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(Summary)

In order to linkage the ICH Q concept with actual pharmaceutical manufacturing process and
quality control, introduction of innovative analytical technologies which can be used from the
development to the manufacturing and quality control stage are desired. To introduce analytical
methods which are useful to investigate various critical quality attributes in the development
stage and to determine a robust quality range such as the Quality by Design (QbD) and to
propose an approach of adequate quality evaluation techniques and accurate data analysis will
be important.

The purpose of this study is to contribute to introduce “the pharmaceutical quality system”
based on ICH Q concept into the Japanese pharmaceutical industry in order to construct a global
quality management system. This will be applicable to pharmaceutical manufacturing system
not only inside Japan but also outside Japan including the developing countries. The other
purpose of this study is to propose scientific enhanced approach for construction and practice of
the quality system by means of applying of cross-sectional use of innovative analytical methods
such as terahertz/far-infrared, near-infrared and Raman spectroscopy. The study on
development of an analytical approach for pharmaceutical quality attributes using a cross-
sectional vibrational molecular spectroscopic procedure is rarely performed all over the world,

so our study is pioneering in Japan.

The aim of our research group is consisted in the survey study group and the experimental
study groups, and fusion of two research types will achieve an organic linkage between the
pharmaceutical regulation and process control technology.

The concrete achievement at each research theme is described below.

(D Study on advanced quality analytical techniques for quality evaluation and process control
of pharmaceuticals;

An investigation of pharmaceutical quality attributes using an molecular vibrational

spectroscopy such as a terahertz/far-infrared, mid-infrared, near-infrared and Raman

spectroscopy, and development of the rapid in-line near-infrared quantitative analytical
4



technique were performed. For study on pharmaceutical quality attributes evaluation approach,
molecular scientific investigation against the pseudo-polymorphism conversion during a wet
granulation and drying process and dehydration process using theophylline as a model
compound was performed. The chemical imaging system using a high-sensitive terahertz
spectrometer was built and the time-dependent diffusion of polymorphism conversion from the
heating point on the model tablet was investigated. Moreover, decomposition mechanism of an
active pharmaceutical ingredient (API) by photocatalytic reaction of titanium oxide was
investigated by vibrational spectroscopic analysis using terahertz spectroscopy and Raman
spectroscopy. For development of a quantitative analysis using a rapid in-line near-infrared
spectrometer, characteristic molecular vibration in the second overtone could be used to apply a
high-specific univariate spectroscopic analysis of API spectroscopically separated from medical
additives. This result suggests high-specific quantitative NIR spectroscopic analysis with simple
calibration model will be applicable as a PAT tool. Furthermore, characteristic molecular
vibrational data in the near-infrared region obtained from the commercial pharmaceuticals can
be acquired. This may be used as a finger-print information to identify product quality of
commercial pharmaceuticals on the market and applicable to detect counterfeit and

substandard drugs.

@ Study on the implementation of pharmaceutical quality system;

This fiscal year, we continued to cooperate in preparing the revised version of the Japanese
Pharmacopoeia and the document of “large sample size determination method for RTRT content
uniformity test” was listed in the draft Reference Information for the First Supplement of the
17th Edition of the Japanese Pharmacopoeia. Also, our research group continued to maintain
OMCL's quality system at NIHS following that the Japan joined PIC/S, an international GMP

inspection organization.

@ Study on the introduction and practice of pharmaceutical quality system;

Tablets made of over-granulation granules by high shear granulation showed significantly
delayed dissolution compared with the tablets made of good-quality granules. In the chemical
1maging analysis, ingredients in these tablets were segregated. Magnetic resonance imaging
revealed decreasing speed of water permeation into the over-granulation tablets during the
dissolution test. X-ray computed tomography revealed significant differences in density between
the good-quality and the over-granulation granules. These results suggested that the
segregation of hydrophilic and hydrophobic ingredients occurred during the consolidation step
of granulation and that caused decreasing speed of water permeation into the tablets. The
imaging techniques enable us to know capacity of performance and unprecedented factor
affecting to product quality. By designing the robust manufacturing process and gaining
knowledge during the life cycle of pharmaceutical products based on that information, we were

able to perform continuous high quality control of pharmaceutical products.
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