous
environments. At the beginning of the solution polymerization, the polymerization
medium contains the monomer, solvent, and initiator. The monomer undergoes
polymerization within the solvent and can also occur in a non-participating solvent. As a
result, the solvent dilutes the polymerization medium, reducing viscosity, facilitating
mixing, and enhancing heat transfer efficiency. If the solvent is chosen to dissolve the
monomer and the initiator, the polymerization starts, progresses, and ends in a
homogeneous environment. This is referred to as "homogeneous solution
polymerization." However, if the solvent dissolves the monomer but not the polymer,
insoluble polymer forms in the form of powder, and this is termed "heterogeneous
solution polymerization."

MATERIAL & METHOD

In our study, the AP-2 polymer was first prepared using the solution polymerization
method. The effectiveness of the polymer solution was enhanced based on the
synergistic effect of phosphorus and nitrogen. Our polymer solution does not contain
harmful components, and pure water was used as the solvent. The AP-2 polymer
solution was synthesized in a glass reactor under laboratory conditions at 70°C. The
properties of the 100% cotton brown fabric used in this study are as follows: warp
density of 34 pick/cm, weft density of 28 thread/cm, 1/1 plain weave construction, and a
weight of 128 g/m>.

For the preparation of burning test samples, the AP-2 polymer solution was placed in a
wide beaker, and an equal amount of pure water was placed in another beaker for
comparison purposes. Pure water was used to serve as a reference. Fabric samples,
approximately 5cm x 15cm in size, were immersed in the polymer solution for
impregnation. The fabric samples were then separated into different groups: one with
AP-2 polymer, one with AP-2 polymer and detergent washing, and one treated only with
pure water. After the impregnation and washing processes, the fabric samples were dried
in an oven at 130°C and hung in a vertical burning test apparatus to conduct burning
experiments.
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Figure 2: Cotton fabric samples hung in the burning apparatus.
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CONCLUSION AND DISCUSSION

During the vertical burning tests, it was observed that the cotton fabric samples treated
with AP-2 polymer solution did not catch fire for the first 12 seconds. On the 12th
second, when the flame did ignite, it self-extinguished without advancing, while the
fabric maintained its integrity without losing its form. In the case of the washed fabric
samples, the removal of unwanted components and substances resulted in an extension
of this time to approximately 14-15 seconds, and the amount of soot left by the flame
was observed to be lower. During the burning experiments, it was observed that the
fabric treated with the AP-2 polymer solution emitted white smoke. These results are the
opposite for the fabric samples immersed only in pure water. The fabric sample treated
only with pure water ignited as soon as it was exposed to the flame, emitting black sooty
smoke. Visuals of the conducted experiments are provided in the following figures.
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Figure 3: Fabric samples after the burning process, respectively: 2 pieces of fabric
samples treated with AP-2 polymer impregnation, fabric sample treated with AP-2
polymer solution followed by washing, fabric sample treated only with pure water.
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ABSTRACT

Cotton fabrics have a wide range of applications in the textile industry due to their sofft,
breathable, and skin-friendly characteristics. However, cotton's high flammability and
flame sensitivity pose significant safety risks. Flame retardancy treatments can be
achieved using chemical compounds containing halogens and heavy metals.
Nevertheless, these chemicals' toxic effects should also be considered. In this study, the
flame-retardant property of AP-1 emulsion solution polymer for cotton fabrics was
investigated. The fabrics were treated with the emulsion solution through the
impregnation method. The flame-retardant property was evaluated through vertical
burning tests. The findings indicate that the emulsion solution polymer penetrates the
fabric pores and exhibits a flame-retardant effect. Burning tests showed that the fabrics
treated with the polymer did not support flame propagation. These results demonstrate
that the flame retardancy property of cotton fabrics can be successfully enhanced using
emulsion solution polymers. Our research emphasizes that emulsion solution polymers
are an effective approach to enhancing the flame-retardant property of cotton fabrics.
This approach has the potential to offer safer products to the textile industry by reducing
concerns about the toxic effects of chemical flame retardants. Moreover, the use of
emulsion solution provides a new perspective while preserving the quality of cotton
fabrics.

Keywords: Flame-Retardant, Flammability, Cotton Fabric, Emulsion Solution
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INTRODUCTION

Textile products rank second among the most necessities in human life, right after food,
and they are among the most common and frequently encountered materials in our daily
lives. These products can be made from natural polymers (such as cellulose and protein)
or synthetic polymers (such as polyesters, polyolefins, polyamides, etc.), which offer
excellent fiber-forming properties for use in the textile industry. However, organic
polymers, due to their rich hydrocarbon content, can become a good source of fuel
during the combustion process (Horrocks, 2001).

Cotton is one of the most important agricultural products, serving as the raw material for
approximately 50 industrial sectors. It is used in the textile industry for its fibers and
plays a role in animal feeding with its seed. In Turkey, it is a fundamental resource for
the textile industry, accounting for about 37-38% of export revenues (10 billion dollars).
Additionally, it contributes to 22% of oil production, providing employment
opportunities for 2 million people and supporting the production activities of 250
thousand businesses (Gencer, 2007). Cotton differs from other cellulosic fibers in terms
of its physical structure and cellulose content. It has the highest cellulose content in
nature, ranging from 88% to 96%. Other components include approximately 4-6%
hemicellulose and pectin, 1.5-5% protein and colorants, 1.0-1.2% inorganic materials,
and 0.5-0.6% fats and waxes. Pre-treatment processes on cotton material can remove
other components, raising the cellulose content up to 99%. The cotton plant has a
capsule-like structure, and when the fibers complete their development, the capsules
open (Kadolph, Langford 2002) (Mangut, 2006).

Ignition refers to the transition from a non-reactive metastable state to a progressive
combustion state in a system. The combustion process occurs in three stages. In the first
stage, the polymeric material begins to heat up. In the second stage, decomposition
(pyrolysis) starts due to the heat effect, and the combustible gases formed during this
decomposition start to ignite in the presence of oxygen in the air at a certain temperature
(Giinsal, 2007). The continuation of combustion depends on the amount of energy
required to heat up the surface. If the available energy continues to break down the
surrounding fibers of the initial pyrolysis products and ignite the resulting combustion
products, the combustion process continues. The flammability of fabrics depends on the
properties of the fibers and the fabric. The chemical structure of the fiber is an important
characteristic that determines flammability. Additionally, the fabric's weave (such as
woven, knitted, or nonwoven), weight, surface smoothness, and the chemical treatment
processes it undergoes are factors that influence the fabric's flammability. In the case of
fabric blends, flammability will vary depending on the types and proportions of fibers in
the blend. Particularly in cotton-synthetic fiber blends, the melting and dripping
characteristic of synthetic fibers will act as a skeleton effect during the fabric's burning
process, increasing the continuity and speed of burning (Kalin, 2008).

The use of flame-retardant chemicals began in England in 1735 for canvas and linen
fabrics, where borax and other chemicals were employed. Subsequently, efforts were
made to make cotton flame retardant by subjecting it to treatment with boric acid. In
1821, the use of ammonium phosphate started for linen and hemp fabrics (Weil,
Levchick, 2008). It is well-known that between 1950 and 1980, many flame-retardant
chemicals were developed. During this period, numerous new products and methods
were introduced to contribute to the development of the textile industry. Flame
retardancy became particularly crucial in textile products such as workwear, protective
clothing, children’s pyjamas, carpets, military uniforms, upholstery fabrics, and bedding.
However, the major challenge in the development of flame-retardant chemicals in the
textile industry is the potential adverse effects of many chemicals on the environment
and health. Hence, there has been an increasing emphasis on exploring eco-friendly and
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health-safe alternatives (Horrocks et al., 2005).

Emulsions are structures formed by the dispersion of two immiscible liquids into each
other, resulting in a homogeneous appearance within a heterogeneous system. In
emulsions, the dispersed droplets constitute the internal phase, while the other liquid
forms the external phase (continuous phase). Such emulsions can occur naturally in
pharmaceutical, cosmetic, agricultural, and food industries, or they can be produced
through specific processes. In this regard, using an emulsion solution on cotton fabrics
represents an innovative approach to our study (Giingor, 2013).

The synergistic effect is when the result obtained by combining two substances is greater
than the sum of the results obtained when these substances are used separately (Yavuz,
2020). A phosphorus-nitrogen synergistic effect occurs when phosphorus and nitrogen
elements come together in a chemical reaction, creating a greater effect than when they
are used separately. It is particularly important in the synthesis and use of flame
retardant and strong oxidizing chemicals. This synergistic effect arises from the
combination of chemical bonds between phosphorus and nitrogen.

For instance, in flame retardant materials, the synergistic effect of phosphorus and
nitrogen provides a higher level of flame-retardant performance compared to using each
element separately. While phosphorus compounds possess the ability to prevent or delay
the ignition of flammable materials, nitrogen compounds also exhibit similar flame-
retardant properties. However, using these two elements together results in a more
effective flame-retardant performance. The phosphorus-nitrogen synergistic effect is
being explored to enhance the efficiency and performance of products used in different
industries. Nevertheless, it is essential to prioritize safety, environmental impact, and
human health during the design and production of these products. Therefore, continuous
scientific research and investigation are crucial to implementing reliable methods.
MATERIAL & METHOD

In our study, the newly synthesized AP-1 Emulsion polymer solution contains the
synergy of phosphorus and nitrogen groups. The polymer synthesis was conducted at
25°C in a water-jacketed glass reactor with magnetic stirring for 5 hours. The %2100
cotton fabric used in our study has the following characteristics: a weft density of 20
pick/cm, warp density of 34 ends/cm, a 1/1 plain weave structure, and a weight of 108
g/m?,

&ﬁ?

Figure 1: Synthesis of AP-1 Emulsion polymer solution.
After the synthesis of the AP-1 polymer, the prepared solution was transferred into a
beaker. In another beaker, approximately 100mL of pure water was added to prepare the
burning test. Fabric samples were prepared in dimensions of approximately 15cm x 5¢cm.
The prepared samples were divided into three groups: one group was immersed in the
AP-1 polymer solution and subjected to impregnation, another group was immersed in
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the AP-1 polymer solution, washed with water and detergent, and the last group was
treated with water only. After the impregnation and washing processes, the fabric
samples were dried in an oven at 130°C for 25 minutes. Since there was some stiffness
in the dried samples, different amounts of softener were used to find the correct ratio,
and they were treated with the appropriate amount of softener. After the second drying
process, it was observed that the fabrics regained their softness, and they were then hung
on a metal test apparatus prepared for vertical burning test after conducting the sagging
test. The burning tests of the fabric samples were carried out by exposing them to the
flame at an angle of 90 degrees for 10 seconds. Microscope images of the fabric
samples, which underwent impregnation and drying with AP-1 emulsion solution, were
taken using an Olympus SZ61 microscope.
*
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\

Figure 2: Fabric softeners and sagging tests of fabric samples

Figure.3: Fabric samples hung on the test setup.

57




CONCLUSION AND DISCUSSION

As a result of the vertical burning tests, the fabric sample treated with water turned into
ashes, while the fabric treated with AP-1 emulsion solution remained intact and only had
a charred appearance within the range of 2-6 cm. The fabric sample treated with AP-1
emulsion solution and subjected to washing showed an increased resistance to fire, with
the burning duration extending to approximately 4 to 7 seconds, and the length of the
charred appearance decreased to 2-4 cm.

Figure 4: Sequentially, the appearance of fabric samples treated with AP-1 polymer solution,
fabric samples treated with AP-1 polymer solution and subjected to washing, and fabric samples
treated with water only and dried after the burning test.

Figure 5: Appearance of fabric samples after vertical burning test conducted following
treatment with AP-1 polymer solution.
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Figure 6: Close-up images of fabric treated with AP-1 emulsion solution.
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OZET

Omuz sikigmasi kronik omuz agrisinin gelisiminde en yaygin sorunlardan biridir, sirt
agris1 ve bas agrilarindan sonra {i¢iincii sirada yer alir. Bu agrilarin 6nde gelen nedeni
omuz sikigsmasi (subakromiyal impingement) sendromudur. Onun teshisi, klinik ve

enstriimantal aragtirma yontemlerinin bir kompleksi gibi degerlendiriliyor.
Bazi arastirmacilar omuz sikismasi sendromunu birincil ve ikincil olarak gosteriyorlar.

Birincil, omuz eklemi, skapula, humerus ve korakoid ¢ikintinin ve akromionun anormal
formlar1 gibi omuz ekleminin az gelismisligi (displazi) gibi dogustan yapisal
ozelliklerine bagli olarak gelisir. Biitiin bunlar, baslangigta sikistirma riski tasiyan

alanlarin daralmasina neden olabilir.

Ikincil sikisma sendromu spor, agir fiziksel calisma veya mesleki faaliyetlerle iliskili
skapular-torasik eklemde kas dengesizligi ile travma, inflamatuar degisiklikler, omuz
ekleminin dengesizligi arka planinda gelisir.

Rontgen, MRI ve CT calismalari i¢in modern ekipman, yiiksek iiretilebilirlik ve
dogruluga sahiptir. Ancak bazen bu teknikler, dokularin yapisindaki degisiklikler
hakkinda yanlis pozitif sonuglar verebilir ve bu da bir uzmanin teshiste varacagi sonucu
etkileyebilir. Bu durumda deneysel ¢aligsmalarin amaci, tanidaki hatalar1 en aza indirmek,

dogrulugu artirmak ve sonuglarin yorumlanmasini daha erisilebilir kilmaktir.

1) Radyografi ve sonografi, sikisma sendromunun hem dogrudan hem de dolayl
semptomlarini tanimlamaya imkan yaratmis oluyor.

2) Sikisma sendromu i¢in en eksiksiz bilgi, kapsamli bir rontgen ve ultrasonografik
caligsma ile saglanir.

Anahtar kelimeler: omuz sikismasi (subakromiyal impingement) sendromu, omuz
agris1, radyografi, ultrasonografi
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ABSTRACT

Shoulder impingement is one of the most common problems in the development of
chronic shoulder pain, ranking third after back pain and headaches. The leading cause of
these pains is shoulder impingement (subacromial impingement) syndrome. His
diagnosis is considered as a complex of clinical and instrumental research methods.

Some researchers cite shoulder impingement syndrome as primary and secondary.

Primary develops due to congenital structural features of the shoulder joint such as
underdevelopment (dysplasia) of the shoulder joint, such as the shoulder joint, scapula,
humerus, and abnormal forms of the coracoid process and acromion. All this can lead to
the narrowing of areas that are initially at risk of compression.

Secondary impingement syndrome develops against the background of trauma,
inflammatory changes, instability of the shoulder joint with muscle imbalance in the
scapular-thoracic joint associated with sports, heavy physical work or occupational
activity.

Modern equipment for X-ray, MRI and CT studies has high reproducibility and
accuracy. However, sometimes these techniques can give false positive results about
changes in the structure of tissues, which can affect a specialist's diagnosis. In this case,
the aim of experimental studies is to minimize errors in diagnosis, increase accuracy, and
make interpretation of results more accessible.

1) Radiography and sonography make it possible to describe both direct and indirect
symptoms of impingement syndrome.

2) The most complete information for impingement syndrome is provided by a
comprehensive x-ray and ultrasonographic study.

Keywords: shoulder impingement (subacromial impingement) syndrome, shoulder pain,
radiography, ultrasound
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ABSTRACT

Algeria is considered to be one of the countries rich in the Alfa plant (Spita
Tenacissima), which is beginning to find increasing use in a number of sectors because
of the benefits it offers, such as the construction sector. In addition, a number of research
studies have shown that this Berber plant improves the behavior of concrete, given that
the concrete manufacturing process produces a huge amount of CO2, which causes
atmospheric pollution, and that the manufacture of concrete constituents (cement-
granulates) causes environmental damage.

This work involves studying the thermal behavior of beams made by a new eco-friendly
material which is constituted of concrete reinforced with short Alfa fibres, the first
problem we face is the heterogeneity and estimation of the different stresses of this new
bio-concrete, so we use a homogenization rule "Piggott model” to determine the
mechanical properties (modulus of elasticity "E", Poisson's ratio "n" and finally the shear
modulus "G").

In the same way, the various stresses are determined. After homogenization, the
parametric changes are initiated by the volume fraction of the reinforcement (short Alfa
fibers) and the variation in the known types of concrete, the effect of the thickness ratio
and aspect ratio on the deflections and stresses of the eco-concrete beams are also
discussed. At the end of this work, we conclude that short fibers work perfectly as
reinforcements in concrete, which plays a very important role in environmental
protection. .

Keywords: Mathematical modelisation, Bio-concrete, Beams, Thermal loading
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MEKAN TASARIMINDA BiYOMIMIiKRi TASARIM YONTEMLERI
KULLANIMI
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I¢ Mimarlik ve Cevre Tasarimi Béliimii

OZET

Gecmisten gilinlimiize insanoglu, istemli ya da istemsiz dogadan esinlenerek yasam
alanlarim1  olusturmustur. Bu yasam alanlari, yasamsal ihtiyaglar dogrultusunda
belirlenmis yapili g¢evrelerle smirlandirilmistir. Zamanla, niifus artigi, teknolojinin
gelisimi, tiikketim kavraminin artmasi ile insanoglu hem kendi ¢evresine hem de dogaya
zarar vermeye baslamistir. Cevresel zararlari en aza indirgemek ve dogadan esinlenerek
uygun yasam kosullar1 aramak, yeni form arayislarina olan gereksinimi artirmistir. Bu
sayede, tasarim problemlerine siirdiiriilebilirlik dogrultusunda ¢dziimler sunan yeni
tasarim arayislart glindeme gelmistir. Bu noktada dogadan ilham alan biyomimikri
kavrami ortaya ¢ikmustir. Biyomimikri, insan yasamimin devami igin dogadan
esinlenerek yeni tasarim yontemleri gelistirme anlammna gelmektedir. insanin gevreye
zarar vermeden farkli olana ihtiyacinin artmasi, dogadan ilham alan caligmalara
yonelmesini gerektirmistir. Bu dogrultuda calismada, mekéan tasariminda biyomimikri
tasarim yOntemlerinin Ornekler {izerinden incelenmesi amaglanmistir. Calisma
kapsaminda, biyomimikri ve tasarim, biyomimikride kullanilan tasarim yontemleri ilgili
literatiir irdelenmis, tasarim yontemlerini kullanana tasarim ornekleri belirlenmistir. Bu
ornekler, “bi¢imsel, fonksiyonel, dokusal, renk, malzeme, striiktiir” gibi biyomimikri
tasarim yontemleri dogrultusunda incelenmistir. Bu baglamda, mekan tasariminda
biyomimikri tasarim yaklagimlarinin kullanim alanina gore tercih edildigi ve bu
yaklagimlarin ¢evresel zararlar1 en aza indirgemek ve dogaya uyumlu form arayislar
dogrultusunda kullanildig: tespit edilmistir.

Anahtar Kelimeler: Biyomimikri, Dogadan Esinlenme, Tasarim, Mekan Tasarimi,
Biyomimikri Tasarim Ydntemleri.

ABSTRACT

From the past to the present, human beings have created living spaces inspired by nature,
voluntarily or involuntarily. These living spaces are limited to built environments
determined in line with vital needs. Over time, with the increase in population, the
development of technology, and the increase in the consumption concept, humans have
started to harm both their own environment and nature. Minimizing environmental
damage and seeking suitable living conditions inspired by nature have increased the
need for new forms. In this way, innovative design searches that offer solutions to design
problems in line with sustainability have become attractive. As a result of this, the
concept of biomimicry inspired by nature has emerged. Biomimicry means developing
innovative design methods inspired by nature for the continuation of human life.
Increasing human need for something different without harming the environment has
necessitated the orientation toward nature-inspired works. In this direction, the study
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aims to examine biomimicry design methods in space design through examples. Within
the scope of the study, the literature on biomimicry and design, and design methods used
in biomimicry were reviewed, and design examples using design methods were revealed.
These examples were examined in line with biomimicry design methods such as
"formal, functional, textural, color, material, structure”. In this context, it has been
determined that biomimicry design approaches are preferred in space design, depending
on the area of use, and that these approaches are used to minimise environmental
damage and search for forms which are compatible with nature.

Keywords: Biomimicry, Inspiration from Nature, Design, Space Design, Biomimicry
Design Methods.

GIRIS

Gereksinimler iizerine kurulu dongii icerisinde dogaya uyum saglamak, dogay1 korumak
yasamsal ihtiyaclarin devam etmesinde belirleyici olmustur. Insanoglu, doganin iginde
bulundugu tiim kosullar1 degerlendirerek kendi ihtiyacina gore yasam sinirlarimi
sekillendirmistir. insanin 6ziinde dogadan 6grenmek, dogayla uyumlu olmak vardir ve
insanliin basindan beri yapilan tasarimlarda, dogadan ilham alinirken zamanla dogadan
ogrenmek ve dogaya uyumlu olmak unutulmustur (Kenny ve digerleri, 2012). Uretmek
bununla birlikte tiiketmek, doganin dogal dokusunun zarar gérmesine de neden
olmustur. Zarar1 en aza indirgemek i¢in ¢evre dostu ve g¢evre ile uyumlu tasarimlar
gereksinim olmaya baglamistir. Bu sayede, ¢evre dostu ve siirdiiriilebilir ¢alismalarin
sayist artmig, tasarim problemlerine ¢6ziim bulabilmek i¢in cesitli yaklagimlar
aranmistir. Strdirilebilirlik, kaynaklar1 etkin ve verimli bir bicimde zarar vermeden
kullanarak, giinliik yasantidaki ihtiyaglara cevap aramaktir (Aydin, 2017). Dogadan
esinlenmek, dogadan 6grenmek, tasarim yaklagimlarinda belirleyici bir yol gostericidir.
Dogadan esinlenme ya da dogay: taklit etmek, siirdiiriilebilirlik dogrultusunda tasarim
sorunlarina ¢oziim sunmaktadir. Biyomimikri, insan yasamini kolaylastirmak i¢in ¢dziim
onerileri sunan, dogadan ilham alan bir tasarim yaklagimidir. Biyomimikri, dogal
organizmalari, siirecleri ve sistemleri inceleyen ve var olan problemlere esin kaynagi
olan uygulamali bir bilim dahdir (Tuglu ve Ozker, 2020). Tasarim problemlerine ¢dziim
iretebilmek ya da alternatif tasarim yontemleri gelistirmek i¢in biyomimikri gibi farkl
tasarim yaklagimlar1 kullanilmaktadir. Var olan tasarim problemlerini ¢6zmek ve yeni
tasarim Onerileri sunmak, yasanabilir bir cevre i¢in farkli tasarim yontemlerinin
tiretilmesinde Oncelikli olmaktadir. Yasanabilir ¢evrenin devamini saglamak, dogayi
incelemek ve g¢evresel zorluklarin iistesinden gelmek icin gelistirilen yollar1 anlamak
(Yurtkuran ve digerleri, 2013) {izerine kurgulanmistir. Doga, farkli ilgi alanlarindan
bilim insanlari, mithendis ve tasarimcilar i¢in sonsuz bir ilham kaynagidir (El-Zeiny,
2012). Biyomimikri ve biyo-ilham, mimarlik ¢aligmalarinin bir pargasi haline gelerek
yeni malzeme, islev, form ve amaca yonelik hedeflere ulasma yontemlerini kesfetmek
icin uygulanmaktadir (Cattano ve digerleri, 2011). Bu sayede, siirdiiriilebilir bir ¢evre
icin mekan tasariminda farkli tasarim yaklasimlarinin gelistirilmesi ve kullanilmasina
ithtiya¢ artmaktadir. Yapilan gilincel caligmalar irdelendiginde, dogadan ilham alarak
tretilmis tasarim sayisinin ¢ok az oldugu, buna ragmen biyomimikri tasarim
yaklagimlarinin ihtiyaca gore belirlendigi ve bilingli olarak kullanildig: gozlenmektedir.

Bu dogrultuda calismada, mekan tasariminda biyomimikri tasarim ydntemlerinin
dogadan ilham alarak tasarlanan yapilar {izerinden incelenmesi amaclanmistir. Bu
cercevede, incelenen tasarim Ornekleri Yilmaz’in (2021) biyomimikri tasarim
yaklasimlar1 olarak tanimladigr “bicimsel, islevsel, dokusal, renk, malzeme ve striiktiir”
yaklasimlar1 dogrultusunda irdelenmistir. Calisma kapsaminda, biyomimikri ve tasarim,
biyomimikride kullanilan tasarim yontemleri ilgili literatiir dogrultusunda incelenmistir.
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Mekan tasariminda kullanilan tasarim yaklasgimlarimin benzerlik tasiyip tagimadigi
sorgulanmis, hangi biyomimikri tasarim yaklasimin daha ¢ok tercih edildigi ortaya
konulmustur. Mekan tasariminda farkli tasarim anlayislarina ragmen biyomimikrinin
tercih edilir bir yaklasim olarak uygulanip/uygulanmadigmin tespit edilmesi
hedeflenmistir.

BiYOMIMIKRIi VE TASARIM

Biyomimikri, Yunanca “bios” (yasam) ile “mimesis” (benzetme) kelimelerinin birlesimi
ile ortaya ciktig1 belirtilmektedir (Benyus, 1997). Biyomimikri, yeni fikirler ve oneriler
sunmada 6nemli bir ilham kaynagidir. Var olan problemlere ¢6ziim bulabildigi gibi yeni
tasarim Onerileri de getirmektedir. Biyomimikri, dogadaki varliklar1 doniistiirmek,
doganin sistemini kullanmak ve ekosistem igerisinde problemlere ¢oziim sunmaktadir.
Dogay1 gozlemleyerek, insan yasamini siirdiirmek, adaptasyon siirecini yonetebilmek ve
hayat standartlarina katki saglayacak yeni iirlin ve fikirler liretmeyi amaglamaktadir
(Akgoze, 2015). Ekosistem igerisinde tiim organizmalarin dzelliklerini ele alarak dogal
cevreye uyumlu tasarim Onerileri  gelistirmektedir. Tasarimda biyomimikri,
organizmanin veya ekosistemin yakindan incelenmesi, temel tasarim ilkelerinin dikkatli
bir sekilde tasarim zorluklarina karsi dogal ¢oziimlerin incelenmesi ve uygulanmasidir
(El-Zeiny, 2012). Biyomimikri ayrica, farkli disiplinlerin etkilesimde bulundugu ve
dogay1 referans alarak, var olan sorunlara ¢6ziim bulabilmek igin yeni yaklasimlar
gelistirmektedir.

“Dogayi taklit etmek, bir¢cok disiplinde ¢dziim bulmak i¢in basvurulan bir yontem haline gelmis, dogadaki
malzeme ve formlarin saglamlik, hafiflik, dayaniklilik, enerji tasarrufu saglayan ozellikleri, sessizlik,
kendi kendini onarma gibi 6zellikleri birgok bilim insaninin dikkatini dogadaki canli ve cansiz formlara
yoneltmistir” (Tavsan ve Sonmez, 2012).

Biyomimikri, bir organizmanin bi¢imsel ozelliklerini taklit etmek degildir. Dogal
organizmalara benzeyen, yani kabuk seklinde binalar yaratmak olarak da
tanimlanabilmektedir, ancak bu yaklasim tasarimda biyomorfoloji  olarak
adlandirilmaktadir (Ramzy, 2015). Bu nedenle biyomimetik, doganin basit bir taklidi
degil, teknolojik sorularin anlagilmasina yardimci olmak icin dogal ilkelerin
kavranmasidir (Amer, 2019). Biyomimikri, hem olas1 yeni inovasyonlar i¢in ilham verici
bir kaynak olmasi hem de daha siirdiiriilebilir yapili ¢evre yaratmak i¢in sundugu
potansiyel nedeni ile mimarlik ve miihendislik gibi disiplinlerde dikkat ¢ekmektedir (El-
Zeiny, 2012). Doganin dogal dengesini koruyabilmek ve dogal sistemin yapisal
ozelliklerini taniyip c¢evreye uygun kosullar yaratmak, biyomimikri tasarim
yaklasimlariin siirdiiriilebilirligi i¢in 6nem tasimaktadir. Sinirsiz kaynak sunan dogaya
ragmen bir tasarim yaklasimi olarak biyomimikrinin pratik bir sekilde uygulanmasi, az
sayidaki insa edilmis vaka caligmasinin da gosterdigi gibi biiyiik Ol¢iide
gerceklesmemistir. (Faludi, 2005). Dogadan esinlenerek, c¢esitli organizmalarin
Ozellikleri dogrultusunda ortaya konulmus tasarim O&rnekleri, beklenilen seviyede
kendine yer bulamamistir. Bir tasarim, formu, malzemesi, yapisi, siireci, islevi agisindan
biyomimetik olabilmektedir (Mansour, 2012). Ancak, dogayr taklit etmek ya da
esinlenmek biyomimikrinin en belirgin 6zelligi sayilmaktadir. Biyomimikrinin temelini
biyoloji bilimi olusturmaktadir, bu anlamda biyolojiyi anlamak biyomimikrinin de
anlagilabilir olmasin1 saglamaktadir. Dogay1 taklit ederek ya da esinlenerek var olan
problemlere ¢oziim Onerileri gelistirmede tasarimcilar, biyoloji bilimi hakkinda az da
olsa bilgiye sahip olmalar1 gerekmektedir. Dogayr gozlemleme ve kullanabilme
konusunda yaklasimlar sunan disiplinlerin tasarimcilar ile ortak c¢aligsmalari

biyomimikrinin gelisimine katki saglamaktadir.
“Biyomimikride iki dnemli yaklasim vardir: Birincisi biyolojiyi sorgulayan tasarim, digeri ise tasarimi
etkileyen biyolojidir. Biyolojiyi sorgulayan tasarimin ana yaklagimi: Tasarimcilar, tasarim ile ilgili
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problemleri tanimlar, biyologlarla is birligi i¢inde olup tanimlanmis problemler igin en uygun organizmay1
bulur. Tasarimi etkileyen biyolojide ise yaklasim benzer olsa da durum bunun tam tersidir. Tasarime1 ve
biyolog bir ekosistemin ve/veya organizmanin davranislarini, fonksiyonlarini ve diger o6zelliklerini
belirler, var olan bir ihtiyaca yonelik tasarim yapar. Bu noktada tasarimcilarla biyologlarin is birligi
igerisinde caligsmasi Onceliklidir” (Pedersen Zari, 2007).

Siirdiiriilebilir tasarim yaklagimlar igerisinde, ekolojik dengenin ve dogal kaynaklarin
korunabilmesi i¢in biyomimikri tasarim yaklasimlar1 tercih edilmektedir. Doganin
kullanilabilirligi sayesinde, biyomimikri tasarim yaklasimlari, tasarim problemlerinin
¢Ozlimiinde bir referans haline gelmektedir.

MEKAN TASARIMINDA BiYOMIMIKRi TASARIM YONTEMLERI

Dogadan esinlenilerek ya da dogay1 taklit ederek ortaya konulmus farkli tasarim yontem
ve yaklasimlart bulunmaktadir. Doganin insanogluna sundugu sinirsiz kaynaklar ve
teknolojinin gelisimine bagli olarak insanin ¢evreyi dogru kullanamamasi nedeniyle
dogal ¢evre zarar gérmektedir. Yakip-yikma ancak yerine koyamama, yiizyillardir dogal
olusumlarla ortaya ¢ikmis olan doganin yok olusuna sebep olmaktadir. Bu nedenle
dogayr koruyabilmek, siirdiiriilebilirlik potansiyellerini gelistirmek icin dogadan
esinlenerek ortaya konulan gesitli tasarim caligmalarina baslanmistir. Yapisal mimari
ornekleri sayica fazla olmasa da bu alanda yapilan g¢aligmalar hiz kazanmaktadir.
Biyomimikri alaninda yapilan tasarim c¢alismalarina bakildiginda farkli tasarim
problemlerine ¢6ziim Onerileri sunan biyomimikri tasarim yaklagimlari igerisinde genel
olarak “doganin dokuz prensibi”, “bicim, Ol¢iit ve sistem olarak doga”, “biyomimikri
tasarim spirali” olmak iizere ii¢ temel yaklasim boyutu bulunmaktadir (Ozen, 2016).
Yilmaz (2021), biyomimikride uygulanan yontemleri “bi¢cimsel, fonksiyonel, dokusal,
renk, malzeme ve striiktiir” olarak kategorilendirmistir. “Bi¢imsel; organizmanin formu,
Fonksiyonel; organizmanin islevi, Dokusal; organizmanin dokusu/ylizeyi, Renk;
organizmanin rengi, Malzeme; organizmanin malzemesi, Striiktiir; organizmanin
striiktiirel/yapisal 6zelligidir” (Y1lmaz, 2021).

“Biyomimikri, tasarlanan {iriiniin iglevsel anlamda bir ihtiyaca cevap vermesi, en dig katman olarak
algilanan goriiniis diginda mikroorganizma, hiicre ve doku diizeyinde de birgok Ozelliklerinin taklit
edilmesi, var olan organizmalarin renklerini kullanmak, gorsel bir estetik saglamak ve doga renklerini
tasarimlara kazandirmak, dogadan en {ist diizeyde faydalanmak i¢in dogal malzemelerden ilham almak,
barinma gereksinimini giderebilmek i¢in kapali birimlerin tasiyict sistemlerinde dogadan esinlenmektir”
(Yilmaz, 2021).

Dogada insan disindaki tiim organizmalar, bulunduklar1 ¢evre kosullarinda yasamini
stirdlirebilmek i¢in tiiketici roliinde degildir; tersine tiim organizmalar, dogal dengenin
stirekliligi i¢in cevresi ile siirekli aligveris halinde bulunmaktadir (Tekin ve Kurugdl,
2011). Doga, her tiirlii malzeme temin edebilme ve kullaniminda sinirsiz bir kaynak
olusturmaktadir. Biyomimikrinin bir tasarim ortaya koyabilmek i¢in organizmanin
dogaya katkis1 ile elde edilen faydalar1 dikkate alinmaktadir. Biyomimikri, doganin
calisma sistemlerinin incelenmesi sonucu ¢Oziime ulastirmakta, tasarimin kullanima
yonelik bir problemin ¢oziimiine karsilik gelmesi gerekmektedir (Olgen, 2020).
Organizmalarin ya da dogada var olan bir varligin formundan ilham almak, ¢evreye
uygun tasarimlar ortaya ¢ikarmak, ihtiyaca yonelik islevlerin belirlenerek dogaya katki
saglayacak yeni tasarim fikirleri dnermektedir.

Bu ¢ergevede, Yilmaz’in (2021) “bi¢imsel, islevsel, dokusal, renk, malzeme ve striiktiir”
olarak tanimladigi biyomimikri tasarim yaklasimlari dogrultusunda, biyomimikrinin
mekan tasariminda kullanimiyla ilgili on adet yapi (Tablo 1) incelenmistir. Segilen
ornekler az sayida biyomimikri tasarim 6rnegi olmasinin yani sira farkli biyomimikri
tasarim yaklagimlarini icermesi nedeniyle de tercih edilmistir.
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Milwaukee Sanat Miizesi

Amerika’da bulunan Milwaukee Sanat Miizesi, mimar Santiago Calatrava tarafindan
tasarlanmig, yap1 2001 yilinda tamamlanmistir. Yapi1 tasariminda, kuslarin kanat
hareketlerinden esinlenilmistir. “Miizenin kanatlari, 217 metrelik kanat agiklig ile farkl
uzunlukta 72 c¢elik kanattan ve hareketli bir gilines koruyucudan olugmaktadir.
Kanatlardaki sensorler siirekli olarak riizgar hizin1 ve yoniini izlemekte, hiz limitini
astifinda kanatlar otomatik olarak kapanmaktadir. Binanin formu, bigimsel
(kompozisyonu tamamlayan), islevsel (1s1k seviyesini kontrol eden), sembolik
(ziyaretgileri karsilamak i¢in agilan) ve ikonik (Miize ve sehir i¢in unutulmaz bir imaj
yaratan) (URL1) olarak tamimlanmaktadir. Inceleme sonucunda; Milwaukee Sanat
Miizesinin bigimsel, islevsel ve striiktiir olarak tanimlanan biyomimikri tasarim
yaklasimlarini karsiladig: goriilmektedir (Tablo 1).

Pekin Ulusal Stadyumu

Cin’de bulunan Pekin Ulusal Stadyumu, Isvigreli mimarlik firmas1 Herzog & de Meuron
tarafindan tasarlanmis, yapr 2008 yilinda tamamlanmistir. Yapi tasariminda, kus
yuvasindan esinlenilmistir. I¢ mekam izole etmek igin kuru bitkiler ve yapraklar
kullanilmis, bu sayede 1s1 ve akustik yalitimlar tasarimin bir pargasi haline doniismiistiir
(URL2). Distan gri renkli ¢elik ag ve saydam filmlerle kaplanirken, i¢ kisimda ise toprak
renginde ve kése seklinde bir platform yer almaktadir (URL3). Genel form, yiikselen ve
alcalan bir agiz formuyla sadece merkezindeki olaylar1 degil, ayn1 zamanda Cin kiiltiirii
tarihinden nesneleri de yansitmaktadir (URL4). inceleme sonucunda; Pekin Ulusal
Stadyumunun bigimsel, islevsel, dokusal, striiktiir ve renk olarak tanimlanan
biyomimikri tasarim yaklagimlarini karsiladigr goriilmektedir (Tablo 1).

Melbourne Belediye Meclis Binasi

Avustralya’da bulunan Melbourne Belediye Meclis Binasi, mimar Mick Pearce ve
Designlnc Melbourne tarafindan tasarlanmis, 2006 yilinda tamamlanmistir. Yap:
tasariminda, termit kulesinden esinlenilmistir. Termit hoytiklerinin sicakligr kontrol
etmek ve korunmak i¢in kullandiklar1 sistem, 1siy1 kontrol etme, su sofutma ve
havalandirma olarak aktarilmis, yapmin dis cephesi dis deri “Epidermis” ve i¢ deri
“Dermis”’den ilham alarak yapilmistir (URL2). Mimari kompozisyonda cevresel etkiler
dikkate alinmis, her yarim saatte bir %100 temiz hava degisimi saglanmistir. Bu sayede,
ic mekan hava Kkalitesi ve enerji maliyetlerini koruma anlaminda da katkis:
bulunmaktadir (URLS5). Inceleme sonucunda; Melbourne Belediye Meclis binasinin
bicimsel, islevsel, dokusal, malzeme, striiktiir olarak tanimlanan biyomimikri tasarim
yaklasimlarini karsiladigi goriilmektedir (Tablo 1).

30 St Mary Axe

Ingiltere’de bulunan 30 St Mary Axe, mimar Norman Foster tarafindan tasarlanmus, yap:
2004 yilinda tamamlanmistir. Yap1 tasariminda, deniz siingerinden esinlenilmistir. Deniz
stingerinin sepet Orgiisii yapisi, suyu filtrelemesine yardim ederek bina iskeletinde gii¢
ve stabilite saglamaktadir (URL2). Yapi, riizgar sapmalarini azaltarak zemin seviyesinde
rahat bir ortam yaratmaktadir. Dikey olarak birbirine baglanan, her katta bulunan
atriyumlar, yapida mola alan1 olusturmakta, bu sayede cephedeki agik panellerden igeri
alinan temiz hava dagitilmaktadir. Bu sistem, binanin iklimlendirmeye olan bagimliligini
azaltarak, kullanmasi gereken enerjinin yarisim kullanmaktadir (URL6). Inceleme
sonucunda; 30 St Mary Axe binasinin bigimsel, islevsel ve striiktiir olarak tanimlanan
biyomimikri tasarim yaklagimlarimi karsiladig goriilmektedir (Tablo 1).

Eastgate
Zimbabwe’de bulunan Eastgate binasi, mimar Mick Pearce tarafindan tasarlanmis, yap1
1995 yilinda tamamlanmistir. Yapr tasariminda, termit kulelerinden esinlenilmistir.
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Yapida, dogal ve yapay 1s1k kullanimina dikkat edilmistir. Giin boyunca bina kiitlesi ve
bodrum kattaki kaya deposu, ¢evre ve insan faaliyetlerinden dolay1r meydana gelen 1s1y1
emmekte, gece ise soguk hava, binanin en altina inerek giin i¢inde olusan sicak havanin
cati havalandirmalarindan c¢ikarilmas1 saglanmaktadir (Tekin ve Kurugol, 2011).
Yapimin enerji tiiketimini azaltmak ve kullanicilar i¢in konforlu bir i¢ ortam saglamak
arasinda bir denge kurmasi amaciyla dogadan yararlanarak dogal bir sogutma sistemi
gelistirilmistir (URL7). Bu sayede, enerji kullannmi ve karbon tiiketimi en aza
indirgenmistir. Inceleme sonucunda; Eastgate binasinin bigimsel, islevsel, striiktiir,
malzeme olarak tanimlanan biyomimikri tasarim yaklasimlarimi karsiladig
goriilmektedir (Tablo 1).

Namibya Universitesi Hidroloji Merkezi

Namibya’da bulunan Namibya Universitesi Hidroloji Merkezi, mimar Matthew Parkes
tarafindan tasarlanmistir. Yap1 tasariminda, Namib boceginin sis yakalayici 6zelliginden
esinlenilmistir. Bir dizi kemerli kabuk dizisi, okyanusa bakan ve dondiikce sisi toplayan
naylon ag, doyma noktasina ulastik¢a yergekimi, nemi oluklara yonlendirmekte ve bu
sayede suyun tutuldugu yeralti sarniglart soguk kalarak buharlasma onlenmektedir
(Tekin ve Kurugdl, 2011). Cepheyi olusturan kabuk dizisi, nemi biinyesinde tutarak su
ihtiyactm  kargilamaktadir. Inceleme sonucunda; Namibya Universitesi Hidroloji
Merkezinin bi¢imsel, islevsel ve striikktiir olarak tanimlanan biyomimikri tasarim
yaklagimlarini karsiladigi goriilmektedir (Tablo 1).

Turning Torso

Isveg’te bulunan Turning Torso yapisi, mimar Santiago Calatrava tarafindan tasarlanmis,
yapt 2005 yilinda tamamlanmistir. Yapi1 tasariminda, Calatrava, beyaz mermerden
yapilmis Twisting Torso adli insan figiirii seklindeki heykel ¢alismasindan esinlenmistir
(Kaya ve digerleri, 2018). Yapida, hidro, giines, riizgar ve jeotermal kaynaklardan
saglanan, tiiketilen enerjinin ylizde yiizii yenilenebilirdir, her birimde, tiim atiklari
enerjiye donlistiiren organik atik iinitesi ve elektrik tiiketim sayag¢lari bulunmaktadir
(URLS). Yapmnin cekirdegini giliglendiren merkezinde bulunan kolondur. Her birime
bliylik capraz ve yatay ¢elik payandalarla baglanarak omurgayi {initenin tepesindeki
yapisal duvara baglayarak kesme kuvvetlerini beton g¢ekirdege aktarmaktadir (URLY).
Inceleme sonucunda; Turning Torso’nun bigimsel, islevsel, striiktiir olarak tanimlanan
biyomimikri tasarim yaklagimlarini karsiladig: goriilmektedir (Tablo 1).

Ulusal Su Sporlar1 Merkezi

Cin’de bulunan “Su Kiipli” olarak da bilinen Ulusal Su Sporlar1 Merkezi, PTW
Architects ve Ove Arup tarafindan tasarlanmig, yap1 2008 yilinda tamamlanmistir. Yap1
tasariminda, sabun baloncuklarindan esinlenilmistir. Tasarim, sabun baloncuklarinin 12
veya 14 kenarli bir hiicre yapisinda bir araya gelme sekline dayanmaktadir. Sabun
kabarciklarinin ylizeyi, giines 1s181n1 yansitarak binayi giines 1s18inda parlayan sulu bir
konteynir haline getirmektedir (URL10). Siirdiiriilebilir cephesi, farkli geometriye dayali
organik yapisi ile yliksek oranda gilines enerjisini bilinyesinde hapsederek 1s1 yalitimi
gorevi gormekte, giin 15181 sayesinde aydinlatma enerjisinde yiiksek oranda tasarruf
saglamaktadir (URL11). Inceleme sonucunda; Ulusal Su Sporlari Merkezinin bigimsel,
islevsel, dokusal ve malzeme olarak tanimlanan biyomimikri tasarim yaklasimlarim
karsiladig goriilmektedir (Tablo 1).

Miinih Olimpiyat Stadyumu

Almanya’da bulunan Miinih Olimpiyat Stadyumu, peyzaj mimari1 Giinther Behnisch ve
mimar Frei Otto tarafindan tasarlanmis, yap1 1972 yilinda agilmistir. Yap1 tasariminda,
yusufeuk boceginin kanatlarindan esinlenilmistir. Stadyum, yirtilmayan ve basinca
dayanabilen boliimlendirme ilkesine gore “1936 Berlin Olimpiyat Oyunlar1” gibi
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gecmisin anilarini bir kenara birakarak iyimser bir bakis acgisini tesvik etmek amaciyla
“Yesil Olimpiyat Oyunlar1” temasiyla tasarlanmistir (URL12). Stadyum {istiinde kurulan
striiktiir ile stirekli gerilen ylizey oOrtiisii, tim yapilar1 birlestirip farkli biiyiikliikteki
hacimleri hiyerarsik diizene koymakta ve yiikseltilmis ortii sistemi ile esnek mekanlar
yaratan bir tasarima sahip olmaktadir (URL13). Inceleme sonucunda; Miinih Olimpiyat
Stadyumunun bi¢imsel, islevsel, doku ve malzeme olarak tanimlanan biyomimikri
tasarim yaklasimlarini karsiladigi goriilmektedir (Tablo 1).

Ultima Tower

Amerika Birlesik Devletleri’nde bulunan Ultima Tower, 1991 yilinda mimar Eugene
Tssui tarafindan tasarlanmistir. Yapi tasariminda, termit hoyiiglinden esinlenilmistir.
Yapinin formu, stabilitenin korunmasina yardimci olarak yapi yiikiinii yukaridan agagiya
dogru dagitmaktadir. Niifus artisinin etkilerini hafifletmek ve kendi kendini idame
ettiren bir ekosistem diislinlilerek, doga ve ekolojik ilkeler 6n plana ¢ikarilarak
tasarlanmistir. Aerodinamik formu ile yapiin genel gerilimi dis cephesine esit olarak
dagitilmistir. En yiiksek ve en algak noktalari arasindaki basing farkini kullanarak
elektrik tiretmektedir. Yapinin alt katlari, bir selaleden akan suyla sogutulmakta, soguk
hava katlar boyunca bir sogutma sistemi yaratmaktadir (URL14). Inceleme sonucunda;
Ultima Tower’in bigimsel, islevsel ve striiktiir olarak tanimlanan biyomimikri tasarim
yaklasimlarini karsiladigr goriilmektedir (Tablo 1).
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Tablo 1. incelenen Yapilarin Biyomimikri Tasarim Yaklasimi Kullanim

Biyomimikri Tasarim Yontemi

Tasarim Ornekleri Tasarim Adi Esin Kaynag -
Bi¢im Islev Doku Renk  Malzeme Striiktiir

Milwaukee Sanat Miizesi Kuslarin Kanat Hareketleri + + +

Pekin Ulusal Stadyumu Kus Yuvasi + + + + +

] Melbourne Belediye

3 " Meclis Binas1 Termit Kulesi + + + 4 .
4 30 St Mary Axe Deniz Siingeri + + +
5 Eastgate Binas1 Termit Kulesi + + + +
6 | A el Namib Bacegi . R .
7 Turning Torso Insan Figiirii + + n
8 Ulusal Su Sporlart Merkezi ~ Sabun Baloncuklart + + + +
9 F Miinih Olimpiyat Stadyumu  Yusufcuk Kanatlart + + + +
Ultima Tower Termit Kulesi + + +

Biyomimikri tasarim yaklagimlari dogrultusunda incelenen on adet yapi Orneginin
yapilis amacma gore “bigimsel, islevsel, dokusal, renk, malzeme ve striiktiir”
unsurlarindan en az {igiinii karsiladigi, bu yapilarin tasariminda 6zellikle bi¢im, islev ve
striikktiir yaklagimlarinin siklikla tercih edildigi, organizmalarin genellikle bi¢imsel ve
islevsel Ozelliklerinin tasarimlara yansitildigr goriilmektedir. Biyomimikri tasarim
yaklasimlarina gore on adet yap1 incelemesi sonucunda; on adet yapiin bigimsel, on
adet yapimin islevsel, dokuz adet yapinin striiktiir, dort adet yapinin dokusal, {i¢ adet
yapinin malzeme, bir adet yapmnin renk ozelliklerine gore tasarim yaklagimlarim
kullandiklar1 tespit edilmistir (Tablo 1), (Grafik 1).
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Bigim 10
Islev 10
Doku 4
Renk 1
Malzeme 3

Striiktiir 9

Grafik 1. incelenen Orneklerde Tasarim Yaklasimi Tercih Oram

Mekan tasariminda biyomimikri tasarim yontemleri kullanimi dikkate alindiginda;

Bicim ve islevin en sik tercih edilen unsurlar oldugu, bi¢imin yapinin formunu
yansitmasi nedeniyle mekan tasariminda siklikla kullanildigi, bigime destek veren
fonksiyonel 6zellikleri nedeniyle iglevin bigimin tamamlayici unsuru oldugu, striiktiirel
ozelliklerin formun destekleyicisi oldugu, malzeme, doku, renk gibi 6zelliklerin ise diger
yaklagimlarin yaninda ek unsurlar olarak kullanildig: tespit edilmistir.

SONUC

Doga, insan yagaminin devam ettirilebilmesinde her yonii ile katki saglayan 6nemli bir
kaynaktir. Dogayr korumak, g¢evreye duyarli tasarimlar ortaya koyabilmek, yarinin
yasaminda insan i¢in vazgecilmez olmaktadir. Dogay1 sadece taklit ederek degil, cevreye
duyarl tasarimlarla ¢6ziim Onerileri gelistirmek, dogay1 korumanin kosullar1 arasindadir.
Doga, sadece biinyesinde barindirdigi organizmanin formunun kullanilmasi disinda
degil, diger ozelliklerinin de aym1 oranda kullanilmasi ile fayda saglamaktadir.
Gilinlimiizde biyomimikri kavrami, heniiz bilindik bir kavram haline gelmis olmasa da
belirli alanlarda doganin siirdiiriilebilirligine katki saglayabilmek i¢in c¢aligsmalar
yapilmakta, ancak bu ¢aligmalar yetersiz kalmaktadir. Yenilik¢i tasarim yaklagimlarinin
benimsenmesi ve uygun tasarim kosullarinin olusturularak disiplinler arasi is birligi
icinde biyomimikri tasarim yaklagimlariin kullanilmasini gerektirmektedir.

Bu dogrultuda, dogadan esinlenilerek ortaya konulan tasarim yaklagimlarinda genellikle
bicimsel ve islevsel Ozelliklerin 6n planda oldugu dikkat ¢ekmektedir. Biyomimikri
tasarim yaklasimlar1 olarak tanimlanan “bicimsel, islevsel, dokusal, renk, malzeme ve
striiktiir” gibi tasarim yontemlerinden bi¢im ve islevin siklikla kullanildigi, doku, renk,
malzeme ve striktiir gibi diger oOzelliklerin ise ek unsurlar olarak kullanildig
goriilmektedir. Bu da biyomimikrinin sadece dis goriinlisiin taklidi olmadigini,
sirdiiriilebilir tasarim Onerileri i¢in alternatif bir bilim olarak incelenmesi ve
kullanilmast gerekliligini ortaya koymaktadir. Sonu¢ olarak, mekan tasariminda
kullanilan biyomimikri tasarim yaklasimlarinin benzerlik tasidigi, mekan tasariminda
farkl1 tasarim anlayislarina ragmen biyomimikrinin tercih edilir bir yaklasim olarak
uygulandigi, dogadan ilham alarak {iretilmis tasarim sayisinin siirli sayida oldugu, buna
ragmen biyomimikri tasarim yaklagimlariin ihtiyaca gore belirlendigi ve bilingli olarak
kullanildig: tespit edilmistir.
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OZET

Bir kaplama dogal kosullara maruz kaldiginda, giinliik sicaklik dongiisiine, filmin igine
ve disina nem gecirgenligine ve giines radyasyonuna bagli olarak bir dizi fotokimyasal
etkinin stresini yasar (Cocuzzi ve Pilcher, 2013). Bu nedenle, bina cephelerinde az ya da
cok, cesitli tip ve biiyiikliikte catlaklar goriiliir. Bu durumla 6zellikle uzun siiredir
kullanimda olan binalarda daha fazla karsilasilir. Nem ¢atlak boyunca duvarin igine girer
ve bir siingerdeki gibi yayilir. Duvara isleyen nem duvardaki 1s1 yetenegini azaltarak, dis
cephe boya tabakasindan dis sivaya oradan da tuglaya dogru iner ve duvarin i¢ cephesine
baski yaparak ¢ikabilir. Bu sonuglar dis duvardaki ilk ¢oziilme ve gevseme belirtileridir.
Daha sonra, gevseme yerlerinden kiigiik pargalar dokiilmeye baslar. Alkali ile aktive
edilen malzemelerin zayif ¢ekme Ozellikleri nedeniyle, liflerin dahil edilmesi, beton
teknolojisi uzmanlar1 ve insaat endiistrisi arasinda biiyiik ilgi gormiistiir. Onceki
caligmalar, dogal ve sentetik liflerin dahil edilmesinin, alkali ile aktive edilen
malzemelerin mekanik ve dayaniklilik 6zellikleri lizerinde olumlu bir etkiye sahip
oldugunu ortaya koymustur (Danish ve Ozbakkaloglu, 2023). Sentetik lifler, giiclii
mukavemetleri, dagilma potansiyelleri, daha 1y1 siineklikleri ve daha iyi dayanikliliklar
gibi dogal liflere gore avantajlar sergilerler (Zhang ve ark., 2020). Bu c¢aligmada
binalarin ¢at1 ve teraslarini nem, su ve yagmur suyunun zararli etkilerden koruyacak,
ylizeylere milkemmel tutunan ve su iticilik ozelligi gelismis, dayanikli bir izolasyon
malzemesi gelistirilmesi amacglanmistir. Bunun i¢in su bazli dis cephe boyasinda farkl
oran ve boyutlarda elyaf kullanilarak izolasyon malzemesi gelistirilmistir. Elde edilen
triintin 6zellikleri piyasada bulunan rakip iirlinlerle kiyaslanmistir. Ayrica farkhi elyaf
iceriklerine sahip boyalara standart testler uygulanarak test sonuglar1 elyaf icermeyen
izolasyon malzemesi ile de karsilastirilmistir. Gelistirilen {riintin -5 °C’de film
olusturma 6zelligi incelenerek catlamanin olmadigi goriilmistiir. Ayrica -10 °C’de de
iriiniin kararli oldugu tespit edilmistir.

Anahtar Kelimeler: izolasyon malzemesi, elyaf, mekanik dayanim.

ABSTRACT

When a coating is exposed to natural conditions, it experiences the stress of several
photochemical effects depending on the daily temperature cycle, moisture permeability
in and out of the film, and solar radiation (Cocuzzi and Pilcher, 2013). For this reason,
various types and sizes of cracks appear on the facades of buildings. This situation is
more common, especially in buildings that have been used for a long time. Moisture
enters the wall through the crack and spreads like a sponge. The moisture penetrated
wall decreases its own heat capacity of the wall, descends from the exterior paint layer to
the exterior plaster, and from there to the brick, and can come out by pressing on the
interior of the wall. These results are the first signs of thawing and loosening in the outer
wall. Then, small pieces begin to fall out from the loosening places. Due to the poor
tensile properties of alkali-activated materials, the incorporation of fibers has attracted
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great interest among concrete technologists and the construction industry. Previous
studies have revealed that including natural and synthetic fibers positively affects the
mechanical and durability properties of alkali-activated materials (Danish and
Ozbakkaloglu, 2023). Synthetic fibers exhibit advantages over natural fibers such as
strong strength, dispersion potential, better ductility, and better durability (Zhang et al.,
2020). This study, it is aimed to develop a durable insulation material that will protect
the roofs and terraces of buildings from the harmful effects of moisture, water, and
rainwater, have excellent adhesion to the surfaces, and have improved water repellence.
For this, insulation material has been developed by using different ratios and sizes of
fiber in water-based exterior paint. The properties of the developed product were
compared with competing products available in the market. In addition, standard tests
were applied to paints with different fiber contents, and the test results were compared
with the fiber-free insulation material. The film-forming feature of the developed
product at -5 °C was examined and it was observed that there was no cracking. In
addition, it was determined that the product was stable at -10 °C.

Keywords: Insulation Materials, Fibers, Mechanical Strength.

REFERENCES

David A. Cocuzzi a, George R. Pilcher, Ten-year exterior durability test results
compared to various accelerated weathering devices: Joint study between ASTM
International and National Coil Coatings Association, Progress in Organic Coatings
Volume 76, Issue 6, June 2013, Pages 979-984,2013.

Aamar Danish, Togay Ozbakkaloglu, Fiber classifications and physical and mechanical
properties of different fibers used in alkali-activated composites, Design, Mechanical
Properties, and Durability, Pages 23-58, 2, 2023.

Haichuan Jia, Yanping Sheng, Ping Guo, Shane Underwood, Huaxin Chen, Y.

Richard Kim, Yan Li, Qingwei Ma, Effect of synthetic fibers on the mechanical
performance of asphalt mixture: A review, Journal of Traffic and Transportation
Engineering (English Edition) Volume 10, Issue 3, Pages 331-348, 2023.

77




THE IMPORTANCE OF RAMAN SPECTROSCOPY IN THE DIAGNOSIS OF
BREAST CANCER

Dr. Yilmaz SAHIN
Ataturk University, Vocational School of Health Services

Assoc. Prof. Dr. Meviut ALBAYRAK
Ataturk University, Vocational School of Health Services

ABSTRACT

Breast cancer is one of the most common types of cancer in women. It can rarely occur
in men but is much more common in women. Breast cancer occurs due to the
uncontrolled and rapid growth of abnormal cells in the breast tissue. This type of cancer
usually starts inside the mammary glands or the mammary ducts. Breast cancer is
typically asymptomatic in its early stages and can be painless. For this reason, screening
methods such as regular breast exams, mammography and other imaging tests are very
important for early diagnosis and treatment. This study aims to show that Raman
spectroscopy, an alternative technique to these diagnostic methods, can also be used as
an alternative method in diagnosing breast cancer. Raman spectroscopy is an analytical
technique to determine a substance's chemical composition and molecular structure. This
spectroscopic method examines the vibrational energy levels of a substance's molecules.
When the light scattered from a light source (usually a laser) is scattered by the sample
and the scattered light is spectrally analyzed, the Raman spectrum of the substance is
obtained. Raman scattering is a phenomenon called inelastic scattering. Scattering is a
process in which the molecules of matter' vibrational energy changes and the scattered
light's photon energy changes. This photon energy exchange provides information about
the chemical bonds, molecular structures and functional groups of the substance. Raman
spectroscopy can help distinguish between cancerous and normal tissues by detecting
molecular and chemical changes in breast tissue. Raman spectroscopy for breast cancer
diagnosis can help detect chemical differences between cancerous and healthy tissue.
Cancerous cells may have different biochemical components than normal cells, and
therefore there may be significant differences between Raman spectra. Raman
spectroscopy can contribute to cancer diagnosis by detecting these differences in
cancerous regions.

Keywords: Breast Cancer, Raman Spectroscopy, Diagnosis
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INTRODUCTION

Breast Cancer

Considering the incidence of breast cancer, it is seen that it ranks first among all cancers
in terms of incidence and mortality in women. (Barton et al., 2018). It is the most
common extracutaneous cancer in women and the second deadliest cancer.
Theoretically, early diagnosis of tumors will reduce the mortality rate. Because some
tumors grow slowly, they may not be clinically evident throughout the patient's life.
Therefore, risk stratification, screening age, and age to stop screening are critical for
appropriate screening for breast cancer. (Bodalal et al., 2019). Today, the most
commonly used method for detecting breast cancer is mammography. However, early
diagnosis is difficult due to the large data on early breast cancer and poor imaging
features. One of the most important ways to the early diagnosis of breast cancer is the
development of image processing technology and early diagnosis technology (Zhang et
al., 2021).

Diagnostic Methods of Breast Cancer

The most important way to detect breast cancer is based on the method to be performed,
the image type of its detection, the matching of the lesion location, and the lesion
characteristics. Tumor markers can detect early diagnosis of breast cancer.

Many screening methods can be used in the diagnosis of breast cancer. The first of these
can be done through clinical breast examination and self-exam. The second is breast
imaging techniques such as mammography, ultrasonography, computed tomography
(CT), and magnetic resonance imaging (MRI). Mammography is a very important
diagnostic and screening tool for diagnosing breast cancer. Although Wilhelm Roentgen
discovered X-ray in 1895, breast mammography emerged as a diagnostic technology in
the late 1960s. (Lerner, 2003). The main purpose of mammaography is to detect densities,
microcalcifications and asymmetry. Breast densities can be solid or cystic and have
smooth edges or irregular surfaces. Ultrasonography is often used to assist in these
determinations. Significant differences can exist between people on the left and right
breasts, especially in the same person. This is why breast symmetry is often the most
difficult to characterize. There may even be differences in different quadrants of the
breasts (Fiorica, 2016).

Several randomized studies suggest that routine screening mammography should be
administered to women aged 50 to 69 years rather than women aged 40 to 49 or over 70.
The discovery of genetic mutations and the development of breast cancer risk prediction
models contribute greatly to the development of screening methods for breast cancer
risk. (Budh & Sapra, 2023). There are frequently used imaging methods such as
mammography, ultrasonography, positron emission tomography (PET) and MRI in
diagnosing breast cancer. However, some breast cancers (11%) are not seen in
mammography today. For this reason, physical examination maintains its importance
today (Benson et al., 2004). Mammaography is a very important imaging device in the
diagnosis of breast cancer. Postmenopausal mammography is the best method for
detecting small, nonpalpable lesions. (Benson et al., 2004). Ultrasonography, on the
other hand, is one of the effective imaging procedures in diagnosing small tumors and
distinguishing solid lesions from cystic lesions in women with dense breast tissue
(Gordon & Goldenberg, 1995).
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o MR is a problem-solving method after traditional diagnostic methods. It is also
useful in identifying primary foci, axillary metastases without evidence of primary foci,
non-palpable lesions, and evaluating of responses to neoadjuvant chemotherapy (Parker
et al., 2003).

o PET (Positron emission tomography) is an imaging technique used today to
discover undetectable metastatic foci in a distant organ. During preoperative staging, the
condition of the axillary lymph nodes can be evaluated through this imaging. However,
PET may not detect low-grade lesions and tumors less than 5 mm in size (Wabhl et al.,
2004).

