[HERRAA]
B EE S 231k0201139h0003  VERk, HHT H A6 45 4 H 27 A

AARERDIRIRN FRPI - MBIEEDTH R
TR

NE:

I ERER
WFIEBRF R4 « BEARTEF IR IR AT RET DEER T V7 7 B L E SRR R O Rl 3-8 15 B

Clinical trial of targeted alpha therapy against refractory thyroid cancer
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Radioactive iodine has long been used clinically for patients with differentiated thyroid cancer,
with T employed for ablating thyroid remnants or treating metastatic thyroid cancer. However,
some patients with extensive metastases are resistant to repeated *'1 treatments, despite the
targeted regions demonstrating significant iodine uptake. According to the 2015 American Thyroid
Association guidelines, radioactive iodine-refractory cancer includes metastatic diseases that
progress despite substantial radioactive iodine uptake. In such cases, beta—-particle therapy
using 1 is insufficient, necessitating an alternative strategy that involves more effective
radionuclides targeting the sodium/iodide symporter (NIS).

Astatine-211 (*''At), an alpha—emitting halogen with chemical properties similar to iodine, is
gaining attention for targeted alpha therapy. Alpha particles from 2!!At, with their higher linear

BIT’ s beta particles, offer superior therapeutic effects by inducing

energy transfer compared to
DNA double—strand breaks and forming free radicals. Our research demonstrated that enhancing the
radiochemical purity of 2!At solution with ascorbic acid significantly increased 2!'At uptake in
both normal thyroid tissue and differentiated thyroid cancer cells. Moreover, the therapeutic
effect of 2!'At solution in the KI1-NIS xenograft model was dose—dependent and associated with
prolonged survival, highlighting the potential of targeted alpha therapy for treating advanced
differentiated thyroid cancer.

Targeted alpha therapy using 2!!At shows great promise for treating advanced differentiated
thyroid cancer. The objective of this study is to initiate an investigator—initiated clinical
trial based on the protocol developed during the first phase of the AMED project and to out-—
license it to a company.

This Phase—1 clinical trial began in December 2021. Alpha Fusion Co., Ltd., a start—up company
from Osaka University, is engaged in joint research on astatine drug discovery. As this
investigational drug is a radioactive alpha—emitting drug, it is produced under GMP compliance
in Osaka University Hospital’s short-lived radioactive drug manufacturing facility. Stable

production has been achieved with optimized manufacturing conditions. A facility equipped with
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an astatine—specific accelerator is under construction at Osaka University, expected to enable
large-scale astatine supply by 2026. Additionally, an astatine—labeled drug ([?!'At]PSMA-5,
targeting prostate—specific membrane antigen) for treating refractory prostate cancer has been
developed as the second candidate. This drug has entered AMED translational research (Seeds F)
for the period 2022-2026, with clinical trials set to begin shortly.

As outlined, the phase-I investigator—initiated clinical trial wusing sodium astatide has
proceeded smoothly, leading to the licensing of astatine for drug discovery to a startup company,
the development of a cyclotron facility to supply astatine, and the initiation of clinical trials
using [?!At]PSMA-5. It is anticipated that clinical trials will continue, including phase II
trials, and a stable supply chain will be established, paving the way for drug approval and

societal implementation.



