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Exposure estimation & refinement
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Biological activity characterisation
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NGRA: Sources of uncertainty should be
characterized and documented

The margin of safety covers off
various sources of uncertainty in
translating NAMs and a safety
decision. These include:
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Case study example

Baltazar et al(2020) A Next-Generation Risk Assessment Case Study for
Coumarin in Cosmetic Products. Toxicological Sciences, 176, 236-252
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Assumptions: AN
- EU Market
- 100% purity
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Next-Generation Risk Assessment is defined as an exposure-led, hypothesis-driven risk assessment approach that
integrates new approach methodologies (NAMs) to assure safety without the use of animal testing. These principles were
applied to a hypothetical safety of 0.1% co! in in face cream and body lotion. For the purpose of evaluating
the use of NAMs, existing animal and human data on coumarin were excluded. Internal concentrations (plasma C,,.) were

on animal or in vivo data or on the
structure of Coumarin itself were

estimated using a physiologically based kinetic model for dermally applied coumarin. Systemic toxicity was assessed using exc lu d e d
@ %ﬂ a battery of in vitro NAMs to identify points of departure (PoDs) for a variety of biological effects such as receptor-mediated
§ and immunomodulatory effects (Eurofins SafetyScreend4 and BioMap Diversity 8 Panel, respectively), and general
@ bioactivity (ToxCast data, an in vitro cell stress panel and high-throughput transcriptomics). In addition, in silico alerts for

genotoxicity were followed up with the ToxTracker tool. The PoDs from the in vitro assays were plotted against the

U .Q calculated in vivo exposure to calculate a margin of safety with associated uncertainty. The predicted C,,,,. values for face
v cream and body lotion were lower than all PoDs with margin of safety higher than 100. Furthermore, coumarin was not
genotoxic, did not bind to any of the 44 receptors tested and did not show any immunomodulatory effects at consumer-
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- NGRA for 0.1% coumarin in face cream:
Risk assessment conclusion
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« The predicted C,,,, values for face cream were lower than all PoDs with a MoS
(the 5t percentile) higher than 100

« Coumarin is not genotoxic, does not cause skin sensitisation, does not bind
to any of the 44 targets and does not show any immunomodulatory effects
at consumer relevant exposures

« Weight of evidence suggests that the inclusion of 0.1% coumarinin face
cream is safe for the consumer
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Concluding remarks

NAMs for decision making is a framework of non-standard, bespoke data-
generation, driven by the risk assessment questions

- Exposure led

* Human relevant
*insilico

 invitro

- weight of evidence

« Margin of safety is determined by the ratio of human exposure to the point of

departure for the most sensitive assay, taking sources of uncertainty into
account

« NAMs for NGRA are available now and research into more approaches continues
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For more information on Unilever’s ongoing
research to develop non-animal approaches to
safety assessment visit www.tt21c.org

; Safety sciences in the 21 century
SCIENTIFIC RESEARCH TO UNDERPIN NEXT GENERATION RISK ASSESSMENTS
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