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Risk Assessment through the AOP 

concept

OECD GUIDANCE DOCUMENT FOR THE USE OF 
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Risk Assessment Workflow



External exposure simulation using 

GUIDEnano

Nanomaterials property

• TiO2 NM102

• CAS: 13463-67-7

• Anatase

• 21 +/- 2; 100% in 10 to 

30 nm range

• Spherical

• Dustiness: 15 mg/kg

• Photocatalyst

• Pure

• Density: 4,3

• …

Activity

Compartment: factory
Release

Using the Two-Box Nano-

specific model

the time evolution of the 

particle size distribution 

(PSD) of NMs. In a two-

box (or source-receptor) 

model the room is typically 

split into two boxes

- Far-Field (8 hours)

- Near-Field (8 hours)



External exposure data
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Internal exposure simulation –

Development of a PBPK model 

• Rat inhalation biokinetic data 

from Kreyling et al. (2019).

• Samples from 13 

compartments over 5 time 

points, from 2 to 28 days post 

exposure.

• Structural model similar to Li 

et al. (2016).

• Extrapolation from rat to mice 

by scaling physiological 

parameters using literature 

information and deposition and 

clearance rates using MPPD 

(Multiple-Path Particle 

Dosimetry Model). 

Output



Workflow of the AOP-based BMD method 

on toxicogenomics data



ENM exposure associated pathways

AO = Lung fibrosis associated pathways
AOP of interest 

(AOP 173)

AOP-based BMD for TiO2
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Tool showcasing supporting material



Risk assessment tool



First component: external exposure



Second component: internal 

exposure



Third component: risk assessment



Scenario 1: 45g of TiO2 for 40g 

mouse

POD and TiO2 

mass 

probability 

density 

function (PDF) 

intersect: risky 

scenario

The same 

pathway for the 

same exposure 

is not activated 

28 days p.e.

Resulting TiO2 

mass – time 

profile for the 

simulated 

exposure setting 



Scenario 2: 7.5g of TiO2 for 40g 

mouse

Reminder:  

Risk 

Assessment 

plot for 40g of  

TiO2

POD is greater 

than TiO2 

mass PDF : no 

risk
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