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Outline

• What is NGRA?

• How is it being applied today?

• Where next?
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The need for non-animal approaches 

Societal Attitudes/Consumer 
Preference

Human Relevance Regulatory Change
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Why do we need NGRA?

NOAEL
÷ 10 - 1000

Targeted Testing Uncertainty Factors

Is it safe?

A new non-animal paradigm is needed…

e.g. 90 Day Repeat Dose Study

PoD

NOAEL

…replacement of animal test data is not the answer

Existing 
approaches

Threshold of Toxicological 
Concern

(Yang et al 2017) 
https://doi.org/10.1016/j.fct.2017.08.043

Read across

History of Safe Use
(Neely et al 2011) 

https://doi.org/10.4103/0971-6580.85882

→NGRA

https://doi.org/10.1016/j.fct.2017.08.043
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What is NGRA?

An exposure-led, hypothesis driven risk assessment 
approach that incorporates one or more NAMs to 

ensure that chemical exposures do not cause harm to 
consumers

Dent et al ., (2018) Comp Tox 7:20-26

What is NGRA?
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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 transparent and documented

Principles of NGRA from ICCR (International Cooperation on Cosmetics Regulation)

Dent et al ., (2018) Comp Tox 7:20-26
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Integrating different lines of evidence for safety decision making

R&D - SEAC Berggren et al 2017 (https://doi.org/10.1016/j.comtox.2017.10.001)
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Slide from Dr Rusty Thomas, 
EPA, with thanks
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Rotroff, et al. Tox.Sci 2010 Vol 117/2 348-358

https://doi.org/10.1093/toxsci/kfq220

Range of in vitro AC50 
values converted to human

in vivo daily dose

Actual Exposure (est. max.)

Safety margin

Hepatic clearance 

and plasma protein 

binding 

determinations

“Protection not Prediction”

In Vitro Bioactivity vs BioavailabilityLow-tier NGRA

https://doi.org/10.1093/toxsci/kfq220
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9

How protective are the NAMs?
Example from the Accelerating the Pace of Chemical Risk Assessment (APCRA) initiative

Of the 448 substances, 89% had a PODNAM,95 that was less than the traditional POD 
(PODtraditional) value.

Bioactivity:exposure ratios (BERs), useful for identification of priority substances, 
demonstrated that high-throughput exposure predictions were greater than the 
PODNAM,95 for 11 substances.

https://www.canada.ca/en/environment-climate-change/services/evaluating-
existing-substances/science-approach-document-bioactivity-exposure-ratio-
application-priority-setting-risk-assessment.html

https://www.canada.ca/en/environment-climate-change/services/evaluating-existing-substances/science-approach-document-bioactivity-exposure-ratio-application-priority-setting-risk-assessment.html
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10
10

Application of NGRA principles and framework to exposure-led risk assessment: 
Coumarin example

Baltazar et al., (2020) Toxicological Sciences 176(1): 236-252 
https://doi.org/10.1093/toxsci/kfaa048

https://doi.org/10.1093/toxsci/kfaa048


We personally care

Some key elements in the NGRA toolbox
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Margin of Safety considering PODs and Exposure

12

Cmax expressed as a distribution:
• Line = median (50th percentile)
• Inner band = 25th-75th percentile
• Outer band = 2.5th-97.5th percentile (95th

credible interval)

PoDs and plasma Cmax (µM) are 
expressed as total concentration 

PubChem ToxCast Cell Stress Panel HTTr
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Where next?  Points to visit during our workshop.

• Clarity on the level of protection offered by this approach

• Bioactivity vs. Adversity

• What does our ‘base set’ look like?

• Role of metabolism – how to handle pragmatically

• Adequacy of cell lines, timepoints, study designs – what to do when the 
‘protective not predictive’ NGRA fails and higher-tier tools are needed


