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Gamma-camera and Gamma-probe development in
Turkey using CdZnTe crystals

X- and Gamma-ray medical imaging systems utilizing CdZnTe as active material offer great advan-
tages compared to conventional scintillator systems. CdZnTe based detectors have better energy
resolution, better scatter rejection capability and allow faster readout. On the other hand, the ma-
terial itself is hard to produce and due to its’ use in defense-related applications, it is hard to import
large quantities.

To overcome these difficulties, a collaboration between METU Crystal Growth Laboratory, Sabanci
University High Energy Astrophysics Laboratory and Ileri Ar-Ge Ltd. has been formed to develop
the imaging systems in-house. The collaboration includes scientists from Abant Izzet Baysal Uni-
versity, Anadolu Saglik Merkezi and Istanbul Oncology Hospital as well.

In this presentation, after a brief summary on crystal growth and surface preparation, a more
detailed description of the detector and collimator design and tests will be provided. Future work
regarding phantom tests and clinical tests will be discussed as well.
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Goriintileme Sistemlerinde Elektronik Olciim
Devreleri ve Yazilimlari Tasarimi: Darbe Sayici

Ornegi

Laboratuvar deneylerinde kullanilmak tizere cesitli 6l¢iim ekipmanlarina ulagmak maliyetleri ne-
deniyle gii¢ olabilmekte. Bu nedenle, diisiik maliyetle iiretilebilecek elektronik 6l¢iim devrelerinin
gelistirilmesi, ytksek biitce gerektiren cihazlara ulagimin miimkiin olmadif tiniversite laboratu-
varlari i¢in olduk¢a yararlidir. Bu amacla cesitli deneylerinde kullanilabilecek 6l¢im devreleri ve
yazilimlarmin gelistirilmesi planland. Ilk asamada yiiksek frekansli darbeler icin sayic1 tasarimi
gerceklestirildi. Deney diizenegine dogrudan baglanabilen bu tasarim ile sinyal sayilabilmekte,
kaydedilebilmekte ve deney diizenegindeki mekanizmalar kontrol edilebilmekte. Cok diisitk maliyeti
ile laboratuvarda tretilerek kullanilabilecek bu sayic1 tasarimi ayni zamanda agik kaynakli olarak
genel kullanima sunuldu.
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Goriintilleme Amach Sintilator Yapimi

Nikleer 6l¢iim ve goriintileme yontemleri saglik, cevre, giivenlik vb. alanlarda siklikla kullanil-
maktadir. Arastirma siirecinde olan yeni teshis/tedavi sistemleri, sinir giivenliginin gerektirdigi
biiyiik hacimli tarama veya alarm sistemleri, gida ve cevre saghg icin gereken izleme sistemleri
farkli 6zelliklerde ve amaca uygun detektorlerin tretimini gerekmektedir. Katkili organik sin-
tillator detektorler diigiik maliyetleri, istenilen geometride hizla iretilebilir nitelikte olmalar1 ve
hizli tepkileri nedeniyle pek ¢ok alanda amaca uygun ve verimli ¢6ztim sunarlar. PVT (polyvinyl-
toluene), PMMA (Poly(methyl methacrylate)) PS (polystyrene), ER (Epoksi recine) gibi seffaf polimer-
ler bu tip detektorlerin iiretimi icin uygun taban malzeme olarak gériilmektedir. Antrasen gibi
coklu benzen halkasina sahip katkilar kullanilarak bu taban malzemenin radyasyon duyarlilig art-
tirilabilir ve sintillasyon dalga boyu istenilen bolgeye kaydirilabilir. Katkili organik sintillatérlerin
iretimi katkilanmis monomer ile yapilabilecegi gibi 1s1l mekanik veya kimyasal ¢6zdiirme yo6n-
temleri ile polimer fazinda da gergeklestirilebilir. Bu ¢alisgmada PS ve ER taban i¢ine katkilanmig
PPO (2,5-Diphenyloxazole) ve POPOP (1,4-bis (5-fenil-2-oksazolil) benzen) igeren sintillatorlerin
niikleer 6l¢iim tepkileri degerlendirilmistir. 185-870nm bolgesine duyarli fotocogaltict (PMT) ile
yapilan 6l¢timlerde sinyal miktarinda 8 katlik bir artis saglanmusgtir.
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Radiation Dose Measurements to the Interventional
Cardiologist Using an TLD Personal Dosimeter

The aim of this study was to determine the radiation dose of the cardiologist, nurses and technical
staff in the pediatric angio laboratory during their diagnostic and therapeutic applications. This
study is also to compare the radiation dose in the applications performed in our country with
the doses exposed on a world scale. Individual doses of interventional radiology workers were
determined by TLD dose measurement technique. A total of 137 applications were performed
in the pediatric angiography laboratory during our study. The radiation dose received for each
personnel in a single application was determined, and the total dose values were measured in the
sequential applications. If the annual workload is taken into consideration, it is calculated that the
personnel with high workload may be exposed to a dose of 1384,56 XSv per year. Furthermore,
from the total dose values, the doses per procedure were calculated to be in the range of 6,5 to
11,07 ¥Sv. These results are consistent with the literature. It is seen that it is also below the values
found by many researchers.

Keywords: Radiation dose; interventional cardiology; TLD; radiation protection; pediatric angiog-

raphy
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