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STATUS AND FUTURE PROSPECT OF THE
SUPPLY NETWORK OF ASTATINE-211 IN JAPAN

Takashi Nakano

Research Center for Nuclear Physics, Osaka Univ.
Email: nakano@rcnp.osaka-u.ac.jp

March 1, 2023, TAT12@Cape Town
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What is special about 211At?

No Stable Isotope

Half-life 7.2 hours forradigastiser

Radioactive =
medicine

materials synthesis

technology

Radio nucleus
separation technology

Clinic
Treatment by TAT

High intensity Labelin g
accelerator . :
Targeting tumor

Separation

Automatic
® separation system

Production

Large amount of R Fusion of different fields
Is essential
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Supply network of 211At in Japan

The Supply Platform of Short-lived Radioisotopes

has been in operation since 2016

- Fukushima
LN Med. Univ. .&f
Tohoku

Univ.

—_— | QST

Riken

® 21At production facilities (5
sites)

Two platforms sustainably provide 211At for
basic research to 20+ end users.

211At at EOB
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FMU has its own 211At
supply network.

Advanced Clinical
Research Center has
established since 2018.
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Monthly production of 2'1At at FMU
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Supply frequency by the short-lived Rl platform

Semiannual supply frequency
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Significant growth in demand for 211At
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Industry-Academia Collaboration

Open Innovation Platform (QiSS) has been formed in 2017

Compact High-Intensity

Accelerator Targeting
B . Pre-clinical &

Imaging Study \N7? . .
J ’nwﬁu’\h« a‘/jl\fa Y

5 6 H EL/_XZE" NHEt;

N T211AL

Regulatory Clinical ) . L.

S Study 16 universities and institutions

and 36 companies participated in
the platform

In 2021 ° Investigator-initiated Clinical trial of [211At]NaAt started.
Alpha Fusion Inc. has been established.
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Developments for large-scale 211At production at RIKEN

40 pAX1 h — 1.3 GBq of 211At (EOB) @ 209Bj target (M.P. 271.5°C)
(~75 mg/cm?) H. Haba, Drug Deliv. Syst. 35, 114 (2020)

\ ﬁ (in Japanese).

Be vacuum
29-MeV a beam window (20 um)
(40 pA)

| Beam wobbler

Beam energy monitor (2 Hz, 3 mm)
(TOF detector)
- 29 (£1%) MeV

lllllllllllllllllllll

Al ‘ Cooling water
plate (4 L/min, 5°C)

Cooling He (30 L/min)ﬁ (1 mm)

Developing New target
system for 500-uA Super
Conducting LINAC in
cooperation with Metal
Technology Co. Ltd.

lg.ll = production
1S apparatus under
RI production beam development

| line under construction

SRILAC
(2020.1~)




Two clinical trials are underway:

[211At]NaAt for thyroid cancer started <

frREBERIL

Clinical Trials

iIn November 2021
at Osaka University
Hospital

Dr. Tadashi Watabe

[2"At]MABG for malignant

pheochromocytoma and paraganglioma
started in November 2022 at
Fukushima Medical University
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Q ARKF /Alpha Fusion Inc.
OSAKA UNIVERSITY

= Alpha Fusion as a pharma
startup with 2"At based drug
pipeline and IPs licensed from
Osaka Univ.

= 211At-PSMA for mCRPC is also
under preparation toward 2024
clinical trial

= Alpha Fusion plays pivotal role in
further collaboration with
academia and accelerator
manufacturers / 2"1At suppliers

Contact: sunao.fujioka@alpha-fusion.com
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Near Future Facilities
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Center for Astatine Nuclear Medicine Therapeutics
(CANMT) at Osaka University is under
construction.

Sumitomo TOSHIBA

Heavy Industries, Ltd.

/Alpha Fusion Inc. and many universities

Fukushima Institute for Research,
ARl T oot Education and Innovation (F-REI) will

establish a center for Rl drug
development in a few years.

