SEMINAR

PHYSIOLOGICALLY BASED FINITE TIME
PHARMACOKINETIC (PBFTPK) MODELS EN ROUTE TO
PBPK AND PHARMACOMETRICS: EMPHASIS ON DRUG

ABSORPTION

27% June 2023, 9:00 am (A Coruna time)

Hotel Zenit Corufia
Comandante Fontanes 19, 15003, A Corufa (Galicia) +34 981 21 84 84

The Laboratory of Biopharmaceutics-Pharmacokinetics, Department of Pharmacy,
National and Kapodistrian University of Athens, organizes a one day seminar on
Tuesday, June 27, 2023 covering modelling approaches in oral drug absorption. Special
emphasis is given to the novel concept of Finite Absorption Time (F.A.T.) and the
relevant Physiologically Based Finite Time Pharmacokinetic (PBFTPK) models
developed recently. The published papers along with the published book are quoted at
the end of the Summary (1-10).

Summary

This one-day seminar is intended for academics, students or scientists working in
academia, pharmaceutical industries, regulatory agencies, and contract research
organizations.

The seminar will begin with a talk on in vivo predictive dissolution methods for the in
vivo performance of oral dosage forms. Experimental models that incorporate relevant
physiological variables and mathematical models describing the link between in vitro
data and the in vivo processes (liberation and absorption) are used. Several examples
of this approach will be presented showing the in vitro - in vivo correlations (IVIVC)
with physiologically-based in vitro dissolution devices and in vivo plasma
concentrations of the drug.

The second talk focuses on the modelling and simulation strategies for
biopharmaceutics applications. The understanding of gastro-intestinal absorption
related processes is crucial to ensure the successful development of complex oral
formulations. In the recent years, modelling approaches have been gradually
influencing decision making ability during pharmaceutical development. In this session
we will revise several modelling and simulation approaches with specific case examples
to demonstrate its utility during formulation development.

The third talk firstly reveals the unphysical assumption, introduced in 1953, of infinite
time of drug absorption which breaks oral pharmacokinetics. Then, a minimal model of
gastrointestinal drug absorption based on the Finite Absorption Time (F.A.T.) concept
is described. The assumptions of the model are as follows: i) drugs are absorbed
passively under sink conditions ii) physiological time limits were applied for drug
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absorption in the small intestines or colon and iii) the limiting property is solubility
and/or permeability in accordance with drug’s BCS classification.
The fourth talk will focus on the development of Physiologically Based Finite Time

PharmacoKinetic (PBFTPK) models. Several case studies for data set analyses using
the PBFTPK models will be presented. Data will represent the time evolution of drug
concentration in the blood stream after oral administration of formulations. A step-by-
step approach for each case will guide researchers in choosing the most appropriate
model and determining the optimum and realistic parameters. Physiological constraints
will be considered in guiding the selection of model parameters.

The fifth talk discusses the PBPK models under the prism of the Finite Absorption Time
(F.A.T.) concept. PBPK and PBFTPK models rely on the same principles: i) finite
absorption time for drug absorption processes and ii) zero-order drug input (single or
multiple) rate as a result of the passive drug absorption under sink conditions. This
resemblance in the fundamental characteristics (transit and rate of drug input) calls for
a comparative analysis of the simulated drug absorption profile derived from the PBPK
models with the analysis of the in vivo data based on PBFTPK models; this provides a
better understanding of the kinetics of drug absorption.

The first part of the sixth talk explores the application of the parameters of the
physiologically based finite time pharmacokinetic (PBFTPK) models to bioavailability
and bioequivalence; a methodology for the estimation of absolute bioavailability from
oral data exclusively is presented. The second part of this talk deals with the analysis
of complex absorption of oxybutynin and mavoglurant PK and pharmacometric data
using PBFTPK models. PBPK oxybutynin data and mavoglurant pharmacometric data
are analyzed nicely using the PBFTPK models.

The seventh talk describes the complex absorption of amiloride after intranasal
administration. Two absorption phases are observed. The first is associated with the
intranasal absorption of amiloride and follows the finite absorption time concept. The
second phase is attributed to gastrointestinal absorption of amiloride and is described
with fractal kinetics principles.

The eight talk has three portions. The first is concerned with the analysis of intranasal
and intramuscular naloxone data using PBFTPK models. This is followed by a short
demonstration of PBFTPK Software, while attendees can bring their C,t PK data for
analysis.
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