
Panel Discussion:
The Impact of Modeling in Drug Development



Ascent of Model Informed 
Drug Development (MIDD)



• There is a rich, long-standing history of science and 
mathematical modeling that set the table for the current, 
rich MIDD environment

• Technical advances have allowed PBPK, PopPK, PK-PD, 
QSP and other modeling disciplines to grow considerably 
over the years 

• The development of software to facilitate the practice of 
developing and using models has proven to be a catalyst 
in adoption of modeling within drug development

• The establishment of academic programs to train 
students in modeling principles and practice have 
contributed to the ascent of MIDD

We Stand on the Shoulders of Those Who 
Came Before Us



Scientific principles upon which PBPK modeling are 
based have very early origins
• Teorell 1937 is perhaps first example of PBPK-type approach

• Bischoff 1971 a nice early example of PBPK modeling

Early Examples of PBPK Modeling



Early Examples of PBPK Modeling: GastroPlus

Commercially available PBPK models and 
software accelerated the adoption of this 
approach within pharma and biotech
• Initially made available in the 1990’s

• Industry and regulators make wide use of PBPK 
models and simulation results today



Sheiner, Beal, and Boeckmann developed NONMEM 
in late 1970’s to enable curve-fitting applications 
with sparsely collected PK data  
• Provided ability to estimate inter-individual variability in 

key parameters and explore the sources of variability

• Accelerated application of PopPK modeling

• Accelerated application of PK-PD modeling

NONMEM Development Encouraged 
PopPK and PK-PD Modeling Use



Mechanistic, mathematical models of biochemistry 
and physiology have long been in use
• Guyton 1972 is an early example of the mathematically 

integrating numerous layers of physiologic systems to 
generate an increased understanding of the overall system 

• The application of QSP modeling to drug development  
took major steps forward in late 1990’s.  Entelos
PhysioLabs are good examples of this application

QSP Modeling Utilizes Long-Standing Approaches 
That Have Been Advanced Over Time



• MIDD continues to grow, with the intent to 
contribute to getting safe and effective 
treatments to patients as soon as possible

• Modeling methodologies continue to advance

• Computational capabilities expanding

• Increasing number of trained modelers 
available to practice the art of modeling

Great Future for MIDD 
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