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Development of new imaging probes for medical use by radioactive isotopes produced
with cyclotron beam
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The stable supply of the radioactive isotopes (RI) is essential for medicine and
basic science that use the RI. However, we have no systematic Rl production and supply system in Japan.
In this study, we have developed the large scale irradiation apparatus for Rl production using cyclotron
beam and prepared 124-1, 62-Zn, and 191-Pt as new probe RI for PET and SPECT. These Rl will take an
important role for early diagnostics and therapy for cancer, drug development, as well as basic research
of medicine and pharmacy. We also recently focus on development of targeted alpha therapy using 211-At,
especially, for treatment for recalcitrant tumor. Furthermore we have developed purification method for
99m-Tc produced by an accelerator to confirm the domestic supply system for 99m-Tc.
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B(1.4%) exchange
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extraction
99nry, 100 99, . Solvent
¢ 6.01h ""Mo(p,2n)”"Tc IT(100%) 10 MBq SPECT

extraction

i 4.18d "Te(pn)'*1I  EC(75%) 30 MBq Solvent  PET
B(25%) extraction
Yipt  2.91d  "Pt(p,xn)""'Au EC(100%) 27 MBq Solvent Therapy

Au="pt extraction  Tracer

WAL 814 Bi(dny At EC(99.8%) 37MBq Solvent  Tracer
(0.2%) extraction

WAt 721h ®Bi(e,2n)"At EC(58.3%) 37 MBq Solvent  Therapy
a(41.7%) extraction
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The determined scheme to purify **™Tc

Irradiated "*Mo0, 40 g
Dissolved in4 M NaOH
| MtMo + Mo, *"Tc in 4 M NaOH 120 ml |

+15 ml MEK
NaOH Shake for 2 min MEK

"o + **Mo 5 ppm of ™Mo, **"Tc in MEK 15 ml

in 4 M NaOH 120 ml |
b : Take to dryness

+2 ml saline
Saline 3 ml

Alumina column 5 mm @ x 46 mm

#mTe in saline 5 ml
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