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Unilever’s products must be safe for the people who use and 
make them and for the planet 

Unilever.com



Source: https://ec.europa.eu/growth/sectors/cosmetics/ban-animal-testing_en

The history of bans on animal testing for cosmetic products and 
ingredients in the EU

EU Cosmetics Product Regulation: (EC) No 1223/2009

https://ec.europa.eu/growth/sectors/cosmetics/ban-animal-testing_en


Assessing the consumer safety of cosmetic ingredients for the  
Cosmetic Product Regulation is exposure-led

Skin

• Skin creams

• Deodorants

• Soap/cleansers

• Shampoo/ conditioner

• Shower gel

Inhalation*

• Aerosols

• Pump sprays

Oral

• Toothpaste

• Lipsticks

* Generally, depends on delivery system rather than product type.

Consumers

Images from: AFSA training module
‘Consumer Exposure’, 2022

Steiling et al (2014) Toxicology Letters, 227, 41-49

Skin  Penetration

Inhalation

https://reader.elsevier.com/reader/sd/pii/S037842741400126X?token=EDCB8D15C8730BFE83D6E96E66E33A2EFFA9702515F93CD85A0C3594A2B7B5B627FFC4CCABF8F558DFEFFDD62BF6B0B4&originRegion=eu-west-1&originCreation=20220428144811


• Use all available safety data on the ingredient

• Clinical, epidemiological, animal (if dates permit), in vitro etc

• Exposure-based waiving approaches (e.g. TTC, DST, Inhalation TTC)

• in silico predictions

• History of safe use

• Read across

• Use of existing OECD in vitro approaches

• Next Generation Risk Assessment (NGRA)

Assessing the consumer safety of cosmetic ingredients for the  
Cosmetic Product Regulation without new animal testing

Is the predicted consumer exposure safe? A tiered approach is routine



Next Generation Risk Assessment (NGRA)

NGRA is defined as an exposure-led, hypothesis-driven 
risk assessment approach that integrates New 

Approach Methodologies (NAMs) to assure safety 
without the use of animal testing



The hypothesis underpinning 
this NGRA is that if no bioactivity 

is observed at consumer-
relevant concentrations, there 

can be no adverse health 
effects. 

At no point does NGRA attempt 
to predict the results of high 

dose toxicology studies in 
animals

NGRA uses new exposure 
science and understanding of 

human biology

NGRA: Protection not prediction
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences , 117, 348-358



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

Principles of Next Generation Risk Assessment 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


Use of non-animal approaches for cosmetic safety

International Cooperation on
Cosmetics Regulation (2018)

European Commission: Scientific 
Committee on Consumer Safety (2021)

OECD (2021)



SEURAT-1 NGRA Framework

Berggren et al (2017) Computational Toxicology 4, 31-44



NGRA: case study workflow for systemic effects

*

*or Bioactivity exposure ratio (BER)Baltazar et al., (2020) Toxicol Sci 176, 236–252



• Physiological parameters (e.g. body weight, blood flow rates, tissue volume)

• Physico-chemical parameters (e.g. LogP, Fup, tissue/plasma partition coefficients)

• Kinetic parameters (e.g. dermal absorption, hepatic metabolism, renal excretion) 

• Product use information (e.g. dose, frequency, site area, formulation)

Absorption, Distribution, Metabolism, Excretion

ADME properties

Output

Cmax, AUC, Tmax

Input

Physiologically-based Kinetic (PBK) Modelling

Li et al (2022) Toxicology and Applied Pharmacology, 442, 115992 

Lung

Heart

Adipose

Kidney

Gut

Liver

Brain



Key tools in our NGRA approach for systemic effects



Exposure and PoD are plotted and used to derive a Bioactivity-
Exposure Ratio (MoE/BER)

PubChe
m

ToxCast Cell Stress Panel HTTr

Baltazar et al., (2020) Toxicol Sci 176, 236–252



APCRA approach to evaluate the integration of exposure and 
bioactivity

• Evaluation of in vitro NAMs, exposure modelling and dose-response models. 

• For 89% of the chemicals NAM PoD was more conservative than the traditional 
POD.

• Bioactivity:exposure ratios (BERs) approach useful for accelerate screening 
and assessment using NAMs for hazard and exposure. 



Next Generation Risk Assessment (NGRA) Framework for Skin Allergy 

• NGRA framework for skin allergy based upon the ICCR principles and SEURAT-1 frameworks for
systemic tox

• WoE based upon all available information, accommodate range of consumer product exposure
scenarios and provide a quantitative point of departure and risk metric → Skin Allergy Risk
Assessment (SARA) Model.

Reynolds et al (2021) Reg Tox Pharmacol, 127, December 2021, 105075
Gilmour et at (2022)  Reg Tox Pharmacol 131, June 2022, 105159



• The point of departure (PoD)
metric is a dose with a 1%
chance of human skin
sensitisation (termed ED01).

• The SARA dataset contains 81
chemicals.

• The model accounts for
variability in the DPRA,
KeratinoSens™, h-CLAT and U-

Sens

• The model has been expanded
to incorporate benchmark
exposure information.

SARA Defined Approach



• Model expanded to incorporate
benchmark exposure information as
an additional input alongside
historic in vivo and NAM data.

• After fitting the model, and given
some exposure scenario of interest,
the model can calculate the SARA
risk metric, defined as the probability
that the exposure is low risk for
human skin sensitisation induction.

Expansion of SARA model to use 
benchmark exposure information



Frameworks for using NAMs to make safety decisions

Developmental & Reproductive Inhalation

Skin Sensitisation

Reynolds et al (2021) Reg Tox Pharmacol, 127, 105075            Baltazar et al (2020) Toxicol Sci, 176, 236-252

Rajagopal et al (2022) Frontiers in Toxicology, doi: 10.3389/ftox.2022.838466

Systemic

Ongoing Evaluations

Working with regulators/
government agencies



Animal Testing and EU Registration, Evaluation, Authorisation 
and Restriction of Chemicals (REACH)

• These same types of toxicity are also relevant to EU REACH registrations, where animal 
testing must only be undertaken as ‘a last resort’

• Article 25: ‘In order to avoid animal testing, testing on vertebrate animals for the 
purposes of this regulation shall be undertaken only as a last resort’

• Annex XI of UK REACH lists ‘adaptations’ to waive animal testing (including use of QSAR, 
in vitro methods, weight-of-evidence approaches etc.) 

• More opportunities for use of NAMs?

• Need for Flexibility and good scientific dialogue

• Need to develop criteria for acceptance of NAMs in EU Chemicals legislation

Regulation (EC) No 1907/2006

• Longer-term evolution of EU REACH. 
Ongoing public consultation around 
the revision of EU REACH 



Recognition of NGRA in cosmetic safety assessment…

… Using similar approaches for chemical    
registration?

International 
Cooperation on
Cosmetics 
Regulation 
(2018)

Scientific Committee on Consumer Safety (2021)



NGRA and Worker Safety

• Understanding worker exposure

• Routes

• Levels of exposure

• PPE*, engineering controls, ventilation etc.

• PBK for worker exposure 

• NGRA

• BER approach for worker exposure

* PPE = Personal protective equipment
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