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Abstract 

The study of controlled drug release is very important for the 

development of pharmaceutical dosage forms which allow controlling 

the in-vivo drug release. To this purpose, tests are performed with 

conventional devices, following the methodologies prescribed by the 

Pharmacopoeia, or with unconventional models, which simulate more 

precisely the release in the gastrointestinal tract. In this work an in-

vitro model for the simulation of thermo-mechanical behavior of the 

human stomach and the evaluation of its influence on the drug release 

from pharmaceuticals has been realized. Human gastric anatomy, 

physiology and fluid dynamics have been studied. The gastric motility 

has been reproduced by coupling an epicycloid gear motor, with 

rotational speed chosen to match the antral contractions frequency, to 

a camshaft, in order to deform the artificial stomach walls, represented 

by a decreasing section latex bag. The structure has been placed into 

an enclosure thermally isolated, in order to realize a feedback control 

system to keep the dissolution medium temperature at 37°C. The 

control system is composed by: a thermocouple, an amplifier, a DAQ 

card, a control program in Labview, a solid state relay, a final control 

element. The trends of the gastrointestinal release pattern have been 

investigated by running a series of dissolution tests on a commercial 

tablet DOC Generic Diclofenac 100 mg. The conventional tests have 

been performed with a conventional USP apparatus 2, placing the 

tablet in a solution at pH 1 to simulate the gastric environment for 

two, hours which is the average retention time of the stomach. Then, 

the dissolution medium has been neutralized to pH 6.8 to simulate the 

passage of the dosage form in the intestine. The unconventional tests 

have been divided in two steps, which simulate the gastric release in 

the in-vitro model and the intestinal one inside the standard device, 

using the same solutions of the conventional method. In the 

conventional case, the samples have been taken at regular instant of 



Pag. X Un modello in-vitro dello stomaco umano Carmine Govetosa 

 

time, both for gastric and intestinal release. In the unconventional 

case, samples have been withdrawn from the top and from the bottom 

of the stomach, while for intestinal release the sampling is equal to the 

previous case. The samples withdrawn during the tests have been 

analysed by high performance liquid chromatography (HPLC) in order 

to trace dissolved drug concentration in time. The results of standard 

and unconventional tests show two different trends between gastric 

and intestinal release patterns. During the first two hours, the 

conventional release profile of the gastrointestinal tract is constant and 

exhibits low values, due to the presence of an enteric coating. The 

intestinal release pattern increases linearly and the release rate is 

constant. In the case of unconventional release, in the stomach is 

always present a double release profile, due to the fluid dynamic 

segregation between the proximal and distal regions, which confirms 

the non-perfect mixing of the model stomach, which would be closer 

to the behaviour of the real stomach. The top shows a constant profile 

with low percentage of drug release. The bottom exhibits an almost 

constant profile with an average value of 1.7% and an average 

concentration of about 2.3 mg/l. The highest percentages which have 

been found in the bottom depend on the external damages and 

deformations of the tablet, generated by the mechanics and fluid 

dynamics reproduced by the model. The intestinal release pattern 

shows a different trend from that obtained with conventional method 

and occurs at varying rate. Again, these differences are due to the 

dosage form damage, which improve water uptake, swelling and 

erosion. The method comparisons confirm the influence of fluid 

dynamics that takes place in the in-vitro model on the global drug 

release, particularly, it determines a non-negligible erosion 

contribution in the gastric bottom and intestinal drug release profiles. 
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rivelati dei veri e propri amici, sempre sinceri e leali. 

I membri del “gruppo formaldeide”, Diego, Marino, 

Alessandra, Veronica e Concetta, con i quali ho condiviso gran 

parte del percorso magistrale. In particolare Diego, compagno 



 

 

di corso e di laboratorio, che si è dimostrato saper essere anche 

una persona fidata. 

Tutti gli altri colleghi di corso e non, conosciuti di recente e 

negli anni precedenti, alcuni dei quali sono assidui 

frequentatori della 105. 

 

 

 

 

 

 

 

 

 

Guardavo fisso nel sole splendente… 

... Mentre i semi della vita  

e i semi del cambiamento venivano piantati… 

…Sapevo che era arrivato il momento 

Di uccidere il passato e ritornare a vivere… 

…Sapevo che l'attesa era iniziata 

E sono andato dritto…nel sole splendente. 

 

Pink Floyd, “Coming back to life”, The Division Bell (1993) 

 

 

…E so che niente di buono arriva in modo facile… 

E tutto ciò che è buono, ha bisogno di tempo… 

 

Bon Jovi, “Dry County”, Keep the faith (1994). 



 

 

 


