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Abstract

The study of drug release pattern from an orally administrated
pharmaceutical dosage is necessary in order to evaluate the
effectiveness of the pharmaceutical form itself. The use of accurate in
vitro devices to simulate the behavior of human organs, allows to
reduce the number of animal experiments, thus assuming a high
ethical value.

The aim of this work has been to study the influence of the effects of
different pH profile evolution and of the mixing conditions on the
release from a commercial carbamazepine tablet using both a
conventional dissolution device and an unconventional in vitro model
redesigned during this thesis work.

The innovative in vitro model for the simulation of behavior of the
human stomach has been redesigned reproducing gastric motility by
coupling a gear motor, with a corresponding rotation speed to the
antral contraction frequency, to an iron threaded bar on which plates
and ball bearings have been mounted. It has been possible to transfer
the motion from gear motor to device
by connecting the device and the mechanical system with belts. In
order to validate the fluid dynamics of the innovative device, a
measurement system has been designed and realized. Using a balloon
as a sensitive element, it has been possible to measure the pressure
exerted by the belts on the stomach in vitro thanks to a pressure
transducer. The pressure values have been converted in force
measures by calibrating the pressure transducer with the texture
analyzer (TA). The force values obtained are within an acceptable
range, that is 4 to 7.5 N, compatible with literature data. Furthermore,
a pH control system has been developed in such a manner that it has
been possible to reproduce the real pH profile that occurs in the
stomach during digestion of food.

[XI]
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Concerning the investigation of release pattern of pharmaceutical
form, four types of experiment have been carried out. The
conventional test have been performed with a conventional USP II
apparatus , placing the tablet in a solution at pH 1 to simulate the
gastric environment for two hours ,the average retention time of the
stomach, and then the solution has been neutralized obtaining an
estimated pH of 6.8 in which the dissolution has been performed for
one hour. Instead, the unconventional test in the USP II has been
executed reproducing the typical “fed state” pH profile. Subsequently,
the last two tests have been carried out using the dynamic device
applying conventional and unconventional pH profile. The samples
withdrawn regularly during the tests have been analysed by high
performance liquid chromatography (HPLC) in order to trace
dissolved drug concentration in time. In particular, taking into
consideration the fluid dynamic segregation of innovative device, it
has been necessary to withdrawn at different heights in such a manner
that it has been possible to evaluate the concentration profile along the
in vitro model. The method comparisons confirm the influence of pH
profile and of shear stress on release pattern by tablet. The results of
the gastrointestinal tract release patter have been shown negligible
released quantity for conventional pH profile in both devices, and an
high percentage of release when submitted to “fed state” pH profile.
Analyzing the unconventional pH profile cases, it has been possible to
underline the influence of shear stress on released amount. In each
experiment, the results of dissolution into intestine environment has
been the instantaneous complete release performed by drug.

In order to evaluate the corresponding in vivo release pattern, it has
been necessary to optimize and adapt a previous PBPK model using
Matlab. The estimated plasma concentration have been compared with
the minimum effective concentration and the minimum toxic
concentration in such a manner that it has been possible to declare the
effectiveness of drug. It has been demonstrated the influence of in
vitro method on the obtained plasma concentration and the importance
of a valid approach to evaluate the in vitro release pattern.
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