Simullaziome in vitro del rilaseio

(- o

L8750 AN
FROINEESH
- .ﬂ._,__\_*h K

i, 2

120,180 240 300 360 420 480"

" 1 " Ley 1 " 1 i 1 I 1 L 1
* Riferimento

r::. Donor

= “Acceptor

<
o
%)
c
2
N
]
S
5
[ =
(]
(5]
c
[e)
o

0 60 120 180 240 300 360 420 480 ..
Tempo (min) e

annone

P




Facolta di Ingegneria
Dipartimento di Ingegneria Industriale

Corso di Laurea in Ingegneria Chimica

Simulazione in vitro del rilascio e dell’assorbimento di
Diclofenac nel tratto gastrointestinale

Tesi in
Principi di Ingegneria Chimica

Relatore: Candidato:
Prof. Ing. G. Lamberti Marco Iannone

matricola 0612200199
Correlatrice:

Ing. S. Cascone

Anno Accademico 2014/2015






La portata di un condotto ¢ il volume
liquido che passa in una sua sezione
nell'unita di tempo: e si ottiene
moltiplicando la sezione perpendicolare
per la velocita che avrai del liquido.

A regime permanente la portata e
costante attraverso una sezione del
condotto. Atomi dell'idrogeno campi
elettrici ioni-isofoto radio litio-atomico
gas magnetico.

Ti sei mai chiesto quale funzione hai?

Franco Battiato, “Pollution”
Pollution (1972)
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Abstract

The aim of this work was to design and to realize a device to simulate
the mass exchange through the intestinal wall.

The work focused on Diclofenac sodium release and assimilation,
used first as pure active ingredient and then as prolonged-release
gastro-resistant pharmaceutical system (a commercial tablet of
Diclofenac DOC 100mg).

The controlled release of the drug was tested first according to a
conventional procedure using an USP II apparatus, in which in the
first two hours, the mean residence time in the stomach, the
pharmaceutical formulation (or pure active ingredient) was placed in a
pH 1 — the physiological pH of the stomach — then the solution was
neutralized in order to simulate the passage in the intestine and a pH
6,8 was achieved.

The experimental tests were realized in vitro using the device
developed during this thesis and were organized in two steps. The first
step, lasting two hours, consisted in the simulation of the active
ingredient release in the human stomach using an USP II apparatus
with a pH 1 solution. After two hours, an hollow fibre filter simulating
mass exchange that occurs through the intestinal wall, between the
intestinal contents and the circulatory system it was activated.
Simultaneously the pH of the dissolution medium was increased from
1 to 6.8. From the compartment rich in drug simulating the intestinal
lumen (donor compartment), the fluid passed through the hollow
fibres of the filter and exchanged active ingredient with a fluid coming
from another vessel (acceptor compartment), placed in the USP II
apparatus as well, but simulating circulatory system, with a pH of 7,4.
The acceptor compartment enriched of drug over time.

[VII]
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After testing different configurations of the in vitro device, and once
the better configuration was found, the experimental tests were
conducted modifying the income capacity of the filter.

Results showed that modifying the volumetric flow rate, the material
exchange velocity changed: in particular, the exchange results
increased with the volumetric flow rate.

Finally, a mathematical model was developed to predict the
Diclofenac controlled release in the gastrointestinal tract. This model
consisted of the material balance equations. The parameters in the
mathematical model were derived by fitting the experimental data
obtained from tests carried on with initial fixed concentrations of
dissolved drug in the donor compartment. Once obtained the
necessary parameters of the model, it was validated on experimental
tests conducted with the commercial pharmaceutical formulations.
The mathematical model developed predicts properly the evolution of
the drug mass in both the compartments.

Future goals could be: consider a subtractive term in the acceptor
compartment, infact, physiologically from the circulatory system a
part of the drug is absorbed and metabolized by the liver. Finally the
last perspective will be to find an IVIVC correlation (In Vitro/In Vivo
Correlation) to limit the number of in vivo experiments for the
assessment of a pharmaceutical..
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