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PBPK Universe: Environmental Tox vs Pharmaceutical Industry

Research Landscape of Physiologically Based Pharmacokinetic Model
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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

2012-2015 Early PBPK modeling Cﬂnﬁrm
o Initial perpetrator DDl assessments (CYP3A DDI) Reﬁne
o Trial designs (co-meds)

o Formulation support (dog, food effect)

2014-2019 Refined PBPK model o= -
PK characterization Next steps
Food effect
Support of cDDI plan- \ﬂ/ =
il

Learn

o O O

fmCYP confirmed

o CSF to FMI support
2019-2020 ' Support of organ
i o impairment studies
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 Ol
scenarios at 80 mg and 200 mg

2021 - now NDA submission and FDA approval
o PBPK impacted USPI

o 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

2023 loannis Loisios-Konstantinidis, Ph.D.



The Road for Natural Progression of
Systems Model to Model Master File (MMF)

'.é_ 3

oy | &

[

Research
Frontier
Routine

Scaled Up
Usage

‘Toys for Big Boys!” replaced by ‘Modelling by All for A

Many Philosophical Stops
on the way to .....

. G

————

—

..... Reach to the Necessity of
Model Master Files




Biopharm Submission — Expectations from Model Master File

The AAPS Journal (2024) 26:14
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Development: A Series of Workshop Summary Reports

;‘t‘t‘:::,';i:z‘r’;‘]"éfgg;‘;;g;fs 02008975 Experience Learned and Perspectives on Using Model-Integrated
- Evidence in the Regulatory Context for Generic Drug Products—a
MEETING REPORT Meeting Report

Best Practices for Utilizing Modeling Approaches to

: Eleftheria Tsakalozou' - Lanyan Fang' - Youwei Bi? - Michiel van den Heuvel® - Tausif Ahmed®* : Yu Chung Tsang® -
Development: A Series of Workshop Summary Repa

Robert Lionberger® - Amin Rostami-Hodjegan’# - Liang Zhao'

The Role of Model Master Files for Sharing, Acceptance,
and Communication with FDA

Lanyan Fang' - Yuging Gong' - Andrew C. Hooker? - Viera Lukacova® - Amin Rostami-Hodjegan*” - Mark Sale® -

Pharmaceutical Research (2025) 42.731-73}  Stella Grosser® - Rebeka Jereb” - Rada Savic® - Carl Peck®® - Liang Zhao'®
https://doi.org/10.1007/s11095-025-03861

FDA MODELING MASTER FILE

Adopting the Model Master File Framework to Enhance Modeling
and Simulations Approaches for Regulatory Use

Applied/Practical
Examples

Lanyan Fang'® - Eleftheria Tsakalozou' - Fang Wu' - Daniel Ritterbeck? - Liang Zhao' - Lei Zhang' -
Robert Lionberger’




VBE Applications The AAPS Journal (2022) 24:21

DOI: 10.1208/512248-021-00672-z

Check for
Updates

Research Article
Theme: Integrating In Vitro Systems and Physiologically-Based Pharmacokinetics Modeling to Optimize Drug Product Development

U “ re s o I ve d Guest Editors: Rodrigo Cristofoletti and Lawrence Yu

Proof of Concept in Assignment of Within-Subject Variability During Virtual

-
I s s u es I n Bioequivalence Studies: Propagation of Intra-Subject Variation
in Gastrointestinal Physiology Using Physiologically Based Pharmacokinetic
Modeling

PBPK

Margareta Bego,l‘z‘5

Virtual PBPK Studies of
the Formulation in
the Average or Same
Set of Individuals

Repeated Virtual
PK Studies of the
Same
Formulation in
the Same
Individual

Propagation of A
Priori WSV in
Physiology Via PBPK

Virtual Bioequivalence
Studies Accounting
for WSV

Bio-
Equivalent

Nikunjkumar Patel,” Rodrigo Cristofoletti,* and Amin Rostami-Hodjegan®?
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Titus et al., (2025)




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

|s a Clinical Trial With a Non-Bioequivalent

A Recent Master Batch Necessary? The Critical Role of

Piece from AZ

Team Intrasubject Variability in Olaparib Formulation
Bridging by PBPK
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Determining WSV of Gl Physiology and Its Covariates 9e.g. Sex)

ELSEVIER journal homepage: www.elsevier.com/locate/ejps
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Undecided

From hypothesis to forecasting: The impact of within-subject variability of

gastro-intestinal physiology in relation to likelihood of sex-dependent
outcome of bioequivalence

Not Bioequivalent
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Titus et al., (2025)
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Correlations: Easy to See in Anatomy!
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Correlations : Difficult to Capture in Biology/Physiology! (Hepatic Enzymes v )

Univariate Distribution for Systems
Parameter Values apart from Anatomy
(Simcyp V16)
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Correlation of Gl-Tract Physiological Parameters in Fed and Fast Status

Correlations
between
Various
Attributes of
the Gl-Tract

?

(Same Individuals Going
through All Assays)
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