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Due to their unique characteristics, radiopharmaceuticals (RPs) cannot be subject to the same
regulatory framework as conventional pharmaceuticals, but their regulatory requirements are
currently unclear in Japan. Objective of this study is to construct a regulatory basis for future
guideline development with a particular focus on the application to alpha—emitting radionuclides,
which have now significant attention in the field of theranostics

First, we addressed key issues in the quality evaluation with a particular focus on ***Ac.
Spectral analyses revealed no detectable radionuclidic impurities in cyclotron—produced ?*Ac,
whereas trace impurities related to spallation reactions were observed in some overseas products
albeit at extremely low levels. It was confirmed that the ambient dose rate is at an acceptable
level during ?*Ac handling. Due to their characteristics, radiopharmaceuticals have limitations
in final product testing, necessitating alternative process control or testing methods that take
their unique characteristics into account. Specifically, PCR-based rapid microbial test and
video—based particulate inspection test were investigated as alternatives to conventional
methods. While some excipients showed PCR inhibitory effects, radioactive nuclides had minimal
impacts on the PCR. Camera-based imaging successfully detected insoluble particles of
approximately 100 um. In peptide/protein-based radiopharmaceuticals, radiolysis—including
oxidation, deamidation, disulfide bond cleavage, structural changes, loss of binding,
fragmentation, and aggregation occurs and varies with the radionuclide and chelator modification.
Therefore, it is important to establish manufacturing and quality control strategies that account
for these effects. Regarding determination of radioactivity, 2®Ac solution was produced/measured
using a dose calibrator at labo. A, and then sent to labo. B (National Metrology Institute),
where the activity concentration was determined. Using this activity concentration values, the
dose calibrator at labo. A was successfully calibrated

A draft model (mock-up) of a marketing authorization for radiopharmaceuticals was established.
The production of isolable radiolabeling precursor was designated as an S—part. Additionally, the
process beginning with radiolabeling through the preparation was designhated as a separate S—part.
Finally, the continuous formulation of this solution was designated as the P—-part.

For diagnostic radiopharmaceutical guideline, “Considerations for Non—Clinical Studies in the
Development of Diagnostic Radiopharmaceuticals (Early Consideration)” was published from PMDA on
March 26,2025. In addition, “Considerations for Clinical Studies in the Development of
Diagnostic Radiopharmaceuticals (Early Consideration)” was published from PMDA on March 12,2026.

Operational and regulatory and challenges in the development and clinical implementation of
radiopharmaceuticals were systematically analyzed through industry surveys and public reports
The application of the Decay—in-Storage (DIS) concept to nonclinical radiopharmaceutical studies
was proposed to address radioactive waste management issues. Comprehensive legal and cross-—
ministerial support is essential to ensure sustainable development and clinical usage of
radiopharmaceuticals in Japan. Regarding regulation, quality guidance as well as clinical
guideline on therapeutic radiopharmaceuticals should be developed in consideration of US/EU
drafts. In addition, we submitted final drafts of “Guideline for the Nonclinical Studies and the
Design of Clinical Studies of Therapeutic Radiopharmaceuticals” and its Q&A to MHWL, and then

those were finalized/issued on Aug. 1, 2025.



