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2SEAC | UnileverSafety science: what can we do better?

Ensuring that the use of ingredients in our products is safe                 

for the receiving environment YET...

Moving 

away from 

animal tests

Limited 

availability of 

toxicity data 

\

NGRA is defined as an exposure-led, hypothesis-driven risk 

assessment approach that integrates New Approach Methodologies 

(NAMs)  and spatially explicit modelling to assure 

safety without the use of animal testing

Increasing 

number of 

chemicals
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Establishing better environmental protection through NGRA

Rivetti & Campos, IEAM 2023

Next generation Environmental Risk Assessment
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Examples of selected endpoints and available methods

In silico models

Adapted from Veronique Poulsen 2023
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New approach methodologies (NAMs) are defined as 

“any non-animal technology, methodology, approach or 

combination thereof that can be used to provide information on 

chemical hazard and human risk assessment” (Dent et al., 2018).

 

✓ in silico (e.g. QSAR, PBK models, machine learning models and artificial 

intelligence) 

✓ in vitro (cell cultures, organoids and other micro-physiological systems) 

✓ in chemico (i.e. abiotic methods aimed at identifying chemical reactivity) 

Adapted from Miccoli et al. (2022) EFSA Journal

Hazard characterization – the future

https://efsa.onlinelibrary.wiley.com/doi/full/10.2903/j.efsa.2022.e200908#efs2e200908-bib-0003
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Viant et al. (2024) ET&C

Sapounidou et al. (2021) EST

Some examples: Grouping and read-across: chemical and biological based
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From Villeneuve et al. (2023) Curr. Res. Tox.



8SEAC | UnileverSome examples: In Vitro Based methods (HTTr, HTPP and others…)

From Villeneuve et al. (2023) Curr. Res. Tox.

Screening Chemicals Using High-Throughput Phenotypic Profiling (HTPP) in 

Two Zebrafish Cell Lines
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Schuman et al. (2024) STOTEN

Some examples: Defining the taxonomical applicability domain
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Case study: 
A proof of concept 
to demonstrate the 
applicability of 
mechanistic info in 
Environmental 
safety assessment
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WoE-based 

decision

Collate all the information in an intelligible 

way to guide and support decisions

Weight Of Evidence approach

Use of publicly available tools and 

databases to identify susceptible species 

(based on targets and processes) 

Species at risk identification

In vitro and in vivo exposures must be 

“transformed” into comparable exposure 

metrics requiring robust qIVIVE models

Using available scientific and regulatory 

information and in silico profilers

Mode of Action identification

Ecodrug

Quantitative In Vitro to In Vivo Extrapolation

Including historical in vivo as well as in 

vitro data and in silico predictions to 

generate relevant PoD

Hazard Data

Information collection process
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Rivetti et al. (2024) in preparation
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• Understanding exposure is critical to for Next Generation Risk Assessment.

• Tangible opportunities already available to improve environmental protection                  

by applying spatially explicit exposure, NAMs and weight of evidence approaches.

• Mechanistic understanding allows to move away from black box studies / models 

to better understand fate and distribution of chemicals and their potential impacts on 

organisms and ecosystem's.

• There are challenges to address particularly in standardisation and training needs 

within user communities (Risk Assessors and Regulatory bodies)
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First step– developing a common framework & language

adapted from Baltazar et al. 2020

Increased integration of human & environmental safety decisions
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