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Typical Models Used to Describe Pharmacokinetics 

C=SCie
-kit 

Empirical 
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Compartmental 

Three type of models can be used to describe concentration time profiles (PK).  

Empirical and compartmental models are fitted to observed data to explain the 

data whereas physiological models can be used for a priori prediction and then 

refine as data becomes available 
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Examples of PBPK in Product Design and Assessment 

ÅApplication in QbD 

ÅEstablishing IVIVC/IVIVE with in vitro dissolution experiments 

ÅExtrapolating from adult to paediatric or disease population 

ÅAssessing impact of food effect 

ÅAssessing gut-level drug-drug interactions e.g. PPI 

ÅVirtual Bio-equivalence Assessment 

ÅAssessing untested scenarios to fill data gaps in generic product 
assessment 
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QbD and Particle Size Specifications/Assessment 

ÅSome examples 

 

 

 

 

 

 

Å¢ƻ ǳǎŜ ƛǘ ŦƻǊ ǊŜƎǳƭŀǘƻǊȅ ǇǳǊǇƻǎŜǎΣ ǘƘŜǊŜ ƴŜŜŘǎ ǘƻ ōŜ άƳƻŘŜƭ ǉǳŀƭƛŦƛŎŀǘƛƻƴ 
ŎǊƛǘŜǊƛŀέ ŜǎǇŜŎƛŀƭƭȅ ǿƘŜƴ ǎƻƳŜ ǇŀǊŀƳŜǘŜǊǎ ŀǊŜ ŦƛǘǘŜŘ ŀƴŘκƻǊ ŀǎǎǳƳŜŘ 

Å Is the physiology in PBPK platforms needs to be scientifically traceable or 
arbitrary/assumed values acceptable? 

Å Is simulation with a PBPK άǇƭŀǘŦƻǊƳ defined average ƘǳƳŀƴέ ƎƻƻŘ 
enough or a population simulation is needed? 
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Extrapolating Formulation Assessment from Adult to Pediatric 
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ÅSome examples 

 

 

 

 

 

 

 

 

 

Å What paediatric physiology to use when there is scarce and contradictory?  

Å ²Ƙŀǘ ƛǎ άƳƻŘŜƭ ǉǳŀƭƛŦƛŎŀǘƛƻƴ ŎǊƛǘŜǊƛŀέ  ŜǎǇŜŎƛŀƭƭȅ ǿƘŜƴ ǎƻƳŜ ǇƘȅǎƛƻƭƻƎȅκŘǊǳƎ 
parameters are fitted or assumed? 
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Assessing the impact of food with PBPK 
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Å Some examples 

Å What to do when QSAR based/assumed inputs are used to parameterise model 

especially if the model is very sensitive to that parameter?  
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Mechanistic IVIVC 

Å Advantage with PBPK- deconvolutes dissolution rather than absorption 
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Population level PB-IVIVC and Extrapolation to Untested Scenarios 

Å Exploratory analysis showed significant intra- and inter- individual variability 

Å Mechanistic deconvolution of in vivo dissolution for IVIVC 

Å Model validation criteria 

ï Leave-one-formulation out with bootstrap      - Leave one individual out 

 

 

 

 

 

 

 

 

Å Model then applied to predict formulation performance in CYP2D6 PM subjects 
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Therapeutic Equivalence Assessment using PBPK Simulations 
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Ibuprofen IR products PK and PD differences with dose 

Cristofoletti & Dressman 2014, J Pharm Sci, 103 (10), 3263-75 
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Translating BE from healthy to patient population 
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Assessing (virtual) BE in various conditions/populations 
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PBPK in Dermal Product Assessment 

Å As part of GDUFA grant 1U01FD005225-01, we are developing mechanistic PBPK 
model of skin permeation 
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Erythromycin applied on skin 

Å The PBPK model can be as mechanistic as our knowledge of physiology 

Å Need more understanding on dermal physiology and kinetics as there are many 
contradictory data and gaps in currently available public literature 


