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Octreotate Somatostatin receptor neuroendocrine tumor AR42)
NeoBOMB1 Bombesin receptor prostate and breast cancers PC-3
Pentixather CXCR4 hematological malignancies Jurkat
and some solid tumors
PSMAG617 PSMA prostate cancers LNCaP
Minigastrin CCK2 receptor medullary thyroid carcinomas TT
FEShE RORER & T I)LEMD
Lintuzumab CD33 acute myeloid lymphoma HL-60
Rituximab CD20 non-Hodgkin's lymphoma Raji

Trastuzumab HER2 breast cancer SK-BR-3
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1. Gong Y, et al. Cancer. 2005;103(9):1763-17609.

2. Simon R, et al. J Natl Cancer Inst. 2001;93(15):1141-1146.
3. Gancberg D, et al. Ann Oncol. 2002;13(7):1036-1043.

4. Zidan J, et al. Br J Cancer. 2005, 93(5):552-556.
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Optimization of modification conditions and affinities for HER2

molar ratio
(Trastuzumab : DOTA-NHS)
Trastuzumab 1:50 1:100
Number of DOTA per 0 46 6.6
one Trastuzumab
Kd 1.2 nM 4.9 nM 7.8 nM

PET images of mice implanted HER2(+) and HER2(-) tumors
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Patient No. 1. Patient No. 4.

Coronal

64Cu-DOTA-
Trastuzumab
-PET

MRI

64Cu-DOTA-Trastuzumab PET Imaging in Patients with
HER2-Positive Breast Cancer

Kenji Tamura, Hiroaki Kurihara, Kan Yonemori, Hitoshi Tsuda,
Junko Suzuki, Yuzuru Kono, Natsuki Honda, Makoto Kodaira,
Harukaze Yamamoto, Mayu Yunokawa, Chikako Shimizu, Koki
Hasegawa, Yousuke Kanayama, Satoshi Nozaki, Takayuki
Kinoshita, Yasuhiro Wada, Shusaku Tazawa, Kazuhiro Takahashi,
Yasuyoshi Watanabe and Yasuhiro Fujiwara

J. Nucl. Med., 54 (11), 1869-1875, 2013
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225A¢-PSMA-617 for PSMA-Targeted a-Radiation Therapy of
Metastatic Castration-Resistant Prostate Cancer

Clemens Kratochwil*!, Frank Bruchertseifer*?, Frederik L. Giesel!

, Mirjam Weis?, Frederik A. Verburg?,

Felix Mottaghy®, Klaus Kopka*, Christos Apostolidis®, Uwe Haberkom', and Alfred Morgenstern”

! Department of Nuclear Medicine, University Hospital Heidelberg, Heidelberg, Germany; *European Commission, Joint Research
Centre, Institute for Transuranium Elements, Karlsruhe, Germany; *Department of Nuclear Medicine, RWTH University Hospital
Aachen, Aachen, Germany; and “Division of Radiopharmaceutical Chemistry, German Cancer Research Center, Heidelberg,

Crermany

B c

Ac-DSMA “ Ac PSMA :
v,

e b

12/2014
PSA =2.923 ng/mL

712015
PSA = 0.26 ng/mL

9/2015
PSA<0.1 ng/mL

A B Cc D

FIGURE 1. ®5Ga-PSMA-11 PET/CT scans of patient A. Pretherapeutic
tumor spread (A), restaging 2 mo after third cycle of *Ac-PSMA-617
(B), and restaging 2 mo after one additional consolidation therapy (C).
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FIGURE 3. %5Ga-PSMA-11 PET/CT scans of patient B. In comparison

to initial tumor spread (A), restaging after 2 cycles of [B-emitting
77 u-PSMA-617 presented progression (B). In contrast, restaging after
second (C) and third (D) cycles of a-emitting 2>>Ac-PSMA-617 pre-
sented impressive response.
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Attractive radionuclides for radiotherapeutic applications

Radionuclide Decay mode Half-life .Max ra.n ge
in soft tissue
1-131 p-emitter 8.0 days 2 mm
1-123 Auger electron emitter 13.2 h <100 nm
Halogen .
1-125 Auger electron emitter 60.2 days <100 nm
At-211 o-emitter 7.2 h 60 n
Y-90 B-emitter 64.1 h 12 mm
Lu-177 B-emitter 6.7 days 2mm
Metal .
Ac-225 o-emitter 9.9 days 60 n
Bi-213 o-emitter 45.6 min 80 pn




New Wave for Anti-tumor antibodies development

Extra molecular design of cleavage is unnecessary due to short half-life of o emitter
Advantage of TAT-antibody

0Y-OTSA101 phase |

212Pp-trastuzumab [trastuzumab] phase |
177_y-DOTA-HH1 [tetulomab] phase I/1l or phase 11
0Y-IMMU-102 [epratuzumab] phase I/1l or phase 11

225Ac-huM195 [lintuzumab] phase I/1l or phase 11
181]-chTNT-1/B [chTNT] phase I/11 or phase Il
131]-BC8 [BCS] phase /11 or phase |
177_u-ATL-101 [J591] phase I/11 or phase Il
0Y-IMMU-107 [clivatuzumab] phase 111

Four mAbs—trastuzumab, epratuzumab, lintuzumab, and J591
have been studied in cold as well as radiolabeled forms.

F. Fahey, et.al, J. Nucl. Med, 55, 337-348 (2014).
L F. Fahey, et.l, J. Nucl. Med, 56, 1119-1129 (2015). P OSAKA UNIVERSITY
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European Journal of Medicinal

Chemistry. 116, 156-164, 2016
Tahra Ayed, Julien Pilmé, David Tézéa,
Fadel Bassal, Jacques Barbet, Michel
Chérel, Julie Champion, Rémi Maurice,
Gilles Montavon, NicolasGalland



Pipeline of TAT Research Candidates in Osaka University

Enhancement of astatine-211 uptake via the sodium iodide symporter by
the addition of ascorbic acid in targeted alpha therapy of thyroid cancer

Tadashi Watabe, Jun Hatazawa, et.al., J. Nuclear Medicine, February 22, 2019 as doi:10.2967

Antitumor effect by 211At-labeled antibody Antitumor effect by 211At-AAMT
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Cell size: 10-100 um

O O a-particle
@ @ @ Range: 40-90 um

Vessel LET: 100keV/pum

e,
- [
Normal ceIIs’

B-particle
Range: 800-5000 pm
LET: 0.8keV/um
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