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I risultati principali di

questo

lavoro saranno presentati al

33rd Annual Meeting And Exposition of the Controlled Release
Society, che si terra dal 22 al 26 luglio 2006 a Vienna (Austria). Di
seguito ¢ riportato I’abstract di questa comunicazione.

Modeling Transport Phenomena during Controlled Release from Various Shaped Tablets

Gaetano Lamberti', Anna A. Barba®, Antonio Coviello', Giuseppe Titomanlio®
"Department of Chemical and Food Engineering, glamberti@unisa.it; *Department of Pharmaceutical Sciences
University of Salerno, 84084 Fisciano (SA)

ABSTRACT SUMMARY

A model to describe the transport phenomena taking
place during drug release from swelling devices has been
implemented into a numerical code. The model was
validated by comparison of its results with analytical
solutions for simplified cases, and with release data from
literature.

INTRODUCTION

The most frequent route of drug administration is the
oral one, i.e. the assumption of drug through the mouth,
since 1t is simple and very effective, due to the large
exchange area available for drug assimilation in the
gastro-intestinal tract (GI). However, the oral route
suffers of some disadvantages: the drug tablet has to resist
to the very acid pH inside the stomach, the drug has to be
available in the gut, it has to pass the gut wall (i.e. the
drug molecule has to be small and it has to have affinity
with lipids of the gut wall), it has to resist to plasma and
liver enzymes. The best way to overcome these problems
is to realize a system able to provide a defined profile of
drug release. The systems based on drug dispersed into
hydrogel swellable matrices seem to be able to fulfill this
requirement’. Mathematical modeling of drug release can
significantly facilitate the development of new and the
optimization of existing pharmaceutical products. Indeed,
the identification of the physical model and its
mathematical description, in a way adequate to describe
the real behavior of a pharmaceutical system can be used
to simulate the effect of the device design parameters on
the release kinetics. The availability of the right model
allows to predict a priori the system formulation
parameters to obtain the desired drug release kinetics.

Aim of this work is to point out a model for the
prediction of drug release kinetics from swelling matrices
made of hydrogels (tablets of various shape), immersed
into solutions mimicking physiological fluids.

MODELING

The model describes several physical phenomena: (1)
the water diffusion into the tablet, (ii) the tablet swelling
phenomenon by effect of water, (ii1) the increase of drug
diffusivity in swollen tablet. Because of the swelling
phenomenon, in conjunction with polymer dissolution, the
problem has moving boundaries. The model includes
differential balance equations, which have been solved
numerically by a computer code written to this purpose.
Actually, the model is the simplified version of the
“sequential layer” model proposed by Peppas and
coworkers!. Furthermore, the code we developed is a
powerful tool since it was written so as to be able to
accommodate for different solid geometries (slabs,
infinite cylinders, spheres, finite cylinders) and different

boundary conditions. This generalized code has been
developed on the basis of a code proposed in the past’,
able to solve Fick’s equation as well as Fourier’s equation
in semi-infinite bodies. The ability to simulate the finite
cylinder has been added to the code on the basis of a
correction coefficient introduced Lapasin and coworker®.
Thus, the main differences between the Peppas’ code and
the code developed here are: (i) our code was developed
to be able to describe different geometries and to account
for different boundary conditions, (i1) it is considerably
simpler from a mathematical point of view, since the
balance equations were transient 1D, whereas in the
Peppas’ approach they were transient 2D.

RESULTS AND DISCUSSIONS

Figure 1 shows the data of propranolol HCI release
from a 30 mg tablet in pH 7.4 buffer. The tablet is 5 mm
in diameter and 1.4 mm in height (H/D = 0.28). The
experimental data were nicely described by the 2D model

from literature!, as well as by our 1D model.
0 2 4 6 8
901 | | ! 90
@ Experimental data o
— = -Modeling (from literature)
—— Modeling {this work)

80+

70+

60
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404
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304
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Fig. 1 Drug release from propranolol HCl-containing

HPMC matrices.

CONCLUSIONS

A 1D model for prediction of drug release profiles
from pharmaceutical systems was developed on the basis
of the 2D “sequential layer” model by Siepmann et al.!
The model was implemented into a code able to describe
pharmaceutical systems of various shapes (slabs, infinite
cylinders, spheres) and finite cylinders on the basis of a
correction coefficient.

The model predictions have been favorably compared
with results of 2D model and with data of propranolol
HCl release from 5 mm diameter x 1.4 mm height tablet.

REFERENCES

1. T Siepmann, ef al. Pharm. Res. 16; 1748 (1999)

2. T Siepmann & NA Peppas Adv. Drug. Deliv. Rev. 48; 137
(2001)

3. AA Barba & G Lamberti Heat Mass Transf. 39; 429 (2003)

4. T. Coviello et al. Biomaterials 24; 2789 (2003)







Ringrazio tutti

quelli che... come mamma e papa...
quelli che mi sono vicino

quelli che dicevano: ce la puoi fare
quelli che dicevano: ma quando ce la fai?!
quelli che... santa pazienza...

quelli che mi amano per quello che sono
quelli che... sono buona e brava

quelli che eravamo piccoli

quelli che poi sono cresciuti

quelli che parlano troppo

quelli che non parlano affatto

quelli che hanno saputo aspettare

quelli che purtroppo non ce I’hanno fatta
quelli che si divertono con me

quelli che si divertono e basta...

quelli che sanno cos’e la vita

quelli che non lo sanno (e vivono beati..)
quelli che sono furbi

quelli che ci sono e non ci sono

quelli che nel caso avessi dimenticato
qualcuno... grazie.






	Copertina
	Frontespizio
	Sommario
	Indice delle figure
	Indice delle tabelle
	Capitolo Uno. Introduzione
	Capitolo Due. Materiali e metodi
	Capitolo Tre. Modellazione matematica
	Capitolo Quattro. Validazione preliminare del codice di calcolo
	Capitolo Cinque. Risultati e discussioni
	Capitolo Sei. Conclusioni
	Notazione
	Glossario
	Bibliografia
	Ringraziamenti



