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Polymer-based materials (i.e., plastic pipes and connection parts) are a main component of most modern drinking
water distribution networks. Although these materials undergo rigorous safety testing, scientific literature continues
to report the migration of trace amounts of substances, from these materials into drinking water. The exposure level
to the consumer as well as associated hazards and risks that these substances may pose to human health and the
environment remain unclear. The current student research project (Dec 2024 — Sept 2025) aimed to identify data-
poor migrating substances and predict their mutagenic potential by performing in silico toxicity analysis using (Q)SARs
and read-across tools. Ames mutagenicity —an important human toxicity endpoint — was selected for this analysis for
its robust experimental dataset in the in silico models used, as in silico tools rely on the presence of abundant and
reliable experimental data to create predictions.

A systematic literature review was conducted that identified 276 distinct organic substances migrating from
drinking water distribution materials. These substances included additives, monomers, polymerization aids, and
degradation products. A subset of these compounds was prioritized based on their legislative relevance and
mutagenic potential. The substances were first grouped based on whether or not they will be regulated under the
newly revised EU Drinking Water Directive. The substances identified in European studies were assessed in silico for
exhibiting structural alerts for Ames bacterial mutagenicity in their molecular structure.

The prioritized substances received mutagenicity predictions using a read-across approach in the OECD
(Q)SAR Toolbox and three mutagenicity (Q)SAR models in CASE Ultra. The analysis found 26 substances that had
reliable negative (non-mutagenic) predictions and therefore are considered unlikely to be mutagenic based on the
analysis. None of the substances had reliable unanimous positive predictions; positive predictions from the model(s)
were always accompanied by contradictory negative or inconclusive predictions from another model, leading to an
overall inconclusive result. A total of 15 substances had such inconclusive results and were investigated further for
any Ames mutagenicity data outside of the in silico tools used in the study, as well as data and structural alerts for
other human health endpoints including carcinogenicity and endocrine disruption. These substances were divided
into three testing priority categories based on the likelihood of mutagenicity from the in silico predictions.

This study revealed that potentially hazardous substances may have been overlooked due to the design of
most standard migration studies, which focus primarily on using targeted screening approaches to detect substances
in plastic pipes in a laboratory setting. It is advised to employ analytical approaches that can identify more substances
(i.e., non-target screening) in more types of water distribution materials (i.e., rubber seals, PVC pipe cement) and in
differing sampling locations (i.e., distribution networks).

This MSc student research complements the ongoing project ‘NTS in the distribution network’ in the KWR Waterwijs
program of Dutch and Flemish water utilities. Additional thanks to Remco Westerink and Heeteak Kang (Utrecht

University) for insightful discussions and feedback throughout the research.
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