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OZET

Manyetik rezonans goriintiileme, iyonize radyasyon icermeyen ve klinik olarak nispeten kolay erisilebilir bir
yontemdir. Saglikli ve hasta dokular arasinda kontrast farkinin gelistirilmesi i¢in kontrast ajanlarimin manyetik
rezonans gorintiilemede kullanilmas: s6z konudur. Kontrast ajanlar, gériinti kalitesinin iyilestirilmesi, saghkl ve
hasta dokulara dogru teshisin konulmaigin onemli bir gereksinimdir. Son dénemlerde nanopartikiillerin
sergiledikleri olumlu dzellikler sayesinde birgok farkl alanda oldugu gibi saglik alaninda da siklikla arastirnlmas,
kontrast ajan1 olarak nanopartikiillerin aragtinlmasim da on plana ¢ikarmustir. Yapilan ¢alismalar demir oksit
nanopartikiillerinin kontrast ajan1 olarak kullamilmasindaki potansiyeli gostermistir. Giintimiizde klinik kisimda
kullanmilan T> kontrast ajanlar ¢ogunlukla demir oksit tabanhdir. Sinerem, Resovist, Feridex, Ferumoxtran gibi
stiperparamanyetik demir oksit tabanh ve klinik olarak kullamlmakta olan iiretimler mevcuttur. Ancak klinikte
kullanilan demir oksit tabanli kontrast ajanlarinin teghiste yetersiz kalmasi, biyouyumluluk problemi gostermesi,
doygunluk manyetizasyonlarindaki yetersizlik ve buna bagh olarak goriintiilerin iyilestirilmeye gereksinim
duymas: gibi negatif yanlar1 vardir. Bu negatif durumlar teshisin zorlagmasina veya yanhs olmasina neden
olmaktadir. Bu galigmada, yukarida bahsedilen gereksinimler gdz oniinde bulundurularak biyouyumlu, islak-
kimyasal {iretim siireglerinden arindirilmig, sentezlenmesi ve tekrarlanabilirligi yiiksek demir oksit nanopartikiiller
tiretilip karakterize edilmigtir. Nanopartikiillerin tretilmesi i¢in nanokiire litografi yontemi kullanilmstir.
Kolloidal polistiren polimer kiirelerin tek tabaka formunda sablon olusturabilme dzelligi kullamilmistir. Demir
oksit nanopartikiillerin tiretimi polistiren kiire sablonu iizerine demir metalinin ve silikon dioksit katmanlarinin
elektron demet buharlagtirma sistemi (E- beam Evaporator) kullanilarak kaplanmistir. Uygulanan iiretim yontemi
nanopartikiil {iretimine bir alternatiftir. Tiim islem adimlar temiz oda kosullarinda gergeklestirilmistir. Uretilen
nanopartikiillerin - biyouyumlulugunun arttinlmast igin yiizeyleri silikon dioksit katmam ile kaplanarak
biyouyumluluk arttirlmustir. Silikon dioksit kaplamasi aym zamanda nanopartikiillerin stabilitesini ve kararliligim
arttirmugtir. Tiim kaplama islemleri vakum altinda_gergeklestirilerek demir katmanin oksanmesi en aza
indirilerek doygunluk manyetizasyonu arttirilmustir. Uretilen nanopartikiillerin boyut dagilimlan taramali elektron
mikroskobu (SEM), gegirimli elektron mikroskobu (TEM), dinamik 1s1k sagilim (DLS) karakterizasyonlari
sonucunda 200-230 nm arah@inda olmakla birlikte yiiksek doygunluk manyetizasyonu sergilemistir. SEM ve TEM
karakterizasyonlar1 kullamlarak, {iretilen nanopartikiillerin kéise benzeri morfoloji sergiledikleri gdsterilmigtir.
Sonug olarak, iiretilen nanopartikiillerin yiiksek doygunluk manyetizasyonu, kise benzeri morfoloji,
biyouyumluluk, stabilite, kararhilik, kolay iiretilebilme, maliyetin digitk olmasi gibi ozellikler sergiledigi
gosterilmistir.
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INVESTIGATION OF THE POTENTIAL USE OF IRON OXIDE NANOPARTICLES
MANUFACTURED USIN(EPRY PRODUCTION METHODS AS T2 CONTRAST
AGENT IN MAGNETIC RESONANCE IMAGING

Magnetic resonance imaging is a non-ionizing radiation imaging technique that is clinically accessible. In magnetic
resonance imaging, contrast agents are used to improve the contrast between healthy and lesions Contrast agents
are essential for improving image quality, correctly diagnosing healthy and lesions. Thanks to the positive
properties exhibited by nanoparticles, expiration times are also in the field of health as in many different areas,
and it has also highlighted the placement of nanoparticles as a contrast agent. Studies have shown the potential of
using iron oxide nanoparticles as a contrast agent. T2 contrast agents used in clinical practice today are mostly
iron oxide-based. Superparamagnetic iron oxide-based productions such as Sinerem, Resovist, Feridex,
Ferumoxtran are available for clinical use. However, the iron oxide-based contrast agents used in the clinic have
drawbacks such as inadequacy in diagnosis, biocompatibility issues, and insufficient saturation magnetizations,
necessitating image enhancement. These negative circumstances make the diagnosis difficult or incorrect. In this
study, biocompatible, free from wet-chemical production processes, high synthesis and reproducibility, iron oxide
nanoparticles were produced and characterized, taking into account the above-mentioned requirements. The
nanosphere lithography method was used to produce nanoparticles. The ability of colloidal polystyrene polymer
spheres to form a template in the form of a monolayer was used. The production of iron oxide nanoparticles was
carried out by deposition of iron metal and silicon dioxide layers on a polystyrene sphere template using an electron
beam evaporation system (E-beam Elp()l'ill()l’). The applied production method is an alternative to nanoparticle
production. All processing steps were carried out under clean room conditions. In order to increase the
biocompatibility of the produced nanoparticles, their surfaces are covered with a silicon dioxide layer. The stability
and steady of the nanoparticles were also improved by the silicon dioxide coating. Saturation magnetization is
increased by minimizing the oxidation of the iron layer by performing all the coating proce ssunder vacuum.
The size distributions of the produced nanoparticles are in the range of 200-230 nm as a result of scanning electron
microscopy (SEM), transmission electron microscopy (TEM), dynamic light scattering (DLS) characterizations.
In addition, the high saturation magnetization of the produced nanoparticles was demonstrated using a vibrating
sample magnetometer (VSM). Using SEM and TEM characterizations, it has been shown that the produced
nanoparticles exhibit bowl-like morphology. As a result, it has been shown that the produced nanoparticles exhibit
properties such as high saturation magnetization, bowl-like morphology, biocompatibility, stability, steady, ease
of manufacture, and low cost.
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