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Next Generation Risk Assessment (NGRA) …
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… is defined as a hypothesis-driven (and exposure-led) approach that 

integrates results derived from the New Approach Methodologies (NAMs) 



Uncertainty assessment methods
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Methods for uncertainty assessment and combination of evidence

Probabilistic methods

• Require data for calculations

• Assumes that uncertainty can be represented 

as distributions

Examples: Frequentist (MLE), Bayesian 

(inference, networks)…

Non probabilistic methods

• When data is incomplete or low quality

• Output as range of possibilities, uncertainty 

represented as intervals, bounds, sets..

Examples: Dempster-Shafer Theory, Fuzzy theory, 

Interval analysis…



ONTOX Probabilistic Risk Assessment (OPRA)
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𝑁𝐺𝑅𝐴 + 𝑢𝑛𝑐𝑒𝑟𝑡𝑎𝑖𝑛𝑡𝑦 𝑎𝑠𝑠𝑒𝑠𝑠𝑚𝑒𝑛𝑡 𝑚𝑒𝑡ℎ𝑜𝑑𝑠 + 𝐴𝐼 = 𝑂𝑃𝑅𝐴



Example main risk assessment pilar

Clearly defined inputs and outputs are essential for effective AI implementation
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Input:

• Exposure scenario

• Exposure frequency, duration, route

• Population of interest

• Probabilistic framework

• Frequentist (MC)

• Exposure simulation

• Mean 

• Data spread (e.g., standard deviation)

• Data distribution (e.g., normal)

Output:



Example decision point

Modernized Threshold of Toxicological Concern (TTC)-based approach

6

• Scenario with no concern • Scenario with concern



The goal: informed and transparent assessment
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Main NGRA-related challenges (I)



ONTOX Probabilistic Risk Assessment (OPRA): 
An AI-enabled framework
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2000 Databases

100 bln Data Points

90 mln Regulatory Documents

127 Computational Tools



Conversational AI 
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Main NGRA-related challenges (II)



ONTOX Probabilistic Risk Assessment (OPRA): 
An AI-enabled framework

Theory (understand frameworks) Practice (find and pool tools)
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OPRA at OECD – formal request of feedback
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Working Party on Hazard Assessment (WPHA) and WPHA Systemic Toxicity Expert Group



OECD proposal (& project) on AI integration into RA
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The aim of the project is to develop a practical 

Framework for Trustworthy AI to translate 

general OECD AI Principles into concise, sector-

specific guidance.

The proposed high-level guidance will be aligned, to 

the greatest extent possible, with the evolving 

requirements of major regulatory authorities.

This project ensures all AI applications remain 

"human-in-the-loop" where AI acts as a "co-pilot" 

for expert risk assessors rather than a standalone 

decision-maker. 



Thank you!
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https://coolinfographics.com/news/2021/10/4/statistic-joke
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