METHODOLOGY

Raman Spectroscopy

An event in which photons incident on a sample are inelastic dispersed after interacting
with vibrating molecules in the sample is called Raman scattering. The effect was first
discovered by Chandrasekhara Venkata Raman in 1928, and with this discovery, Prof.
Raman received the 1930 Nobel Prize in Physics (Raman CV, 1928). Raman scattering
is related to the energy transfer between incident and scattered photons. This can be seen
in Figure 1. Scattered photons consist of Rayleigh and Raman scattering (including both
Stokes and anti-Stokes scattering) as shown in Figure 1. (The Characterization of
Chemical Purity: Organic Compounds - L. A. K. Staveley - Google Kitaplar, n.d.).
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Figure 1. Schematic representation of Raman shift (Mi et al., 2023)

A wide variety of methods are used in Raman spectroscopy to compare
spectroscopically obtained data with tissue types for diagnostic evaluation. Raman
bands, statistical models or classification algorithms are widely used to distinguish tissue
types. (Auner et al., 2018b). Figure 2 shows the Raman spectra of the surgically
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removed brain tissue in the 400-1800 cm-1 spectral region. In this spectrum, tissues
evaluated as normal (gray matter and white matter), tumor (GBM), infiltrating tumor and
necrosis according to histopathology are seen. The spectroscopic profile is different for
each tissue type. Raman scattering is the inelastic scattering of light (with a change in
frequency/wavelength) due to substance transitions between vibrational energy levels. A
characteristic spectral fingerprint is obtained since each sample type has a different
molecular structure and unique chemical composition (Auner et al., 2018b).
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Figure 2. Brain tissue samples in the spectral range of 400-1800 cm-1 (Auner et al.,
2018a).

Raman Spectroscopy in Breast Cancer Diagnosis

There are many academic articles published on the applications of Raman spectroscopy
in breast cancer diagnosis (Nargis et al., 2019) (Auner et al., 2018a). Many Raman
spectroscopy studies on patients' blood plasma/serum samples for breast cancer
diagnosis. In another study, Picardo-Molina et al. He applied Raman spectroscopy to
breast cancer, principal components analysis (PCA), and PCA-Linear Discriminant
Analysis (LDA). By checking blood samples, he identified specific bands that
distinguish breast cancer blood serum samples from healthy ones (Pichardo-Molina et
al., 2007). Haka et al. investigated the chemical composition of microcalcifications in
the mammary canal. When malignant lesions were compared with benign lesions, the
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calcium carbonate rate was higher and the protein rate was lower in benign lesions.
When this result is evaluated, it is seen that there is a significant improvement compared
to mammography (Sathyavathi et al., 2015). Yu et al. They compared normal and
malignant human breast tissues with the help of micro-Raman spectra. Some significant
spectral changes were observed in cancerous tissue. Increasing nucleic acid content,
decreasing lipid content, and breaking molecular hydrogen bonds can be shown as these
changes (Yu et al., 2004).

CONCLUSION AND DISCUSSION
Raman spectroscopy can be a helpful factor in revealing the molecular basis of the

disease. It can also provide objective, measurable molecular information for both
diagnostic and therapeutic evaluation. Raman spectroscopy can provide early detection
of breast cancer with a sensitivity at the molecular level and can accurately and quickly
detect tumor margins as an early tool of tumorigenesis. Perhaps in the future, this
spectrometer, which will come into our lives as a miniature spectrometer, can be used
for breast cancer diagnosis and determine the tumor border to alleviate the pain of breast
cancer patients. In conclusion, The advantages of the Raman spectroscopy method,
which is performed with the help of chemometric analysis in the diagnosis of breast
cancer, such as being non-invasive, being inexpensive, being a user-independent
method, being reliable, being fast, having a high reproducibility rate, being able to work
with a small amount of samples, and not having radiation exposure clearly show the
usability of the method.
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Résumé : Le polysulfone (PSf), le polyéthersulfone (PES) et le polyfluorure de
vinylidéne (PVDF) sont couramment utilisés comme matériaux a membrane MF
commerciale en raison de leur excellente stabilit¢é chimique et thermique et sa
préférence découle de sa disponibilité, sa facilité de modification et sa large gamme de
pH. [1]

Dans ce travail, des membranes a base de polysulfone pour la nanofiltration (PSF)
préparées par la méthode d’immersion par précipitation ont été développées. Deux types
de solvants ont été utilisés : le dyméthilacettamide (MADc) et le dyméthilformamide, le
DMF et le chloroforme. Ces membranes sont modifiées en ajoutant un polymere
hydrophile, le polyéthyléneglycol (PEG), a deux masses moléculaires 400 et 6000, dont
le but est d’influencer le poids moléculaire du PEG avec différentes concentrations sur
les propriétés thermomécaniques de nos membranes.

Pour caractériser nos matériaux, nous avons utilisé plusieurs techniques analytiques
telles que DSC, MEB, microscope optique et DMA. L’expérience a montré que la
meilleure méthode de développement de membranes de nanofiltration a base de fibres
de polyesters modifiées par peg est la méthode de précipitation par immersion et que le
bon choix est dmac. Les résultats obtenus confirment 1’effet plastifiant de PEG6000 en
comparant avec les membranes développées par PEG400 pour une concentration
inférieure a 5% en poids. Nous avons également étudié¢ D’effet des différentes
concentrations des PEG 400 et 6000 et confirmé ’existence d’un seuil de flexibilité
pour le polymere hydrophile utilisé. [2]

Mots-clés :  Polysulfone, Polyéthyléne glycol, hydrophile, dyméthilacétamide,
dyméthilformamide, chloroformre [1] :Dond Zou, Suzana P.Nunes, Ivo F.J.Vankelcom,
Alberto Figoli Young Moo Lee ; Recent advances in polymer membranes employing
non-toxic solvents and materials; journale Green Chemistry ;2021. [2]:Yuxin M,
Fengmei Shi , Jun Ma , Miaonan Wu , Jun Zhang , Congjie Gao , Effect of PEG
additive on the morphology and performance of polysulfone ultrafiltration membranes ,
journale Desalination 272 (51-58), 2011
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Abstract:

With the continuous miniaturization of nanoscale MOSFETS, various parameters
such as supply voltage, doping, and oxide thickness have to be scaled according to the
gate length. However, achieving a good understanding of semiconductor physics is
necessary, and using materials with high electron mobility could improve transport.
Many researchers are interested in indium nitride (InN) due to its high rate of electron
drift under a strong electric field. In order to better understand physical phenomena in
the Cubic bulk I111-V binary InN, we have used the standard single-particle Monte Carlo
method which solves the Boltzmann transport equation as described by Zimmermann
(1985) [1]. The approach has been used in previous Zincblende and Wurtzite
semiconductors studies, allowing us to compare the results. We assume a non-parabolic
three-valley band structure that takes into account polar optic, nonpolar optic, acoustic,
piezoelectric, and alloy scattering electron-phonon interactions. At room temperature,
the characteristics in steady states are presented and discussed. Average velocity and
energy values can be obtained by calculating the average of all free flights. The velocity
field characteristics of the material showed that the effective densities of satellite valley
states are several times greater than the central valley “I"”. We also found that exceeding
the electron's velocity only happens when the electric field is increased and reaches a
greater value than the critical field of the material.

Keywords: single-particle Monte Carlo, 111-VV compounds, Boltzmann transport
equation, Average velocity.
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Résumé
L'incorporation d'ajouts minéraux et organiques dans un ciment est devenue une

nécessité pour obtenir les performances souhaitées et répondre aux préoccupations des
industriels. Cependant, la contribution bénéfique des superplastifiants au béton frais
s'‘accompagne souvent de modifications importantes de certaines propriétés thermiques,
mécaniques et de durabilité du béton, car le malaxage du béton dans des conditions
séveres de température et d'humidité entraine des effets néfastes sur la microstructure et
une dégradation des propriétés du béton. Dans ces conditions, le choix d'un
superplastifiant adéquat devient une préoccupation majeure des promoteurs de
construction qui cherchent a trouver le produit donnant plus d'ouvrabilité au béton avec
moins d'effets indésirables.

L'étude consiste a suivre le comportement calorimétrique, rhéologique et
mécanique d'un mortier a base d'un ciment au calcaire adjuvanté par différents dosages
de superplastifiant Polycarboxylate.

A partir des résultats obtenus, nous avons conclu que l'incorporation de
Polycarboxylate au mortier a un effet bénéfique sur I'amélioration de l'ouvrabilité du
mortier, un allongement progressif de la période d' induction ce qui retarde le
développement du pic exothermique principal de plus de 2 heures , allonge le début de
prise et améliore la résistance mécanique des éprouvettes testées notamment pour des
dosages inférieurs a . ou égal a 1 %.

Mots-clés : Etalement, contrainte de cisaillement ; hydratation; résistance a la

compression.
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Introduction

Nowadays, Polycarboxylate superplasticizers are widely used for the production of
concrete in order to improve the rheological performance of fresh concrete.

The addition of superplasticizers affects the interface between the particle surface and
the pore solution and influences the physical properties such as viscosity and the yield
stress of the paste (Puertas et al). Their dispersion effect is related to adsorption which
depends on several factors such as the amount of C3A, alkali in the clinker, the cement
fineness as well as the type and dosage of calcium sulfate used to regulate the setting
(Bjornstrom and Chandra). Polycarboxylates (PC) bearing COO— groups interacts with
cement grains through both electrostatic forces and the complexation bonding between
COO- and Ca?*. The dispersing capability of PC is stronger than that of PNS. In a
hydrating cement paste, PC molecules can directly adsorb on the positively charged
mineral surfaces such as C3A and Aft under electrostatic attractive forces (Zingg, 2009;
Zhang and Kong , 2015). In the meanwhile, the abundant Ca*? ions in the pore solution
may neutralize the negatively charged surfaces such as CsS and C-S-H, and provide
additional adsorption sites for anion adsorption. Thus the adsorption of PC on the
negative surfaces of CsS and C-S-H may also take place thanks to the bridging effect of
Ca*? ions. After the complete adsorption of the first-layer of PC on cement surface, a
steadily bound outer layer of Ca*? ions facilitates the second adsorption layer of PC due
to the strong complexation effect of COO— with Ca*2 ions (Zhang and Kong) .

Also Puertas et al. reported that the use of superplasticizer based on polycarboxylate at
low concentrations improves the compressive strength by reducing the porosity of the
paste.

The aim of this study is to test the effect of this type of superplasticizer when
incorporated into limestone cement mortar formulation. For various dosages of this
admixture, the mortars are tested in workability, compressive strength and hydration
heat.

Experimental Study
Material used

The cement used in this work is a blended cement (CEM Il / 42.5) containing 10% of
limestone powder and fineness equal to 4700 cm? / g.

This cement was used to make mortars based on standardized sand. A polycarboxylate-
based superplasticizer (PC) has been incorporated into the mortar composition with
different dosages.

Flow table test according to standard ASTM C230-83 (1983), was used to measure the
workability of each mixture after mixing.

Prismatic mortar specimens having 40x40x160 mm dimensions were prepared for
compressive strength study.

Hydration heat test was carried out according to NF 15-436 (1988) standard. The
method is based on the Langavant Calorimeter.

At time” t”, the hydration heat’ q’ by gram of cement is obtained by the Eq. (1).

t
q=~—AO+—[aAOt (1)
m m

C cCo
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Where ” C “ is the total thermal capacity of the apparatus (J/°C), mc is the cement mass
(9), A9 is the mortar heating difference to the ambient temperature (°C), and a is the
total calorimeter thermal loss coefficient (J/h/°C).

2.2. Mortar Confection

Mixtures for measuring rheological parameters and mechanical strength are made at a
constant temperature of 20 © C with different amounts of superplasticizer (Table 1).

Table 1. Composition of mortar samples.

Water
Test Water/Cement Cement | Sand PC (%)
(9) (9) (9)
Rheology 0.5 630 1890 315 0,061
Hydration Heat 0.5 360 1080 180 0,061
Compressive 05 450 | 1350 | 225 | 0,061
strength
3. Result and Discussion
3.1 Rheology

The comparison of the rheological behavior of the different mortars shows firstly that
the adjuvanted mortar has significantly lower shear rates than control mortar. This is
inherent with the dispersing role of the superplasticizer and the decrease of the frictional
forces between the grains when shear is generated. On the other hand, there is a
considerable drop in the viscosity value when the polycarboxylate amount increases;
this fall is the most significant when dosage is greater than 0.6% PC (Figure 1).

This result is in line with the work of Puertas et al., who found that a dosage of 0.3% PC
reduced the yield stress of the mortar by 70% followed by a decrease in the viscosity.

To better understand the rheological behavior of these mortars, we measured the slump.
It is shown that slump increases as the dosage of superplasticizer increases from 0 to
0.6%.This efficiency can be attributed to their chemical nature formed from long
molecular chains that make possible to cover completely the cement particles and
ensure a high dispersion. This is in conformity with other results (Burgos-Montes, 2012;
Adjoudj et al., 2014), which showed that the superplasticizers polymer made with
longer chains have higher dispersion possibilities.

Beyond this dosage of superplasticizer (0.6%) the rheological behavior of the mortar
remains almost Newtonian with yield stress values which vary little according to the
dosage.
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Figure 1. Effect of Polycarboxylate dosage on slump, yield stress and Viscosity of
Mortars.

3.2. Hydratation Heat

Addition of the polycarboxylate to the blended cement mortar showed a gradual
extension of the induction period and delays the development of the main exothermic
peak more than 2 hours (Figure 2).

By increasing the polycarboxylate dosage, the magnitude of the heat peak decreases.
This result is in according with those found by several researchers (Zingg et al.) who
have shown that the presence of Polycarboxylate in the cement paste extended the
setting time and delays the period of hydration acceleration because the molecules of
this type of superplasticizer prefer to attach to CsA and CsAF and their hydration
products, and retard the hydration of C3S and the formation of CSH and CH.
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Figure 2. Influence of Polycarboxylate dosage on the heat flow mortars.
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3.3 Cessive Somprtrength

From figure 3, we can observe that the compressive strength value at early age of control
mortar is much higher than thoes of adjuvanted mortar because at this age ,the fine
cement particle hydrates rapidly and accelerates hydrate formation which offer to the
cementitious matrix its mechanical compressive strength but after 14 days, the effect of
the superplasticizer improves the mechanical properties of the mortar by recording
significant values for mechanical strength especially for the 0.6% and 1% PC.

As reported by Zhang et al.(2016)., the compressive strength at late stage (28 days) was
slightly influenced by the dosages and the type of superplasticizers.

This is in conformity with Puertas et al. results, where the use of superplasticizer based
on Polycarboxylate at low concentrations improves the compressive strength by
reducing the porosity of the paste. This strength can reach higher values than those
obtained for a control mortar.
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Figure 3. Effect of Polycarboxylate dosage on the mechanical strength of mortars.

4. CONCLUSION

From the results obtained we can conclude that : The yield stress and viscosity of
control mortar are higher than those of adjuvanted mortar. The high fineness of
cement plays a very important role in the development of mechanical properties at
early age. The incorporation of Polycarboxylate in the cement mortar has a
beneficial effect in improving the workability of the mortar and extending the start
of setting which ensures better implementation of the mortar. The use of
Polycarboxylates has no adverse effect on the heat of hydration released so we
recorded heat below that of the control mortar. At later age (after 14 days of
hardening), the incorporation of the polycarboxylate into the mortar improves the
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mechanical strength of the specimens tested especially for dosages less than or
equal to 1%.
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Résumé

L’emploi de certains adjuvants organiques dans la confection du mortier et du béton engendre
une modification de certaines propriétés du mortier a savoir les résistances mécaniques et
I’absorption capillaire. Deux superplastifiants ont été utilisés a base de Polycarboxylate (PC).
Ils ont été incorporés a différents dosages dans un mortier normalisé a base de ciment CEM I
et ciment composé au calcairc CEMIIL. Le but de ce travail est d’évaluer les proprieties
rhéologiques, mécaniques et de durabilité de ces mortiers et d’étudier la compatibilité des
superplastifiants avec le ciment . Ceci permettra de sélectionner le produit le plus compatible
et le plus apte a étre utilisé selon les climats du pays et selon le type de ciment employ¢. le PC
commercialisé sous le nom (9WG et Viscocrete ) modifie I’ouvrabilité de la pate cimentaire,
améliore les résistances meécaniques surtout lorsqu’ils est employé en faible dosage. Une
augmentation du dosage en PC, fait augmenter le taux d’absorption capillaire ce qui altére les
propriétés de durabilité de ce matériaux, notamment sa perméabilité aux agents agressifs. Les
résultats ont montrés que le superplastifiant 9WG est plus performant que le superplastifiant
Viscocrete malgré qu’ils sont de méme type .

Mots clés : ciment, superplastifiant, ouvrabilité, résistance, absorption capillaire.
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OZET

Diinya’da ve Ozellikle Avrupa’da agik deniz riizgar enerjisinin kullanimi giin gegtikce
artmaktadir. Hali hazirda karasal riizgar potansiyelini verimli bir sekilde kullanan Tiirkiye i¢in
de acik deniz riizgar enerjisi kullaniminin yakin gelecekte zorunluluk olmasi kaginilmazdir.
Enerji verimliligi yiiksek bir acik deniz rlizgar enerjisi santralinin (ADRES) insas1 i¢in
oncelikle uygun potansiyel alanlarin tespit edilmesi gerekmektedir. Bu baglamda bu
caligmanin amaci, Mavi Vatan Haritasinda yer alan Tiirkiye Miinhasir Ekonomik Bolge
(MEB) sinirlar1 dahilinde, hari¢ tutma kriterleri de dikkate alinarak ag¢ik deniz riizgar enerjisi
santrali insasi i¢in uygun potansiyel alanlarin belirlenmesidir. Tiirkiye’de konuya iliskin
yapilan tiim bilimsel ¢aligmalarda karasuyu sinirlart dikkate alinirken, bu ¢aligmada diger
calismalardan farkli olarak Mavi Vatan Haritas1 kapsaminda ilk kez Tiirkiye Miinhasir
Ekonomik Boélge (MEB) sinirlar1 dikkate alinmistir. Bu c¢alisma 6zelinde belirlenen harig
tutma kriterleri MEB siirlar1 dahilinde uygulanmistir. Hari¢ tutma kriterleri, bir agik deniz
riizgar enerjisi santralinin ingasina uygun olmayan alanlarin belirlenmesi i¢in teknik,
ekonomik, sosyal ve mevzuatsal acilardan dikkate alinan eleme kistaslaridir. Literatiirde yer
alan mevcut hari¢ tutma kriterleri, bu ¢calismada Tiirkiye 6zeline indirgenmis ve rlizgar hizi,
su derinligi, askeri siirlar, balik¢ilik alanlari, ¢evre koruma alanlari, kus gé¢ yollari, deniz
ulagim hatlari, deniz taban1 kablo ve boru hatlari, toplumsal ve turistik alanlar ve fay hatlar
olarak belirlenmistir. Bu kriterler dikkate alinarak belirlenen hari¢ tutulan alanlar, Tirkiye
MEB smirlar1 dahilinden ¢ikarilarak ADRES insasina uygun potansiyel alanlar tespit
edilmistir. S6z konusu potansiyel alanlarin, Karadeniz’de Sinop, Samsun, Kirklareli, Istanbul
aciklari; Marmara Denizi’nin kiiclik bir boliimii; Ege Denizi’nin Bozcaada, Gokgeada,
Balikesir Korfezi, Gokova Korfezi ve sahile uzak olan u¢ noktalari; Akdeniz’de Samandag
aciklar1 ve Anamur'dan Silifke’ye kadar olan sahil hatti oldugu belirlenmistir. Belirlenen
alanlar, cografi bilgi sistemi (CBS) yazilimi1 olan ESRI ArcGIS Desktop 10.5 programindan
yararlanarak  haritalandirilmisttr.  ADRES  insasina  uygun  potansiyel alanlarin
sayisallastirildigr haritalarin, planlamaci ve yatirimcilarin ¢alismalarina altlik olusturacagi
ongoriilmektedir.
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ABSTRACT

In the world and especially in Europe, the use of offshore wind energy is increasing day by
day. Using offshore wind energy will inevitably become necessary for Turkey soon, which
uses its onshore wind potential efficiently. To construct an energy-efficient offshore wind
power plant (OWPP), appropriate potential areas must first be determined. In this context, this
study aims to determine potential areas appropriate for the construction of offshore wind
power plants within the borders of the Turkish Exclusive Economic Zone (EEZ) in the scope
of the Blue Homeland Map, taking into consideration the exclusion criteria. All scientific
studies on the subject have been carried out within the Turkish territorial water borders.
Unlike other scientific studies, the borders of the Turkish Exclusive Economic Zone (EEZ)
were taken into account for the first time in this study. The exclusion criteria determined for
this study were applied within the borders of the EEZ. Exclusion criteria are the elimination
criterion that is considered from technical, economic, social, and legislative aspects to identify
the areas inappropriate for the construction of an offshore wind power plant. In this study, the
current exclusion criteria in the literature have been selected especially for Turkey. Wind
speed (m/s), bathymetry (m), military areas, fishing areas, bird migration routes,
environmental protection areas, maritime traffic, cable and pipelines, human factor, and fault
lines had been determined as the exclusion criteria. The excluded areas determined by
considering these criteria were excluded from the borders of the Turkish EEZ and the
potential areas appropriate for the construction of the offshore wind power plants were
determined. The determined potential areas of the Black Sea (offshore waters of Istanbul,
Sinop, Samsun, Kirklareli), the Sea of Marmara (a small part), the Aegean Sea (Bozcaada,
Gokgeada, Balikesir Gulf, Gokova Gulf, and the far endpoints), and the Mediterranean
(Samandag offshore, the coastline from Anamur to Silifke) have been visualized by mapping
technique. For mapping, ESRI ArcGIS Desktop 10.5 program, a geographic information
system (GIS) software, was utilized. These areas have been mapped using the ESRI ArcGIS
Desktop 10.5 program, a geographic information system (GIS) software. It is envisaged that
the maps, which digitize the potential areas appropriate for the construction of offshore wind
power plants, will form a basis for the future work of planners and investors.

Keywords: Offshore Wind Power Plant, Blue Homeland Map, Exclusive Economic Zone
(EEZ), Exclusion Criteria, Geographic Information Systems (GIS)

GIRIS

Fosil kokenli enerji kaynaklarinin azalmasi, petrol fiyatlarindaki artis ve devam eden kiiresel
1sinma, bircok iilkenin ulusal politikalarinda siirdiiriilebilir enerji kaynaklarina odaklanmasina
neden olmustur. Ozellikle istikrarli ekonomik gelisme nedeniyle 2030 yilma kadar kiiresel
enerjinin tiiketim hacminin ikiye katlanabilecegi ongoriilmektedir. Bu nedenle, iilkelerin
yenilenebilir enerji kaynaklarini artirmaya odaklanmasinin bir zorunluluga doniistigi
sOylenebilir [36]. Yenilenebilir enerji kaynaklarindan birisi olan riizgar enerjisi, son yillarda
cok onemli bir enerji kaynagina doniigsmiistiir. Riizgar enerjisi, kolayca elde edilebilir olmasi
sebebi ile tarih boyunca deniz ulasimi ve su pompalama gibi bir ¢ok alanda kullanilmistir.
Riizgar enerjisini elektrik enerjisine doniistiiren tiirbinlerin gelistirilmesi, riizgar enerjisini
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alternatif yenilenebilir enerji kaynaklari arasinda 6nemli bir konuma tasimistir [3]. Ayrica,
rizgar enerjisi teknolojik gelismislik ve seviyelendirilmis enerji maliyeti Ozellikleri ile
alternatif yenilenebilir enerji kaynaklari arasinda 6n plana ¢ikmistir. Riizgar enerjisi sektoriine
kiiresel 6l¢ekte son 10 yil iginde gosterilen biiylik ilgiye paralel olarak riizgar enerjisi alaninda
hizl1 bir biiyiime gergeklesmistir [9].

Giliniimiizde, rlizgar enerjisini elektrige dontistiirmek i¢in kara iizerinde insa edilen ¢ok sayida
rlizgar enerjisi santrali vardir. Ancak agik deniz riizgar enerjisi santrallerinin (ADRES), kara
santrallerine gore bazi 6nemli avantajlar1 oldugu sdylenebilir. Bu avantajlar; kara tiirbinlerinin
insast i¢in gerekli alanlarin kullaniminda kisitlamalar olmasi, kus yasami i¢in nispeten daha az
olumsuz etkisi olmasi, gorsel sorunlar ve giiriiltii etkisi gibi ¢evresel rahatsizliklarin daha az
olmasi ve denizlerde riizgarin daha gii¢lii ve istikrarli olmasi olarak siralanabilir. Riizgar
giicli, riizgar hizinin kiipii ile dogru orantili olup riizgar hizindaki artis sistem verimliligini
onemli 6l¢iide artirmaktadir. Bu nedenle, ac¢ik deniz riizgar tiirbinleri ile denizdeki riizgar
potansiyelini verimli sekilde kullanmak miimkiin olabilmektedir [8]. ADRES’lerin daha
verimli ve daha diisik maliyetli olabilmesi i¢in yeni teknolojiler arastirllmakta ve
gelistirilmektedir. Diger iilkeler ile paralel olarak Tiirkiye’de de yenilenebilir enerji liretimini
ve kullanimini yayginlastirmak amaci ile destekleyici programlar, diizenleyici ve tesvik edici
politikalara odaklanilmaktadir. Ozellikle agik deniz riizgar enerjisi alaninda arastirmalar
yapilmaktadir.

Enerji verimliligi yiiksek bir ADRES inga etmek ic¢in acik denizde potansiyel alanlar
belirlemek olduk¢a 6nemlidir. Potansiyel alanlar belirlenirken, bir riizgar tiirbininin insasinin
miimkiin olamayacag1 ve/veya verimli olamayacagi alanlar s6z konusu olabilir. Bu sebeple
potansiyel alanlar, literatiirde ve uygulamada hari¢ tutma kriterler1 dikkate alinarak
belirlenmektedir. Hari¢ tutma kriterleri, bir agik deniz riizgar enerjisi santralinin insasina
Uygun olmayan alanlarin belirlenmesi i¢in teknik, ekonomik, sosyal ve mevzuatsal acilardan
dikkate alinan eleme kistaslaridir. Literatlirde yer alan ¢ok sayidaki hari¢ tutma kriteri, bu
caligmada Tiirkiye 6zeline indirgenmistir.

Diinyada ve Ozellikle Avrupa’da giin gectik¢e artan acik deniz riizgar enerjisi kullanimi,
karasal riizgar potansiyelini verimli bir sekilde kullanan Tiirkiye icin de gelecekte zorunlu bir
ihtiya¢ olacaktir. Bu baglamda bu ¢aligmanin amaci, Mavi Vatan Haritasinda yer alan Tiirkiye
Miinhasir Ekonomik Bolge (MEB) smirlart dahilinde, hari¢ tutma kriterleri de dikkate
alinarak ADRES insas1 i¢in uygun potansiyel alanlarin belirlenmesidir. Bu amag ¢ergevesinde
caligma asagida siralanan kabuller ¢ergevesinde yiirtitiilmiistiir:

e Konuya iliskin yapilan bir¢ok bilimsel ¢alismada, Akdeniz ve Karadeniz i¢in 12 mil, Ege
Denizi i¢in ise 6 mil olarak kabul edilen Tiirkiye karasuyu siirlarinin dikkate alindig
gbézlemlenmistir. Bu ¢alismada diger ¢alismalardan farkli olarak ilk kez Mavi Vatan Haritasi
kapsaminda, 200 mil olan Tiirkiye Miinhasir Ekonomik Boélge (MEB) sinirlart dikkate
alimmastir.

e Konuya iliskin yapilan bilimsel calismalarda, hari¢ tutma kriterlerinden birisi olan
maksimum su derinligi faktorii, tekil kazik temel yapisina uygun olabilmesi i¢in ortalama 50
metre olarak sec¢ilmistir. Bu caligmada ise gelisen gilincel teknoloji ile daha derin alanlara
ADRES insasina olanak veren ylizer temeller de ¢alisma sinirlarina dahil edilerek, ADRES
insa edilebilecek maksimum derinlik 1000 metre olarak kabul edilmistir.

e Tiirkiye’de yapilan bircok bilimsel ¢aligma bolgesel Slcekte yiiriitiilmiistiir. Ozellikle
riizgar yoniinden zengin olan Ege Denizi iizerinde yogunlasilmistir. Bu ¢alisma, bolgesel bir
ADRES potansiyel alani iizerinden degil, Tiirkiye’nin tiim denizlerindeki potansiyel alanlari
kapsayacak sekilde gergeklestirilmistir.
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e Bu caligmada belirlenen hari¢ tutma kriterleri ve potansiyel alanlarin planlamaci ve
yatirimcilarin ¢alismalarina altlik olusturmasi hedeflenmistir. Bu sebeple, bir cografi bilgi
sistemi (CBS) yazilimi1 olan ESRI ArcGIS Desktop 10.5 programindan yararlanilarak harig
tutma kriterleri ve potansiyel alanlar haritalandirilmistir.

ACIK DENIZ RUZGAR TURBINLERI

Acik Deniz Riizgar Tiirbinlerinin Tarihsel Gelisimi

Diinyada gilin gectikge artan enerji talebini karsilayabilmek icin insanoglu cesitli enerji
kaynaklarma ihtiyag duymustur. Ozellikle sanayi devrimi sonrasinda olusan biiyiik enerji
acigin1 kapatmak amaciyla fosil enerji kaynaklarina yonelme olmustur. Fosil yakitlarin
yanmastyla ortaya c¢ikan sera gazlar ise kiiresel 1sinmanin hizla artmasina neden olmustur.
Sekil 1°de sunulan grafik, 1880'den bu yana Diinyada ger¢eklesen sicaklik degisim degerlerini
gostermektedir [28].

Last 9 Years Warmest on Record

Global Temperature Anomaly (°C compared to the 1951-1980 average)
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Sekil 1: 1880-2023 tarih araliginda Diinya’da meydana gelen sicaklik degisim degerleri

Fosil yakitlarin tiiketiminin azaltilmasi1 ve yenilenebilir enerji kaynaklarmin yayginlagmasi
amaci ile 1997 yilinda Kyoto Protokolii, 2015 yilinda Paris Iklim Antlasmasi imzalanmistir
[36]. Uluslararas: platformdaki bu gelismeler sayesinde gelismis ve gelismekte olan tilkelerin
cogu yenilenebilir enerji teknolojileri alaninda 6nemli yatirimlar yapmakta ve yenilenebilir
enerji kaynaklarmin kullanimu ile ilgili eylem planlarini uygulamaktadir. Yenilenebilir enerji
kaynaklar1 arasinda giines, jeotermal, okyanus, biyoenerji ve riizgar gibi dogal enerji
kaynaklar1 yer almaktadir. Enerji iiretimindeki potansiyeli, piyasa degeri, genis uygulama
yelpazesi ve ekonomi dostu Ozellikleri gibi sebeplerle riizgar enerjisi bu enerji kaynaklari
arasinda kritik bir konumdadir [13].

1970l yillarda, deniz iizerinde riizgar tlirbini kurulumunun, daha yiiksek ve siirekli riizgar
hizlarina erisim saglayarak daha verimli enerji liretimine olanak taniyabilecegi diisiincesi
gelismistir. Boylece, agik deniz riizgar enerjisi kavrami ortaya ¢ikmis ve agik deniz riizgar
enerjisi santralleri insa edilmeye baslanmistir. Ik agik deniz riizgar enerjisi santrali, 1991
yilinda insa edilen Vindeby Santralidir. Vindeby Santrali, 11 adet 450 kW'lk riizgar tiirbini
ile donatilmigtir. 2000'li yillarda acik deniz riizgar enerjisi teknolojisi hizla geliserek riizgar
tiirbinleri daha biiylik ve verimli hale gelmistir. Derin su yerlesimleri i¢in uygulanabilir
coziimler arastirilmigtir. 2001 yilinda Danimarka’da Horns Rev Acik Deniz Riizgar Enerjisi
Santrali, 80 MW'lik kurulu giicliyle diinyanin en biiylik agik deniz rlizgar enerjisi santrali
olarak faaliyete ge¢mistir. Bu donemde Avrupa iilkeleri, 6zellikle Danimarka, Almanya,
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Ingiltere ve Hollanda, acik deniz riizgar enerjisi alaninda lider konumlarmi giiglendirmislerdir
[2; 15]

Kiiresel Riizgar Enerjisi Konseyi [22] tarafindan 2023’te hazirlanan kiiresel rlizgar raporuna
gore, 2023 ile 2027 yillar1 arasinda kiiresel dlgekte 680 GW'lik riizgar kapasitesi beklenmekte
ve bu kapasitenin 130 GW'min denizde olacagi oOngoriilmektedir. Acik deniz riizgar
enerjisinin, 2023 ile 2025 yillar1 arasinda 60 GW'mn iistiinde olmasi, 2026-2027 yillari
arasinda ise 68 GW’a ulasmasi beklenmektedir. Acik deniz riizgar enerjisinin, Ongdriilen
kiiresel eklemeler ile giderek daha onemli bir role sahip olacagi tahmin edilmektedir.
Diinyadaki agik deniz riizgar enerjisi potansiyeli, Avrupa’nin yillik enerji ihtiyacinin 7 kati,
Amerika Birlesik Devletleri’nin ise 4 kati seviyesindedir [29]. Bu potansiyel, acgik deniz
rlizgar enerjisinin dogru yatirimlar ile Diinyadaki mevcut enerji krizinin 6niine gegebilecegini
gostermektedir.

Acik Deniz Riizgar Tiirbinlerinin Avantajlari ve Dezavantajlar

Acik denizler, karasal alanlardan daha yliksek ve daha istikrarl riizgar hizlarina sahiptir. Bu
durum, agik deniz riizgar tiirbinlerinin daha yiiksek enerji liretimi potansiyeline sahip oldugu
anlamima gelmektedir. Engeller ve arazi yapisi gibi birtakim faktorler, riizgar siirtiinmesine
neden olmaktadir. Bu durum, karasal riizgar tiirbinlerine gelen riizgar hizinda dalgalanma ve
azalma yaratabilmektedir [23].

Acik deniz riizgar tlirbinleri i¢in karasal tiirbinlere kiyasla daha fazla kurulum alanina ihtiyag
duyulmaktadir. Karasal tiirbinler, genellikle yerlesim alanlarindan uzak ve riizgar potansiyeli
yiiksek bolgelerde insa edilmektedir. Ac¢ik deniz riizgar tiirbinleri ise kiyidan uzakta agik
denizlerde konumlandirilmaktadir. Bu durum, karasal tiirbinlerin daha kolay ve hizli
kurulabilecegi anlamina gelmekte iken agik deniz tiirbinlerinin insasinin daha maliyetli
oldugu ve birtakim teknik zorluklar1 kapsadigi sOylenebilir [40]. Acik deniz riizgar
tiirbinlerinin maliyeti, karasal tiirbinlere kiyasla genellikle daha yiiksektir. Agik denizlerdeki
tiirbinlerin kurulum maliyetleri, denizcilik ekipmanlari, temel yapilar1 ve uzun transmisyon
hatlar1 gibi faktorlerden kaynaklanan ek maliyetleri igermektedir. Ancak, teknoloji gelistikce
ve Ol¢ek ekonomisi avantajlarindan yararlanildik¢a agik deniz riizgar tiirbinlerinin maliyetleri
de azalmaktadir [31].

Acik deniz riizgar tiirbinleri, karasal tiirbinlere kiyasla daha fazla riizgar ylikiine maruz
kalmaktadir. Bu sebeple, giiclii riizgarlara ve dalgalara dayanacak sekilde, daha saglam bir
yapida, daha giiclii temel sistemleri ve daha gelismis denizcilik teknolojileri ile insa edilmesi
gerekmektedir [31]. Ayrica, agik deniz tiirbinlerinin daha derin su alanlarina
yerlestirilebilmesi i¢in 6zel temel tasarimlar1 ve kurulum ekipmanlarina ihtiya¢ duyulmaktadir
[25].

Acik deniz riizgar tiirbinlerinin bakim ve onarimi, karasal tlirbinlere kiyasla daha zorlu bir
stire¢ gerektirir. A¢ik denizlerdeki tiirbinlere erisim, deniz araglar1 veya helikopterler ile
gerceklestirilmektedir. Bu durum, bakim ve onarim ekiplerinin denizcilik becerilerine ve
lojistik diizenlemelere ihtiyag duyulmasina sebep olmaktadir. Karasal tiirbinler, daha kolay
erisilebilen yerlerde bulundugu icin bakim ve onarimlari daha kolay olmaktadir. A¢ik deniz
rlizgar tiirbinleri, karasal tiirbinlere kiyasla c¢evresel etkiler agisindan da farklilik
gostermektedir. Agik denizlerdeki tiirbinlerin insas1 ve isletimi, deniz ekosistemine ve su alti
yagsamina verebilecekleri olumsuz etkiler nedeniyle dikkatlice degerlendirilmelidir. Bu durum,
cevresel etkilerin yonetimi ve izlenmesi gerekliligini ortaya koymaktadir [24].
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TURKIYE’'DE ADRES INSASINA UYGUN POTANSIYEL ALANLARIN
BELIiRLENMESI

Calisma Alaninin Belirlenmesi

Ucg tarafi denizlerle gevrili olan Tiirkiye nin denizlerinde ¢ikarilabilir ve isletilebilir petrol,
dogalgaz ve riizgar gibi enerji kaynaklari bulunmaktadir. Bu kaynaklar, Tiirkiye’nin
gelecekteki refah ve zenginligi icin biiyiik 6neme sahiptir. Teknolojinin ilerlemesine paralel
olarak bu kaynaklarin verimli sekilde kullanilmasinin yontemleri aranmaktadir. Bu baglamda,
devletlerin maksimum 12 deniz mili olan karasuyu sinirlarinin 6tesine gegilmis ve bitisik
bolge, kita sahanligi ve miinhasir ekonomik bolge gibi kavramlar 6nem kazanmistir. Bu
kavramlar kiyidas devletlerin egemenlik hakki olan ekonomik, hukuki ve siyasi birtakim
kazanimlar getirmektedir. Tiirkiye, bu kazanimlarmi cografi ve teknik agidan destekleyerek
ortaya koydugu Tiirk Deniz Yetki Alanlarinin tiimiinii Mavi Vatan olarak kabul etmektedir.
Mavi Vatan, Tiirkiye’nin denizlerdeki uluslararasi hukuk cergevesinde hak ve ¢ikarlarini
korumak amaciyla ilan ettigi ya da ilan etmeyi 6ngordiigii alanlarin olusturdugu haritadir [41].
Sekil 2’de karasuyu smirlart (12 mil) ve Miinhasir Ekonomik Bolge sinirlart (200 mil)
sematik olarak ifade edilmistir.

< 24 NM w—

Bitisik Bdlge

—
< — 200 nm

: 11

—— Kita Sahanligi

Derin
Deniz
Yatag:

Sekil 2: Karasuyu ve Miinhasir Ekonomik Bolge sinirlari [41].

Miinhasir Ekonomik Bolge (MEB), karasularinin 6l¢iilmeye baslandig1 esas hatlardan itibaren
200 mil genislikteki deniz alanlarinin deniz yatag1 ve toprak alt1 ile iizerindeki sularin canli ve
canli olmayan kaynaklarini arastirma ve isletme hakkidir. Bu haklarin yani sira devletler MEB
siirlar igerisinde su kiitlelerindeki dogal kaynaklarin korunmasi ve igletilmesi, enerji liretimi
(riizgar, akinti, su vb.) haklarina da sahiptir [6]. Bu hakka sahip olunabilmesi i¢in MEB ilan1
gerekmektedir. Kiyidas devlet, deniz alani sinirlarina karar verdikten sonra, bu sinirlar1 i¢eren
haritay1 veya koordinatlarin1 Birlesmis Miletler Deniz Hukuku Sézlesmesine uygun olarak
yaymlamali ve Birlesmis Miletlere deklare etmelidir [41]. Tirkiye’nin Mavi Vatan haritasi
Sekil 3’te verilmistir.
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Sekil 3. Mavi Vatan haritasi

Bu caligmada, Mavi Vatan haritas1 kapsaminda Tiirkiye Miinhasir Ekonomik Bolge (MEB)
sinirlart ¢alisma alani olarak kabul edilmistir. Bu ¢aligma 6zelinde belirlenen hari¢ tutma
kriterleri MEB sinirlar1 dahilinde uygulanmastir.

Miinhasir Ekonomik Bolge (MEB) Simirlar1 Dahilinde Hari¢ Tutma Kriterlerinin
Belirlenmesi

Acik deniz riizgar santralleri yer se¢im kriterleri ile ilgili yapilan bilimsel ¢aligmalar, bu
caligmada nitel arastirma yontemlerinden birisi olan literatiir taramasi kapsaminda
arastirilmistir. Yapilan arastirma sonucunda, biri 2020 yilinda yaymlanmis olan derleme tiirii
makale olmak tizere 18 makaleye ulasilmistir. 2017-2022 yillar1 arasinda yaymnlanan bu
makalelerde yer alan hari¢ tutma kriterleri ile ilgili gergeklestirilen analiz, Tablo 1’de
sunulmustur. 2020 yilinda yayimlanan derleme makalede, agik deniz riizgar santralleri yer
secim kriterleri ile ilgili o tarthe kadar yayinlanan makalelerde yer alan hari¢ tutma
kriterlerinin kag¢ adet bilimsel ¢aligmada kullanildig: ile ilgili bir analiz gergeklestirilmistir.
Tablo 1’de, yapilan bu analizin sonuclarina da yer verilmistir. Ayrica, derinlik degerinin sabit
ve yiizer temeller i¢in hari¢ tutma derinlikleri ortalamasi ayr1 ayr1 gosterilmistir.
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POTANSIVEL ALANLARIN BELIRLENMES

Tablo 1. Literatiirde yer alan hari¢ tutma kriterlerinin analizi [4; 8; 10; 11; 12; 13; 16; 17, 18;
19; 26; 27; 30 33; 34; 35; 39]

100




Literatiirde yer alan ¢ok sayidaki hari¢ tutma kriteri (Bkz. Tablo 1), bu boliimde Tiirkiye
ozeline indirgenmistir. Indirgenen kriterler; riizgar hiz1, su derinligi, askeri sinirlar, balik¢ilik
alanlari, ¢evre koruma alanlari, kus gd¢ yollari, deniz ulasim hatlari, deniz tabani kablo ve
boru hatlari, toplumsal ve turistik alanlar, fay hatlar1 olarak belirlenmistir. Bu kriterler
kapsaminda hari¢ tutulan alanlar Mavi Vatan haritasindan ¢ikarilmistir. Boylece agik deniz
rlizgar enerjisi santralleri i¢in Tiirkiye’deki potansiyel alanlar belirlenmistir. Belirlenen
potansiyel alanlar, cografi bilgi sistemi (CBS) yazilimi olan ESRI ArcGIS Desktop 10.5
programindan yararlanarak haritalandirilmistir.

Bu ¢alismada kullanilan hari¢ tutma kriterleri ve bu kriterleri kullanirken hangi kisitlama
araliklarin kullanildig1, Tablo 1’in en son satirinda verilmistir. Tabloda yer alan havaalanina
uzaklik kriteri, havaalaninin bir agik deniz riizgar enerjisi santralini etkileyecek mesafeden
uzak olmasi sebebiyle bu ¢alismadaki hari¢ tutma kriterlerinden ¢ikarilmistir. Limana uzaklik
ve trafoya wuzaklik kriterlerinin ise tekno-ekonomik faktorlerle ilintilidir. Gelecekte
teknolojinin ilerlemesi ile bu iki kriterin daha ekonomik olacagi ongoriilmiis ve yine bu
calismadaki hari¢ tutma kriterleri arasina alinmamustir.

Riizgar Hizi: Riizgar hizi, projenin ekonomik verimliligi ile dogrudan baglantili olup
potansiyel alanlarin belirlenmesinde 6nemli bir hari¢ tutma kriteridir. Zayif riizgar enerjisi
potansiyeline sahip alanlar1 hari¢ tutmak i¢in kullanilan ¢ok énemli bir kriterdir (Vagiona ve
Kamilkas, 2018). Acgik deniz rlizgar enerjisi santrallerinin yerlestirilmesine yonelik
caligmalarin incelenmesinde riizgar hizi yaygin olarak dikkate alinmaktadir. Cok sayida
arastirma, 15 m/s’nin iizerindeki riizgar hizinin riizgar tiirbinlerinde hasara yol acabildigi ve
aerodinamik kuvvet diizenleyici sistemlerin uygulanmasini gerektirebildigini gostermektedir
[36]. Diger yandan, yiiksek verimli bir rlizgar enerjisi santralinin insasi i¢in yillik ortalama 6
m/s’nin iizerinde bir riizgar hizinin gerekli oldugu bilgisine literatiirden ulasilmaktadir. Bu
sebeple, bu ¢alismada riizgar hiz1 6 m/s’nin altinda olan alanlar potansiyel ADRES insas1
alanlarindan hari¢ tutulmustur. Bu kritere iligkin veriler bu ¢alismada Global Wind Atlas
resmi web sitesinden [20] alinarak Tirkiye’nin denizlerde 100 metre yiikseklik igin
hesaplanan riizgar hiz1 verilerinden yararlanilmistir. Riizgar hizi kriteri kapsaminda harig
tutulan alanlar, ESRI ArcGIS Desktop 10.5 programindan yararlanilarak haritalandirilmis ve
Sekil 4’te verilmistir.

Su Derinligi: Yiizer temelli rlizgar tiirbinleri, derin sularda kullanilabilmektedir. Ancak, bu
tirbinlerin kurulumunda demirleme hatlar1 ve elektrik hatlarma iliskin su derinligini
siirlayan bazi tasarim zorluklari ile kurulum, isletme ve bakimlarina iliskin maliyetlerle ilgili
baz1 sorunlar s6z konusu olabilir. Bu nedenle, potansiyel olmayan deniz alanlarimi harig
tutmak i¢in bir sinir deger belirlenmigstir. Mevcut teknolojik gelismelere ve mevcut alanlara
dayal1 olarak literatiirde su derinligi kriterinin iist sinir1 1000 m olarak verilmektedir (Diaz ve
Soares, 2020). Bu kritere iliskin veriler bu ¢alismada European Marine Observation and Data
Network [14] resmi web sitesinden alinarak 1000 m ve daha derin alanlar potansiyel ADRES
insast alanlarindan hari¢ tutulmustur. Su derinligi kriteri kapsaminda hari¢ tutulan alanlar,
ESRI ArcGIS Desktop 10.5 programindan yararlanilarak haritalandirilmis ve Sekil 4’te
verilmistir.

Askeri Sinirlar: Bazi deniz alanlar1 ordu tarafindan egitim amaciyla kullanilmakta,
dolayisiyla bu alanlar diger kullanimlar i¢in sinirlandirilmaktadir. Askeri alanlar; egitim
sahalari, deniz tahdit bolgeleri ve deniz 6zel giivenlik bolgelerinden olugmaktadir. Ordu
genellikle diisiik niifus yogunluguna sahip agik alanlar1 kullanmakta ve riizgar santrallerinin
havacilik iizerindeki olasi etkileri hakkinda endiselerini dile getirmektedir. Riizgar enerjisi
santrallerinin alanlarinin genisletilmesi ile askeri alanlarin genisletilmesi arasinda her zaman
bir ¢atisma s6z konusudur. Bu nedenle, ordu tarafindan kisitlama getirilen deniz alanlari,
ekonomik olarak uygulanabilir agik deniz rlizgar enerjisi santrallerinin kurulumunu
zorlagtirmaktadir [4]. Ordu tarafindan resmi olarak egitim amaciyla veya atig sahasi olarak
kullanilan deniz alanlar1 bagka bir kullanim amaciyla degerlendirilememektedir [33]. Bu
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kritere iliskin veriler bu calismada, Seyir, Hidrografi ve Osinografi Dairesi Baskanliginin
(SHODB) Denizcilere Ilanlar Yilliginda [32] bulunan Ege Denizi’ne ait egitim ve atis sahalari
haritasindan alinarak bu haritada belirlenen askeri smirlar potansiyel ADRES ingasi
alanlarindan hari¢ tutulmustur. Askeri siirlar kriteri kapsaminda hari¢ tutulan alanlar, ESRI
ArcGIS Desktop 10.5 programindan yararlanilarak haritalandirilmis ve Sekil 4’te verilmistir.

Balik¢iik Alanlari: Balik¢ilik, Tiirkiye i¢in onemli bir ekonomik gelir kaynagidir. Bu
sebeple, mevcut balik¢ilik alanlarinin korunmasi biiylik 6nem tagimaktadir. ADRES insasi
icin potansiyel alan belirlenirken bu durum goz 6nlinde bulundurulmali ve yogun balik¢ilik
alanlarina zarar verilmemelidir. Bu calismada, balik¢iligin yogun olarak yapildigi alanlar
EMODnet resmi web sitesinden [14] yillik balik¢1 gemilerinin yogunlugunu igeren veriler
alinarak tespit edilmistir. Bu kriter i¢in aylik avlanma saati verileri, 1x1 km uzamsal
coziiniirliikle kullanilmig, bes ve iizeri aylik avlanma saati verisi igeren alanlar potansiyel
ADRES insas1 alanlarindan hari¢ tutulmustur. Balik¢ilik alanlar1 kriteri kapsaminda harig
tutulan alanlar, ESRI ArcGIS Desktop 10.5 programindan yararlanilarak haritalandirilmis ve
Sekil 4°te verilmistir.

Cevre Koruma Alanlari: Yenilenebilir Enerji Genel Miidirligii (YEGM) tarafindan
hazirlanan Alansal Riizgar Kaynak Bilgisi Raporunda canlilarin yogun olarak yasadigi alanlar
cevre koruma alanlar1 dolayisiyla kullanilamaz alanlar olarak kabul edilmistir [37]. Bu
calismada, Tarim ve Orman Bakanliginin ¢evre koruma alanlarina iliskin hazirladig: haritada
yer alan verilerden yararlanarak s6z konusu c¢evre koruma alanlar1 potansiyel ADRES insast
alanlarindan hari¢ tutulmustur. Cevre koruma alanlar1 kriteri kapsaminda hari¢ tutulan bu
alanlar, ESRI ArcGIS Desktop 10.5 programindan yararlanilarak haritalandirilmis ve Sekil
4’te verilmistir.

Kus Goc¢ Yollar: Biyolojik c¢esitliligi korumak amaciyla kus go¢ yollari iizerinde uygun bir
mesafe birakarak kuslar iizerinde minimum olumsuz etki yaratilmasi1 6nemlidir (Diaz ve
Soares, 2020). Bu ¢alismada gé¢men kus rotalarimi belirlemek igin BirdLife International
Migratory Soaring Birds projesi kapsaminda hazirlanan Ugan Go¢men Kus Hassasiyeti
haritas1 verilerinden yararlanilmistir [5]. Kus go¢ yollarmin 1 km ¢evresi icerisinde kalan
alanlar potansiyel ADRES insasi alanlarindan hari¢ tutulmustur. Kus gog¢ yollar1 Kriteri
kapsaminda hari¢ tutulan alanlar, ESRI ArcGIS Desktop 10.5 programindan yararlanilarak
haritalandirilmis ve Sekil 4’te verilmistir.

Deniz Ulasim Hatlari: Tirkiye, Avrupa ile Ortadogu arasinda bir koprii niteligi tasimaktadir.
Bu nedenle, Tiirkiye denizlerinde gemi trafigi ¢ok yogundur. Kuzeybati Tiirkiye, uluslararasi
oneme sahip iki dar nakliye yoluna ev sahipligi yapmaktadir. Karadeniz ile Akdeniz
arasindaki baglantiyr saglayan Istanbul ve Canakkale Bogazlarinda yogun uluslararasi nakliye
trafigi s6z konusudur. Uluslararasi nakliye trafiginin daha giivenli bir sekilde devam etmesini
saglamak i¢in siki yasal diizenlemeler getirilmistir. Bu yasal diizenlemeler, uluslararasi
nakliye koridorlarini ¢ok agik bir sekilde tanimlamaktadir. Yapilan tanimlamalar, s6z konusu
koridorlarin etrafinda bir ADRES insa etmeyi imkansiz kilmaktadir [8]. Bu kritere iliskin
veriler bu calismada EMODnet resmi web sitesinden [14] alinarak deniz ulasim hatti
koridoruna 500 m mesafede bir tampon bdlge potansiyel ADRES insas1 alanlarindan harig
tutulmustur. Deniz ulasim hatlar1 kriteri kapsaminda hari¢ tutulan alanlar, ESRI ArcGIS
Desktop 10.5 programindan yararlanilarak haritalandirilmis ve Sekil 4’te verilmistir.

Deniz Tabam Kablo ve Boru Hatlari: Riizgar enerjisi santrallerinin insa ve bakim siirecleri
sirasinda denizalti kablolar1 zarar gorebilmektedir. Verilen zarar, onemli finansal ve sosyal
sonuclara yol agabilmektedir [36]. Bu kritere iliskin veriler bu ¢alismada Greg's Cable Map
resmi web sitesinden [21] alinarak mevcut kablo hatlarin1 korumak amaciyla 500 metrelik bir
tampon bolge potansiyel ADRES insas1 alanlarindan hari¢ tutulmustur. Deniz taban1 kablo ve
boru hatlar1 kriteri kapsaminda hari¢ tutulan alanlar, ESRI ArcGIS Desktop 10.5
programindan yararlanilarak haritalandirilmis ve Sekil 4’te verilmistir.
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Toplumsal ve Turistik Alanlar: Bu kritere iliskin veriler bu ¢alismada Diinya ¢apinda en
degerli sahil ve marinalar: tescillendirme kurulusu olan Blue Flag (Mavi Bayrak) resmi web
sitesinden [7] alinmustir. Mevcut toplumsal ve turistik alanlara hem ¢evresel agidan zarar
vermemek hem de bu alanlarin kullanicilarini gorsel ve isitsel agidan rahatsiz etmemek
amaciyla 2 km c¢apinda bir tampon bdlge potansiyel ADRES insas1 alanlarindan harig
tutulmustur. Toplumsal ve turistik alanlar kriteri kapsaminda hari¢ tutulan alanlar, ESRI
ArcGIS Desktop 10.5 programindan yararlanilarak haritalandirilmis ve Sekil 4’te verilmistir.

Fay Hatlari: Enerji sistemlerinin uygulanacagi alanlar i¢in aktif fay hatlariin konumlarinin
belirlenmesi ¢ok dnemlidir. Onemli miihendislik yapilarinin aktif fay hatlari {izerinde yiiksek
deprem riski altinda bulunmas {ilkelerin giivenligini tehdit eden ¢ok kritik bir durumdur. Bu
sebeple, fay hatlarina ait tiim bilgiler ile birlikte en son gergeklesen depremin kayma hizi,
sikligi, biiyiikliigii ve zamanlamasina iligkin verilerin de bilinmesi ¢ok 6nemlidir. Ayrica, fay
hatt1 ¢evresinde tampon bolge olusturulabilmesi i¢in fay hattinin projenin isletme siirecinde
olusturabilecegi tehlikeler gbz oniinde bulundurulmalidir [1]. Bu kritere iligkin veriler bu
calismada EMODnet resmi web sitesinden [14] alinarak fay hatt1 ve ¢evresi i¢in 150 metrelik
tampon bolge potansiyel ADRES insas1 alanlarindan hari¢ tutulmustur. Fay hatlar1 kriteri
kapsaminda hari¢ tutulan alanlar, ESRI ArcGIS Desktop 10.5 programindan yararlanilarak
haritalandirilmig ve Sekil 4’te verilmistir.
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Sekil 4. Hari¢ tutma kriterleri kapsaminda hari¢ tutulan alanlar1 gosteren haritalar (a) Riizgar
hizi, (b) Su derinligi, (c) Askeri alanlar, (d) Balik¢ilik alanlari, (e) Kus go¢ yollari, (f) Cevre
koruma alanlari, (g) Deniz trafigi, (h) Kablo ve boru hatlari, (1) Toplumsal ve turistik alanlar,

BULGULAR VE TARTISMA

(j) Fay hatlan

Acik deniz riizgar enerjisi santrali ingasina uygun potansiyel alanlarin belirlenmesi amaciyla
incelenen bilimsel caligmalarda yer alan hari¢ tutma kriterleri, Tablo 1’de listelenmis ve
mevcut siir degerleri verilmistir. Bu ¢alismada kullanilan hari¢ tutma kriterlerinin sinir
degerleri, literatiir taramas1 sonucunda belirlenmistir. Tablo 1°de listelenen on dort adet harig
tutma kriteri, Tiirkiye 6zelinde asagida verilen on kritere indirgenmistir:

Riizgar Hiz1

Su Derinligi
Askeri Simirlar
Balikeilik Alanlart
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. Cevre Koruma Alanlari
. Kus Go¢ Yollar

. Deniz Ulasim Hatlari
. Deniz Taban1 Kablo ve Boru Hatlar1
o Toplumsal ve Turistik Alanlar

o Fay Hatlar

Belirlenen hari¢ tutma kriterleri dogrultusunda elde edilen veriler, ESRI ArcGIS Desktop 10.5
programi ile her bir kriter i¢in ayr1 ayri haritalandirilmistir (Bkz. Sekil 4). 10 farkli harig¢
tutma Kriteri i¢in bir sinir degeri veya tampon bolge sinirt belirlenmistir (Bkz. Tablo 1).
ADRES ingasmin teknik, ekonomik, sosyal ve yasal a¢idan miimkiin olmadigi hari¢ tutulan
alanlar tek bir haritada toplanmis ve Tiirkiye’nin deniz sinirlarini gosteren Mavi Vatan
haritas1 iizerinde gosterilmistir. Mavi Vatan haritast iizerinde hari¢ tutulmayan alanlar,
Tiirkiye MEB sinirlar1 dahilinde ADRES insasinin miimkiin oldugu potansiyel alanlar
gostermektedir. Bu potansiyel alanlar1 gosteren harita Sekil 5°te verilmistir.

7
7
LEJANT
Kullaniimayan Alanlar - Fay Hatlar
Balikgilik Alanlari V7] Askeri Alanlar
Toplumsal ve Turistik Alanlar \:l Gevre Koruma Alanlar
Kus Gog Yollari I rizgar Hiz
B oeniz Tabani Kablo Hatlan  [Jl] Su Derinligi
- Deniz Ulagim Hatlan Potansiyel Alanlar
0 205 410
1km

Sekil 5. Tiirkiye’de ADRES ingasina uygun potansiyel alanlar1 gosteren harita

Sekil 5°te verilen haritada hari¢ tutma kriterlerinin her biri farkli bir renk ile gosterilmistir.
Acik mavi alanlar, hari¢ tutulmayan potansiyel alanlari temsil etmektedir. Hari¢ tutulan
alanlarmn en biiyiik kismmi 1000 metreden derin olan alanlar olusturmaktadir. ikinci sirada
riizgar hiz1 acisindan verimli olmayan 6 m/s hizdan daha diisiik riizgar hizina sahip alanlar
gelmektedir. Ugiincii sirada ise askeri agidan izin verilmeyen alanlar yer almaktadir.

Hari¢ tutma kriterlerinin Mavi Vatan haritas1 {izerinde uygulanmasi sonucunda asagida
stiralanan bulgulara ulasilmistir:

. Karadeniz’de Sinop’un batisindan baslayarak Samsun agiklarina kadar
olan alan, ADRES insas1 i¢in potansiyel alanlardir. Ayrica, Kirklareli agiklarmin biiyiik
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boliimii ve Istanbul’un Karadeniz’e bakan tarafinin kiiciik bir boliimii ADRES insasi icin
potansiyel teskil etmektedir.

. Marmara Denizi’nde yogun deniz ulasim hatlar1 ve askeri sinirlarin
kapladig1 genis alan sebebiyle Marmara Denizi’nin sadece kiigiik bir boliimii ADRES ingas1
icin potansiyel olugturmaktadir.

. Ege Denizi’nde riizgar hiz1 ve su derinligi kriterleri saglanmaktadir. Ancak, deniz
ulagim hatlar1, askeri alanlar ve sahile yakin kisimlarda yogun balik¢ilik alanlarinin bulunmasi
sebebiyle ADRES insasi i¢in potansiyel tasiyan alanlar kisitlidir.

. Hari¢ tutulan bdlgelerin kapsamadigi Bozcaada’nin yakin g¢evresi ile Gok¢eada’nin
genis ¢evresi ADRES insasi i¢in potansiyel alanlar icermektedir. Balikesir Korfezi, mavi
bayrak koy ve limanlarinin kapladig: kiigiik bir alan disinda, ADRES insas1 igin son derece
uygundur.

o Mugla’nin Gokova Korfezi nin sahile yakin olan boéliimlerinde, ¢cevre koruma alanlari
sebebiyle hari¢ tutulan alanlar mevcuttur. Bu alanlarin disinda kalan kisimlar, ADRES ingas1
icin potansiyel alanlardir. Bu potansiyel alanlarin yani sira, Ege Denizi’nin sahile uzak olan
uc noktalar1 potansiyel alanlar arasinda gosterilebilir.

o Akdeniz’de riizgar hiz1 ve su derinligi kriterleri sebebiyle mevcut alanlarin biiyiik bir
kismi1 hari¢ tutulmustur. Anamur’dan Silifke’ye kadar olan sahillerden itibaren Kuzey Kibris
Tiirk Cumhuriyeti’nin MEB bolgesine kadar olan alan, su derinligi kriteri sebebiyle harig
tutulan kiiclik bir alan diginda genis bir potansiyel alan olusturmaktadir. Samandag
sahillerinden itibaren Akdeniz agiklarina kadar olan genis bir alan, deniz tabani kablo hatlari
sebebiyle hari¢ tutulan kiigiik bir alan disinda, ADRES ingas1 i¢in potansiyel alan teskil
etmektedir.

SONUC VE ONERILER

Tiirkiye’de ADRES ingasina uygun olmayan alanlar, hari¢ tutma kriterleri dikkate aliarak
tespit edilmistir. Yapilan literatiir taramasi sonucunda ulasilan ¢ok sayidaki hari¢ tutma kriteri
Tiirkiye 6zelinde degerlendirilerek on adet kritere indirgenmistir. indirgenen kriterler; riizgar
hizi, su derinligi, askeri sinirlar, balik¢ilik alanlari, ¢evre koruma alanlari, kus go¢ yollari,
deniz ulasim hatlari, deniz tabani kablo ve boru hatlari, toplumsal ve turistik alanlar, fay
hatlaridir. Bu ¢alismada ulasilan sonuglar ¢ercevesinde asagidaki oneriler sunulmustur:

. Harig¢ tutma kriterleri kapsaminda belirlenen potansiyel ADRES ingas1 alanlari, dogru
sekilde degerlendirilerek uygunluk haritalar1 olusturulabilir. Uygunluk haritalar1 kapsaminda
potansiyel alanlar enerji verimlerine gore siralanabilir ve yatirim onceligi gerektiren alanlara
iligkin planlama yapilabilir.

