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Collaborating to modernise the scientific data & tools we use for 
making safety decisions – 15+ years of research & evaluation



Overview & Background Context 
Next Generation Risk Assessment (NGRA) using New Approach Methods (NAMs)

Data are needed for decisions on:

1. safety of consumers exposed to 
chemicals in products

2. safety of workers exposed to 
chemicals during product 
manufacture

3. safety of people & non-human 
species if exposed to chemicals 
in the environment



• Use all available safety data on the ingredient
• clinical, epidemiological, animal (if dates permit), in vitro, etc.

• Exposure-based waiving (e.g. TTC – toxicological threshold of concern)

• In silico predictions

• History of safe use

• Read across from comparable ingredients

• Use of existing OECD in vitro approaches

• Next Generation Risk Assessment (NGRA)

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

Assessing Consumer Safety of cosmetics ingredients without new 
animal testing  (required by EU Cosmetic Products Regulation, 10+ years experience) 



Next Generation Risk Assessment (NGRA)

Safety Homepage « Safety Science 
in the 21st Century (tt21c.org)

Unilever - Safety & Environmental Assurance Centre at 
Unilever Global IP Limited – YouTube US SoT March 2022 –
integrating NAMs in NGRA for consumer safety decisions

Unilever, Safety & Environmental Assurance Centre (SEAC) –
YouTube US SoT March 2020 – NGRA concept & approach

https://tt21c.org/safety/
https://www.youtube.com/watch?v=5Z2S8MnKp7g
https://www.youtube.com/watch?v=tJWG3YCXT0Y&t=5s


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

NGRA: tiered testing and human health assessment approach



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.E
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Graph from Rusty Thomas EPA, with thanks. Rotroff et al (2010) Toxicological Sciences , 117, 348-358

NGRA: aim is protection of health, not prediction of animal data 



A large toolbox of modern scientific methods (NAMs) is used

Hatherell et al (2020) Toxicological Sciences, 176, 11-33
Moxon et al (2020) Toxicology in Vitro, 63 104746

Not a prescriptive set 
of tools, but driven by 
the safety 
assessment

Exposure tools to 
inform level of 
Systemic Exposure

Bioactivity tools to 
provide Points of 
Departure: Bioactivity 
- Exposure Ratio

Li et al (2022) Toxicol. Appl. Pharmacol., 442 115992



Key tools in our NGRA approach for systemic effects (NAMs Toolbox) 



Integrating these approaches 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
- Unilever working with
government agencies

Unilever frameworks for using NAMs for Consumer Safety decisions



Evaluating the NAMs Toolbox

Toxicological Sciences - accepted for publication 



Worker Safety is ensured via prevention & protection                             
– exposure-based risk assessments specific for the activity / local operating set-up

Can we change the types of data 
generated under REACH so they are 
based on advanced human-relevant 

science in place of animal testing?



• Understanding worker exposure

• Routes

• Levels

• PPE*, engineering controls, ventilation, etc.

• PBK models for worker exposure 

• NGRA

• Bioactivity – Exposure Ratio (BER) approach 
for worker exposure

* PPE = Personal Protective Equipment

NGRA approaches for Worker Safety decisions



Chemical Safety following environmental exposures – EU regulatory 
approach: protection from harm & use of non-animal tests 

• Closing the Gap between Modern Safety 

Science & Regulatory Use of Next Gen Tools

• Building Confidence in the use of NAMs 

being Protective 

EU REACH legislation has been in place for 15 
years. It was introduced to protect people & 
the environment from harm and to promote 

alternative test methods. 

Science & technology have advanced hugely 
since June 2007. Chemicals regulations need 

to catch up → framework for using best 
scientific data for safety decisions.



Adoption of NGRA in cosmetic ingredient safety assessment …

… use of similar approaches for chemicals    
registration purposes?

International 
Cooperation on

Cosmetics 
Regulation 

(2018)

Scientific Committee on Consumer Safety (2021)



Stakeholders engaging on use of NAMs for EU chemicals regulations 


