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In order to facilitate regulatory science on promoting development of innovative pharmaceuticals, we studied
evaluation of quality and safety of oligonucleotide therapeutics, gene therapy products, and nanotechnology-based
DDS formulation.

Results of our research in the fiscal year are summarized as follows:

Studies on evaluation of quality and safety of oligonucleotide therapeutics

We obtained experimental data for evaluation of quality and safety of oligonucleotide therapeutics. In this study,
we identified product-related impurities, such as deletion sequence impurities from the full- length product, which
are formed during synthesis process. We also examined how product-related impurities affect the expression of
unintended RNAs.

Study on quality and safety evaluation methods of gene therapy products

We developed a new evaluation method for quality and characterization of adeno-associated viral (AAV) vectors
used for gene therapy by droplet digital PCR (ddPCR). We demonstrated that ddPCR method could discriminate
contaminated AAV vector plasmid used for vector production from AAV vector genome, which qPCR-based
method could not discriminate. Integrity of AAV vectors could also be evaluated by ddPCR method, suggesting
that this new method is useful for quality evaluation of AAV vectors. This ddPCR-based method is applicable for
other viral vectors. We also tried to compare analytical ultracentrifugation (AUC) method with traditional
transmission electron microscopy (TEM) method for evaluation of full particle and empty particle of clinical
grade AAV2, AAVS, and AAV9 vectors, and showed the advantage and weak point of AUC.

Studies on evaluation of quality and safety of nanotechnology-based DDS formulations

The purpose of this study is to establish the analytical techniques for size and morphology of the



nanotechnology-based DDS formulations (nanomedicines) and classify nanomedicines by formulation techniques.
This study also aims to discuss the applicability of the general guidelines for immunotoxicity study to
nanomedicines and the points to consider specific to nanomedicines. We studied the size measurement of active
pharmaceutical ingredients in formulations, mainly nanocrystal formulations. We could observe the nano-sized
crystals by use of atomic force microscopy (AFM). We also searched the candidate nanomedicines in clinical use
in Japan based on the scientific journal papers, and the sizes of available candidate nanomedicines were measured
by use of dynamic light scattering and AFM. We further discussed the points to consider for immunotoxicity
studies specific for nanomedicines based on the general guidelines for immunotoxicity studies for

pharmaceuticals and the discussion was published in the journal concerning regulatory science.
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