. Bu calismada, calisma alami belirlenirken karasuyu sinirlar1 yerine Mavi Vatan
Haritas1 kapsaminda MEB simurlar1 dikkate alinmistir. Mavi Vatan Haritasinin kullanilmasi,
Tiurkiye’nin milli menfaatleri agisindan olduk¢a Onemlidir. Ege Denizi ve Akdeniz’de
karasuyu sinirlarini kullanan bilimsel ¢alismalarin aksine, bu ¢alismada Mavi Vatan haritast
kullanilarak ADRES ingasina uygun potansiyel alanlar biiyiik oranda artirilmistir. Mavi Vatan
Haritas1 sadece ADRES projelerinde degil, Tiirkiye denizlerinde yapilmasi planlanan biitiin
enerji projelerinde kullanilabilmektedir. Bu sebeple, Mavi Vatan Haritasina gereken 6nem
verilmeli ve desteklenmelidir.

. Hari¢ tutma kriterleri arasinda yer alan riizgar hizi kriteri verileri, karasal riizgar hizi
Olctim verilerinden alinmig tahmini verilerdir. Daha dogru veriler icin ADRES potansiyel
alanlarinin yerinde ol¢limii yapilmalidir. Bu sebeple, Tiirkiye’de agik denizlerde olgiim
yapabilecek cihazlara yatirim yapilmasi gerekmektedir.

o Hari¢ tutma kriterleri arasinda en fazla alan kaplayanlardan birisi, askeri alanlardir.
Askeri sinirlar kriteri kapsaminda hari¢ tutulan alanlarin, ilgili devlet kurumlar aracilig ile
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iilke menfaatleri dogrultusunda tekrar gézden gecirilmesi gerekmektedir. Gozden gecirmenin
ardindan Tiirkiye’de ADRES insasina uygun potansiyel alanlar genisletilebilir.

. Hari¢ tutma kriterlerinden biri olan su derinligi, mevcut teknoloji dahilinde 1000 m
olarak smirlandirilmistir. Gelecekte gelisecek olan teknoloji ve temel sistemleri ile uygun
goriilen su derinligi st sinir1 artirilabilir. Bu artis sonucunda, Tiirkiye ADRES potansiyel
alanlar1 Karadeniz ve Akdeniz bolgesinde genisleyebilecektir.

. Fay hatlar1 hari¢ tutma kriteri, ADRES inga edilecek alanin, mevcut fay hattina
olabilecek en diisiik mesafesi goz oniine alinarak hesaplanmistir. Hesaplanan bu tampon bdlge
deprem riski yiiksek olan alanlar1 temsil etmektedir. Fakat, bu tampon bolgenin disinda kalan
alanlar icin deprem riski halen mevcuttur. Bu alanlara yapilmas: planlanan ADRES’in
projelendirilmesi sirasinda mevcut riskler ayrintili bir sekilde hesaplanmali, bu hesaplamalar
sahada yerinden alinacak orneklerle zemin mekanigi yoniinden desteklenmelidir. ADRES
insasinda kullanilacak olan riizgar tiirbinleri, bu hesaplamalar g6z Oniline alinarak
tasarlanmalidir.

o Tiirkiye’de ADRES insas1 i¢in potansiyel alanlar, hari¢ tutma kriterlerinin kapladigi
alanin Tiirkiye MEB sinirlar1 dahilindeki alandan ¢ikarilmasi ile tespit edilmistir. ADRES
ingasina uygun potansiyel alanlar, planlamaci ve yatirimcilar i¢in gelecekte degerlendirilmesi
ongoriilen bir altlik niteligindedir. Dogru bir planlama ile hem Tiirkiye’ nin acik deniz riizgar
enerjisi kaynaklari verimli bir sekilde kullanilabilecek hem de yanlis planlama sonucu
yapilabilecek gereksiz yatirimlarin 6niine gecilebilecektir.
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Abstract

Fodders contribute 51% in livestock feeding sources in Pakistan. Increasing livestock
population is surging pressure on agriculture to meet their daily required intakes of dry matter
and proteins. Our indigenous fodder crops have lost their potential to fulfil requirements due
to which we are facing forage shortage during different periods of the year. Perennial fodders
can be an alternative to less productive annual fodders. Mombasa grass (Panicum maximum
syn. Megathyrsus maximus Jack.) is a new introduction to our cropping systems which is
facing some developmental issues due to some soil and environmental factors. Thus, some
experiments were conducted at Students Research Area, University of Agriculture, Faisalabad
to access the proper propagation method through seed. Firstly, direct seeds were sown on
ridges which were very poorly germinated. In the next experiment, seeds were sown in pots
with different sowing depths. Maximum germination was noticed from 2 cm sowing depth.
Third time, seeds were broadcasted over flat unpulverized bed and covered with farm yard
manure. In the above field trials, irrigation was only applied on sowing and then one week
after sowing. Germination in third experiment was also affected but better than in the first
experiment. Then, it was concluded from experiences and results of second experiment. that it
requires continuous moist soil and well pulverized soil for proper germination. Then in the
fourth experiment, soil was well pulverized, made the lines with a stick and then seeds were
line sown and covered with very thin soil layer. Soil moisture (>75% field capacity) for 10
days was maintained, and the results were highest of all the time. Thus, it is recommended to
farmers to sow nursery of mombasa grass in lines (not deeper than 2 cm) covered with a little
soil and keep the soil moist upto 10 days for its good germination and handling.

Key words: Mombasa grass, Panicum mamimum, Megathyrsus maximum, Germination,
Plantation, Nursery
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ABSTRACT

In terms of materials, interest in composite materials has been increasing rapidly in recent
years. They are preferred in many sectors such as the aviation sector, automotive industry, and
construction sector due to their high performance/weight relationship. In composite materials,
the polymer main matrix and the additives added to the polymer material determine the
performance of the composite. In this experimental study, the effect of silicon dioxide
additive used as filler material in pipes on unsaturated thermoset polyester material was
investigated. To produce composites, silicon dioxide (SiO2) or silica with 250 um particle size
was added to the unsaturated polyester main matrix at different ratios of 20, 30 and 50% by
weight and produced by resin casting method. The mechanical properties of the composite
such as flexural strength (FS), flexural modulus (FM), deformation ratio in bending and
hardness were investigated. As a result, significant changes were observed in the mechanical
properties of the composites depending on the SiO- filler ratio. A decreasing in the FS and
deformation ratio of the composites was observed with increasing SiO, content. However, a
significant increase in the FM and hardness was detected. The lowest flexural strength with a
value of 48.4 MPa and the lowest deformation ratio with a value of 0.97% were obtained in
UP composite filled with 50% SiO.. The highest flexural modulus of 5230 MPa and the
highest hardness of 49 Barcol were obtained in UP composite with 50wt.% SiO> filler. The
fracture surface and matrix-SiO; filler interfacial investigations of the composite materials
were carried out using scanning electron microscopy (SEM).

Keywords: polyester, thermoset, SiO2, mechanical properties, composite

INTRODUCTION

Polymer based composite materials have been widely used in various fields of industry in
recent years. One of the main components used in the production of composite materials is the
polymer main matrix and the other is additives. Although the polymer matrix varies according
to the field of use in the industry, it can sometimes be thermoplastic based and sometimes
thermoset based. Unsaturated polyester is one of the most widely used resins among
thermoset plastics. Polyesters are formed by the condensation polymerization of difunctional
acid (phthalic acid), anhydride (maleic anhydride) and difunctional alcohol. Unsaturated
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polyester resins are classified as terephthalic, orthophthalic and isophthalic. While
terephthalic resins are preferred in applications where high strength and chemical resistance
are required, isophthalic resins are preferred in applications where thermal resistance and
toughness are required in addition to strength, while orthophthalic resins are preferred due to
their easy availability [1]. The most important step in the production of polyester-based
composites is the polymerization of the polyester resin. In the first stage of the
polymerization, the initiator (curing agent) and the catalyst that increases the reaction rate are
used in the polymerization. The most used initiators are methyl ethyl ketone peroxide,
benzoyl peroxide and alkyl peroxides. The most preferred catalysts are cobalt octoate and
cobalt naphthalate applied with the initiator. [2]. One of the most important materials used in
composite production is additives. Depending on the properties expected from the composite,
sometimes reinforcements [3-6] such as carbon fiber, aramid fiber, glass fiber, basalt fiber,
natural fibers and textile fibers are used, while sometimes particulate additives [7-12] such as
calcium carbonate, glass powder, talc, kaolin, feldspar, glass ball, glass sphere and basalt are
used. SiO2 particles are one of the additives used in composite production due to their solid
form, colorless, low cost, and easy accessibility. Since it does not react with water, it has a
wide usage area. In addition to this feature, it is also very resistant to acids. Numerous articles
have been found in the literature on the production of unsaturated polyester-based composites
[3-14]. In these studies, it was stated that many factors such as the effect of filler material
type, the effect of filler ratio, filler shape, particles size affect the performances of the
composite.

In this study, the effect of 250 um particle size silicon dioxide additive used in different ratios
in the composition of a product used in the construction industry on the mechanical
performances of the composite was studied. For this purpose, flexural test and hardness
measurements were performed. Flexural strength, flexural modulus, deformation ratio and
Barcol hardness values of the composites were determined. Scanning electron microscopy
(SEM) was also used for fracture surface microstructure investigations.

EXPERIMENTAL
Material

Unsaturated polyester (UP) resin was used as the main matrix material in the experiments,
while silicon dioxide was used as filler material. The resin used in the study as the matrix
material is terephthalic type unsaturated polyester resin. Unsaturated polyester resin is in
liquid form and was purchased from Boytek / Istanbul. The silicon dioxide additive used as a
filler material has an average particle size of 250 um and was obtained from Kumsan
Company/ Istanbul. The sieve analysis result of the silicon dioxide additive is given in Table
1 below. To produce thermoset based composites, some crosslinking agent is added to the
resin. The hardener used in this study is Methyl Ethyl Ketone Peroxide (MEK-P), which was
added to the UP resin at a rate of 2%. In addition, a certain amount of cobalt octoate based
accelerator was added to accelerate the crosslinking of the composite.
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Table 1. SiO; particle size analysis used in the experiments.

Mesh No Particle Size (um) Sand (%)
1(1000) >=1000 0

2 (710) 1000-710 0.903
3 (500) 710-500 15.946
4 (355) 500-355 29.986
5 (250) 355-250 39.714
6 (180) 250-180 11.433
7 (125) 180-125 1.705
8 (90) 125-90 0.301
9 (63) 90-63 0.011
Pan 20-0 0.000
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Figure 1. a) Average particle size and b) optical microscope image of the SiO; filler used in the experiments

Preparation Method Of Silicon Dioxide-UP Composites

UP based thermosetting polymer composites with different levels of silicon dioxide filler
filled were produced using silicone mould casting technique. For this purpose, first a
thickener was added to the UP resin and then SiO, was added at 20%, 30% and 50% by
weight to produce the composites. Table 2 shows the recipe of the materials used in the study.
The viscosity of liquid polyester resin in pure form is around 400 Pas. To use it in composite
production, the viscosity of the liquid polyester resin needs to be adjusted. For this purpose,
2% of a thickening additive called Aerosil was added to the resin and mixed in a mechanical
mixer. The viscosity of the polyester resin with Aerosil added reached around 900 Pas. The
increase in viscosity is for the homogeneous distribution of the additive added to the UP resin
and to prevent collapse in the mould. Then SiO2 was added separately at different ratios and
mixing was carried out homogeneously in a mechanical mixer rotating at 650 rpm for 60
minutes. Methyl-ethyl ketone-peroxide (MEK-P) hardener, a crosslinking agent to provide
thermosetting properties, was then added to the mixture and mixed in a mixer for 30 seconds.
The silicon dioxide filler was immediately cast into silicone moulds to prevent possible
precipitation of the silicon dioxide filler in the polyester resin. Special silicone moulds were
manufactured to produce flexure and hardness test specimens in accordance with ISO
standard. The hardening process of the test specimens poured into silicone moulds was carried
out by keeping them at room temperature for about 8-10 hours. The composite production
steps in the experiments are given schematically in Figure 2. The flexure and hardness test
samples were then kept in an oven at 70 °C for 1 hour to ensure complete curing. The test
specimens were then conditioned by keeping them in a climate-controlled environment for 3
days.
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Table 2. Prescription of composite materials used in study.

Test No | Materials Abbreviation
1 Pure unsaturated polyester UP

2 20wt.%SiO; filled unsaturated polyester composite UP-20Si0;

3 30wt.%SiO; filled unsaturated polyester composite UP-30Si0;

4 50wt.%SiO; filled unsaturated polyester composite UP-50Si0;

MECHANICAL TESTS
Three-Point Bending Tests

Test specimens for bending tests were made in accordance with ISO 14125 (ISO178)
standards. Bending tests of silicon dioxide filled unsaturated polyester composites were
carried out on a Zwick Roell brand Z250 model universal tensile testing machine. A
schematic view of the flexural test rig is given in Figure 3. Bending tests were carried out
under ambient conditions at a bending speed of 5 mm/min. At least five test specimens were
tested in bending tests. The data obtained because of the test were recorded in computer
environment. The data used in the study are the arithmetic mean of the data obtained in the
bending test of five test specimens. Standard deviations were also determined. The figures in
the experimental results section of the study are drawn according to the average values
obtained on the device.

Composite Production Steps

; A Silica
Folyester resin Thickening agent

e

Mechanical mixer 1 haour BSO revimin

MEK-P Twt. %

Mechanical mixer ‘ \ 30 seconds mixing

Casting

Mould {"ﬁ@ @

g-10 hours holding
Figure 2. Schematic production steps of polyester/SiO, composite
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The flexural strength of the composite materials produced was calculated using the formula
below. All distances in the formula are taken in mm.

3PL
o=—
2bh*
In the equation given above;

P is the load applied to the test specimen (N), L is the distance between two supports (span), b
is the specimen width and h is the specimen thickness.

In addition, the deformation rate of composite materials during bending test was calculated
using the following formula.

6Dh
e=T

In the above equation, all distances are given in mm. In the equation, ¢ is the deformation rate
or strain rate in bending (%), D is the maximum bending amount of the centre of the test
specimen, h is the thickness of the test specimen and L is the span or distance between the two
supports.

The flexure tests were carried out in a climate-controlled test environment under room
temperature of 23 °C and 50% humidity conditions.

b)
Figure 3. Three-point bending test a) visual and b) schematic test setup (1ISO14125)

Hardness Tests

Hardness measurements were made in accordance with ASTM D2583 (TS EN 59) standards.
In this standard hardness measurement, care should be taken to ensure that the feet of the
tester are in the same plane with the surface to be tested. In hardness measurement, the Barcol
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hardness tester is pressed against the sample surface with increasing force. The force is
applied to the surface until the maximum value for the sample surface is reached on the
display on the device and the Barcol Hardness value is read from the display. Hardness
measurements were made from at least ten different points of each sample and the average of
these values was accepted as the Barcol hardness of the sample. The arithmetic average of the
data obtained in the tests was taken. Figure 4 shows the image of the hardness tester used in
hardness measurement.

Figure 4. Barcol hardness tester

Scanning Electron Microscope (SEM) Microstructure Investigations

The fracture surface microstructure examinations of the specimens broken after the bending
experiment were carried out using a JEOL scanning electron microscope. After the fractured
surfaces were cut to the appropriate dimensions for the microscope, they were coated with a
thin layer of gold by spraying method in the coating device to provide conductivity in the
microscope. After coating, microstructure examinations were carried out in the SEM device at
an accelerating voltage of 10KV.

RESULTS AND DISCUSSION

Figure 5 shows the fracture surface image of the unsaturated polyester composite containing
30% SiO> taken by scanning electron microscopy after the bending test. In the figure, large
and small sized white particles (light colour) were observed within the main matrix (dark
colour). When EDS analysis was performed in the scanning electron microscope, it is seen
that the point shown with number 1 on the Figure given in Figure 5a is Silicon active (see
Figure 5b). The same analysis was performed on the small white point given with number 2
and Si active result was obtained. This means that the particles in points 1 and 2 are SiO>
particles. At the point numbered 3, it was determined that element C was active. However, it
was not included in the article. The fact that element C is active means that this is a polymer
material, that is, the unsaturated polyester main matrix used in the study.

116




Burzed-1

Elt. | Line | Intensity | Error | Conc | Units
(c/s) 2-sig
C |EKa [2401 3008 7473 | wth
O [Ea [353.0% 11.883 | 43.540 | wt%
Na |Ea |166.88 8170 | 8827 |wth
Mg [Ea | 5070 4503 | 2326 wt %
Al [Ea [741 1721 | 0316 |wt%
51 [KEa [815.38 18.058 | 32788 | wt%
Ca [Ka [7654 5047 14630 | wth
100.000 | wt% [ Total

O T T S S e T T S S S R |
Carsar=_ g, al 3 ar [ T rr
=73 Window 0,005 - 40.955= 17062 on

a) b)

Figure 5. EDS analysis of the composite taken in SEM

Figure 6 and Table 3 present the variation of FS and FM of UP composites filled with silicon
dioxide at different ratios depending on the silicon dioxide filler content. As can be seen in the
figure, very little change was observed in the FS of composites with 20wt.% and 30wt.%
silicon dioxide fillers. However, 50wt.% silicon dioxide filler caused the FS of the composite
to decrease by about 24% compared to the UP resin. Pure UP resin is brittle and increasing
the silicon dioxide content in the UP caused a decrease in the FS of the composites. In other
words, the addition of silicon dioxide to the resin increased the stiffness of the composites and
caused the composite to be more rigid and brittle.

As can be clearly seen in the figure, the FM of the polyester-based composites increased
significantly due to the increase in the silicon dioxide filler ratio. While the FM of the unfilled
polyester resin was found to be 2020 MPa, when SiO> was added at different ratio of 20%,
30% and 50%, the FM of the composites were obtained as 3350 MPa, 5170 MPa and 5230
MPa, respectively. Compared to the FM of polyester resin without fillers, the FM of
composites containing 20%, 30% and 50% silicon dioxide increased by 65.8%, 155.9% and
158.9%, respectively. As can be seen, the highest FM was obtained in the UP composite with
50% silicon dioxide filler with a value of 5230 MPa, while the lowest FM was obtained in the
unfilled UP polymer with a value of 2020 MPa.
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Figure 6. Variation of flexural strength and flexural modulus of unsaturated polyester
composites depending on SiO filler ratio

The variation of Barcol hardness values and deformation ratio values in bending of UP/Silica
composites containing different ratios of silica is shown in Figure 7 depending on the SiO>
filler ratio. As can be seen in the figure, the hardness values of the composites increased
significantly with the increase in silicon dioxide filler content. While the hardness value of the
pure unsaturated polyester polymer was obtained as 26.3 Barcol, the hardness value reached
to 33.1, 40.6 and 49.0 Barcol hardness by increasing the silicon dioxide filler content to 20, 30
and 50 wt.%, respectively. Compared to the hardness value of the unfilled polyester resin
(26.3 Barcol), the hardness values of the composites containing 20%, 30% and 50wt.% silicon
dioxide increased by 25.8%, 54.3% and 86.3%, respectively. As can be seen in the figure, the
highest hardness value was obtained in the polyester composite with 50 wt% SiO, added with
a hardness value of 49.0 Barcol. In other words, the increase in the silicon dioxide filler added
to the polyester resin increased the hardness values of the composite significantly. It was
determined that the hardness value of pure unsaturated polyester polymer had lower hardness
than the hardness of composites containing SiO: filler at different ratios.
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Figure 7. Variation of hardness and % deformation rate of unsaturated polyester composites
depending on SiO; filler ratio

Looking at the change in the deformation ratio depending on the increase in the silicon
dioxide filler ratio given in Figure 7, it was found that the deformation ratio decreased
significantly with the increase in the silicon dioxide filler ratio. The average deformation
ratio of unsaturated polyester resin in bending was found to be 2.9%. When silicon dioxide
was added to the unsaturated polyester resin at different ratios of 20%, 30% and 50wt.%, the
deformation ratio values of the composites in bending were determined as 1.80%, 1.3% and
0.97%, respectively. Considering the data obtained, as the silicon dioxide filler content added
to the unsaturated polyester resin increased, the composite materials became more rigid, i.e.,
SiO filler caused embrittlement of polyester-based composite materials.

Table 3. Mechanical performances of materials used in the experiments.

Materials Flexural strength, | Flexural Modulus, | Deformation ratio Hardness (Barcol)
MPa MPa (%)

UP 63.9+£16.3 2020+424 2.94+0.55 26.3+2.3

UP-20Si0O; 62.5+5.23 3350+213 1.8+0.19 33.1£2.8

UP-30Si O, 63.8+6.66 5170+786 1.3+0.28 40.6+3.3

UP-50Si O, 48.4+0.84 5230+527 0.97+0.11 49+4.1

The fracture surface image of 30% SiO> filled UP composite taken by scanning electron
microscope because of fracture in bending is given in Figure 8. In Figure 8a, it can be stated
that the silicon dioxide filler added to the unsaturated polyester structure is homogeneously
distributed in the main matrix. In Figure 8b, it is investigated whether the silicon dioxide in
the silica/polyester composite and the polyester are well bonded by further magnification. As
can be seen in the figure, although there is good interfacial bonding in some regions, it is
observed that the interfacial bonding is not good in some regions.
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Figure 8. Fracture surface image of 30wt.% SiO> filled UP composite taken by scanning
electron microscope after fracture in bending.

CONCLUSIONS

The following conclusions were drawn from the experimental study in which the mechanical
properties and microstructures of UP/ silicon dioxide composite materials were investigated.

- The change in FS of polyester composites with 20% and 30wt.% silicon dioxide fillers was
very little. However, the addition of 50wt.% silicon dioxide to the matrix caused the flexural
strength of the composite to decrease by about 24% compared to the unfilled polyester resin.

- The FM of the composite increased significantly (from 3350MPa to 5230 MPa) because of
increasing the silicon dioxide filler content (from 20% to 50%), while the FM of the
unsaturated polyester without fillers was 2200 MPa. Compared to the FM of the unfilled
polyester in bending, the increase was approximately 65.8% (for UP-20SiO) and 158.9% (for
UP-50Si0y).

- The deformation ratio changes in bending of UP-SiO. composites at different ratios varied
(between 2.9 and 0.97%) with increasing SiO: filler ratio. That is, increasing the silicon
dioxide filler content in the matrix (from 20wt.% to 50wt.%) decreased the deformation ratio
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change in bending (by 37.9% and 66.5%, respectively).

- While the hardness of UP without additives was 26.3 Barcol hardness, increasing the SiO>
additive content in the composite (from 20% to 50%) caused the Barcol hardness value of the
composite to increase by about 43.7% from 33.1 to 49.

- Addition of silicon dioxide fillers of 20, 30 and 50 wt% to the polyester base matrix
significantly increased the hardness of the composites. Compared to the hardness value of the
pure polyester resin (26.3 Barcol), the hardness values of the composites containing 20%,
30% and 50wt.% silicon dioxide reached approximately 26.3, 33.1, 40.6 and 49.0 Barcol
hardness values and increased by 25.8%, 54.3% and 86.3%, respectively.

- From the scanning electron microscopy, it can be stated that the interfacial bonding between
the silicon dioxide filler and the unsaturated polyester is partially good, but the silicon dioxide
fillers are homogeneously distributed in the matrix.
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ABSTRACT

In this experimental study, the mechanical properties of unsaturated polyester-based
composites filled with glass powder and reinforced with glass fiber at different ratios were
investigated. Polyester based composites with 20 wt% glass powder filled and 7 and 10 wt%
short glass fiber reinforced composites were used in the current study. The composites were
subjected to bending and hardness tests. Composite test specimens were produced by pouring
into silicone molds by liquid resin casting method. The properties of the composite materials
such as hardness, flexural strength, flexural modulus, and deformation ratio in bending were
investigated. As a result, some changes were observed in the mechanical performance of the
materials depending on the glass powder filler and glass fiber reinforcement ratio in the
composite. Compared to pure unsaturated polyester resin, both glass powder and glass fiber
reinforced composites showed a significant increase in hardness and flexural modulus. While
the flexural strength of glass fiber reinforced composites increased compared to pure
polyester resin, it was found to decrease in glass powder filled polyester composite. Both
glass fiber reinforcement and glass powder addition caused a decrease in the deformation ratio
of the composite materials in bending. The highest flexural modulus of 4020 MPa, the highest
flexural strength of 156 MPa and the highest hardness of 45 Barcol were obtained in 10wt.%
glass fiber reinforced unsaturated polyester composite. As a result, both glass fiber
reinforcement and the addition of glass powder increased the hardness and stiffness of the
composite.

Keywords: Glass fiber, unsaturated polyester, mechanical properties, composite, thermoset,
glass powder

INTRODUCTION

Unsaturated polyester thermosetting resins (UP) are one of the most widely used
thermosetting resins in the world. More than 2 million tons of unsaturated polyester resins are
used in the world to make a wide variety of products [1-5]. Unsaturated polyester
thermosetting resins are condensation products of unsaturated acids or anhydrides and
diacid/diacid-free diols. The unsaturation in thermoset polyesters provides a site for
subsequent crosslinking. Unsaturated polyester materials are one of the most widely used
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resins among thermoset polymers. The mechanical properties of these thermoset resins in
their pure form are not enough for mankind. As with other polymer materials, scientists
produce composite materials that meet different expectations by adding various additives /
fillers to the polyester resins. These composites are encountered in every field and stage of
industry and daily life. Depending on the type of additive material, particle size, crosslinking
agents, reaction initiators and other strength enhancers, additives and fillers, thermoset based
composites with a wide range of chemical, mechanical, and thermal properties can be
produced [6-10]. Glass fiber, aramid fiber, carbon fiber, mineral fibers, basalt fiber and
natural fibers are generally used as reinforcements in all polymer-based composites [11-19].
In addition, additives such as calcite, talc, glass bead, glass sphere, silicon dioxide, basalt
powder, kaolin are used as fillers [20-24].

Composite materials are materials formed by combining two different materials for a specific
purpose. In polymer-based composite materials, one of the two different materials is the
polymer main matrix and the other is usually inorganic-based filler and/or reinforcements.
Composite materials play an important role especially in sectors such as automobile, aircraft
and space industry, electrical/electronic industry, marine industry, and construction industry.
Among composites, glass fiber reinforced composites are strong enough in terms of strength
and are used in many applications in industry. Among glass fibers, E-type glass fibers
generally provide very good mechanical properties for thermoset based composites. Type E
glass fibers are usually silica based. The silica content in glass fibers varies according to the
glass type. Generally, the silica content in the fiber varies between 50% and 60%. The
following compositions are usually found in glass fibers. Type E-fibers are inexpensive and
provide good mechanical properties and good electrical insulation properties. To obtain
excellent mechanical properties, the fibers and the polymer matrix in the composite must be
well bonded. At the same time, fillers such as calcium carbonate, talc, kaolin, mica, and
additives such as glass powder are added to thermoset based polymers. Glass powder is a type
of glass containing silica like glass fiber. It is a commercial product obtained by crushing
waste glass. It is used as a filler material in composites. While there are many studies on glass
fiber in the literature, publications on glass powder [25-29] are rarely encountered.

In this research, it is aimed to shed light on the properties of industrial materials manufactured
from polyester materials. For this purpose, UP-based composites reinforced with 7% and 10%
by weight of E-type glass fiber in the form of glass mat and 20% glass powder were produced
by resin casting method and their mechanical properties were investigated. Fracture surfaces
and interfacial properties of the composites were investigated using scanning electron
microscopy.

EXPERIMENTAL
Materials

Unsaturated polyester resin is a liquid that solidifies when a hardener is added. This resin is a
thermosetting resin formulated to cure at room temperature conditions. The unsaturated
polyester resin used in the study was obtained from Boytek/ Istanbul-Tiirkiye. To harden and
cure the thermoset resin, hardener is added at certain ratios. The hardener used in this study is
Methyl Ethyl Ketone Peroxide (MEKP). Glass fiber reinforcement material was chosen as a
reinforcement. Glass fibers are compatible with polyester and surface modified. Glass fibers
are in the form of glass felt (tulle) and were obtained from Metyx company from Istanbul.
Glass powder was obtained from Akcihan company in Diizce, Tiirkiye, which is produced by
crushing and recycling the waste of window glass and grinding it in mills and has a particle
size range of 1-50 um. The polyester resin, glass fibers and glass powder used in the
experiments are given in Figure 1 below.
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Figure 1. Visuals of the materials used in the study.

Preparation Method Of UP Based Composites

The prescription of the composite materials containing glass fiber reinforcement and glass
powder filler used in the experiments was made as given in Table 1 below. In the study,
bending and hardness properties of glass fiber reinforced, and glass powder filled unsaturated
thermoset polymer composites were investigated and tested. For this purpose, test samples
were prepared in accordance with 1ISO standards. Specially manufactured molds made of
silicone material in accordance with the standards were used for the test specimens.

Table 1. Composition of composite materials used in the experiments.

Test No | Composition Of Materials Abbreviation
1 Pure unsaturated polyester resin UP

2 Twt.%glass fiber reinforced unsaturated polyester composite UP-7GF

3 10wt.% glass fiber reinforced unsaturated polyester composite UP-10GF

4 20wt.%glass powder filled unsaturated polyester composite UP-20GP

Sample production was carried out using the resin casting technique. In the resin casting
process, pure polyester resin was first poured into molds and manufactured. In the production
of polyester-based composite materials, inorganic additives added into the liquid resin
precipitate in the liquid resin due to their density. This is undesirable and homogeneous
distribution should be ensured. For this reason, the fluidity of the liquid polyester resin needs
to be adjusted. For this purpose, 2% thickening additive was added into the liquid polyester
resin at room temperature and mixed in a mechanical mixer. As a result of mixing, different
ratios by weight (20% glass powder, 7% glass fiber and 10% glass fiber) were added
separately to the resin which was adjusted to the desired viscosity and mixed in a mechanical
mixer for 30 minutes. After mixing, each recipe was immediately poured into molds made of
silicone to prevent precipitation of glass powder and glass fiber additives in the possible resin.
The test samples were kept at ambient temperature for at least 24 hours to produce the
polyester composites. Then, the flexure and hardness test specimens were placed in an oven at

125




70°C for 1 hour for complete curing. The test specimens were then conditioned in a room
temperature of 23°C and 50% humidity for 3 days.

MECHANICAL TESTS
Hardness Test

The Barcol hardness test was performed on the specimens using a standard Barcol hardness
tester. Hardness measurements were made in accordance with ASTM D2583 (TS EN 59)
standards. This standard is used for glass fiber reinforced plastics with Barcol hardness tester.
A steel truncated cone-shaped needle with a diameter of 0.157 mm and a flat tip of 26 degrees
is inserted into the sample. In hardness measurement, care should be taken to ensure that the
surface of the sample to be tested is smooth. The measurement process is performed by
placing the material whose hardness is to be measured on a flat surface and then placing the
needle part of the Barcol Hardness Tester on the sample in a balanced manner. During the
test, the feet of the tester must be in the same plane with the surface to be tested. The Barcol
hardness tester, held firmly by hand between the feet and the needle section, is pressed
smoothly and with increasing force on the surface of the sample. The force is applied to the
surface until the maximum value for the sample surface is reached on the display on the
device and the Barcol Hardness value for the sample surface is read on the display. Hardness
measurements were made from at least ten different points of the specimen and the average of
values was taken as the Barcol hardness for the sample.

Three-point Flexural Test

Flexural tests of glass fiber reinforced, and glass powder filled polyester based thermoset
composite materials were carried out on a Zwick Roell Z250 tensile testing machine. A
schematic picture of the flexure test machine is given in Figure 2. Flexure test samples were
prepared in accordance with 1SO 14125 (ISO178) standards. The tests were carried out by
applying force at a bending speed of 5 mm/min to the test specimens prepared in the flexure
test machine. Flexural strength, flexural modulus and deformation rate in bending were
determined. At least five test specimens were subjected to bending test and the data obtained
were recorded in computer environment. Then the arithmetic average of the data obtained was
taken.

The flexural strength of glass powder filled, and glass fiber reinforced composite materials
was calculated using the following formula.

3PL
g =
2bh>

In the above equation;

P is the applied load (N), L is the span between supports (mm), b is the width (mm), h is the
thickness (mm).

The flexural modulus was calculated by the following formula.

3
L =P
lEfIs'x] = 3
4bh”d

In the formula, E flex is the Flexural Modulus, P is the applied load (N), b is the width (mm),
h is the thickness (mm), and D is the maximum bending amount of the sample center (mm).

In addition, the deformation rate during the bending test was calculated by the following
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formula.

6Dh
e=Tr

Where ¢ is the strain in bending (deformation rate), D is the maximum bending of the center
of the sample (mm), h is the sample thickness (mm) and L is the span between the two
supports.

L
h
rT\
Supports
P2 P2
L

Figure 2. Schematic test rig for three-point bending test (1SO14125)

Microstructure Investigations

JEOL JSM-6060LV scanning electron microscope (SEM) was used to examine the fracture
surface of the composite test specimens after the bending test. It was performed under a
voltage of 15KV. To obtain good images from the fracture surface of the test specimens, each
test specimen was gold plated by sputtering method in the gold plating device before SEM
examinations.

RESULTS AND DISCUSSION

Figure 3 presents the variation of hardness values depending on the composition of
unsaturated polyester composites with 7wt.% and 10wt.% glass fiber reinforcement and 20%
glass powder fillers. As seen in the figure, the hardness value of the unsaturated polyester
resin was measured as 27.4 Barcol hardness. As a result of increasing the glass fiber ratio in
the composite, i.e., from 7% to 10% by weight, the hardness values reached 30 Barcol and 31
Barcol hardness, respectively. With the addition of 20 wt% glass powder to the polyester, the
hardness of the composite reached approximately 32.7 Barcol hardness. As can be seen in the
figure, the addition of both glass fiber and glass powder increased the hardness of the
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composites. Compared to pure polyester, the increase in hardness was 9.4% for the composite
with 7% glass fiber and 13.1% for the composite with 10% glass fiber. The increase in
hardness of the polyester composite with 20% glass powder addition was found to be about
19.3%.

The variations of the flexural modulus of UP composites reinforced with 7wt% and 10 wt%
glass fiber and 20 wt% glass powder filler are given in Figure 4. As seen in the figure, the FM
of unsaturated polyester was determined as 2330 MPa, while a significant increment was
observed in the FM of the composites with the glass fiber ratio. With 7% and 10% glass fiber
reinforcement in unsaturated polyester resin, the FM of the composites were obtained as 3420
MPa and 4020 MPa, respectively. Compared to the flexural modulus of pure polyester resin,
the increases in the flexural modulus were 46.7% for the composite with 7wt.% glass fiber
and 72.5% for the composite with 10wt.% glass fiber, respectively. The addition of 20wt.%
glass powder to the unsaturated polyester resin increased the flexural modulus of the
composite to approximately 3790MPa. The increment of the FM of the composite with the
addition of 20wt.% glass powder to the unsaturated polyester resin was approximately 62.6%.
Considering the results obtained, both glass fiber reinforcement and glass powder fillers
added to unsaturated polyester resin caused a significant increase in the FM of the composites.
Abdul Mubeen et al [28] found that the flexural strength values of the composites increased
up to 20% glass powder ratio and decreased after this ratio, thanks to the 74 pm particle size
glass powders added to the polyester resin at different ratios between 10% and 40% by hand
lay-up method.

Figure 5 presents the variation of the deformation rate in bending depending on the
composition of unsaturated polyester composites with 7 wt% and 10 wt% glass fiber
reinforcement and 20 wt% glass powder additives. As can be seen in the figure, the
deformation rate of unsaturated polyester resin in bending was determined as 5.5%, while the
deformation rate of composites with 7% and 10% glass fiber reinforcement was determined as
3.5% and 5%, respectively. In the polyester composite with 20 wt% glass powder
reinforcement, the deformation rate was found to be approximately 1.6%.

Figure 6 shows the variation of flexural strength (FS) of 7% and 10% glass fiber reinforced
and 20% glass powder filled polyester composites. As can be clearly seen in the figure, the FS
of glass fiber reinforced composites is significantly higher than that of unreinforced and glass
powder filled polyester composites. The FS of the pure polyester resin is around 105 MPa,
while the FS of the glass powder filled polyester composite is around 59.7 MPa. The flexural
strengths of 7wt.% and 10wt.% glass fiber reinforced polyester composites were determined
as 125 MPa and 156 MPa, respectively. Compared to pure UP resin, the flexural strengths of
UP-7GF and UP-10GF composites were 19% and 48.5% higher, respectively. When
compared with UP-20GP polyester composite, the flexural strengths of P-7GF and UP-10GF
composites were found to be 109.3% and 161.3% higher, respectively. From this point of
view, the glass powder used as a filler in the polyester resin could not contribute to the load
carrying ability in bending because it was in powder form with a particle size of
approximately 180 um. Since the fibers added to the polyester resin were thin and long, they
showed the ability to carry bending loads at a high rate.

Figure 7 shows the fracture surface SEM images of the glass fiber reinforced unsaturated
polyester composite obtained after the bending test. From the images given in Figure 7a, it
can be watched that the glass fibers added as reinforcements are not homogeneously
distributed in the polyester resin. In the images given in Figure 7b,c, it can be stated that the
glass fibers are partially bonded to the polyester base resin. In other words, when looking at
Figure 7b, the glass fibers are seen from the side, and it can be said that fibers are not well
bonded with the polyester resin. When Figure 7c is examined, it is observed that the glass
fiber bottoms are partially bonded with the matrix material and partially not well bonded. Of
course, these results will affect the mechanical results of the composite material.
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Figure 8 shows the fracture surface scanning electron microscope images of the polyester
based composite with 20% glass powder filler obtained after bending test. As a result of the
SEM examinations given in Figure 8a, it is observed that the glass powders filled as additives
are homogeneously dispersed in the polyester resin, which is the main matrix. In the images
given in Figure 8b, it can be stated that the glass powder is partially bonded to the unsaturated
polyester main matrix material as in the glass fibers.
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Figure 3. The relationship between hardness and materials used in the study.
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Figure 8. SEM image of the fracture surface of 20wt.% glass powder filled unsaturated
polyester composite after bending test.
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CONCLUSION

The following conclusions were drawn from the experimental study investigating the
mechanical properties of UP/GF and UP/GP composites.

- While the hardness of UP without additives was determined as 26.3 Barcol, the hardness
value of the composites increased slightly because of increasing the GF reinforcement ratio
(from 7% to 10%). When compared to pure UP resin hardness, an increase of 9.4% was
observed in UP-7GF composite and 13.1% in UP-10GF composite. The hardness increase in
the UP-20GP composite was approximately 19.3% compared to the UP resin.

- The flexural strengths of glass fiber reinforced composites were found to be significantly
higher than those of unreinforced and glass powder reinforced polyester composites. The
flexural strengths of UP-7GF and UP-10GF composites were found to be 19% and 48.5%
higher compared to UP resin without additives and 109.3% and 161.3% higher compared to
UP-20GP polyester composite, respectively.

- The addition of glass fiber and glass powder to UP resin increased the FM of the
composites. The increase in the FM of UP-7GF and UP-10GF composites was 46.7% and
72.5%, respectively, compared to UP resin without additives. The increase in the UP-20GP
polyester composite was approximately 62.6%.

- The shape change of UP-20GP composite in bending was lower than UP-7GF and UP-10GF
composites.

- As a result of scanning electron microscope examinations, it was observed that the glass
powder was homogeneously dispersed in the UP resin, but the glass fibers were not
homogeneously dispersed. It can be stated that the interfacial bonding between the fibers and
the resin and between the glass powder and the resin is partially realized.

ACKNOWLEDGMENTS

The authors would like to thank SUBOR Pipe Co. Karapiir¢ek/Sakarya/Tiirkiye for providing
the experimental materials, production facilities and laboratory testing facilities.

REFERENCES

[1] Baker A., Dutton S., Kelly D., “Composite Materials for Aircraft Structures”, 2nd Edition,
AIAA Education Series, ISBN 1-56347-540-5, USA, (2004).

[2] Irving E.P., Soutis C., “Polymer Composites in the Aerospace Industry”, 1st Edition,
Woodhead Publishing, ISBN 978-0-85709-523-7, UK, (2014).

[3] Muhammad Ihsan Ul Haqg, Applications of unsaturated polyester resins., Russian Journal
of Applied Chemistry, 2007, Vol. 80, No. 7, pp. 1256-1269.

[4] Jirgen H. Aurer, Ab Kasper, 2003. Unsaturated Polyester Resins, Polymers with unlimited
possibilities, DSM Composite Resins, Germany.

[5] https://www.fortunebusinessinsights.com/aerospace-composites-market-102680

[6] Rai P., Tiwari S., Yadav G., ¢’ Friction and Sliding Wear behavior of Graphite Filled E
Glass Fiber Reinforced Polyester Composites’’, International Journal for Scientific Research
& Development, 2017, 5(5): 1077-1080.

132




[7] Chavan R.V., Dinesh R.K., Veeresh K., Algur V., Jagadish P.S., Mohan M.C., ¢’
Evaluating the Influence of Fiber Orientation and Filler Content on Tensile, Hardness, and
Impact Strength of Hybrid Laminated Composites’’, International Journal of Research in
Aeronautical and Mechanical Engineering, 2015, 3(1): 25-31.

[8] Dulebova L., Moravskyi V., ° Evaluation of Properties Injected Polymer Composite
Filled with Talc Mineral Filler’’, Transfer inovacii, 2015, 32, 19-23.

[9] Baby M., Hiremath M., Swamy S., Manjunatha L.H., “’Study Of Mechanical And
Morphological Properties On Glass Fiber Reinforcement Polyester Composite With
Graphene”’, International Journal of Advances in Scientific Research and Engineering, 2017,
3(5): 82-87

[10] Mahore K., Chaugaonkar S., Tiwari S., Yadav G., Modi M., “’Abrasive Wear Behavior
of PTFE Filled E-Glass Fiber Reinforced Polyester Composites’’, International Research
Journal of Engineering and Technology, 2017, 4(8): 1036-1039.

[11] Gunduz G., Erol D., and Akkas N., (2005). Mechanical properties of unsaturated
polyester-isocyanate hybrid polymer network and its E-glass fiber-reinforced composite.
Journal of Composite Materials, Vol. 39, No. 17, 1577-1589.

[12] Khan RA, Khan MA, Zaman HU, Khan MN, Pervin S, Saha M, Sultana S. (2010).
Comparative studies of mechanical and interfacial properties between jute and E-glass fibers
reinforced polypropylene composites, Journal of Reinforced Plastics Composite, Vol. 29,
1078-1092.

[13] Maria R Ricciardi, Vincenza Antonucci, Michele Giordano, and Mauro Zarrelli (2012).
Thermal decomposition and fire behavior of glass fiber reinforced polyester resin composites
containing phosphate-based fire-retardant additives, Journal of Fire Sciences, Vol. 30, No. 4,
318-330.

[14] TP Sathishkumar, S Satheeshkumar, and J Naveen (2014), Glass fiber-reinforced
polymer composites — a review, Journal of Reinforced Plastics and Composites, Vol. 33, No.
13, 1258-1275.

[15] Sreekala M.S., George, J., Kumaran, M.G. and Thomas, S. (2002). The mechanical
performance of hybrid phenol formaldehyde-based composites reinforced with glass and oil
palm fibers, Composites Science and Technology, Vol.62, 339-353.

[16] Dana Luca Motoc, Santiago Ferrandiz Bou, and Rafael Balart Gimeno (2015). Effects of
fiber orientation and content on the mechanical, dynamic mechanical and thermal expansion
properties of multi-layered glass/carbon fiber-reinforced polymer composites, Journal of
Composite Materials, vol. 49, No. 10, 1211-1221.

[17] K. Raghu, P. Noorunnisa Khanam, and S. Venkata Naidu (2010). Chemical resistance
studies of silk/sisal fiber-reinforced unsaturated polyester-based hybrid composites, Journal of

[18] Reinforced Plastics and Composites, Vol. 29, No. 3, 343-345.

[19] Moyeenuddin A Sawpan, Kim L Pickering, and Alan Fernyhough (2013). Analysis of
mechanical properties of hemp fiber reinforced unsaturated polyester composites, Journal of
Composite Materials, VVol. 47, No. 12, 1513-1525.

[20] K. John and S. Venkata Naidu (2004). Tensile properties of unsaturated polyester-based
sisal fiber—glass fiber hybrid composites, Journal of Reinforced Plastics and Composites, Vol.
23, No. 17, 1815-1819.

[21] Shayesteh Haghdan and Gregory D Smith (2015). Natural fiber reinforced polyester
composites: A literature review, Journal of Reinforced Plastics and Composites, Vol. 34, No.
14, 1179-1190.

133




[22] M.G. Yilmaz, Mechanical and tribological properties of mineral additives in glass fiber
filled unsaturated polyester materials, Master's Thesis, Sakarya University, Institute of
Science and Technology, Sakarya, 2006.

[23] R. Kaundal, A. Patnaik, A. Satapathy, 2016. Mechanical characterizations and
development of erosive wear model for AlI203-filled short glass fiber-reinforced polymer
composites. Materials Design and Applications, 7(4), 1-16.

[24] M.T. Isa, A.S. Ahmed, B.O. Aderemi, R.M. Taib, I.LA. Mohammed-Dabo, 2013. Effect of
fiber type and combinations on the mechanical, physical, and thermal stability properties of
polyester hybrid composites. Composites Part B: Engineering, 52, 217-223.

[25] Janusz Datta and Marcin Wiloch (2014), Influence of selected submicron inorganic
particles on mechanical and thermo-mechanical properties of unsaturated polyester/glass
composites, Journal of Reinforced Plastics and Composites, Vol. 33, No. 10, 935-941.

[26] Haifeng Wang, Wenjue Han, Haibing Tian, Yimin Wanga, (2005), The preparation and
properties of glass powder reinforced epoxy resin’, Mater. Lett. 59(1) 94-99.

[27] Mohd Abdul Mubeen, Ch. Karunakar, S. Sripathy. 2020. Preparation and testing of glass
powder reinforced polyester resin lamina. Materials Today: Proceedings 23 (3) 608-612.

[28] Moyed A. Al-Nueimi, Edrees E. Al-Obeidi, (2013), The effect of (E-glass) fibers and
glass powder addition on the alternating fatigue behavior of unsaturated polyester resin, Raf.
J. Sci. 24 (6) 96-115.

[29] P. Valasek, M. Muller, (2013), Polymeric composite based on glass powder usage
possibilities in agrocomplex, Scientia Agriculturae Bohemica, 44(2) 107-112.

134




DIAGNOSIS OF A SINGLE-PHASE SPWM INVERTER IGBT OPEN-CIRCUIT
FAULT USING AN ARTIFICIAL INTELLIGENCE METHODOLOGY AND DATA
ACQUISITION

Ramzi EL IDRISSI
LPMAT Laboratory, Hassan Il University, Faculty of Sciences Ain Chok (FSAC),
Department of Physics, Casablanca, Morocco.

Abdelkabir BACHA
LRI Laboratory, Hassan Il University, Higher Institute of Maritime Studies (ISEM),
Department of Physics, Casablanca, Morocco.

Fatima LMAI
LPMAT Laboratory, Hassan II University, Faculty of Sciences Ain Chok (FSAC),
Department of Physics, Casablanca, Morocco.

ABSTRACT

The advancements in artificial intelligence (Al) technology have been influencing the
trajectory of human civilization and have had a growing impact on various facets of people's
existence, particularly in the industrial sector. The domains of Al utilization and potential
applications have become progressively heterogeneous, encompassing areas such as visual
perception, robotics, comprehension of human language, and the practice of machine learning
(ML). The utilization of power electronics converters is extensive across diverse applications.
However, in case of converter failures, it can lead to system damage. Therefore, timely
detection of faults and implementing effective protection measures holds immense
importance. The fault diagnosis problem of the IGBTS gets highly attention considering to the
safety and reliability of the system. Therefore, this paper proposes an open-circuit fault
diagnosis method of a Single-Phase SPWM Inverter based on Bayesian Networks and Data
Acquisition. The bayesian network (BN) is used to realize the fault diagnosis strategy of the
inverter based on feature extraction. Data acquisition techniques measure and collect
information about a real-world system, using different sources, and converting the resulting
samples into numeric values that can be manipulated. The final results show that the BN
model can realize high accuracy fault diagnosis for different inverter circuits. The
classification performance of the generated bayesian network model is commendable, with
minimal loss. This demonstrates the intelligent capability of the method in diagnosing various
IGBT faults within the inverter. The effectiveness and feasibility of the developed model for
diagnosing faults in inverter circuits have been successfully validated.

Keywords : Fault Diagnosis, Single-Phase Inverter, IGBT, Artificial Intelligence, Bayesian
Networks.
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ABSTRACT:

Bubonic plague is one of three types of plague caused by the bacterium Yersinia Pestis. One
to seven days after exposure to the bacteria, flu-like symptoms develop. These symptoms
include fever, headaches, and vomiting as well as swollen and painful lymph nodes . The dark
discoloration of skin, is another symptom. Occasionally, swollen lymph nodes, known as
“buboes”, may break open. The bubonic form of plague, the bacteria enter through the skin
through a flea bite and travel via the lymphatic vessels to a lymph node, causing it to swell.
Diagnosis is made by finding the bacteria in the blood, sputum, or fluid from lymph nodes
Diagnosis Laboratory testing is required in order to diagnose and confirm plague. Ideally,
confirmation is through the identification of Y. Pestis culture from a patient sample.
Confirmation of infection can be done by examining serum taken during the early and late
stages of infection. To quickly screen for the Y. Pestis antigen in patients, rapid dipstick tests
have been developed for field use.Gram-Negative Yersinia pestis bacteria. The culture was
grown over a 72-hour time period.

Several classes of antibiotic are effective in treating bubonic plague. These include
aminoglycosides such as streptomycin and gentamicin, tetracyclines (especially doxycycline),
and the fluoroquinolone ciprofloxacin. Mortality associated with treated cases of bubonic
plague is about 1-15%, compared to a mortality of 40-60% in untreated cases.

Key words: Bubonic plague,Buboes
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OZET

Nanoteknolojideki  gelismeler, tarim, endiistri ve tipta Onemli olan g¢esitli
nanoparcaciklarin {iretilmesine yol ag¢mustir. Tasarlanmis nanoparcgaciklar, benzersiz
ozelliklerinden dolay1 optik ve tip alaninda biiyiik ilgi ¢ekmistir. Bu nanopartikiillerden
biri olan nikel oksit ticari 6neminden dolay1 da yaygin olarak kullanilmaya baglamis ve
bunun sonucunda da canlilarda gesitli toksik etkiler olusturmaya baslamistir. Nikel oksit
nanopartikiiller (NiONP'ler), mikropartikiillerden daha fazla suda c¢Oziiniir ve
mikropartikiillerden daha fazla oksidatif strese neden oldugu ifade edilmektedir. Oksidatif
stres, NiONP'ler i¢in hiicre toksisitesinin degerlendirilmesinde onemli bir faktordiir.
Malondialdehit (MDA), lipid peroksidasyonunun son iiriiniidiir ve oksidatif stresin bir
biyobelirtegidir. Siiperoksit dismutaz (SOD), katalaz (CAT), glutatyon peroksidaz (GPx)
ve glutatyon S-transferaz (GST), hiicre i¢i savunma sisteminde antioksidan enzimler
olarak gorev yapar. Bu calismada, NiONP'lerin siganlarda dalak dokusu iizerindeki toksik
etkisi aragtirilldi. Calisma 4 gruba ayrilmistir. 1. Kontrol grubu, 2. NiONP (150
mg/kg/va/giin) oral uygulanan grup, 3. NiONP (20 mg/kg/va/gilin) intraperitoneal
uygulanan grup, 4. NiONP (Img/kg/va/giin) intravendz uygulanan grup. Deney
hayvanlarina 21 giin slireyle NiONP uygulamasi yapilmig ve bu calisma i¢in Gazi
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Universitesi Hayvan Deneyleri Yerel Etik Kurulu'ndan onay alinmistir. Deney sonunda
MDA diizeyi ile SOD, CAT, GPx ve GST aktiviteleri kargilastirmali olarak incelenmistir.

Bu calisma sonucunda NiONP'ler siganlarin dalak dokusunda kontrol grubu ile
karsilastirildiginda MDA diizeyinde istatistiksel olarak anlamli bir artisa neden olurken,
SOD, CAT, GPx ve GST enzim aktivitelerinde istatistiksel olarak anlamli bir azalmaya
neden olmustur. Istatistiksel olarak en anlamli degisiklik NiONP intravendz uygulanan
grupta gozlendi.

Anahtar Kelimeler: Nikel Oksit Nanopartikiilii, Oksidatif Stres, Antioksidanlar, Dalak

ABSTRACT

Advances in nanotechnology have led to the production of a variety of nanoparticles that
are important in agriculture, industry and medicine. Engineered nanoparticles have
attracted great interest in optics and medicine due to their unique properties. Nickel oxide,
one of these nanoparticles, has started to be used widely due to its commercial importance
and as a result, it has started to create various toxic effects in living things. Nickel oxide
nanoparticles (NiONPs) are more water-soluble than microparticles and are said to cause
more oxidative stress than microparticles. Oxidative stress is an important factor in
evaluating cell toxicity for NIONPs. Malondialdehyde (MDA) is the end product of lipid
peroxidation and is a biomarker of oxidative stress. Superoxide dismutase (SOD), catalase
(CAT), glutathione peroxidase (GPx), and glutathione S-transferase (GST) act as
antioxidant enzymes in the intracellular defense system. In this study, the toxic effect of
NiONPs on spleen tissue in rats was investigated. The study is divided into 4 groups. 1.
Control group, 2. NiONP (150 mg/kg bw per day) orally administered group, 3. NiONP
(20 mg/kg bw per day) intraperitoneally administered group, 4. NiONP (1 mg/kg bw per
day) intravenously administered group. NiONP was applied to experimental animals for
21 days and approval was obtained from Gazi University Animal Experiments Local
Ethics Committee for this study. At the end of the experiment, MDA level and SOD,
CAT, GPx and GST enzyme activities were compared.

As a result of this study, NiONPs caused a statistically significant increase in MDA level
in the spleen tissue of rats compared to the control group, while it caused a statistically
significant decrease in SOD, CAT, GPx and GST enzyme activities. Statistically, the most
significant change was observed in the intravenously administered NiONP group.

Keywords: Nickel Oxide Nanoparticle, Oxidative Stress, Antioxidants, Spleen.

INTRODUCTION

Advances in nanotechnology have stimulated the rapid production of nanomaterials,
enabling a large number of industrial products to be used in some innovative medical
applications, such as in the food and pharmaceutical sectors (Bi et al., 2023). The
popularization of nanomaterials thanks to their many specific properties has led to their
spread into the environment, resulting in products that directly or indirectly harm the
environment and public health (Dumala, 2019). Nanoparticles (NPs) released into the
environment continue to enter the body of living organisms through skin adsorption,
ingestion, inhalation and intravenous injection (Arato et al., 2023). Considering their small
size, and biological activities, they easily enter the body and have the ability to reach vital
organs such as kidney, liver, lung and spleen by overcoming biological barriers (Adeyemi
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et al., 2014; Abouzeinab et al., 2023).

Nickel oxide nanoparticles (NiONPs) are one of the most preferred metal nanomaterials
and NPs have been the focus of attention in many fields such as biomedicine, energy
technology, and magnetism due to their superior magnetic properties and chemical
stability (Ahmad et al., 2022; Arato et al., 2023). NiONPs are used in energy storage
devices, catalysts, food industries and numerous biomedical applications, especially in the
creation of biological probes and targeted drug delivery (Zhang et al., 2021). Scientific
studies have found that NiO-NPs interact with biomolecules and cause inflammation,
accumulate in cells, tissues and organs, causing genotoxicity and carcinogenic effects
(Abd-Eltawab Tammam et al., 2022).

Exposure to nickel oxide nanoparticles has been reported to cause toxicity to the liver and
spleen, hematology, lung, heart and reproductive systems and even cancer (Sutunkova et
al., 2019; Noshy et al., 2022). Oxidative stress in cells is expressed as an imbalance in the
redox state of the cellular environment and is the result of various processes (toxic
substances, biochemical processes, etc.) leading to the reactive oxygen species (ROS)
production. ROS damage important biomolecules in the cell membrane, causing damage
such as lipid peroxidation (Remigante and Morabito, 2022). To prevent this, a defense
system in cells is activated. This system includes glutathione peroxidase (GPx),
superoxide dismutase (SOD), catalase (CAT), and glutathione s-transferase (GST),
enzymatic antioxidants that constitute the cellular defense against free radical damage
(Karaboduk and Kalender, 2021). Studies have shown that the toxicity of NiONP affects
many organs, such as the spleen (Dumala et al., 2019).

In the light of previous studies and the literatures followed, the objective of this study was
to compare and assess the possible toxic effects of NiO NPs in the rat spleen tissue by
oral, intraperitoneal, and intravenous routes.

MATERIAL AND METHOD

Chemicals and Animal Models

The nickel oxide nanoparticle required for this study was provided by Nanogarific Nano
Technology (METU/Teknokent, Ankara, TURKEY). 24 Wistar male rats (250-300 Q)
were used and supplied from Gazi Univ. Laboratory Animal Breeding and Experimental
Research Center. They were placed in special cages (6 rats per cage) and fed with
standard laboratory diet. Approval was obtained from Gazi University Animal
Experiments Local Ethics Committee to carry out the study.

Experimental Groups

Group I: Control group (1 mg/kg bw distiled water)

Group I1: NiONP oral (150 mg/kg bw per day)

Group I11: NiONP intraperitoneal (20 mg/kg bw per day)

Group IV: NiONP intravenous administration group (1 mg/kg bw per day)

Administrated doses to rats was done by oral administration (Dumala et al., 2019),
intraperitoneal administration (Marzban et al., 2020) and intravenous administration
(Magaye et al., 2014).
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Determination of antioxidant enzyme activities and MDA levels

For analysis, spleen tissues were homogenized and centrifuged. Antioxidant enzymes
activity and MDA levels of spleen tissue were determined using spectrophotometry. Lipid
peroxidation was assessed through the generation of malondialdehyde, and it was detected
in spleen according to the method established by Ohkawa et al. (1979). The formation of
TBARS was utilized as the basis, and specified as nmol/mg protein.

SOD activity in the spleen tissue was detected at 440 nm using the procedures outlined by
Marklund and Marklund (1974), and U/mg protein was used as the unit. The method
developed by Aebi (1984) was employed to determine catalase activity, utilizing
measurements at 240 nm, and the unit was calculated as nmol/mg protein. The GPx
activity (nmol/mg protein), measured at 340 nm using H20: as the substrate consistent
with the methodology outlined by Paglia and Valentine (1987). GST activity was assessed
following the methodology proposed by Habig et al. (1974). The measurement was based
on the formation of CDNB-GSH conjugate at 340 nm, and pmol/mg protein was used as
the unit.

Statistical analysis

SPSS software version 22 was preferred for statistical analysis. The data obtained from
ANOVA and Tukey tests were evaluated and transformed into graphical representations
using Graphpad Prism 8. The acquired results were expressed as mean = SD. p < 0.05 was
used as the statistical significance level.

RESULTS
Assessment of MDA levels and antioxidant enzyme activities

A statically significant increasing of MDA levels was examined in NiO nanoparticle
treated groups when compared with control group in spleen tissue. We detected more
increase in NiO nanoparticle IV group than the other NiO nanoparticle applied groups
(Figure 1).
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Figure 1. MDA level in rat spleen tissue. The means in columns with different superscript letters are
statistically different (p < 0.05).

When the GST, GPx, SOD and CAT activities in the spleens of rats were examined, a
statistically significant decrease was observed in the antioxidant activities of NiO
nanoparticle treated groups compared to the control group. When the NiO nanoparticle
treated groups were estimated within themselves, it was found that the decrease in activity
in the IP group was higher than in the oral group, and the highest decrease was found in
the IV group (Figure 2-5).

NiONP 1V d
NiONP IP c

NiONP oral b

Control a

I T T T 1
0.0 0.2 0.4 0.6 0.8

SOD (U/mg protein)

Figure 2. SOD activity in rat spleen tissue. The means in columns with different superscript letters are
statistically different (p < 0.05).
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Figure 3. CAT activity in rat spleen tissue. The means in columns with different superscript letters are
statistically different (p < 0.05).

NiONP 1V - d
NiONP IP c
NiONP oral b

Control a
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Figure 4. GPx activity in rat spleen tissue. The means in columns with different superscript letters are
statistically different (p < 0.05).
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Figure 5. GST activity in rat spleen tissue. The means in columns with different superscript letters are
statistically different (p < 0.05).

DISCUSSION

Metallic nanoparticles have the potential to alter the balance of cellular antioxidant
systems by increasing free radical formation, causing lipid peroxidation and thus leading
to oxidative stress (Marzban et al., 2020). One of the most crucial mechanisms of toxicity
of nanoparticles is oxidative stress and this toxicity is directly related to the release of
ROS (Tousson and El-Gharbawy, 2023). It is acknowledged that NiO NPs are toxic to all
organisms (bacteria, plants, animals) and the mechanism of this toxicity is oxidative stress
following the formation of excess reactive oxygen species (Abouzeinab et al., 2023).

Reactive oxygen species are cytotoxic molecules that also occur during normal cellular
respiration and their overproduction causes various toxic effects such as lipid
peroxidation. Therefore, they must be neutralized by the first defense system, the
endogenous antioxidant defense system (Emam et al., 2023). An increase in the amount of
malondialdehyde formed by the interaction of free radicals with lipids in the cell
membrane is an indicator of cellular oxidative damage (Apaydin et al., 2021). Studies
have shown that nanoparticles disturb the balance of intracellular oxidant-antioxidant and
cause lipid peroxidation (Abudayyak et al., 2021; Yu et al., 2018). In the current study,
increasing of the MDA level was showed in all groups where the NiO nanoparticle was
applied in spleen tissue. These findings may be attributed to the ability of nickel oxide
nanoparticles to cause lipid peroxidation by activating radical formation.

Cells contain the antioxidant enzymes GST, GPx, SOD and CAT, which are protective
against oxidative damage. GPx and GST are enzymes that protect cellular structures and
are important for cellular detoxification. SOD and CAT are intracellular antioxidants and
act to protect the tissue against injured caused by free radicals (Karaboduk and Kalender,
2021). The activities of these enzymes are used as an crucial indicator in the determination
of oxidative stress (Kalender et al., 2015; Bas and Kalender, 2016). In this study, NiO
nanoparticles caused a statistically significant decrease in GST, SOD, GPx and CAT
activities in spleen tissue compared to the control group, especially the group with the
highest decrease in antioxidant activity was NiONP 1V. This may be due to the direct
delivery of nickel oxide nanoparticles into the blood via IV administration for spleen
tissue, which is closely related to blood physiology. In other studies, the results of NiO NP
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on MDA and antioxidant enzyme activities in different tissue of rats are in parallel with
our data (Adiguzel et al., 2023; Singh et al., 2022).
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Abstract

Methomyl is a carbamate pesticide that is frequently applied to crops all over the world. The
goal of this study is to assess the mitotic process and potential genotoxicity of Pisum sativum
L. The analysis of the Mitotic Index (MI) revealed that methomyl has cytotoxic effects, and
the Cell Proliferation Kinetics (CPK) frequencies showed changes in the kinetics of the
mitotic process. In actuality, the prophases, metaphases, and anaphases increased from 0.1%
to 0.5% in a dose-dependent manner, however the telophases ratio decreased at these
concentrations (0.1% to 0.5% methomyl treatment). When it comes to genotoxicity,
methomyl increases the frequency of chromosomal aberrations at the metaphase-anaphase
stage by 0.1% to 0.5%. The results of the current investigation show that the commonly used
pesticide methomyl significantly damages the mitotic cells of Pisum sativum L.

