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Challenge to tumor pathology by particle beams &#8211; biological washout study
using In-beam PET
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During particle beam therapy, positron-emitting nuclides generated in the
body by the nuclear fragmentation reaction of the treatment beam are mainly metabolized by the
bloodstream, and the rate at which they are washed out is considered to indicate the hemodynamics of

the tumor. Since the response of tumor tissue to radiation therapy is reflected in changes in blood

perfusion, oxygen status, and hemodynamics, we hypothesized that the washout rate itself would be a

biomarker of tumor hemodynamics, and verified this through animal experiments. As a result of
conducting heavy ion beam irradiation experiments on rat tumor models, it was found that the
distribution of biological washout rate could be determined depending on the vascular dynamics
within the tumor. It has been suggested that PET monitoring of heavy ion radiotherapy makes it
possible to determine the pathological state of tumors and treatment effects.
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Figure 1 Experimental scheme and setups: (a) MR angiography with 7 T MRI system; (b) **C ion beam irradiation in
biological experimental room in HIMAC; and (c) PET scan with TBS-PET.
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Figure 2 Experimental results of the tumor model rat. (a) Reconstructed PET image acquired by TBS-PET. The red
arrow indicates the *C ion beam incident direction. (b) Enlarged PET image of the tumor (axial image). (c) The tumor
blood vessel image (axial image) acquired by MR angiography. (d) Time-activity decay curves of the dynamic PET
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