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SEAC performs assessments across 
Unilever’s product portfolio (personal 
care, home care, foods) and provides 

expert support to regulatory 
submissions

Unilever’s Safety and Environmental Assurance 
Centre
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The need for non-animal safety assessments  

Societal 
Attitudes/Consumer 

Preference

Biological 
Relevance

Regulatory Change
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Key health effects to cover in a toxicological 
safety assessment  

Local effects Systemic Effects

Corrosion/irritation (skin/eye) Mutagenicity and genotoxicity

Phototoxicity Systemic Toxicity

Skin Sensitisation Reproductive Toxicity

Local lung toxicity Carcinogenicity

Well-accepted 
non-animal 
approaches 
(e.g. OECD 
guidelines, 

Defined 
Approaches)

Non-animal 
approaches 
available for 
exposure-led 

safety 
assessment 

but more 
evaluation to 

be done

Why are there no        ?!
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Are non animal safety assessments even possible 
for systemic toxicity?

Systemic toxicity isn’t like 
local toxicity

Many possible adversities

ADME considerations

Homeostasis

NOAEL
 ÷ 10 - 1000

Targeted Testing

?

Is it safe?
PoD

NOAEL

Uncertainty Factors
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Well-established approaches for systemic toxicity

Threshold of Toxicological Concern
(Yang et al 2017) https://doi.org/10.1016/j.fct.2017.08.043

Read across
(Alexander-White et al 2022) 

https://doi.org/10.1016/j.yrtph.2021.105094 

History of Safe Use
(Neely et al 2011) PMID: 22025816

For ‘significant’ exposures to a novel ingredient a new non-
animal paradigm is needed…

https://doi.org/10.1016/j.fct.2017.08.043
https://doi.org/10.1016/j.yrtph.2021.105094
https://pubmed.ncbi.nlm.nih.gov/22025816
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What is next generation risk assessment (NGRA)?

“An exposure-led, hypothesis driven risk assessment 
approach that incorporates one or more NAMs to 

ensure that chemical exposures do not cause harm to 
consumers”

Dent et al ., (2018) Comp Tox 7:20-26
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Main overriding principles: 
• The overall goal is a human safety risk assessment 
• The assessment is exposure led 
• The assessment is hypothesis driven
• The assessment is designed to prevent harm

 Principles describe how a NGRA should be conducted: 
• Following an appropriate appraisal of existing information
• Using a tiered and iterative approach
• Using robust and relevant methods and strategies

 Principles for documenting NGRA: 
• Sources of uncertainty should be characterized and documented
• The logic of the approach should be transparent and documented

4

3

2

Principles of NGRA from ICCR*

Dent et al ., (2018) Comp Tox 7:20-26 *International Cooperation on Cosmetics Regulation
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Illustrating the adverse outcome pathway 
(AOP) concept: estrogens and breast cancer

Breast Cancer
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Illustrating the adverse outcome pathway 
(AOP) concept: estrogens and breast cancer

Binding to 
estrogen 
receptor

Cells transform Breast CancerGenes 
activated, cells 

proliferate
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The difference between bioactivity and 
adversity

If the MIE does not occur at relevant doses, neither can the AO

If the MIE occurs, this may or may not lead to the AO

~78 Major human organs × 5 ways a chemical could be toxic to each one × 5 Key Events ≈ 2000 assays 
(Carmichael et al., 2022)

https://www.altex.org/index.php/altex/article/view/2472
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Paradigm shift for systemic safety - Protection not 
Prediction

Graphic from Dr Rusty Thomas, EPA, with thanks
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The hypothesis 
underpinning this type of 

NGRA is that if there is 
no bioactivity observed 

at consumer-relevant 
concentrations, there 

can be no adverse 
health effects. 

Rotroff, et al. Tox.Sci 2010
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Protection and prediction in current and future 
assessment approaches

Browne et al., 2024 Reg Tox Pharm https://doi.org/10.1016/j.yrtph.2024.105579 

https://doi.org/10.1016/j.yrtph.2024.105579
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Points of Departure from NAMs can be 
protective

Paul-Friedman et al., 2020

Case Studies Demonstrating Application 

of Bioactivity as a Protective POD

…PODECHA

https://doi.org/10.1093/toxsci/kfz201
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Risk Assessment Outcome

Identify lowest (most sensitive) point of departure, 
expressed in µM

Face cream Body lotion

Identify realistic worst-case plasma exposure (Cmax) 
expressed as µM

BIOACTIVITY EXPOSURE

BIOACTIVITY

EXPOSURE
BIOACTIVITY EXPOSURE RATIO =

The bigger the BER, the greater the 
confidence that bioactivity will not 
occur in exposed consumers
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What do we still need to do?

1. Increase confidence in exposure predictions (including metabolites)

2. Determine whether tools give us enough biological coverage

3. Be explicit about the level of confidence in the assessment

4. Develop agreed standards for using tools and reporting data

5. Distinguish between adaptation and adversity

6. Develop an updated risk assessment workflow

7. More case studies
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What do we still need to do?

1. Increase confidence in exposure predictions (including metabolites)

2. Determine whether tools give us enough biological coverage

3. Be explicit about the level of confidence in the assessment

4. Develop agreed standards for using tools and reporting data

5. Distinguish between adaptation and adversity

6. Develop an updated risk assessment workflow

7. More case studies

Use of NGRA for 
decision making, 

sharing with 
regulators etc.
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New assessment paradigms need flexible 
regulatory frameworks
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Conclusion

• Use of tiered, exposure-led approaches allows safety decisions to be 
made without animal test data

• The ICCR Principles help to formulate the problem and direct the 
assessment

• New regulatory frameworks are needed to make use of the best available 
safety science

• Our knowledge will never be complete, but we know enough to apply 
these approaches and to prevent unnecessary animal use
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