Keywords: methomyl, mitotic index, clastogenic, aneugenic, C- mitosis Pisum sativum L.
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ABSTRACT

In Morocco, as in many other countries, groundwater is threatened by human activities
such as agriculture, industry, and domestic use. To assess the quality and level of organic
pollution of groundwater in Khenifra province, a study was conducted using the Water
Quality Index (WQI), the Organic Pollution Index (OPI), and geospatial techniques.
Seasonal samples were collected from 21 sites, including wells and springs. Water quality
analyses of the samples were performed at pH, TDS, DBO5, NH4*, PO4*, Na*, K*, NO2,
NOs", SO4%, ClI,, Ca?*, and Mg?*. The GIS software was used to create the groundwater
quality parameter map by using the inverse distance weighting (IDW) interpolation
technique.

Analysis of the results of this study revealed that the water quality of the wells and springs
ranged from 56 to 71, indicating good water quality. However, the organic pollution index
was between 2.75 and 3.5 with moderate and strong pollution intensity, which is above the
Moroccan standards for drinking water quality for human consumption. This indicates that
the groundwater in Khenifra province is facing organic pollution due to human activities.
These results suggest the need to take appropriate measures to protect groundwater from
further contamination. The results of this study provide important information for
policymakers and stakeholders to implement effective strategies to safeguard groundwater
resources in the region. Overall, the study highlights the importance of regular monitoring
of groundwater quality to ensure the protection of this vital resource for future
generations.

Keywords: Groundwater, Organic pollution, Water quality index, Khenifra province,
Morocco.
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OZET

Gebelik donemi biyo-psiko-sosyal degisimlerin yasandigi bir siirectir. Gebelik siirecinde
gebelikle ilgili yasanilan ya da yasanilmasi olasi olan durumlarin belirlenmesi ve bu
durumlara yonelik hemsirelik girisimlerinin planlanmasi énemlidir. Bu baglamda bakimda
hemsireler tarafindan kuram ve modellerin kullanimi bakimin kalitesini ve profesyonelligi
artirmakta, problemlerin ¢ozlimiine yonelik biitiinciil bir bakis acis1 ortaya koymakta ve
hemsirelik bakimina rehberlik etmektedir. Bu kapsamda hemsirelikte 6nde gelen modellerden
birisi de Roy Adaptasyon Modeli (RAM)’dir. RAM fizyolojik alan, benlik kavrami alani, rol
fonksiyon alani ve karsilikli baglanma alanlarina temellendirilerek biitiinciil bir bakis agisiyla
hemsirelik bakimi sunmay1 amaglar. Bu derleme ¢alisma ile gebelerin gereksinim durumuna
gére RAM’1n tiim uyum alanlarinda bakiminin planlanmasi ve yliriitilmesinde izlenebilecek
stratejiler ilgili literatiir 151nda ele alinacaktir. Bu baglamda gebe izlem siirecinde ve anne
adaylarinin  gebelik siirecine uyumlandirilmast asamasinda RAM’a temellendirilmis
hemsirelik bakiminin 6nemi ve geregi tartigilacaktir.

Anahtar Kelimeler: Hemsirelik bakimi, Gebelik siireci, Roy adaptasyon modeli

SUMMARY

Pregnancy is a process in which bio-psycho-social changes are experienced. It is important to
determine the situations that are experienced or likely to be experienced during pregnancy and
to plan nursing interventions for these situations. In this context, the use of theories and
models by nurses in care increases the quality of care and professionalism, reveals a holistic
perspective towards the solution of problems and guides nursing care. In this context, one of
the leading models in nursing is the Roy Adaptation Model (RAM). RAM aims to provide
nursing care with a holistic perspective, based on the physiological domain, self-concept
domain, role function domain, and mutual attachment domains. In this review, the strategies
that can be followed in the planning and execution of care in all adaptation areas of RAM
according to the needs of pregnant women will be discussed in the light of the relevant
literature. In this context, the importance and necessity of nursing care based on RAM will be
discussed during the pregnancy follow-up process and the adaptation of expectant mothers to
the pregnancy process.

Keywords: Nursing care, Pregnancy process, Roy adaptation model
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GIRIS
Kadin i¢in gelisimsel bir siire¢ olan gebelik; fizyolojik, psikolojik ve sosyal uyumun
saglanmasinin onemli oldugu bir siirectir. Bu baglamda fetal donemde fetiisun fizyolojik,

psikolojik ve emosyonel ihtiyaglarimin yeterli diizeyde karsilanmasi Oncelikli bir
gereksinimdir (Kanig ve Eroglu, 2020).

Gebelik siireci anne adaylarmin saglik hizmetlerine gereksinimlerinin arttigt dénemlerdir
(Basar ve Cigek, 2018). T.C. Saghk Bakanlig1 Ana Cocuk Sagligi ve Aile Planlamasi Genel
Miidiirliigii 2018 yilinda yayimladigi Dogum Oncesi Bakim Izlem Protokolii Genelgesinde yer
alan dogum oOncesi bakim yonetimi rehberinde de gebeler i¢in diizenli beslenme ve diyet,
fiziksel aktiviteler ve calisma kosullari, gebelik ve cinsel yasam, hijyen ve viicut bakimi, agiz
ve dis saghgi, sigara ve alkol aligkanligi, madde bagimliligi, ila¢ kullaniminin azaltilmasi,
tetanoz toksoid immiinizasyon, gebelikte tehlike isaretler vb. konulara yonelik danigmanlik ve
egitim hizmeti verilmesi gerektiginin 6nemi vurgulanmaktadir (Demir ve dig., 2018). Bu
hizmetler sistematik bir modele dayandirilarak verildiginde beklenen sonuglara daha hizli
ulasilabilir ve bakimin kalitesi arttirilabilir.

Gebe kadina verilecek kaliteli saglik bakim hizmetleri ile maternal ve fetal sagligin
gelistirilmesi ile birlikte mortalite ve morbitite oranlarinin azaltilmas1 miimkiindiir (Dissiz ve
dig., 2023). Bu baglamda hemsireler, prenatal ve postnatal donemlerde gebe ve anneye
ihtiyact olan bakim ve damigmanhigi sunarak kadinin gebelige ve annelige uyumunu
artirmalidir (Aslan ve Ege, 2016; Cankaya ve dig. 2017; Dogan Merih, Karabulut ve Giilsen,
2017).

Ulkemizde son yillarda hasta bakimi ydnetimi ve arastirmalarda hemsirelik modellerinin
kullanim1 biiylik 6nem kazanmistir. Hemgirelerin bilimsel bir modele dayali olarak hastalara
bakim vermeleri, biitiinciil ve kaliteli bakim1 beraberinde getirir (Go¢gmen Baykara, 2019).
Hemsireler gebelik siirecinin her agamasinda 6nemli bir rol oynamaktadir. Gebeler bu siirecte
en Oonemli destegi aile sagligt hemsiresinden alir. Hemsirelik bakiminda en sik kullanilan
modellerden biri olan Roy Adaptasyon Modeli bireyin var olan duruma gostermis oldugu
uyuma odaklanir.

Roy Adaptasyon Modeli

Roy Adaptasyon Modeli, Sister Calista Roy tarafindan gelistirilmistir. Roy’a gore
hemsireligin amac1 adaptasyonu gelistirmektir (Fawcett, 2005; Uzun, 2017). Roy’un
Adaptasyon Modeli, karsilikl1 etkilesim fikrine dayali bir diinya goriisiinii yansitir. insanlar ve
gruplar biitiinciil ve uyumlu sistemlerdir. Siirekli degisen c¢evre kosullari ile uyumludurlar
(Fawcett, 2005; Roy, 2009).

Modeldeki temel kavramlar
Modelin temel kavramlari; insan, ¢evre, saglik ve hemsireliktir.

1. Insan: Roy’a gore insan, gevre ile siirekli etkilesim icinde olan fiziksel, psikolojik ve
sosyal bir varliktir (Fawcett, 2005; Roy, 2009; Roy, 2011; Velioglu, 1999). insan;
dogumsal ya da sonradan edinilmis basetme siireclerine sahiptir. insan, bu basetme
stireglerinden diizenleyici ve bilingli alt sistemleri kullanarak cevresel uyaranlara yanit
vermektedir (Fawcett, 2005; Uzun, 2017).

2. Cevre: Roy insan ve g¢evre arasindaki etkilesime odaklanir. Roy’a gore ¢evre, bireyin
veya gruplarin gelisim ve davranislarin1 kapsayan tiim kosullar, durumlar ve etkilerdir.
Roy bireyin ¢evresinde olup biten her seyden etkilendigini ve gevresini etkiledigini ifade
eder. Birey icinde bulundugu ortama fizyolojik, psikolojik ve sosyal yonden uyum
yapmaya calisir (Velioglu 1999).

3. Saghk: Roy’a gore insan, diizenli ve istikrarli bir sekilde adaptasyonu
gerceklestirebiliyorsa sonug sagliktir. Bu baglamda basa ¢ikma mekanizmasi yetersiz ise
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sonu¢ hastaliktir (Velioglu, 1999). Roy, saglhigi ‘kisinin tamamlanma ve biitiinlesme
siireci’ olarak tanimlar. Biitiinlesmis olan birey, varligini ve giiclinii en st seviyede
kullanabilendir (Velioglu 1999, Roy 2012).

4. Hemsirelik: Hemsirelik girisimlerinin amaci, 4 uyum alaninin her birinde uyumu
saglamaktir. Boylece yasam kalitesine, sagliga ve onurlu bir 6liime katkida bulunur.
Hemsirelik girisimleri; fokal, kontekstual ve rezidiiel uyaranlarin etkisini azaltmay1 ya da
tamamen uyaranlari ortadan kaldirmay1 amaglar. Fokal, kontekstual ve rezidiiel uyaranlar,
bireyin uyum diizeyini olumsuz etkilediginde hemsirelik miidahalesi gerekli hale gelir. Bu
durumda bireyin 4 uyum alanina yonelik tepkilerinin korunmasi ve siirdiiriilmesi
onemlidir. Bu baglamda hemsirelik girisimleri uyaranlarin etkisini azaltmayr ya da
tamamen ortadan kaldirmayir hedefler. Hedefler dogrultusunda planlama yapilarak,
hemsirelik girisimleri uygulanir ve degerlendirilir. Ortadan kaldirilamayan uyaranlarda
ise, hemsirelik girisimleri uyaranin etkisini azaltmak amach tekrar planlanir ve uygulanir
(Fawecett 2005).

Modeldeki uyaranlar

Roy’a gore birey ¢evresi ile siirekli iletisim kurar. Bu nedenle i¢inde bulundugu ortama biyo-
psiko-sosyal yonden uyum gostermeye calisir. Bireyin i¢ ve dis degisikliklere géstermeye
calistig1 adaptasyon yetenegi kisithi olabilir. Modelde hem i¢ hem de dis degisiklikler uyaran
olarak tanimlanir. Bu uyaranlar ii¢ grupta incelenir (Roy, 2009; Roy 2011). Bireyin ilk olarak
karsilagtig1 uyaranlar fokal uyaranlardir. Simdiki durumu etkileyen uyaranlar kontekstiiel
uyaran olarak adlandirilirken, etkisi dikkate alinmayan uyaranlara rezidiiel uyaranlar
denilir. Tim bu uyaranlar bir araya geldiginde bireyin uyum diizeyini olusturur (Fawcet,
2005; Roy, 2009; Roy, 2011; Velioglu 1999; Zheng, 2022).

Modeldeki adaptasyon diizeyi ve kontrol siirecleri

Roy, regiilator ve kognatér mekanizmalarin etkinliginin gerekli oldugunu, uyumun meydana
gelmesi icin bu mekanizmalarin anahtar gorevlerinin oldugunu belirtmistir. Hemsire bu
mekanizmalarin bir ya da ikisinde basarisizlik gozlemlediginde, uyumsuzluk olugmus
demektir (Fawcett 2005). Roy’a gore birey, bas etme mekanizmalarini kullanarak uyaranlara
davraniglar ile yanit verir. Roy, regiilator ve kognator sistemlerdeki davranigsal yanitlarin dort
farkli uyum alaninda gozlemlenebilecegini belirtmistir. Bu uyum alanlar1 ayr1 ayri ele
alinmakla beraber birbiriyle baglantilidir. Bir alandaki davranig, diger alanlarin tiimii veya biri
i¢in uyarict olabilir (Fawcett 2005, Roy ve Senesac 2015, Velioglu 1999).

Modeldeki adaptif alanlar

Roy’a gore adaptasyon bi¢imi dort alanda degerlendirilir. Bunlar; fizyolojik alan, benlik
kavrami alani, rol fonksiyonu alani ve karsilikli baglilik alanidir (Amanak, 2019; Qian, 2021;
Kaur ve Mahal, 2013; Roy, 2009; Roy, 2011; Uzun, 2017; Zheng, 2022).

1. Fizyolojik alan: Cevreden kaynaklanan uyaranlara karsi kisinin bedensel olarak verdigi
cevaplarla iliskilidir. Bu alanda davranis, insan viicudunu olusturan butin hicreler,
dokular, organlar ve sistemlerin fizyolojik aktivitelerinin gorlinimudir. Temel ihtiyag
fizyolojik durustliktir (Fawcett 2005, Roy ve Andrews 1999). Roy, bitlinligl devam
ettirmek icin 5’'i (oksijenasyon, beslenme, eliminasyon, dinlenme ve aktivite, korunma)
temel ihtiyac ve 4’4 (duyular, sivi-elektrolit ve asit-baz dengesi, norolojik fonksiyon,
endokrin fonksiyon) kompleks ihtiyaclar olan fizyolojik alanin 9 alt boyutunun
gerceklestirilmesinin 6nemli oldugunu ifade etmektedir (Acar, 2019; Fawcett, 2005;
Galbreath 2014; isbir, 2011; Roy, 2009; Roy Adaptation Association, 2023, Uzun, 2017).

2. Benlik kavrami alani: Bireyin duygusal saghgini ifade eder. Temel ihtiyag, psisik ve ruhsal
bitlnluktdr. Evrendeki amachlik, anlam ve birlik duygusu ile var olma veya olabilmedir
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(Fawcett 2005, Roy 2009). Bu alandaki adaptasyon sorunlari kisinin iyilesme yetenegi ya
da saghg surdirmek icin neyin gerekli oldugunu yapma yetenegi ile karsilastirilabilir
(Velioglu, 1999).

3. Rol fonksiyonu alani: Bireyin toplum igindeki rollerine odaklanir. Rol, bir konumdaki
kisinin, diger konumdaki kisiye nasil davranacagi beklentisini tanimlar. Kiginin toplumdaki
fonksiyonundan dolayi (anne, 6grenci, cocuk vb) pozisyonunu devam ettirebilmesi icin
toplumun bekledigi davranislari gostermesidir. Bu alandaki temel gereksinim sosyal
batanluktdr. Bir roli gergeklestirmenin tek yolu bireyin diger kisilerle olan karsilikh
etkilesimine dayanir. Rol islevi toplumda edinilen pozisyonlara dayanarak gorevlerin
gerceklestirilmesidir. Her rol bir diger rol ile iliskisinin varhgini gosterir (isveren-isgi,
hasta-hemsire gibi) (Fawcett, 2005; Roy ve Andrews 1999; Velioglu 1999).

4. Karsihkh baghhk alani: Bireyin sosyal rollerini ve sosyal bitlnliginu ifade eder.
Bagimlilik bakim ve destek icin baskalarina ihtiya¢ duyma olarak agiklanir. Bagimsizlik ise
kendi kendine karar verebilme yetenegidir. Birey icin karsilikli bagimlilik; deger, sevgi,
saygl, alma ve verme ile ilgili etkilesimler Gzerine odaklanir. Grup icin karsilikli bagimlilik;
sosyal baglamda grup icindeki ve disindaki kisilerle 6zel ve genel temasi iceren grup
faaliyetleri ile ilgilidir (Fawcett 2005).

Roy Adaptasyon Modeli, hemsirelige bir bakis agis1 getirmesi, hemsirelik uygulamalarina yon
vermesi, kanita dayali bilimsel bilgiye dayali bir ¢erceve i¢inde bakim verme olanagi sunmasi
nedeniyle kadin saglig1 hemsireligi alaninda sik kullanilan hemsirelik modellerinden biridir.

Gebelik Siirecinin Yonetiminde Roy’un Uyum Modelinin Kullanim

Roy Adaptasyon Modeli’nde hemsire ilk olarak odak uyarana yonelik girisimlerde bulunur.
Eger odak uyaran degistirilemiyorsa etkileyen uyaranlara yonelik adaptif yaniti artiracak
hemsirelik girisimlerinde bulunmasi gerekir (Fawcett, 2005; Isbir ve Mete, 2009). Roy
Adaptasyon Modeli’'ne gore; kadin adaptif sistemi olusturur. Gebelik siirecinde meydana
gelen fiziksel, psikolojik ve sosyal degisimler ¢evreyi olusturmaktadir. Saglik ise; gebelik
stirecinde meydana gelen bu degisimlere uyum diizeyidir. Bu doénemdeki kadin i¢in odak
uyaran gebelik siireci, dogum ve postpartum siirecte yasanabilecek olay ve durumlardir.
Gebenin, gebelik siireci i¢inde aldig1 egitimin etkinligi adaptasyon diizeyini etkilemektedir.

Hemsire adaptif sistem olarak tanimladigi kadina, odak uyaran olarak belirledigi gebelik
stirecine yonelik hemsirelik girisimlerinde bulunmalidir. Bu amagla, dort adaptasyon alani
olan fizyolojik alan, benlik kavrami alani, rol fonksiyon alani1 ve karsilikli baglilik alanlarina
gore adaptif davranigi ortaya cikarabilecek konularda egitim ve damigmanlik planlanmalidir.
Bu planlama dogrultusunda gebeden elde edilen geri bildirimler degerlendirilmelidir. Boylece
davranigin devam ettirilmesi ya da yeni girisimler planlanmast s6z konusu olur (Demirsoy
Horta ve digerleri, 2017; Sert ve digerleri, 2014).

Gebelik siirecinde, fetal biliylime ve gelismeyi gergeklestirmek ve anneyi doguma hazirlamak
amaci ile anne viicudunda fizyolojik ve psikolojik birtakim degisiklikler yasanmaktadir
(Aksoy Derya, 2018). Her gebenin gebelik siirecine uyum siireci farklidir. Gebelige uyumun
saglanmas1 i¢in ilk olarak gebelerin saghik durumu, yasadiklar1 ya da yasayabilecekleri
rahatsizliklar degerlendirilmeli ve gebenin annelik roliine kendini hazirlamas1 saglanmalidir.
Kadinin gebelige uyumu; daha 6nceki deneyimlerine, kiiltliriine, inancina, karakterine, aile
yasantisina, esi ile iliskisine, kadinin annesi ile iligkisine ve yasadig fiziksel yakinmalara gore
degisiklik gostermektedir (Yilmaz ve dig. 2023).

Gebelik doneminde gebeye en yakin olan kisiler birinci basamak saglik personelidir. Bu
donemde gebelerin fizyolojik gereksinimlerinin yani sira, psikososyal gereksinimlerinin de
degerlendirilerek gebelige fizyolojik ve psikolojik uyumun kolaylastirilmas: 6nemlidir
(Aksoy Derya, 2018).
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Literatiirde Roy tarafindan gelistirilen Adaptasyon Modelinin kadinlarin prenetal ve postnatal
stirece uyumunun saglanmasi amaciyla kullanildigi ya da kullanilabilecegini belirten
caligmalar bulunmaktadir. Amanak ve dig. (2019) Roy Adaptasyon Modeli'ne dayali egitimin
gebelerde hipertansiyonu kontrol altinda tutmada, Gokge Isbir ve Mete (2013) bulanti-kusma
sorunu olan bir gebenin bakiminda, Yesil¢inar ve dig. (2019) perinatal kayip yasayan kadinin
yas siirecinin degerlendirilmesinde, Demirsoy Horta ve dig. (2017) kadinin pospartum
doneme uyumunun kolaylastirilmasinda, Mohammadpour ve dig. (2016) ilk kez gebe kalan
kadinlarin benlik kavrami {izerine etkisinin belirlenmesinde, Basayar ve dig. (2020) riiptiire
ektopik gebelik tanisi alan bir olguda Roy Adaptasyon Modeli’ne gore hemsirelik yaklagimi
kullanmiglardir. Bahsedilen c¢alismalarda Roy Adaptasyon Modelini kullanarak planlanan

hemsirelik bakimlarinin etkin oldugu sonucuna varilmistir (Cizelge 1).

Cizelge 1. Ulasilan Calismalarin Ozellikleri

Calisman Yazarlar Arast Hangi Calisma
m ismi ve irma Tirll | girisimin sonuclar1 ve Oneriler
yayin yili uygulandigi
Roy Keziban Yart Gestasyonel 132 olgunun
uyum Amanak, deneysel hipertansiyonu 68'1 egitim grubunda,
modeline Umran vaka olan  kadinlarda | 64'i kontrol
dayali dogum Seuvil, kontrol egitim ve kontrol | grubunda yer
oncesi egitimin Zekiye calismast gruplarina almistir. Girigim
gebelik Karagcam randomize sonrast egitim
hipertansiyonu edilmigtir. Dogum | grubundaki 11
, gebelige Oncesi  egitimin | kadinda ve kontrol
uyum ve etkisini belirlemek | grubundaki 37
gebelik icin  deney ve | kadinda siddetli
sonuglarina konrol grubundan | preeklampsi
etkisi. olusturulmustur. geligmistir. Daha
2019 Deney grubundaki | sonra egitim
gebelerin grubunda 44 hastada
egitiminde ~ Roy | preeklampsi
Uyum Modeli | goriilmemistir.
kullanilmustir. Kontrol grubunda ise
15 gebede
preeklampsi
goriilmemistir.
Calisma
sonucunda Roy
Adaptasyon
Modeline dayali
egitimin  gebelerde
hipertansiyonu
kontrol altinda
tutmada etkili oldugu
kanitlanmustir.
Roy Gozde Nitel Veri Calisma
Uyum Gokee calisma toplamak i¢in | bulgulari,
Modeline Gore Isbir, mide bulantis1 ve | hemsirelerin mide
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Tirk Samiye kusmasi olan 35 | bulantis1 ve kusmasi
Kadinlarinda Mete gebe ile | olan gebe kadinlarin
Gebelikte derinlemesine uyaranlarini ve
Bulant1 Kusma goriismeler davranislarin1  tespit
Deneyimleri: yapilmustir. etmesine  yardimci
Bir Icerik Veriler, Roy | olur. Hemsirelik
Analizi. Adaptasyon modeli rehberliginde
2013 Modeline  dayali | hazirlanan

yari danigsmanlik

yapilandirilmig programinin gebelikt

gbriisme formu ve | e bulanti ve kusmaya

arka plan veri | etkisi ileri

sayfasi ile | arastirmalarla

toplanmustir. degerlendirilebilir.

Veriler, dogrudan

icerik analizi

kullanilarak analiz

edilmisgtir.

Perinatal [knur Olgu ROY Uyum Bu olgu
kayip yasayan | Yesilginar, Sunumu Modeli sunumunda  yapilan
kadina yonelik Gamze gebeliginin 23. | girisimlerin perinatal
Roy Uyum | Acavut, haftasinda kayip yasayan
Modeline gore Eda Sahin perinatal kadinlar  tizerindeki
hazirlanan kayip yasayan bir | etkilerinin
hemsirelik kadimnin, yeni | degerlendirilmesi ve
bakim  plani. durumuna hemsirelik
Ege uyumunun modellerinin ~ buna
Universitesi degerlendirilmesi | gore test edilmesi
Hemsirelik ve destekleyici Onerilmistir.

Fakiiltesi bakim
Dergisi. verilmesi amaciyla

2019 kullanilmastir.

Kadimin Gozde Olgu Lohusa bir Postpartum
postpartum Demirsoy Horta, | Sunumu bayanin donemdeki  annenin
doneme Hilmiye gereksinimleri uyum gereksinimleri
uyumunda Aksu, Sevgi dogrultusunda g0z Oniine
Roy’un Ozsoy Roy uyum | alindiginda  Roy’un
adaptasyon modeline goére her | adaptasyon modelinin
modelinin alandan bir tani | kullanilmasinin
kullanima. incelenmistir. Bu | uygun oldugu
2017 tanilar modele | belirlenmistir.

gore
detaylandirilmigtir

Roy'un Ali Rand Calisma 83 Roy'un  uyum
Adaptasyon Muhammedpur, | omize [ranli primigravida | modeli, primigravida
Modeli'nin Samane Kontrollii | kadindan  olusan | kadinlarin fiziksel ve
Primigravida Najafi, Calisma rastgele bir | kisilerarasi benlik
Kadinlarin Cihanshir orneklem ftizerinde | kavrami uyumlar1
Benlik Tavakkolizadeh yuriitilmistir. tizerinde olumlu
Kavrami Fatemeh Deney grubundaki | etkilere sahiptir.
Uzerindeki Muhammedzade kadinlar, birbirini | Sadeligi ve kolay
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Etkileri: h takip eden bes | uygulanabilirligi goz
Randomize haftada bes | Oniine alindiginda, bu
Kontrollii Bir oturumda egitim | model gebelikle ilgili
Calisma. ve danigmanlik | sonuglart iyilestirmek
2016 hizmeti  almustir. | i¢in kullanilabilir.

Daha sonra, dort

haftalik bir takip

bakimi aldilar.

Riiptiire Zehra Olgu Otuz iki Calisma
Ektopik Basayar,  Sena | Sunumu yasinda, ektopik | sonucunda RAM’in
Gebelik Tanis1 | Kaplan,  Giilay gebelik  saptanan | riiptiire ektopik
Alan Bir | Yazici bir bayan RAM | gebelik tanist ile
Olguda Roy kullanilarak takip edilen
Adaptasyon “fizyolojik, benlik | hastalarda
Modeli’ne kavramu, rol | kullanimmin  uygun
Gore fonksiyon ve | oldugu belirlenmistir.
Hemsirelik karsilikli baghlik”

Yaklasima. olmak tizere dort

2020 uyum alan1

kapsaminda
incelenmistir.

Sonuc ve Oneriler

Hemsirelik modelleri, bireyi odak noktasi olarak kabul ederek hemsirelik girisimlerinin
mesleksel boyut iginde degerlendirilmesini saglar. Modeller, hemsirelik bilgisini ve
uygulamalarini diizenleyerek hemsirelere rehberlik eder. Bu baglamda literatiirde gebelerde
Roy Adaptasyon Modeli’nin kullanildigr ve etkili oldugu sonucuna ulasan ¢aligmalar
mevcuttur. Arastirmalardan elde edilen bu sonuglarin profesyonel bakim verilirken
hemsirelere katkida bulunacag diisliniilmektedir. Giiniimiizde gebelik siireci boyunca sunulan
bakim hizmetleri gebelerin fiziksel sagliklar1 kadar, psikolojik ve sosyal ihtiyaclarini
karsilamay1 ve gebeyi doguma hazirlamay1 hedeflemektedir. Bu baglamda, gebelik siirecine
daha kolay uyum goOstermesi istenen gebelerde Roy Adaptasyon Modelinin kullanimi
oOnerilebilir.
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OZET

Gilinlimiizde var olan saglik sistemlerinin bagslangic asamasi birinci basamak saglik
hizmetleridir. Saglik hizmetlerinin temelini olusturan bu kurumlar birey ve topluma saglik
hizmeti veren birimlerdir. Biitiinciil bir saglik hizmeti sunmast 6nemli olan bu birimler, saglik
sisteminin temelini olusturmaktadir. Birinci basamak saglik hizmetlerinin temeli, aile
hekimligi, hemsirelik ve ebelik uygulamalarina dayanir. Bu hizmetler i¢inde halk sagligim
gelistirmeye yonelik hemsirelerin hayati rol ve sorumluluklar1 vardir. Hemsireler geleneksel
olarak saglig1 gelistirmek ve hastalig1 onlemek icin hastaligi 6nlemeye ve insanlarin saglikla
ilgili aligkanliklarint degistirmeye odaklanmistir. Bu baglamda bu derleme ¢alismada birinci
basamak saglik hizmetlerinin dogru ve yeterli diizeyde sunulmasi kapsaminda toplum sagligi
ve refahi icin hemsirelerin iistlendikleri gérev ve sorumluluklar uluslararasi bildirgeler, ulusal
yasa-yonetmelikler ve ilgili literatlir dogrultusunda ele alinarak tartigilacaktir.

Anahtar Kelimeler: Birinci basamak saglik hizmetleri, Hemsire, Aile sagligi elemani

SUMMARY

The initial stage of existing health systems is primary health care. These institutions, which
form the basis of health services, are the units that provide health services to the individual
and society. These units, which are important to provide a holistic health service, form the
basis of the health system. The foundation of primary health care is based on family medicine,
nursing and midwifery practices. Among these services, nurses have vital roles and
responsibilities to improve public health. Nurses have traditionally focused on preventing
disease and changing people's health-related habits to promote health and prevent disease. In
this context, in this review study, the duties and responsibilities of nurses for public health and
welfare within the scope of providing primary health care services at an accurate and
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sufficient level will be discussed in line with international declarations, national laws-
regulations and relevant literature.

Keywords: Primary health care services, Nurse, Family health personnel

GIRIS
1978 Alma Ata Deklarasyonu, 2000 yilina kadar “Herkes I¢in Saghiga Ulasma” iddiali hedefi
ile saglik sistemlerinde birinci basamak saglik hizmetinin roliinii ifade eden ilk kiiresel fikir

birligidir (https://www.who.int/teams/social-determinants-of-health/declaration-of-alma-ata).

Temel saglik hizmetlerinin ilkeleri ilk olarak 1978'de kiiresel saglikta ufuk agic1 bir kilometre
tagi olan Alma-Ata Deklarasyonu'nda ana hatlariyla belirtilmistir. Ekim 2018'de Kazakistan'in
Astana kentinde diizenlenen Temel Saglik Hizmetleri Kiiresel Konferansi'nda diinya liderleri
Astana Bildirgesi’ni onaylamiglardir. Ertesi yil, Birlesmis Milletlerin evrensel saglik sigortast
iist diizey toplantisinda tilkeler taahhiitlerini "siirdiirtilebilir insan merkezli, toplum temelli ve
entegre bir saglik sisteminin temel tasi ve evrensel saglik kapsamina ulasmanin 6zii olarak
temel saglik hizmetlerinin sunumunu genisletmek ve Onceliklendirmek" olarak
agiklamislardir. Uye Devletlerin bu taahhiidiinii ulusal baglamlar ve 6nceliklerle uyumlu
pratik eylemlere doniistiirmesini desteklemek icin DSO, Birinci Basamak Saglik Hizmetleri
Ozel Programimi olusturmus ve UNICEF ile birlikte Birinci Basamak Saglik Hizmetleri
Operasyonel Cergevesini ve Birinci Basamak Saglik Hizmetleri Olgiim Cercevesini ve
Gostergeleri yaymlamistir (https://www.who.int/health-topics/primary-health-care#tab=tab 3
).

Birincil saglik hizmetleri, saglik sistemlerinin, saghigin gelistirilmesinden hastaliklarin

onlenmesine, tedaviye, rehabilitasyona, palyatif bakima ve daha fazlasina kadar bir kisinin
saglik ihtiyaclarim1 destekler. Bu strateji aynm1 zamanda saglik hizmetlerinin insanlarin
ihtiyaglarina odaklanan ve tercihlerine saygi duyan bir sekilde sunulmasini saglar. Temel
saglik hizmetleri, evrensel saglik kapsamina ulasmanin en kapsayici, adil ve uygun maliyetli
yolu olarak kabul edilmektedir. Ayrica, soklara ve krizlere hazirlanmak, bunlara yanit vermek
ve bunlardan kurtulmak i¢in saglik sistemlerinin direncini giiclendirmenin anahtaridir

(https://www.who.int/health-topics/primary-health-care#tab=tab 3 ).

Bir¢ok tilke birinci basamak saglik hizmetlerini tesvik etmeye ve uygulamaya ¢alismis olsa
da, diinya niifusunun neredeyse yarisinin yiiksek kaliteli birinci basamak saglik hizmetine
erisimi olmadig1 i¢in saglikta hala onemli bir esitsizlik bulunmaktadir. Saghik Bakanligina
bagli olarak hizmet veren Tiirkiye Halk Saghigi Kurumunun Birinci Basamak Saglik
Hizmetleri Veri Rehberine gore Aile Saglhigi Merkezi, ‘aile hekimi ve aile saglig1 elemanindan

olusan ve bireylere koruyucu ve tedavi edici hizmetleri sunan aile hekimligi birimlerinin
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biitiiniidiir’ olarak tanimlanmaktadir (Birinci Basamak Saglik Hizmetleri Veri Rehberi, 2022).
Birinci basamak saglik hizmetlerinin tiim saglik sistemi hizmetlerinin gelistirilmesinde 6énemli
bir rolii vardir (Tung ve Eser, 2022). Hem gelismis hem de gelismekte olan {ilkelerden elde
edilen kanitlar, birinci basamak saglik hizmetlerinin etkili, verimli ve adil saglik hizmeti
sunum sistemlerinin belkemigi oldugunu gostermektedir (Dullie ve dig., 2018).

Birinci basamak saglik hizmetlerinin merkezinde aile sagligi hizmeti yer almaktadir. Aile
saglig1 hizmetleri araciligiyla, tiim aile saglig1 hizmeti sektorleri i¢in temel bir bilesen olan
birey, toplum ve ulusal saglik gibi genis bir hedefe ulasilabilir. Aile sagligi, diger sosyal,
politik, ekonomik ve saglik sistemleri ile ilgili belirli gorevleri yerine getirme yetenegi olarak
goriilmektedir (Kaakinen ve dig. 2018).

2011 yilinda tilkemizde Saglikta Donilisiim Programinin amacina goére, Saglik Bakanlig1 yeni
bir yapilanma siirecine girerek entegre saglik hizmetini 6n plana ¢ikarmistir. Saglik Bakanligi,
planlama ve denetleme asamalarini {istenen bir yap1 haline gelmistir. Ayn1 zamanda, saglik
hizmetlerinin isleyisi de Saglik Bakanligi’na bagli kuruluglar tarafindan yonetilmeye
baslanmistir. 112 acil saglik hizmetleri disindaki tiim birinci basamak saglik hizmetlerinin
sunumu da Tiirkiye Halk Sagligi Kurumu tarafindan iistlenilmistir (Birinci Basamak Saglik
Hizmetleri Veri Rehberi, 2022).

Ailelere yonelik saglik hizmetleri, ailenin saglik sorunlarinin bulunmasini ve analiz edilmesini
ve ailenin kendi konumunun farkinda olmasini ve kabul etmesini saglamayr amaglar.
Hemsirelik hizmetleri yoluyla ailenin saglik ihtiyaglarina yardimer olmak ve tiim ailenin
sagligint korumak en Onemli Onceliktir ve bunu yapmak i¢in gerekli kaynaklar
kullanilmahidir. Aile sagligi hizmetleri bir topluluga tam ve kapsayict bir saglik hizmeti
saglayabilir. Aile sagligi hizmetlerini kullanmanin ¢esitli faydalar1 vardir (Martin ve dig.,
2013). Aile sagligi hizmetleri ile saghgi gelistirici ve koruyucu hizmetlerin bir arada
sunulmasi miimkiin olmustur. Bu hizmetlerle birlikte tani, tedavi, rehabilitasyon ve
danigmanlik hizmetleri, ana ¢cocuk saglig1 ve lireme saglig1 hizmetleri, yas, cinsiyet ve hastalik
gruplarina yonelik izlem ve taramalar bir arada sunulabilmektedir (Birinci Basamak Saglik
Hizmetleri Veri Rehberi, 2022). Aile sagligi hizmetleri i¢inde aile sagligi hemsireligi
yonteminde sistematik bir yaklagim s6z konusu olup, siirecte veri toplama ile baslayip, aile
saglig1 bakiminda planlama, uygulama ve degerlendirme adimlari ile bilimsel problem ¢6zme
yolu izlenmektedir. Aile saglig1 sorunlarini ¢6zmek i¢in veri toplamada temel bes temel veri
kaynagi vardir. Bunlar; klinik kayitlar, hemsirelik Oykiisii, uzmanlarla konsiiltasyonlar,

literatlirden okumalar ve hastalarla goriismeler olarak siralanabilir (Martin ve dig., 2013).
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Birinci Basamak Saghk Hizmetlerinin Toplum Saghgina Olan Yararlan

Birinci basamak saglik hizmetlerinde oncelikli ve gereksinim duyulan hizmetlere daha hizli
ve kolay ulagilabilirligi saglamak ve esitsizlikleri azaltmak amaglanmaktadir. Birinci basamak
saglik hizmetlerinin biitiinciil hizmet sunmast ve bu hizmetlerin temelini koruyucu
hizmetlerin olusturulmasi toplum saglig1 icin biiylik 6nem arz etmektedir. Birinci basamak
saglik hizmetleri saglik sorunlarinin erken tani ve tedavisi i¢in de ¢ok uygun ve oncelikli bir
alandir. Bu alanda hizmetin o6zelliklerinin sinerjik etkisi ve uzman hizmetlerine olan
gereksinimi azaltmasi toplum sagligi icin gerekli goriilen yararlar arasindadir (Eser, 2008).
Batista ve dig. 2023’de Brezilya’da yaptiklari c¢aligmalarinda, birinci basamak saglik
hizmetlerine dayali nedenlere bagli olarak 6liim ve hastaneye yatis oranlarmin 16 yillik
donemde azaldigim1 gormiiglerdir. Bu donemde Maliyet-fayda sonuglarinda Onemli
heterojenlikler bulunmakla birlikte, sistemin getirdigi faydalar maliyetlerden ortalama %22,5
daha fazla olarak degerlendirilmistir.

Tiirkiye’de Birinci Basamak Saghk Hizmetleri

Tiirkiye’de Aile Hekimligi ilk olarak 15.09.2005 yilinda Diizce ilinde baslatilmmistir. 2010
yili sonunda iilke genelinde aile hekimligi uygulamasina gegilmistir. Aile hekimligi
sisteminde bu hizmetin veren en kii¢iik birim Aile Hekimligi Birimidir (AHB). AHB bir aile
hekimi (AH) ve aile sagligi eleman: (ASE) olarak adlandirilan bir ebe/hemsireden
olusmaktadir. Aile Sagligi Merkezi bir ve ya daha ¢ok AHB’den meydana gelebilir (Aile
hekimligi uygulama yonetmeligi, 2013).

Tiirkiye’ de Aile hekimligi uygulama yonetmeliginin amaci; Birinci basamak saglik
hizmetlerini gii¢lendirerek verilen saglik hizmetinin kalitesini artirmaktir. Saglik hizmetinin
kalitesini artirmak i¢in gorev yapan aile hekimi ve aile saglig1 elemanlarinin ¢aligma usul ve
esaslarint belirlemek onemlidir. Calisilan kurum, yer ve gorevlerine gore oncelik siralamasi
yonetmelik ile saglanir. Aym1 zamanda aile hekimligi birimine gecise ve nakil islemlerine
iligkin puanlama sistemi ve sayilarda yonetmelik ile belirlenir. Bunlarin yani sira aile sagligi
merkezi olarak kullanilacak alanlarin fiziki ve teknik sartlarin1 tanimlayarak bu sartlar1 yerine
getirir. Aile hekimligi uygulamam yonetmeligi ile aile sagligi biriminde goérev yapan tiim
calisanlarin calisma usul ve esaslar1 da belirlenir. Calisanlarin meslek ilkeleri, is tanimlari,
hizmet kalite standartlari, performans, recete, rapor, hasta sevk evraki ve diger kullanilacak
belgelerin sekil ve igerigi, diger kurum ve kuruluslarla igbirligi, kayitlarin tutulmasi, ¢alisma
ve denetime iliskin usul ve esaslar da yOnetmelik ile belirlenmektedir (Aile Hekimligi

Uygulama Yo6netmeligi, 2013).

160




Aile hekiminin gorev, yetki ve sorumluluklar:

Aile hekimi, birlikte calistigi ekibi denetlemekle ve aile sagligi merkezini yonetmekle
sorumludur. Aile hekimi, kendisine kayith kisileri bir biitiin olarak ele alarak bakanligin
belirledigi saglik programlar1 dogrultusunda bireye yonelik saglik hizmeti sunar. Bireye 6zgii
koruyucu, tedavi ve rehabilite edici saglik hizmetlerini bir ekip anlayisi ile birlikte yerine
getirir (Birinci Basamak Saglik Hizmetleri Veri Rehberi, 2022).

Aile hekiminin gorev, yetki ve sorumluluklar1 soyledir; Calistigi bolgenin toplum sagligi
merkezi ile ig birligi yaparak saglik hizmetinin planlar. Toplum ve ¢evre sagligini ilgilendiren
durumlari bagli bulundugu toplum saglig1 merkezine bildirir. Birimine kayit olan kisiler ile ilk
alt1 ay i¢inde ev ziyaretleri veya telefonla iletisime gegerek kisilerin degerlendirmesini yapar.
Bireye yonelik koruyucu saglik hizmetleri ile birlikte tani, tedavi, rehabilitasyon ve
danigmanlik hizmetlerini de verir (Birinci Basamak Saglik Hizmetleri Veri Rehberi, 2022).
Birimine kayith kisilere saglikla ilgili rehberlik yaparak, ana ¢ocuk sagligi ve iireme saglig
hizmetleri ve periyodik saglik muayeneleri yapar. Kayith kisilerin yas, cinsiyet ve hastalik
gruplarina yonelik izlem ve taramalarimi yiiriitiir. Bu taramalar; gebe, lohusa, yenidogan,
bebek, ¢ocuk, adoélesan (ergen), eriskin, engelli, yash, yataga bagimli kisilere yonelik
taramalardir (Birinci Basamak Saglik Hizmetleri Veri Rehberi, 2022).

Aile sagligi merkezi sartlarinda tani veya tedavisi yapilamayan hastalarin sevkini yaparak bu
hastalarin ikinci ve lgiincii basamak tedavi ve rehabilitasyon hizmetleri ile evde saglik
hizmetlerinin diizenlenmesini saglar (Birinci Basamak Saglik Hizmetleri Veri Rehberi, 2022).
Ayrica tetkik hizmetleri verir ya da bu hizmetlerin verilmesini saglar. Aile hekimligi
biriminde verdigi hizmetlerin kayitlarini tutarak ve gerekli tist birimlere bildirimlerini yapar.
Birimine kayith tiim kayitl kisileri yilda en az bir defa degerlendirerek saglik kayitlarini
giinceller. Gerekli gordiigiinde hastayr gozlem altinda tutarak tetkik ve tedavisini yapar.
Entegre saglik hizmetinin sunuldugu merkezlerde ise hastayr gozlem amagh yatirarak tetkik
ve tedavisini yapma yetkisine sahiptir. ilgili mevzuata gore regete, sevk evraki ve her tiirlii
saglik raporu gibi belgeleri diizenler. Kurumca belirlenen konularda hizmet i¢i egitimlere
katilarak ilgili mevzuat ile iliskili verilen diger gorevleri yapar (Birinci Basamak Saglik
Hizmetleri Veri Rehberi, 2022).

Aile saghgi elemaninin gorev, yetki ve sorumluluklar:

Aile saghig1 eleman1 (ASE), aile hekimi ile birlikte ekip anlayisi i¢inde calisarak kisiye
yonelik koruyucu, tedavi ve rehabilite edici saglik hizmetlerini sunmakla sorumlu saglik
profesyonelidir. Aile hekiminin goérevlerini yerine getirmesinde aile hekimini destekleyerek
onun ile birlikte calisir. ASE sundugu hizmetler ile ilgili saglik kayit ve istatistiklerini diizenli

bir sekilde tutar (Birinci Basamak Saglik Hizmetleri Veri Rehberi, 2022).
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Aile saglig1 elemaninin kurumca belirlenen usul ve esaslar gercevesinde gorev, yetki ve
sorumluluklar1 s6yledir; Kisilerin vital bulgularin1 dlgerek kaydeder. Aile hekimi ile birlikte
calisarak istem yapilan ilaglar1 uygular. Yara bakim hizmeti sunar. Tibbi alet, malzeme ve
cihazlar1 kullanima hazir bulundurarak poliklinik hizmetleri sirasinda kullanimina yardimci
olur. Ayrica tibbi sekreter bulunmadigi durumlarda sevk edilen hastalarin sevk edildigi
kurumla iletisimini saglar. Gerektiginde tahliller i¢in numune alir ve numunelerin isbirligi
yaptig1 laboratuvar tarafindan teslim alinmasini saglar. Gezici ve yerinde saglik hizmetleri,
saglig gelistirici ve koruyucu hizmetler ile ana ¢ocuk saghigi ve lireme sagligi hizmetlerini
vererek, evde saglik hizmetlerinin verilmesinde aile hekimine yardimci olur. Kurum
tarafindan belirlenen tarihler igerisinde hizmet i¢i egitimlere katilir. Kurumun belirledigi ve
ilgili mevzuat geregince verilen diger gorevleri yapar (Birinci Basamak Saglik Hizmetleri
Veri Rehberi, 2022).

Aile saglig1 elemani soguk zincir sartlarinin saglanabilmesi i¢in gerekli dnlemleri alir. Birden
cok aile hekiminin gorev yaptigi aile sagligi merkezlerinde iiger aylik periotlarda bir aile
hekimi ile birlikte soguk zincir sorumlulugu yapar. Kurumda bir aile hekimligi biriminin
bulunmasi1 durmunda sorumluluk bu birimdeki aile hekimi ve aile sagligi elemanina aittir
(Birinci Basamak Saglik Hizmetleri Veri Rehberi, 2022).

Aile hekimligi uygulamasi performansa dayali olarak, standardize olmayan esnek mesai
saatlerinde hizmet verir. Bu birimlerde misafir hastaya ve her hastaya esit hizmetin
sunulmamasi, sunulan hizmetler i¢in yeterli materyalin olmamasi sistemin zorluklariin
basinda gelir. Bu zorluklarin disinda ev ziyaretlerindeki giivenlik sorunlari, Is Saghg ve
Giivenliginin olmamasi, hasta sikayetinde direkt sikayetin kabul edilmesi, saglik ¢alisaninin
korunmamasi, siddet sonrasi su¢ bildirimi yapilmamasi ve yapilmasi ile siddete maruz
kalinmas1 sistemin getirdigi yasanan Onemli sorunlardandir. Bazi ASM’lerde as1 yapilip
bazilarinda yapilmamasi ve saglik calisaninin dinlenmemesi zorluklardan birkagidir. Bunlara
ek olarak aile sagligi ebe ve hemsiresinin hekimin verdigi tiim gorevleri yapmalarinin
beklenilmesi gorev tanimlarinin yetersiz oldugunu gostermektedir (Giir ve dig. 2023).

Tiim bu zorluklara ragmen uyumlu bir ¢alisma diizeni olusturularak fiziksel muayene, diizenli
takip ve saglik egitimi ile riskli gebeliklerin olugsmasi 6nlenebilir. Bunun yan sira savunucu
ve liderlik roliine sahip olan hemsirelerin birinci basamak saglik hizmetlerini dogru ve yeterli
diizeyde sunmalar1 gereklidir. Evlilik 6ncesi donemden baglayarak yaslilik ve 6liim dénemine
kadar devam eden bu siirecte saglikli ve giiclii geleceklerin olusturulmasina katkida bulunan

hemsirelerin varligi 6nemlilik arz etmektedir (Giil ve dig. 2023).
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Birinci Basamak Saghk Hizmetlerinde Hemsirelik Uygulamalar1 ve Onemi

Hemsirelik uygulamasi, birinci basamak hizmetlerinin temel tasidir. Hemsireler
hastanelerde oldugu kadar evde, okulda, isyerlerinde, hapishanelerde, saglikli ve hasta
bireylerin oldugu her yerde gorev alir. Diinya genelinde saglik hizmeti sunan en biiylik grubu
hemsireler olusturmaktadir. Aynt zamanda hemsireler, birinci basamak saglik hizmetlerinin
planlanmasinda, organize edilmesinde, izlenmesinde ve degerlendirilmesinde de kritik bir
yere sahiptir (ICN, 2008, s.10).

Avrupa tlkeleri toplum temelli aile sagligi hemsireligi uygulamasini gelistirerek tim
aileye ayn1 kurumda bakim verilmesini 6nemsemektedir. Kendini gelistirmis bir aile sagligi
hemsiresi multidisipliner saglik ekibinin bir pargasidir ve giiclendirilmis birinci basamak
saglik hizmetlerinin merkezinde rol alir (ICN, 2008, s.11).

1953’te kabul edilen ve yeniden gozden gegirilen etik kodlar ICN tarafindan
sekillendirilmistir. Bu kodlar hemsirelerin birinci basamak saglik hizmetlerindeki amacini;
‘saglhigr gelistirmek, hastaligi Onlemek, iyilestirmek ve 1zdirabi hafifletmek’ olarak
belirtmektedir. (ICN, 2008, s.16)

Tiirkiye’de birinci basamak saglik hizmetleri, 1961 yilindan 2003 yilina kadar 224
sayill yasaya gore ylriitiilmiistiir. Bu uygulamada temel hizmet birimi saglik ocagidir. Saglik
ocaklarinin temel gorevleri bireye ve c¢evreye yonelik koruyucu hizmetler, evde ve ayakta
tedavi edici hizmetler gibi temel islevlerin yaninda, diger sektorlerle birlikte toplumsal
kalkinmada da rol almalaridir. Ik degerlendirmeleri saglik ocaginda yapilan hastalar gerekli
gorildiiglinde bir list basamaga sevk edilmistir (Celik ve dig. 2019).

Birinci Basamak Saglik Hizmetlerinin 4 ana 6zelligi mevcuttur. Bunlar; ilk basvuru,
stireklilik, kapsayicilik ve esglidiim/koordinasyondur (Koruk ve Beyazgiil, 2021).

e Ik basvuru; yeni bir saglik sorunu veya gereksinim durumunda, ilk olarak aile saglhig
merkezine bagvurulmasidir.

e Siireklilik; saglikli ya da hasta bireye diizenli ve biitlinciil bir saglik hizmetinin
sunulmasidir.

e Kapsayicilik; toplumun nadir goriilen sorunlarini da igeren genis bir hizmet alanina
sahip, tiim saglik gereksinimlerine uygun yanit veren hizmet sunumu olarak
tanimlanir.

e Esgiidiim; birinci ve ikinci basamak saglik hizmeti sunan kisiler arasindaki karsilikli is
birligidir. Hastalarin tiim saglik sorunlar1 i¢in almis olduklar1 saglik hizmetlerinin

birbiriyle olan baglantisini tanimlar.

Erisilebilirlik ve bakim kalitesi agisindan birinci basamak saglik hizmetleri, lilke baglamlarina
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gore olumlu ilerleme kaydetmistir. Erisilebilirlik; nitelikli hizmet sunumunun 6nemli bir
gostergesi olup, birinci basamak saglik hizmetlerinin ulasilabilirligini etkilemektedir
(Endalamaw, 2023). Bu konuda yapilan bir calismada Kazakistan'da saglik kaynaklarinin
daha adil bir sekilde dagitilmas1 saglandiginda erisilebilirligin arttigi  belirlenmistir
(Shaltynov, 2022).

Anne ve Cocuk Saghg1 Hizmetleri

Toplumlarin saglikli olmasi, dogum 6ncesi donemden baslayarak eriskinlige kadar koruyucu
ve destekleyici hizmetlerin nitelikli olarak verilmesi ile saglanabilir. Bu siirecin saglikli
biliylime ve gelisme ile sonuglanabilmesi i¢in dogum 6ncesi donemde anne sagliklt olmalidir.
Annenin saglig1 bozuldugunda bu durumdan ¢ocuk da etkilenir. Bu durumda anne ¢ocugunun
gereksinimlerini yeterince karsilayamaz (Bozkurt ve Erdim, 2019). Yetersiz saglik bakima,
yetersiz dogum yonetimi ve gerekli bebek bakiminin olmamasi, gibi anne sagligi sorunlari,
diinya ¢apinda anne ve yenidogan dliimlerinin ve bozulmalarinin 6nde gelen nedenlerindendir
(Tuncalp ve dig. 2015).

Anne-Cocuk Saghg Sorunlarina Yénelik Coziim Onerileri soyledir:

Tiim anne ve c¢ocuklara ait istatistikler dogru tutularak, saglik hizmetlerinden esit diizeyde
yararlanmalar1 saglanmalidir. Ayrica saglik hizmeti veren kisiler diizenli olarak egitilmelidir.
Bebek oOliimlerinin yaridan fazlasi yenidogan donemindedir. Bu doneme gereken Onem
verilmeli, gebe ve yenidoZanlarin sagligina yonelik yapilan rutin taramalar genisletilmelidir.
Tiim gebeler yeterli dogum Oncesi ve sonrasi bakim alabilmelidir. Dogumlarin uygun
mekanlarda ve uygun sartlar altinda yapilmasi saglanmalidir. Yenidogan yogun bakim iinitesi
ve nitelikli ve deneyimli calisanlarin sayis1 artirilmali ve yenidogan transport sistemleri
gelistirilmelidir. Anneler anne siiti vermeye tesvik edilmeli ve bebek dostu hastane
programlar1 yayginlastirilmalidir. Siit ¢ocuklarinda sik gorillen akut solunum yolu
enfeksiyonlar1 ve ishaller gézardi edilmemeli ve gereken onem verilmelidir. Ayrica saglik
hizmetlerine ayrilan biit¢e artirilarak gelismis tilkeler diizeyine ¢ikarilmalidir (Bozkurt ve
Erdim, 2019).

Birinci basamak saglik hizmeti programlarindaki tiim hemsirelik uygulamalar1 arasinda
dogum oOncesi ve yenidogan koruyucu saglik hizmetleri sunulmaktadir. Hemsireler gebelik
takibi siiresince saglikli beslenme ve egzersiz hakkinda egitim vermenin yani sira
komplikasyonlarin, semptomlarin ve fetiisiin gelisimi hakkinda bircok uygulama
yapmaktadirlar. Gebeligin ilerleyisi ile birlikte rutin izlemlerin yami sira duygusal destek
saglamakla birlikte anne adaymmin kan basincimi ve diger komplikasyon belirtilerini
izlenmektedirler. Gebelik siireci icerisinde bebegin fetal kalp hizi, anne adayinin kan basinci

ve diger semptomlar izlenerek, anne gebelik ve dogum siireci hakkinda bilgilendirilmektedir.

164




Dogum tarihi yaklastikca bebek bakimi, emzirme, bagisiklama gibi bilgilendirmeler
yapilmaktadir (Schlunegger ve ark. 2021).

Anne ve Cocuk As1 Hizmetleri

DSO ve UNICEF, ¢ocuk saghigini ve hayatta kalmasini iyilestirmek icin temel bir strateji
olarak 1995 yilinda Cocukluk Cagi Hastaliklarinin Entegre Yonetimini (IMCI) baglatmistir.
Bu yonetime 2003 yilinda yenidogan bakimi da eklenmistir ve strateji IMNCI olarak yeniden
adlandirilmistir. Her iki terim de baglama ve bilgi kaynagina bagli olarak kullanilmaktadir.
IMCI, en yaygin ¢ocukluk hastaliklarinin onlenmesi ve tedavisi, saglik ¢alisanlarinin egitim
icin kullanilabilecek basit yonergeler ve mesajlar1 igerir. 100'den fazla iilke IMNCI' yi
benimsemis ve degisen derecelerde uygulamistir (WHO, 2018).

IMNCI bagisiklama da dahil olmak tizere diger birgok saglik programinin gelistirilmesini
onermektedir. IMNCI, bes yasin altindaki hasta ¢cocuklarin entegre yonetimine odaklansa da,
asilama da dahil olmak iizere saglikli cocugun bakimini da kapsar. IMCI egitiminin bir
parcasi olarak, saglik c¢alisanlarina bir ¢ocugun asilanma durumunu kontrol etmeleri ve
gerektiginde onlara as1 yapmalar1 Ogretilir. IMCI egitimi, asilama durumu ve asilama igin
degerlendirme dahil olmak {izere saglik calisanlar1 ile asilama uygulamalarini giiglendirme
firsatlar1 saglayabilir. Bununla birlikte, cogu saglik ¢alisaninin IMCI egitimi aldigi, egitimin
bagisiklamay1 icerdigi veya egitimin otomatik olarak uygulamada iyilestirmelere doniistiigii
varsayillamayacagi i¢in bu mesajlar diizenli olarak gii¢clendirilmelidir (WHO, 2018).

Cocuklar erken yasta asilandiginda, tiim g¢ocuklar i¢in kapsamli saglik hizmetinin kapisi
aralanmis olur. Hendrix ve dig. (2016)’nin yaptig1 calismada g¢ocuklara yonelik asilama
programlarinin pek ¢ok pediatrik bulagict hastaligi ortadan kaldirdigr belirlenmistir. Asilama
programlari, Amerika Birlesik Devletleri, Kanada ve Avrupa gibi gelismis lilkelerde bir¢cok
bulasici hastalig1 ortadan kaldirabilir veya onemli 6lciide azaltabilir. As1 ile Onlenebilir
hastaliklar, gelisimlerinde ilerleme kaydedilmis olsa da, birgok gelismekte olan iilkede ciddi
bir halk saglig1 sorunudur (Hendrix ve dig. 2016). Sanayilesmis uluslarin agilama oranlari son
yillarda 6nemli dl¢iide artmistir (Mihigo ve ark. 2017).

Diinyanin en kapsamli uygulanan ve koklii saglik cabalarindan biri olan Genisletilmis
Bagisiklama Programi, hamile anneleri ve ¢ocuklarini hedef almaktadir. Bu program anne
sagligt ve cocuk sagkalim tedavilerinin asilama hizmetleriyle "entegre edilmesini"
dogurmustur. DSO ve UNICEF, 2006'da baslatilan 2006-2015 Kiiresel Bagisiklama ve
Vizyon Yaklagimi ger¢evesinde bu entegrasyonu dort temel Oncelik alanindan biri olarak
sectiginden beri bu yaklagima olan ilgide bir artis olmustur (WHO, 2018).

Kiiresel As1 Eylem Plan1 (GVAP) 2011-2020, alt1 yol gosterici ilkenin dordiinciisii olarak

entegrasyonu igerir. "Genis saglik sistemlerinin bir pargasit olan ve diger birinci basamak
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saglik hizmetleri sunum programlartyla yakindan koordine edilen giiclii bagisiklama
sistemleri, bagisiklama hedeflerine ulasmak i¢in elzemdir". Saglik sektorii ile her temas,
asilama durumunu dogrulamak ve belirtilen yerlerde asilama saglamak i¢in bir firsat olarak
kullanilmahidir” (WHO, 2018).

Beslenme Saghk Hizmetleri

Hemsireler, toplumdaki hastalarla sik ve yogun temas halinde olmalar1 nedeniyle, saglig
gelistirmede ve hastaliklart 6nlemede beslenmenin 6nemi konusunda hastalar1 egitebilir ve
tavsiyelerde bulunabilir (Nimmagadda ve dig. 2019). Birinci basamak saglik hizmetlerinde
calisirken, ozellikle hamile kadinlarla ilgilenirken, beslenme egitimi hemsirelerin gorevinin

temel bir unsurudur. (Ehlers ve dig. 2014).

Yetiskinler Icin Fizik Muayene

Yetigkinlik doneminde; kardiyovaskiiler risk degerlendirilmesi, tiitlin {rtinii kullanimi,
arteriyel tansiyon takibi, serum lipid profili taramas1 (tg, hdl, 1dl), diabetes mellitus taramasi,
tiroid fonksiyon anomalileri, obezite taramasi, tiiberkiiloz, meme kanseri taramasi (kadin),
kolorektal kanser taramasi (kadin/erkek), serviks kanseri ve prekanserdz lezyonlarin
taranmas1 (kadin), periyodik saglik muayeneleri, prostat kanseri (erkek), kan ve cinsel yolla
bulagan hastaliklar, kemik saghigmin korunmasi i¢in bilgilendirme, sekonder osteoporoz /
kirik riski, gebelerde agiz dis saglig1 ve egitimi, gebelerde kan grubu tayini, demir eksikligi,
hepatit b taramasi, gestasyonel diyabet taramasi, noral tiip defekti profilaksisi i¢in folik asit
onerilmesi, orak hiicreli anemi ve talasemi major taramasi, alkol kullanim durumunun
degerlendirilmesi, depresyon, erigkinlerde bagisiklama, uyusturucu madde kullanim
durumunun degerlendirilmesinin aile hekimi ve aile sagligi ebe/hemsiresi tarafindan
yapilmasi gerekir (Aile hekimligi uygulamasinda onerilen periyodik saglik muayeneleri ve
tarama testleri rehberi, 2015)

Bir saglik bilimi olarak hemsirelik, biyopsikososyal ve ruhsal bir varlik olarak insanin
gereksinimlerine hizmet etmeye odaklanir. Hemsirelik uygulamas: sadece bilimsel bilgiyi
degil, ayn1 zamanda kisilerarasi, entelektiiel ve teknik yetenek ve becerileri de gerektirir. Bu,
bilgi, klinik calisma ve kisileraras: iletisimin bilesimi ile olusur. Iletisim, hemsireligin tiim
faaliyet alanlarinda ve 6nleme, tedavi, terapi, rehabilitasyon, egitim ve saglig1 gelistirme gibi
tiim miidahalelerinde hayati bir unsurdur. Hemsireligin bilimsel bir egzersiz ve uygulama
yontemi olarak hemsirelik siireci, kigilerarast ortam ve sozlii iletisimin belirli becerileri ile
gerceklestirilir. Bir hastanin sorunlarini degerlendirmede profesyonel hemsirenin roli

blytiktiir (Kourkouta ve Papathanasiou 2014).
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Saghk Egitim Hizmetleri

Saglik egitimi tibbi bir yaklagim olarak aile sagligi merkezlerinde benimsenmis, birey ve aile
saghigiin giliclendirilmesi ve 1iyilestirilmesindeki 6nemi vurgulanmistir. Egitim, Anne ve
Cocuk Saglig1 Bakimi (dogum kontrolii dahil), Aile Planlamas1 (agilama dahil), Beslenme ve
diger cesitli konular1 igermektedir. Son birka¢ yilda egitim yaklasimlar1 insan biyolojisi,
beslenme, hastalik kontrolii, ruh sagligi, kaza onleme ve saglik hizmetlerine odaklanmistir
(Sade ve Peres 2015). Bu hizmetleri sunmak igin bireylerle yliz ylize goriismelere ek olarak,
yiiksek riskli bolgelerde saglik egitimi kampanyalari, farkli saglik programlari i¢in sosyal
seferberlik, saglik egitimi materyalleri ve medyadan yararlanilir. Birinci basamak saglik
hizmetlerine gelen tiim danisanlar uygun saglik egitimi, bilgi ve tesvik hizmeti alirlar (Kabir
ve dig. 2021). Saglik hizmeti saglayicisi ve egitimei olarak hemsirenin birincil rolii, hastalari
ve digerlerini saglik bakimi konusunda egitmektir. Bireylere, ailelere ve gruplara diizenli
saglik egitimi hizmetleri sunarken, siklikla saglik egitimi icin niifusa dayali programlarin
olusturulmasina katilirlar. Egitimciler, egitim ihtiyacin1 ve 6grenme tesvikini inceler, saglikla
ilgili bilgileri iiretir ve iletir, saglik egitiminin niifus tizerindeki etkisini degerlendirir
(Shanafelt ve Noseworthy, 2017).

