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TAYF VIERRICEBIHFETAIEATARENE LT, ¥4 70 oy TREHEZ o)
BB CTH B0 T o (ZHEBMERZIE OHEWIEE LT, T A ¥ F » %1%k L7z PSMA (Prostate
Specific Membrane Antigen) HE[ aftif#ESE ([P AtIPSMA-5) OBFSIIKI L7z, HEET NV~ R
12 PV ALIPSMA-5(0.4MBq) DA G- 2175728 &5, KERIFRPIEERRE RO, Z0%
R LB IR B 2 52 % L, 2024 456 H X 0 45 1 MAEE M 335 74 5% (first in human 3U5%)
ZBIMG U720 F 720647 L CHEM O MR FIRBR ST 27 A8 F v bF b AR EL
HMERIEEEBRICOWT Y, PELTW I LOBEANDELELZET LTW5S, 5%, fhofmk
WCHIWRTEL LD ICH BN E N7 7 A5 F VEREOREDLEDTBY, 7AF¥F VAl
DA ARSEOEIN IR BEE LTHIUTR T 5 2 & 2 Wi L 72w,
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WA, Mo 7RISR AT 2LaWI, B
THOBMEEZ DI LT, BOBWN S HHT
FT-ELCEWTAET /) AT 4 7 A (ther-
anostics) VEHZ LD TW5E, T/ AT 47
A 1%, therapeutics & diagnostics % fill &5 L 7z &
HTHY, RN E LIRS & EHE T —
HUTHEGT 8722 REATTH 5o RS
YT AT A4 7 AT E T H—0 1O R
% (single photon emission computed tomography,
SPECT), ¥ 7213M 81 HUL B &4 (positron
emission tomography, PET) & I % Wi (%5 K
WA TEN D F ORI MRS 5. ZOK,
AL % B T AR D S ot F 7213 BRI
IEAEICEY) ) B2 5 2 LT, EHFORWREIIHL
T, BT AV b= THR BEFGR) 217
D EV)RNT D Do W DORGHIGEHE (S
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YA O & 9 IZLFIBITTT I E LT
FERinHETH 5 (Fig. 1o
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Intravenous administration of
5/ the PSMA ligand (2!At-PSMA-5) .+
to prostate cancer patients.

|
21At-drug accumulates in the

metastatic lesions with PSMA
expression and emits alpha rays.
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Cancer cell death

Alpha rays emitted from 2!At induce cancer cell death.

= Domestic production is possible using an accelerator.
= A large therapeutic effect can be expected for refractory cancer.
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Fig. 1
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PSMA-617, R4 © Pluvicto) (& BEIZRRK T
AENTWAS, ["LulPSMA-617 (ZAZ#EIAHE 12

Targeted alpha therapy using an astatine-labeled PSMA ligand ([*'' At]PSMA-5) (Color online)

['®F]PSMA-1007 PET/CT

Fig. 2 PSMA-targeted PET image labeled with '*F, a
positron-emitting nuclide: Multiple lymph node
metastases (red arrows) that could not be identi-
fied using conventional methods can be detected

(Color online).
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3. PSMA EMaifiBE
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Fig. 3 PSMA-PET images of advanced prostate cancer:
A refractory case to beta-ray therapy using lute-
tium ("”’Lu), but achieved complete remission
with alpha-ray therapy using actinium (***Ac)
(Quoted from Reference 2 in accordance with the

open access policy) (Color online).
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Fig. 4 Antitumor effect after a single administration in
a prostate cancer model mouse (left) and biodis-
tribution in a tumor-bearing mouse model (right).
High accumulation in the tumor (arrow) was con-

firmed (Color online).
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Automatic separation and
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Fig. 5 Astatine automatic separation and purification
device and labeling synthesis device installed in
the GMP area of Osaka University Hospital (Color
online).
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Fig. 6 Rendering of the TAT Cyclotron Building (Osaka
University), the Center for Social Implementa-
tion of Alpha-Particle Nuclear Medicine Therapy

(Color online).
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Abstract

Clinical Application of Targeted Alpha Therapy
Using Astatine (2'7At)
—PSMA Targeted Alpha Therapy for Prostate
Cancer—
Tadashi WataBE™: Graduate School of Medicine, Osaka
University, T watabe.tadashi.med@osaka-u.ac.jp

Astatine is an alpha-emitting radionuclide that can be
produced using cyclotrons. We have successfully devel-
oped a PSMA-targeted alpha therapy agent labeled with
astatine ([*!'At]PSMA-5) for the treatment of refractory
prostate cancer. In tumor-bearing mouse models, a single
administration of [P At]PSMA-5 (0.4 MBq) demonstrated
excellent antitumor effects. In June 2024, we commenced a
phase I investigator-initiated clinical trial (first-in-human).
Furthermore, we completed planned dosing for 11 patients
in an ongoing phase I investigator-initiated clinical trial
using sodium astatide for refractory thyroid cancer. I hope
that astatine-based drug discovery from Japan will become

a groundbreaking cancer therapy in the world.
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