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 [IX] 

Abstract 

Pharmaceutical forms based on hydrogels are widely used for 
controlled release of drugs, due to their ability to swell when they 
enter in contact with water. In fact, when the gel layer is formed, the 
drug contained in the matrix can diffuse with a controlled release 
kinetics. 

In this work theophylline has been used as drug and HPMC K15M as 
hydrogel. The two compounds, as powders, have been mixed (50% 
wt/wt) to produce by compression a tablet of about 175 mg. To 
simulate the drug release from a tablet, its center has been attached at 
the center of a slide. The system has been immersed in a dissolution 
medium, with a temperature of 37°C, that simulates the 
gastrointestinal environment (pH=1 for the first two hours, pH=6.8 for 
the remaining time). The immersion times have been: 2, 3, 4, 6, 8 and 
24 hours. 

The gravimetric method has been used to evaluate the mass amounts 
of the three components (polymer, drug, and water) in the tablet after 
the dissolution. The dissolution medium has been analyzed by HPLC 
to evaluate the release of drug in the time. For every immersion time 
the tablet has been sectioned, to obtain annular section plus the core. 
Each section has been put on slides with a known weight, then dried to 
evaluate the water absorbed, finally they have been totally dissolved 
in distilled water. This solution has been analyzed by HPLC to check 
the amount of active compound contained in each section. As a result 
it has been possible to obtain the concentrations profiles of drug, 
polymer, and water versus the radius of the tablet. 

Mechanical tests has been performed by a Texture Analyzer to obtain 
more information on water content of the tablet after every immersion 
time. The force that the probe of the Texture applies to penetrate the 
tablet has been correlated to the water content. Performing this test for 
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some radii, it has been possible to know the axial water content of the 
tablet for each radial position and for all the immersion time. 

Moreover, for each dissolution time a picture of the tablet has been 
taken to evaluate the swollen matrix size (diameter and height) by an 
image analysis technique. 
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