Objectives:
1. Research & Development
2. Industrialization and commercialization
Prime Minister Kishida and
3. Human Resource Development

Dr. Yamazaki, President—elect of
the F-REI
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Dedicated accelerator for 211At production

. Sumitomo’s commitments:
Sumrtomo 1. Never let R&D slow down due to insufficient supply of At-211
2. Support implementation of therapeutic radiopharmaceuticals (RPs).

Heavy Industries, Ltd.

Cyclotron system At-211 delivery facility RPs Production

MP-30 Cyclofron

Beam Transport

200uA He?* beam will be installed At-211 Delivery will begin At-211 RPs production system
at CANMT in mid-2026. in early 2027. will be released by 2027.

Sumitomo launched these initiatives in Japan.
Technological advancements will soon be available worldwide!!!

Contact person from Sumitomo Heavy Industries, Ltd. is kazuya.taki@shi-g.com.
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JAPAN Engagement with Global 211At Research

Goal:

O Enable the Global 21'At Research Community to explore the full-potential of 211At
for therapy.

Objectives:

* Advance the science of 2"At and develop highly specialized human resources through
Industry-Academia collaboration.

* Provide adequate amount of 2"At for future large cohort clinical trials.
* Provide further clinical evidences of 2"'At based drug benefits.
Deliverables:

* Support the Global 2""At Research by making Japan advancements on technology and
clinical evidences globally available to researchers and industry.

* Support the Global 2""At Research by demonstrating a supply chain network with
adequate amount of production to cover multiple clinical trials.
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W Université
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From a European Astatine-211 Network to a
World Astatine-211 Community

Jean-Francois Gestin

E-mail : jfgestin@nantes.inserm.fr

N OAR

TAT12 CAPE TOWN 01/03/2023
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Common expectations for the World Astatine Community

Goal:
o Enable the World Astatine Community to explore the full-potential of 211At for therapy.

Objectives:

e Advance the science

e Partner to enable a global increase in production capacity & availability
e Motivate clinical interest & provide further clinical evidences
Deliverables:

[0 Support the World Astatine Community by:
» making technological advancements globally available to researchers and industry.

» demonstrating a supply chain network with adequate amount of production to cover multiple clinical
trials.

» encouraging collaborative international research.
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o Enable the wWoria Astaus ==

Objectives:

. Advance the science

o Partner to enable a global increase in production capacity & avai
. Motivate clinical interest & provide further clinical evidences
Deliverables:

- Support the World Astatine Community by:

» making technological advancements globally avail

> demonstrating a supply chain network with adequate amoun

trials.
» encouraging collaborative international research.
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lability

able to researchers and industry.

t of production to cover multiple clinical

INTERNATIONAL
SYMPOSIUM

77 February = 2 March 2023
Cape Town, South Africa
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World Astatine Community ambition

For academia: to have access to a global knowledge exchange
network that should favour innovation, capacity building and
establishment of collaborations at international level.

For industry: to have an identify access to innovation in preclinical
and clinical research. This should facilitate rapid transfer of innovation
from academia to industry.

For general practitioners, clinicians and specialists: to get more
information on innovative tools for the benefit of the patients.

For patients: to be better informed on therapeutic advances.
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09.00 2"At situation in Europe

09.20 2"At situation in Japan

09.50 2M1At situation in USA

10.20 Coffee Break

10.50 2"At situation in South Africa- Ithemba LABS
211At situation in China, ACSI & Alpha

1-1R Nuclide

11.30 IAEA point of view
11.50 WAC objectives, goals & deliverables
12.00 Round table: WAC Global Alliance

Dr. Emma Aneheim - University of Gothenburg,
Department of Medical Radiation Sciences
& Sahlgrenska University Hospital.

Dr. Takashi Nakano - Director - RCNP, Osaka
University.

Dr. Ethan Balkin - Federal Program Manager
for Radioisotope Production R&D, US DOE.

Industrial exhibition + poster viewing

Dr. Faical Azalez — Director of themba LABS

Dr. Yutian Feng - Duke University Medical
Center.

Dr. Amir Jalilian - IAEA

Dr. Jean- Frangois Gestin — Nantes-Angers
University, CRCIINA, Oncology Nuclear Team.

All previous speakers
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