Development Electron Tracking Compton Camera (ETCC) for multipurpose medical imaging

T.Tanimori, S.Sonoda, T.Mizumoto, H. Kimura', S.Komura, H.Kubo, Y.Matsuoka, Y.Mizumurat, K.Miuchi?, M.Oda, T.Sawano, A.Takada, S.Kurosawa?®, S.Kabuki*
Department of Physics, Kyoto University, Japan * 3Radioisotope Research Center, Kyoto Uniiv.,, Japan, 2 Department of Physics, Kobe University, Japan, ¥ The Institute for Materials
Research, Tohoku University, Japan, ¥ Tokai University, Radiation Oncology. Japan

URL: http://www-cr.scphys.kyoto-u.ac.jp/research/MeV-gamma/en/
Abstract: PET and SPECT achieved great successes in medical imaging. These detectors, however, have energy limitations, which is a problem in designing new-molecular
imaging reagents. We have developed an Electron-Tracking Compton Camera (ETCC) to give the wide energy range (200-1500keV), wide field of view (4str) and abilities of
background rejection and clear imaging using the tracking of recoil electrons. Thus ETCC has a potential of the development of new reagents. Until now we carried out several
imaging reagent studies of double clinical tracer imaging with FDG and 1-131-MIBG, and imaging of Zn-65, Mn-54 and Fe-59 in mice. Also, ETCC images continuum gamma-rays
by removing backgrounds using dE/dx of the track, which enables to monitor the Bragg peak location by detecting prompt gammas. We successfully obtained the on-time
images of 511keV and continuum gammas rays from the water irradiated by 140MeV proton. In 2013 we have improved all readout system of ETCC, by which its tracking
efficiency and data transfer rate ere improved with 10 times, and 50 times. Now ETCC obtain clear images with the use of 50MBq FGD, and starts the test of tomographic image
using two ETCCs. We will present its imaging performance including the proton beam test with similar intensity in proton therapy.
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Features of ETCC Expectation for Medical Application
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We checked the imaging performance of SMILE-1I 30-cm cubic ETCC (originally for
ASTRO) for proton therapy by measuring the continuum gamma rays from the water N
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target irradiated by140 MeV proton beam in RCNP Ring Cyclotron in Osaka Univ.
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