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Abstract 

In this thesis the drug release from hydrogel matrices has been studied. 
In particular, the testing has been focused on the effect of the exchange 
surface on drug release from tablets. Theophylline has been used as 
drug, while Hydroxypropyl Methylcellulose (HPMC K15M) has been 
used as matrix. HPMC is a hydrophilic polymer that is able to swell and 
absorb a large amount of water, forming a layer of gel through which 
drug diffuses. It is used in the pharmaceutical field to realize controlled 
release solid forms. 
Cylindrical tablets, composed of 50% wt of theophylline, have been 
produced. In order to analyze the release mechanisms, the behavior of 
three different systems has been studied: 

1. Semi-overall system with uncoated tablet; 
2. Semi-overall system with tablet coated on the base surface; 
3. Semi-overall system with tablet coated on the lateral surface. 

Impermeable and inert coating has been applied on the concerned 
surfaces. 
The dissolution tests have been carried out using an USP 2 apparatus at 
three different rotation speeds (50 rpm, 75 rpm, 100 rpm). In order to 
simulate the acid environment of the stomach, tablets have been firstly 
soaked in an acid solution at pH=1. After 2 hours, which is the mean 
residence time in the stomach, in order to simulate the tablet passage in 
the intestine, the solution has been neutralized adding a basic solution 
and obtaining a final pH of 6.8. In order to study the drug release, 4 ml 
of the dissolution medium have been withdrawn every 15 minutes for a 
total period of 8 hours. Afterward, the samples have been analyzed by 
a spectrophotometer. Furthermore, HPMC K15M erosion has been 
determined applying the colorimeter phenol-sulfuric acid method to 
each withdrawn sample. The obtained solutions have been analyzed by 
 [IX] 
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a spectrophotometer. Each experiment has been carried out in triplicate, 
in order to ensure the reproducibility of the experimental data. 
It was possible to evaluate, for each system, the profiles of the drug 
released over the time and the profiles of the eroded polymer over the 
time. These profiles have been compared to determine the dependence 
of the release from the exchange surface. 
By analyzing the experimental data, it can be stated that: 

 The percentage of drug released doesn't increase significantly 
with the increase of the rotational speed. Therefore, fluid 
dynamics weakly affects the drug release for the analyzed 
systems. Similarly, the percentage of polymer eroded slightly 
increases with the increase of the rotational speed.  

 The percentage drug release decreases with the initial 
percentage of coated surface. In particular, the greater is the 
initial coated surface, the smaller is the amount of drug released 
over the time. Similarly, the percentage amount of eroded 
HPMC decreases with the initial percentage of coated surface. 

 The coating reduces the exchange surface and inhibits the 
matrix interaction with the dissolution medium. In this way, 
water penetration inside the tablets is inhibited and drug release 
is slowed too.  

In conclusion, the application of an impermeable coating allows to 
modify the release mechanism, modulating the swelling rate and 
consequently the diffusion rate. 
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