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Outline
Biophysical absorption models

QSAR methods in drug absorption and activity

Oral absorption prediction in drug development
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Closed Loop Perfusion Technique: Doluisio’s method
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•Bile duct closed
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Closed Loop Perfusion Technique: Doluisio’s method
Absorption rate constant:
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Biophysical Absorption Models: Plá-Delfina and Moreno
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HPLC, Capacity factor K'
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Biophysical Absorption Models: Plá-Delfina and Moreno
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Na TAUROCHOLATE: INTERPRETATION OF ITS ULCEROGENIC EFFECT.
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Biophysical Absorption Models: Summary
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Biophysical Absorption Models: Summary
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Biophysical Absorption Models: Plá-Delfina and Moreno
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ITODYS. Université Paris VII. France. Prof. Christiane Mercier
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QSAR methodologies in drug absorption
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1. Lipophilicity is the main factor governing quinolone 
absorption. 

2. The absorption-partition relationship has a good 
predictive performance of intestinal permeability.

3. The antibacterial activity is decreased by the N’ alkyl 
chain which hinders the access to the bacterial 
topoisomerase or drug binding to DNA.
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Model assumptions

Pdiff unchanged along GI 
tract.
Efflux system 
Km value (affinity) is 
unchanged along GI tract.
Vm= f(expression level).

Ileum
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3. CNV97100 shows a saturable efflux process 
verapamil sensitive.

4. The quinolone effective permeability is lower in rat 
ileum due to the higher P-glycoprotein expression 
level.
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)()( hg EEFaF −⋅−⋅= 11
Eg= gut first-pass effects

Eh= liver first-pass effects

Oral absorption prediction in drug development
“Bioavailability prediction in drug development: fluoroquinolones. CICYT 

(SAF 96-1710)” Director. Prof. Plá-Delfina
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Oral absorption prediction in drug development
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Oral administration
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Oral absorption prediction in drug development

PK Population analysis: Nonmem v.5.0
Post-hoc Bayesian ind. parameter estimation
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4. The in situ intestinal permeability is a good predictive 
parameter of in vivo Fa. 

5. The saturable (efflux and absorption) processes 
observed in situ (and in vitro) had not a significant 
influence in vivo in rats at the oral doses used.

6. Disposition parameters……………still under modelling



23

Molecular Biopharmaceutics. 2003 Hawaii Biophysical models-ADME predictions

45© Marival Bermejo
Departamento Farmacia
y Tecnología Farmacéutica

ATP

ADP+P

Passive
difussion

Active
transport

Transporter

ATP consume
Vm ap; Km

SAz

ATP synthesis

ATP
ADP+P

ATP

F0F1 complex

Electron transport complexes

 ATP levels
KinKout·[ATP]

Kd

SAz

Molecular mechanisms

Model construction

0.0

0.2

0.4

0.6

0.8

1.0

50
25

5
1

0.5 0.03 mM
0.3 mM

3 mM

Ka (h-1)

Sarafloxacin Conc Time [min]
0 20 40 60

AT
P

 fr
ac

tio
n

0.0

0.2

0.4

0.6

0.8

1.0

predictions

Data fitting

[ ] [ ]in out

d ATP
k k ATP

dt
= − ⋅

[ ] [ ] 0in out

d ATP
k k ATP

dt
= − ⋅ =

[ ] 1 in outATP k k= → =

[ ]
[ ]50

1inap in

SAz
k k

C SAz
 

= ⋅ −  + 

Molecular Biopharmaceutics. 2003 Hawaii Biophysical models-ADME predictions

46© Marival Bermejo
Departamento Farmacia
y Tecnología Farmacéutica

Acknowledgments

Funds:
− Generalitat Valenciana (GV 99-99-1-12)
− MEC (SAF 96 1710)

Compounds: Dr. Joan Freixas CENAVISA SA

Isabel González
Carlos Fernández

Vicente Casabó
Virginia Merino
Ana Ruiz

Ana

Isabel Vicente

Virginia

Carlos


