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Our products must be safe

Can we make robust, reproducible decisions on these people’s 
safety?



Recognition of Next Generation Risk Assessment 
(NGRA) in cosmetic safety assessment

International Cooperation on
Cosmetics Regulation (2018)

European Commission: Scientific 
Committee on Consumer Safety (2021)



A fundamental principle of NGRA: ‘Protection not prediction’
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Range of in vitro AC50 
values converted to human

in vivo daily dose

Actual Exposure (est. max.)

Safety margin

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. 

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

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



“The primary objective of this work 
was to compare PODs based on 
high-throughput predictions of 
bioactivity, exposure predictions, 
and traditional hazard information 
for 448 chemicals”. APCRA, 2020

In Vitro Bioactivity to Determine Margins of Safety

Berggren et al (2017) Computational Toxicology 4, 31-44Paul Friedman et al (2020) Toxicological Sciences, 173, 202-225
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NGRA Framework: Decision-making on consumer 
safety

Baltazar et al (2020) Toxicological Sciences, 236-252



A large toolbox of methods is used

Moxon et al (2020) Toxicology in Vitro, 63 104746

Exposure tools to 
inform level of 
systemic exposure

Bioactivity tools to 
provide Points of 
Departure

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

Hatherell et al (2020) Toxicological Sciences, 176, 11-33



Evaluating the toolset for risk assessment: 
A data-driven approach 



Margins of Safety for Different Chemical/Exposure 
Scenarios

0.01 1     100 10,000 1,000,000



Uncertainty and the Margin of Safety



Ongoing evaluation of the toolset

Maximise synergy with
other, ongoing
evaluation activities
including:



Application of NGRA Framework for skin allergy

Gilmour N et al, Regul. Toxicol. Pharmacol., submitted
Reynolds G et al, Regul. Toxicol. Pharmacol., submitted



SARA Defined Approach and use of benchmark 
information

Point of departure (PoD) metric 
calculated: dose with a 1% chance of 
human skin sensitisation (termed ED01)

Reynolds et al (2019) Comp Toxicol, 9, 36-49

e.g.

Margin of Exposure and probability that 
exposure is ‘low risk’

Gilmour N et al, Regul. Toxicol. Pharmacol., submitted
Reynolds J & Gilmour N et al, Regul. Toxicol. Pharmacol., submitted
Reynolds G et al, Regul. Toxicol. Pharmacol., submitted



NGRA – Aspects of validation when not trying to 
predict the results of animal test

• NGRA is exposure-led, hypothesis driven, and requires clear 
articulation of the risk assessment question

• A tiered approach to decision-making is central to NGRA, use the 
tools that are as complex as necessary to make the decision. Move 
to more complex tools if more data is needed

• Progress has been possible with a change in mindset (‘protection 
not prediction’)

• Science keeps moving – the tools for  NGRA decision-making will 
not remain static. We must ensure that we continue to harness new 
science and all new exposure and bioactivity tools add value to the 
decision-making process



NGRA – Aspects of validation when not trying to 
predict the results of animal test

Hartung et al (2004) ATLA, 32, 462-472

xref OECD TG428:
Skin penetration in 
vitro method

• Need to ensure quality/robustness of non-standard  (non TG) assays and computational 
approaches used in NGRA (role of GLP, reporting frameworks etc)

• Aspects of reproducibility and transferability are part of standard approaches to validation 
(e.g. modular approach to validation)



NGRA – Thoughts on predictive capacity

• NGRA aims to be protective of human health at defined exposures
• Prediction models need to include both bioactivity and levels of exposure
• Evaluation of NGRA needs to be in the context of how to combine (often many different) 

estimates of exposure and bioactivity to give reproducible decisions on safety with 
transparent measurement of uncertainty

• For evaluation of this approach there is a need for 
• Well curated chemical/exposure scenarios that have documented history of safety/ non-safety in humans 

or
• Chemical/exposure scenarios in humans that are recognised from historical risk assessments as being safe/non-safe

• NGRA does not aim to predict the results of hazard ID tests in animals
• Therefore prediction models relating to GHS categories etc are inappropriate

• There is a need to increase confidence amongst many risk assessors with the use of 
mathematical approaches in NGRA used to combined different types of in vitro data 
(PBK modelling, PoD modelling etc)

• A proactive evaluation of  MoS derived with NGRA for defined chemical/exposure 
scenarios will add to the growing information on the degree of protection provided by 
risk assessments based on human exposure and biology rather than on trying to 
predict high dose effects in animal
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