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A washout study in carbon ion therapy using a OpenPET prototype
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Positron emission tomography (PET) provide a promising tool for in situ
noninvasive confirmation of the treatment delivery in ion beam therapy. We developed an in-beam PET
dubbed OpenPET, , and successfully imaged C-11 distribution in a phantom irradiation. However, images of
living objects are blurred due to washout by physiological effects. To compensate the washout effects, to
obtained absolute washout rate and understanding the mechanism is important. The present study provided
values of washout rates, k2m=0.54 min-1 and k2s=0.011 min-1 with a model (two washout model) for rat
brain irradiations. The faster value was found to be close to cerebral blood flow. Also we compared
washout rates with and without administration of acetazolamide which is vasodilator. Slower washout rates
were observed for the stressed group. This may be explained by implanted C-11 turned into CO2 because
acetazolamide is inhibitor carbonic anhydrase.
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