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Study overview

The purpose of this project is to improve the safety of pharmaceutical products distributed in
Japan and to ensure the efficient development, review, and stable supply of high—quality
pharmaceutical products, including generics, by 1) developing reliable evaluation and control
methods, 2) controlling the generation and contamination of APIs and drug products, especially in
the manufacturing process, 3) studying the risk assessment of trace mutagenic impurities, and 4)
establishing the first guidelines in Japan. The purpose of this study is to improve the safety of
pharmaceutical products distributed in Japan, to ensure efficient development and review of
pharmaceutical products in general, including generics, and to ensure a stable supply of high
quality pharmaceutical products

In developing reliable evaluation and control methods, first, for sensitive determination of NDMA
in pharmaceuticals by LC-atmospheric pressure chemical ionization (APCI)-tandem mass spectrometry
(MS/MS), we developed an off-line separation method for NDMA using solid-phase extraction, using
APIs that exhibit diverse physicochemical properties as models. We developed the world s first
pretreatment method for simultaneous high—sensitive determination of low—molecular—-weight
nitrosamines in poorly water—soluble drugs by LC-UV, and confirmed its usefulness. In headspace-—
GC/MS, we evaluated the risk of NDMA formation for metformin hydrochloride tablets from multiple
manufacturers and multiple lots, and found that avoiding the coexistence of DMA and nitrous acid,
which are risk factors, leads to a reduction in the risk of NDMA formation. For on-line SFE/SFC/MS,
we investigated the SFE/SFC/MS conditions using a mixture of 17 nitrosamines and a methanol solution
of the API ranitidine, and established a simultaneous detection method for the standard solutions.
On the other hand, a fully automated simultaneous analysis method was examined using a sample of
ranitidine powder with NDMA solution as a model, and contamination of the equipment by a large
amount of API became an issue

In controlling the generation and contamination of APIs and drug products, especially in the
manufacturing process, we predicted the structure of the degradation products formed in the API
and the formation of nitrosamine compounds from the secondary degradation products using a software
(Zeneth), and demonstrated the validity of the results through wet experiments. In addition, N-
nitrosation reactions were predicted for about 500 drugs listed in the JAN database that contain
secondary or tertiary amine structures

In studying the risk assessment of trace mutagenic impurities, to derive an alternative index
of carcinogenicity to the TD50, a 107 carcinogenicity risk level was derived based on the
benchmark dose-response method using the Lhasa Carcinogenicity Database. The results of studies
in rats that were administered for approximately 100 weeks and at two or more doses were
carefully examined using the Lhasa Carcinogenicity Database (Lhasa). The derived 107° cancer risk
levels for the 20 substances were 6.8 ng/day/body minimum and 816, 666 ng/day/body maximum. In
addition, most of the 20 substances covered were generally consistent with the carcinogenic

strengths indicated by the CPCA categories or existing/estimated AI values proposed by the EMA.



