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Talk Outline
• The Case for further Human Health - Environment integration

• Conceptual approach

• Case study Development

• What Next?
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Unilever Policy & Approach
Safe & Sustainable Products without Animal Testing

• Every Unilever product must be safe 
for people and our environment

• Animal testing is not needed to assess 
ingredient & product safety –  there 
are a wide range of non - animal 
alternatives grounded in modern 
science and new technology

What we believe How we do it

40+ years of non -animal 
safety science

70+ collaborations

600+ publications



4

Establishing protection through Nexgen , mechanistic based risk assessment paradigm shift

Human Health
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Establishing protection through Nexgen , mechanistic based risk assessment paradigm shift

Human Health
Environmental Safety
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“Previous work indicate strong agreement between species - level toxicological sensitivity and the 
conservation of underlying molecular targets.”

EE2

Chlorpyrifos

Data from Harrill, Reynolds et al. unpublished

HTTr (45 chemicals, 10 human+2 fish 

cell lines)

Establishing protection through Nexgen , mechanistic based environmental risk assessment paradigm shift
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ICCR Principles of NGRA
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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
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ICCR Principles of NGRA
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Main overriding principles: 

The overall goal is a human  biologically relevant 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

Integrated framework
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Integrating Human and Environmental Safety assessment: a conceptual approach
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Case - study development
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Problem  formulation :

❖ To  evaluate  how  to  make  a safety  decision  using  non - animal  
approaches  for  both  human  health  and  the  environment .

❖ Case  study  hypothesis :

Evaluate  the  introduction  of  Benzophenone - 3, specifically  in face  cream  and  
body  lotion  formulations  at  a  2.2% inclusion  level  in 2 countries  (Spain  and  
China) . 

❖ Assumptions :

✓ No  existing  information  is available .



Case - study development

Tier  0
Human exposure :

• Consider Spain and China pop habits and traits 

(Level 1 PBK)

Product type
Daily exposure 

(g/d)
Frequency

Surface 

area (cm2)

Face cream 1.54 2.14/day, 565

Body lotion 7.82 2.28/day 15760

Environmental exposure :

Regulatory model CHESAR

Country

PEC*

continental

[ng/L]

PEC*

regional

[ng/L]

PEC*

local

[ng/L]

Spain 0.0259 0.197 25600

China 0.6 4.53 4660

*PEC: Predicted Env Concentration

Environmental hazard: 

Human hazard :

TEST Narcosis

ASTER Nonpolar narcosis

OASIS Phenols and Anilines

Verhaar Class 3 (unspecific reactivity)

Predicted ecotoxicity – ECOSAR
MoA profilers:



Case - study development
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Tier  1 Exposure

Human (internal) exposure :

➢ Models adjusted to reflect body parameters for different 

countries (Spain vs China)

➢PBK simulation – ”L2”; 240 hour repeated exposure + 120 hour 

no exposure)

Environmental Exposure  (external):

➢ spatially explicit model ScenAT for Spain, and China using 

population distribution

Environmental exposure Internal :

➢Reverse dosimetry of in vitro concentrations to water using 

fish QIVIVE models including  biotransformation 

Cmax = 
2.09 uM
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Case - study development
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Tier  1 Hazard



Case - study development
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Tier  1 Results -  Human



Case - study development

15

Tier  1 Results -  Environment



Case - study development
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Tier  1 Results -  Human  Env  Integration



Work in Progress
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❑ Refinement of bioactivity analyses across tiers 

❑ Metabolism and biotransformation integration

❑ Cross - species mechanistic interpretation

❑ Exposure modelling refinement and benchmarking



Key messages
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1. Human and environmental evidence converges on consistent conclusions 

2. Exposure modelling incl. PBK, qIVIVE and Env Exposure drives risk interpretation 

3. Linking bioactivity to realistic exposure is the cornerstone of NGRA 

4. The tiered, exposure - led framework works in practice 

5. Integrated HH/Env decision - making without animal data is achievable
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Summary

1 Mechanistic and exposure - led approaches align across domains

2 Conservation of toxicological targets supports cross - species 
relevance

3 Outcome: a more robust, efficient and future - fit risk assessment 
paradigm based on multidisciplinary approaches
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Thank you
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For presentation and further Unilever (and 
partners) SOT2026 content
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