Halk sagligimin iyilestirilmesinde hemsireler egitimci olarak hayati bir rol oynamaktadir.
Hastanin evinde bile hemsirenin temel sorumlulugu insanlar1 saglik ve esenligin 6nemi
konusunda egitmektir. Saglik egitimi bireylerin daha iyi yasam tarzi uygulamalarini
benimsemelerine yardimei olmak i¢in saglik hizmetlerinde bilgi paylagsmaktan daha fazlasidir.
Saglik egitimi aracilifiyla hemsireler, hastalarin yasam tarzlari, degerleri ve inanglar ile
tutarlt bir sekilde saglik hedeflerine ulasmalarina yardimci olabilir. Egitim, Klinik Hemsirelik
Uygulama Standartlarinda belirtildigi gibi hemsirenin birincil rollerinden biridir. Buna, diger
seylerin yami sira insanlarin saglik ve tedavi segenekleri, sagligin gelistirilmesi ve
hastaliklarin 6nlenmesi dahildir (Saprii ve dig. 2015).

Saglik ekiplerinde hemsireler siklikla sorumlu olduklar1 hastalar i¢in "saglik hizmetleri
koordinatorleri" olarak anilir. Hemsire ve hasta, bireyin ihtiyaclar1 ve ilgi alanlarina dayali bir
iliski gelistirir. Bu kavramlar hemsireye kisinin saglik egitimine hazir olup olmadigini
belirlemede, teknik bilgi saglamada ve evde saglik bakim becerilerini uygulamadayardimci
olur. Bu taktikler kisinin uygun saglik bilgilerine erisimini ve saglikla ilgili secimlerini kendi
gereksinimlerine gore yapma Ozgiirliigii vererek davranis degisikligini gerceklestirmelerine
yardimc1 olur. Insanlarin saglik algilari ve sagligini yonetme becerileri, saglik sistemine
bagimliliklarin1 azaltmak i¢in kritik 6neme sahiptir. Bu noktada halk sagligi egitimcileri
olarak hemsireler toplumsal sagligin korunmasi ve iyilestirilmesinde yasamsal 6nemde bir rol

iistlenerek, egitim hizmetleri i¢cin tam zamanl koordinatdrler olarak gorev yaparlar. (Salmond
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ve Echevarria 2017).

Mullan ve dig. 2022 de Avustralya’da birinci basamak saglik hizmetlerinde yapilandirilmis
bakim sunumuna yonelik yaptiklari ¢alismalarinda sistem entegrasyonu, liderlik, yonetisim ve
finansman reformunun arastirilmasinin yani sira isgiici arzi ve dagitim zorluklarinin
odaklanmis bir incelemesine de ihtiya¢ oldugunu vurgulamislardir.

Lundin Gurne ve dig. (2023) Isvec¢’te saglik ocaklarinda calisan hemsireler ile yaptiklari
caligmalarinda, hemsirelerin hastalarla iliski kurmaya Oncelik vermede, yasadiklari
deneyimlerinden yola ¢ikarak, birey merkezli bakim dogrultusunda saghigi gelistirici
cabalarmin yiiksek diizeyde oldugunu belirlemistir. Bu asamada hemsirelerin sagligi
gelistirici/hastaliklart Onleyici ¢alismalarin 6niindeki hem mikro hem de makro diizeydeki
engeller ile miicadelelerinden s6z etmislerdir. Ayni calismada hemsirelerin karsilastiklar
engellerin basinda, dil engelleri, medyanin olumsuz etkileri ve temel saglik hizmetlerinin
genel organizasyonu siralanmigtir. Calismanin  sonucunda, birinci basamak saglik
merkezlerindeki ¢alismalarin nitelikli hizmet sunumundaki 6nemine dikkat ¢ekilmis, bolge
hemsiresinin topluma erisimini giliglendirecek ve bodylece yasam tarzi degisikliklerinde
bireylere yeterli destegi saglayacak sekilde sistemlerin giiclendirilmesi 6nerilmistir.

SONUC

Hemgireler birinci basamak saglik hizmet sunan saglik calisanlar1 arasinda en temel gruptur.
Bu nedenle birinci basamak saglik hizmetlerine dayali bir sistem, hemsirelik aktivitelerinin
tim yonlerini destekleyici bir kapsama sahip olmalidir. Hemsireler sagligi gelistirmek,
korumak, hastalig1 ve sakatlig1 6nlemek i¢in hem 6zerk hem de koordinasyon i¢inde caligarak,
bireyler, aileler ve toplumlar arasindaki bagi kurar ve gelistirirler. Hemsirelik bakimin ilk
temas noktasi birinci basamak saglik hizmetleri olmasi nedeni ile bu asamada alinan bakimin
yonetimi ve kalitesi biiylikk 6onem arz etmektedir. WHO Genel Miidiirii Halfdan Mahler’in
1985°de belirttigi lizere: ‘Binlerce farkli yerde, milyonlarca hemsire birinci basamak saglik
hizmetleri hakkinda aymi diisiinceleri ve kanaatleri ifade ederse, birlikte bir gilic olurlar ve
degisimin biiyiik bir giicli olarak rol oynayabilirler’. Bu baglamda birinci basamak saglik
hizmetlerinde ekip anlayis1 dogrultusunda g¢alismanin ve bu ekibin vazgegilemez iiyeleri

olarak hemsirelere hak ettigi profesyonel degerin verilmesinin 6nemli oldugu sdylenebilir.
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ABSTRACT

Introduction: Multiple sclerosis (MS)-related fatigue is a disabling symptom that afects
most patients during the neuroprogressive course of the disease. Various measurement
tools are used to evaluate clinical signs and symptoms related to diseases. Surveys are
cost-effective, easy and ti RELATIONAL ALGEBRA&#39;S ROLE IN BUSINESS me-
saving methods for making assessments. Fatigue, which is a subjective symptom, is
frequently evaluated with the Multiple Sclerosis-Fatigue Self-Efficacy Scale (MS-FSE) in
MS patients. The aim of this study is to translate this scale into Turkish and to investigate
its concurrent validity.

Method: Fifty six (56) people with MS were included in this cross-sectional study (N:56;
20 male, 36 female, Age: 43.39+ 12.217 years). A demographic information form,
Modified Fatigue Impact Scale (MFIS), Fatigue Severity Scale (FSS), Modified Borg
Scale (MBS) and Multiple Sclerosis-Fatigue Self-Efficacy (MS-FSE) Scale were
completed by all participants. In MS-FSE, which consists of 9 items, each item was scored
between 10 and 100 to obtain a total score. All measurements were performed by the same
physical therapist in the same environment and at approximately the same times of the
day.

Results: Concurrent validity was assessed by calculating the Pearson correlation between
MS-FSE-Turkish and the other assessments. MS-FSE total values showed high correlation
with FSS (r: -.709; p <0.001), with MBS (r: -.772; p <0.001), with MFIS (r: -.764; p
<0.001), MFIS-cognitive (r: -.681; p <0.001), MFIS-psychosocial (r: -.743; p <0.001),
MFIS-physical (r: -.772; p <0.001).

Conclusion: MS-FSE-Turkish is a valid and basic measurement for assessing fatigue. MS-
FSE-Turkish results were correlated with the other fatigue assessment tools. The MS-
FSE-Turkish which provides the opportunity to evaluate fatigue easily and cheaply, can be
used safely in Turkish society and clinics.

Keywords: Multiple Sclerosis, fatique, Fatigue Self-Efficacy Scale, validity
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OZET

Giris: Multipl sklerozla (MS) iliskili yorgunluk, noroprogresif donemde ¢ogu hastay1
etkileyen, engelleyici bir semptomdur. Hastaliklarla ilgili klinik bulgulari ve semptomlari
degerlendirmek amaciyla ¢esitli 6lgme araclar1 kullanilir. Anketler, degerlendirme yapmak
icin maliyeti diisiik, kolay ve zahmetsiz yontemlerdendir. Subjektif bir semptom olan
yorgunluk MS hastalarinda siklikla Multipl Skleroz-Yorgunluk Oz Yeterlik Olgegi (MS-
YOYO) ile degerlendirilmektedir. Bu ¢alisma ile bu dl¢egin Tiirkge diline cevirisi ve dlgiit
gecerligi arastirilmasi amacglanmistir.

Metot: Bu kesitsel ¢alismaya elli alt1 (56) MS tanili hasta dahil edildi (N:56; 20 erkek, 36
kadin, Yas ortalamasi: 43.39+ 12.217 yil). Demografik Veri Formu, Modifiye Yorgunluk
Etki Olgegi (MYEO), Yorgunluk Siddet Olgegi (YSO), Multipl Skleroz-Yorgunluk Oz
Yeterlik Olgegi ve Modifiye Borg Skalast (MBS) tiim katilimcilar tarafindan dolduruldu.
9 maddeden olusan MS-YOYO de her bir madde 10 ile 100 arasinda skorlanarak toplam
puan elde edildi. Tiim Olglimler ayni fizyoterapist tarafindan, ayn1 mekanda ve giiniin
yaklagik ayn1 saatlerinde uygulandi.

Sonuglar: Olgegin dl¢iit gegerligi, MS-YOYO ile diger degerlendirmeler arasinda Pearson
Korelasyon Katsayisi hesaplanarak degerlendirildi. MS-YOYO toplam degerleri ile YSO
(r: -,709; p <0,001), MBS ile (r: -,772; p <0,001), MYEQ ile (r: -,764; p <0,001), MYEO-
kognitif (r: -,681; p <0,001), MYEO-psikososyal (r: -,743; p <0,001), MYEO-fiziksel (r: -
,772; p <0,001) yiiksek korelasyon gosterdi.

Sonug: MS-YOYO-Tiirk¢e yorgunlugu degerlendirmek igin gecerli ve temel bir 6lgme
aracidir. MS-YOYO-Tiirkge sonuglar1 diger yorgunluk degerlendirme araglari ile korele
idi. Yorgunlugu kolay ve ucuz degerlendime imkani sunan MS-YOYO Tiirk toplumunda
ve kliniklerinde giivenle kullanilabilir.

Anahtar Kelimeler: Multipl Skleroz, yorgunluk, Yorgunluk Oz Yeterlik Olgegi, gegerlik
GIRIS

Multipl Skleroz (MS); motor, duyusal, gorsel ve otonomik sistemlerin farkli tutulumlar
nedeniyle bir dizi heterojen belirti ve bulguya sebep olan; merkezi sinir sisteminin kronik,
inflamatuar bir hastaligidir (Doshi & Chataway, 2017). Hastalik, demiyelinizasyon ve
aksonal kayiplarla karakterize olup hastaligin seyri lezyonun yerine ve boyutuna gore
farklilik gostermektedir (Confavreux & Vukusic, 2014; O'Connor, 2002). Geng
eriskinlerde norolojik yetersizligin ana nedenlerinden biri olarak gosterilen MS, giinliik

yasam aktivitelerinde bagimlilik diizeyini artirmakta ve yasam kalitesini olumsuz
etkilemektedir (Brownlee, Hardy, Fazekas, & Miller, 2017).

MS’in en sik bildirilen semptomlarindan biri yorgunluktur (Krupp, L. B., Serafin, D. J., &
Christodoulou, C., 2010). Yasamin tiim alanlarinda derin bir etkisi vardir. Hem kisinin
kendisini hem de yakinlarini etkileyen, ve erken emeklili§ine neden olan en onemli
tetikleyicilerinden biridir (Wood, B. ve ark., 2013; Bogosian, A. Ve ark, 2011).
Yorgunluk kisinin algisiyla da iliskilidir ve subjektir bir semptom olarak karsimiza ¢ikar.
MS’li kisiler yorgunlugu fiziksel veya zihinsel enerji kaybi olarak yasamaktadirlar.
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Yorgunluk prevelans1 %75-90 arasinda degismekte olup, MS’e bagl engellilik ve yas ile
yakindan iligkilidir.Bununla birlikte yorgunluk siddeti kisisel (depresyon, anksiyete vs) ve
cevresel (ortam sicakligi vb.) faktorlerden etkilenebilmektedir (Cook, K. F. ve ark.,2013).
Yorgunluk siddetindeki bu degisimleri subjektifligi, fiziksel, zihinsel ve duygusal
boyutlart nedeniyle degerlendirmek ¢ok da kolay olmamaktadir.

Klinisyenler ve arastirmacilar MS’teki yorgunluk deneyimini anlamak ve incelemek i¢in
kisinin 0z yeterliliklerini ifade ettikleri 6zbildirim 6l¢iimlerine giivenmektedirler (Cohen,
E.T.ve ark., 2023). Oz yeterlilik, “kisinin belirli kazanimlar1 elde etmek igin gereken
eylem planin1 organize etme ve yliriitme kapasitesine olan inanci” , MS’de saglik
durumunun gii¢lii bir gostergesi olarak tanimlanmistir. Ayni zamanda fiziksel aktivite gibi
sagligr tesvik eden davraniglarla da iligkilidir. Aragtirmalar, daha yiliksek bir 6z kontrol
duygusunun, daha diisiik yorgunluk siddeti ve kronikligini 6ngdrdiigiinii gdstermistir
(Thomas, S., Kersten, P., & Thomas, P. W., 2015). Yorgunlukla ilgili artan 6z yeterliligin
yasam kalitesini artirabilecegi One stiriilmektedir. Bu nedenle 6z yeterlilik, egitim,
rehabilitasyon ve saglhigi gelistirme programlarinda aktif olarak olclilmesi ve yonetilmesi
gereken 6nemli bir alandir (Riazi, A., Thompson, A. J., & Hobart, J. C.,2004).

Yorgunluk subjektif bir semptom oldugu i¢in 6zellikle kisinin kendi kendini
degerlendirme imkani1 sunan 6lgme araclari ile degerlendirilmesi dogruluk ve giivenirligini
onemli Olclide artirmaktadir. Yorgunlugu degerlendirmek amaciyla kullanilan pek ¢ok
olgme aract mevcuttur. Kisa-Yorgunluk Olgegi (BFI-The Brief Fatigue Inventory),
Yorgunluk Siddet Skalas1 (YSO) (Fatigue Severity Scale-FSS), Yorgunluk Degerlendirme
Olgegi (Fatigue Assessment Instrument-FAI), Yorgunluk Etki Olgegi (Fatigue Impact
Scale-FIS), Yorgunluk Semptom Olgegi (Fatigue Symptom Inventory-FSI), Cok Boyutlu
Yorgunluk Degerlendirme Olgegi (Multidimensional Assessment of Fatigue-MAF), Genel
Yorgunluk Indeksi (Global Fatigue Index-GFIl) bu 6lgme araglarma &rnektir (Kese, B.,
2020). Ancak yorgunluk degerlendirmesinde kullanilan bu &lgekler genel yorgunlugu
degerlendirmek amaciyla kullanilmistir. Ozellikle MS hastalarinda tedavi programindan
hayatin her alanin1 6nemli Olciide etkileyen yorgunlugun bu hastaliga 6zgii bir sekilde

degerlendirilmesi 6nem arz etmektedir.

MS hastalarinda yorgunlugu incelemek amaciyla Sarah Thomas ve arkadaslart MS-Oz
Yeterlilik Olgegi'nde yer alan bazi maddelerin yorgunluga adaptasyonu ile 9 maddelik
yeni bir 6l¢ek gelistirmistir (Thomas, S., Kersten, P., & Thomas, P. W., 2015).Yorgunluk
ve yorgunlukla bas edebilme becerilerinin sorgulandigi dlgek ile kisilerin yorgunluk
algilar1 ve bu konudaki zihinsel Ongoériileri de degerlendirilebilmektedir. Dogrulama
calismasit yapilmis olan 6lgegin MS’li bireylerde yorgunlugu degerlendirmek amaciyla
kullanilabilecek gecerli ve giivenilir bir arag oldugu gosterilmistir. Herhangi bir
parametrenin degerlendirilmesi etkin tedavi i¢in Onciil ve O6nemli bir asamadir. Bu
anlamda klinikte ve akademik c¢alismalarda eksikligi belirlenen 6lgme araglarinin
gelistirilmesi dnemlidir. Ancak daha 6nce herhangi bir dilde gelistirilmis ve uygun bir
Olcme araci variginda yeni bir 6l¢ek gelistirmekten ziyade var olan dlgegin dil gevirisi ve
kiltiirel adaptasyonunun yapilmasi tavsiye edilmektedir.
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MS hastalarinda yorgunluk parametresini 6z degerlendirme seklinde ve hastalia 6zgii
inceleme imkani sunan MS-YOYO’niin Tiirk toplumuna kazandirilmasi amaciyla bu
calisma planlanmistir.

ARASTIRMA VE BULGULAR

Calisma igin Bandirma Onyedi Eyliil Universitesi Saglik Bilimleri Fakiiltesi Girigimsel
Olmayan Etik Kurulu’na bagvuruldu ve onay alind1.

Kesitsel bir arastirma olarak planladigimiz bu calismaya Bandirma Onyedi Eyliil
Universitesi Fizyoterapi ve Rehabilitasyon béliimiine basvuran MS tanili bireyler davet
edildi. Calismaya 18-60 yas arasi, en az 6 ay oOnce kesin MS tanis1 almis, son 1 ay
icerisinde atak ge¢irmemis ve EDSS skoru < 6,5 olan 56 kisi ¢aligmaya dahil edildi.
Hastaliga ek olarak sistemik, ortopedik ve ndrolojik baska bir hastaligi olan ve bilissel
islev bozuklugu olan bireyler c¢alismadan dislandi. Tim degerlendirmeler ayni
fizyoterapist tarafindan ayni1 ortamda ve giinlin yaklasik ayni saatlerinde gerceklestirildi.
Degerlendirmeler yaklasik 20 dakikada tamamlandi.

Ceviri Basamaklari

Olgegin Tiirkce diline gevirisi icin literatiirde tavsiye edilen basamaklar izlendi (Wild, D.,
2005). Oncelikle dlgegin gelistiricisi Sarah Thomas ve Paula Kersten’den izin alindi.
Calismada, ilk olarak &lgegin orijinali olan Ingilizce versiyonu, ¢alismadan bagimsiz
profesyonel iki ¢evirmen tarafindan Tirkge ’ye ¢evrildi ve daha sonra ¢evirmenler bir
araya gelerek tek bir Tiirk¢e dlcek elde edildi. Olgegin geri gevirisi medikal gecmisi
olmayan, anadili Ingilizce olan iki kisi tarafindan yapildi. Olcegin elde edilen iki
versiyonunu incelemek amaciyla ¢evirmenler bir araya geldi ve tek bir dlgek haline
getirildi. Son olarak tiim ¢evirmen ve uzmanlar biraraya gelerek 6lgege son halini verdi.
Olgegin kapsam ve dil uyumu agisindan incelemeleri alaninda uzman 5 kisiden goriis
alarak yapildi. igerik ve dil uygunlugu agisindan incelenen dlgek 15 saghkli ve 15 MS
tanil1 bireye uygulanarak, anlasilabilirligi agisindan pilot bir ¢alisma ile incelendi. Tiim bu
asamalardan sonra 6l¢egin Tiirkce versiyonu elde edildi.

Calismaya katilmak icin goniillii olan ve dahil edilme kriterlerini karsilayan katilimcilar
oncelikle yas, boy, viicut agirhgi, beden kiitle indeksi (BKI), dominant ektremite,
0zgeemis gibi sorularin yer aldigi Demografik Bilgi Formu’nu doldurdu. Tiirk¢e diline
cevirisi yapilan MS-YOYO 6&lgegi de tiim katilimcilar tarafindan dolduruldu. MS-YOYO-
Tiirkge’nin dlgiit gegerligini inceleyebilmek amaciyla Modifiye Yorgunluk Etki Olgegi
(MYEO), Yorgunluk Siddet Olgegi (YSO) ve Modifiye Borg Skalas1 (MBS) kullanildi.

Multipl Skleroz-Yorgunluk Oz Yeterlik Olgegi (MS-YOYO): 9 maddelik Multipl Skleroz-
Yorgunluk Oz Yeterlik 6lgegi bireyin yasadigi yorgunluk semptomu ile ilgili 6z
yeterliligini 6lgmektedir. Olgegin puanlamas1 10-100 arasinda degismektedir. (10-belirsiz,

100-kesin ve 50 ve 6-orta derecede). 9 maddenin ortalamasi alinarak bir 6zet puan iiretilir.
(Thomas, Kersten, & Thomas, 2015) (Cronbach alfa=0.89).

Yorgunluk Siddet Olgegi (Fatigue Severity Scale-YSO): Testin yapildig1 giin dahil olmak
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tizere son bir haftada hastanin kendisini ne kadar yorgun hissettigini sorgulayan bir testtir
(Krupp, LaRocca, Muir-Nash, & Steinberg, 1989). Toplam 9 6nerme bulunan testte
hastanin climleleri dikkatle okuyarak kendisine en uygun ifadeyi isaretlemesi istenir. Bu
testte, hastadan, 1’den 7’ye kadar puan verilmis olan "kesinlikle katilmiyorum" ile
"kesinlikle katiliyorum" araliginda kendi durumuna en yakin ifadeyi segmesi istenir.
Degerlendirmede toplam puan madde sayisina boliinerek sonug¢ hesaplanir (Chan, 1999;
Flachenecker et al., 2002). YSO, i¢ tutarliliga, zaman icindeki stabiliteye ve klinik
degiskenliklere duyarli en sik kullanilan 6l¢ektir. Patolojik yorgunluk i¢in kesme puani
genellikle 4 ve {istli olarak belirlenir (Krupp et al., 1989). Tiirk¢e gegerlik ve glivenirlik
calismast Armutlu ve ark. tarafindan yapilmistir (Armutlu, Korkmaz, et al., 2007).
(ICC=0.81, Cronbach alfa=0.89)

Modifiye Yorgunluk Etki Olcegi (MYEQO): Olgek baslangigta kronik hastaligi olan
ozellikle MS’li bireylerde, yorgunlugun yasam Kkalitesi {izerindeki etkilerini
degerlendirmek igin gelistirilen 40 maddelik Yorgunluk Etki Olgeginin (YEO)
degistirilmis bir siiriimiidiir. MYEO bireyin son bir aydaki yorgunluk seviyesini 0 (sorun
yok) ve 4 (¢ok biiylik sorun var) arasi puanlamasini ister. Fiziksel, kognitif ve psikososyal
bilesenler igerir. Yiiksek puanlar yorgunlugun, yasam kalitesi lizerinde daha biiyiik bir
negatif etkiye neden oldugunu gostermektedir (Larson, 2013). MYEQ’ niin Tiirk¢e olarak
uygulanmasi gecerli ve giivenilir bulunmustur (Armutlu, Keser, et al., 2007). (ICC=0.89,
Cronbach alfa=0.97)

Modifiye Borg Olgegi: Bu olgek, algiladiklar1 genel yorgunluk diizeyini saptamak
amaciyla kullanilacaktir (Borg, 1982). Katilimcilarin, hissettikleri yorgunluk diizeyini O

ile 10 arasinda degerlendirmeleri istenecektir.
[statistiksel Analiz

Elde edilen veriler Statistical Package for the Social Sciences 23-0 (SPSS-23.0) programi
ile analiz edildi. Katilimcilara ait tanimlayici verilere ait ortalama (Ort), standart sapma
(SS) degerleri ve yiizdeleri hesaplandi. Olgiit gecerligi analizleri i¢in Kolmogrov-Smirnov
ve Shapiro-Wilk yontemleri kullanilarak normallik analizleri yapilan ve normal dagilim

gosteren verilerin korelasyon oranlari Pearson Korelasyon analizi ile incelendi.
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Katilimcilara ait demografik 6zellikler Tablo 1’de sunulmustur.

Tablo 1: Katilimcilara ait Demografik Ozellikler

Ort£SS, Siklik (%), ortanca(min-
max)

Cinsiyet

Kadin %064,28

Erkek %35,72
Yas (yil) 43,39+12,217
BKI(kg/cm?) 24,78+5,24
Sigara

Evet %54,5

Hayir %455
Alkol

Evet %6,1

Hayir %93,9
EDSS 2,515(1-6,5)

BKI= Beden Kiitle indeksi, EDSS=Expanded Disability Status Scale

Katilimcilardan elde edilen MS-YOYO toplam degerleri ile YSO (r: -,709; p <0,001),
MBS (r: -,772; p <0,001), MYEO (r: -,764; p <0,001), MYEO-kognitif (r: -,681; p <0,001),
MYEO-psikososyal (r: -,743; p <0,001), MYEO-fiziksel (r: -,772; p <0,001) skorlar1 ile
yiiksek korelasyon gosterdi (Tablo 2).

Tablo 2: MS-YOYO-Tiirk¢e Anketinin Diger Olgekler ile Korelasyonu

YSO MBS MYEO MYEO- MYEO- MYEO-
kognitif psikososyal  fiziksel
r p r p r p r P r p r p
MS- - <0.00 - <0.00 - <0.00 - <0.00 - <0.00 - <0.00
YOY 709 1 J7 1 764 1 681 1 743 1 Jg72 1
o) 2
SONUCLAR VE TARTISMA

Yorgunluk 6z yeterliligini 6lgmek amaciyla MS’li kisilerde yaygin olarak kullanilan bir 6z
yeterlilik anketini Tiirk¢e diline ¢evirmeyi ve 0lglit gecerligini incelemeyi amacladik.

Yorgunluk i¢in baska 6z yeterlilik ol¢ekleri gelistirilmis olmakla birlikte bu dlgekler MS
popiilasyonunda dogrulanmamaistir ve MS’li kisilerle oldukca alakali olan 6ngdriillemezlik
ve giinlik yasamla miidahale ile ilgili maddeleri icermemektedir. Bu nedenle 6l¢cegin
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gelistiricileri yeni bir 6l¢iim gelistirmek yerine MS’te yaygin olarak kullanilan mevcut bir
dlgegi uyarlayarak MS-YOYO 6lcegini olusturmuslardir (Thomas, Kersten, & Thomas,
2015). MS-YOYO, Lorig'in Artrit Oz Yeterlilik (Lorig’s Arthritis Self-Efficacy) Olcegi
ve MS-Oz Yeterlilik Olgegi'ndeki maddelerden yararlanilarak, hastalar ve doktorlarla
fikir aligverisinde bulunularak ve dort grup hasta {izerinde yapilan c¢alismalarla
gelistirilmistir. Bu durum, 6lcegin hasta merkezli olmasma imkan tanimstir. Olgegin
gelistirildigi ve ilk dogrulamasinin yapildig1 ¢alismada Cronbach-alfa katsayisi, madde
toplam puan korelasyonu ve Rasch analizi kullanilarak gecerlik ve giivenirlik incelemeleri

yapilmustir.

cevirisi yapildi. Tiirk¢e diline kazandirilan anketin gecerligini analiz etmek igin yine
literatiirde siklikla tavsiye edilen, en objektif ve pratik analiz yontemlerinden biri olan
Olciit gegerligi kullanildi (Erdogan, S. ve ark., 2015). Calismada 6lgme aracindan elde
edilen ciktilarina benzer bir veya birden fazla 6l¢me aracindan elde edilen sonuglarla
iligkisini kiyaslamaya dayali bir yontem olan 6l¢iit gecerligi i¢in; yine gecerli ve giivenilir
bir sekilde yorgunlugu degerlendiren YSO, MBS ve MYEO (kognitif-psikosoyal-fiziksel)
kullanildi. Olgegin orjinali MS-Oz Yeterlik Olgegi ile giiglii, SF-36 (agri-canlilik) ile zayif
ve orta diizeyde, ve Yorgunluk Degerlendirme Aracinin Kiiresel Yorgunluk Siddeti alt
oleegi ile orta diizeyde korelasyon gostermistir. Olgiit gecerligi igin korelasyon
katsayisinin >0.70 olmas1 6l¢egin gecerli oldugunu gostermektedir (Erdogan, S. ve ark.,
2015). Bu baglamda incelendiginde MS-YOYO-Tiirkge sadece MYEO-kognitif orta-
yiiksek aras1 bir korelasyon gosterirken, diger biitiin 6lgekler ile 0.70 iizeri olacak sekilde
giiclii korelasyon gdstermistir.

Bu calisma MS-YOYO 6lgeginin ilk dil versiyon calismasidir. Heniiz baska dillere
cevirisine rastlanmadig igin literatiir kiyaslamasi smirli kalmaktadir. Olgek gelistirme ve
uyarlama c¢alismalarinda Glgekte bulunan madde sayisinin 5-10 kati1 arasi katilimcinin
calismaya dahil edilmesi gerektigi vurgulanmaktadir (Costello, A. B., & Osborne, J.,
2005). Bu galismaya madde sayisinin 5 katindan daha fazla katilimci dahil edilmistir.

Herhangi bir parametreyi degerlendirmek amaciyla gelistirilmis Olgeklerin Slgmek
istenilen parametreyi dogru bir sekilde Olcebildigini ve diger parametrelerden
ayirabildigini gosteren gecerlik ve her zaman ve durumda benzer sonuglar1 verdigini ifade
eden giivenirlik acisindan incelenmeleri gerekmektedir. Gelistirilen 6l¢eklerin yani sira,
mevcut Olceklerin bagka dillere ¢evrilmesi ve bagka toplumlara uyarlanmasi durumunda
da olgegin c¢evirilen dil ve uyarlanan toplumda da gecerli ve gilivenilir olma durumlari
incelenmelidir. Bu baglamda Tiirkge diline ¢evirisini ve Tiirk toplumuna uyarlamasini
yaptigimiz Olgegi Olcilit gecerligi acisindan inceledik ve Olcegin gecerli oldugunu
gosterdik. Ancak bununla birlikte gecerlik ve giivenirlik arastirmasi yapilan Slgeklerin
yap1 gecerligi, test-tekrar test giivenirligi, Rasch yontemi gibi g¢esitli yontemlerle
incelenmesi 6lcegin gegerlik ve giivenirlik diizeylerini artirmaktadir (Ates, FSO., 2015).
MS-YOYO-Tiirkge 6lgeginin yapr gegerligi ve giivenirlik analizlerinin de yapilmasi
gerekmektedir ve bu ¢alismanin kisitliliklarindandir.
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Picky eating (PE) is characterized by restricted food intake as a result of distaste for both
familiar and foreign meals. Although it is typically described as a behavior exhibited in
children, it has been reported that one in three adults display PE behavior. Also,
Avoidant/Restrictive Food Intake Disorder (ARFID) is associated with PE. This study was
planned to evaluate PE behavior and body weight in university students. In this study 317
university students, 30.0% male and 70.0% female, participated. The study was conducted
with an online questionnaire, and the general characteristics, body weight and height of the
individuals were questioned. Body Mass Index (BMI) value was calculated and classified
according to the World Health Organization (WHO) classification (underweight, normal,
overweight). Students' picky eating behavior was evaluated through the Adult Picky Eating
Questionnaire (APEQ). The APEQ ,which was developed by Ellis et al., is a 16-item self-
report scale evaluating picky eating behaviors and attitudes in adults. This scale has four
subscales: “Meal Presentation, Food Variety, Meal Disengagement, and Taste Aversion.
Higher levels of picky eating attitudes and practices were linked to higher total scores.
Ayyldiz et al. determined the scale's reliability and validity in Turkish. SPSS 24.0 package
program was used in the analysis of the data. The mean age of the participants was 21.9+0.89
years, and their mean BMI was 22.0+3.41 kg/m? There was no statistically significant
difference between the APEQ total score and subscales according to gender (p>0.05). APEQ
total score and subscale scores were compared according to BMI classification and no
significant difference was found (p>0.05). There was no correlation between BMI value and
total APEQ score (p>0.05). In conclusion, it was seen that PE behavior in university students
did not differ according to gender and BMI value. This may be due to the fact that body
weight and height are based on the declaration. It is thought that future studies to be
conducted face to face will be important in determining ARFID-related PE.

Key words: Picky eating, BMI, ARFID
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GIRIS

Se¢ici yeme, kisitlayict gida alimi bozuklugunun birincil semptomlarindan biridir. Kisitlayici
yeme davraniglari, besin aliminin azaltilmasi veya kaginilmasi anlamina gelir. Ayrica yas,
cinsiyet ve viicut agirligr spektrumlart ile iliskilidir (Hilbert ve digerleri, 2020). Hem
cocuklarda hem de yetiskinlerde duyusal hassasiyetler veya yeme ile ilgili kaygilar segici
yeme davranisinin ortaya ¢ikmasina neden olabilir. Tanidik yiyecekleri yemeye isteksizlik
veya alisilmadik yiyecekleri yeme konusundaki isteksizlik; se¢ici yeme davranislarina sahip
bireylerde yaygin goriilebilen davraniglardir (Dovey ve digerleri, 2008). Segici yeme,
genellikle ¢cocuklarda goriilityor olsa da yetiskinlerde goriilme siklig1 da artmaktadir. Secici
yemeleri ile ¢ocuklarin diyet alimi ve viicut agirligi durumu arasinda bazi énemli iliskiler
oldugunu gostermistir (Cooke ve digerleri,2003).

Secici yemede Onemli rol oynayabilecek yapilardan biri igrenmedir (Menzel ve digerleri,
2019). igrenme, genis bir uyaran yelpazesi tarafindan ortaya cikarken; tiksinti muhtemelen
kontamine ya da tehlikeli gidalarin agizdan alinmasina karst korunmak icin uyarlanabilir bir
tepki olarak ortaya c¢ikmistir (Rozin ve digerleri, 2008 ). Bu nedenle tiksinti, 6ziinde,
kisitlayict yeme davranislariyla iligkisini destekleyen, yiyecek ve yeme ile ilgili bir duygu
olarak kabul edilir ( Brown ve digerleri, 2022)

Secici yeme davranisini sonuclara baglayan karisik bulgular géz 6niine alindiginda, Segici
yeme davranisinin c¢esitli alanlarmin ARFID sonuglariyla farkli sekilde iligkili olmast
miimkiindiir ( Ellis ve digerleri, 2018). Yetiskinlerin se¢ici davranislarinin bir sonucu olarak
farkli sosyal sonuglarla kars1 karsiya kaldig1 6ne stiriilmektedir. Se¢ici yeme ve yeme ile ilgili
yasam kalitesi arasindaki iligkide rol oynayabileceklerini 6ne siirmekterdir. Bunlar arasinda
koku/tat ve dokuya kars1 duyusal hassasiyet, igrenme hassasiyeti ve egilimi, kaygi ve olumsuz
degerlendirilme korkusu yer almaktadir ( Ellis ve digerleri, 2017).

Secici yeme davranisini 6lgmeyi amaclayan kisa alt 6lgekler, madde icerigini gida neofobisine
ve smirh gida cesitliligine odaklamistir. Segici yeme davraniginin tutum ve davraniglarinin
diger onemli yonlerinin dislandigi goriilmiistiir (Hunot ve digerleri, 2016). Bu nedenle,
yetigkin secici yeme davranisinin ek boyutlarimi 6lgmek i¢in Yetigkin Secici Yeme Anketi
(APEQ) olusturulmustur.(Ellis ve digerleri, 2017). Yapiy1 daha fazla islevsel hale getirmek ve
ilgili psikososyal sonuglar1 daha iyi anlamak i¢in kullanilmistir. APEQ, yemek sunumu veya
hazirlanmasi ile ilgili kati davramiglar ve tutumlar, yiyecek neofobisi ve siirli yiyecek
cesitliligi, yemek zamanlarindan uzaklasma ve bunlardan kaginma ve aci ve eksi tadi olan
gidalarin reddi olmak iizere 4 kategoride 16 maddeden olusan islevsel bir 6l¢ektir ( Ellis ve
digerleri, 2017 ). APEQ-Tr, APEQ'nun Tiirk¢e versiyonudur. 14 maddeden olugsmaktadir.

ARFID’in tedavi ve onlenmesinde yemeyi ve psikolojik rahatsizliklar1 degerlendiren tarama
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araglarin kullanilmasi, se¢ici yeme davranisina neden olan mekanizmalarin anlasilmasi i¢in de
onemlidir (Ayyildiz ve Esin, 2022). Bu nedenle bu ¢alismada yetiskin bireylerde se¢ici yeme
davranisinin degerlendirilmesi amaglanmustir.

YONTEM

Arastirma 18 yas ve lizeri yetiskin bireylerde Ekim ¢evrimigi (online) olarak yiiriitilmiistiir.
Orneklem biiyiikliigiiniin belirlenmesi, gelecekteki 6rneklemin mevcut 6rneklem baglantisiyla
alindig1 kartopu 6rnekleme yontemi ile yapilmistir.

Viicut Agirhginin Degerlendirilmesi

Calismada, bireylerin viicut agirligi ve boy uzunlugu katilimcilarin beyanina gore elde
edilmistir. Beden Kiitle indeksi hesabi viicut agirligi/(boy uzunlugu)?® formiiliiyle
hesaplanmistir. Beden Kiitle indeksi (BKI), Diinya Saglik Orgiitii (DSO) siniflamasina gore
siiflandirilmistir. BKI degeri 18.5 kg/m?’nin altinda olanlar zayif, 18.5-24.99 arasinda
olanlar normal ve 25.0 kg/m? iistiinde olanlar fazla kilolu olarak siniflandirilmistir
(WHO,2023).

Adult Picky Eating Questionnaire (APEQ)

Orijinal ad1 “The Adult Picky Eating Questionnaire (APEQ)” olan 6l¢ek Ellis ve ark. (2017)
tarafindan gelistirilmistir. Yetiskin Secici Yeme Olcegi (YSYO) bireylerin secici yeme
davramiglarmi  degerlendirmek  igin  tasarlanmistir.Olcek;Yemek  Sunumu  (Meal
Presentation),Besin Cesitliligi (Food Variety),Yemekten Kacinma (Meal Disengagement) ve
Farkli Tatlardan Kaginma (Taste aversion) olmak iizere dort alt faktér ve 16 sorudan olusan,
besli likert tipli bir 6lgektir. Sorular ( “1 puan” Hi¢bir zaman, “2 puan” Nadiren , “3 puan”
Bazen ‘4 puan’ Siklikla ve ‘5 puan’ Her zaman) olarak puanlanmaktadir. Olgekten toplam
alinacak puan 16 ile 80 araligindadir. Ankette alinan toplam puanin yiiksekligi daha yiiksek
secici yeme davranig ve tutumu ile iliskilendirilmistir. Puan arttik¢a segici yeme davranisi da
artmaktadir.(Ayyi1ldiz&Esin,2022).Yetiskin Secici Yeme Olgegi’nin, “Yemek Sunumu” ve
“Yemekten Kagcinma” alt boyutlarinin, sosyal yeme kaygisi, kaygt duyarliligi, yeme ile ilgili
yasam Kkalitesi, psikolojik esnek olmama ve diizensiz yeme semptomlarmin O6nemli
yordayicilart oldugu, ayrica, yemek zamanlarinda sergilenen kagimma davranislarinin,
psikososyal bozuklukla iliskili olabilecegi bildirilmistir. Yemek Sunumu” alt boyutu,
baskalar1 tarafindan, sosyal ortamlarda seg¢ici yeme davramiglarinin  “tuhaf” olarak
algilanabilmesi ve bireylerin yeme davranislariyla ilgili olumsuz yorumlara yol agabilmesi
nedenleriyle psikososyal bozulmayla iliskilendirilmistir. Yemekten Kaginma” alt boyutunun
psikososyal bozulmanin en iyi ve depresif belirtilerin tek anlamli yordayicist oldugu

saptanmistir.
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Istatistiksel Analiz

Arastirmadan elde edilen veriler uygun istatiksel yontemlerle SPSS 234.0 programi
kullanilarak analiz edilmistir. Tanimlayic1 degerler say1 (n), yiizde (%), aritmetik ortalama (X)
ve standart sapma (SS) olarak belirtilmistir. Verilerin normal dagilim 6zelligini belirlemek
amactyla normallik testlerinden Skewness ve Kurtosis testleri degerlendirilmistir. Verilerin
normal dagilimina uygun olarak parametrik testler kullanilarak istatistiksel analizler
gergeklestirilmistir. Degiskenler arasindaki analizler t-testi, ANOVA analizleri ile yapilmistir.
Stirekli degiskenler arasinda Pearson korelasyon testi yapilmistir. Arastirma kapsaminda
kullanilan tiim istatistiksel analizlerde anlamlilik diizeyi p<0.05 olarak kabul edilmistir.
ARASTIRMA VE BULGULAR

Calismaya %30’u erkek %70’1 kiz olmak iizere 317 {liniversite 6grencisi katilmistir. Bireylerin
ortalama yas1 21.9+0.89 yil olup ortalama BKI degerleri 22.0+3.41 kg/m?’dir. Cinsiyete gore
secici yeme Olceginin degerlendirilmesi Tablo 1°de verilmistir. Segici yeme Olgek toplam
puaninin ve alt 6l¢ek puanlarinin cinsiyete gore farklilik gdstermedigi belirlenmistir.

Tablo 1. Cinsiyete gore secici yeme 6lgeginin degerlendirilmesi

Erkek Kadin p
Yemek sunumu 19.6+4.39 18.3+3.84 0.24
Besin cesitliligi 7.1£2.26 6.7+£2.51 0.09
Yemekten kacinma 5.6+1.57 5.1+1.48 0.37
Farkh tatlardan ka¢ginma  4.4+1.19 4.1£1.68 0.06
Toplam puan 36.8+£7.75 34.3+6.73 0.21

*1 test **p<0.05

Viicut agirhgma gore secici yeme skorunun degerlendirilmesi Tablo 2’de verilmistir. BKI
siniflamasina gore secici yeme Olcek toplam puaninin ve alt dlgek puanlarinin cinsiyete gore
farkliik ~ gostermedigi  goriilmiistiir. Ayrica APEQ ve BKI arasinda korelasyon
degerlendirildiginde araarinda anlamli bir iliski olmadig1 goriilmektedir.

Tablo 2. Viicut agirhiina gore segici yeme skorunun degerlendirilmesi

Zayif Normal Fazla kilolu p
Yemek sunumu 17.9+4.40 18.7+4.02 19.0+3.92 0.45
Besin cesitliligi 6.8+2.67 6.7£2.52 7.3+£1.94 0.29
Yemekten kacinma 5.5+1.52 5.2+1.51 5.2+1.59 0.68
Farkl tatlardan kaginma 3.7£1.69 4.1+1.78 4.6+1.60 0.06
Toplam puan 34.0+7.04 34.9+7.31 36.2+6.43 0.30

*ANOVA ** p<0.05
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SONUC

Secici yemeni yetiskin yeme davranisi lizerinde onemli bir etkisi oldugunu gostermektedir.
Goriilen etkilerin ciddiyeti degismektedir. Ek olarak, siddetli segici yeme davranisi, Kaginan-
Kisitlayict yeme bozuklugu semptomlarina yol agabilen li¢ yeme bozuklugu modelinden
biridir. Kagian-Kisitlayict yeme bozuklugu (ARFID) , se¢ici/neofobik yeme, diisiik istah/az
yeme keyfi ve bogulma veya kusma gibi yemenin olumsuz sonuglarindan korkma olarak
tanimlanabilir (Thomas ve digerleri,2017). ARFID, yetersiz kalori ve besin alimina ve/veya
psikososyal bozulmaya yol agan, diger yeme bozukluklarinda tipik olan sekil ve agirlik
endiseleri tarafindan yonlendirilmeyen, kacinan veya kisitlayict yeme bozukluklarini
yakalamak icin DSM-5'e eklenen yeni bir teshis kategorisidir ( APA, 2013).

Bu calismada seg¢ici yeme davranisi 6lgek toplam puaninin ve alt dlgek puanlarinin cinsiyet ve
BKI smiflamasina gore degisiklik gostermedigi goriilmiistiir. Universite dgrencileri {izerinde
yapilan bu ¢alisma pilot bir ¢aligma niteliginde olup bu alanda yapilacak diger ¢alismalara
katk1 sunacag: diisiiniilmektedir. Tleride yapilacak c¢alismalarda cinsiyet dagilimlarinin benzer

olmasi ¢aligma sonuglarini etkileyecegi diistiniilmektedir.
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Abstract

According to World Health Organization, cancer is a leading cause of death
worldwide, accounting for nearly 10 million deaths in 2020. Among the options for cancer
treatment, we can remember the surgery, chemotherapy, bone marrow transplant, radiation
therapy, hormone therapy, cryoablation, targeted drug therapy, radiofrequency ablation, and
clinical trials. However, between 43 and 67% of cancer patients turn to complementary or
alternative therapy. For most of them, the Internet represents the only source of knowledge.

However, in many cases, the quality of the information provided by the online
environment lacks accuracy, objectivity, and relevance. The main aim of this paper is to
analyze the most encountered myths related to unproven and disproven cancer treatment
based on synthetic chemical and other substances and their associated dangers. All these cases
are discussed in terms of medical evidence of effectiveness.

Vitamin C (promoted by Linus Pauling, the only person ever to win two unshared
Nobel prizes) and Amygdalin or Laetrile are probable canonical examples of fake treatment
cancer. Besides Amygdalin and Laetrile, many other natural or synthetic chemical
compounds, more or less known, have become famous on the Internet as a means of
preventing and treating cancer. Such molecules include pangamic acid, cesium chloride,
pregnenolone, alkaline  water, ellagic acid, sodium bicarbonate, germanium,
quercetin, phosphoryl ethanolamine, miracle mineral supplement (actually, sodium chlorite),
lipoic acid, oxygen, ozone, etc. None of these compounds could prove their anticancer
properties.

The paper emphasizes that some alternative cancer treatments based on synthetic
chemicals and other substances can cause physical harm.

Finally yet importantly, the paper points out that some of these unproven treatments
can interact, more or less, with conventional therapy, diminishing the effectiveness of the
natural treatment.

Keywords: Vitamin C, Laetrile, cancer, fake, treatment

186



https://orcid.org/
https://orcid.org/
https://orcid.org/
https://en.wikipedia.org/wiki/Pangamic_acid
https://en.wikipedia.org/wiki/Phosphorylethanolamine
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Abstract

Creativity is lucrative. Plentiful analyses have revealed the significance of creativity in a few
fields mostly in designing, but equivocal varied other fields. This review paper endeavors, to
assess the impact of creativity on a different profession as well as in day-to-day life. The
paper firstly researched the previous work done in the past decade, showing the importance of
creativity in different professions. Then an attempt was done through the questionnaire to find
the perception of participants concerning creativity in professional and day-to-day life. The
study reveals creativity has an affirmative impact on professional life and day-to-day life. The
upshot of this research hopefully allows the education system to appraise their curriculums as
Creativity is a way to encounter the deepest core of the human intellect. The study reveals
creativity is not a luxury it’s mandatory for everyone, So it ought to be coupled with
education.

Keywords: Creativity, Education, Fragment, Profession, Day-to-day life
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Abstract

The effect of the drug can vary from person to person due to the interaction with
another medication the person is taking (drug-drug interaction), with food, beverages, dietary
supplements the person is consuming (drug-food/beverages interaction), or another disease
the person has (drug-disease interaction).

Drugs and food / beverages interact mutually. A nutrient-drug interaction is “an
alteration of kinetics or dynamics of a drug or a nutritional element, or a compromise in
nutritional status due to the addition of a drug”. Consequently, understanding these possible
relationships is essential for implementing an appropriate dietin the presence of
pharmaceutical therapy. While myriad drug—nutrient interactions are investigated in the
literature, this study aims to describe the most common and clinically significant one: Food /
beverages—drug interaction.

The article focuses on three main directions:
e Food — drug interactions (food products and nonalcoholic drinks like juices are
included).

Among the discussed examples, we can remind antibiotics (such as Ciprofloxacin,
Levofloxacin, certain tetracyclines, and dairy products (milk, yogurt, and cheese); monoamine
oxidase inhibitors and high-tyramine foods such as wine or aged, fermented, smoked, or
pickled foods; hypothyroid drugs and any food; calcium channel blockers and statins and
grapefruit juice, griseofulvin and high — fat meal, etc.

e Alcohol —drug interactions

Selective Serotonin Reuptake Inhibitors (SSRIs), Acetaminophen, Metronidazole,
muscle relaxants, antipsychotics, anticonvulsants, and insulin interact with alcohol, and all
these cases are analyzed.

e Caffeine — drug interactions

Interaction of Ciprofloxacin, Theophylline, Cimetidine, and oral contraceptives with
caffeine are the selected examples proposed for analysis.

Furthermore, the paper emphasizes that some food effects are beneficial and can be exploited,
but others can be dangerous and must be avoided.

Keywords: food, beverage, drugs, interaction
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Abstract:

In contemporary architectural and interior design, the incorporation of biophilic
acoustics, specifically nature-inspired sounds, has emerged as a pivotal strategy to bolster
human well-being within built environments. This article delves into the multifaceted realm of
biophilic acoustics, probing both the psychological and physiological effects of embedding
nature's symphonies into urban contexts. Case studies such as Apple Park, Salesforce Tower,
and The Spheres by Amazon are juxtaposed with diverse settings, from healthcare facilities to
corporate spaces, highlighting the universal benefits that range from stress alleviation to
enhanced cognitive function. Challenges, including urban noise constraints and varied sound
preferences, underline the intricate nuances necessary for effective integration. As the
research unfolds, it becomes evident that natural soundscapes significantly influence human
health and mood, asserting the need for architects and designers to prioritize biophilic
acoustics in shaping sustainable, holistic, and health-promoting modern spaces.

Keywords: Sounds of Nature; Biophilic Acoustics; Sensory Design; Nature-Inspired Sounds;
Sustainable Design.
1. INTRODUCTION:

Recently in architecture, there has been a growing prioritization of sustainable and
biophilic design maxims that highlight visual facets including natural illumination and organic
substances. While the importance of acoustics is sometimes overlooked, a crucial though
often neglected consideration pertains to biophilic acoustics and the part these play in
environmental design. This approach prioritizes the integration of natural sounds into built
environments, recognizing the profound positive impacts such sounds have on human well-
being and productivity [1].

Biophilic design, rooted in humans' intrinsic bond with nature, seeks to enhance well-
being and productivity by integrating natural elements into structures. The term "biophilia,”
introduced by E.O Wilson, describes our innate attraction to living organisms. This design
ethos underscores the employment of organic substances, forms, and hues, yet in addition
cherishes the incorporation of daylight and panoramas of the outside world. Additionally,
immersive soundscapes, like the soothing sounds of water or birds, play a pivotal role. By
endeavoring to distill nature's quintessence amid urbanity's confines, one hopes to nourish a
more intimate rapport with the outside world and engender greater personal wellness [2].

Biophilic acoustics emphasizes the integration of natural sounds, such as bird songs, rain,
and rustling leaves, into indoor space design to enrich the sensory experience. By mirroring
nature's tranquility, this approach creates calm and immersive environments. The core
objective is to leverage our inherent connection to nature, aiming to elevate well-being and
reduce stress for occupants [3].

Research into biophilic acoustics, which highlights the importance placed on natural
sounds within sensory design paradigms, has demonstrated an ability to fulfill a
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transformative role when it comes to cultivating well-being, fortifying mental health, and
attenuating stress levels. Scientific research highlights their ability to uplift cognitive function,
mood, and even foster productivity and creativity. Such acoustics are especially beneficial
across diverse fields, from education to urban planning. While biophilic design is lauded for
its aesthetic appeal, the acoustic dimension is often undervalued. By integrating nature's
soothing sounds into design, we can not only elevate the aesthetic experience but also
champion physiological and psychological health, fostering a deeper bond with the natural
world [4].
1.1.Purpose of the scientific article:

The article delves deeply into the realm of biophilic acoustics in sensory design,
emphasizing the integration of nature sounds into built spaces to bolster inhabitant well-being.
Rooted in research, nature sounds have been found to mitigate stress and elevate
concentration and productivity. By examining their influence in diverse settings, from offices
to schools, the study seeks to affirm the efficacy of biophilic acoustics in design. Providing
actionable guidelines, the article encourages professionals to seamlessly embed these nature
sounds into their designs, championing a holistic approach that highlights the therapeutic
effects of nature. Moreover, as these sounds foster a connection between individuals and their
outdoor surroundings, they present an avenue to inspire sustainable architectural practices.
The article underscores the vast potential of integrating varied nature sounds, from the
murmur of flowing water to the melody of bird songs, in creating spaces that are not only
sustainable but also resonant with human nature.

2. PROBLEMATIC:

As cities expand at an accelerated pace globally, the growing separation of constructed
areas from the natural world has become starkly more apparent. While architecture and
interior design have long been cognizant of visual and spatial aesthetics, there remains a
noticeable void when considering the auditory experiences within these spaces. Sensory
design, particularly acoustic design, plays a pivotal role in influencing inhabitants' well-being,
cognitive performance, and overall experience within a space. Despite this, the emphasis on
integrating natural sounds — the gentle hum of a brook, the rustle of leaves, or the chirping of
birds — commonly termed as "biophilic acoustics,” has been largely understated in mainstream
design methodologies [5]. Given the innate human inclination towards nature, encapsulated
by E.O Wilson's concept of "biophilia,” the oversight of such acoustic elements poses a
pertinent question: Are we missing an essential layer in sensory design by not prioritizing
biophilic acoustics? The article titled "Sounds of Nature: Incorporating Biophilic Acoustics in
Sensory Design™ aims to address this gap, exploring the potential benefits, challenges, and
methodologies associated with infusing built environments with the evocative sounds of
nature. Through this exploration, the research seeks to discern if, and how, a harmonious
integration of biophilic acoustics can revolutionize the way we perceive and experience our
built surroundings [6].

3. METHOD:

The study's primary objective is to discern the role and impact of biophilic acoustics in
sensory design, achieved through a meticulous literature review and a comparative analysis of
selected case studies. Drawing from major academic databases, literature relevant to biophilic
acoustics in built environments from the last two decades was scrutinized. This literature shed
light on prevalent themes, employed methodologies, and the tangible positive effects of
biophilic acoustics on human well-being. In parallel, diverse built environments that have
integrated biophilic acoustics were analyzed, assessing their design principles, the nature of
sounds utilized, user feedback, and their quantifiable outcomes. Conclusively, this research
approach aimed to amalgamate these insights, formulating best practices and actionable
guidelines for the future incorporation of biophilic acoustics in sensory design.
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4. RESULT AND DISCUSSION:

Biophilic acoustics in sensory design not only enhances individual well-being and
productivity but also fosters a calming ambiance through the soothing sounds of nature, such
as flowing water or bird chirps. These nature-inspired acoustics have proven benefits for
mental states, providing a tranquil environment. Furthermore, by replacing artificial noises
with natural soundscapes, biophilic acoustics champion sustainability and counteract urban
noise pollution. Such an auditory approach not only elevates the living experience but also
serves as a vital bridge reconnecting urban dweller with nature, emulating the benefits of
green spaces without the necessity for direct access [7].

4.1.The Effects of Nature Sounds on Humans:

Research highlights the cognitive benefits of nature sounds on humans. The findings
demonstrated that those exposed to authentic environmental audio like birds singing or
streams running performed notably better on measures of focus and short-term recollection
relative to individuals hearing man-made sounds or nothing, as engagement and retention
were most improved by natural recordings based on the results of the experiments. This
underscores the imperative of integrating nature sounds in sensory design to foster enhanced
cognitive functioning and overall well-being [8].

4.1.1. Psychological benefits:

Incorporating biophilic acoustics into sensory design offers a crucial psychological
advantage: stress reduction. Given that many individuals in today's urbanized settings face
relentless noise and sensory overstimulation, the calming effects of natural sounds, such as
bird songs or rustling leaves, become essential. By weaving these nature-inspired auditory
elements into architectural and interior designs, spaces can effectively combat urban stressors,
leading to enhanced overall well-being and life quality for their inhabitants [9].

A. Reduced stress and anxiety:

Incorporating biophilic acoustics into sensory design offers profound benefits in reducing
stress and anxiety. There is scientific proof that nature's comforting compositions, including
the melodic tweets of feathered fauna or the relaxing ripples of running rivulets, have a
verified tranquilizing effect on people. Their soothing attributes not only mitigate stress and
elevate positive mental health but also, when integrated into indoor settings, foster a
harmonious and tranquil ambiance. Thus, the inclusion of these natural sounds becomes
essential in sensory design, aiming to heighten overall well-being and mental wellness [9].

B. Improved mood and relaxation:

Incorporating biophilic acoustics in sensory design enhances mood and relaxation.
Natural sounds, like flowing water or birdsong, induce calmness and mitigate stress. These
sounds soothe the nervous system, boosting well-being. Such integration proves especially
valuable in stress-prone settings like hospitals and offices. Through biophilic acoustics,
designers can elevate spaces to foster better moods and relaxation [10].

4.1.2. Physiological benefits:

Biophilic acoustics in sensory design offers several physiological benefits. Previous
research has suggested that passively enjoying common ambient noises like moving water or
singing avians may potentially serve to decrease stress levels as well as blood pressure and
pulse rate for certain individuals. Additionally, these sounds boost cognitive performance and
concentration. Therefore, biophilic acoustics is crucial in design, enhancing both relaxation
and physiological health [11].

A. Lowered blood pressure and heart rate:

Research indicates that natural sounds can lower blood pressure and heart rate. A study
by ‘Sound and Soundscape in Restorative Natural Environments: A Narrative Literature
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Review’ by Eleanor Ratcliffe found that listening to nature decreased both systolic and
diastolic blood pressure compared to city sounds or silence [12]. The study ‘Stress Recovery
during Exposure to Nature Sound and Environmental Noise’ by Alvarsson also reported
reduced cardiovascular responses when individuals listened to flowing water. Hence,
biophilic acoustics in sensory design can promote better cardiovascular health [13].

B. Enhanced cognitive performance:

Incorporating biophilic acoustics in sensory design can enhance cognitive performance
and emotional well-being. Exposure to natural sounds, like birdsong or flowing water, boosts
concentration, memory, and creativity. Workers exposed to these sounds show increased
focus and mental resilience. Additionally, biophilic acoustics enriches the aesthetic
experience of spaces, fostering a connection with nature. This approach elevates visual
appeal, promotes relaxation, and reduces stress, emphasizing its potential in creating
sustainable and holistic environments [14].

4.2 Mechanisms and Characteristics of Nature Sounds:

Nature sounds differ from other auditory stimuli due to their unique mechanisms. They
exhibit non-linear, complex patterns with diverse frequencies, offering a soothing experience.
Rhythmic patterns, like waves or bird chirps, provide calming effects. Nature sounds also
contain fractal structures, reflecting patterns in natural settings. These characteristics enable
nature sounds to evoke positive emotions and well-being in sensory design [15].

4.2.1. Biological sources:

Biophilic acoustics in sensory design emphasizes biological sound sources from nature,
like rustling leaves and bird chirps, which significantly affect human well-being. Exposure to
these natural sounds can diminish stress and enhance cognitive function. Integrating these
sounds into architecture improves occupants' health and experience, fostering a tranquil
connection with nature [16].

4.2.2. Animal vocalizations:

Researchers study animal vocalizations to comprehend their purpose and complexity,
revealing functions like communication, mate attraction, and territorial defense. Advanced
technology, like spectrograms and bioacoustic analysis, has unveiled striking similarities
between human and animal communication. These challenges the notion of human linguistic
superiority and aids in conservation efforts and understanding anthropogenic noise effects on
wildlife [17].

4.2.3. Wind and water flow:

Incorporating wind and water sounds in sensory design induces tranquility and relaxation,
simulating a serene natural environment. These sounds mask unwanted noise and offer
physiological and psychological advantages, such as stress reduction and improved mental
well-being. Such integration fosters a deeper connection with nature, enriching the overall
sensory ambiance [18].

4.2.4. Psychological evaluations:

Psychological evaluations are vital in studying the effects of biophilic acoustics in
sensory design. By assessing mental responses to natural sounds, researchers can understand
the therapeutic benefits, like stress reduction and enhanced cognition. These insights inform
design strategies to optimize wellbeing and the overall sensory experience [19].

4.2.5. Nurturing qualities:

Biophilic acoustics in sensory design foster mindfulness and emotional well-being.
Natural sounds, like flowing water or birds, induce calmness and relaxation, especially
beneficial for stressed college students. By integrating these sounds in educational spaces,
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colleges can promote mental health and a conducive learning environment, enhancing student
focus and academic performance [20].
4.2.6. Non-threatening nature:

Natural sounds have an inherent non-threatening nature, pivotal in biophilic acoustics
within sensory design. Such sounds induce calmness, relaxation, and mental well-being.
Unlike disruptive artificial sounds, nature's sounds soothe the mind, an echo of our
evolutionary past linked to feelings of safety. Incorporating these sounds into the design
fosters tranquility and cognitive enhancement. Biophilic acoustics, a branch of biophilic
design, integrates these natural sounds into indoor environments, aligning with the
overarching goal of strengthening human-nature connections in built spaces [21].

4.3.Incorporating Biophilic Acoustics in Sensory Design:

Biophilic acoustics in sensory design uses natural sounds to elevate indoor ambiance and
well-being. Incorporating water sounds, bird songs, and rustling leaves fosters a connection
with nature, promoting tranquility. By lessening feelings of pressure and anxiety while
simultaneously enhancing how the mind works, this method can positively impact both
psychological and bodily well-being through lowering tension levels and upgrading
intellectual function. Thus, even in urban or indoor settings, people can experience nature's
calming effects [22].

4.3.1. Auditory aspects of space:

Natural sounds like bird songs and flowing water reduce stress and enhance well-being.
Incorporating these sounds into the design fosters a nature connection. In urban environments,
a lack of natural sounds can increase disconnection and stress. Biophilic acoustics in sensory
design emulate nature sounds, promoting calmness and relaxation [23].

4.3.2. Selection of appropriate nature sounds:

In sensory design, it's crucial to choose authentic nature sounds, such as the melodies of
birds or the rhythm of flowing rivers, which are easily recognizable. These chosen sounds
should induce positive emotions, fostering relaxation and reducing stress. Equally important is
ensuring that the sounds align with the specific context and intended ambiance of a space.
Through meticulous selection and integration of these nature sounds, designers can amplify
the biophilic experience, thereby fostering a deeper connection between individuals and the
natural world [24].

4.3.3. Appropriate sound levels and frequencies:

Incorporating biophilic acoustics in sensory design requires careful consideration of
sound levels and frequencies. Excessive noise that permeates the environment has been shown
to negatively impact peoples' wellness and overall quality of life if left without abatement.
Striking a balance between stimulating auditory experiences and not overwhelming
individuals is essential. Natural sounds like rustling leaves or running water can foster
relaxation. Using varied frequencies can enrich the auditory environment in nature-inspired
spaces [25].

