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Abstract

The development of radiopharmaceuticals which emit alpha particles is the active research area both from clinical and
engineering standpoint. 22° Ac has been an attracting radioisotope as the promising candidates for alpha-immunotherapy
which can be produced with election LINAC gamma-ray via 226Ra(~,n)??°Ra —225 Ac reaction. To propel this production
path, we need to develop 226Ra source for an irradiated target but 226Ra is currently not commercially available in Japan.
So we have focused on extracting 22Ra from uranium mining tailings to build an effective process to create the 226Ra
target. This paper describes the initial result of chemical compound analysis of the sample material from Nigyo-touge, a
high-level estimation of the required amount of 226Ra to fulfill the clinical needs of 22° Ac based PHITS simulation and

oversees the future study plan including target design and irradiation experiment.
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Figure 1: %8Ga-PSMA-11 PET/CT scans of a patient with
metastatic castration-resistant prostate cancer (mCRPC).
Pretherapeutic scan with tumors distributed (A),Postther-
apeutic scans with 3 cycles of 9-10 MBq of 222 Ac-PSMA-
617 at bimonthly intervals (B), and a follow-up scan after
the finishing treatment (C) [2].
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Table 1: Current and Potential Production Methods of Ac-225 [3]

Prodution Method

Capability Requirement

229Th %225Ra *)225AC
232Th(p, X)225AC
226Ra(p, 2n)225Ac
226Ra(’y, n)225Ra _>225Ac

229Th source

High energy proton beam ( < 500 MeV)
Low energy proton beam ( < 50 MeV)
Low energy electron beam ( < 50 MeV)
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Figure 2: A schematic overview of Ac-225 production from
Ra-226 with electron LINAC.
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Figure 3: A measurement sample of Mn filtering sand
tested at Ningyo-touge.
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Figure 4: Result of y-ray spectroscopy of the sample san

where the ~y-rays derived from Ra-226 and its daughter nu-
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Figure 5: The decay of Ra-225 and the growth of Ac-225.
The activity of Ac-225 reached maximum 417 hours after
the irradiation finished and it can be repeatedly separated
from Ra-225 and Ra-226 in every 417 hours.
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