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This research project is divided into two groups: namely, research on the quality
assurance of nanomedicines using functional carriers (Nanomedicines group) and research to
clarify critical factors to determine the quality characteristics of transdermal patches and to
establish evaluation methods for the critical factors (transdermal patches group). Results of
each group are described below.

Nanomedicines group: The purpose of this study is to establish the evaluation methods for ensuring
the quality and safety of nanotechnology-based drug product (nanomedicines). We developed an evaluation
method for quality attribute of nanomedicines which affects the product performance, and evaluation method
for intracellular distribution and immunoreactivity of nanomedicines. We succeeded in atomic force
microscopy observation of various liposomes in aqueous medium. This system has enabled to reveal the
mechanical properties of liposomes of various lipid types and contents, and evaluate the relationship between
the bending modulus of liposome membrane and the product performance of liposomes such as permeability
of the liposomal membrane to encapsulated compounds. We further established the evaluation method for
the intracellular distribution of liposome-encapsulated immunostimulatory siRNA using confocal
microscopy. We evaluated the cellular uptake and innate immune activation by an immunostimulatory sSiRNA
encapsulated within a liposome carrier in commercially available human peripheral blood mononuclear cells



(PBMCs) and peripheral blood CD14-positive monocytes.

Transdermal patches group: We have established an evaluation method of crystallinity
of active pharmaceutical ingredients (API) in matrix type transdermal patches with a small
sized X-ray diffraction (XRD) apparatus of a laboratory level. In the case of formulations with
low content ratio of crystalline API, increase in cumulative numbers of measurement could
improve an S/N ratio of an XRD pattern not only to detect presence/absence of the crystalline
API, but also to discriminate the crystalline polymorph. Since the results obtained with the
laboratory-level XRD apparatus corresponded with those obtained at the high intensity
synchrotron radiation facility, feasibility of the laboratory-level XRD apparatus for evaluation
of the crystallinity of API in transdermal patches was confirmed. Further, we have shown it
has been shown that the established evaluation method is also applicable for patches in an
unopened pouch.

We performed peel adhesion test at 180°, self-adhesion test and probe tack test on nine
items of transdermal patches (44 formulations) that are commercially available in Japan. The
results revealed that the force required to peel away a patch and the tack force would not
necessarily correlate each other. In the current Japanese Pharmacopoeia (JP), there is no
standard method for the evaluation of shear strength, which is one of the three performance
characteristics of adhesives. To draft a general information for JP on cold flow test that will be
related with shear strength, we have been conducting an investigation regarding the test
method and the effects of experimental conditions.
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