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Drug Development Phases

Discovery Preclinical Phase 1 Phase 2 Phase 3
Target identification ADME Safety and Tolerability Safety and Efficacy
Toxicokinetic studies Firstin Human

High throughput screening single/Ascending Dose

Lead selection Multiple Ascending Dose
Formulation development
Lead optimization Food Effect
Proof of concept
Pediatrics
Clinical Pharmacokinetics/Pharmacodynamics

Renal and Hepatic Impairment

Drug-drug Interaction
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Post

A0 Approval

Pharmacovigilance
Post-marketing surveillance
Bioequivalence
Post-approval Changes

Formulation Changes
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Application of Modeling & Simulation in Phase 3

Questions to be Addressed

Do the intended dose(s) demonstrate the
desired safety and efficacy in the

population?
* |sthe dose likely to change in a given
subpopulation or special
population? If so, by how much?
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Model-Informed Approaches to Characterize Exposure-
Response and Potential for Drug-Drug Interactions

Change due to: Fold change and 90% CI Recommendation

Carbamazepine : May need ESL dose adjustment
Gabapentin o—i: None
Lamotrigine : None

Levetiracetam o1 None
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Phenobarbital® : May need higher dose of ESL
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Phenytoin : May need higher dose of ESL
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Valproate O None
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Julie Passarell

Assistant Vice President, Statistics

Simulations Plus, Inc.

Pharmacometricsin Phase 3 — Data Integration and Analysis to Support Dose and Labeling for the NDA

Maxime LeMerdy

Senior Scientist

Simulations Plus, Inc.

Pregnancy PBPK Modeling, a Necessary Step Towards Safety and Efficacy

Paul Watkins, MD

Howard Q Ferguson Distinguished Professor of Pharmacy

University of North Carolina Institute for Drug Safety Sciences

Quantitative Systems Toxicology Modeling Provides Novel Mechanistic Insights into Disease-related Tolvaptan Heptotoxicity

James Beaudoin

Scientist 1

Simulations Plus, Inc.

Quantitative Systems Toxicology Modeling Provides Novel Mechanistic Insights into Disease-related Tolvaptan Heptotoxicity

Sarem Sarem

Senior Biostatistician, Pharmacometrics

Health Canada

Regulatory Perspectives for Reliable Model Informed Drug Development
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Hannah Huang
Assistant Director, Pharmacometrics
§ Simulations Plus, Inc.
Concentration-QTc Analysis of Quizartinib in Patients with Relapsed/Refractory Acute Myeloid Leukemia

Luann Phillips

Distinguished Scientist, Pharmacometrics

Simulations Plus, Inc.

Population Pharmacokinetic Evaluation and Missed Dose Simulations for Eslicarbazapine Acetate Monotherapy in
Patients with Partial-Onset Seizures
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