4.3.4. Design considerations:

Design considerations are crucial for integrating biophilic acoustics into sensory design.
Selecting authentic natural sounds that promote tranquility is vital. The spatial arrangement of
sound sources should ensure a balanced acoustic environment. Acoustic materials should
optimize sound absorption and diffusion. These considerations enhance the connection with
nature and promote wellness [26].

4.3.5. Integration of natural materials:

Natural materials in built environments offer benefits for humans and the environment.
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Materials like wood, stone, and plants enhance well-being and reduce sound reverberation.
Acoustically, they provide a pleasant auditory experience. Using natural materials supports
sustainable, eco-friendly design due to their renewability. Their integration fosters
aesthetically pleasing spaces that harmonize with nature [27].

4.3.6. Arrangement of spaces to optimize sound absorption and diffusion:

Incorporating biophilic acoustics in sensory design requires optimizing space for sound
absorption and diffusion. Sound absorption, achieved through materials like acoustic panels,
enhances acoustic quality by reducing reflections. Conversely, sound diffusion scatters sound
waves, creating a balanced acoustic environment. Nature offers tranquility; harnessing its
sounds in design connects individuals to nature, promoting relaxation. Exposure to nature's
pleasant melodies like feathered friends singing or flowing streams can calm frazzled nerves
while also enhancing mental acuities. Integrating biophilic acoustics in diverse settings can
heal and engage the human psyche [28].

4.4.Case Studies and Evidence of Biophilic Acoustics in Sensory Design:

Case studies highlight the benefits of biophilic acoustics in sensory design. In a
healthcare facility, natural sounds like running water and bird songs improved patient well-
being. In offices, natural materials and sounds boosted employee cognitive performance and
productivity. Overall, integrating natural sounds in built environments significantly enhances
human health and well-being [29].

4.4.1. Healing environments:

Nature sounds in healthcare environments promote healing and well-being. Biophilic
acoustics, like running water and birdsong, reduce stress, anxiety, and pain perception. They
foster calmness and a connection to nature, enhancing patient comfort. Nature sounds also
mask disruptive noises, benefiting both patients and healthcare professionals. Their inclusion
in healthcare design can accelerate patient recovery [30].

A. Hospitals and clinics:

Hospitals and clinics are vital for healthcare services. Incorporating biophilic acoustics,
like flowing water or birdsong, into their design is gaining interest. Natural sounds can reduce
stress and promote healing in patients. Integrating these sounds creates a serene environment,
leading to a holistic healthcare approach [31].

B. Rehabilitation centers and spas:

Rehabilitation centers and spas use biophilic acoustics for healing and relaxation. Nature-
inspired sounds like flowing water and birdsong reduce stress and anxiety. Exposure to these
sounds aids recovery and boosts well-being. Mimicking natural settings offers a calming
experience for those seeking rehabilitation or relaxation. This trend underscores nature's role
in promoting health and well-being [32].

4.4.2. Educational and work environments:

Incorporating biophilic acoustics in educational and work settings boosts learning and
productivity. Natural sounds like bird songs enhance cognitive performance, focus, and
concentration. These sounds positively influence creativity and memory retention. Introducing
such acoustics improves well-being and task efficiency. Thus, nature-inspired sounds in
design can maximize human potential [33].

A. Schools and universities:

Schools and universities mold future generations but often lack optimal learning
environments. Traditional classroom acoustics can hinder student engagement and well-being.
Biophilic acoustics, like water sounds or bird chirps, enhance focus and create a calming
atmosphere. This integration reduces stress, connects students with nature, and boosts
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academic performance [34].
B. Office spaces and coworking areas:

When designing office spaces and coworking areas, biophilic acoustics are vital. Natural
sounds, like bird chirping and water flowing, boost well-being and productivity. Incorporating
these elements creates a calming atmosphere, reduces stress, and enhances focus. These
natural sounds reconnect us with nature, even in urban settings. Exposure to such sounds
improves cognition and reduces stress. Using soundscaping techniques and biomimetic
materials in design fosters relaxation and creativity. Additionally, biophilic acoustics raise
environmental awareness, deepening our connection to nature [35].

4.5.Case Study 1: Apple Park:

Apple Park, Apple Inc.'s headquarters, showcases the benefits of biophilic acoustics in
design. Emphasizing connectivity with nature, it enhances employee well-being and
productivity. Its soundscape includes natural elements like flowing water and birds, creating a
calming ambiance and masking unwanted noise. Apple Park also features gardens, green
spaces, and over 9,000 native trees. This holistic, nature-centric approach has made it a
sustainable and employee-friendly hub [36].

4.5.1. Description of Apple Park's biophilic acoustic design elements:

Apple Park uses biophilic acoustic design to enhance the sensory experience for its
occupants. Recognizing sound's role in connecting with nature, they implemented design
features that mimic natural sounds. Office pods have acoustic panels that simulate forest-like
rustling. This approach not only offers a calming ambiance but also boosts productivity by
reducing noise distractions. Such acoustic design choices emphasize a deeper connection with
nature [37].

4.5.2. Impact of incorporating sounds of nature in Apple Park's workspace:

Apple Park's integration of nature sounds boosts employee well-being and productivity.
The biophilic acoustics, including water flow and bird chirps, produce a calming atmosphere,
enhancing focus and reducing stress. This design mirrors a serene outdoor environment,
improving both mental and physical health by decreasing fatigue and bettering sleep. Such
inclusion fosters creativity and strengthens the bond with nature, exemplifying the value of
biophilic acoustics in workspaces [38].

4.5.3. Successes and benefits observed in the case of Apple Park:

Apple Park in Cupertino, lauded for its biophilic acoustics and innovative design, offers
numerous benefits to employees. Natural elements like water features and green spaces,
paired with sustainable materials, create a serene environment, boosting mental well-being
and productivity. Emphasizing biophilic acoustics, such as nature-inspired acoustic ceilings
and soundscapes, further reduces stress and enhances cognitive functions. The positive results
from Apple Park underscore the advantages of biophilic design in contemporary architecture.
Nature sounds in interiors not only elevate aesthetics but also cultivate peace and lower stress
indicators. Research indicates that nature sounds can benefit physiological health and improve
cognition and mood. By integrating biophilic acoustics, spaces foster a closer bond with
nature, harmonizing built and natural settings. As proven in various spaces from hospitals to
schools, auditory design enriches sensory experiences, underscoring the need for its wider
adoption in design processes [39].

4.6.Case Study 2: Salesforce Tower:

The Salesforce Tower in San Francisco exemplifies the use of biophilic acoustics in
design, fostering a connection between occupants and nature. The building features natural
soundscape elements, including flowing water sounds and bird songs. These acoustic
elements improve occupant well-being by decreasing stress and enhancing cognitive function.
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Additionally, the tower uses sustainable materials, like reclaimed wood, promoting a healthy
indoor environment. Overall, Salesforce Tower showcases the benefits of integrating biophilic
acoustics in architectural design [40].

4.6.1. Examination of Salesforce Tower's approach to biophilic acoustics:

The Salesforce Tower in San Francisco exemplifies biophilic acoustics in sensory design.
It boasts a ventilation system delivering fresh air and minimizing external noise. Biophilic
features, like living walls and green roofs, visually enrich the space and naturally absorb
sound. Sound masking technology further ensures a tranquil environment. Overall, the tower's
design creates a harmonious, productive space for occupants [41].

4.6.2. How the sounds of nature contribute to the sensory design of the tower:

The tower's sensory design includes natural sounds, creating a harmonious environment.
These sounds, like rustling leaves or flowing water, boost individual well-being. Research
indicates that such sounds reduce stress and improve cognitive performance. They foster
tranquility and a connection to nature, even in urban areas. This design engages the senses and
promotes calmness and positivity [42].

4.6.3. Evaluating the positive outcomes and achievements of Salesforce Tower:

The Salesforce Tower in San Francisco exemplifies successful biophilic design.
Completed in 2018, it integrates nature-inspired elements, including extensive rooftop
gardens that combat urban heat and improve air quality. These biophilic features boost
employee well-being and productivity. Studies show that natural elements in workplaces
improve mental health, job satisfaction, and reduce stress. Salesforce Tower sets a standard
for future high-rises, emphasizing nature's positive effects in built spaces. Biophilic acoustics,
as seen in transformed office spaces with nature sounds, promote productivity and lower
stress. Similarly, hospitals and educational settings have benefited from nature sounds,
reducing anxiety and enhancing focus respectively. These cases underscore biophilic
acoustics' potential in elevating human well-being across settings [43].

4.7.Case Study 3: The Spheres by Amazon:

The Spheres, Amazon's unique workplace in Seattle, merges biophilic acoustics with
sensory design. These glass domes feature a tropical forest, waterfalls, and diverse plant life.
Biophilic sound elements, like flowing water and bird chirps, offer a tranquil setting in the
urban landscape. Such natural elements boost cognitive functions, creativity, and productivity.
The Spheres highlight the potential of sensory design in optimizing work environments [44].

4.7.1. Analysis of The Spheres' biophilic acoustic elements:

The Spheres emphasize biophilic acoustics through natural soundscapes like flowing
water and bird songs, promoting relaxation. Studies affirm nature sounds' benefits for stress
reduction and well-being. Acoustic panels control reverberation and reduce unwanted noise,
while living plants add visual appeal and serve as natural sound absorbers. This holistic
approach underscores the importance of biophilic principles in acoustic design for enhancing
sensory experiences and well-being in built spaces [45].

4.7.2. The role of the sounds of nature in enhancing the sensory experience of The

Spheres:

The Spheres use nature sounds extensively to enhance the sensory experience.
Incorporating artificial waterfalls, bird chirps, and rustling leaves, they instill calm and
connect visitors to nature. These sounds evoke relaxation and bridge the gap between
synthetic and natural environments. Lush vegetation and immersive soundscapes deepen this
connection, improving well-being in an urban context [46].

4.7.3. Recognizing the various successes and positive impacts of The Spheres:

The Spheres offer Amazon employees a unique nature sanctuary in an urban setting,
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providing a calming escape from work stress. With lush greenery and waterfalls, they've
become a global tourist attraction, boosting Amazon's reputation and regional economic
growth. These domes highlight the potential of biophilic design for environmental
sustainability, inspiring other businesses. The broader benefits of biophilic acoustics in
sensory design, as evidenced by case studies, include improved relaxation, cognition, and
well-being. Hospitals using natural sounds saw reduced patient stress and increased
satisfaction. Similarly, offices with nature sounds observed heightened productivity and
creativity, underscoring biophilic acoustics' potential in various settings [47].

4.8.Comparative study:

Aspect/Feature Apple Park Salesforce The Spheres
Tower by Amazon
Location Cupertino, CA San Francisco, Seattle, WA
CA
Primary Design Nature sounds Harmonious Immersive
Focus in workspace soundscape,  green | nature sounds, lush
design elements vegetation
Natural Sounds Flowing water, Ventilation Artificial
Implemented chirping birds system  minimizing | waterfalls, chirping
external noise, sound | birds, rustling
masking leaves
Additional Biophilic Living walls, Lush
Features acoustics  reducing | green roofs, sound | vegetation, sound
stress, boosting focus | absorbers absorbers
Benefits Improved Reduced stress, Relaxation,
Observed employee well-being, | increased job | connection to
enhanced productivity | satisfaction nature, well-being
boost
Structural Integration  of Control of Greenhouses
Innovations natural sounds reverberation, sound | promoting a natural
masking technology | soundscape
Impact on Calming work Improved Enhanced
Users environment, mental health, sense | sensory experience,
improved sleep | of tranquility relaxation,  well-
quality, increased being in urban
creativity context
Sustainability Not explicitly Use of Connection
Aspects mentioned sustainable materials | with nature,
biophilic design
Outcome/Concl Positive  work Harmonious Harmonious
usion experience, and conducive | blend between built
conducive to | workspace, model for | and natural worlds,
productivity high-rise buildings unique urban
sanctuary

e Geographical Spread: The locations of these structures span across the west coast of
the US, from Cupertino to Seattle. This west coast concentration may suggest that tech
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companies in this region are pioneers or at least very interested in the implementation
of biophilic design principles.

e Nature Sounds as a Core Element: All three structures emphasize the use of natural
sounds. While Apple Park and The Spheres seem to be more directly engaged with
replicating specific sounds of nature (like bird chirps and waterfalls), the Salesforce
Tower primarily focuses on creating a harmonious soundscape, emphasizing the
minimization of external noise.

e Diverse Approaches to Biophilic Design: Each structure has a unique approach.
Apple Park focuses on seamlessly integrating natural sounds into workspaces. The
Salesforce Tower incorporates both biophilic sound and visual elements, while The
Spheres offer a more immersive natural environment, bridging the gap between an
urban workspace and nature.

e Benefits for Occupants: All case studies highlight the positive impact on well-being
and productivity. It's evident that exposure to natural sounds and environments offers a
host of benefits including relaxation, improved mental health, and enhanced
productivity. These benefits are not merely subjective; some of them are supported by
studies as mentioned in the Salesforce Tower and The Spheres cases.

e Sustainability and Innovation: Salesforce Tower stands out in its explicit mention of
sustainable material use. However, the overall biophilic design principle itself is
rooted in sustainability, suggesting all these structures might have inherent sustainable
features, even if not explicitly mentioned in the given information.

e Impact and Legacy: The success and influence of these structures extend beyond
their primary users. While they serve their primary users (like Apple and Amazon
employees), structures like The Spheres have also become tourist attractions,
indicating a broader societal impact. Moreover, they serve as models for future
architectural and design endeavors, setting benchmarks in biophilic design.

In conclusion, while each structure has its unique features and design principles, the
overarching theme is the positive impact of incorporating biophilic acoustics in sensory
design. The table effectively highlights these commonalities and differences, emphasizing the
potential of biophilic design in modern architecture.

4.9.Comparative Analysis of Success Factors in the Case Studies:

All case studies prioritized nature-inspired sounds for a calming effect. They aimed for a
multisensory experience, integrating sounds with visual and tactile elements. This
multifaceted approach fostered a deeper nature connection. Collaboration between architects,
acoustic engineers, and other experts was crucial. Interdisciplinary approaches enriched
biophilic acoustic integration. Thorough research ensured designs met user needs.
Understanding target audience preferences was pivotal in design tailoring.

4.9.1. ldentification of common elements leading to success in incorporating biophilic

acoustics:

Incorporating biophilic acoustics requires understanding cultural and social contexts.
Effective designs consider the users' cultural background. For Native American healthcare
facilities, familiar nature sounds enhanced patient comfort. Recognizing cultural preferences
personalizes designs, improving the overall user experience. Tailored designs increase success
in promoting well-being.

4.9.2. Key factors contributing to positive outcomes in each case:

Biophilic design principles, especially biophilic acoustics, positively impact sensory
environments. Natural sounds enhance auditory experiences in built spaces. In Copenhagen
schools, bird songs improved student focus. Tokyo hospitals used water sounds to reduce
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patient stress. Singapore hotels integrated waves and bird sounds for an immersive guest
experience. Incorporating biophilic acoustics enhances well-being and environmental quality.
Growing interest exists in merging biophilic principles with architecture and interior design.
Natural sounds in hospitals led to reduced stress and faster recovery. Office workers exposed
to these sounds reported increased productivity. Biophilic acoustics show promise in various
settings, from schools to public buildings.

4.10. Challenges and Limitations:

Incorporating biophilic acoustics in sensory design has benefits but also challenges.
Understanding biophilic principles in the auditory context can be daunting, especially for
visually-focused designers. Urban areas may lack ample natural soundscapes, hindering full
immersion. Personal sound preferences vary, complicating universal design. Cost and
technical hurdles could limit adoption, especially in existing buildings. Yet, the potential
advantages of biophilic acoustics warrant further exploration and development [48].

4.10.1. Discussing potential challenges faced in implementing biophilic acoustics:

Implementing biophilic acoustics poses challenges in certain environments. While natural
sounds benefit indoor spaces, they might be impractical or disruptive in settings like busy
offices. Effective communication could be hindered by these sounds. Acquiring appropriate
technology and materials for biophilic design can be costly and inaccessible. High-quality
sound systems mimicking nature might be expensive. Some individuals might resist or be
skeptical of biophilic acoustics. Despite its potential, obstacles must be addressed for
successful implementation [49].

4.10.2. Recognizing limitations in achieving the desired outcomes:

Evaluating success stories requires recognizing limitations, as evidenced in "Sounds of
Nature: Incorporating Biophilic Acoustics in Sensory Design." While case studies show
positive impacts, challenges include limited natural sound access in urban areas and varying
individual preferences. What's soothing for one might not be soothing for another. Success
stories should illustrate potential benefits rather than being universal solutions. When crafting
biophilic acoustic strategies, it's essential to consider these limitations. One case study showed
healthcare patients benefiting from nature sounds, experiencing reduced stress, better sleep,
and increased satisfaction. Another study in office settings indicated enhanced productivity,
creativity, and job satisfaction among employees. These cases underscore the potential of
integrating nature sounds in design for improved spaces [50].

5. CONCLUSION:

Incorporating biophilic acoustics in design can enhance well-being and nature
connection. By strategically arranging natural sounds, it promotes harmony, relaxation, and
productivity. This approach benefits both physiological and psychological health, fostering
calmness and improved cognition. It bridges the urban-natural divide, increasing nature
appreciation. Future research will further elucidate biophilic acoustics' nuances. Thus,
designers should prioritize this approach for improved community and individual quality of
life [51].
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Abstract:
With the escalating challenges of urban noise pollution and a heightened awareness of
sustainability, this article explores the fusion of eco-friendly principles in multisensory
architecture, specifically focusing on acoustic design. Rooted in the intersectionality of
architectural design, environmental science, and human sensory experiences, this research
delves into strategies and materials that can foster sound environments conducive to human
well-being while minimizing ecological impact. Four seminal case studies - The Crystal in
London, Bibliotheca Alexandrina in Egypt, Medellin Metro Cable in Colombia, and The Edge
in Amsterdam - provide a multifaceted perspective on the implementation of sustainable
acoustic strategies in varied geographical and cultural contexts. The findings underscore the
importance of collaborative efforts between architects, environmental scientists, and acoustic
engineers in creating spaces that harmonize auditory experiences with sustainability goals.
The article serves as a comprehensive resource for professionals aiming to integrate green
principles into acoustic design, promoting a future where built environments are both
environmentally responsible and acoustically optimal.
Keywords: Sustainable Architecture; Acoustic Design; Eco-Friendly Principles; Multisensory
Architecture; Indoor Environmental Quality.

1. INTRODUCTION:

The architectural world is increasingly focusing on sustainable principles to counteract
negative environmental impacts. By designing buildings for energy conservation and lower
carbon output as well as enhancing inhabitant comfort and welfare, this initiative aims to
achieve multiple important sustainable objectives. Sustainable architecture now factors in
various elements, including acoustics, to produce efficient, pleasing spaces. This piece delves
into sustainable acoustic design and eco-friendly principles in multisensory architecture. It
underscores the significance of incorporating acoustic sustainability for a comprehensive,
environmentally-aware architectural approach [1].

Sustainable acoustic design is the key to creating eco-friendly, harmonious multisensory
architecture. This design emphasizes sound optimization in spaces, enhancing human well-
being. It uses ecological principles, considering the environmental effects of materials and
construction. Goals include minimizing noise pollution, enhancing acoustic comfort, and
optimizing soundscapes with minimal environmental impact. Innovative solutions, like green
materials and noise-reducing measures, are integrated. Biophilic design principles strengthen
the human-nature bond acoustically. Cultural and social contexts are crucial, ensuring
inclusive, culturally-aware spaces [2].

Sustainable acoustic design in multisensory architecture integrates eco-friendly principles
to enhance auditory experiences, reducing environmental harm. Optimal sound environments
elevate occupant comfort, well-being, and the overall experience. Architects focus on noise
reduction, sound insulation, and sustainable materials for a harmonious acoustic setting. This
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design promotes sustainable development, conserving resources and decreasing energy use
and pollution. Using green materials in construction reduces noise pollution. Features like
green roofs aid sound absorption, while energy-efficient tech like smart acoustic panels
furthers environmental harmony. This approach ensures a sustainable, pleasant auditory
environment [3].

Multisensory architecture aims to stimulate all senses, while also prioritizing
environmental sustainability. Incorporating eco-friendly principles reduces a building's carbon
footprint. Using natural and locally-sourced materials saves energy and promotes renewable
resource use. Energy-efficient systems like solar panels and rainwater harvesting decrease
consumption. Sustainable construction, including green roofs and vertical gardens, offers
benefits like improved air quality and noise reduction. Thus, eco-friendly multisensory
architecture enhances sensory experiences while bolstering environmental responsibility [4].

2. RESEARCH QUESTION:

The contemporary architectural landscape is undergoing a paradigm shift, with
sustainability at its core. However, while energy efficiency and ecological material use have
been extensively researched, there exists a lacuna in understanding how sustainable principles
can be amalgamated into acoustic design, a critical facet of multisensory architecture. Sound,
often the unsung dimension in architectural planning, plays a pivotal role in shaping human
experiences within built environments [5]. Yet, how can the principles that guide eco-friendly
designs be efficiently integrated into creating optimal sound environments? How do these
integrations impact the overall user experience and environmental footprint?

The confluence of sound with sustainable architecture requires a deep dive into material
choices, technological innovations, and design methodologies that cater not just to aesthetic
and sensory appeals, but also to the broader ecological implications. As urban habitats
burgeon and space becomes a premium, the challenge is further compounded by the need for
compact yet acoustically rich and environmentally friendly spaces. Moreover, there arises the
intriguing question of how to properly gauge the achievement of such inclusive techniques,
and what criteria might reasonably be set to appraise their merit. Addressing this problematic
is essential for architects, urban planners, and designers aiming to create holistic, sustainable,
and acoustically harmonious habitats [6].

3. METHOD:

The methodology aims to deeply understand sustainable acoustic design in multisensory
architecture by utilizing literature and comparative case studies. Sources from databases like
Google Scholar and JSTOR were filtered to prioritize peer-reviewed articles from the last two
decades. This literature was systematically synthesized based on historical context, core
principles, and technological advancements. A diverse set of global architectural projects
emphasizing sustainable acoustics was chosen for a comparative study, gathering
comprehensive data from each. These case studies were then critically evaluated not just on
their acoustic and sustainable principles, but also considering their cultural, climatic, and
economic contexts. Results were cohesively presented through graphical and descriptive
means, acknowledging potential limitations such as publication and regional biases. The
culmination of this methodology provides a consolidated perspective on sustainable acoustic
design, offering valuable insights for the broader design community.

4. RESULT AND DISCUSSION:

The study reveals positive outcomes from integrating eco-friendly principles into
multisensory architecture for both sustainability and acoustics. Sustainable materials, like
bamboo, decrease energy consumption and emissions during construction. Acoustic-friendly
design, employing sound-absorbing materials and thoughtful room placements, enhanced
indoor sound quality, reducing reverberation and boosting speech clarity. Occupants felt more
comfortable in these environments. These results emphasize the potential of sustainable
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acoustic design in meeting environmental and user-centric objectives, guiding architects and
policymakers [7].
4.1.  Environmental Impact of Conventional Acoustic Design:

Conventional acoustic design uses environmentally harmful synthetic materials, leading
to resource depletion and increased waste. Their production emits greenhouse gases and
consumes significant energy. Disposing of these materials adds to landfills and pollution. This
approach often overlooks sustainable alternatives. Thus, it's vital to embed eco-friendly
principles in acoustic design to lessen environmental harm [8].

4.1.1. Excessive energy consumption in traditional acoustic design:

Traditional acoustic design's high energy consumption poses sustainability challenges.
Mechanical HVAC systems and certain materials increase energy usage and harm the
environment. Energy-intensive air conditioning and heating release vast greenhouse gases and
consume resources. Conventional sound-absorbing materials like foam panels require energy-
intensive manufacturing, emitting pollutants. Sustainable acoustic design that adopts eco-
friendly principles is essential to mitigate these impacts [9].

4.1.2. Harmful effects of noise pollution on human health and well-being:

The substantial health risks and disturbances to wellness posed by noise pollution must
not be overlooked, as the disruption of homeostasis and spread of physical stress that results
from it can have seriously harmful consequences. Excessive noise levels have consistently
been associated with an array of detrimental impacts on human health, linking elevated stress
levels as well as heightened risks of developing both chronic high blood pressure and serious
cardiovascular ailments should such levels persist consistently over elongated durations. It
can disturb sleep, causing disorders like insomnia, reducing cognitive function and
productivity. Exposure to prolonged noise has been associated with the development of
certain mental health problems including lowered moods and heightened worry. Addressing
noise pollution through eco-friendly architectural design is vital for overall health [10].

4.1.3. Ecological consequences of conventional acoustic materials and construction

methods:

Conventional acoustic materials, such as fiberglass and synthetic foams, come with
notable environmental concerns due to their non-renewable sources and energy-heavy
manufacturing. Their disposal increases landfill waste and environmental degradation.
Moreover, traditional construction methods in acoustic design often result in high carbon
emissions. These challenges emphasize the urgency for sustainable acoustic design, focusing
on reducing resource usage, using renewable materials, and ensuring energy efficiency. The
shift towards integrating eco-friendly principles in multisensory architecture prioritizes both
aesthetics and sound quality. Embracing renewable materials enhances acoustics and lessens
environmental impacts. Utilizing nature-inspired designs and advanced sound technologies
fosters sustainable, immersive auditory spaces. Sustainable acoustic design's role will
undoubtedly grow in future architecture, ensuring eco-friendly, harmonious spaces [11].

4.2.  Eco-Friendly Principles in Acoustic Design:

Eco-friendly acoustic design emphasizes sustainable materials over traditional ones like
concrete and glass, which need extra soundproofing. Sustainable materials, such as recycled
PET panels and bamboo, enhance acoustic performance and lower environmental impact.
Energy efficiency, achieved through optimized HVAC systems and natural ventilation, is
pivotal, reducing energy use and fostering sustainable acoustics in buildings [12].

4.2.1. Use of renewable energy sources for soundproofing and insulation:
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Utilizing renewable energy sources like solar panels and wind turbines has dual benefits
in architectural design: soundproofing and energy generation. Photovoltaic panels integrated
into buildings can absorb sound waves and mitigate external noise, while powering HVAC
systems and decreasing fossil fuel dependence. Strategically positioned wind turbines serve as
noise barriers and produce clean energy, enhancing sustainable acoustic design and fostering
energy-efficient spaces [13].

4.2.2. Incorporation of natural materials and sustainable construction techniques:

Natural materials like wood, cork, and bamboo enhance sustainable acoustic design in
multisensory architecture, improving sound quality. Sustainable construction methods,
including passive design and energy-efficient systems, reduce environmental impact while
optimizing acoustic comfort. By embracing these principles, architects can design spaces
promoting sustainability and occupant well-being. This approach strengthens the bond
between individuals, buildings, and the environment [14].

4.2.3. Implementing energy-efficient HVAC systems for noise reduction:

Energy-efficient HVAC systems are vital for noise reduction in sustainable acoustic
design. These systems, while regulating temperature and air quality, can add to noise
pollution. Using advanced technologies like variable speed motors and soundproofing
materials can curb this noise, ensuring energy efficiency. Smart building systems can further
optimize HVAC operations for minimal noise. Multisensory architecture, aiming for holistic
sensory experiences, benefits from sustainable acoustic design. Using materials like recycled
rubber, cork, or wood can decrease environmental impact and enhance noise reduction.
Integrating natural sounds, such as water or vegetation, offers a peaceful, eco-friendly
ambiance. Combining these elements, architects can design spaces prioritizing well-being and
sustainability [15].

4.3. Enhancing Acoustic Quality through Biophilic Design:

Biophilic design principles can boost the acoustic quality in architectural spaces by
integrating natural elements, fostering a connection to nature. Using natural materials like
wood or stone and introducing natural light and plants can enhance a room's acoustic
properties. These elements absorb sound, diminish echo, and provide a calming auditory
experience. Moreover, incorporating nature in design improves human well-being and
productivity, underscoring its value in sustainable architecture [16].

4.3.1. Integrating natural elements to reduce noise pollution and enhance sound quality:

Natural elements in architectural design effectively reduce noise pollution and enhance
sound quality. Vegetation, as a sound absorber, attenuates unwanted noises, while water
features aid in sound masking and offer calming visuals. Green walls improve sound
insulation, enriching a space's acoustic properties. Thus, incorporating these eco-friendly
principles in multisensory architecture promotes both sustainability and superior auditory
experiences [17].

4.3.2. Utilizing green spaces and vegetation for passive noise control:

Utilizing green spaces and vegetation offers a sustainable approach to acoustic design.
Parks, gardens, and fields act as natural sound absorbers, reducing noise pollution.
Vegetation, especially trees and shrubs, serve as sound barriers, absorbing high-frequency
sounds and buffering external noise. This integration in urban areas not only improves
acoustic quality but also fosters a calming environment, enhancing overall well-being [18].

4.3.3. Incorporating natural lighting and ventilation systems to improve acoustics:

Incorporating natural lighting and ventilation can enhance the acoustics in sustainable
architecture. Sunlight, entering through windows or skylights, improves visual appeal and
positively influences acoustic performance. A balanced atmosphere created by natural light
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elevates the overall acoustic experience. Efficient ventilation systems reduce noise from air
circulation and foster healthier indoor spaces. Sustainable acoustic design integrates eco-
friendly principles, focusing on materials, layout, and sound absorption. Recycled panels and
sustainable materials reduce environmental impacts. Including natural elements like plants
and water adds to the acoustic environment and sustainability. Thus, architects can blend
human comfort and environmental preservation, promoting a balance between human needs
and ecological responsibility [19].
4.4. Human Well-being and Sustainable Acoustic Design:

Sustainable acoustic design in multisensory architecture enhances human well-being by
mitigating the harmful effects of noise pollution, such as stress and compromised mental
health. Using sound insulation materials and noise barriers, architects can foster tranquil and
comfortable spaces. Eco-friendly materials and practices in these designs reduce
environmental impacts, benefiting both humans and the planet. In essence, sustainable
acoustic principles bridge human welfare with ecological responsibility in architectural
designs [20].

4.4.1. Positive effects of eco-friendly acoustic design on mental health and productivity:

Eco-friendly acoustic design positively impacts mental health and productivity, as shown
in recent studies. Using sustainable materials, such as cork and bamboo, helps reduce noise
pollution, fostering concentration and relaxation. Vertical gardens and green roofs offer both
visual and auditory benefits, creating calming environments. Ultimately, these designs
prioritize well-being and a productive lifestyle [21].

4.4.2. Creating healthier indoor environments by reducing noise-related stress:

Reducing noise is essential for healthier indoor spaces, as excessive noise can increase
stress and health issues. Sustainable acoustic design combats noise pollution using eco-
friendly materials and techniques like green roofs. Incorporating biophilic elements, like
natural lighting, further promotes mental well-being. Overall, these designs ensure
harmonious and healthier environments [22].

4.4.3. Improving overall quality of life through sustainable multisensory architecture:

Multisensory architecture, emphasizing sustainability, can enhance the quality of life.
Eco-friendly principles in design result in environmentally efficient spaces that offer
occupants a holistic experience. Acoustic design, using sustainable materials like recycled or
low VOC products, reduces noise pollution, promoting tranquility and improved mental well-
being. Sustainable acoustic design requires integrating eco-friendly materials and methods,
natural elements, and cutting-edge technologies. Materials such as recycled resources offer
both environmental and acoustic benefits. Natural elements, like green roofs and living walls,
boost sound insulation and offer environmental advantages. Advanced technologies, including
sound masking systems, enhance sound quality and energy efficiency, leading architects
toward creating spaces that value human health and environmental preservation [23].

4.5. The Role of Technology in Sustainable Acoustic Design:

Technology is pivotal in sustainable acoustic design for multisensory architecture. By
empowering the utilization of lasting materials for instance biodegradable and recyclable
ones, it advances environmental responsibility. Advanced acoustic simulation tools provide
insights into a building's sound behavior, helping optimize designs. Technology also aids in
the adoption of energy-efficient acoustic systems, including sound-absorbing panels. Hence,
technology's integration is vital for achieving sustainable acoustic outcomes [24].

4.5.1. Implementation of advanced simulation tools for design optimization:

Advanced simulation tools are essential for optimizing sustainable acoustic design in
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multisensory architecture. They allow architects to evaluate and compare design alternatives
for acoustic performance. These tools analyze the effects of materials, construction methods,
and spatial layouts on sound behavior. This ensures efficient design solutions that reduce
noise pollution and improve sound quality. Integration of such tools is key for effective
implementation of sustainable acoustic principles [25].

4.5.2. Use of sound-absorbing materials with sustainable attributes:

To achieve sustainable acoustic design in multisensory architecture, sound-absorbing
materials from recycled or renewable sources are crucial. These materials improve acoustic
quality, have a longer lifespan, and reduce waste. Their production involves lower energy use
and fewer greenhouse gas emissions. Thus, they help designers craft both acoustically
pleasant and eco-friendly spaces [26].

4.5.3. Integration of smart building systems for real-time noise control:

As sustainable design gains momentum, smart building systems are becoming essential
for real-time noise control in eco-friendly architectural spaces. These systems, using advanced
sensors, monitor and adjust noise levels in real-time, enhancing occupant comfort. By
controlling features like HVAC systems, they can counteract noise pollution. The push
towards sustainable acoustics also emphasizes eco-friendly materials over traditional ones like
concrete and glass. Using sustainable materials, such as bamboo, cork, and recycled rubber,
reduces environmental impact and enhances acoustic performance. Bamboo flooring provides
an eco-friendly option that both silences sound through absorption while reducing discarded
materials through reuse. Recycled rubber underlayments offer sound insulation while
championing sustainability. Thus, sustainable acoustic design fosters comfort while
promoting a greener future [27].

4.6.  Future Directions and Challenges in Sustainable Acoustic Design:

Sustainable acoustic design is crucial in multisensory architecture, emphasizing eco-
friendliness in construction. As sustainability demands rise, challenges include advanced
modeling for precise acoustic evaluations and pioneering materials that improve sound
properties. Renewable energy in acoustic systems offers promising self-sustaining solutions.
Despite challenges, sustainable acoustic design's role in fostering healthier, eco-friendly
spaces is paramount [28].

4.6.1. Advancements in acoustic materials and technologies:

Innovations in acoustic materials are pivotal for sustainable architectural design.
Manufacturers prioritize eco-friendly materials that enhance sound quality and save energy.
Sustainable insulations like recycled cotton boost acoustic performance and reduce carbon
impact. Acoustic panels with solar cells merge sound absorption with clean energy
production. Such advancements make multisensory architecture environmentally sustainable
[29].

4.6.2. Addressing the economic and regulatory challenges of sustainable acoustic design:

Economic and regulatory hurdles impact sustainable acoustic design in multisensory
architecture. Despite its benefits, costs can deter developers from adopting sustainable
solutions. The absence of clear industry standards complicates compliance for professionals.
Policymakers and industry leaders must incentivize such designs, promote R&D, and
establish clear guidelines to encourage eco-friendly architectural practices [30].

4.6.3. Promoting awareness and education about eco-friendly acoustic design practices:

Raising awareness and education about eco-friendly acoustic design is essential for
sustainable architecture. Educating professionals about the adverse effects of noise pollution
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and the value of sustainable acoustic principles is vital. Techniques include using natural
materials, green building methods, and sound insulation to mitigate noise and enhance
comfort. Sustainable acoustic design, blending eco-friendly principles with multisensory
architecture, offers both human well-being and environmental benefits. Strategies involve
passive measures, material choices, renewable energy, and innovative technologies. Despite
its potential, challenges like limited awareness and the need for research exist. Continuous
efforts are required to balance built environments with nature [31].
4.7. Case study 1: The Crystal, London:

The Crystal in London exemplifies successful sustainable acoustic design. Designed by
Siemens, this museum emphasizes sustainability with features like a double-skin fagade that
mitigates noise pollution. The fagade's two glass layers with an airspace serve as a sound
insulator and optimize natural daylight. The building also incorporates sound-absorbing
materials and green spaces for sound absorption. The Crystal highlights the potential of eco-
friendly architectural design in enhancing acoustic comfort and environmental conservation
[32].

4.7.1. Overview of The Crystal building and its sustainable acoustic design features:

The Crystal in London, designed by Wilkinson Eyre Architects, showcases sustainable
acoustic design in modern architecture. Its double-glazed glass panels offer thermal insulation
and reduce noise pollution. The building uses sustainable materials like recycled glass and
timber, emphasizing eco-friendliness. An advanced ventilation system ensures indoor
comfort, while renewable energy sources reduce fossil fuel reliance. The Crystal sets a
standard for integrating sustainability and acoustic design in future projects [33].

4.7.2. Integration of eco-friendly principles in the acoustic design of The Crystal:

The Crystal in London exemplifies sustainable acoustic design, serving as an exhibition
space for sustainable development. It uses passive strategies, including natural ventilation and
daylighting, reducing energy needs. The building features sustainably sourced materials and
recycled acoustic panels. Sound-absorbing materials are used to enhance speech clarity and
reduce reverberation. The Crystal prioritizes minimizing noise pollution, offering visitors a
serene environment while setting a standard in sustainable architecture [34].

4.7.3. Success factors and outcomes of the sustainable acoustic design in The Crystal:

The Crystal building in London is a prime example of sustainable acoustic design,
integrating eco-friendly principles for a multisensory experience. Key features include
advanced sound insulation like double/triple glazing, reducing noise from urban surroundings.
Green roofs and vegetated walls provide natural sound absorption and enhance sustainability.
The use of sustainable materials in The Crystal boosts energy efficiency and improves
acoustics. This approach results in greater comfort, minimized noise disturbances, and eco-
friendly solutions. Similarly, the Shanghai Natural History Museum in China, designed by
Perkins+Will, successfully integrates sustainable acoustic design. The museum uses
innovative materials like perforated metal panels and adjustable acoustics to control noise. Its
double-shell facade and green roof mitigate external noise and cut energy consumption. Both
buildings highlight the seamless fusion of sustainable acoustic design in architecture,
benefiting occupants and the environment [35].

4.8. Case study 2: Bibliotheca Alexandrina, Egypt:

The Bibliotheca Alexandrina in Egypt exemplifies sustainable acoustic design in modern
architecture. Situated atop the storied grounds where the Library of Alexandria once stood,
the modern structure exploits natural convection for energy conservation and amplified sound.
Limestone, a natural material, minimizes sound reflections and reverberations. Efficient sound
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insulation, including double glazing and sound-absorbing materials, ensures a tranquil
environment. This building underscores the significance of merging eco-friendly design
principles to craft functional, pleasant spaces [36].
4.8.1. Introduction to the Bibliotheca Alexandrina and its significance in sustainable
architecture:

The Bibliotheca Alexandrina in Alexandria, Egypt, symbolizes the essence of sustainable
architecture. Designed by Snehetta, it modernizes the ancient Library of Alexandria concept.
The roof boasts photovoltaic panels for solar energy, while the design maximizes natural light
and ventilation. A unique seawater cooling system controls the building's temperature. This
landmark underscores the fusion of functionality, aesthetics, and sustainability in architecture
[37].

4.8.2. Eco-friendly principles incorporated in the acoustic design of Bibliotheca

Alexandrina:

The Bibliotheca Alexandrina in Alexandria, Egypt, exemplifies the seamless integration
of eco-friendly acoustic design in architecture. Designed for environmental consciousness, it
uses locally sourced limestone for thermal insulation and energy efficiency. The building's
orientation maximizes natural light and ventilation, minimizing artificial utilities. Interior
spaces prioritize sound quality while minimizing HVAC usage. This structure showcases the
synergy between environmental considerations and architectural brilliance [38].

4.8.3. Evaluation of the achievements and benefits of the sustainable acoustic design in

Bibliotheca Alexandrina:

The Bibliotheca Alexandrina exemplifies the benefits of sustainable acoustic design,
offering a conducive environment for study and cultural engagement. Despite its bustling
activity, the library maintains a serene atmosphere through sound-absorbing materials,
strategically placed partitions, and sound masking techniques. This design approach reduces
energy consumption, lowering carbon emissions. Using natural ventilation and energy-
efficient tools, it minimizes environmental impact while ensuring acoustic quality. This
design also increases the library's versatility, permitting multiple simultaneous events without
disturbance. Similarly, the San Francisco Exploratorium underwent renovations prioritizing
sustainable acoustics. The redesign emphasized visual and acoustic comfort, incorporating
natural soundscapes and sound-absorbing materials. Consequently, visitors enjoy an
immersive experience with minimized noise pollution, proving that integrating sustainable
acoustics enhances both environmental and human experiences [39].

4.9.  Case study 3: Medellin Metro Cable, Colombia:

The Medellin Metro Cable in Colombia serves as an example of sustainable acoustic
design in transportation. This cable car system connects marginalized neighborhoods to the
city center, offering social, economic, and environmental advantages. Thanks to the sound-
absorbing materials fitted throughout, passengers will find the cabins remarkably hushed for a
more serene journey. Being elevated, it also limits noise transmission to nearby areas. This
design emphasizes user well-being and showcases how acoustics can be thoughtfully
integrated into public infrastructure [40].

4.9.1. Description of the Medellin Metro Cable project and its sustainable acoustic

design aspects:

The Medellin Metro Cable in Colombia exemplifies sustainable acoustic design in
transportation. Designed to connect marginalized hillside communities, it focuses on
minimizing noise for passengers and locals. Key features include engineered materials to
reduce vibration and noise, and noise barriers with sound-absorbing materials along the route.
This project underscores the balance of functional transportation with environmental
mindfulness [41].
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4.9.2. Integration of eco-friendly principles in the acoustic design of Medellin Metro
Cable:

Medellin Metro Cable's acoustic design successfully integrates eco-friendly principles,
promoting sustainable architectural design. Eco-friendly materials and soundproofing
techniques are used to limit noise pollution. The system features green roofs and vertical
gardens, improving air quality and countering the urban heat island effect. This design
approach boosts acoustic performance and city sustainability, exemplifying large-scale
sustainable architecture's potential benefits [42].

4.9.3. Positive impacts and results of the sustainable acoustic design in Medellin Metro

Cable:

The sustainable acoustic design of the Medellin Metro Cable enhances passenger well-
being by reducing noise with sound-absorbing materials. This ensures a tranquil journey for
passengers and less disruption for nearby residents, improving their daily lives. Noise
reduction also appeals to tourists, boosting their satisfaction with the system. In another
example, the Vancouver Convention Centre in Canada emphasizes sustainable acoustic
design. Built with eco-friendly principles, it integrates recycled materials for soundproofing
and energy-efficient acoustic panels. This design controls noise and echoes, enriching visitors'
experiences. Both case studies demonstrate the successful blending of sustainability and
multisensory architecture [43].

4.10. Case study 4: The Edge, Amsterdam:

The Edge in Amsterdam stands out as a prime example of sustainable acoustic design in
office architecture. Earning top sustainability ratings, its acoustic design includes sound-
absorbing wooden panels and a smart system tailoring acoustic conditions to individual needs.
Additionally, sound masking technology ensures speech privacy and reduces distractions. The
Edge exemplifies the advantages of merging eco-friendly principles with multisensory design
[44].

4.10.1. Overview of The Edge building and its focus on sustainability:

Considered a pioneering symbol of eco-conscious design, The Edge in Amsterdam has
achieved global prominence as one of the planet's foremost office structures for its
exceptional sustainable standards. Completed in 2015, it boasts the highest BREEAM score,
reflecting exceptional energy and water efficiency. The design includes smart lighting
systems, adaptive climate control, and extensive solar panels on the roof. The Edge
exemplifies the pinnacle of green principles in contemporary architecture [45].

4.10.2. Eco-friendly principles applied to the acoustic design of The Edge:

The Edge in Amsterdam is a prime example of blending eco-friendly principles with
acoustic design. Recognized for its sustainability, its acoustics benefit from the use of
recycled glass and reclaimed wood. These materials enhance both aesthetics and acoustic
performance. Advanced sound-absorbing materials and strategically placed panels minimize
noise. The Edge showcases the balance between environmental responsibility, comfort, and
acoustic excellence [46].

4.10.3. Assessment of the effectiveness and advantages of the sustainable acoustic design

in The Edge:

The Edge in Amsterdam stands as a beacon of sustainable acoustic design in commercial
architecture, expertly blending functionality, comfort, and eco-responsibility. Through the
strategic use of sustainable materials and sound-absorbing elements, noise is significantly
reduced, while a smart building management system optimizes energy consumption based on
real-time occupancy and daylight conditions. Similarly, the Vancouver Convention Centre
showcases an integration of sustainable design, employing features like double-glazed
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windows to offer an ideal acoustic environment. Meanwhile, Milan's Bosco Verticale offers a
unique solution with its vertical forest, serving a dual purpose of aesthetic beauty and a
natural sound barrier against urban noise. These innovative structures emphasize the seamless
convergence of environmental sustainability with optimal acoustic experiences, setting a

precedent for future architectural endeavors [47].

4.11. Comparative study:
The Bibliothe Medellin The
Crystal, ca Alexandrina | Metro Cable Edge,
London Amsterdam
Sustainab Recycled Local Sustainabl Reclaime
le Materials | metal sandstone e wood d timber
Used
Acoustic Sound- Sound Acoustic Smart
Innovations reflecting diffusion panels in cable | acoustic
ceilings through unique | cars response system
ceiling
structures
Energy Acoustic Passive Energy- Adaptive
Efficiency and | panels that | sound channels | efficient noise | acoustic
Acoustics adjust based on | that require no | reduction cabins | technology that
ambient  noise | energy modulates
and light based on
occupancy
Unique Sound- Large Sound Sound
Acoustic absorbing reading spaces | barriers masking
Features carpets optimized  for | between cable | technology
quietness stations
Integrati Noise Waterfron Minimize Built with
on with | reduction to |t design | s noise impact | attention to
Surrounding cope with urban | minimizes on local | Amsterdam's
Environment noise external  noise | communities urban
intrusion soundscape

e Table Layout: The table layout is structured to provide a clear comparison across the
four case studies. Each row represents a category of comparison, making it easy for
readers to understand the differences and similarities across projects.

e Sustainable Materials Used: The materials selected for each project reflect
considerations for sustainability and eco-friendliness. For instance, the use of recycled
metal in The Crystal and reclaimed timber in The Edge demonstrates the importance
of reusing materials. The choice of local sandstone in the Bibliotheca Alexandrina
indicates the value of sourcing materials locally, which can reduce transport emissions
and promote local industries.

e Acoustic Innovations: Each case study incorporates a distinct approach to acoustic
design. While The Crystal focuses on sound reflection, Bibliotheca Alexandrina has
leveraged its unique ceiling structure for sound diffusion. This demonstrates that each
project has a tailored approach to address its specific acoustic needs.

e Energy Efficiency and Acoustics: The integration of acoustics with energy efficiency
is evident across all case studies. The approach of using acoustic design to also benefit
energy consumption is commendable. For instance, The Edge uses adaptive acoustic
technology that changes based on occupancy, ensuring efficient energy use.
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e Unique Acoustic Features: Each case study has introduced its unique acoustic
features, showecasing the vast possibilities within the realm of sustainable acoustic
design. Sound masking technology in The Edge, for instance, is an innovative
approach to providing acoustic privacy.

e Integration with Surrounding Environment: The projects' designs consider their
surrounding environment. The Crystal's noise reduction is likely a nod to London's
bustling urban environment, while Medellin Metro Cable's design considers the
acoustic impact on local communities.

e Limitations: This table is a general representation and lacks specific metrics or
quantifiable data that would offer a more comprehensive comparative analysis. It’s
essential to understand the exact acoustic and sustainable measurements to derive
deeper insights.

In conclusion, the table serves as a concise overview of the sustainable acoustic designs
employed in each of the four case studies. It showcases how architects and designers have
integrated eco-friendly principles into multisensory architecture, keeping in mind both the
environment and the occupants' acoustic comfort. This table's information provides a superb
foundation for conducting a meticulous comparative examination in further detail.

5. CONCLUSION:

In conclusion, sustainable acoustic design blends eco-friendly principles with
multisensory architecture. This approach considers sound's impact on well-being, aiming to
improve auditory environments and building sustainability. Techniques include sound-
absorbing materials, innovative technologies, and renewable energy sources. However, each
building's unique needs require tailored solutions. Continued collaboration among
professionals is vital for developing standardized guidelines. This integration promises a
healthier, sustainable architectural future [48].
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OZET

Gebelik, baslangicindan doguma kadar birgok biyokimyasal degisikligin olustugu komplike
ve uzun bir siiregtir. Bu siirecte; anne ve bebek sagligi ¢ok yakin iliskili oldugu i¢in gebelik
izlemi her ikisini de gbz Oniine almak zorundadir.

Gebelik ile saglik hizmetlerinde laboratuvar testlerinin roliinii anlayabilmek igin;
konsepsiyon, embriyo gelisimi, fetusun biiyiimesi, plasentanin rolii, amniyotik sivinin bilesimi
ve Onemi, annenin hamilelige adaptasyonu ve fetusun islevsel olgunlagmasi gibi temel
konularin iyi anlagilmas1 gerekmektedir.

Plasenta, bir yandan anne ve bebegin dolagimlarinin birbirinden ayr1 olmasini saglarken, diger
yandan bebegin beslenmesini, fetusa iliskin atiklarin uzaklastirilmasini ve gebeligin devamu
icin gerekli hormonlarin liretilmesini saglar. Plasenta biiyiik proteinler ve plazma proteinlerine
bagli hidrofobik bilesikler i¢in etkin bir bariyer olusturmaktadir.

Gebelik sirasinda iiretilen ¢ok miktardaki dstrojen, progesteron, prolaktin ve kortikosteroidler
cesitli metabolik, fizyolojik ve endokrin sistemleri etkiler. Annede olusan bu degisikliklerin
nedeni, gebelik ve dogum sirasinda olusabilecek bazi risklerden korunmak ile fetal biiytime
ve gelismenin saglanmasidir. Glukoz kullanimina kiyasla agirlikli olarak lipitlerin metabolize
edilmesi ve karacigerde sentezlenen tiroid ve steroid baglayici proteinlerin, fibrinojenin ve
diger proteinlerin miktarlarinin artmasi gebelik icin karakteristiktir.

Anne kani ile yapilan taramalarin amaci fetusta bulunabilecek bir anomali tanisinin erken
donemde fark edilmesidir. Noral tiip defekti bulunan bebeklerin yaklasik %90’1, bu
bozuklukla hi¢bir risk faktérii tasimayan, bu konuda bir endise tasimayan ailelerde diinyaya
gelmektedir.

Bu amagla bir¢ok biyokimyasal analit kullanilarak ¢esitli 6l¢timler yapilabilmektedir. Erken
donemde, anormal bir sonug tespit edilmesi ise daha genis tibbi degerlendirmeler i¢in imkan
saglayarak siire¢ yonetiminde onem arz etmektedir.

Anahtar Kelimeler: Ostrojen, Progesteron, Prolaktin

215



https://orcid.org/0000-0001-5556-1292
https://orcid.org/0009-0008-6291-7080

ABSTRACT

Pregnancy is a complicated and long process in which many biochemical cahanges ocur from
is onset to birth. In this process; Since maternal and infant health are closely related,
pregnancy follow-up must take both into account.

To understand the role of laboratory tests in pregnancy and health services; Basic issues such
as conception, embryo development, fetal growth, role of placenta, composition and
importance of amniotic fluid, maternal adaptation to pregnancy and functional maturation of
the fetus are required.

On the one hand, the placenta ensures that the circulations of the mother and the baby are
separated from each other, on the other hand, it ensures the nutrition of the baby, the removal
of wastes related to the fetus and the production of the hormones necessary for the
continuation of the pregnancy. The placenta provides an effective barrier to large proteins and
hydrophobic compounds bound to plasma proteins.

The large amounts of estrogen, progesterone, prolactin and corticosteroids produced during
pregnancy affect various metabolic, physiological and endocrine systems. The reason for
these changes in the mother is to protect from some risks that may occur during pregnancy
and delivery and to ensure fetal growth and development. Pregnancy is characterized by
predominantly lipid metabolism and increased amounts of thyroid and steroid binding
proteins, fibrinogen, and other proteins synthesized in the liver compared to glucose use.

The purpose of screening with maternal blood is to detect an anomaly in the fetus at an early
stage. About 90% of babies with neural tube defects are born in families that do not have any
risk factors for this disorder and do not have any concerns about this issue.

For this purpose, various measurements can be made using many biochemical analytes.
Detection of an abnormal result in the early period is important in process management,
allowing for wider medical evaluations.

Key Words: Estrogen, Progesterone, Prolactin
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ABSTRACT

Many studies have focused on the synthesis and engineering of selective and sensitive
chemosensors for the determination of heavy and transition metals. In the last few years,
cost-effective colorimetric chemical sensors with a fundamental strategy have aroused
great interest in the detection of various environmentally friendly and physiologically
relevant substances, including metal ions. Many analytical methods exist for the detection
of heavy or transition metals, but these methods often require complex multi-step sample
preparation, sophisticated instrumentation, and skilled manpower. In contrast to these
methods, colorimetric titration with chemosensors is one of the leading techniques, owing
to its easy control, excellent selectivity and sensitivity, low cost, and simplicity.

The abundant use of copper and its alloys in infrastructure construction, power generation
and transmission, and in the production of household appliances, electrical appliances and
equipment, industrial machinery and transport vehicles increases the level of copper
pollution in the environment. However, with the widespread use of copper reagents in
pesticides and industry, Cu*?> has become an important environmental pollutant.
Therefore, it is necessary to detect Cu*? in both environmental and biological systems.
Mercury pollution in the environment is mainly caused by volcanic emissions as well as
anthropogenic activities, such as gold and coal mining and the combustion of fossil fuels.
Unlike copper, Hg*? is highly toxic and, similar to copper, causes many health problems.
The development of selective detection methods for heavy transition metal ions such as
Hg*2 and Cu*? is becoming increasingly important because of their important roles in
biology and industry. Although a significant number of chemosensors for the selective
detection of Hg*? or Cu*? have been reported in the literature, the number of sensors
developed for the dual detection of Hg*2 and Cu*? is small.

In this study, a new soluble hydrazone derivative was synthesized and its structure was
characterized by FT-IR and NMR analyses. UV-absorption and emission spectra were
obtained with solvents of different polarities and their properties in solution were
interpreted. The sensor properties of the synthesised chemosensor against 12 different
metals in solution were evaluated by UV-absorption and emission spectra measurements.
As a result, only a UV-absorption change was detected against Cu*? ions, while both UV
absorption and emission spectra changes were detected for Hg*? ions. In addition, the
selectivity of the synthesized new hydrazone derivative for both ions can be detected from
the colour change with the naked eye.
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Giliniimiizde agir metaller ve gec¢is metallerini belirlemek i¢in segici ve hassas
kemosensorlerin sentez ve miihendisligi iizerine ¢ok fazla odaklanilmistir. Son birkag
yilda, temel bir stratejiye sahip uygun maliyetli kolorimetrik kimyasal sensdrler, metal
iyonlar1 da dahil olmak {iizere ¢esitli ¢cevre dostu ve fizyolojik olarak ilgili maddelerin
tespit edilmesinde blyiik ilgi uyandirmistir. Agir metallerin ya da gecis metallerinin
tespitinde bir¢ok analitik yontem bulunmaktadir fakat bu yontemler genellikle karmasik
¢ok adimli numune hazirlama, sofistike enstriimantasyon ve vasifli insan gici
gerektirmektedir. Bu yontemlerin aksine, kemosensorler ile kolorimetrik titrasyon; kolay
kontrol edilmesi, milkemmel segicilik ve hassasiyeti, diisiik maliyeti ve basitligi nedeniyle
en 6nde gelen tekniklerden oldugu sdylenebilir.

Bakir ve alagimlarinin altyap1 ingasi, enerji tiretimi ve iletimi ile ev aletleri, elektrikli esya
ve ekipmanlar, endiistriyel makineler ve ulasim araglarinin iiretiminde bol miktarda
kullanilmasi, ¢evredeki bakir kirliligi seviyesini yiikseltmektedir. Ote yandan, pestisit ve
endiistride bakir reaktifinin yaygin kullanimi ile Cu*? énemli bir cevresel kirletici haline
gelmistir. Bu nedenle, cevresel ve biyolojik sistemlerde Cu*? tespit etmek ¢ok gereklidir.
Cevredeki civa kirliligi ise esas olarak volkanik emisyonlardan kaynaklanirken, altin ve
komiir madenciligi gibi antropojenik faaliyetler ve fosil yakitlarin yanmasindan da
kaynaklanmaktadir. Bakirin aksine, Hg*? son derece toksiktir ve bakir gibi birgok saglik
sorununa yol agmaktadir. Hg*? ve Cu*? gibi agir gegis metal iyonlar igin secici tespit
yontemlerinin gelistirilmesi, biyoloji ve endiistrideki onemli rolleri nedeniyle giderek
onem kazanmaktadir. Literatiire bakildiginda, Hg™ veya Cu*? 'nin secici tespiti icin
onemli sayida kemosensér rapor edilmis olmasina ragmen, Hg*? ve Cu*2 'nin ikili tespiti
icin gelistirilen sensorlerin sayis1 azdir.

Bu ¢alismada ¢oziinebilir yeni hidrazon tiirevi sentezlenmis ve FT-IR, NMR analizleri ile
yap1 karakterizasyonu yapilmistir. Daha sonra farkli polariteye sahip ¢ozgenler ile UV-
absorpsiyon ve emisyon spektrumlari alinarak ¢ozelti ortamindaki o6zellikleri
yorumlanmistir. Sentezlenen kemosensoriin 12 farkli metale karsi ¢ozelti ortamindaki
sensor  Ozelligti UV-absorpsiyon ve emisyon spektrum Olglimleri  alinarak
degerlendirilmistir. Sonug olarak Cu*? iyonlarmna karsi sadece UV-absorbsiyon degisimi
tespit edilirken Hg*? iyonlar1 icin hem UV-absorpsiyon hem de emisyon spektrumlarinda
degisim tespit edilmistir. Ayrica sentezlenen yeni hidrazon tiirevinin her iki iyon i¢in de
gosterdigi secicilik ¢iplak gozle renk degisiminden tespit edilebilmektedir.

Anahtar Kelimeler: hidrazon tiirevi, kemosensor, Cu*? iyon, Hg*? iyon
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OZET

Kanser, anormal hiicrelerin herhangi bir organ veya dokuda kontrolsiiz sekilde ¢ogalmasi,
normal sinirlarin1 agmasi1 ve/veya diger organlara yayilmasiyla meydana gelen ve yaygin
olarak goriilen bir hastaliktir. Kanser, diinyada 6nde gelen 6liim nedenlerinden biridir. Kronik
hastaliklar kapsaminda yer alan kanser, tani konulan birey ve ailesinin yasam seklini ve
yasam kalitesini olumsuz yonde etkiler. Kanser hastalar1 tani, tedavi, tedavi sonrast ve niiks
donemleri dahil olmak iizere hastaligin her doneminde birgok biyo-psiko-sosyal sorun
yasamaktadir. Kanser hastalar1 ve aileleri ile calisan hemsirenin de bu baglamda; sagligi
degerlendirme, destekleyici ve terapétik iletisim kurma, kanser semptomlarin1 ve tedavinin
yan etkilerini yonetme, palyatif ve uzun siireli bakim verme, hasta egitimi, saghik bakim
sistemini bilme, karar verme ve savunuculuk, mesleki uygulama ve liderlik becerilerine
yonelik pek ¢ok alanda genis diizeyde bilgi ve beceri sahibi olmasi gerekir. Bu diizeyde bir
hemsirelik bakiminin sunulabilmesi hemsirelikte bilgi, uygulama ve teorinin birlestirilmesini
gerektirir. Kanserli hastaya sunulacak hemsirelik bakiminin tasarlanmasi, planlanmasi,
uygulanmasi ve degerlendirilmesinde hemsirelik kuram ve modellerin kullanimi1 hastanin
sorunlarina biitiinciil yaklagilmasina, ayn1 zamanda hastanin biyo-psiko-sosyal iyilik halinin
artirilmasina olumlu katki saglamaktadir. Hemsirelik teori ve modelleri bizi ayni hedefe
gotliren birer yol haritasi olarak diisiiniiliirse, her bir model ve teori bize nitelikli hemsirelik
bakimina giden yolu tarif eden farkli birer yol haritasi olarak degerlendirilebilir. Bu kapsamda
calismamizin amaci; kanserli hastanin bakiminda hemsirelik teori ve modellerinin
kullanilmasinin 6nemi ve gerekliligi konusunda hemsirelerde farkindalik yaratmaktir.
Anahtar Kelimeler: Hemsirelik bakimi, Kanser, Model, Teori.

SUMMARY

Cancer is a common disease that occurs when abnormal cells proliferate uncontrollably in any
organ or tissue, exceed their normal limits and/or spread to other organs. Cancer is one of the
leading causes of death in the world. Cancer, which is within the scope of chronic diseases,
negatively affects the lifestyle and quality of life of the diagnosed individual and his/her
family. Cancer patients experience many bio-psycho-social problems in every period of the
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disease, including diagnosis, treatment, post-treatment and relapse periods. In this context,
nurses working with cancer patients and their families should have a wide range of knowledge
and skills in many areas such as health assessment, supportive and therapeutic
communication, management of cancer symptoms and side effects of treatment, palliative and
long-term care, patient education, knowledge of the health care system, decision making and
advocacy, professional practice and leadership skills. Providing nursing care at this level
requires the combination of knowledge, practice and theory in nursing. The use of nursing
theories and models in the design, planning, implementation and evaluation of nursing care to
be provided to the patient with cancer contributes positively to the holistic approach to the
patient's problems and at the same time to increase the patient's bio-psycho-social well-being.
If nursing theories and models are considered as road maps that lead us to the same goal, each
model and theory can be considered as a different road map that describes the path to
qualified nursing care. In this context, the aim of our study is to raise awareness among nurses
about the importance and necessity of using nursing theories and models in the care of
patients with cancer.

Keywords: Nursing care, Cancer, Model, Theory.

GIRIS

Kanser, anormal hiicrelerin herhangi bir organ veya dokuda kontrolsiiz sekilde ¢ogalmasi,
normal sinirlarini agsmas1 ve/veya diger organlara yayilmasiyla meydana gelen ve yaygin
olarak goriilen bir hastaliktir. Kanser, diinyada 6nde gelen 6liim nedenlerinden biridir.
Kanserin 2018 yilinda, yaklasik 10 milyon 6liime ve her 6liimiin alt1 birine neden oldugu
bildirilmistir (WHO, 2018). Ulkemizde ise Tiirkiye Kanser Istatistikleri 2019 yil1 verilerine
gore kanser, 6liim nedenleri arasinda ikinci sirada yer almakta ve her 5 6liimden biri kanser
nedeniyle yasanmaktadir (TUIK, 2019). Kanser yiikii; bireyler, aileler, toplumlar ve saglik
sistemleri tizerinde muazzam fiziksel, duygusal ve mali baski uygulamakta ve kiiresel olarak
biliylimeye de devam etmektedir (WHO, 2018).

