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Team SEAC’s purpose is to protect people & the environment : 
Unilever’s products & innovations are Safe & Sustainable by Design without animal testing2
Safety without Animal Testing: 

• Unilever is committed to ending 
animal testing globally. We 
believe in using science, not 
animals, to assure the safety of 
our products and their ingredients. 

• Non-animal safety approaches 
are applied by our leading-edge 
scientists in collaboration with 
world-class researchers & experts. 

• We engage with all stakeholders 
to build shared understanding 
and promote trust in our scientific 
evidence-based approach to 
decision-making. 
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Establishing better environmental protection through Nexgen, 
mechanistic based environmental risk assessment paradigm shift

Rivetti & Campos, IEAM 2023
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adapted from V. Poulsen 2023
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State of the art MoA/ MechoA 
identification 

(in-silico profilers, Critical 
Membrane Burden/ Critical Body 

Burden/ ‘Omics etc.)

Exposure thresholds (e.g. EcoTTC)

State of the art grouping/read-
across (e.g. omics based grouping)

Exposure based 
waiving – 

consideration of 
EcoTTC, 

biodegradation 
rates etc.

Biotransformation 
measurements  - S9/hepatocyte 

assay (OECD TG 319A/B)

In silico modelling (e.g. 
BIONIC) 

Pathway based mechanisms of toxicity 
across species (X-spp extrapolation/ species 

sensitivity) 

In-vitro assays / cell based profiler 
panels (e.g. RTgill cell (OECD TG 249))

In silico/ QSAR approaches – 
logKMW/logKOW etc.

Understanding species sensitivity – 
distributions 

Acute to Chronic 
ratios

Empirical and/or in-silico derivation 
of relevant partitioning parameters 

e.g. logKow and/or logKmw 

Exposure based waiving – consideration of 
removal/biodegradation rates etc and fate in 

environment

Fish 
Chronic

Fish 
Acute

Fish 
BCF

Non vertebrate bioaccumulation assays 
(Hyalella azteca, RT-gill cell line etc.)

PBK/ TK modelling

Approaches as per Fish 
Acute + the following

Empirical and/or in-silico 
derivation of pKa

Complementary approaches proposed in the 
OECD Fish IATA (e.g. Threshold approach)

WHICH TOOL FOR WHICH ENDPOINT?
Weight-of-evidence vs 1 on 1 substitution
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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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Information gathering process:

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
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Case-study 1: ethinylestradiol

*Note: These data are the property of Unilever Plc and cannot be shared without permission. It has been created for discussion and training purposes only and so may not reflect true experimental values. Unilever does  not conduct fish testing including early life stage testing.
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Case-study 2: Chlorpyrifos

*Note: These data are the property of Unilever Plc and cannot be shared without permission. It has been created for discussion and training purposes only and so may not reflect true experimental values. Unilever does  not conduct fish testing including early life stage testing.
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Challenges to be addressed
➢ Lack of standardised study designs may hinder data usage

➢ Challenges for data-poor chemicals

➢ No one-size-fit-all approach 

Key highlights

Integration of in vivo, in vitro and in silico data in a  weight of evidence approach can 
build confidence in safety decision-making.

✓ provides confidence that most sensitive species can be identified (in line with historical 

knowledge of chemicals); 

✓ Species sensitivity is in line with MoA and target conservation

✓  in vitro endpoints seem to be at least as protective as traditional in vivo.
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Ultimate goal: Increased integration of human & environmental safety decisions

First step– developing a common framework & language

adapted from Baltazar et al. 2020



12SEAC | Unilever

Take home messages

• Understanding exposure is critical to applying/ interpreting NAMs for safety 
assessment.

• Tangible opportunities already available to improve environmental protection 
by applying NAMs approaches and all available information

• Mechanistic understanding allows to move away from black box in vivo studies, 
to better understand how chemicals impact species and to identify other 
potential impacts which in vivo studies would not identify.

• There are challenges to address particularly in standardisation and training 
needs within user communities (Risk Assessors and Regulators)
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