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 [XI] 

Abstract 

The field of pharmaceutical technology in the last years paid 
increasing attention to the research and development of formulations 
that can release drugs in the body in controlled amounts and rates. 
Nowadays it is common the use of controlled release mainly by oral 
tablets. In these tablets the release of the active compounds through 
the polymeric matrix is controlled by the swelling and gelification of 
the polymer caused by the water penetration in the tablet, with a 
consequent drug diffusion through the hydrated polymer network.  

The aim of this project is the evaluation of the percentage of the active 
compound release during the time through tablet made of theophylline 
and HPMC by gravimetric analysis. Another aim was to observe the 
change of water absorbed during the dissolution of the tablet along its 
radius and axis by mechanical analysis. 

The experiments were carried on tablet where the active compound 
(theophylline) was sprinkled into a hydrophilic matrix polymer 
(HPMC). The tablets were made starting from a mixture of the 
polymer and the pharmaceutical compounds. The release tests were 
designed to simulate the passage from the stomach to intestine, in fact 
the pH of the solution was changed from 1 to 6.8 after two hours (the 
average residence time in the stomach). Each tablet weighted around 
175 mg and were made for the 25% of theophylline and 75% of 
HPMC. The experiments, named "semi-overall", was performed 
putting the tablet attached to a slide support in the dissolution medium 
having a pH and temperature simulating the human physiology for 
different immersion times, such as: 30, 60, 90, 120, 150, 180, 240, 
300, 360, 420, 480 min. After this test the tablet was weighted and 
then oven-dried, while the amount of released compounds in the 
dissolution medium were analysed by HPLC to obtain the mass of 
drug released during the test. The dried tablets were then totally 
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dissolved in a fresh dissolution medium and the liquid analysed by 
HPLC to check the amount of active compound left. The percentage 
of water absorbed by tablet was analysed by texture analysis using the 
relationship between the penetration force and the percentage of water 
absorbed, which is a function of the tablet radius. 

From this research project the drug release profiles were obtained. 
Moreover, the percentage of water absorbed in the axial direction of 
the tablet was related to the derivative of the compression force 
compared to the axial probe displacement. This can be used to 
evaluate the hydration of the tablets using the mechanical method that 
is much faster and accurate than the conventional gravimetric method. 



 [81] 
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