Kronik hastaliklar kapsaminda yer alan kanser, tan1 konulan birey ve ailesinin yasam seklini
ve yasam kalitesini olumsuz yonde etkiler. Kanser tanisinin konulmasi, birey ve aile i¢in
travmatik bir deneyimdir, tim dengeleri bozar ve uyumu zorlastirir. (Yildiz, Dedeli ve Cinar
Pakyiiz, 2016). Kanser hastalari, tani, tedavi, tedavi sonras1 ve niiks donemleri dahil olmak
lizere hastaligin her doneminde bir¢ok biyopsikososyal sorun yasamaktadir (Yazgi ve Yilmaz,
2020). Kanser, birey icin bilinmeyen bir tehlikenin, 1zdirap ve acinin, sugluluk ve utang
duygusunun, izolasyonun, kaos ve kayginin semboliidiir. Bu nedenlerle kanser, tibbi, fiziksel
bir hastalik olmakla birlikte, ruhsal ve psikososyal yonden birgok sorunu da kapsayan bir
olgudur (Yildiz ve digerleri, 2016). Bu kadar karmasik bir hastalikla bas etmeye ¢alisan hasta
ve ailesine verilecek hemsirelik bakiminin bilimsel bir temele dayali olarak ve sistematik
sekilde sunulmasi da olduk¢a 6nemlidir.

Saglik alaninda ¢alisan diger profesyonellerde oldugu gibi hemsireler i¢in de kanser hastasi
ile calismak oldukg¢a stres verici bir deneyimdir. Kanser hastalar1 ve aileleri ile calisan
hemsirenin; sagligi degerlendirme, destekleyici ve terapétik iletisim kurma, kanser
semptomlarini ve tedavinin yan etkilerini yonetme, palyatif ve uzun siireli bakim verme, hasta
egitimi, saglik bakim sistemini bilme, karar verme ve savunuculuk, mesleki uygulama ve
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liderlik becerilerine yonelik pek cok alanda genis diizeyde bilgi ve beceri sahibi olmasi
gerekir (Yilmaz ve Ustiin, 2019). Bu diizeyde bir hemsirelik bakimmin sunulabilmesi
hemsirelikte bilgi, uygulama ve teorinin birlestirilmesini gerektirir (Kumar, Jan, Rattani ve
Yaqoob, 2022).

Kanser Hastasina Sistematik ve Modele Dayali Yaklagim
Hemsirelik bilgisinin sistematik olarak uygulamaya aktarilmasindaki en Onemli arag
hemsirelik siirecidir. Ulkemizde 25.04.2007 tarihinde Resmi Gazete ’de yayimnlanarak
yiriirlige giren “Hemsirelik Kanununda Degisiklik Yapilmasina Dair Kanun” ve
19.04.2011 tarihinde degistirilen 27910 sayil1 “Hemsirelik Hizmetleri Yonetmeligi” ile hasta
bakiminda hemsirelik siirecinin kullanilmast zorunlu gelmistir (Saglik Bakanligi, 2020a;
Saglik Bakanligi, 2020b). Hemsirelik siireci; hemgireleri, birey/toplumu tanilamaya
yonlendirir, ama neyi tanilayacaklar1 konusunda bilgi vermez; planlamay1 destekler ama nasil
planlanacagini sdylemez; hemsirelerin girisimde bulunmalarini ister ama girisimlerin hangi
yolla yapilacagini agiklamaz; degerlendirmenin 6nemini vurgular, ama ne zaman ve nasil
yapilacagini belirtmez. Bu konuda hemsirelere, hemsirelik model ve kuramlar1 rehberlik eder
(Kaya, Babadag, Kacar ve Uygur, 2010). Ozet olarak, hemsirelik uygulamalarinin sistemli ve
bilimsel bir 6zellikte gerceklestirilebilmesi i¢in hemsirelik siirecinin bir hemsirelik modeli ile
birlikte kullanilmasi o6nemlidir ve bu sekilde verilen bakim bireyin gereksinimlerini
karsilamaya uygun olacaktir (Kaya ve digerleri, 2010). Hemsirelikte teori ve model
kullanilarak sunulacak etkin hemsirelik bakiminin nihai faydasi, hasta bakimindaki
iyilesmedir (Meleis, 2009).
Hemsirelik teori ve modeli temelinde sunulacak bakimin hemsireligin mesleklesme yolunda
ilerlemesinde de biiylik 6nemi vardir (Kaya ve digerleri, 2010). Hemsirelik teori ve modelleri,
hemsirelik bakiminin profesyonel olarak verilmesine ve degerlendirilmesine, mesleki
ozerkligin gelisimine, hemsirelik uygulamalarinin ortiik bilgiden acik hemsirelik bilgisine
dayandirilmasina katki saglar. Ayrica teori ve modeller hemsirelik bakiminda goézden
kacabilecek uygulamalar1 hatirlatan bir rehber olarak, hemsirenin giinliik bakimi organize
etmesine yardimci olur, daha az is giicli ile daha kaliteli bakim sunulmasina olanak saglar
(Gég¢men Baykara, Caliskan, Oztiirk ve Karadag, 2019). Hemsirelik teori ve modelleri bizi
ayni hedefe gotiiren birer yol haritas1 olarak diisiiniiliirse, her bir model ve teorinin bize
nitelikli hemsirelik bakimina giden yolu tarif eden farkli birer yol haritas1 oldugu sdylenebilir.
(Bulduk, Yurt, Dinger ve Ardig, 2015).
Literatiirde kanser hastalarma hemsirelik teori ve modeline dayali olarak verilen bakimin
hastanin biyo-psiko-sosyal iyilik hali iizerine olumlu etkisi oldugunu, hastanin sistematik ve
biitlinciil degerlendirilmesine katki sagladigini belirten ulusal (Baksi Simsek ve Sarikaya,
2015; Yildiz ve Dedeli Caydam, 2019; Baskaya, Kaplan, Ko¢ ve Peksoy Kaya, 2021; Yildiz
ve Karagozoglu, 2021) ve uluslararas1 (Mohamed ve Fashafsheh, 2019; Wang, Yin ve Jia,
2019; Adib-Hajbaghery, Bolandianbafghi ve Nabizadehgharghozar, 2020; Zhang ve Pan,
2021; Deng ve digerleri, 2021; Kumar ve digerleri, 2022) ¢alismalar bulunmaktadir.
Bu calismalardan biri; Orem’in Oz-bakim Yetersizligi Teorisi temel alinarak sunulan
hemsirelik bakiminin, gastrointestinal fonksiyonlarda iyilesmeye etkisinin arastirildigi
randomize kontrollii bir ¢alismadadir (Zhang ve Pan, 2021). Bu g¢alismada, kolon kanseri
nedeniyle radikal rezeksiyon yapilan 115 hastadan, 59’una Orem’in Oz-bakim Yetersizligi
Teorisi’ne dayali hemsirelik bakimi, 56’sia rutin hemsirelik bakimi verilerek iki grubun

221




postoperatif iyilesme sonuglar1 karsilastirilmistir. Calismanin sonucunda, Orem’in Oz-bakim
Yetersizligi Teorisi’ne dayali hemsirelik bakimi1 uygulanan gruptaki hastalarin yataktan ilk
kalkma zamani, mide sondasinin ¢ikarilmasi, ameliyat sonrasi ilk gaz ¢ikarma, ilk sivi gida
alimi ve genel gida alimi durumlarinin kontrol grubuna gore daha erken oldugu, intestinal
peristaltizm siiresi ve ortalama hastanede kalis siiresinin kontrol grubuna goére ¢cok daha kisa
oldugu, beslenme maliyetinin ve postoperatif agri insidansinin daha disiik oldugu
belirtilmistir. Bununla birlikte, Orem’in Oz-bakim Yetersizligi Teorisi'ne dayali hemsirelik
bakimi uygulanan hastalarin, 3 aylik izlem sonunda umut diizeylerinin ve yasam kalitelerinin
daha yiiksek oldugu bulunmustur. Bu bulgular 1s13inda; Orem’in Oz-bakim Yetersizligi
Teorisi’'ne dayali hemsirelik bakiminin, kolon kanserli hastalarin ameliyattan sonra
iyilesmesini destekleyebilecegi, gastrointestinal fonksiyonlarinin iyilesmesini
hizlandirabilecegi ve nihayetinde umut diizeylerini ve yasam kalitelerini artirabilecegi
belirtilmistir (Zhang ve Pan, 2021).

Kumar ve arkadaslar tarafindan 2022 yilinda yapilan bagka bir ¢alismada, meme kanseri
tanist olan bir hastanin hemsirelik bakimi bir grupta Roy Adaptasyon Modeli’ne gore
yapilandirilmis ve kontrol grubu ile karsilastirilmistir. Bu ¢alismanin sonucunda; modeline
dayali olarak verilen hemsirelik bakiminin, kaliteli hemsirelik uygulamalar1 i¢in bir temel
olusturdugu, hemsirelik bakiminin hayati bir bileseni oldugu, bakimin dogru ve uygun olarak
planlanmasinda rehberlik ettigi bildirilmis olup, teoriye dayali klinik yaklasimlar sayesinde
daha iyi saglik sonuglari elde edilecegi vurgulanmistir (Kumar ve digerleri, 2022).

Iran’da yapilan bir vaka calismasinda ise meme kanseri tanisi konulan bir hastanin tedayi
kabul etmeye hazirlanmas: siirecinde, Watson'in insan Bakimi Modeli uygulanmus, hasta ile
bes asamal1 bir gdriisme siireci gerceklestirilmistir. Calismanin sonucunda, Watson'm Insan
Bakimi Modeli’nin on bakim faktoriiniin uygulanmasi sayesinde hastayla sevgi ve umut
iizerine kurulu terapotik bir iliski kurulabildigi belirtilmistir. Hastanin, Allah'a giivenerek,
maneviyatini uygulayarak, aile ve arkadaslarindan destek alarak duygularini ifade edebildigi
ve tedavi siirecini siirdiirebildigi belirtilmistir. Watson'in Insan Bakimi Modeli'nin insani
ozellikleri 6n plana ¢ikararak kotli durumdaki bir insana sevgi ve umudu geri getirecegi ve
hasta bakiminda hemsirelere yardimci olacagi sonucuna ulasilmistir (Adib-Hajbaghery,
Bolandianbafghi ve Nabizadehgharghozar, 2020).

Calismalarin  sonuglar1 genel olarak degerlendirildiginde; kanser hastasinin bakiminin
planlanmasinda hemsirelik teori ve modellerinin kullanilmasinin, hemsirelere bir ¢erceve
sunarak hasta verilerinin daha kolay toplanmasini sagladigi (Baksi Simsek ve Sarikaya, 2015),
hasta bakim siireci igerisinde kolaylastirici/zaman kazandiric1 oldugu (Baksi Simsek ve
Sarikaya, 2015), kanserli hastanin sistematik ve biitiinciil degerlendirilmesine (Baksi Simsek
ve Sarikaya, 2015; Yildiz ve Dedeli Caydam, 2019; Baskaya ve digerleri; Kumar, Jan, Rattani
ve Yaqoob, 2022), birey/aile ile profesyonel iletisim kurulmasma (Baskaya ve digerleri,
2021), kanserli bireyin anksiyete (Dilek, Bitek ve Erol, 2018; Deng ve digerleri, 2021) ve
depresyon diizeylerinin azaltilmasina katki sagladigi (Deng ve digerleri, 2021; Wang, Yin ve
Jia, 2019), kanserli bireyin semptom yonetimi {izerine olumlu etkisinin oldugu (Dilek ve
digerleri, 2018), hastanin fiziksel fonksiyonlarinda iyilesmeyi ve hastalia uyum siirecini
hizlandirdig1 (Baksi Simsek ve Sarikaya, 2015; Dilek ve digerleri, 2018), kanserli hastalarin
umut diizeylerini (Zhang ve Pan, 2021); 6z bakim becerilerini ve yasam kalitelerini artirdigi
(Mohamed ve Fashafsheh, 2019; Wang, Yin ve Jia, 2019; Zhang ve Pan, 2021; Kumar ve
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digerleri, 2022) sdylenebilir.
SONUC ve ONERILER
Sonug olarak; kanserli hastaya sunulacak hemsirelik bakimimin tasarlanmasi, planlanmast,
uygulanmasi ve degerlendirilmesinde hemsirelik kuram ve modellerin kullanimi hastanin
sorunlarina biitlinciil yaklasilmasina, ayni zamanda hastanin biyo-psiko-sosyal iyilik halinin
artirilmasina olumlu katki saglayacaktir.
Hemsirelik gelismeye ve insanlarin yasamlarinda bir fark yaratmaya devam edecekse, teorik
olarak iiretilen hemsirelik bilgisinin uygulamada kullanilmas1 ve gelistirilmesi gerekir.
Ulkemizde 25.04.2007 tarihinde Resmi Gazete ’de yaymlanarak yiiriirliige giren “Hemsirelik
Kanununda Degisiklik Yapilmasina Dair Kanun” ve 19.04.2011 tarihinde degistirilen 27910
sayil1 “Hemsirelik Hizmetleri Yonetmeligi” ile hasta bakiminda kullanilmasi zorunlu hale
gelen hemsirelik siirecinin, hemsirelik kuram ve modellerine dayandirilmasi 6nemlidir. Bu
baglamda, hemsirelik egitiminde, Ozellikle yiiksek lisans ve doktora programlarinda
hemsirelik teorisi/modellerinin 6gretimine agirlik verilmesi ve saglik bakim kurumlarinin
modele dayali hizmet anlayisini benimsemesi ve hizmet i¢i egitim programlarinda bakimda
model kullaniminin 6gretimi onerilmektedir.
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ETHNOPHARMACOLOGICAL AND PHYTOCHEMICAL REVIEW ON AN
ANTILEPROTIC DRUG HYDNOCARPUS
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ABSTRACT :
Ethnological Significance of Medicinals: The genus Hydnocarpus (Flacourtiaceae) includes
forty species distributed throughout the world. In the Indian system of medicine, it is
Hydnocarpus pentandrus which is primarily used to treat leprosy and other skin disorders. It is
known as "Chaulmoogra™” and is also used to treat other indications including constipation,
inflammation, blood disorders, and worm infestations. Different species of Hydnocarpus are
also used in traditional medicine in China, Thailand, Malaysia, and Myanmar to treat various
skin disorders. To evaluate the therapeutic potential of species of the genus Hydnocarpus and
to determine future avenues of research. All relevant scientific literature published was
retrieved through library and electronic searches , Hand searches of traditional books such as
ancient classics including Vaidya Yoga Ratnavali and Siddha Materia Medica and
contemporary references including ancient Indian Pharmacopoeia and Ayurvedic formula
were also performed. The oil of seeds of species of the genus Hydnocarpus is used for
medicinal purposes, mostly for various skin disorders. This oil has been reported to contain a
distinct class of compounds known as cyclopentenyl fatty acids. Moreover, the seeds of this
genus have been reported to contain triglycerides of fatty acids, sterols, flavonoids, and
flavonolignans. Hydnocarpin, a flavonolignan, has been reported to potentiate antimicrobial
and anticancer activity. Extracts and compounds isolated from this plant exhibit a wide range
of pharmacological properties, including antibacterial, antituberculous, antimigraine,
rheumatic, hypolipidemic, antidiabetic, anticancer, anti-inflammatory, and antioxidant
activities. The antibacterial activity is supposed to be due to the cyclopentenyl fatty acids
present in the seed oil.

Conclusion: Flavonolignans contain an important chemical element, and hydrocarbons and
their derivatives should be investigated for their activities and the mechanism behind these
activities. Multidrug-resistant microbes are increasing, and the potential inhibitory effect of
these compounds when used in combination with current antimicrobials must also be
evaluated. Moreover, unique cyclopentenyl fatty acids must also be screened to understand
the exact mechanism of action underlying the antibacterial activity. Additional in-depth
phytochemical investigations of the seed oil and extracts are required to take advantage of the
true potential of species of the genus Hydnocarpus.

Keywords : cyclopentene stearic acid. Hydnocarpus. leprosy; traditional uses.

225




KONYA ALAADDIN TEPESI II. KILICARSLAN KOSKU VE KAZI ALANI ICIN
GERCEKLESEN MIMARI YARISMA: ARKEOLOJIK ALANLARDA KORUYUCU
ORTU TASARIMLARININ DEGERLENDIRILMESI VE KRITERLERININ
ANALIZI

KONYA ALAADDIN HILL 1. ARCHITECTURAL COMPETITION FOR
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PROTECTIVE COVER DESIGNS IN ARCHAEOLOGICAL SITES AND ANALYSIS
OF CRITERIA

Dr.Ogr. Uyesi Omer Ozeren
Karabiik Universitesi, Mimarlik Fakiiltesi

OZET

Bu arastirma, tarihi ve arkeolojik alan igerisinde yer alan Konya ilinin merkezinde
bulunan Alaaddin Tepesi Il. Kiligarslan Koskii ve Kazi Alani igin agilan mimari proje
yarismasi igin onerilen ortii tasarimlarinin nasil olmasi gerektigi konusunu tartismayi
amaglamistir. Bu ¢alismanin amaci tarihi ve arkeolojik alanlarda kalintilara doganin
verecegi olumsuz etkileri onlemek ve ortaya ¢ikarilan kiiltir varliklarini koruyarak tarihi
ve kiiltirel gegmisini 6n plana c¢ikartarak kent merkeziyle biitiinlesmesi ve mimari deger
kazanmasint amaclamaktadir. Dereceye giren projeler uygunluk, estetik, ekolojik,
fonksiyonellik, 6zgiinlik ve yere 6zgiinlik baglaminda degerlendirilmis ve jiiri raporlar
incelenmistir. Yarigmada odiil alan projeler ve onlara ait olan jiiri raporlarina gore tarihi
ve arkeolojik alanlarda tasarim yaparken dikkat edilmesi gereken kriterler ¢ikarilmistir.
Bu incelemeler sonucunda arkeolojik eserlere zarar vermemek adina alana minimum
miidahalede bulunan, hafif striiktiirlerin kullanildigi, gegirgen, iklimsel verilerin dikkat
edildigi, ekolojik, fonksiyonel ve yere 6zgiin tasarimlarin gerceklestirilmesi gerektigi
bulunmustur. Odiil alan projeler incelendiginde zemine en az miidahale eden, Kosk
yapisint kente kazandiran, kosk yapist ile gorsel baglantinin kesilmedigi ve kentsel siliiete
katki saglayan estetik deger tasiyan projeler oldugu goriilmiistiir. Ayni1 zamanda derece
alan projelerin iklimsel verileri 6zellikle dikkat ettigi ve tasarlanan koyucu ortiilerin
kapatilmadigi hava alan tasarimlar oldugu dikkat c¢ekmistir. Cam orti ile kapatilan
arkeolojik alanlarda ise farkli g¢oziimlerin gelistirildigi gorilmistir. Sonug olarak
gerceklestirilen yarisma ile kent igerisinde bulunan tarihi ve arkeolojik deger tasiyan
alanlara tasarlanan koruyucu ortiilerin belirli kriterler dogrultusunda yapilmas: gerektigi
bulunmustur. Bu c¢alisma sonuglarinda elde edilen kriterler benzer ozellikte
gergeklestirecek farkli tasarimlar icin bir althik olarak kullanilabilecektir.

Anahtar Kelimeler — Alaaddin Tepesi II. Kiligarslan Koskii, Arkeolojik Alan, Koruma,
Koruyucu Ortii Kriterleri, Mimari Yarisma
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ABSTRACT

This research aimed to discuss the criteria for proposed cover designs for the architectural
project competition of Alaaddin Hill's II. Kiligarslan Mansion and Excavation Site,
located at the center of Konya province, within the historical and archaeological context.
The purpose of this study is to prevent the adverse effects of nature on remnants in
historical and archaeological sites, protect the cultural assets uncovered, highlight the
historical and cultural heritage while integrating with the city center, and enhance their
architectural value. The awarded projects were evaluated based on suitability, aesthetics,
ecology, functionality, originality, and site-specificity, as per the jury reports. Through
examining the projects that received awards and their corresponding jury reports, criteria
to be considered when designing in historical and archaeological areas were identified. As
a result of these assessments, it was concluded that designs in archaeological areas should
minimize intervention, utilize lightweight structures, prioritize permeability, consider
climatic data, and ensure ecological, functional, and site-specific characteristics to avoid
damaging archaeological artifacts. Among the award-winning projects, those that made
the least intervention to the ground, integrated the mansion structure into the city,
maintained visual connections with the mansion, and contributed to the urban silhouette
were observed to hold aesthetic value. Moreover, the projects that received recognition
displayed a focus on climatic data and featured designs with open-air elements. In cases
where archaeological areas were covered with glass structures, diverse solutions were
developed. In conclusion, the competition underscored the necessity of designing
protective covers for historically and archaeologically significant areas within the city
based on specific criteria. The criteria obtained from this study's results could serve as a
foundation for various designs with similar characteristics in the future.

Keywords — Alaaddin Hill's II. Kiligarslan Mansion, Archaeological Site, Conservation,
Protective Cover Criteria, Architectural Competition
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EREKTIL DiSFONKSiYON TEDAVISINDE ESWT VE ESWT+PRP
KOMBINASYONUNUN KARSILASTIRMASI

COMPARISON OF ESWT AND ESWT+PRP COMBINATION IN ERECTILE
DYSFUNCTION TREATMENT

Op. Dr. Kazim Dogan
Gaziantep Ozel LIV Hospital, Uroloji Béliimii, Gaziantep, Tiirkiye

OZET

Erektil disfonksiyon (ED), erkeklerde yaygin bir cinsel saglik sorunudur. Tedavi segenekleri
arasinda son yillarda platelet-rich plasma (PRP) ve extracorporeal shockwave therapy
(ESWT) gibi yontemler ilgi cekmektedir. Bu ¢alismanin amaci, PRP, ESWT ve ESWT+PRP
kombinasyonunun vaskiilojenik ED tedavisindeki etkinliklerini karsilastirmaktir. Bu ¢alisma,
toplamda 45 vaskiilojenik ED hastasini igeren bir prospektif ¢alismadir. Hastalar ii¢ gruba
ayrilmigtir: PRP grubu, ESWT grubu ve ESWT+PRP grubu. Her grup, 15 hastadan
olusmaktadir. Hastalarin demografik 6zellikleri kaydedilmis ve International Index of erectile
function(IIEF), Clinical Global Impression of Change(CGI-C) baslangigta degerlendirilmistir.
PRP grubuna PRP enjeksiyonlari uygulanmig, ESWT grubuna ESWT seanslar1 yapilmis ve
ESWT+PRP grubuna her iki tedavi yontemi birlikte uygulanmistir. Tedavi siireci sonunda,
hastalarin ED siddeti yeniden degerlendirilmistir. PRP grubunda, IIEF puanlarindaki iyilesme
istatistiksel olarak anlamli degildi (p>0.05). Ancak, ESWT grubunda IIEF puanlarinda
anlamli bir 1yilesme gozlendi (p<0.05). ESWT+PRP grubunda ise IIEF puanlarindaki
iyilesme ESWT grubuna kiyasla daha yiiksek bir istatistiksel anlamlilik diizeyine sahipti
(p<0.01). CGI-C degerlendirmesi sonucunda, PRP grubunda anlamli bir iyilesme gozlenmedi
(p>0.05). ESWT grubunda ise CGI-C skorlarinda anlamli bir iyilesme tespit edildi (p<0.05).
ESWT+PRP grubunda ise CGI-C skorlarindaki iyilesme ESWT grubuna gore daha yiiksek bir
istatistiksel anlamliliga sahipti (p<0.01). Bu ¢alisma, ED tedavisinde ESWT ve ESWT+PRP
kombinasyonunun diger tedavi segeneklerine gore daha etkili olabilecegini gostermektedir.
PRP tek basina uygulandiginda anlamli bir iyilesme saglanmamustir. Ancak, ESWT tek basina
veya ESWT ile PRP kombinasyonuyla birlikte kullanildiginda belirgin bir iyilesme
gozlenmistir. Hem IIEF puanlarina hem de CGI-C degerlendirmesine dayanarak, ESWT+PRP
grubunun diger gruplara kiyasla daha iyi sonuglar verdigi tespit edilmistir. Bu durum, ESWT
ve PRP'nin sinerjistik bir etki gostererek tedavi sonuglarini artirabilecegini diistindiirmektedir.
Bu nedenle, ESWT+PRP tedavi yaklastmmin vaskiilojenik ED  hastalarinda

uygulanabilecegini diistinmekteyiz.

Anahtar Kelimeler: Erektil Disfonksiyon, ESWT, PRP.
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ABSTRACT

Erectile dysfunction (ED) is a common sexual health problem in men. Among the treatment
options, methods such as platelet-rich plasma (PRP) and extracorporeal shockwave therapy
(ESWT) have attracted attention in recent years. The aim of this study is to compare the
efficacy of PRP, ESWT and combination of ESWT+PRP in the treatment of vasculogenic ED.
This is a prospective study involving a total of 45 patients with vasculogenic ED. The patients
were divided into three groups: PRP group, ESWT group, and ESWT+PRP group. Each
group consists of 15 patients. Demographic characteristics of the patients were recorded and
the International Index of erectile function (IIEF), Clinical Global Impression of Change
(CGI-C) was evaluated at baseline. PRP injections were applied to the PRP group, ESWT
sessions were performed to the ESWT group, and both treatment methods were applied to the
ESWT+PRP group. At the end of the treatment period, the ED severity of the patients was
reassessed. In the PRP group, the improvement in IIEF scores was not statistically significant
(p>0.05). However, a significant improvement was observed in IIEF scores in the ESWT
group (p<0.05). In the ESWT+PRP group, the improvement in IIEF scores had a higher
statistical significance level compared to the ESWT group (p<0.01). As a result of CGI-C
evaluation, no significant improvement was observed in the PRP group (p>0.05). A
significant improvement was found in CGI-C scores in the ESWT group (p<0.05). In the
ESWT+PRP group, the improvement in CGI-C scores had a higher statistical significance
compared to the ESWT group (p<0.01). This study shows that the combination of ESWT and
ESWT+PRP may be more effective than other treatment options in the treatment of ED. No
significant improvement was achieved when PRP was applied alone. However, a significant
improvement was observed when ESWT was used alone or in combination with ESWT and
PRP. Based on both the IIEF scores and the CGI-C assessment, it was determined that the
ESWT+PRP group gave better results compared to the other groups. This suggests that ESWT
and PRP may increase the treatment results by showing a synergistic effect.

Keywords: Erectile Dysfunction, ESWT, PRP.

229




AN INVESTIGATION OF ANTHROPOGENIC LITTER IN THE INLAND WATER
OF UZUNGOL LAKE IN THE SOUTHEAST BLACK SEA OF TURKIYE

Assoc. Prof. Koray OZSEKER
!Karadeniz Technical University, Institute of Marine Science and Technology, Trabzon,
TURKEY
ORCID ID: 0000-0002-7044-1843

Neira Purwanty ISMAIL
2Karadeniz Technical University, Faculty of Marine Science, Department of Fisheries
Technology Engineering, Trabzon, TURKEY
ORCID ID: 0000-0002-9350-0260,

Assoc. Prof. Coskun ERUZ
3Karadeniz Technical University, Faculty of Marine Science, Department of Marine Science
and Technology Engineering, Trabzon, TURKEY
ORCID ID: 0000-0002-2384-9010

Bilal ONMAZ
!Karadeniz Technical University, Faculty of Marine Science, Department of Fisheries
Technology Engineering, Trabzon, TURKEY
ORCID ID: 0009-0003-7913-7279

ABSTRACT

The objective of this research is to conduct a comprehensive assessment of solid waste
contamination in inland water bodies within the Southeastern Black Sea Region of Turkiye.
To achieve this aim, the study focuses on the Uzungol Lake, situated in the Caykara district of
Trabzon Province, which was designated as the primary study site. Within this context, three
distinct stations were chosen to ascertain the extent of solid waste pollution in the designated
study area. These stations were located in frequently visited recreational spots where human
activity is commonly observed. The collection process involved gathering all anthropogenic
waste, defined as macro waste (litter) with a size greater than 2.5 cm, across three distinct
stations over four seasons in the year 2021. Subsequent to this collection, the accumulated
waste was categorized into nine distinct waste groups, categorized according to waste types
and intended uses (plastic, metal, glass, textile, wood, medical, sanitary, rubber, and paper).
This classification facilitated the qualitative and quantitative evaluation of waste composition
and its distribution throughout the study area. As a result of this data collection effort, a total
of 4736 individual waste items, amounting to 636 kilograms, were collected, and
subsequently removed from the designated collection sites. It has become evident from this
study that plastic waste occupies a predominant position both in terms of quantity and quality
within the accumulated waste. Furthermore, noticeable increases were observed in the
presence of other waste categories, including metal, glass, and paper. A significant proportion
of the collected waste was found to consist of single-use disposable items, such as packaging
for food and drink beverages, plastic bottles, face masks, and wet wipes, often designed for
individual consumption or use by visitors. Additionally, the study noted a heightened
concentration of waste during the summer and autumn seasons, attributed to the elevated
human activity in these periods. The precise determination of waste composition and the
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distribution of litter assumes critical importance in the overall effort to ascertain and mitigate
environmental pollution levels. The outcomes derived from this research strongly emphasize
the urgent requirement for improved waste management strategies to effectively reduce the
volume of solid waste within inland water bodies.

Keywords: solid waste, litter, plastic, anthropogenic, Black Sea

INTRODUCTION

Anthropogenic activities in the environment have notable consequences, resulting in changes
that can lead to both temporary and permanent degradation (Mugilarasan et al., 2021; Rhind,
2009). Tourism, as a human activity within the environment, serves as an example of the
potential for both positive and negative effects on the surroundings. Particularly, ecotourism
heavily relies on maintaining the natural integrity of destinations to attract visitors. However,
tourism-related activities can also have a negative impact on the environment, mostly as a
result of visitors' irresponsible behavior, which leads to trash and environmental
contamination (Cordova et al., 2021). As a result, the number of tourists visiting popular
destinations declines, which ultimately has an effect on the socioeconomic dynamics of the
area and causing financial setbacks for the local community (Brouwer et al., 2017; Krelling et
al., 2017).

The industrial sector has been forced to optimize its material production processes for
efficiency and cost effectiveness as a result of the rapid increase in the world population,
escalating rates of consumption, and the limiting supply of natural resources. This drive has
led to the creation of affordable and adaptable materials such as plastics, which have gained
widespread use in a variety of human-produced goods (North & Halden, 2013). However,
because of their rapid manufacturing and slow decomposition rates, resulting in the
accumulation of waste in the environment (Bergmann et al., 2015; Jambeck et al., 2015). This
waste will eventually reach the marine environment through the transport by winds, rains and
river run-off (Eriiz et al., 2023; Galgani et al., 2015). In the case in the Southeast Black Sea
region of Turkey, a sizable amount of household waste is carelessly dumped on hillsides,
riverbanks, and coastal areas without any sort of waste management or processing (Eriiz et al.,
2023; Guneroglu, 2010). This prevailing practice contributes to the exacerbation of solid
waste pollution and underscores the pressing need for effective waste disposal and
management strategies in the area.

The accumulation of anthropogenic litter has emerged as a considerable environmental peril,
posing risks not only to terrestrial life but also to overall ecosystem health. The presence of
litter contamination within the environment carries adverse outcomes for both ecological and
socio-economic aspects. Research indicates that organisms ingest litter, leading to health
issues and the introduction of microplastic contamination into their systems (Barnes et al.,
2009; Dahms et al., 2019; Landrigan et al., 2020). Additionally, litter pollution contributes to
visual blight, diminishing the aesthetic appeal of an area and potentially affecting livelihoods
(Krelling et al., 2017). In the context of tourism, visitors tend to favor cleaner destinations.
Several studies have shown that the pollution from solid waste has decreased the number of
tourists at popular destinations.(Ballance et al., 2000; Krelling et al., 2017; Qiang et al., 2019;
Schuhmann, 2011), the level of litter pollution must be closely monitored in order to
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effectively reduce its effects on the local community.

The appeal of rural travel has increased recently as more people travel there to get away from
cities, reconnect with nature, and experience the unique customs and cultures of rural towns.
Visitors to this kind of tourism have a number of opportunities, including the chance to
explore remote locations, take part in local activities, and fully experience rural life (Christou,
2018; Kusat, 2016; UNWTO, 2020). The COVID-19 epidemic, which imposes constraints on
close interpersonal encounters, has started to spread, which has increased the appeal of rural
tourism. In times of self-isolation or quarantine, people are drawn to the tranquility of natural
settings, choosing to spend their time in secluded and secure destinations, notably rural areas.
Research indicates a growing attraction to the calm and openness offered by rural regions,
acting as a sanctuary away from the bustling urban centers (Gurbuz & Ozkan, 2020; Slater et
al., 2020).

Over the past few years, the Southeast Black Sea Region has gained growing popularity
among both local and international tourists as an enchanting destination for nature-based
tourism. The region's attractiveness stems from the compelling blend of blue oceans and lush
mountains, which creates a breathtaking and distinct natural beauty. Offering a diverse array
of destinations that attract tourists year-round, the Southeast Black Sea Region has managed
to maintain its appeal despite the challenges brought about by the Covid-19 pandemic. This is
evident from the substantial number of visitors flocking to Trabzon, demonstrating the
region's resilience in the face of these difficulties (Trabzon Otelciligi Birligi, 2021).

Uzungol Lake, located in the Southeast Black Sea Region, was originally constructed for
agricultural and fisheries activities (Taseli, 2013). However, over recent years, a significant
transformation has occurred in its usage, with the lake increasingly serving recreational
purposes. This shift has instigated substantial changes in the land use and land cover of the
surrounding area (Atasoy, 2010; Barakazi, 2023). Formerly dedicated to agriculture and
fisheries, the land has undergone a notable conversion into infrastructure and facilities aimed
at bolstering the local tourism sector. Consequently, tourism-related activities have become a
driving force behind the alteration of the region's landscape and economic dynamics.
Moreover, human activities in contributed to solid waste generation in the tourism region.

The main goal of this study is to investigate the influence of human actions on rural regions,
concentrating specifically on the inland waters in the Southeast Black Sea Region. The
inquiry is centered on comprehending the repercussions of anthropogenic activities, primarily
by evaluating the extent of solid waste contamination in the designated study area. The
principal result of this research is to compile scientific evidence that underscores the present
status of solid waste pollution, alongside providing valuable suggestions to encourage
improved practices in waste management. In this manner, the study aspires to alleviate the
negative consequences of solid waste pollution in rural regions and facilitate the adoption of
more efficient approaches to waste management. Ultimately, this research strives to contribute
to the preservation and enhancement of the rural environment specifically inland waters,
promoting sustainable methods and fostering a harmonious coexistence between human
endeavors and the natural environment.
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METHODOLOGY

Study area

In order to conduct a comprehensive investigation into the issue of solid waste pollution in
inland water bodies, the choice of pilot study location fell on Uzung6l Lake in the Southeast
Black Sea Region of Turkey. Uzungdl Lake is geographically located within the
administrative boundaries of the Caykara district, which is part of Trabzon Province. Situated
at an elevation of 1,090 meters above sea level, Uzungdl Lake is positioned approximately 44
kilometers inland from the Black Sea coast in the Of district and is situated about 99
kilometers away from the central city of Trabzon Province. According to the most recent
census data from 2022, the population of the Caykara district stands at 1419 individuals
(TUIK, 2022). However, it's worth noting that the population of the Caykara district
experiences fluctuations, with higher numbers typically recorded during the spring and
summer months (Efe et al., 2022).

In recent years, Trabzon has seen an increase in appeal as a natural and cultural tourism
destination. The number of tourists coming to the city from both domestic and foreign origins
has been steadily rising. While there was a temporary decline in the number of visitors during
the pandemic, the tourism sector never completely halted (Trabzon Otelciligi Birligi, 2021).
Despite restrictions on gatherings, residents still sought outdoor activities, particularly during
the summer months, ensuring that the tourism sector remained active throughout the
pandemic period.

To examine litter pollution within the inland water of rural environment, a total of three
stations were designated across the inland water of Uzungol Lake. The selection of these three
stations was based on their respective distances from the inland waters themselves. The
station labeled as U1 was chosen as at the inlet of the lake, while U2 at the center and U3 was
identified as the outlet of the lake. All three stations were strategically positioned along the
lake, which tends to attract individuals seeking leisure and recreational activities such as
admiring the scenery, enjoying picnics, and partaking in amateur fishing. The study spanned
the year 2021 and encompassed all four seasons. A visual representation of the study area
map is provided in Figure 1.
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Figure 1. Location map of study area covering 3 stations in the Uzungol Lake

Solid waste collection

This research encompassed the systematic collection and removal of all macro litter, which
refers to human-made litter exceeding 2.5 cm in size. The collection was carried out within
designated transects that measured 100 m?2. Notably, the investigation excluded organic litter
such animal bones, leaves, branches, tree trunks, and naturally existing timber. Plastic, rubber,
metal, glass, paper, fabric, wood, medical waste, and sanitary waste were the nine main
classifications used to categorize litter items based on OSPAR (Wenneker et al., 2010). All
collected waste was systematically gathered and subsequently deposited in the nearest
available garbage container.

Solid waste analysis

In order to assess the extent of solid waste pollution within the research area, the study
focused on determining waste composition, distribution, and density across all stations and
throughout four distinct seasons. Solid waste composition was ascertained through the
calculation of the percentage representation of various types of collected litter in relation to
the overall amount collected. The density of litter items (D) was computed by considering the
total count or weight of litter items collected within a given transect (N), the width of the
transect (w), and the length of the transect (I) measured in meters. Subsequently, litter density
was evaluated employing the provided Equation (1), expressed as the quantity of items per
unit area (items/m?).

D=N/(w=*l) 1)
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RESULTS AND DISCUSSIONS

Throughout the year 2021, across all four seasons — Autumn, Winter, Spring, and Summer —
this study executed a comprehensive removal of litter from the lake. The principal aim of this
investigation centered on examining the quantity of the collected litter, encompassing both the
total count of items and their corresponding weights. To accomplish this goal, the retrieved
solid waste underwent categorization into nine distinct classifications, taking into
consideration their material makeup and intended usage. These categories comprised plastics,
metal, glass, textiles, wood, medical waste, sanitary waste, rubber, and paper.

The results of this research unveiled that a sum of 4736 objects, with an estimated weight of
around 636 kilograms, was gathered and eliminated from the research sites across all four
seasons. Additionally, it was ascertained that the mean weight density of the waste retrieved
during these time spans accounted for 58.9 grams per square meter.

The average quantity of collected solid waste revealed a distribution where plastics
constituted 49%, metals accounted for 21%, glass and paper each comprised 7%, textiles and
medical waste amounted to 4%, while both sanitary waste and rubber were 3%, and wood
materials constituted 2%. Notably, plastic materials emerged as the primary component,
surpassing other materials such as metals, glass, and paper in terms of quantity, forming a
significant portion of the overall solid waste composition within the study area.

On the other hand, the cumulative solid waste collected based on its weight exhibited a
breakdown where metal constituted 25%, rubber comprised 19%, wood accounted for 20%,
plastics were 12%, glass and textile each constituted 9%, sanitary waste was 3%, and both
medical waste and paper amounted to 2%. Notably, materials with higher mass, such as metal,
rubber, and wood, were found to dominate the proportion of solid waste within the study area
when considering quality (weight). These percentages of total solid waste distribution based
on quantity are illustrated in Figure 2, while the distribution based on quality is presented in
Figure 3.
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Figure 2. Solid waste composition based on quantity (count)
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Figure 3. Solid waste composition based on quality (weight)

It is observed that percentages of solid waste compositions based on the quantity (count)
remained relatively same over the four seasons of the study. Throughout the four seasons of
study, it is observed that plastic materials were the prevailing component in solid waste
compositions (Figure 2). Meanwhile, there is slight variability in the percentages of solid
waste compositions based on quality (Figure 3). Also, it appears to be minimal fluctuation in
the percentage of solid waste compositions observed throughout the study, particularly
regarding the plastic materials based on the quantity (count). Although, the seasonal variation
in this study remains unclear and require further investigation.

The concentration or abundance of solid waste in the study area over the four seasons has
been investigated. During the Summer, there is an observed increase in the density of solid
waste in the study area (Figure 4). The same trend is observed when considering the density
of solid waste based on weight (Figure 5). This pattern is followed by Autumn and Spring
Seasons, except for Winter Seasons. Eruz & Ozseker (2017) states that fluctuation in seasons
is a primary factor contributing to the variations noted in the density of solid waste. In this
study, high density of litter can be attributed to anthropogenic activities, particularly tourism
in the area. Tourisms in the area are at its peak during Summer, starts from Spring continues
to Autumn. During Winter tourism activities are at its lowest. Notably, plastic materials show
a significantly high density compared to the other materials of solid waste.

The outcomes of the current investigation align with a preceding study conducted along the
coastline of the Black Sea. Earlier research carried out in the same geographical area reported
litter densities spanning from 0.05 to 5.05 items per square meter (Aytan et al., 2019; Eriiz et
al., 2023; Ozseker et al., 2022; Terzi et al., 2020; Terzi & Seyhan, 2017). Due to the durable
nature of plastic materials and their widespread usage, plastic fragments and microplastics can
significantly contribute to the overall litter density. Paper, glass, and other items can all
contribute to litter density. Understanding the density of solid waste components is essential
for determining the amount and gravity of pollution, as well as its possible environmental
consequences (Eriksen et al., 2014; Jambeck et al., 2015; Ouyang et al., 2023). The solid
waste density based on quantity (count) throughout the four study seasons is illustrated in
Figure 4, while the solid waste density based on weight is depicted in Figure 5.
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Figure 5. Solid waste based on quality (weight in kg)

The study's findings underscore that the attempts by the regulatory authorities to control solid
waste have not successfully mitigated the accumulation of solid waste in the inland water of
the Surmene and Of districts (Ozseker et al., 2022). Despite the established bans on waste
disposal within the river catchment, there exists a disregard for these regulations by
individuals engaging in irresponsible behavior, persistently participating in prohibited
practices. This circumstance has further exacerbated the issue of solid waste pollution in the
region.

Plastics have gained global recognition as one of the most widely utilized and manufactured
materials in contemporary society, serving diverse purposes (Geyer et al., 2017). Plastic has
been specifically designed for applications like beverage and drink packaging, which are
commonly used and transported across various locations. Moreover, the characteristics of
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plastics, known for their slow decomposition in the natural environment and lightweight
nature, facilitate their easy transportation and accumulation, contributing to their prevalence
as the predominant waste item in terms of quantity.

While plastic materials are widely distributed, their prevalence is frequently overlooked due
to their lightweight characteristics. On the other hand, heavier marine debris like rubber,
metal, and wood often contributes more significantly to the overall weight proportions of
solid waste. Also, assessing the weight of beach litter instead of focusing solely on the
quantity of litter items can alter the perception of the significance attributed to various sources
of litter (Smith & Turrell, 2021). It remains crucial to assess and analyze the density of solid
waste composition, as this aspect plays a pivotal role in devising efficient management
approaches and focused interventions aimed at reducing the repercussions of pollution on
both water ecosystems and human welfare.

Finally, the extensive usage and production of plastic materials, particularly as drink and
beverage packaging, has resulted in their pervasive presence in our world. Plastics' long
disintegration period and lightweight qualities contribute to their buildup, making them the
most found waste item in terms of amount. To tackle the problem of plastic waste,
collaborative efforts are essential to diminish plastic consumption, advocate for sustainable
alternatives, and establish efficient waste management infrastructures. Only through such
comprehensive endeavors can we mitigate environmental harm and ensure a more wholesome
and unpolluted future for our planet.

CONCLUSION

In conclusion, this study has pursued a comprehensive evaluation of the extent of solid waste
contamination in inland water bodies within the Southeastern Black Sea Region of Turkey,
with a primary focus on the Uzung6l Lake in the Caykara district of Trabzon Province. By
strategically selecting three representative stations, the research sought to provide a
comprehensive assessment of solid waste pollution in the designated study area, particularly
in popular recreational areas. The collection process spanning four seasons in 2021 enabled
the compilation of a dataset encompassing a wide array of anthropogenic waste, specifically
macro waste larger than 2.5 cm. The subsequent categorization of this waste into nine distinct
groups facilitated a nuanced understanding of waste composition and its distribution patterns
across the study area. The collected data underscored the prevalence of plastic waste as the
most dominant category, both in terms of quantity and quality, with additional increases
observed in other waste types such as metal, glass, and paper. The prominence of single-use
disposable items like packaging, plastic bottles, face masks, and wet wipes revealed the
challenges posed by individual consumption and visitor-related waste. Notably, the research
identified heightened waste accumulation during the summer and autumn seasons, correlating
with increased human activity. The insights garnered from this study highlight the pressing
need for enhanced waste management strategies to effectively address the solid waste burden
within inland water bodies.
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Abstract

The problem related to the behavior of a conductive liquid in the presence of a magnetic field
and a temperature gradient is raised in several areas of industry. In this work, we numerically
studied the magnetohydrodynamics of the turbulent natural convection of nanofluids (Water +
Ag/ TiO2 / Cu) in a differentially heated rectangular cavity. To predict the turbulent behavior
of the flow, we used the standard k - € turbulence model. The governing equations of the
physical problem are discretized by the finite volume method using the power law
interpolation scheme to approximate the values of the functions of the various variables at the
interfaces of the control volumes with respect to the nodes of the grid. The study focuses on
the effect of physical parameters such as the Rayleigh number (10” < Ra < 10%9), the two-
dimensional orientation of the magnetic field (0 <y < 2m), the Hartmann number (0 < Ha <
300) and the volume fraction in nanoparticles (0% < ¢ < 6%).

The results obtained show that the Rayleigh and Hartmann numbers have a considerable
effect on the hydrodynamic and thermal fields. Indeed, the addition of the nanoparticles
changes the thermal and electrical performance of the mixture, which significantly affects the
convective heat exchange within the enclosure in the presence of a magnetic field. In addition,
the orientation angle of this field strongly affects the hydrodynamic and thermal flow in
nanofluids.

Keywords: Convection, natural, turbulence, nanofluid, magnetic field, angle of orientation.
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ABSTRACT:

Utilising the immune system's ability to combat cancer cells, immunotherapy is one method
of cancer treatment. Immunotherapy teaches the immune system to identify and eliminate
cancer cells, in contrast to conventional cancer treatments like chemotherapy and radiation
therapy, which directly target cancer cells.Immunotherapy comes in a variety of forms, each
of which focuses on a particular aspect of the immune system. The most popular forms of
immunotherapy are cancer vaccines, CAR T-cell treatment, and checkpoint inhibitors.In order
to target cancer cells, immune cells from a patient's body are modified in a lab as part of CAR
T-cell therapy. The altered cells are then reintroduced into the body of the patient, where they
can fight cancer cells. The immune system is prompted by cancer vaccines to identify and
target cancer cells. Cancer cells or cancer cell components are used in the creation of some
cancer vaccines, whereas materials that resemble cancer cells are used in others.To combat
cancer cells, the immune system is prompted to do so by immunotherapy. Depending on the
type of treatment being employed, immunotherapy targets various immune system
components to accomplish this.Utilising the immune system's ability to combat cancer cells,
immunotherapy is a promising new method of cancer treatment. Immunotherapy may provide
a number of advantages, but there are also some concerns.

KEY WORDS: Immunotherapy, Cancer cells, Immune system
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INVESTIGATION OF THE EFFECT OF DIELECTRIC BARRIER DISCHARGE
COLD PLASMA TECHNOLOGY ON OCHRATOXIN A DEGRADATION AND
QUALITY CHARACTERISTICS IN SULTANAS
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Ochratoxin A (OtA) is synthesized as a secondary metabolite by Aspergillus and Penicillium
species molds. Contamination of grapes with OtA during pre-harvest, post-harvest and
storage or the development of toxigenic molds on grapes a significant risk in human nutrition
and animal feed. In this study, Dielectric Barrier Discharge cold plasma (DBDPI) technology,
which is a new, non-thermal, low-cost, and environmentally friendly technology with
potential applications in the food industry, was used for OtA detoxification. The effect of
DBDPI on OtA detoxification in Sultanas (Sr) without preserving their nutritional and
physical properties was investigated. The process parameters were determined by preliminary
experiments, resulting in the selection of two different frequencies (1250, 2000 Hz) and time
(2 and 4 minutes). SR were contaminated with stock OtA (250 ppb) under laboratory
conditions and treated with DBDPIl. However, decrease was observed in pH values. The
highest pH value was observed in the control group (3.92 +£0.01), while the lowest pH value
was found in the 1250 Hz-2 min group (3.84+0.01) (p<0.05). Additionally, the group of 2000
Hz-2 min, has the highest values for total phenolic, total flavonoid and total antioxidant
capacity; 231.54+4.11 mg GAE/100 g, 60.18+0.23 mg QUE/100 g, and 207.48+5.26 mg
Trolox/100 g respectively (p<0.05). Furthermore, a significant difference was found among
the L*, a*, and b* values between the groups, which are important color criterias for Sgr
(p<0.05). The group with the lowest AE value was the 1250 Hz 4-min group (p<0.05). The
group with the highest OtA degradation was the 2000 Hz-2 min group with 69.10+2.95%,
while the lowest OtA degradation was 36.87+£7.60% in the 1250 Hz-4 min group (p<0.05).

Keywords: Sultanas, Ochratoxin A, Dielectric Barrier Discharge Plasma
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OZET:

Kan ya da kan elemanlarinin tedavi amaciyla intravendz dolasima verilmesi kan transfiizyonu
olarak adlandirilmaktadir. Saglikli bir kisinin kan vermesi adeta organlarindan birini vermesi
olarak tanimlanabilir. Kan transfiizyonu aslinda bir doku, bir organ transplantasyonudur. Kan
ve kan iiriinleri transflizyonunda yapilan onlenebilir hatalar morbidite ve mortaliteye neden
olabilir. Bu nedenle kan transfiizyonu, bagis¢idan kanin alimmasindan, ilgili testlerin
yapilmasi, saklanmasi/depolanmasi, servise transferi, hastaya takildiktan sonra reaksiyonlarin
izlenmesi, Kan Transfiizyon Takip formlarin takibi gibi bir¢ok uygulamay:1 kapsayan ve
hasta giivenligi agisindan olduk¢a 6nem tasiyan bir siirectir. Kan transfiizyon giivenliginin
saglanmasinda, siirecin son halkasi olan uygulamada gorev alan hemsirelerin, kan
transflizyonu konusunda yeterli bilgiye sahip olmalar1 ve bu bilgiyi uygulamaya koymalari
son derece onemlidir. Hasta {initesi transfiizyonu yapacak kisi tarafindan hastaya uygunsuz
kan verilmesinin Onlenebilecegi en Onemli alandir ve bu alanda hemsireye biiylik
sorumluluklar diismektedir. Bu baglamda bu derleme c¢alismanin amaci; giivenli kan
transfiizyonunun saglanmasinda hemsirelere uygulamaya rehberlik edecek bir farkindalik
olusturmaktir.

Anahtar Sozciikler: Hemsirelik Bakimi, Kan Giivenligi, Kan ve Kan Uriinii, Kan
Transflizyonu.

ABSTRACT:

Intravenous circulation of blood or blood elements for therapeutic purposes is called blood
transfusion. A healthy person giving blood can be defined as giving one of his/her organs.
Blood transfusion is actually a tissue and organ transplantation. Preventable errors in
transfusion of blood and blood products may cause morbidity and mortality. For this reason,
blood transfusion is a process that covers many applications such as taking blood from the
donor, performing the relevant tests, storage/storage, transfer to the service, monitoring
reactions after insertion into the patient, monitoring Blood Transfusion Tracking forms and is
very important in terms of patient safety. In ensuring blood transfusion safety, it is extremely
important that the nurses involved in the application, which is the last link of the process,
have sufficient knowledge about blood transfusion and put this knowledge into practice. The
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patient unit is the most important area where inappropriate blood transfusion can be prevented
by the transfusion person and nurses have great responsibilities in this area. In this context,
the aim of this review study is to create an awareness that will guide nurses in the provision of
safe blood transfusion.

Keywords: Nursing Care, Blood Safety, Blood And Blood Products, Blood Transfusion.

GIRIS

Kan ya da kan elemanlarinin tedavi amaciyla intravenéz dolasima verilmesi kan transfiizyonu
olarak adlandirilmaktadir. Kan transfiizyonu uygulama amaglari; azalan kan voliimiini ve
eksik kan bilesenlerini yerine koymak (Eritrosit, 10kosit, pihtilasma faktorleri, plazma
proteinleri), dokulara oksijen tasinmasini saglamak, kanama, koagiilasyon bozukluklar1 ve
immiinolojik yetersizlikleri diizeltmek ve kan degisimi ile viicut dis1 dolagim uygulamasi
seklinde siralanabilir (Sar1 ve Altuntas, 2021; Basak ve Agiksoz, 2014).

Hayat kurtarici tedavi yontemlerinden olan kan transflizyonunun tarihgesi Eski Roma
dénemlerine kadar dayanmaktadir. Insandan insana ilk kan nakli Dr. James Blundell
tarafindan 1818 yilinda Londra’da gergeklestirilmistir. Yirminci ylizyil baslarina gelindiginde
ise kan transfiizyonu ic¢in Onemli buluslar yapilmaya baglanmistir. 1901 yilinda Karl
Landsteiner’in A, B, O kan gruplarini, 1902°de Karl Landsteiner’in yeni bir AB kan grubunu,
1907°de Ruber Ottenberg’in cross-match islemini bulmasi ve 1915’te kanin pihtilasmasini
engellemek icin sitrat ve glikoz ekleme calismalariyla gelismeler hizla devam etmistir
(Atamer, 2010; Giizel, 2004; Maluf, 1954). Ulkemizde ise 1921°de Prof. Dr. Burhanettin
Toker tarafindan ilk transfiizyon c¢aligmalar1 baslatilmis, ilk organizasyonlar 1950’lerde
olusturulmustur. 1932°de Istanbul Haydarpasa, 1938°de Cerrahpasa Hastanesi’nde taze tam
kanin alinarak hemen kullanildigina dair kayitlar bulunmaktadir (Atamer, 2010; Giizel,
2004).Kan her biri ayr1 fonksiyona sahip son derece spesifik yapilardan olugsmus bir biitiin ve
canli bir dokudur. Bu baglamda saglikli bir kisinin kan vermesi organlarindan birini vermesi
olarak da tanimlanabilir. Kan transfiizyonu aslinda bir doku ve bir organ transplantasyonudur
(Uluhan, Kilig, Acar, Masatli, Karadogan, Aydin, 1998). Kan ve kan iirlinlerinin transfiizyonu
bir taraftan hayat kurtarirken, diger taraftan yapilan Onlenebilir hatalar ile morbidite ve
mortaliteye de neden olabilmektedir. Bu nedenle kan transfiizyonu, bagiscidan kanin
alinmasindan, ilgili testlerin yapilmasi, saklanmasi/depolanmasi, servise transferi, hastalara
takildiktan sonra reaksiyonlarin izlenmesi, Kan Transfiizyon Takip (KTT) formlarinin takibi
gibi bir¢ok uygulamay1 kapsayan ve hasta gilivenligi acisindan olduk¢a 6nem tasiyan bir
stirectir (Bediako, Ofosu Poku, Druye, 2021).

Hemsirelerin transfiizyon siirecinde yliksek standartta ve giivenli bakim verme sorumlulugu
bulunmakta olup, hastalarin da bunu bekleme hakki vardir. Hemsireler kan transfiizyon
zincirinin son yani uygulama halkasinda olduklar1 i¢in transfiizyon siirecinin merkezinde yer
alan profesyonel grubu olustururlar (Bediako vd., 2021). Bu baglamda hasta {initesi
transflizyonu yapacak kisi tarafindan hastaya uygunsuz kan verilmesinin onlenebilecegi en
onemli alandir ve yeterli bilgi - beceriye sahip hemsirelerin de kan transfiizyonunda kalite ve
giivenligin saglanmasinda 6nemli rol ve sorumluluklari bulunmaktadir (Noor ve digerleri,
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2021).

Bu kapsamda bu derleme caligmanin amact; gilivenli kan transfiizyonunun saglanmasinda
uygulamaya rehberlik edecek sekilde hemsirelerde profesyonel bir farkindalik olusturmaktir.
Derlemede, kan transfiizyonunda hemsirenin bilmesi ve dikkat etmesi gereken uygulamalar
(1) Transfiizyon dncesi (2) Transfiizyon swrasinda ve (3) Transfiizyon sonrasi seklinde
gruplandirilmistir (Hijji, Parahoo, Hussein ve Barr, 2012; TC Saglik Bakanligi, 2016; Ulusal
Hemovijilans Rehberi, 2020; Bediako, Ofosu-Poku ve Druye, 2021; Noor ve digerleri, 2021).

1. Transfiizyon Oncesi

Transflizyon Oncesi siireg, kan transfiizyonuna baslanmadan 6nce yapilmasi gereken temel
hazirlik ve uygulamalar1 kapsamakta olup transfiizyonu giivenliginin saglanmasinda hayati

Onem tasir.

Yapilacak Uygulama

Uygulanin Gerekgesi

Kan istem formuyla hastadan
transfiizyon Oncesi testler i¢in kan
ornegi alinir. Kan 6rnegi alindiktan
sonra hasta bilgilerinin yazil
oldugu etiket, hastanin hemen
yaninda, yatak basinda hazirlanmali
ve tiip iizerine yapistirilmalidir.

Dogru hastadan, dogru
ornek  alindigindan  emin
olunmasini saglar.

Kan bileseni uygun
kosullarda kan tasima kaplarinda
taginir.

Kan bileseninin fiziksel
travmalardan ve 151
degisiminden = korunmasini
saglar.

Transfiizyon  Oncesi  kan
bileseni istemi dogrulanir.

Yanlis hastaya yanlis
kan {riinliniin uygulanmasi
Onlenir.

Hek

Transflizyona  baslanmadan
once bilgilendirilmis onam formu
kontrol edilir.

Bilgilendirilmis onam
formu hasta/hasta yakininin
kan transfliizyonu
uygulamasimi kabul ettigine
yonelik yasal dayanak saglar.

Kan ve kan {rini, kan
bankasindan ¢tkmadan once
hastanin  vital bulgular1 (Viicut
sicakligl, kan basinci, nabiz ve
solunum) izlenir; kayit altina alinir.

Transflizyona  uygun
olmayan durumlarda kan
bileseninin kan dolabindan
cikarilarak 1s1 degisiminden
etkilenmesi  riskini ortadan
kaldirir.

Ayrica vital bulgularin
transflizyon oncesi ve
sirasinda  takip  edilmesi,
istenmeyen  reaksiyonlarin
erken tespit edilmesini saglar.
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Kan ve kan {rini, kan

Damar yolun etkinligi

bankasindan  ¢ikmadan  Once | degerlendirilmis olur. Kanin ‘

hastanin damar yolu % 0,9 NaCl | kan merkezinden ¢ikisini u

(SF) ile kontrol edilir. takiben en kisa silirede A}A
hastaya takilmasi, eger varsa .
intraket ~ limeninde kalan e |
ilacin  uzaklastirilmasi  ve
koagulasyonun onlenmesi
saglanir.

Transflizyon yapilacak olan Genis ltimenli

hastanin damar yolu acikliginin

intraketler kanin akis hizinm

saglanmasinda  genis  limenli | destekler,  kanin  sekilli
intraketler tercih edilir. elemanlarinin hemolizini
onler.

Eritrosit slispansiyonu +2/+6 Bu uygulama
°C arasinda alarmli, 1s1 kontrollii, | enfeksiyon riskini  azaltir,
onayli bir transfiizyon/kan merkezi | hemolizi onler.
dolabinda saklanir.

Trombosit  siispansiyonlari, Bakteri ureme
oda sicakliginda (22 + 2°C) | ihtimalinin en aza

saklanir ve ajitatorde yatay olarak

indirilmesini  saglanir, ayni

calkalanir, trombosit | zamanda trombositlerin
siispansiyonlar1 buzdolabina | ¢okmesi onlenir.
konulmaz.

Trombosit  siispansiyonlari, Daha  uzun  siireli
transfiizyon/kan  merkezinde ve | saklama bakteriyel

ajitatorde 5  glin  sire ile
saklanabilir.

proliferasyon ve septisemi
riskini

artirir.

Taze donmus plazma, (-18)°C Bu uygulama
ile enfeksiyon riskini azaltir,

(-25)°C araliginda 3 ay, (- | hemolizi 6nler.
25)°C’den daha diisiik sicaklikta 36
ay saklanabilir.

Kriyopresipitati azaltilmis Bu uygulama
plazma ve kriyopresipitat, (-18)°C | enfeksiyon riskini azaltir,
ile hemolizi onler.

(-25)°C araliginda 3 ay; (-
25)°C’den daha diisiik sicaklikta ise
36 ay saklanabilir.

Taze donmus plazma Bu uygulama
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kullanilmadan once
transfiizyon/kan merkezinde
plazma eritici cihazlar ile 30-37°C
arasinda eritilir.

enfeksiyon riskini  azaltir,
hemolizi 6nler.

Taze donmus plazma
¢Ozlindiikten sonra alarmli, 1s1
kontrollii ve onaylt bir
transfliizyon/kan merkezi dolabinda
+2 ile +6°C arasinda, 24 saat

Bu uygulama
enfeksiyon riskini azaltir,
hemolizi 6nler.

saklanabilir. =
Kriyopresipitat Bu uygulama "
transfiizyon/kan merkezinde, | enfeksiyon riskini  azaltir, X 10)
dondurucudan c¢ikarildiktan hemen | hemolizi 6nler. =
sonra ve kullanilmadan hemen 6nce | [ .
uygun kosullarda, +37°C’de
kontrollii olarak eritilir. =5
Kriyopresipitat eritildikten Bakteri lireme "
sonra 6 saat ig¢inde transflize | ihtimalinin en aza indirilmesi g, @;%w

edilmelidir.

saglanir.

CRYOPRECIPITATE

Kan bankasi disinda
servislerde kan ve kan druni
saklanmaz.

Bakteri ureme
ihtimalinin en aza indirilmesi
saglanir.

'
T
e

Kan triiniine ve kan torbasina
herhangi bir ilag¢ eklenmez.

Kan bilesenine  SF
disinda eklenen mayi ve
ilaclar hemolize, pihtt
olusumuna ve kanin tedavi
edici  etkisinde azalmaya
neden olabilir.

Ayrica gelisebilecek
istenmeyen reaksiyon
belirtilerinin ilaca ya da kana
bagli olup olmadigin1 ayirt
etmek miimkiin olmayabilir.
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Istem yapilan kan ve kan
irini eger kullanilmayacaksa 30
dk icerisinde transflizyon
merkezine geri gonderilir.

Bakteri ireme
ihtimalinin en aza indirilmesi
saglanir. Kan  merkezine
uygun kosullarda iade edilen
kan bileseni farkli bir hasta
icin  kullanilabilir  bdylece
irlinlin imhas1 6nlenir.

