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Abstract

Aim: The aim of this review commentary is to compare measured permeability class versus predicted one using metabolism and partition
coefficient values for WHO essential drugs list.

Methods: Predicted permeability classes were based on partition coefficient or metabolism. Comparisons were then done against
measured permeability classes.

Results and discussion: Predictions were close to measured permeability classes for many drugs using all prediction methods using
metoprolol coefficients as reference marker and high extraction ratio for high permeability. However, some false negative and false positive
predictions were observed. This can lead to wrong permeability classification and hence wrong biopharmaceutics classification (BCS). The
best method with least false predictions in the studied compounds was using more than 90% metabolism as indicator of high permeability,
Hence it is suggested to be used for better permeability classification prediction.
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Background

Biopharmaceutics classification system (BCS) has classified
drugs into four classes based on permeability and solubility
[1]. BCS has become a corner stone in waiver of bioequivalence
studies of generic drug products. Solubility class is usually easy
to figure out, but permeability is not. Over the last 10 years,
some trials were done to help predict human permeability class
using drug partition coefficient and drug metabolism. However,
limitations were observed due to existence of false positive and
false negative predictions. Moreover, some differences were
observed between BCS and the proposed biopharmaceutics drug
disposition classification system (BDDCS) that has classified
drugs into four classes based on metabolism and solubility [2-4].
US FDA has issued guideline for waiver of classes I and III drugs
with support of permeability and solubility classes [5]. With
this dilemma in mind, one needs a good way to predict correct
permeability class and hence correct BCS class I or I11.

Objectives

The aim of this review commentary is to compare measured
permeability class versus predicted one using metabolism,
diffusion and partition coefficient values for WHO essential
drugs list.

Methods

Predicted permeability classes for 29 compounds from
WHO essential drugs list were based on partition coefficient
or metabolism. Metoprolol partition coefficient was used as
reference marker compound. Hence, all values above metoprolol
are classified as high permeability classes. However, high
extraction ratio drugs with more than 70% metabolism are
classified as high permeability classes. Then, drugs with more
than 90% metabolism are classified as high permeability classes.
Comparisons were then done against measured permeability
classes to investigate the best method of prediction. Percent
prediction error was calculated using the equation:

% Error = (number of wrong predictions / total number) X 100
Results and Discussion

Predictions were close to measured permeability classes for
many drugs using all prediction methods using metoprolol as
reference marker and high extraction ratio for high permeability.
However, some false negative and false positive predictions were
observed as shown in (Table 1). 8 drugs showed false predictions
with 27.5% prediction error when using partition coefficient
alone. This can lead to wrong permeability classification and
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hence wrong biopharmaceutics classification (BCS). On the
other hand, only 2 drugs showed false predictions with 6.9
% prediction error when using more than 70% metabolism
as cutoff of high permeability, while only 1 drug showed false

predictions with 3.5% prediction error when using more than
90% metabolism as cutoff of high permeability. The best method
with least false predictions in the studied compounds was using
more than 90% metabolism as indicator of high permeability.

Table 1: Measured versus predicted permeability of for the studied WHO essential drugs list.

Name* LogP Nll):tf(f):rl:l((l)l '; (;;(f,-g;zg& ‘BP(;;cf)-g;‘;g;i Peff Xsle(()f cm/ ;if:s(‘:l]::;
Reference Metabolism Metabolism

methyldopa 0.39 L L L 0.1 L
amoxicillin -0.58 L L L 0.3 L
antipyrine 1.01 L H H 5.6 H
Atenolol 0.5 L L L 0.2 L
carbamazepine 2.93 H H H 4.3 H
cephalexin -0.67 L L L 1.56 H
cimetidine 0.79 L L L 0.26 L
creatinine -0.63 L L L 0.29 L
desipramine 3.94 H H H 4.5 H
D-glucose -3.54 L H H 10 H
enalapril 1.77 H H H 1.57 H
enalaprilat 1.17 L L L 0.2 L
fluvastatin 3.41 H H H 2.4 H
furosemide 0.74 L L L 0.05 L
hydrochlorothiazide -0.15 L L L 0.04 L
ketoprofen 3.31 H H H 8.7 H
L-dopa -2.39 L H H 3.4 H
Lisinopril 0.91 L L L 0.33 L
L-leucine -1.62 L H H 6.2 H
Losartan 4.11 H H L 1.15 L
metoprolol 1.72 R R R 1.34 R
naproxen 2.86 H H H 8.5 H
phenylalanine 0.07 L H H 4.08 H
piroxicam 0.29 L H H 6.65 H
propranolol 2.65 H H H 291 H
Ranitidine 0.63 L L L 0.27 L
terbutaline 1.16 L L L 0.3 L
valacyclovir -1.06 L H H 1.66 H
verapamil 5.69 H H H 6.8 H
%Error 27.59 6.90 3.45 - -

*Data information obtained from references 1-4 or drug monographs.

Conclusion

It is suggested to use more than 90% metabolism as cut off

value to predict high permeability when trying to classify drug
permeability classification.
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