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La cornacchia e la brocca

Una cornacchia, mezza morta di sete,
trovo una brocca che una volta era stata
piena d'acqua. Ma quando infilo il becco

nella brocca si accorse che vi era

rimasto soltanto un po d'acqua sul

fondo. Provo e riprovo, ma inutilmente,

e alla fine fu presa da disperazione.

Le venne un’idea e, preso un sasso, lo
getto nella brocca.

Poi prese un altro sasso e lo getto nella
brocca.

Poi prese un altro sasso e lo getto nella
brocca.

Ne prese un altro e gettd anche questo
nella brocca.

Piano piano vide l'acqua salire verso di
sé, e dopo aver gettati altri sassi riusci a
bere e asalvare la sua vita.

" A poco a poco si arriva a tutto.”

Esopo
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Abstract

One of the aims of the thesis was to design anlizeeanin vitro
device able to reproduce the gastrointestinal biehav

To reproduce the temperature and pH history an dparatus II

coupled with a control system was used. The tenwperavas kept

constant using the USP apparatus, a pH probe vestaéad in the

dissolution medium to measure the pH. The measuyiddwas

compared (by a software) with a set point. Propogily at the mean
error, a quantity of an acidic or basic solutiorsvirgserted, by pumps,
in the dissolution medium adjusting the pH at tiesieéd value. Using
the real pH history of the gastrointestinal trastiich provide a

decrease in the pH value from 4.8 to about 2.0nguthe first two

hours of dissolution, and then an increase to t68,release pattern
from tablets was evaluated. The release patternthede tablets
obtained with the new device were compared withsé¢hobtained
using the conventional method (which provides alpdtuiring the first

two hours of dissolution, and then the neutralmatat pH 6.8) and it
was found that the drug released during the fivst hours was higher
in the case in which the real pH history was repoadl. This is due to
the fact that the higher pH in the first stage dgesathe coating of the
tablet.

Once the chemical and thermal conditions were oymed, the
reproduction of the transport across the intestmaimbrane was
faced. An high throughput device which is able teproduce
continuously the exchange between the compartmbat been
necessary. The USP apparatus was equipped withiegedmmposed
by an hollow filter (which simulate the intestirvaall) and two pumps
for the fluids simulating the intestinal contentdathe circulatory
system surrounding the gastrointestinal tract aanfehe fluids enter
in contact in the filter and the fluid rich in dregntent (that simulates

[XV]



Pag. XVI In silico andin vitro models Sara Cascone

the intestinal content) gives the drug to the flydor in drug
(simulating the blood content). The release patterptained by the
use of this device were studied and compared \htiseé obtained
following the conventional dissolution method. Maover these
release patterns obtained using the real pH ewolutiere coupled
with the effect of mass exchange and compared thitse obtained
using the conventional methods. The results shaivadthe effect of
the real history of pH is higher in the first stagfedissolution, than
the effect of the mass exchange is dominant.

The reproduction of the mechanical history of thensch is than
faced. The peristaltic waves were reproduced usinpttice bag
(elastic and compressible) connected to a camsttatth, with its

rotation ensured the contraction of the bag. Thg Wwas shrunk by
connectors and the right position was ensured jeguChanging the
rotation speed of the shaft, the frequency of trractions could be
adjusted. The release pattern of a commercialttabkhe new device
was evaluated and compared with the conventional ®he results
showed that the non-perfect mixing of the stomaels satisfactory
reproduced and this lead to a release pattern etetpldifferent.

Moreover, the effect of the frequency of the cocticens on the
release pattern was evaluated.

Second, but not secondary, aim of the thesis wadet@lop ann
silico model (physiologically based) which is able to glate the
plasma concentration of drugs.

The model is composed by seven compartments, wdichlate the

human organ, tissue, or a group of them. The commgaits are

interconnected between them and seven differertjghations (with

their initial conditions) describe their behavi@nce the parameter
are obtained (by fitting or in literature), using & vitro release

pattern, the model is able to simulate the coneéotrs in all the

compartments, including the plasma compartment.

The plasma concentration are simulated both incése in which the
new release pattern (with the real pH history)sedias input, and the
case in which the conventional one is used. Thelteeshow that in

the real case the plasma concentration is vergrdift both in value
and in shape than the expected.

The model then was used to simulate the fate oéraéwnolecules
simultaneously in the human body (i.e. if a racemdxture is
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administered or if the drug is metabolized to aeotimolecule). The
system of differential equations is expanded tocdes the fate of
each molecule. Then, the physiological parametrsh as gender
and age, were integrated in the model; in this wag,dependence of
the model parameter on the physiological paranvedsrevaluated.

Finally, the gastrointestinal concentration simedatvith thein silico
model was successfuly compared with the drug ocotnagon
measured with then vitro model. It could be concluded that the
combined approach which uses thevitro and then silico models is

a powerful tool in the pharmacokinetic studies.
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