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Physiologically-Based Pharmacokinetic 
(PBPK) Modeling is a Tool/Component of 

Model-Informed Drug Development (MIDD)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966181/pdf/PSP4-9-21.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966181/pdf/PSP4-9-21.pdf
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MIDD: Disciplines/Tools

“Model-informed drug development (MIDD) tools including physiologically based
pharmacokinetic (PBPK) modeling can improve the mechanistic understanding of 
a drug’s pharmacology and potentially translate into development efficiencies.”

Kuemmel et al, CPT, 2020 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966181/pdf/PSP4-9-21.pdf

AP  = ADMET Predictor
MD = Medchem Designer
G+  = GastroPlus
D+  = DDD Plus
M+ = MembranePlus

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6966181/pdf/PSP4-9-21.pdf
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PBPK Building Blocks
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PBPK Building Blocks - Modeling Input

Lukacova V, AAPS 2018

1. Drug (API) Data 3. Formulation Data/Trial Design 2. System Data (Physiology)
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Drug Development Pathway: Opportunities for PBPK

Suarez Sharp, AAPS 2022

Regulatory authorities across the globe encourage utilization of PBPK during drug development pathway.

PBPK modeling for dose 
selection in FIH studies

PBPK modeling for dose optimization, DDIs, PK in special populations (pediatric, pregnancy),
as well as for formulation optimization and supporting drug product quality attributes

preIND = Pre-investigational new drug application; EOP2= End-of-phase 2 and pre-phase 3; preNDA =Pre-new drug application
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PBPK in Regulatory Guidance Documents
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PBPK  in FDA Guidance Documents 

https://www.fda.gov/regulatory-
information/search-fda-guidance-
documents/use-physiologically-based-
pharmacokinetic-analyses-biopharmaceutics-
applications-oral-drug-product

https://www.fda.gov/regulatory-
information/search-fda-guidance-
documents/physiologically-based-pharmacokinetic-
analyses-format-and-content-guidance-industry

https://www.fda.gov/regulatory-
information/search-fda-guidance-
documents/evaluation-gastric-ph-dependent-
drug-interactions-acid-reducing-agents-study-
design-data-analysis

https://www.fda.gov/regulatory-
information/search-fda-guidance-
documents/clinical-drug-interaction-
studies-cytochrome-p450-enzyme-and-
transporter-mediated-drug-interactions

PBBM
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PBPK in Guidance Documents from Other Jurisdictions

https://www.ema.europa.eu/en/documents/scientific-
guideline/guideline-reporting-physiologically-based-
pharmacokinetic-pbpk-modelling-simulation_en.pdf

000239317.pdf (pmda.go.jp)
https://www.oecd.org/chemicalsafety/risk-
assessment/guidance-document-on-the-
characterisation-validation-and-reporting-of-
physiologically-based-kinetic-models-for-
regulatory-purposes.pdf

The Organization for Economic 
Cooperation and Development

https://www.tga.gov.au/resources/re
source/international-scientific-
guidelines/international-scientific-
guideline-reporting-physiologically-
based-pharmacokinetic-pbpk-
modelling-and-simulation
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PBPK & New Drugs Approval
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PBPK in Regulatory Decision Making: New Drugs Approvals (FDA)

https://pubmed.ncbi.nlm.nih.gov/33205429/

https://pubmed.ncbi.nlm.nih.gov/33205429/
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DDI Case Study – Rivoceranib Example 
Our Consulting Project, Presented at ASCPT2023

https://www.simulations-plus.com/wp-content/uploads/ASCPT2023_Poster_March_02_2023.FINAL_.pdf

Physiologically Based Absorption and Pharmacokinetic Model for Rivoceranib and its Main Metabolite to 
Assess Potential CYP3A4-Mediated DDI Risk

Jasmina Novakovica, Grace Fraczkiewicza, Seong H Jangb, Jeff Heckmanb, Bill Stricklandb, Mingyan Zhouc, Nassim Djeblic

aSimulations Plus, Lancaster, CA; bElevar Therapeutics, Salt Lake City, UT; cLuzsana Biotechnology, Princeton, NJ

Workflow

Objective

A validated PBPK model is used in lieu 
of clinical studies to assess the risk of 
CYP3A4-mediated DDIs for an 
anticancer drug rivoceranib (victim) 
with weak/moderate CYP3A4 inhibitors 
(ranitidine/fluconazole), and with a 
moderate CYP3A4 inducer (efavirenz).

https://www.simulations-plus.com/wp-content/uploads/ASCPT2023_Poster_March_02_2023.FINAL_.pdf
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PBPK Modeling Focused on Biopharmaceutics 
Applications (PBBM)
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PBBM Regulatory Impact

Patient centric 
quality standards 
(i.e., “safe space”)

Improved life-cycle 
management
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PBBM – Industrial Case Studies, Recent Publications
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Biowaiver Strategies for BCS III and BCS I Drugs: Decision Tree

Adithya Karthik Bhattiprolu , Sivacharan Kollipara , 
Tausif Ahmed , Rajkumar Boddu , Siddharth 
Chachad ,  Utility of Physiologically Based 
Biopharmaeutics Modeling (PBBM) in Regulatory 
Approval: Application to Supersede f2, Enabling 
Biowaivers & Creation of Dissolution Safe Space, 
Journal of Pharmaceutical Sciences (2022)

Ahmed T. (2023) MIDD+ Virtual Conference
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Summary of PBPK/PBBM Applications with Regulatory Impact 
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PBBM Beyond Oral Administration: Collaborative Projects with FDA

FDA: Dermal PBBM extensions

FDA: Ocular PBBM extensions FDA: Oral cavity PBBM extensions

FDA: Long-acting injection PBBM extensions

FDA: Oral absorption PBBM extensions

FDA: Pulmonary PBBM extensions

Courtesy of John DiBella 
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