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Abstract

In this work drug controlled release systems hasenbstudied. The
drug release, the swelling and erosion phenomeigdrbgels-based
matrices have been analyzed by gravimetric methmtinaechanical
analysis. The experimental tests have been caougdising tablets
composed by theophylline (as drug) and HPMC K15K i{gdrogel)
in systems such as: 0/100%wt/wt TP/HPMC and 50/50%tw
TP/HPMC. Their preparation has been performed bsnpression
using a tableting machine and an oil press afeemixing of the drug
and polymer powders.

Two types of systems have been analyzed: radiasanmd-overall.

In the radial systems phenomena of swelling, eroaind diffusion of
drug take place only along the radius of the talfet this reason, the
tablet has been inserted between two square dastidles. To ensure
the complete stability of the sample, the two glagge been pinched
with plastic ties, so their distance is exactly @&qo the thickness of
the tablet. In this way it has been guaranteed ssneachange only
along the radius.

In the semi-overall systems these phenomena invalNetablet
surface. In this case the tablet has been placta aenter of a square
slide using double-sided tape. The slide represzmsggmmetry plane,
in fact, the overall system can be obtained consigehe half mirror
of system.

The two kinds of systems have been immersed in saotilition
medium, thermostated at 37°C (USP 2 apparatusjinwlate the
gastrointestinal environment. In fact, for the tfitwo hours (mean
transit time in the stomach), has been used ansatidion (pH=1).
After this time, the pH has been neutralized by irgida saline
solution to simulate the intestinal tract. The imgi@n times for radial
systems were considered 24, 48, 72, 96 hours,adsker systems
semi- overall 2, 3, 4, 6, 8 and 24 hours.
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The gravimetric analysis allowed the quantificatiaf tablets
hydration by weighing the systems pre-immersion gpost-
immersion. The release of drug has been evaluayeHiRLC. For
radial systems the tablets have been punched hgb#iipunches
because of the interest to know the mass fractidngater, polymer
and drug remaining inside the tablet as a funatioradius.
Gravimetric analysis showed for both the deliverystems that
increasing immersion time there is an increasehefwater uptake.
This phenomenon was more pronounced for systemishtinge a
higher concentration of polymer. Even the releaseth® drug
presented an increasing trend over time for bostesys considered.
The erosion of polymer in semi-overall systems @snd to be
negligible after the first 8 hours of immersion, shonarked after 24
hours for both compositions considered.

The mechanical analysis has been performed usingexure
Analyzer. The tablets, taken from the dissolutioadinm, have been
penetrated by a probe. In this way it was posdiblestimate the
variation of the tablets mechanical properties itier@nt immersion
time, and then the water uptake. The force requicedthe tablets
penetration has been correlated to the water cgntembining the
results obtained from the gravimetric analysis wtitie mechanical
one. The penetration forces increase with the wapgake. These
values were found in the tablets inner sectionsegdly between 0-4
mm from the center (moving in the radial direction)

The tablet radius and the height, reached at tlleoérthe set times,
were measured from the pictures of the tabletshatend of their
immersion. Using special software it was possiblelétermine these
values. Increasing the initial polymer concentmaticthe tablet
dimensions showed a more marked growth.

In addition, a mathematical model was proposed @piimized to
reproduce concentration profiles of the tablets tiedphenomena of
release, swelling and erosion for the systems aadly
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