©
2018 2021

PET
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In dose verification techniques of particle therapies based on PET, the
causes of washout of positron emitters by physiological effects should be clarified. Therefore, we
measured the biological washout rate of implanted 11C and 150 beams on rabbit brains using our
original PET. The experimental data suggested that implanted 11C beam forms 11C02, 11CO ...etc, and
washed out due to blood perfusion and taken up into pulmonary circulation. The washout rate of
implanted 150 was equivalent with cerebral blood flow (CBF) which was measured by 150-labeled water.

These results suggested that implanted 150 beam may react to form H2015 and diffused out. In
summary, the difference of diffusion process in the 11C and 150 beams was observed. This study
provided new data to investigate the biological washout mechanism.
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Table 2. Biological decay constants of 11C and*>O beams.

VOI Beam Biological decay constant (min-t) [fraction (%)]
1C 150

Brain k,, 2.90e-1 + 1.01e-2 [35.0+3.3] 7.42e-1 + 6.00e-2 [59.1+3.2]

kg 4.01e-3 + 8.00e-4 [63.0+4.5] 4.50e-2 + 8.01e-3 [41.9+2.1]
Heart ki, 3.32e-1+4.17e-2 [31.3£3.2] 8.27e-1 + 2.02e-3 [40.5+3.6]

kg 1.00e-3 + 8.85e-4 [68.6+3.1] 5.01le-3 + 1.03e-4 [59.5+3.9]
Lung ki 3.48e-1 + 8.70e-2 [30.2+5.5] 8.85e-1 + 4.03e-2 [40.4+2.3]

kg 1.14e-3 + 8.48e-4 [69.8+5.2] 4.00e-3 + 4.45e-4 [59.6+5.5]
Liver ki - -

kg 6.84e-3 + 8.87e-4 [100.0] 5.37e-3 + 2.00e-4 [100.0]
Kidney ki - -

kg 4.45e-4 + 2.22e-5 [100.0] 1.51e-4 + 2.35e-5 [100.0]
Intestine ki, N/A2 -

kg N/Aa 1.37e-5 + 2.00e-5 [100.0]
aN/A indicates not applicable
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