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(¥ §&) Study on standardization of technical requirements for introduction of innovative analytical
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Regarding a study on standardization of technical requirements for the introduction of advanced process
analysis technology in the manufacturing process and quality control of pharmaceutical products, Near
Infrared (NIR) Chemical Imaging which is one of the candidate analytical techniques to observe dispersibility
of components in tablets was selected for this study. The technical requirements for the acquisition and
analysis of image data for observation that changes in manufacturing conditions affect the dispersibility of
components were investigated. It was shown that the index of the difference in the quality characteristics of
tablets obtained in different manufacturing processes and the characteristics of dispersibility can be
compared by using the histogram calculated by the spectrum analysis. Furthermore, we tried to quantify the
degree of dispersibility, and used the score value calculated by multivariate analysis for the spectral
information of each pixel as a variable, and quantified the dispersibility of the component in a tablet using
frequency.

Prepare a model formulation with a different formulation or manufacturing process parameters,
investigate the relationship between the identification of affected molecular vibrations, and spectral
information lead to changes in physical properties that provide information for efficient introduction of PAT
were examined. The effect of the gelatinization of the cellulose derivative (a binder) on the pseudo-polymorph
conversion of the Active Pharmaceutical Ingredient (API) in the wet granulation process was investigated
using the molecular vibration obtained by terahertz spectroscopy. The conversion rate of API from hydrate
to anhydride in the granules when using five different binders was suppressed by the presence of the binder.

In addition, regarding the technical requirements of Raman spectroscopy, the factors which affect the
acquisition of an appropriate spectrum with reproducibility were summarized in the fishbone structure.
Based on these technical requirements, analytical conditions that should be described in the specification
and the analytical information that should be described in the Common Technical Document (CTD) have
been classified and organized. Moreover, the literature was searched for the analysis methods examined as
process control technology, and the analysis methods, analysis conditions, introduced process locations, data
used for process evaluation, and their analysis methods were summarized.

Regarding a development of quality monitoring method in the manufacturing process, near infrared (NIR)
spectrum of granules and the power consumption of the agitator chopper in the high-speed stirring
granulation process were measured, and a granulation mechanism change by addition of water was evaluated.

With increasing of addition of water during a granulation process, the NIR absorbance derived from water
was getting higher, and the power consumption of the agitator and chopper increased. But the value of power
consumption of the agitator and chopper reached a peak when the water content at 18.0wt%.

According to evaluation of the correlation among the dropped amount of water, NIR absorbance and the
power consumption, it is indicated that there is good correlation among them.

The terahertz spectral absorption spectrum database (https://www.rie.shizuoka.ac.jp/~thz/database/) for
pharmaceutical qualitative evaluation obtained by high-frequency precision THz spectroscopic measurement
was constructed and published and a database of more than 500 standard spectra was published by the final
year. In addition, absorption frequency of the terahertz spectral absorption spectrum obtained from D-
sorbitol which contains a trace level of a structural isomer, D-sorbitol was precisely measured by cooling the
sample with liquid helium. Impurities less than 500 ppm was successfully measured by observing absorption
lines with a width of 1 GHz or less.

An appilicability of photoluminescence technique as a simple process control / quality control analysis

technology for pharmaceuticals, and various spectroscopic measurements were tried. As a result of
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calculating the internal quantum efficiency of the model tablet prepared using a commercially available API,
it was suggested that the difference in the physicochemical state of API in the tablet could be detected. The
result of comparison of internal quantum efficiency obtained from the model tablets prepared using an optical
isomer (levofloxacin) and a racemate (ofloxacin) indicated that the internal quantum efficiency was
particularly significantly affected by the tablet surface in the wavelength region near ultraviolet light below
400nm. The fluorescence spectra and internal quantum efficiencies were calculated using an absolute PL
quantum efficiency by measured by nine drug substance powders. It was found that not only stereoisomers
such as optical active isomers but also compounds which have similar molecular structures such as structural
isomers have different internal quantum efficiencies and fluorescence spectra. Differences in molecular
structure can be detected as differences in internal quantum efficiency, and it can be expected that they can

be used as characteristic nature of the molecule itself.



