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Development of generic multi-route lifetime PBBK model
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Risk assessment of chemical mixtures

• Current orientation in chemicals risk assessment is to tackle 
them as single substances affecting individual health endpoints.

• Human exposure occurs to mixtures of chemicals as they are 
present in the environment and consumer products.

• PBBK/PD model are able to consider interaction between 
chemicals for potential mechanisms of action

• Coupling PBPK/PD model  with pathology models and 
hierarchical population modeling techniques [Markov Chain 
Monte Carlo], a quantitative estimate of health risk to the 
exposed population is estimated.
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PBBK model for quaternary BTEX mixture
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PBBK model for benzene with metabolism
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PBBK model validation for TEX
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PBBK/PD model validation 

for benzene metabolites

* Data from Waidyanatha et al. (2004)
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Biologically Effective Dose: occupational exposure



NEUROSOME: First training event Heraklion, Crete, May 2019
9

H2020-MSCA-ITN-2017   GA - 766251

9

Increment in maximum bone marrow concentration 

of benzene from exposure to different mixtures of BTEX
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Biology based dose response for benzene
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Estimated lifetime leukemia risk
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Importance of Biologically-based 

dose-response models 

• Biologically-based dose-response models can provide more 
reliable population health risk estimates for environmental 
exposure to VOC mixtures than linear dose-response models 
based on high dose extrapolations

• Biochemical interactions of VOCs in the body result in beyond-
than-additive effects (in the case of BTEX, competitive inhibition 
of metabolism)

• INTEGRA-pathology model is a reliable tool for estimating the 
lifelong exposure to such xenobiotic mixtures in the occupational 
environment

• Current health protection legislation should take into account 
exposure scenarios representing realistic conditions, namely 
account for the interaction effect of chemical mixture components 
in the environment, in the workplace and in consumer products
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Thank you for your attention!


