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Permeability-limited cardiac PBPK model can be used to

predict local drug concentration in the heart tissue

Background & Objective Results Figure 2: §|mu!ated Amltrlptylulne (AT).and
Nortriptyline time-concentration profile after AT
MODEL STRUCTURE

infusion pooled collectively.

e The developed heart PBPK model comprises five

compartments representing:

* The pericardial fluid,

 Heart extracellular water (HEART EC),

e Epicardial intracellular fluid (EPI IC),

 Midmyocardial intracellular fluid (MID IC),

 Endocardial intracellular fluid (ENDO IC).
e Active transport and cardiac metabolism are | | , | | ,

incorporated into the model (Fig 1). ’ P rme ” ’ Prime ”

* Physiologically-based pharmacokinetic (PBPK)
models can be used to predict local tissue
concentrations, specifically the concentration
within the target tissues of toxic endpoints.

 Cardioactive drugs may trigger their effects by
binding to receptors, enzymes, or other targets
from either the extracellular or intracellular
side of sarcolemma.

 Sarcolemma may act as a permeability barrier,
and so active transport may contribute to drug
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Rate of infusion (Study):

== 50 mg/2 h (Filser 1988)
1e-05- == 50 mg/1 h (Fridrich 2007)

== 15 mg/0.5 h (Jorgensen 1975)
== 43 mg/2 h (Schulz 1982)

== 20 mg/1.85 h (Schulz 1982)
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cytochrome P450 enzymes are expressed in
cardiac tissue.

A multi-compartment permeability-limited
model of a heart was developed to address
these issues 2.

 Implementation of the developed heart model
in the Simcyp PBPK Simulator (Certara UK Ltd.,
UK) will facilitate further model verification,
wider application, and iterative refinement of
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concentrations in most cases were within two-fold of

the experimental values. The compared metrics were:

mean of concentrations, AUC, and C__..

* In terms of predicting AT triggered cardiac

electrophysiological effect (Fig 4):

* When AT was administered in therapeutic doses, the
simulated mean AQTc did not exceed 5 ms in either
of the assessed time points, as in the clinic.

* In cases of AT intoxications the effect of QTc interval

Figure 3: The ratio of predicted mean
concentrations to observed mean
concentrations of Amitriptyline (red dots) and
Nortriptyline (blue dots)
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cases described in the literature. The « Knowledge of cardiac active drug concentration at the Figure 4: The results of PBPK-QSTS modeling in
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