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Abstract 

In this work the release of a pharmaceutical commercial formulation 

has been studied: Diclofenac DOC Generici 100 mg, using an in-vitro 

system simulating the human stomach behavior. In particular, 

attention has been focused on the tablet position into the innovative 

system, and how it is able to affect degradation phenomena and 

therefore release values. The in-vitro apparatus has been developed by 

the research team. 

The release profiles obtained in the artificial stomach have been 

compared with those obtained to the conventional dissolution method. 

An USP 2 apparatus has been used to conduct the conventional trial. It 

simulates both the stomach and the intestine environments. The non 

conventional trial has used the in-vitro system for the first two hours, 

while the USP 2 for the remaining six hours. In both cases the 

“stomach” environment has been reproduced preparing an acid 

solution characterized by pH 1, whereas the intestinal one has been 

simulated adding a basic solution to the first one to obtain a pH of 6,8. 

The drug has been inserted into the “stomach” in-vitro, where the 

dissolution has been carried on for 2 hours, thereafter, adding the 

basic solution to simulate the intestinal tract, the test has been 

continued for 6 more hours. Samples have been collected every 20 

minutes to be analyzed via spectrophotometer and moving the 

stomach content in the USP 2 apparatus, this allows to know the 

percentage release during time. The tablet, throughout the non 

conventional tests, has been secured using a support, which allowed 

the suspension at the desired position into the artificial stomach, 

represented the human stomach. Release profiles have been inspected 

suspending the tablet at these results resulted at 3 different heights 

defined as: h1, just above the emptying valve which simulates the 

pylorus; h2, between the first two bands that allow the antral 
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contractions; h3, between the second and the third belt, considering the 

bands’ order from the bottom to the top.  

It has been possible to prove a clear difference between a standard 

apparatus operation and the artificial “stomach”. Effectively, during 

the first two hours release profiles are very different: they are quite 

constant and close to the zero point, in the conventional case; while 

these values move away from zero in a pretty significant way, 

depending on the heights in the non conventional tests. Another result 

obtained concerns the different trends of samples collected at the top 

and those picked up at the bottom: the release proves to be almost zero 

in the first case, while in the second is quite evident. About the 

following six hours performed in the same device (USP 2), it has been 

possible to notice how the release increases for both the cases and the 

final values obtained are higher for the non conventional dissolution 

system than the standard one.These results prove that the tablet is 

subjected to a major deterioration due to the mechanics and fluid 

dynamics spread by the artificial stomach. 

With regard to the effect of the position of the tablet into the artificial 

stomach, it has been found that the h2 curve is higher than the other 

two, this suggests that the maximum stresses suffered by the tablet in 

the in-vitro system are observed in this location. Despite the drug 

release is clearly affected by the position of the tablet in the artificial 

stomach, from a visual analysis no differences can be appreciated, but 

only the swelling phenomenon could be undoubtly observed. 

A future improvement of the artificial stomach could be the 

reproduction of the pressure waves generated by the contraction closer 

to the real physiology, for example measuring the strength of the 

contractions. 
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quanto posso essere in grado di affrontare le situazioni difficili ed 

ottenere discreti risultati, nonostante tutto, quindi grazie soprattutto a 

voi. 

Per questi ultimi ringraziamenti ho ritenuto opportuno cambiare il 

genere musicale che sto ascoltando, puntando su qualcosa di molto più 

movimentato, festaiolo, modaiolo…più me, e capirete anche il perché: 

grazie mamma, grazie papà, grazie Lory, grazie Dario ed ultimo ma 

non meno importante (anzi!) grazie Samuele. Io le parole so usarle 

abbastanza bene, come mi pare, quando non lo faccio è perché non 

reputo sia opportuno (è forse una delle poche cose di cui sono 

consapevole essere in grado di saper fare, quindi perdonatemi la 

presunzione), però ci sono momenti come questo in cui non ne trovo 

di veramente giuste e corrette; è proprio in questi frangenti che 

preferisco non esprimermi inutilmente. 

Grazie a chi c’è stato anche se distante, grazie a chi ha sottovalutato 

questo percorso e lo fa tutt’ora e a chi, invece, è consapevole di 

quanto ci tenga.  

Avrò dimenticato molte persone, altre a questo punto saranno deluse 

(ed era proprio questo il mio intento).  

Per tutti quelli che sono riusciti ad arrivare fin qui, grazie anche per 

questo ulteriore sforzo, giuro che è finita…per ora!  

Io, comunque, continuerò nello spirito del: 

“Se non possiamo essere intelligenti, possiamo sempre essere 

gentili.” 

(Alfred Fripp, artista) 

 



 

 

  



 

 

 

 




