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PBPK Universe: Environmental Tox vs Pharmaceutical Industry

Parallel PBPK Universe:

      Pharmaceutical Science         Environmental Tox

Pharm Res, 
2024

Universe of 
PBPK in Pharma 
is much bigger 

than its 
traditional Tox 

space1



2021 - now

2012-2015

NDA submission and FDA approval
o PBPK impacted USPI
o >10 clinical pharmacology studies waived
o PBPK addressed IRs and 4 PMC/PMR - no 

request for clinical study
o 1st time eData submission in JP – PMDA

Final PBPK model
o PK nonlinearity incorporated via 

transporter saturation
o Final model validation with single, 

multiple dose PK, cDDI PK data
o Simulation of untested DDI and OI 

scenarios at 80 mg and 200 mg

2019-2020

Next steps
2014-2019

Early PBPK modeling
o Initial perpetrator DDI assessments (CYP3A DDI)
o Trial designs (co-meds)
o Formulation support (dog, food effect)

Refined PBPK model
o PK characterization
o Food effect
o Support of cDDI plan– 

fmCYP confirmed
o CSF to FMI support
o Support of organ 

impairment studies

Established PBPK Model Reusability for Life Cycle: Innovative Pharma Space

Modeling and simulations to support asciminib NDA 
submission and inform Scemblix® drug product label from 

preclinical development to NDA

2023 Ioannis Loisios-Konstantinidis, Ph.D.
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The Road for Natural Progression of 
Systems Model to Model Master File (MMF)

‘Toys for Big Boys!’  replaced by  ‘Modelling by All for All’

Many Philosophical Stops
on the way to …..

….. Reach to the Necessity of
Model Master Files



Biopharm Submission – Expectations from Model Master File

Established 
Philosophy

Applied/Practical 
Examples



Titus et al., (2025) 

VBE Applications

Unresolved 
Issues in 
PBPK



VBE for Batches: Verification without Non-BE Batch by Recovering  BSV/WSV

A Recent Master 
Piece from AZ 
Team

The clinical non-BE data may not be 
necessary in all cases. In certain 
scenarios, validation against 
intrasubject variability may meet 
the dual objectives of capturing PK 
variability and confirming sensitivity 
within the absorption model.

Clin Pharm Ther 2026



Determining WSV of GI Physiology and Its Covariates 9e.g. Sex)

Titus et al., (2025) 



Correlations: Easy to See in Anatomy! 
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Univariate Distribution for Systems 
Parameter Values apart from Anatomy 
(Simcyp V16)

Multivariate (correlated) 
Distribution for Systems Parameter 
Values (Simcyp V17 onwards)

Intercorrelation 
Matrix of Liver 
Enzymes

Achour et al (2014) 
Drug Metab Dispos

Correlations : Difficult to Capture in Biology/Physiology! (Hepatic Enzymes  )



Correlation of GI-Tract Physiological Parameters in Fed and Fast Status

Correlations 
between 
Various 

Attributes of 
the GI-Tract

?
(Same Individuals Going 

through All Assays)
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