A study on tumor boron dose evaluation using a pharmacokinetic model based on 8F-BPA
dynamic positron emission tomography (PET) Imaging in boron neutron capture therapy (BNCT)

Yasunori SHUTO?!-2) Satoshi NAKAMURA37) Mihiro TAKEMORI# Hana ENDO?3>) Naru YOSHIDA®) Tetsu NAKAICHI3) Shuka NISHINAZ23) Yusaku KASAI17)

JULY 19-22 Homare MURATAL?)  Ai NAKAOKA3 Tairo KASHIHARA* Mitsuko MASUTANI® Tomonori GOKAY Kimiteru ITO® Hiroshi IGAKI?#
\/*NCOU\/ER BC lDepartment of Radiological Technology, National Cancer Center Hospital 2Department of Comprehensive Oncology, Nagasaki University Graduate School of Biomedical Sciences 3Division of Radiation Safety and Quality Assurance,
! National Cancer Center Hospital* Department of Radiation Oncology, National Cancer Center Hospital >’Department of Radiological Sciences, Komazawa University Graduate School ®Department of Radiological Sciences, Tokyo

JUINT AAPM ‘ CUMP MEETING Metropolitan University ’/Medical Physics Laboratory, Division of Health Science, Graduate School of Medicine, Osaka University 8Department of Molecular and Genomic Biomedicine, Center for Bioinformatics and Molecular
Medicine, Nagasaki University Graduate School of Biomedical Sciences? Department of Diagnostic Radiology, National Cancer Center Hospital

ABSTRACT INTRODUCTION METHODS AND MATERIALS
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boron drug distribution for treatment  Role of 18F-BPA-PET: Evaluates the biodistribution of who underwent dynamic 18F-BPA-PET imaging and 1h static PET SUVs
eligibility, but is rarely incorporated into boron drug (BPA) and is used to assess eligibility for BNCT . o (IRB : NCCH2017-091) => Evaluation metrics : MAE and correlation coefficient
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pharmacokinetic model. o\, BolusInection | PET Acquisition (Dynamic or 1 h) » B boron concentrations for continuous BPA infusion were each normalized to
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rate constants (K1-k4). Model-estimated L
voxel-wise SUVs were compared with 1-h
static PET SUVs after bolus injection using

Workflow for voxel-wise estimation of the rate constant k in the model * 1h neutron beam irradiation using CICS-1 (BNCT system)

Fig.1 18F-BPA and BPA administration protocols =» Reduction of uncertainty due to heterogeneous boron distribution * Blood boron concentration (BBC): 25 ppm
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signed-rank test. RESULTS * DISCUSSION

Results: Estimated SUVs strongly correlated : L
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evaluation accuracy and support
personalized BNCT.

- Validation of the derived rate constants by comparing model-estimated voxel-wise SUVs with 1-h static PET SUVs.
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