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Boron neutron capture therapy (BNCT) has recently attracted attention and is a targeted radiotherapy method,
based on the nuclear reaction of neutrons and 1°B. Success of BNCT is dependent on the sufficient accumulation
of 9B in tumor cells and not in normal cells. However, even tumors of the same grade may be differ according
to their biochemical properties. Therefore, it is necessary to assess '°B accumulation in each case prior to
performing BNCT. BPA, 1°B-borono-L-phenylalanine, is the most frequently used '°B carrier, and ¥F-FBPA,
an 8F-labelled analog of BPA, has been developed to predict 1°B accumulations in tumors and normal tissues
by positron emission tomography (PET). Before BNCT, 8F-FBPA-PET study is carried out to evaluate the
tumor to normal tissue accumulation ratio. However, the synthesis of ®F-FBPA, which is a radiolabeled amino
acid, is limited due to low radio yield, low synthetic yield, and high cost. Therefore few hospitals or institutions
can perform synthesis of 8F-FBPA practically. In this study, we have developed two novel methods of
18F-FBPA radio-synthesis, 6-step production method and 3-step production method. Because of its simple
procedures, we built a three-step production method into the 8F-FBPA automatic synthesizer. With several

modification of the synthesizer, the radio yield of results of 8F-FBPA produced by the automatic synthesizer



has been improved to be approximately 10 % yielding. Under the non-disclosure agreement, we discussed with
affiliated companies and exchanged information about 8F-FBPA synthesizer in order to derive our research
result to the company. The company agreed with us to collaborate and promote clinical trials for the approval of
PET examination using 18F-FBPA, and in cooperation with related academic societies, to formulate guidelines
for PET examination using 18F-FBPA.
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