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Abstract

In this work drug release was analyzed from hydrogel matrices.
Hydrogels are three-dimensional hydrophilic polymeric networks
capable of absorbing large amount of water. They are widely used in
drug controlled release. This work focused on drug release from
hydrogel matrix behavior. The main objective was to assess how the
solubility of drug affects the release.

Three drugs with different solubility were employed:

e Nimesulide, whose solubility is poor in aqueous solution for
every pH value;

¢ Diclofenac, whose solubility has a peculiar feature, in fact it is
very poor in agqueous solution at low pH values (1-3), whereas
increases with the increase of pH value;

e Theophylline, whose solubility is high in the aqueous solution
for every pH value.

Hydroxypropyl Methylcellulose (HPMC K15) was used as the
polymer matrix. Cylindrical tablets, composed of 5% wt of drug, were
produced, and the release mechanism was analyzed.

Dissolution test was carried out using a USP 2 apparatus. The tablets
were first immersed in a solution of pH = 1 to simulate the gastric
environment, after two hours (average residence time in the stomach)
such solution was neutralized, by addition of a basic solution rising
the pH to a value of 6.8, in order to simulate the intestinal
environment.

To evaluate drug release, every 20 minutes 4 ml samples were
collected from the dissolution medium. The samples were analyzed
using spectrophotometer and HPLC (High Performance Liquid
Chromatography). HPMC erosion was also evaluated by using a
sulfuric acid colorimetric method. For each drug three experimental

[VI]
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tests were carried out to ensure the repeatability of the experimental
data.

It was possible to obtain the curve of percentage drug release and the
erosion of HPMC as a function of time. These curves were compared
to observe the change in release and erosion of the polymer,
respectively.

Based on the results obtained it was possible to reach the following
conclusions:

e Nimesulide, presented at the end of the test, the lowest
percentage of release; the pattern of the release curve has the
same slope along the whole duration of the test. This result is
in agreement with nimesulide poor solubility.

e The release kinetics of diclofenac was greatly influenced by its
solubility. During the first two hour of dissolution probably a
certain amount of diclofenac was released, but it’s poor
solubility in acidic environment has not allowed the detection.
As soon as dissolution medium was neutralized, the drug
concentration suddenly increase, as result of the solubilization
of diclofenac unsolved present in solution.

e Theophylline presents at the end of the test, the highest
percentage of release, in fact, almost all of theophylline
present in the tablet was released; also curve has the same
slope along whole duration of the test. This result is in
agreement with theophylline high solubility.

e Using the same type of polymer matrix was also underlined
that neither the solubility of drug or the pH changes had
significant effects on the erosion of the polymer, whose
performance was almost unchanged in all three cases.

From the data obtained it can be concluded that the solubility of the
drug has a significant effect on the amount of drug released, and on its
release kinetics.
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