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ABSTRACT-Genomics is providing targets faster than we can validate them and combinatorial chemistry is providing new
chemical entities faster than we can screen them. Historically, the drug discovery cascade has been established as a sequen-
tial process initiated with a potency screening against a selected biological target. In this sequential process, pharma-
cokinetics was often regarded as a low-throughput activity. Typically, limited pharmacokinetics studies would be conducted
prior to acceptance of a compound for safety evaluation and, as a result, compounds often failed to reach a clinical testing
due to unfavorable pharmacokinetic characteristics. A new paradigm in drug discovery has emerged in which the entire sam-
ple collection is rapidly screened using robotized high-throughput assays at the outset of the program. Higher-throughput
pharmacokinetics (HTPK) is being achieved through introduction of new techniques, including automation for sample prep-
aration and new experimental approaches. A number of in vitro and in vivo methods are being developed for the HTPK.
In vitro studies, in which many cell lines are used to screen absorption and metabolism, are generally faster than in vivo
screening, and, in this sense, in vitro screening is often considered as a real HTPK. Despite the elegance of the in vitro mod-
els, however, in vivo screenings are always essential for the final confirmation. Among these in vivo methods, cassette dos-
ing technique, is believed the methods that is applicable in the screening of pharmacokinetics of many compounds at a time.
The widespread use of liquid chromatography (LC) interfaced to mass spectrometry (MS) or tandem mass spectrometry
(MS/MS) allowed the feasibility of the cassette dosing technique. Another approach to increase the throughput of in vivo
screening of pharmacokinetics is to reduce the number of sample analysis. Two common approaches are used for this pur-
pose. First, samples from identical study designs but that contain different drug candidate can be pooled to produce single
set of samples, thus, reducing sample to be analyzed. Second, for a single test compound, serial plasma samples can be
pooled to produce a single composite sample for analysis. In this review, we validated the issue whether the second method
can be applied to practical screening of in vivo pharmacokinetics using data from seven of our previous bioequivalence stud-
ies. For a given drug, equally spaced serial plasma samples were pooled to achieve a ‘“Pooled Concentration” for the drug.
An area under the plasma drug concentration-time curve (AUC) was then calculated theoretically using the pooled con-
centration and the predicted AUC value was statistically compared with the traditionally calculated AUC value. The com-
parison revealed that the sample pooling method generated reasonably accurate AUC values when compared with those
obtained by the traditional approach. It is especially noteworthy that the accuracy was obtained by the analysis of only one
sample instead of analyses of a number of samples that necessitates a significant man-power and time. Thus, we propose
the sample pooling method as an alternative to in vivo pharmacokinetic approach in the selection potential lead(s) from com-
binatorial libraries.
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Figure 1-Illustration of the area under the curve (AUC) deter-
mination using a single pooled plasma measurement versus analysis
of individual time points.
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Figure 2—Correlation between AUC,y of each drug in each subject obtained from pooled plasma concentrations, and measured AUC 516
of each drug in each subject obtained from plasma concentrations at equally spaced time points until 6h.
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