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SEAC performs assessments across Unilever’s 
product portfolio (Personal Care, Beauty & 

Wellbeing, Home Care, Nutrition and Ice Cream) 
and provides expert support to regulatory 

submissions

Unilever’s Safety and Environmental Assurance Centre (SEAC)
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Assessing consumer safety without new animal testing – 
maximising use of existing information & non-animal approaches
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Next Generation Risk Assessment (NGRA) in Regulatory Guidance
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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 transparently and documented

4

3

2

Principles of NGRA from ICCR:
Non-animal approaches in Cosmetic Risk Assessment

Dent et al (2018), Computational Toxicology, 7, 20-26: https://doi.org/10.1016/j.comtox.2018.06.001 

https://doi.org/10.1016/j.comtox.2018.06.001
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Tiered, exposure-led NGRA means we can make robust safety 
decisions

• Increasing recognition that in vitro bioactivity can inform decision making 
(e.g. Health Canada, EU SCCS)

International Cooperation on
Cosmetics Regulation (2018)

European Commission: Scientific Committee 
on Consumer Safety (2021, 2023)

OECD (2021)
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Framework Approach: The overall goal is a human safety 
risk assessment 
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Early Tier Systemic 
Toolbox
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A first tier systemic toolbox for safety decision making: 
Defining the toolbox components

Bioactivity Exposure Ratio 
Distribution

Bioactivity Exposure Ratio (log10)
Plasma

Cmax 

estimate

Point of Departure determination

Non-specific effects Specific effects



11SEAC | Unilever

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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Bespoke 2nd Tier 
NAMs
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Examples of selecting, evaluating 
and using NAMs 
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Example 1: Higher Tier Tools for input into exposure assessments
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Physiologically-based kinetic modelling (PBK) input data
From applied dose to internal exposure based on NAMs

Level 0:

• Characterise exposure scenario (who, where, how 

often, and how much )

• Product & chemical information

Level 1:

• Predictions from  in silico only

• parameterisation & sensitivity

Level 2:

• PBK modelling based on in vitro parameterisation

Level 3: 

• Generating human PK data for validation or/and 

calibration

• The progression between levels 
is closely related to the risk 
assessment process

• Use tools that are as complex as 
necessary to make the decision 

• move to more complex tools if 
more data are needed

Li et al (2022) Toxicology and Applied Pharmacology, 442, 115992 
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Evaluating Models to use for low hepatic clearance ingredients

Images from 
Hepatopac Model: The Truth Revealed (bioivt.com) 

https://bioivt.com/blogs/hepatopac-model-the-truth-revealed
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Example 2: Higher Tier Tools for input into bioactivity assessment

                                                               Renal Effects
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Benzophenone-4 (BP4) case study safety assessment

Is a tiered NGRA approach is sufficiently protective and useful to answer 
a real-life question? 
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In silico predictions:

• BP-4 is an anion sulphonate

• Likely to be a substrate of Organic 
anion transporters (OATs) 

• Renal clearance may be higher than GFR*Fup 

Two assays:

• Transporter studies in transfected kidney cells in 
two different assays (uptake assay and vesicular 
assay)

• Bidirectional permeability of BP-4 in freshly 
isolated kidney proximal tubule cells monolayer 
(aProximate )

B-A →blood to urine →active secretion
A-B → urine to blood →reabsorption 

Newcells aProximate  platform
https://doi.org/10.1002/jcph.702

https://newcellsbiotech.co.uk/nephrotoxicity/
https://doi.org/10.1002/jcph.702
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Benzophenone-4 concentration was predicted to be higher in the kidney than any other 
organ

Cell models in the Tier 1 toolbox have limited expression of the relevant transporters 

Renal Toxicity

Renal biomarkers (3 donors, duplicate per donor), 8 concentrations, 24h 
and 72h timepoints:

• KIM-1
• NGAL
• Clusterin
• TEER (Day 0 and Day 3)
• ATP
• LDH
• Toxicogenomics (3 donors, 2 duplicates per donor), 8 concentrations, 

24h and 72h timepoints

• Omeprazole and cisplatin added as benchmarks/positive controls

Newcells aProximate  platform

Piyush Bajaj et al. 2020. Toxicology. 442, 152535

Image from 
Proximal Tubule | Newcells Biotech

https://newcellsbiotech.co.uk/nephrotoxicity/
https://newcellsbiotech.co.uk/models/kidney-nephron-models/proximal-tubule/
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Example 3: Expanding the Tier One Toolbox to cover more aspects
 of Developmental and Reproductive Toxicology (DART)
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NAM toolbox for characterising bioactivity



24SEAC | Unilever

Dev tox Repro tox

Androgen receptor 
(AR)

Endothelin-1 receptor 
(EDNRA) Alpha-1A adrenergic 

receptor (ADRA1A)

Sodium-dependent 
serotonin transporter 

(SLC6A4)

Glucocorticoid 
receptor (NR3C1)

Prostaglandin G/H 
synthase 2 (PTGS2)

Glutamate receptor ionotropic 
NMDA (GRIN1)

Retinoic acid receptors 
(RAR alpha/beta/gamma)

Liver X receptor 
alpha (NR1H3)

Vitamin D3 receptor 
(VDR)

Progesterone 
receptor 
(PGR)

Peroxisome proliferator-
activated receptors (PPAR 
alpha/gamma/delta)

Dopamine receptor 
D2 (DRD2) 

5-hydroxytryptamine receptor 
2B (HTR2B)

Mineralocorticoid 
receptor (NR3C2)

Thyroid hormone receptor 
(THR alpha/beta)

Aryl hydrocarbon receptor (AHR)

Estrogen receptors 
(ESR1/ESR2)

HMG-CoA Reductase 
(HMGCR)

Thyroperoxidase 
(TPO)

Aromatase 
(CYP19A1)

Histone 
Deacetylase 1 
(HDAC1)VEGFR2 RTK Kinase 

(KDR)

devTOX quickPredictTM

(Stemina)

ReproTracker® 
(Toxys)

Steroid 5 alpha 
Reductase (SRD5A)

11-beta-
Hydroxysteroid 
Dehydrogenase 1 
(HSD11B)

DNA Methyltransferase 
(DNMT1)

Steroidogenesis 
H295-R (BDS, 
testosterone and 
estradiol synthesis)

Steroidogenesis

ER-CALUX® 
(BDS)

AR-CALUX®
(BDS)

Retinoid X receptors (RXR 
alpha/beta)

Angiotensin-converting enzyme 
(ACE)

Angiotensin II receptor Type-1 
(AGTR1)

Angiotensin-converting enzyme 2  
(ACE2)
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Validation/Regulatory Acceptance of NAMs

 

• Understanding the needs for formal validation at an international level

• Current validation process is slow and based on traditional animal tests 

• Need for a framework/guidance for fit for purpose validation at an international 

level, e.g. update of OECD GD 34

van der Zalm et al. Archives of Toxicology (2022) 96:2865–2879



26SEAC | Unilever

Conclusions

1. Next Generation Risk Assessment 
relies on exposure and bioactivity data 
generated in robust, reliable NAMs

2. The tiered and iterative nature of 
NGRA means that higher tiers will need 
more complex human-relevant NAMs 
for answering bespoke questions

3. Choosing, evaluation and using NAMs 
requires scientific networks and 
different types of expertise 

4. Working together across the NC3Rs 
NAMs Network

• Understanding needs

• Understanding what’s out there

• Developing new science together
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