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= Background & Objective

Targeted Alpha Therapy (TAT)
Nuclear & Chemical Properties of 211At
211Rn/211At Generator Project



" Targeted Alpha Therapy (TAT)

Metastatic castration-resistant prostate cancer (mCRPC)
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" Targeted Alpha Therapy (TAT)

Metastatic castration-resistant prostate cancer (mCRPC)
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" 21At for TAT

" Nuclear Property
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" Objective

" 211Rn/2L1At Generator [ Astatine Chemistry

Halogen element
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= 211Rn /211At Generator Project

2I1IAt for TAT is produced by
Instead of general production reaction

209Bi(’Li, 5n)2'Rn
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= 211Rn /211At Generator Project

Concept of ?11Rn/?1At generator
® R. M. Lambrecht, S. Mizadeh, Int. J. Appl. Radiat. Isot.,
36 (1985) 443-450.

Several projects have been conducted Supporied by JSPS KAKENH!
® E. Maeda, A. Yokoyama, et al., J. Radioanal. Nucl. 1P2360013. JP15K04741. since 2011
Chem., 303 (2015) 1465. Japan Society for the Promotion of Science

® J. P. Greeneetal., J. Radioanal. Nucl. Chem. 305 (2015)
943-946.

® J. R. Crawford et al., Nucl. Med. Bio., 48 (2017) 31-35;
Appl. Radiat. Isot. 122 (2017) 222-228.



J. Radioanal. Nucl. Chem. 303 (2015) 1465-1468
J. Radioanal. Nucl. Chem. 304 (2015) 1077-1083
J. Radioanal. Nucl. Chem. 314 (2017) 1947-1965
J. Radioanal. Nucl. Chem. 323 (2020) 921-926

= Experimental Research

Production Cross Sections
211Rn/211At Generator System
Astatine Chemistry

Analytical Method

J. Radioanal. Nucl. Chem. 318 (2018) 897-905
J. Radioanal. Nucl. Chem. 322 (2019) 2003-2009

J. Radioanal. Nucl. Chem. 326 (2020) 773-778
J. Radioanal. Nucl. Chem. 327 (2021) 869-875



" Production Cross Sections
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T 211Rn/211At Generator System
= Production

He gas _ JAEA Tanclem
l Electric reflector

Cooled water I T PT |
| rradiation room

ll ' 60 MeV 7Li3* 350 enA

Bi Bi 116 mg/cm?

Melting point: 272 °C
Heat conductivity: 8.0 W mt K-1

Separation of ?1Rn
Dry-chemistry @QST
Wet-chemistry @Kanazawa Univ.

J. Radioanal. Nucl. Chem., 303, 1465-1468 (2015) He 105 kPa 20 L/min
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= 211Rn /211At Generator System
= Chemical separation of Rn

Apparatus for Rn separation based on dry-distillatio
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= 211Rn /211At Generator System
= Chemical separation of Rn

Operation of the apparatus for Rn separation
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L 211Rn/211At Generator System

— .
- Elution of At
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" Astatine Chemistry  Separation and Purification

J. Radioanal. Nucl. Chem. 304 (2015) 1077-1083

: Dry distillation
Production ¥

JAEA tandem accelerator

60 MeV “Li + natpp, natSn

Put sample

Fill N, & Seal

Heat for 20 mins

Cool test tube 10 mins
Take sample

Rinse with 1.8 ml H,O
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" Astatine Chemistry Thin Layer Chromatography (TLC)

J. Radioanal. Nucl. Chem. 318 (2018) 897-905
Ethanol solution / IP

Absorbent
Silica gel plate
(Merck Silica gel 60 F,;,)

Solvent
EtOH : H,O=1:1
8cm

Measurement: Imaging plate (IP)
~12h

Speciation -
TLC for standard iodine anions 17



lAstatine Chemistry Thin Layer Chromatography (TLC)
J. Radioanal. Nucl. Chem. 318 (2018) 897-905
Iodine aqueous sol. / Coloration

Ethanol solution / IP Nal NalO, NalO,

(Vi) 18



" Astatine Chemistry Thin Layer Chromatography (TLC)

J. Radioanal. Nucl. Chem. 318 (2018) 897-905
Ethanol sol. / IP Aqueous sol. / IP

KIO, Na,SO, NH,NH, - H,0
19



" Astatine Chemistry Thin Layer Chromatography (TLC)

J. Radioanal. Nucl. Chem. 322 (2019) 2003-2009
At(-) < At0) > AtO(V) > AtO, (V)
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= Analytical Method a-Scintillation Camera & TLC
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M. Segawa et al., J. Radioanal. Nucl. Chem. 326 (2020) 773-778
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