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Methods to evaluate bioequivalence of ethical pharmaceutical formulations performed to ensure
therapeutic equivalence in various formulation changes (e.g., composition, dosage form, dose
variations) of approved products and development of generic products were studied to for
rational development of appropriate products reducing regulatory burden. Requirement in
human bioequivalence tests, including use of preliminary test data as add-on subject study, and

pre-/postprandial administration of release-controlled formulations, were evaluated.

Applicability and test conditions for BCS biowaiver (waiver of human BE study based on
biopharmaceutical classification of API) of oral formulations were evaluated to assist discussion
in International Council for Harmonization of Technical Requirements for Pharmaceuticals for
Human Use (ICH, M9 topic) started in this year, as well as their implementation in Japan.

Differences and issues of Guidelines/concept papers on bioequivalence of inhalers among Japan,
US, and EU were investigated. The concept paper of Japan required clinical studies, which is
higher burden of pharmaceutical manufacturers compared to other regions, therefore, the
development of easy and useful in vitro evaluation strategy is an urgent issue. Aerodynamic
particles size of metered dose inhaler (MDI), a useful parameter of efficacy and safety of inhaler,
was revealed to be predictable by using geometric particles size and calibration factor. An
excipient affected the characteristics of emitted aerosols, which resulted in low prediction

accuracy.



Gap analysis on the bioequivalence guidelines of topical dermatological formulations indicated
that regulations in many foreign countries recommend use of therapeutic effect data as main
indicator to test bioequivalence between products, while dermatopharmacokinetic test applied
only in Japan and South Africa. A membrane permeability evaluation method using Franz cell
was developed for potential non-invasive analysis. Comparison of innovator and generic

ketoprofen tape formulations indicated variation in their permeability profiles.
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