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Introduction

As the desire for a shortened design-and-test cycle increases in early drug discovery, the pressure to
rapidly deliver DMPK data continues to rise. From a bioanalytical standpoint, in vitro assays are
particularly challenging because they are amenable to automation and produce multiple
samples/compound. To keep up with the ever-increasing analysis demand (without a substantial
increase in resources) alternative approaches to traditional Ultra High Performance Liquid
Chromatography (UPLC) separations need to be implemented. In this work, a series of commercially
available compounds were tested in DMPK screening assays and samples were evaluated using
both UPLC and a 20 second Trap-and-Elute (TnE) methodology. Furthermore, the current work looks

Comparison of UPLC and 20 s Trap-and-Elute

Microsomal Clearance Assay

In vitro assays were performed with a series of commercially available compounds using a Tecan
Fluent® 1080 that runs custom scripts designed to handle the throughput necessary for GSK’s
screening DMPK assays (96 compounds x 2 species per run)

Samples were analysed both by traditional UPLC-MS/MS and TnE-MS/MS, and the assay results
were compared based on % LBF (clearance) or % Free (binding)

Comparison of 20 s and 12 s Trap-and-Elute Results

Samples from the weekly GSK screening assays were analysed on the LS-1 using both the 12 s
and 20 s methods in rapid succession

Clearance runs were performed with both rat and human microsomes, and % LBF values were
capped as previously mentioned

The binding assay was performed using only human microsomes, and % free values over 100%
were corrected to 100%
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Data was analysed with a custom MultiQuant query that allows a review-by-exception workflow

UPLC analyses were performed using a generic 2-minute reverse phase gradient and a Waters
BEH C18 column (2.1 x 50 mm) coupled to a Sciex 5000 triple quadrupole mass spectrometer

TnE analysis were performed using the LS-1 autosampler coupled to a Sciex 5500 QTRAP mass
spectrometer. APS-DVB 1.5 X 5mm trap column was utilized for all studies

The 20 s sample-to-sample (S2S) method utilized a flow rate of 0.8 mL/min whereas the 12 s
method flow rate was 1.4 mL/min; both methods switch from 100% aqueous to 100% organic
using the valves of the LS-1
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Microsomal Binding Assay

The microsomal binding assay was run in triplicate during each Tecan run, and average fraction
unbound (% free) are reported

During the 13 months since the assays went ‘live’, over 400,000 samples from >13,000
compounds have been analysed on the LS-1 using the 20 s ThE method

Open architecture leads to ease of user up-keep and maintenance, resulting in minimal
instrument downtime despite the high usage rate

Intra-sample set failure rate for internal standard (IS) signal (mean area = 35%) is 0.16% for
clearance assays and 0.86% for binding assays
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