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The goal of this project was to develop an unmet quality evaluation methods and draft
regulatory documents, aiming to improve the regulatory environment and international
regulatory harmonization for biosimilar products

Regarding analytical procedures using spectroscopic techniques for higher order structure
evaluation, 3 techniques (circular dichroism (CD), Fourier—transform infrared (FT-IR) and
Raman spectroscopies) was developed, and then points to consider were identified. Regarding
CD spectra, combining the conversion of spectra into distance and statistical tests was an
effective approach for quantitatively and objectively evaluating the spectral similarity
between reference and biosimilar products. As for FT-IR, the usefulness of measuring regions
that reflect glycan information was demonstrated. Principal component analysis revealed
the highest discriminatory ability of near—-UV CD spectra on structural differences

In the study of a new quantification method for problematic host cell proteins (HCPs),
a list of them including those involving immunogenicity and protein degradation was prepared
Next, a simultaneous quantification method for eleven problematic HCPs was successfully
established by using LC/MS. The sufficient sensitivity, linearity, accuracy and precision
of our method was confirmed by a method validation using prepared HCP-free antibody. A
comparative analysis of problematic HCPs in monoclonal antibody products (mAbs) showed
some differences in the content of problematic HCPs between reference products and
biosimilars of mAbs. It was demonstrated that our method was useful as a high—precision,
sensitive and simultaneous quantification method for problematic HCPs

In order to summarize and provide the basic information about quality attributes of
biosimilars, review reports from initial marketing authorization of biosimilars approved
in Japan, EU or US were surveyed. Because the data of biosimilars approved in Japan were
limited, comparative quality assessment of biosimilars and their reference products were
conducted. The differences over the quality range that was set based on the data of
reference products were detected in some quality attributes in some biosimilars, which
correspond to real world quality data in post—approval phase. Details of the evaluation
results were published as an original paper (Shibata H. et al. BioDrugs 2025). Considering
these research results, training materials on the quality of biosimilars were prepared.

Regarding the preparation of the pharmacodynamic marker document, we surveyed
national/regional (US, EU, United Kingdom and Japan) and WHO guidelines on pharmacodynamic
markers, and usage of pharmacodynamic markers in the past review process of approved
biosimilars in Japan, US and EU. Then, taking into account of international regulatory
trends, we prepared a draft Q&A for the current “Guideline for Ensuring Quality, Safety,
and Efficacy of Biosimilars,” specifically three items related to the evaluation of
pharmacodynamic markers and their usage on biosimilar application.

For biosimilar interchangeability, approved biosimilars are considered interchangeable
and switching studies are not required in the EU. In the U.S., the requirement for
interchangeability approval is shifting toward omitting switching studies. Considering

these international trends and the accumulating evidence of interchangeability, it would
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be desirable for biosimilars approved in Japan to be considered interchangeable, with
clarification of approval requirements. The introduction of substitution dispensing at
the pharmacy level still requires careful discussion. Furthermore, it is important to
continuously accumulate real-world evidence on the efficacy and safety of post-marketing

switching cases and provide information as needed



