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Abstract

In recent years, the pharmacology has been focusedthe
development of controlled release pharmaceuticadtesys, Iin
particular on the matrix systems. Hydrogels are roomly used as
polymers in pharmaceutical field to develop theggesns. The main
feature of these polymers is their ability to swaelld to create a gel
layer when they enter in contact with water, thes drug eventually
contained in the matrix could diffuse easily. Tl af this work is to
study the hydration, swelling and release phenomanaydrogel
matrices when immersed in fluids with differentlwibnic strengths.

In this work, a semi-overall system has been pexpaa tablet has
been glued to a glass slab which simulates a syrmgrp&ine during

the hydration. With this configuration, water estento the matrix

from both the axial and the radial direction. Thblet is composed of
25% of drug as dispersed phase (theophylline) &34 Gf polymer as
matrix (HPMC K15M). Dissolution medium has beenpganed using
deionized water, hydrochloric acid (HCI) and sodiyghosphate
tribasic dodecahydrate (BRO,- 12H0). After the administration, the
mean residence time of tablet in the stomach iiab@0 minutes,
during this time pH value is 1. When the tablet seasinto the
intestinal lumen, the pH value increases to 6.8 Tunction of the

medium is to simulate the gastrointestinal lumenngisbuffer

solutions. The ionic strength value of a dissolutioedium indicates
the amount of ions used to prepare the buffer molutThus, to

prepare dissolution media with different ionic sgths, different

amounts of acids and bases have been used.

As dissolution time were chosen 120, 240, 360, 48@ minutes; as
lonic strength values were chosencanventional valuefixed by

Pharmacopoeiajefined |, and other two values &nd , respectively
double and triple of conventional value. Thus, évery dissolution

[IX]
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time and ionic strength value the measurements haea conducted
three times to ensure the reliability of results.

The water absorbed is evaluated using a mechaaigalysis by
texture analyzer. After the dissolution, the hyddattablet is
penetrated by the probe of texture which returespinetration force
values. Using the relationship between the penetrdbrce and the
amount of water absorbed [1] a water content verseisetration
diagram has been build. These diagrams show thegebaof the
absorbed water percentage profile along the axisthe radius. To
study swelling and erosion phenomena on the extéagar of the

matrix some photos have been taken to the systen diksolution;

then, using texture data, some contour plots haen kbuilt. The
contour plots show the changes in the hydratiotheftablet, then the
contour plots have compared with the photo. To \studese

phenomena on the internal layer of the matrix, @iags which show
the changes swelling front during the time and wayythe ionic

strength value have been built.

The drug release percentage is evaluated with getvic analysis. At
the end of dissolution time, a dissolution medilample was taken to
evaluate the amount of drug released in the meduymHPLC
technique. After this test the tablet was weighdad then oven-dried
to remove water. The drug release profile has les@tuated during
the time and varying the ionic strength.

In conclusion, by mechanical and gravimetric arialyis was possible
to evaluate the ionic strength influence on theewabsorbed content
and drug release percentage of tablet, and thencdnepetition
between the swelling and erosion phenomena of xnduriing the
dissolution.
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