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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)



NGRA: The assessment is designed to prevent harm

Slide from Dr Rusty Thomas, 
EPA, with thanks
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The philosophy behind this type 
of risk assessment aimed at 

preventing harm is based on the 
premise of “Protection not 

Prediction”. 

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. 

Rotroff, et al. Tox.Sci 2010



Overview of core toolbox

CSPHTTrPBK models

Bioactivity exposure ratio estimate

IPPFree concentration Concentration 
Response Models

Inform safety decision

CSP: Cell Stress PanelHTTr: High-throughput transcriptomics IPP: In vitro pharmacological profiling

• MCF7
• HepG2
• HepaRG

• HepG2

In Vitro Biological Activity CharacterizationExposure Estimation 



Evaluating the toolset for risk assessment

‘High’ risk (from 
consumer goods 
perspective) – e.g. drugs

‘Low’ risk (from 
consumer goods 
perspective) – e.g. foods, 
cosmetics

Chemical exposures 
scenarios

Can the toolset successfully distinguish between low and high risk chemical 
exposure scenarios up to a certain BER?

Define typical use-case 
scenarios benchmark 
chemical-exposures

PBK models of systemic 
exposure

In-vitro cell assays, 
estimate PoDs

Calculate the bioactivity 
exposure ratio

Bioactivity Exposure Ratio (BER)
0.01 1     100 1000
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Challenges and potential solutions

Benchmark chemical selection Uncertainty in exposure estimates (inc
metabolism)

Uncertainty in PoD estimates 
and free concentration

Sufficient biological coverage 
(assays, cell models)

Robust decision-making based on the BER

Moxon TE, Li H, Lee MY, et al. Application of physiologically based kinetic (PBK) modelling in 
the next generation risk assessment of dermally applied consumer products. Toxicol In Vitro. 
2020;63:104746. doi:10.1016/j.tiv.2019.104746



Concluding remarks

• NGRA aims to be protect of human health at defined exposures. 

• Evaluation needs to be based on how the different bioactivity and exposure estimates can 

be combined to make robust, reliable decisions on consumer safety. 

• Quantifying the degree of uncertainty in the tools is key ensuring that they can be used 

with confidence. 

• 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)

Session 24 (30th September, 16:30-18:30): 
Building confidence in the use of new approach methodologies for 
safety decision-making



What we’re doing to address these challenges (1/3)
Identification of appropriate 
chemical-exposures

Systematic selection of 
different chemicals with 
defined human-use scenarios 
(cosmetics, drugs, etc)

Uncertainty in exposure estimates 
(how ‘wrong’ are the PBK models?)

Evaluation of ‘how wrong’ PBK 
models can be by comparing 
human Cmax/AUC data to 
model predictions



What we’re doing to address these challenges (2/3)

Uncertainty in PoD estimates

Sufficient biological coverage 
(assays and cell models)

Plate effect examplePoD variability across cell models and replicates

• Optimising experimental design of our assays (number of replicates, 
plate layout, appropriate controls etc)

• Compare different PoD calculation approaches (BMDexpress etc)
• Analysing biological pathway coverage across large numbers of 

compounds and cell types.
• Evaluating other broad-spectrum assays (e.g. phenotypic profiling). 



What we’re doing to address these challenges (3/3)

Robust decision-making based on the MOS 
using e.g. Bayesian logistic regression

Using the toolbox data, deploy probabilistic models that quantify the (un)certainty that a given exposure 
scenario is low-risk based on the margin-of-safety.


