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Outline of Research and Development

In recent years, pharmaceutical research and development has required many years and costs, but the probability of
success in creating new drugs has been declining. In clinical research, time reduction is becoming commonplace by drug
discovery technologies that utilize biomarkers, etc. However, in Chemistry, Manufacturing, and quality Control (CMC)
research of active pharmaceutical ingredients (APIs) and pharmaceutical formulations, there is a lack of technologies to
shorten the time required for drug development. In the case of oligonucleic acids and chemicals with complex structures,
collectively referred to as new modality drugs, many analogues are generated throughout the manufacturing process, but
their quantification is difficult with current separation and analytical technologies centered on high-performance liquid
chromatography (HPLC). Therefore, there is a need to develop new analytical methodologies using advanced information
processing technology to ensure the quality, efficacy, and safety of these pharmaceuticals. In addition, stability testing of
drug substances and pharmaceutical formulations often rate-limit the R&D of pharmaceuticals because it requires a lot of
time. Therefore, the development and implementation of highly reliable prediction methods that utilize existing stability
prediction technologies based on reaction kinetics are expected to facilitate efficient pharmaceutical R&D. Therefore, the
objective of this study was to develop a useful quality evaluation method including prediction for efficient CMC research
including new modality drugs. The three objectives are as follows.

(1) Quantitative methods for related substances in APIs and that are difficult to separate by HPLC

(2) Stability prediction of pharmaceuticals with short-term stability data.

(3) Quality testing methods for pharmaceuticals that utilize information processing technologies such as artificial

intelligence.

(1) Quantitative methods for related substances inAPIs and that are difficult to separate by HPLC

In the development of a method for the quantification of active ingredients and related substances that are difficult to
separate by HPLC, the analysis algorithm was developed using LC data obtained at nine institutions to which the
coresearchers and collaborating researchers belong. The data were obtained using four levels of similarity in UV spectra and
two levels of peak separation by LC. Using the developed analysis algorithm, we quantified the peak areas of each
component and confirmed the scientific validity and usefulness of this quantification method. We also worked on the
separation of main substances vs. impurities (peak intensity ratio of about 100:0.05), although this was not part of the plan.

(2) Stability prediction of pharmaceuticals with short-term stability data.

Using the Silodosin and Montelukast formulations as models, we worked on the development of a stability prediction
method. We selected the Silodosin formulation and showed that a prediction algorithm combined with Bayesian inference
could predict the stability of the product after one year of storage at 25°C/60%RH with high accuracy and confidence
intervals based on short-term stability data of the product under severe conditions for four days. The confidence interval of
the data predicted by this algorithm is superior to that of the existing stability prediction software ASAP® (FreeThink
Technologies, Inc., US). This shows the usefulness of the developed stability prediction method. In order to improve the
accuracy of stability prediction, a new method to predict the amount of degradants with high accuracy was also developed.

(3) Quality testing methods for pharmaceuticals that utilize information processing technologies such as artificial
intelligence.

In the past, methods for predicting the stability of pharmaceuticals have been studied and developed mainly by industry,
and the regulatory side has never presented its ideas. However, the idea of a researcher of the U.S. FDA was published in
AAPS PharmSciTech (2023) 24:35. It is evident that the accumulation of knowledge, surveys, and research on the quality
evaluation of pharmaceuticals using information processing technologies such as artificial intelligence is progressing on a

global scale, and that the use of such technologies in drug approval applications is advancing.
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