Hastaya birden fazla kan ve
kan {iriinii transfiizyonu yapilacaksa
driinlerin ~ hepsi ayn1  anda
transfliizyon/kan merkezinden hasta
yatak basina getirilmez. Her bir
iriin  bitiminde diger iirlinlin
gelmesi saglanir.

Kan bileseninin ortam
1s1sina  maruziyet  siiresi
kisaltilmig olur dolayisiyla
bakteri iireme ihtimalinin en
aza indirilmesi saglanir.

Kan urtint kliniklerde
isitilmaz.  Isitmak  gerekiyorsa
transfiizyon/kan merkezinde

bulunan 6zel 1siticilarda 1sitilir.

Uygun olmayan 1sitma
yontemleri kan bileseninin
hemolizine neden olur.

g
M
2

Transflizyondan once
hasta/hasta yakinina istenmeyen
reaksiyonlar konusunda
bilgilendirme yapilir.

Bu yaklagim hasta/hasta
yakininin isleme bagh
endiselerinin giderilmesini ve
islem  sirasinda  isbirligi
yapmasint  saglar.  Ayni
zamanda hasta/hasta
yakininin transflizyon
gerekeeleri ve riskleri
hakkinda bilgi sahibi olmasin1
ve  reaksiyon  belirtileri
konusunda farkindaliginin
artmasini saglar.

Kimlik kontrolii i¢in hastanin
bilekligi (kol bandi) {izerindeki
bilgiler, iki  saghk  calisam
tarafindan ayn1 anda kontrol edilir.

Dogru hastaya dogru
kan bileseninin
uygulanmasini saglar.

Transfiizyon baglarken
yapilan kimlik kontrolii, hasta
yataginin basinda yapilir.

Dogru hastaya dogru
kan bileseninin
uygulanmasini saglar.
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Transfiizyon baglarken
hastaya adi/soyadi iki saglik
calisgan1  tarafindan ayn1 anda
sorulur.

Dogru hastaya dogru
kan bileseninin
uygulanmasini saglar.

Kan ve iriiniiniin {izerinde
yer alan kan grubu, kan bilesen
numarasi, bilesen ve miad kontrolii
bilgileri  iki  saghk  ¢alisam
tarafindan ayni anda hasta yataginin
basinda kontrol edilir.

Dogru hastaya dogru
kan bileseninin, dogru siirede
uygulanmasini saglar.

Hastanin capraz
karsilastirma/cross  match  testi
kontrol edilir.

Dogru hastaya dogru
kan bileseninin

uygulanmasini saglar.

Transfiizyonu yapilacak olan Hastaya uygun kan
kan bileseninde hemoliz varligi, | bileseninin transfiize
renk degisikligi, yogun bir kivam | edilmesini saglar.
ve  ¢oOkeltilerin  varligt  soz
konusuysa iirlin kan bankasina iade
edilir.

Transfiizyon, standart kan Kanda depolama

verme (170-200 pm capli filtreli
set) seti ile yapilir.

sirasinda toplanan hiicresel
artiklarin ve kiigiik pihtilarin
hasta dolasimina verilmesini
onler.

Transfiizyon yapilirken
damardan
%0,9 NaCl (SF) disinda

herhangi bir ila¢ tedavisi ve/veya
IV soliisyon verilmez.

SF
ve

Kan  Dbilesenine
disinda eklenen mayi
ilaclar hemolize, pihtt
olusumuna ve kanin tedavi
edici  etkisinde azalmaya
neden olabilir. Ayrica
gelisebilecek istenmeyen
reaksiyon belirtilerinin ilaca
ya da kana bagh
olmadigint  ayirt
miimkiin olmayabilir.

olup
etmek
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Transfiizyon siiresi, hekim Hastanin ~ akut  ve
istemine gore planlanir. | gecikmis istenmeyen e
Transfiizyon stiresinin | reaksiyonlardan ~ korunmasi
planlanmasinda, hastanin  klinik | saglanir.
durumu ve verilen iirliniin 6zelligi
dikkate alinir.
Transfiizyon ig¢in Onerilen Hastanin  akut  ve
siireler: Tam Kan ve Eritrosit | gecikmis istenmeyen
Konsantresi i¢in azami 4 saat, | reaksiyonlardan  korunmasi
Trombosit Konsantresi ve Taze | saglanir.
Donmus Plazma i¢in eger hastanin
durumu uygunsa yarim saattir.
Trombosit slispansiyonu Trombositin tedavi (@
transfiizyon siiresi 30 dakikayr | edici etkisindeki azalmayi
gegmez. onler.
Kan ve kan {irlini, kan Bu uygulama
bankasindan c¢iktiktan sonra en | enfeksiyon riskini azaltir, (@
fazla 30  dakika igerisinde | hemolizi 6nler.
transflizyona baslanir.
Transflizyon yapilan yerde Kan transflizyon
transflizyon siirecine iliskin bilgi | siirecinin tim saglik

alinabilecek kaynaklar bulunmalidir
(Kan ve kan iirlinii transfiizyon
talimati, transfiizyon
bilgilendirme rehberi vb)

sureci

calisanlar1 tarafindan dogru
ve standartlara uygun seklide
yiiriitiilmesini saglar.

ULUSAL KAN VE KAN BILESENLER] HAZIRLAMA,
KULLANIM VE KALITE GUVENCESI REHBERI
2016

Saglik ¢alisani, kurum icinde
veya calistigr klinikte transfiizyon
stirecine iligkin bilgi kaynaklarina
nereden ulasacagini bilir.

Kan transflizyon
slirecinin tim saglik
calisanlar1 tarafindan dogru
ve standartlara uygun seklide
yiiriitiilmesini saglar.
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2. Transfiizyon sirasinda

Transfiizyona baslandiktan sonraki siirecin takip edilmesi, istenmeyen reaksiyonlarin erken
fark edilmesi ve transfiizyona yonelik yazili veri saglamasi yoniinden 6nemlidir.

Yapilacak Uygulama Uygulanin Gerekcesi

Transfiizyonu yapan Kayitlar transflizyon

tarafindan transflizyonun baglama | isleminin  giivenli  sekilde

saati kayit altina alinir. yapilma durumunu belgeler.

Transflizyon yapilan hasta Transflizyonla iligkili
ilk 15 dakika (istenmeyen | istenmeyen reaksiyonlar
reaksiyonlar yoniinden) yakindan | genellikle transfiizyonun ilk 15
takip edilir, hastanin yanindan | dakikasinda ortaya ¢iktigindan,
uzaklasilmaz. reaksiyon belirti ve
bulgularinin erken donemde
fark edilmesini saglar.

Kan ve kan  {irini Transfiizyonla iligkili
transfiizyonun ilk 15 dakikasinda | istenmeyen reaksiyonlarin
akis hizi, yavas olacak sekilde | erken donemde fark edilmesini
ayarlanir. ve erken miidahalede
bulunulmasini saglar.

Transtiizyonu yapan Transfiizyonla iliskili
tarafindan transfiizyona | istenmeyen reaksiyonlar
baglandiktan 15 dakika sonra | reaksiyonlarin  belirlenmesini
hastanin vital bulgular1 (Viicut | saglar. Kayitlar transfiizyon
sicakligl, kan basinci, nabiz ve | isleminin  glivenli  sekilde
solunum) izlenir ve kayit altina | yapilma durumunu belgeler.
alinir.

Transfiizyonu yapan Transfiizyonla iliskili (m)
tarafindan her 30 dakikada bir | istenmeyen reaksiyonlarin
hastanin vital bulgular1 (Viicut | tespit edilmesini saglar.
sicaklil, kan basinci, nabiz ve | Kayitlar transfiizyon isleminin
solunum) izlenir ve kayit altina | glivenli sekilde yapilma
alinir. durumunu belgeler.
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Transfilizyon sirasinda hasta, Transflizyonla iligkili

transflizyon ile iligkili istenmeyen | istenmeyen reaksiyonlar
reaksiyonlar yoniinden gozlenir. reaksiyonlarin  belirlenmesini
saglar.

3. Transfiizyon sonrasi

Transfiizyon sonrasi siire¢, kan transfiizyonundan sonra yapilmasi gereken uygulamalar
kapsamakta olup, hasta sonuglarinin (transfiizyon ile iligkili istenmeyen reaksiyon,
laboratuvar sonuglart vb) takip edilmesi ve gerekli durumda hastaya erken miidahale
edilebilmesi agisindan énemlidir.

Yapilacak Uygulama Uygulanin Gerekgesi

Transflizyonu yapan Transflizyonla iligkili
tarafindan transfiizyon | istenmeyen reaksiyonlar
bitiminden 1 saat sonra | reaksiyonlarin belirlenmesini

hastanin vital bulgular1 (Viicut | saglar.  Kayitlar  transflizyon
sicakligl, kan basinci, nabiz | isleminin giivenli sekilde yapilma
ve solunum) izlenir ve kayit | durumunu belgeler

altina alinir.

Transfiizyon  sirasinda Transfiizyonla iligkili olarak
hasta, transfiizyon ile iliskili | gelisen istenmeyen reaksiyonlarda
istenmeyen reaksiyonlar | erken miidahalede bulunulmasini
yoniinden gozlenir. saglar.

Transfiizyon ile iligkili
istenmeyen reaksiyon
gelismesi durumunda
yapilmasi gereken ilk
uygulama, transfiizyonun
sonlandirilmasidir.

Transfiizyon ile iligkili Transfiizyonla iliskili olarak
istenmeyen reaksiyon | gelisen istenmeyen reaksiyonlarda
gelismesi durumunda | tedavinin ~ hizli  bir  sekilde
gozlemlenen istenmeyen | baslatilmasini saglar.

reaksiyon, transfiizyonu yapan
tarafindan hastanin doktoruna

bildirilir.

Transflizyon ile iligkili Kayitlar transfiizyon
istenmeyen reaksiyon | isleminin giivenli sekilde yapilma
gelismesi durumunda | durumunu belgeler. Hastaya daha

transflizyonun  durduruldugu | sonra yapilacak miidahale plam
zaman, transfiizyonu yapan | i¢in veri saglar.
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tarafindan kayit altina alinir.

Transfiizyon ile iligkili Hastanin tedavisinde
istenmeyen reaksiyon | kullanilacak sivi  ve ilaglarin
gelismesi durumunda hastanin | uygulanmasi saglanir.
damar yolu acik tutulur.

Transfiizyon ile iligkili Kayitlar transfiizyon

istenmeyen reaksiyon
gelismesi durumunda yasanan
stire¢ ve yapilan uygulamalar
transfiizyonu yapan tarafindan
kayit altina alinir.

isleminin giivenli sekilde yapilma
durumunu belgeler.

Transflizyon ile iligkili
istenmeyen reaksiyon
gelismesi durumunda
reaksiyon bildirim  formlari
doldurularak transfiizyon/kan
merkezine ve Hemovijilans
hemsiresine bilgi verilir.

Kayitlar transfiizyon
isleminin gilivenli sekilde yapilma
durumunu belgeler.

Transfiizyon ile iligkili
istenmeyen reaksiyon
gelismesi durumunda hastadan
alman kan Ornegi ile birlikte
transfiize edilen {rin, trin
bitmis olsa bile kan bankasina
tetkik i¢in gonderilir.

Dogru hastaya dogru {iriiniin
verildiginden emin olunmasini
saglar.

Transfiizyon ile iligkili
hastadan istenmeyen  bir
reaksiyon gelistiginde hasta
transflizyon bittikten sonra en
az 60 dakika yakin takip edilir.

Istenmeyen reaksiyon belirti
ve bulgularindaki degisikliklerin
fark edilmesini saglar.

Transfiizyon izlem Kayitlar transflizyon
formu, eksiksiz sekilde | isleminin giivenli sekilde yapilma
doldurulur. durumunu belgeler.

Transfiizyon Geriye doniik taramalar i¢in
tamamlandiktan sonra bos kan | kan bileseninin hastaya
torba  sistemi, transfiizyon | uygulandigina yonelik yazili ve
izlem formunun bir niishasiyla | yasal belgelerin  arsivlenmesi
transflizyon merkezine | saglanir. Kan ve kan iriinleri ile
gonderilir ve orada imha edilir. | bulasan  patojenlerin  yayilimi
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Onlenir.

Transfiizyon yapilan Transflizyonla iligkili
hasta, gelisebilecek erken/akut | istenmeyen reaksiyonlar
(ilk 24 saat igerisinde) ve | reaksiyonlarin belirlenmesini

gecikmis (24 saat sonrasi) | saglar.
transfiizyon ile iligkili
istenmeyen reaksiyon belirti ve
bulgular1 yoniinden takip edilir.

Transfiizyon yapilan Kan bileseninin tedavi edici
hastanin kan degerleri | etkisini degerlendirmeyi saglar.
(laboratuvar bulgular1) takip
edilir.

Transflizyon yapilan Hasta/hasta yakininin
hasta/hasta yakini, transfiizyon | isleme baglh endiselerinin
sirecine ve kan  degeri | giderilmesini saglar. Hemsire ve
sonuglarina (laboratuvar | hasta/hasta yakini arasinda giiven
sonuglarina) yonelik olarak | verici bir iliskinin kurulmasina
bilgilendirilir. katki verir.

SONUC ve ONERILER

Hasta tinitesi transfiizyonu yapacak kisi tarafindan hastaya uygunsuz kan verilmesinin
Onlenecegi en onemli alandir. Bu baglamda kan transfiizyon giivenliginin saglanmasinda,
stirecinin son halkasi olan uygulamada gorev alan hemsirelerin kan transfiizyonu konusunda
yeterli bilgiye sahip olmalar1 ve bu bilgileri uygulamaya koymalari son derece 6nemlidir.
Transflizyon giivenliginin artirilmasi i¢in; hemsirelerin kan transfiizyon giivenligine yonelik
bilgi giiciinii arttirmada bireysel sorumluluk almalari, hemsirelik lisans egitimi miifredat
programlarinda transfiizyon gilivenligine yonelik ayrintili ve uygulamali egitim igeriklerinin
yer almasi, kurumlarda hemsirelere iyi planlanmis, siirekli hizmet i¢i egitimler verilmesi, bu
egitimlerin etkinliginin diizenli olarak takip edilmesi; hatalar1 en aza indirmek igin
transfiizyon prosediiriine yonelik rehberlerin ve diyagramlari olusturulmasi onerilebilir.

256




KAYNAKLAR

Atamer, T. (2009). Kan transfiizyonunun tarihgesi. 35. Ulusal Hematoloji Kongresi. Antalya.
148-153.

Basak, T., Aciksoz, S. (2014). Kan transfiizyonu uygulamasi. Ast1 Atabek, T., Karadag, A.
(Ed), Hemsirelik esaslar1 i¢inde. (ss. 854-859). istanbul: Akademi.

Bediako, A. A., Ofosu-Poku, R. ve Druye, A. A. (2021). Safe Blood Transfusion Practices
among Nurses in a Major Referral Center in Ghana. Advances in Hematology, 13.
doi:10.1155/2021/6739329

Sari, 1., Altuntas, F. Transfiizyon ilkeleri ve erken komplikasyonlar [PDF belgesi]. Kayseri
Tiirk hematoloji dernegi, hematolojide destek tedavileri ve infeksiyonlar kursu. 10 Mayis
2023 tarihinde https://www.thd.org.tr/thdData/userfiles/file/HEM_DES_2007_16.pdf
adresinden erigildi.

Giizel, U. (2004). Diinyada ve Tiirkiye’de transfiizyon tarih¢esi. Damla Dergisi, 62:4-6.

Hijji, B., Parahoo, K., Hussein, M. M. ve Barr, O. (2012). Knowledge of blood transfusion
among nurses. Journal of Clinical Nursing, 22, 2536-2550. doi:10.1111/J.1365-
2702.2012.04078.X

Maluf, N. S. R. (1954). History of Blood Transfusion. journal of the history of medicine and
allied sciences , 9(1):59-107

Mohd Noor, N.H., Saad, N.H., Khan, M., Hassan, M.N., Ramli, M., Bahar, R., Mohamed
Yusoff, S., Iberahim, S., Wan Ab Rahman, W.S., Zulkafli, Z., et al. (2021). Blood
Transfusion Knowledge among Nurses in Malaysia: A University Hospital Experience.
Int. J. Environ. Res. Public Health, 18, 11194. https:// doi.org/10.3390/ijerph182111194

TC Saglik Bakanlig1. (2016). Ulusal Kan ve Kan Bilesenleri Hazirlama, Kullanim ve Kalite
Giivencesi Rehberi. 10 Mayi1s 2023 tarihinde
https://shgmkanhizmetleridb.saglik.gov.tr/TR-71523/ulusal-kan-ve-kan-bilesenleri-
hazirlama--kullanim-ve-kalite-guvencesi-rehberi-2016.html adresinden erisildi.

Ulusal Hemovijilans Rehberi. (2020). Saghik Bakanlhigi, T.C. Saghk Baskanlhigi, Saghk
Hizmetleri Genel Miidiirliigii Kan ve Kan Uriinleri Dairesi. 10 Mayis 2023 tarihinde
https://shgmkanhizmetleridb.saglik.gov.tr/Eklenti/37016/0/ulusal-hemovijilans-rehberi-
versiyon-2pdf.pdf adresinden erisildi.

Uluhan, R., Kilig, B., Acar, N., Masatl;, R., Karadogan, 1., Aydin, F. (1998). Transfiizyon
Pratigi. Damla Kan Merkezleri ve Transfiizyon Dernegi Egitim Seminerleri. Egitim
Dizisi (5. bs.). 27, 1-14.

257




A COMPARATIVE ANALYSIS OF ARTIFICIAL INTELLIGENCE TECHNICS
FOR WIND-PV ENERGY SYSTEMS
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ABSTRACT

These days, as a result of the environmental pollution effect of fossil fuel-based energy
systems, the share of renewable energy systems in energy production is increasing. Due to
its high accessibility and efficiency, solar energy systems and wind energy systems are the
most demanded and used energy system types among renewable energy systems. For this
reason, in the literature, there are many studies to increase efficiency in solar energy systems
and wind energy systems. Today, with the development of artificial intelligence techniques,
the use of these techniques in wind energy systems and solar energy systems has also
increased. In this study, a comparative analysis of artificial intelligence techniques used in
wind energy and solar energy systems is given. In particular, artificial intelligence
applications used in the field of maximum power point tracking (MPPT) were emphasized.
Acrtificial Neural Networks (ANN), fuzzy logic and hybrid control methods from artificial
intelligence techniques are examined and their comparative analysis and future perspective is
presented.

Keywords: renewable energy, photovoltaic energy systems, Wind energy system, artificial
intelligence, artificial neural networks, fuzzy logic,
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STUDY OF ANTIOXIDANT AND ANTIBACTERIAL PROPERTIES OF
FLAVONOIDS FROM INULA VISCOSA

Dr. Khadidja BOUDEBAZ
Laboratory of Pharmacology and Phytochemistry, Faculty of Exact Sciences and
Informatics, University of Jijel, 18000 Jijel, ALGERIA.

ABSTRACT

The aim of this study was to investigate the antioxidant and antibacterial characteristics of
Inula viscosa, a plant commonly used in traditional medicine for its antibacterial
properties. The first part of this study focused on the effect of solvent extraction on the
content and antioxidant activity of flavonoids from Inula viscosa, as measured by three
tests: DPPH, ABTS, and FRAP. The results showed that Inula viscosa is high in
flavonoids, with levels ranging from 2.66 to 55.40 mg CE/g DW. The antioxidant capacity
of the crude extracts and their flavonoid concentration correlated positively. The second
part of the study investigated the antioxidant and antibacterial activities of flavonoids
from 80% hydro-methanolic extract fractions, which exhibit a strong antioxidant activity
significantly linked to their flavonoid composition. The extract was extracted using a
series of solvents with increasing polarity, including chloroform, ethyl acetate, and n-
butanol. The results of the quantitative analysis and antioxidant activity showed a strong
correlation between the flavonoid levels and antioxidant activity of the three fractions,
with the ethyl acetate fraction having the highest flavonoid content and the highest
antioxidant activity. In terms of antibacterial activity, determined by disk diffusion on five
strains (Gram-negative: Pseudomonas aeruginosa, Proteus mirabilis, and Escherichia
coli, and Gram-positive: Staphylococcus saprophyticus and Bacillus subtilis), the ethyl
acetate fraction demonstrated the highest activity with an 18 mm diameter inhibition zone
on P. aeruginosa at 15 mg/mL. The study also employed virtual screening of flavonoids
from Inula viscosa on LpxC, LecA, and LecB using the molecular docking technique. The
results showed that flavonoids from the flavone group had the highest potential as
inhibitors of LpxC, which could limit P. aeruginosa adherence to host cells and the
production of bacterial biofilms by inhibiting LecA and LecB.

Keywords: Inula viscosa, Flavonoids, Antioxidant Activity, Antimicrobial Activity.
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OZET
Admi anatomist Thomas Willis'den alan willis poligonu (WP) a. carotis interna ve a.
vertebralislerin beynin tabaninda anastamoz yaparak olusturdugu halkaya verilen isimdir.
WP’deki anatomik varyasyonlar hemodinamiyi etkileyerek anevrizma veya inme gelisimine
katkida bulunur. Bu calismanin amaci, Tiirk popiilasyonunda WP varyasyonlarinin
arastirilmasi, beyin cerrahlarina ve girisimsel norologlara yol gosterecek literatiir bilgisine
katki saglamaktir. Calisma, Indnii Universitesi Tip Fakiiltesi Radyoloji AD’a cesitli
nedenlerle bagvuran 298 bireyin kranial bilgisayarli tomografi anjiografi (BTA)’si iizerinden
retrospektif gerceklestirildi. Calismada 18-65 yas arasi katilimcilardan olugsmaktadir. WP’yi
olusturan damarlarin konfigiirasyonlar1 yetigkin, fetal ve transizyonel olarak 3 gruba ayrildi,
cinsiyete gore ayrica degerlendirildi. Ayn1 zamanda WP’nin anterior ve posterior bdliim

damarlar aplazi ve hipoplazi durumuna gore ayr1 ayr1 degerlendirildi. Aplazi ve hipoplazi

260




ayrimi i¢in BTA ve 3D BTA goriintiilerinden yararlanildi. Istatistiksel analizler SPSS 22.0
(IBM Corp., Armonk, NY) programi yardimiyla gerceklestirildi, p<0,05 anlamlilik seviyesi
secilmistir. Caligmaya 131 kadmn, 167 erkek toplamda 298 hastanin BTA goriintiisti dahil
edildi. Yas ortalamas1 57,44+11,16 idi. WP’nin yetiskin konfigiirasyonu 99 (%33.22) kadin,
144 (%48.32) erkek toplamda 243 kiside goriildii. Fetal konfigiirasyon 29 (%9.73) kadin, 17
(%5.71) erkek toplamda 46 kiside tespit edilirken, transizyonel konfigiirasyon 3 (%1) kadin, 6
(%2) erkek toplamda 9 kiside bulunmustur. WP’nin konfigiirasyonlar1 erkeklerde kadinlara
gore istatiksel olarak anlamli yiiksek gorilmiistiir (p<0.05). WP varyasyonu en sik posterior
boliimde tespit edildi. Posterior boliimde, Sag (119) ve sol (128) taraftaki AComP aplazileri
en fazla goriilirken bunu bilateral AComP aplazisi (57), sag (36) ve sol (30) AComP
hipoplazisi izledi. Sag (4) ve sol (3) P1 hipoplazileri erkeklerde hi¢ goriilmezken kadinlarda
da sol P1 aplazisi (5) ve bilateral P1 apalizisi (2) ile birlikte goriilen en az varyasyonlardi.
Anterior boliimde, en fazla AComA hipoplazisi (37) ile AcomA aplazisi (28) goriildi.
Kombine Al hipoplazisi ve aplazisi her iki cinsiyette de hi¢ goriilmezken en az sol Al
hipoplazisi (6) ile aplazisi (6) bulundu. Cerrahi girisim yapilacak olan hastalara cerrahi
oncesinde kolay ulasilabilir ve invaziv bir yontem olan BTA uygulanmast WP’nin yapis1 ve
varyasyonlarinin belirlenmesi, olusabilecek norolojik bir koplikasyonu azalttigi gibi ikincil

olarak goriilebilecek morbitide ve mortalite olasiligini1 da azaltacagi i¢in oldukca 6nemlidir.

Anahtar kelimeler: Willis Poligonu, Varyasyon, BTA

ABSTRACT

The circle of willis (CW), named after the anatomist Thomas Willis a. carotis interna and It is
the name given to the ring formed by the internal carotid artery and vertebral artery by
anastomosis at the base of the brain. Anatomical variations in CW contribute to the
development of aneurysm or stroke by affecting hemodynamics. The aim of this study is to
investigate CW variations in the Turkish population and to contribute to the literature
knowledge that will guide neurosurgeons and interventional neurologists. The study was
carried out retrospectively on cranial computed tomography angiography (CTA) of 298
individuals who applied to the Inonu University Faculty of Medicine Department of
Radiology for various reasons. The study consists of participants between the ages of 18-65.
The configurations of the vessels forming the CW were divided into 3 groups as adult, fetal
and transitional, and were separately evaluated according to gender. At the same time, anterior

and posterior part vessels of CW were evaluated separately according to aplasia and
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hypoplasia status. CTA and 3D CTA images were used to differentiate aplasia and hypoplasia.
Statistical analyzes were performed with the help of SPSS 22.0 (IBM Corp., Armonk, NY)
program, p<0.05 significance level was chosen. CTA images of 298 patients, 131 women and
167 men, were included in the study. The mean age was 57.44+11.16 years. The adult
configuration of CW was seen in 99 (33.22%) females and 144 (48.32%) males, a total of 243
individuals. Fetal configuration was found in 29 (9.73%) females and 17 (5.71%) males, in a
total of 46 individuals, while transitional configuration was found in 3 (1%) females and 6
(2%) males, a total of 9 individuals. The configurations of CW were found to be statistically
significantly higher in males than females (p<0.05). CW variation was most frequently
detected in the posterior region. In the posterior section, posterior communicating artery
aplasia on the right (119) and left (128) side was most common, followed by bilateral
posterior communicating artery aplasia (57), right (36) and left (30) posterior communicating
artery hypoplasia. While right (4) and left (3) P1 hypoplasias were never seen in men, they
were the least variations seen in women with left P1 aplasia (5) and bilateral P1 apalysis (2).
In the anterior section, anterior communicating artery hypoplasia (37) and anterior
communicating artery aplasia (28) were seen the most. Combined A1 hypoplasia and aplasia
were never seen in both genders, while at least left A1 hypoplasia (6) and aplasia (6) were
found. The application of CTA, which is an easily accessible and invasive method, to patients
who will undergo surgical intervention, is very important to determine the structure and
variations of CW, as it reduces the possibility of secondary morbidity and mortality, as well as

reducing a neurological complication that may occur.

Keywords: Circle of Willis, Variation, CTA
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ABSTRACT

Lumbopelvic stability is the safe limit or tolerance level at which the lumbar spine can resist
external resistance. In studies, the relationship between temporomandibular joint (TMJ)
function and whole body posture, postural stability, and balance has been shown by
myofascial chains and the relationship of the TMJ with whole body posture. To our
knowledge, no studies in the current literature specifically evaluate lumbopelvic stability in
individuals with Temporomandibular Joint Dysfunction (TMD). This pilot study aimed to
compare the lumbopelvic stability of individuals with myofascial TMD (M-TMD) and healthy
individuals. A total of 40 individuals aged 18-25 years [M-TMD (n=20), healthy (n=20)] were
included in the study. The inclusion criteria for individuals with M-TMD were to be
diagnosed with Group 1a/M-TMD according to The Research Diagnostic Criteria for
Temporomandibular Disorders (RDC/TMD) classification, not having musculoskeletal
system problems related to cervical and/or TMJ, not having undergone surgical operation
related to cervical and/or TMJ, and not to receive any treatment for the cervical and/or TMJ at
the time of the evaluations. The inclusion criteria for healthy individuals were no cervical
and/or TMJ pain complaints for the last six months. For lumbopelvic stability, the endurance
of the transversus abdominis (TrA) and multifidus muscles and the level of lumbopelvic
stability were evaluated using a Stabilizer Pressure Biofeedback Unit (Chatanooga, Australia).
Individuals with M-TMD and healthy individuals were homogeneous in terms of age
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(p=0.566), body mass index (p=0.137), and gender (p=0.77). There was no significant
difference in the endurance values of TrA and multifidus muscles between individuals with
M-TMD and healthy individuals (p>0.05). When the lumbopelvic stability levels were
analyzed, it was found that most of the individuals with M-TMD (45%) were at level 3, while
the majority of healthy individuals (65%) were at level 4. A high level indicates good lumbar
stability, but there was no statistically significant difference between individuals with M-
TMD and healthy individuals (p>0.05). Therefore, our study showed that lumbopelvic
stability was not significantly affected in individuals with M-TMD. This condition may be
due to the low age range of individuals included in the study. In the future, we recommend
designing studies with large sample sizes, classifying TMD according to research diagnostic
criteria, and evaluating the relationship between TMD and lumbopelvic stability in the
broader age range.

Keywords: Lumbar Region, Lumbopelvic Stability, Temporomandibular Joint.

INTRODUCTION

Temporomandibular  dysfunction (TMD) is a clinical problem affecting the
temporomandibular joint (TMJ) and other structures adjacent to the joint such as masticatory
muscles and soft tissue. Symptoms associated with TMD include pain in the masticatory
muscles or the joint itself at rest or during chewing, locking of the TMJ, crepitation or
clicking during function, decreased TMJ movement, and deviation of the jaw to one side
when the mouth is open (De Rossi et al., 2014).

According to the RDC/TMD (Research Diagnostic Criteria for Temporomandibular
Disorders) classification, which was considered appropriate for clinical studies by Dworkin
and Von Korff and which we use today, TMD is divided into three subgroups muscular
dysfunction, TMJ disc dysfunction, and inflammatory degenerative diseases of the TMJ
(Dworkin & Von Korff, 1992). Myofascial temporomandibular dysfunction (M-TMD), which
is the most frequently encountered in TMD classification, is a syndrome characterized by
findings such as trigger point-induced pain, muscle spasm, limitation in normal joint
movements, stiffness, fatigue, and headache occurring in soft tissue and/or fascial structures
(Benliday1 & Sarpel, 2015).

Lumbopelvic stability is the safe limit or tolerance level at which the lumbar spine can resist
external resistance. Spinal stability is achieved by the coordinated contributions of passive
spinal tissue tensile forces and active contraction forces from the lumbar and abdominal
muscles (Panjabi, 2003; McGill et al., (2003). The core musculature includes the muscles of
the trunk and pelvis, which are responsible for maintaining the stabilization of the spine and
pelvis and help to transfer energy from large parts of the body to small parts of the body
during many activities (Baechle et al., 2000). Low strength and endurance of the core system
muscles that provide lumbopelvic stabilisation place excessive physiological strain on the
passive structures of the spine, resulting in pain and loss of function along with other
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structures of the body (Dendas, 2010).

In studies, the relationship between TMJ functions and general body posture, postural
stability, and balance has been shown with myofascial chains and the relationship of TMJ
with whole body posture (Nota et al., 2017; EIl Zoghbi et al., 2021; Oltramari et al., 2017). In
addition, it has been reported that there is an interaction between mandibular position and
body posture, and that a change in mandibular position can affect body posture, and a change
in body posture can affect mandibular position (Baldini et al., 2013; Tardieu et al., 2009; Nota
et al., 2017). In the existing literature, there is no study to our knowledge that specifically
evaluates lumbopelvic stability in individuals with TMD. This pilot study aimed to compare
the lumbopelvic stability levels of healthy and M-TMD individuals.

METHODOLOGY

Our study is an observational controlled study conducted in the laboratories of Bandirma
Onyedi Eyliil University, Faculty of Health Sciences, Department of Physiotherapy and
Rehabilitation between October 2022 and January 2023 with individuals aged 18-25 years
diagnosed with M-TMD. All study procedures conform to the provisions of the World
Medical Association Declaration of Helsinki. All participants gave written informed consent.
A total of 40 individuals [M-TMD (n=20), healthy (n=20)] aged 18-25 years were included in
the study. The inclusion criteria for individuals with M-TMD were to be diagnosed as Group
la/M-TMD according to the Temporomandibular Disorders Research Diagnostic Criteria
(TMR/ATK) classification, not to have musculoskeletal problems of the cervical and/or TMJ,
not to have undergone cervical and/or TMJ surgery, and not to be receiving any treatment for
the cervical and/or TMJ at the time of the evaluations. The inclusion criteria for healthy
subjects were no complaints of cervical and/or TMJ pain for the last six months. For
lumbopelvic stability, the endurance of the transversus abdominis (TrA) and multifidus
muscles and the level of lumbopelvic stability were assessed using the Stabiliser Pressure
Biofeedback Unit (Chatanooga, Australia).

--Endurance assessment of local core muscles

The strength and endurance of the transversus abdominus (TrA) and multifidus muscles were
assessed with The Stabiliser Pressure Biofeedback Unit (Chatanooga, Australia). The
pressurized biofeedback device for the TrA muscle was placed in the lower part of the
abdominal region, in the middle of the spina iliaca anterior superior (SIAS) of the individual
lying in the prone position. The pressure of the manometer was set to 70 millimeters of
mercury (mmHg) and the subjects were asked to contract the transversus abdominus muscle
as instructed, slowly, without holding their breath, and without pelvic tilt or trunk flexion. The
change in pressure was recorded in mmHg and the time to maintain contraction was recorded
in seconds. The pressurized biofeedback device for the lumbar multifidus muscles was placed
under the vertebrae in the middle of the spina iliaca posterior superior (SIPS) with the back
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supine and knees flexed. The pressure of the manometer was adjusted to 40 mmHg and the
individuals were asked to pull the abdominal wall inwards as previously taught, taking care
not to move the spine or pelvis. The change in pressure was recorded in mmHg and the time
the contraction could be maintained was recorded in seconds (Cairns et al., 2000).

- Lumbopelvic Stability Assessment

The Stabiliser Pressure Biofeedback Unit was placed in the lumbar cavity with the subjects in
the supine position and the pressure was inflated to 40 mmHg. The patient was asked to
perform the abdominal hollowing manoeuvre and maintain this contraction during five
different test positions progressing from easy to difficult: Level 1: Individuals were asked to
first bring one leg, then the other, hip and knee to a 90-degree position while maintaining the
abdominal hallowing maneuver in the clamp position. This position is also the starting
position for other levels.

Level 2: Taking the starting position, the individuals were asked to lower one leg with the
heel touching the ground. Dragging the heel on the floor, he was asked to extend his leg and
bring it back to the starting position.

Level 3: After taking the starting position, the individuals were asked to slowly extend one leg
in full extension with the heel approximately 12 cm in the air and bring it back to the starting
position.

Level 4. From the starting position, subjects were asked to lower both legs until the heels
touched the floor. They were asked to bring their knees to full extension by pulling on the bed
and to return to the starting position.

Level 5: Taking the starting position, the individuals were asked to extend both legs in full
extension with the knees in a way that both legs were approximately 12 cm off the ground and
to return to the starting position (Mills et al., 2005).

When there was a change of more than 10 mmHg in 3 repetitions at the relevant level during
the test, the test was terminated and the previous level was recorded as the lumbar stability
level. A high level indicates good lumbar stability.

-Statistical Analysis

Statistical Package for Social Sciences (SPSS) Version 24.0 (SPSS Inc., Chicago, IL, USA)
was used for statistical analysis of the data. The data obtained were presented with descriptive
analyses and categorical variables were given as frequency (n) and percentage (%),
continuous variables were given as mean (mean) =+ standard deviation (SD). Age, BMI, TrA
and multifidus endurance values were compared with the Mann-Whitney U test, gender and
lumbopelvic stability levels were compared with Chi- Square test. The statistical significance
level was accepted as p<0.05.

266




RESULTS

The age range of the individuals participating in the study was between 18-25 years. TMD
and control groups were homogeneous in terms of age (p=566), BMI (p=0.137), and gender
distribution (p=0.77). There was no significant difference in the endurance values of the TrA

and multifidus muscles between the groups (p>0.05) (Table 1).

Table 1: Sociodemographic and clinical data

No TMD Miyofasial
Variables N=20 TMD p!
X(SD) N=20
X(SD)
Age (years) 20,25 (0,26) 20,35 (0,27) ,566
BMI (kg/m2) 23,66 (0,90) 22,01 (0,96) ,137
TrA Endurance (sec) 75,91 (8,11) 66,39 (8,05) 317
Multifidus Endurance 76,86 (7,77) 64,66 (5,10) ,090
(sec)
N (%) p’
Gender
Female 15 (%75) 19 (%95) 0,77
Male 5 (%25) 1 (%5)

p'=Mann Whitney U test, p?>= Chi-Square test, BMI= Body Mass Index, TrA= Transversus Abdominus

When the lumbopelvic stability levels of the individuals were analyzed, the majority (45%) of
the M-TMD group was level 3 and the majority (65%) of the control group was level 4. A
high level is an indicator of good lumbar stability, but there was no statistically significant
difference between the two groups (p>0.05) (Table 2).

Table 2: Lumbopelvic stability levels between groups

Lumbo RDC/ TMD
pelvic No TMD Miyofasial Total p
Stability N=20 TMD N=40
N=20
Level 3 5 (%25) 9 (%45) 14 (%35)
Level 4 13 (%65) 8 (%40) 21 :
(%52,5) 282
Level 5 2 (%10) 3 (%15) 5
(%12,5)

P= Chi-Square test, RDC/TMD= Research Diagnostic Criteria for Temporomandibular Disorders, TMD= Temporomandibular Disorders
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DISCUSSION AND CONCLUSION

The study aimed to compare the lumbopelvic stability levels of healthy and M-TMD
individuals. The results of our study showed that the level of lumbopelvic stability was better
in healthy individuals compared to individuals with M-TMD, but lumbopelvic stability was
not significantly and significantly affected in individuals with M-TMD.

In studies, it is accepted that TMD is multifactorial and can cause pain in the ear, forehead,
temple, cervical region, shoulder girdle, thoracic, lumbar, sacral regions, and legs
(Balasubramaniam et al., 2007). In recent years, there has been a significant increase in the
number of patients with TMD, and according to various sources, 8 out of 10 patients who visit
the dentist have TMD symptoms (Walczynska-Dragon & Baron, 2011). The current literature
reports that individuals with TMD have more accompanying pain, especially spinal pain
(Wiesinger et al., 2019; Plesh et al., 2011). This shows that TMD affects general body
functions such as postural asymmetry, foot pressure center, body sway, and spinal curvature
(Sforza et al., 2006).

Spinal stabilization is achieved by the coordinated contributions of the passive tensile forces
of the spinal tissues and the active contraction forces of the lumbar-abdominal muscles. The
core muscles responsible for spinal stabilization are divided into local and global muscle
groups according to their role in stabilization. The local musculature consists of the deep
muscles that stabilize the trunk and are responsible for controlling the intervertebral
movements of the spinal segments. The global musculature consists of the larger and
superficial muscles of the trunk (Panjabi, 2003; McGill et al., 2003). When we evaluated the
endurance of the transversus abdominus (TrA) and multifidus muscles from the local core
muscles in our study, we found that the endurance values of individuals with M-TMD were
lower compared to healthy individuals, but did not create a significant difference. We think
that the lack of local muscular system involvement in our study is because the participants
were young individuals.

The cape effect, tension integrity, and myofascial meridians theories, which explain the
relationship between core stabilization and head and extremity functions, demonstrate that the
extremities and trunk are interconnected. From a holistic perspective, these theories provide
various explanations for the transfer of mechanical forces from the TMJ to the rest of the
body through the myofascial system and explain the relationship between myofascial chains,
TMJ, and whole body posture (Plesh et al., 2011; Wiesinger et al., 2019.). Another approach
explaining the relationship between TMJ and body posture is the body center of the gravity
line, which is the combination of forces that keep the body upright. The head is located on this
line, while the shoulder girdle and pelvis are suspended on this line. The anterior line parallel
to the center of gravity line is formed as a result of thoracic and abdominal tensions and
extends from the tip of the chin to the symphysis pubis. The disturbance of the equality of
these forces, thoracic and abdominal tensions, which keep the body upright, causes incorrect
postures and dysfunctions. Lower extremity or trunk dysfunctions affect the jaw through this
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anterior line (Liem, 2000).

The relationship between postural control and TMD has been examined in many studies. In
one study, it was reported that individuals with TMD exhibited more postural asymmetry
(Ries & Berzin, 2008), while some studies reported that the presence of TMD did not cause
significant changes in postural balance components (Oltamari et al., 2017; Perinetti, 2007). In
our study, when the lumbopelvic stability levels of the individuals were analyzed, the majority
(45%) of the group with M-TMD was level 3 and the majority (65%) of the healthy group was
level 4. When it is known that a higher level is an indicator of better lumbar stability,
individuals with M-TMD had worse lumbar stability compared to healthy individuals, but
there was no statistically significant difference between the two groups. This may be due to
the low age range of the individuals included in the study. In the future, we recommend
designing studies with large sample sizes, classifying TMD according to research diagnostic
criteria, and evaluating the relationship between TMD and lumbopelvic stability in wider age
ranges.
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ABSTRACT

Anterior posture of the head is the most common form of deviation from ideal posture and is
seen in 66-90% of the population. Its incidence is increasing, especially due to the use of
computers and smartphones. Studies have reported that individuals with anterior head tilt have
low craniovertebral angle values, and this may cause postural compensations in other
segments of the spinal region due to the interconnectedness of the muscle chains in the spinal
region. Therefore, depending on these postural compensations, anterior head posture and
cervical joint range of motion may also affect lumbopelvic stability. In this context, the aim of
the study was to evaluate the relationship between head posture and cervical active joint range
of motion with the level of lumbopelvic stability. A total of 60 healthy volunteer students
between the ages of 18-25 years who had no musculoskeletal system problems with evidence
of systemic specific pathologic conditions such as spinal malignancy, fracture, rheumatoid
disease, and who had not undergone any surgical operation related to spine and/or abdominal
problems were included in the study. Head posture was evaluated as a craniovertebral angle
using a goniometer. The measurement was recorded in degrees as the angle between the
horizontal plane and the seventh cervical vertebra and the ear hole. The cervical active joint
range of motion was evaluated with the Cervical Range of Motion (CROM), and the level of
lumbopelvic stability was evaluated with Stabilizer Pressure Biofeedback Unit (Chatanooga,
Australia). Of the individuals who participated in the study, 46 (76.7%) were female, and the
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mean age was 20.71£2.11 years. When the lumbopelvic stability levels were analyzed, 33% of
the students had level 3, 55% of the students had level 4, and 12% of the students had level 5
lumbopelvic stability. The craniovertebral angle mean value of the students was 48.55+5.55°,
which was lower than the norm value (50°). There was no significant correlation between
lumbopelvic stability level and craniovertebral angle values (p>0.05). Cervical flexion and
extension active joint range of motion values were higher in students with level 5 lumbopelvic
stability. However, there was no statistically significant difference in cervical active joint
range of motion values between lumbopelvic stability levels (p>0.05). The study results
showed that students had an anterior head tilt and decreased cervical active joint range of
motion, but this did not affect lumbopelvic stability. Other compensations in the core region
are thought to compensate for this situation in the cervical region. Therefore, evaluation of the
relationship between the cervical joint range of motion and head posture and the dynamic
endurance and performance of local and global core muscles that provide lumbar stability
may reveal the results more clearly. In the future, studies with a larger sample size can be
designed on this subject.
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INTRODUCTION

The ideal posture is to maintain balance in the body in a painless, comfortable manner with
minimal musculoskeletal activity (Kim et al., 2018). Prolonged sitting, smartphone, and
computer use can affect the spine's alignment, leading to deviations from the ideal posture
and, as a result, the anterior head posture (Kage et al., 2016; Kim et al., 2018).

The anterior head posture can affect the functional movements of the head and cervical region
(Kim et al., 2018). It was stated that the anterior head posture decreases the cervical joint
range of motion and the Craniovertebral Angle (CVA) value (Sohn et al., 2010), and it has
been stated that this may be caused by the anterior head posture putting a load on the posterior
region of the spine and the biomechanical change in the craniocervical region (Kim et al.,
2018). On the other hand, the shape and orientation of each segment in the spine affect the
adjacent segment to maintain a stable posture with minimum energy consumption
(Berthonnaud et al., 2005). Therefore, the anterior head posture may cause postural
compensations in other segments of the spinal region due to the interconnectedness of the
muscle chains in the spinal region (Hiirer et al., 2021).

Lumbopelvic stability is important in terms of controlling each part of the body, ensuring the
movement of the extremities and the integrity of the spine, and resisting external forces.
While it connects the spine and pelvis to the shoulder girdle through the fascial system in
terms of the upper extremity, it affects the structures from the low back region to the ankle in
terms of the lower extremities, and its deficiency may increase the risk of upper and lower
extremity injury (Perrott et al., 2012; Silfies et al., 2015; Steinmetz et al., 2010; Willson et al.,
2005). Therefore, depending on postural compensations, anterior head posture and cervical
joint range of motion may also affect lumbopelvic stability. In this context, the study aimed to
evaluate the relationship between head posture and cervical active joint range of motion with
lumbopelvic stability.
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METHODOLOGY

Participants and Data collection tools

This cross-sectional study was carried out on healthy university students aged 18-25 studying
at Bandirma Onyedi Eylil University, Faculty of Health Sciences, Department of
Physiotherapy and Rehabilitation. The exclusion criteria were musculoskeletal problems with
evidence of systemic specific pathologic conditions such as spinal malignancy, fracture,
rheumatoid arthritis, and any surgical operation related to spine and/or abdomen problems.
After the participants were informed about the study verbally and in writing, an Informed
Consent Form was obtained from the participants. The head posture of the participants was
recorded as the CVA value, and the CVA value was measured using a goniometer. Cervical
active joint range of motion was evaluated with Cervical Range of Motion (CROM), and
lumbopelvic stability was evaluated with Stabilizer Pressure Biofeedback Unit (Chatanooga,
Australia).

Head posture

Head posture was recorded as CVA value, and the CVA value was measured using a
goniometer. The measurement was recorded in degrees as the angle between the horizontal
line, the seventh cervical vertebra, and the ear hole (Yip et al., 2008). A CVA angle of less
than 50° can be considered as the anterior head posture (Diab & Moustafa, 2012).

Cervical active joint range of motion

Cervical active joint range of motion was evaluated with the clinically validated and reliable
Cervical Range of Motion (CROM-Performance Attainment Associates, St. Paul, MN, 55117,
United States) device. The CROM device measures the flexion, extension, lateral flexion, and
rotation ranges of motion of the cervical region with three inclinometers and a magnetic
amplifier placed on the neck (Williams et al., 2012).

Lumbopelvic stability level

Lumbopelvic stability level was evaluated with the Stabilizer Pressure Biofeedback Unit
(Chatanooga, Australia, 2005), a valid, reliable, and convenient instrument (Herrington &
Davies, 2005). Participants were first taught the abdominal hollowing maneuver, which
activates the Transversus Abdominus muscle. The Stabilizer Pressure Biofeedback Unit was
placed under the lumbar region and in the middle of the Spina Iliaca Posterior Superior (SIPS)
with the participant in the supine position. The manometer pressure was increased to 40
mmHg, and the patient was asked to perform the abdominal hollowing maneuver and
maintain this maneuver during different test levels. The test progresses from easy to complex,
with the lowest level 0 and the highest level 5. If there was a change of more than 10 mmHg
in the pressure of the manometer at the relevant level during the test in 3 repetitions, the test
was terminated, and the previous level was recorded (Mills et al., 2005).

Statistical analysis

Statistical Package for Social Sciences (SPSS) Version 24.0 (SPSS Inc., Chicago, IL, USA)
statistical program was used to analyze the study data. Categorical variables were expressed
as percentages (%), and continuous variables were expressed as mean+standard deviation.
The conformity of the variables to the normal distribution was examined using the
Kolmogorov Smirnov Test. Kruskal Wallis Test was used to compare CROM and CVA
values according to lumbopelvic stability levels (Levels 3, 4, 5). Pearson Correlation Analysis
evaluated the relationship between CROM and CVA values with lumbopelvic stability level.
The statistical significance level was accepted as p<0.05.
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RESULTS

Sixty healthy university students with a mean age of 20.71+2.11 years participated in the
study. 76.7% (n=46) of the students were female and 23.3% (n=14) were male. According to
the lumbopelvic stability levels of the students, level 3 (33%), level 4 (55%), and level 5
(12%) were found. The CVA value of the students was 48.55+£5.55°, which was below the
norm value (50°). There was no statistically significant difference between the lumbopelvic
stability levels of the students in terms of CVA (p>0.05). Cervical flexion and extension active
joint range of motion values were higher in students with level 5 lumbopelvic stability.
However, there was no statistically significant difference in CROM values between
lumbopelvic stability levels (p>0.05) (Table 1). There was no significant correlation between
lumbopelvic stability level and CVA value, lumbopelvic stability level and CROM values

(p>0.05) (Table 2).

Table 1: Comparison of cervical region measurements at lumbopelvic stability levels

Lumbopelvic Stability Levels
Level 3 Level 4 Level 5 Total p*

n=20 (33%) n=33 (55%) n=7 (12%) n=60 (100%)

mean = SD mean = SD mean = SD mean = SD
Flexion CROM (°) 62.40+2.49 58.78+1.81 62.57+5.21 60.43+11.02 | 0.638
Extension CROM (°) 65.60+2.35 69.72+2.02 70.28+2.24 68.41+10.80 | 0.246
Lateral Flexion
(Right+Left) 92.70+2.48 98.00+2.54 89.42+5.28 95.23+13.65 | 0.258
CROM (°)
Rotation (Right+Left) 120.90+4.61 112.84+3.51 119.85+8.32 116.35+20.57 | 0.368
CROM (°)
Total CROM (°) 341.6048.48 339.3645.69 342.14+16.92 | 340.43+35.34 | 0.948
CVA 48.80+1.29 48.45+0.93 48.28+2.44 48.55+5.55 0.942

CROM=Cervikal Range of Motion, CVA= Craniovertebral Angle, *=Kruskal Wallis Test, SD= Standard Deviation

Table 2: Correlation between lumbopelvic stability level and CVA value, lumbopelvic
stability level and CROM values
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DISCUSSION AND CONCLUSION

Our study investigated the relationship between head posture and cervical active joint range of
motion with the lumbopelvic stability level of healthy university students. The study results
showed that students had an anterior head posture and decreased CVA value, but this did not
affect lumbopelvic stability.

During functional activities, lumbopelvic stability is important in providing optimal force
production, transfer, and control in the distal segments (upper and lower extremities) (Silfies
et al., 2015). The local muscular system in controlling the intervertebral relationships and the
global muscular system in maintaining the movement of the spine and resisting the external
loads applied to the spine make an important contribution to stability (Chuter & de Jonge,
2012). Although many studies have shown that lumbopelvic stability is related to the lower
extremity and upper extremity (Chuter & de Jonge, 2012; Laudner et al., 2021; Silfies et al.,
2015; Willson et al., 2005), the reason why it was not a relationship with the head and
cervical region in our study may be because the lumbopelvic region develops various
compensations within itself. Therefore, evaluation of the relationship between head posture
and the cervical joint range of motion with the dynamic endurance and performance of local
and global core muscles that provide lumbopelvic stability may reveal the results more
clearly. On the other hand, cervical stability is important for cervical mobility (Staes et al.,
2011). Therefore, while head posture and cervical joint range of motion are directly related to
cervical stability, they may be indirectly related to lumbopelvic stability. If cervical stability
had also been evaluated and the relationship between lumbopelvic stability and cervical
stability had been investigated, the results could have been interpreted more clearly.

One of the reasons why head posture and cervical joint range of motion were not related to
lumbopelvic stability in our study may be due to the young age group of the participants in
our study. Although anterior head posture was observed in the participants, lumbopelvic
stability may not have been affected due to the low mean age. Results could have been
different in the older age group. Although not statistically significant, a study found that
lumbopelvic extensor muscle endurance tended to decrease in elderly individuals compared to
young adults, and maximum isometric lift force was significantly related to endurance
duration in young people but not in the elderly. In addition, it has been stated that back muscle
endurance is regulated by different neurophysiological factors in elderly individuals compared
to young adults (Champagne, A. Descarreaux & Lafond, 2009). Therefore, future cohort
studies or studies involving different age groups can be designed on this subject.

Another factor affecting our results may be that the majority of the participants in our study
were female. In a study of athletes, it was found that female athletes had more lordotic posture
and pelvic rotation, male athletes had more trunk muscle strength, and it was stated that
gender-related differences in lumbopelvic kinematics could affect neuromuscular control of
spine stability (Arampatzis et al., 2019). This situation can be revealed more clearly in studies
where the age group is homogeneously distributed.

There were some limitations of our study. The first limitation was that the data collection tools
needed to include cervical stability. The second limitation was the low average age of the
participants and the absence of participants from different age groups. The third limitation
was that the majority of the participants were female.

As a result of our study, it was found that anterior head posture and cervical active joint range
of motion were not related to lumbopelvic stability. In the future, it is recommended to design
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studies that evaluate the relationship of local and global core muscles that provide
lumbopelvic stability with anterior head posture and cervical active joint range of motion,
with participants from different age groups, with larger sample sizes and with a homogeneous
distribution in terms of gender.
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OZET

Insanlar, hayvanlar ve bitkiler ile direkt ya da indirekt olarak bircok bilimsel ¢alisma
yapilmaktadir. Yapilacak bilimsel ¢aligmalarda, canlinin viicudunda iiretilen ve siirekli var
olan viicut elektriginin de iiretim faaliyetlerinde etken bir faktér olarak dikkate alinmasi
kanaatindeyiz ve bu amagla bu ¢alismay1 yaptik. Daisyll inkiibatoriinde yapilacak rumen
similatorlerinde kullanilan koyun rumen sivilarinin gercege daha yakin olmasi i¢in viicut
elektriginin de ortama dahil edilmesi gerektigi kanaatindeyiz. Boylece, sonucu etkileyebilecek
bircok faktoriin yani sira viicut elektriginin de etki faktorleri eklenerek gergege en yakin
ortam saglanmis olacaktir. Calismada 4 kuzu, 4 sisek, 4 gebe koyun ve 4 bas laktasyonda olan
koyun olmak {iizere toplam 16 adet Karayaka koyun 1rki iizerinde yiiriitiilmiistiir. Calismada
elde edilen veriler her grup i¢in 3’er farkli donemde, mera 6ncesi ve sonrast hayvanlarin viicut
elektrikleri Olgiilerek kayit altina alinmistir. Calisma sonunda, koyunlarda viicut elektrik
akimlarinin yemleme oncesinde 0.12+0.001 v tespit edilen degerin yemleme sonrasinda
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0.09+0.002 v tespit edilen degerden yiiksek oldugu goriilmiistiir. Aralarindaki fark istatistiki
olarak 6nemli (p<0.05) bulunmustur. Bununla birlikte, gruplardaki hayvanlarin canh
agirliklarinin farkli olmasinin ve farkli fizyolojik donemlerinde olmasinin yemleme oncesi ve
sonrasindaki viicut elektrik akimlarinda énemli (p>0.05) bir fark yaratmadigi (kuzular harig
(p<0.05)) tespit edilmistir. Diger donemlerde ve gruplarda yapilan Sl¢limlerin, yemleme
sonrasinda viicut elektrik akimlarmin degisebildigi, 6zellikle mera doneminde, meraya
¢ikmadan once ve mera doniisiinde icerde yemlenen hayvanlara gore viicut elektrik
akimlarinin farklilastig1 sdylenebilir.

Anahtar kelimeler: Koyun viicut elektrigi, yemleme oncesi, yemleme sonrast

ABSTRACT

Many scientific studies are carried out directly or indirectly with humans, animals and plants.
In the scientific studies to be done, we believe that the body electricity, which is produced in
the body of the living and which is constantly present, should be taken into account as an
effective factor in the production activities, and for this purpose, we conducted this study. We
believe that the body electricity should be included in the environment in order to make the
sheep rumen fluids used in the rumen simulators to be made in the Daisy Il incubator closer to
the reality. In this way, the most realistic environment will be provided by adding the effect
factors of body electricity as well as many factors that may affect the result. The study was
carried out on a total of 16 Karayaka sheep breeds, including 4 lambs, 4 yearling sheep, 4
pregnant sheep and 4 lactating sheep. The data obtained in the study were recorded by
measuring the body electricity of the animals before and after the pasture at 3 different
periods for each group. At the end of the study, it was observed that the value of the body
electric currents of the sheep, which was determined as 0.12+0.001 v before feeding, was
higher than the value determined as 0.09+0.002 v after the feeding. The difference between
them was found to be statistically significant (p<0.05). However, it was determined that the
fact that the live weights of the animals in the groups were different and they were in different
physiological periods did not make a significant (p>0.05) difference in the body electrical
currents before and after feeding (except for lambs (p<0.05)). It can be said that the
measurements made in other periods and groups, the body electrical currents may change
after feeding, and the body electrical currents differ according to the animals fed indoors,
especially during the pasture period, before going out to the pasture and when returning to the
pasture.

Keywords: Sheep body electricity, pre-feeding, post-feeding.
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ABSTRACT

Wheat is a critical staple food worldwide, providing about one-fifth of the total calorie and
protein intake for people. The flag leaf in wheat exhibits unique physiological and
morphological characteristics, allowing it to stay green for an extended period compared
to other leaves. This makes the flag leaf a vital source of carbohydrates for grain filling
and overall yield. Chlorophyll content serves as a valuable parameter in agricultural
research, helping to assess the degree of persistent greenness or leaf aging. Leaf greenness
can be affected by both abiotic and biotic stresses. Fusarium culmorum (Wm. G. Sm.)
Sacc. is a prevalent and biotically stressful factor affecting wheat in the Thrace Region,
leading to severe diseases. Fungicide application is carried out to control Fusarium
culmorum crown rot. In this study, changes in chlorophyll content (SPAD) of the flag
leaves were examined on the 10th, 12th, 14th, 16th, and 18th days after flag leaves have
fully developed after applying fungicides using UAV sprayers or field sprayers at the
ZGS27 growth stage of wheat. Chlorophyll accumulation was measured using a
chlorophyll meter (Minolta SPAD-502, Osaka, Japan). The leaves were randomly selected
from the main tillers for SPAD measurements. Five readings were taken along the flag
leaf, from the tip to the base. After the fungicide application with the field sprayer,
chlorophyll (51-53) was found to be generally higher than the measurements taken after
fungicide application with UAV sprayers. The infected control group, where no fungicide
was applied, exhibited the lowest chlorophyll content, with SPAD values ranging from 42
to 48.

Keywords: Fusarium culmorum, fungicide, chlorophyll, UAV, drone, unmanned aerial
vehicle, field sprayer
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INTRODUCTION

The rapid increase in world population and climate change (IPCC, 2007) jeopardizes global
food security. By 2050, food demand is expected to increase by 60% and wheat productivity
is expected to decline by 29% due to climatic factors, diseases, and pests (Sing et al., 2016).
The length of time the plant remains green is directly proportional to its capacity to produce
high yields (Thomas and Smart, 1993). Due to the physiological and morphological
characteristics of the wheat flag leaf, it remains green longer than the rest of the leaves,
making it the primary carbohydrate source for grain filling and yield (Li et al., 1998). It has
been reported that variations in photosynthetic rate at high temperatures significantly affect
wheat yield under hot conditions and that yield reduction in the field crop is associated with
continued loss of chlorophyll during grain filling (Reynolds et al., 2000; Reynolds et al.,
2001). Significant relationships were reported between yield and chlorophyll parameters in
triticale genotypes (Hura et al., 2009). It has been reported that chlorophyll can predict the
effect of environmental stress on plant growth and yield (Fracheboud et al., 2004). In order to
determine the foliage index, the chlorophyll value can be determined quickly with the
chlorophyll meter, which represents the amount of chlorophyll and is measured with the
SPAD (Soil plant Analysis) 502 device (Bavec and Bavec, 2001). In recent years, total
chlorophyll content in wheat has been determined by SPAD measurements in the world
(Rharrabti et al., 2001) and Tirkiye (Kdyci, 2022; Mucuk, 2022). In wheat cultivation,
chlorophyll meter is used as a sensitive agricultural decision-making tool for nutrient supply
(Melash et al., 2023). Crop diseases caused by soil-borne Fusarium pathogens in wheat are a
major biotic stressor to high quality, high vyielding food and sustainable agricultural
development worldwide. In Thrace region, Fusarium culmorum is an important fungal agent
causing significant yield reduction (Hekimhan and Boyraz, 2011) and grain quality losses
(Koycti, 2021) in wheat due to severe infection of the root and root collar. At the same time,
in a study conducted in our region, it was determined that this disease agent affected the
amount of chlorophyll in wheat flag leaves (Koycii, 2022). Therefore, fungicide application is
mandatory in the control of this disease agent in Thrace region (Kdycii, 2018; Sukut and
Koycii, 2019). Field sprayer is the most used spraying equipment for fungicide application.
However, after the defence industry and security sectors, unmanned aerial vehicles for
civilian use have become widespread in agriculture (Shilin et al., 2017, Celen et al., 2020).
UAVs (unmanned aerial vehicle) have been widely used in spraying, especially in recent
years (Onler et al., 2023). To date, the change in SPAD chlorophyll value of wheat for F.
culmorum root collar infections has not been studied well enough in our country. Even such
relationships have not been well documented at different growth stages of wheat. Therefore,
the aim of this study was to determine the change in chlorophyll value in flag leaf at 10th,
12th, 14th, 16th and 18th day after treatment with UAV and field sprayer against Fusarium
culmorum root and root collar blight.

MATERIAL AND METHODS
Fungicide Application

For root and root collar rot disease of wheat, fungicides with 250 g/L Prochloraz, 75 g/L
Trifloxystrobin, 50 g/L Cyproconazole; (Basking 100 ml/da, Agrobest, Turkey) were applied
at ZGS 27 (Zadoks et al., 1974) growth stage of wheat.
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In the study, DJI Agras MG-1P Unmanned Aerial Vehicle (UAV) with 8 rotors and 4 spray
nozzles and a conventional field sprayer (FS) with 800 Liter tank capacity and 12 meters
working width (Nedimler Co.) were used for fungicide application for root collar.

Field Experiment

The bread wheat variety "Flamura 85", which was previously determined to be susceptible to
Fusarium culmorum, was used in the experiment (Koycii and Ozer, 2019). Wheat was
infected with Fusarium culmorum S-14 isolate by artificial inoculation (Haidukowski et al.,
2015) at a rate of 1x105 spores/ml during wheat flowering ZGS62 (Zadoks et al., 1974) in the
field conditions (40°59'30.25 "N 27°35'3.97 "E) in Tekirdag Namik Kemal University
experimental field in 2020-2021. These infected seeds were harvested and sown in the plots as
infected seeds for this experiment. The non-infected seed was used as a negative control with
seed fungicide application (40g Pyroclostrobin and 80g Triticonazole, Insure Perform FS,
BASF). Negative control (NC) and infected control (EC) plots were not treated with
fungicides. During the growing period, plant protection and fertilizer applications besides the
experiment 