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Abstract

Assessing the carcinogenic potency of N-nitrosamines, especially
nitrosamine drug substance-related impurities (NDSRIs), is crucial as
these compounds have been identified as potent carcinogens in
animals and are suspected to be carcinogenic in humans.

One way to assess N-nitrosamine’s carcinogenic potency is to use
structural analogs with known carcinogenic data. However, the
current database of N-nitrosamines with known carcinogenic data is
limited, hindering the ability to assess their carcinogenic potency
accurately. Enhancing the chemical space of the N-nitrosamine
database by including more structurally diverse compounds will
improve the assessment of their carcinogenic potency:.

In this study, we evaluated the effect of adding additional N-
nitrosamines to the existing QSAR Flex N-nitrosamine potency
database of 135 compounds. We identified 59 additional N-
nitrosamines with reported experimental data in the public literature.
In addition, we explored the structural environment of the newly
added compounds compared to the previously compiled dataset and
the effect of the expansion of the chemical space on our ability to
predict the carcinogenic potency of NDSRIs more efficiently.

Our results showed that the expanded chemical space of the QSAR
Flex N-nitrosamine carcinogenic potency database coupled with
enhanced algorithms for calculating similarity and with the improved
workflow of selecting the proper structural analogs improves the
quality of the carcinogenic potency assessments. These findings, as
well as the workflow, are illustrated in several case studies.

Our study highlights the importance of expanding the chemical space
of the database for a more accurate assessment of carcinogenicity and
improving our ability to protect human health.

Data

NitrosoDB release version 2022
153 N-Nitrosamines 138 positives, 15 negatives.

Data sources:
CPDB!: 153 Chemicals
LHASA Carcinogenicity Database?: 49 Chemicals

NitrosoDB release version 2023

New data sources, additional chemicals
Druckrey at al®: 41 Chemicals
Dobo at al%: 16 Chemicals
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Results

There is an improvement in coverage for 15 structural types of N-Nitrosamines (NA) out of 21. The biggest
improvement is observed for the structural types, potentially decreasing the carcinogenicity of NAs.
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Structural classes identified based
on Dobo et al* and Pointing et al®

Effect on assessing the potential carcinogenicity of NDSRIs

With the increased coverage of the NitrosoDB database, more relevant surrogates are identified by the enhanced read-across technique.
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