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INTRODUCTION 

In vitro microsomal stability is a screening 
assay used to predict Phase I metabolism of 
early drug candidates. This assay is often 
incorporated into the early discovery stage of 
drug development to aid rapid elimination of 
compounds that posses unfavourable ADME 
characteristics. Robotic instrumentation has 
greatly improved the sample preparation 
throughput of this assay meaning large numbers 
of samples can be rapidly prepared  with 
relative ease. A consequence of this however is 
that the assay bottleneck has moved to the 
sample analysis stage and vast numbers of 
structurally diverse analytes must be rapidly 
optimised for their LC/MS/MS detection. This 
work describes the application of Ultra 
Performance® Liquid Chromatography (UPLC) 
with rapid MS/MS data acquisition together with 
QuanOptimise Application ManagerTM software 
to automate the process of sample optimisation 
and analysis as well as increase the analytical 
throughput of a microsomal stability assay. 
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METHODS 
 
INCUBATION PREPARATION 
 
24 structurally diverse analytes (see figure 3) were 
incubated at 0.5μM in male sprague dawley rat liver 
microsomes in a 96 well microtitre plate. Reduced 
Nicotinamide Adenine Dinucleotide Phosphate (1mM) 
was added to half the wells to initiate in vitro 
metabolism and the plate was incubated for 20 
minutes at 37°C. The reaction was stopped with  
MeCN,  samples vortex mixed and centrifuged before 
analysis by UPLC/MS/MS. Duplicate +/- NADPH 
incubation pairs were prepared per analyte. 
On a separate microtitre plate 5mM DMSO Stock 
compounds were serially diluted in MeCN to prepare 
100uM spiking solutions and 5uM MS optimization 
solutions.  
 
 
 
ANALYIS CONDITIONS 

Column    ACQUITY UPLCTM BEH C8 1.7µm 
     2.1x50mm 
Flow rate    700uL/min 
Mobile phase A  0.1% Formic Acid in water 
Mobile phase B  0.1 % formic acid in MeOH 
Gradient    Time (min)  % B   
    0     5 
    0.2    5 
    0.5    95 
    0.8    95 
    1.3    5 
Injection volume  2uL 
LC/MS/MS   ACQUITYTMTQD 
Software    MassLynxTM 4.1 with   
    QuanOtpimiseTM 
 
 
 
 
 
 

UPLC/MS/MS 

 
 
 
 
 
 
 
 
 
 
 

Figure 1 Waters ACQUITY tMTQD   
 
The increased speed, sensitivity and resolution that is 
offered by an Ultra Performance LC system over 
traditional HPLC has been well reported. UPLC, when 
coupled to Tandem Mass Spectrometry, provides a 
powerful tool for drug discovery screening assays. The 
ACQUITY TQD combines an ACQUITY UPLC inlet with 
the small foot print  tandem quadrupole TQD mass 
spectrometer  detector The TQ Detector is capable of 
the high speed data acquisition  that is necessary for 
accurate quantification of the very narrow analyte 
peaks that can be generated by UPLC.  
 

RESULTS AND DISCUSSION 

 
MS OPTIMISATION 
 
MRM methods were successfully generated for all 24 
analytes using QuanOptimise. Most precursor  ions 
were formed by positive ESI ionization however the 
software also successfully identified that two of the 
analytes (Warfarin and Nimodipine) were best ionised 
by negative ESI. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2 QuanOptimise generated MRM transitions  
 
MRM Methods created were stored in a network library 
folder to allow flexibility in transferring methods 
between instruments  
 
 

QUANOPTIMISE APPLICATION 
MANAGERTM 

MS Optimisation of multi compound analytes for 
screening assays can be extremely time consuming. 
Furthermore, the generation of MS acquisition 
methods followed by analysis of large sample 
numbers and then data quantification requires inter-
stage manual intervention that is not conducive to , 
for example, overnight analytical runs. QuanOptimise 
provides a software tool that fully automates the 
analytical flow path, eliminating the need for manual 
intervention from the point of MS optimization right 
through to quanti 
  
 
 
 
 
 
 
 
 
 
 
 
 
QUANOPTIMISE FOR MS OPTIMISATION  
 
Two sample lists are required  : 
A compound list for optimization  
An analysis list  for sample analysis  
 
The user defines the required process through the 
QuanOptimise method editor and initiates the 
process. 
 
Following loop injection optimisation of compounds  
defined by the compound list, the optimum ionisation 
polarity, precursor ion , fragment ion, cone voltage 
and collision energy are automatically selected  for 
each analyst. The analysis list defines the  particular 
transitions to be combined  into a single function for  
sample analysis. 
fication.  
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INCUBATION SAMPLE ANALYSIS 
 
Using QuanOptimise three MRM methods, each 
containing MRM transitions for 8 compounds, were 
generated. These methods were subsequently used to 
acquire data from the incubation sample plate as 
defined by the analysis list.  
 
Within the QuanOptimise method editor, dwell times 
for MRM data acquisitions  was set to a maximum of 
5ms. The ACQUITY TQ Detector was capable of this 
fast data acquisition rate and 10-15 data points were 
acquired across each of the 2-3 second width peaks 
generated by the ACQUITY UPLC system ( see figure 
3). 
 
SAMPLE THROUGHPUT  
 
Using QuanOptimise, analyte MS optimisation and 
sample analysis were run automatically and 
concurrently with no manual intervention required 
between steps. A load ahead injection facility was 
utilised to further reduce total sample cycle time. 
 
For each of the 24 analytes, 2 loop injections 
(each of 1 minute run time) was required for MS/MS 
optimisation  
 
For the UPLC/MS/MS analysis of each of the 96 
samples a total cycle time of 1.3 minutes was 
required. 
 
Therefore the complete optimisation and analysis for 
this screening plate using ACQUITY TQD with 
QuanOptimise was 3 hours.  
 
MICROSOMAL STABILITY RESULTS  
 
An estimation of the in vitro stability of each 
compound in rat liver microsomes was calculated as 
the percentage loss in parent compound in the 
+NADPH incubation compared with the unmetabolised 
compound in the -NADPH incubation. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4 : Table of mean microsomal turnover and 
standard deviation. 
Control incubations of Buspirone and Loperamide both 
gave turnover results within the acceptable ranges
(+/- 10% of expected values). Standard deviations 
for replicate experiments were <10% which is within 

Compound Mean % Turnover stdev
Buspirone 84.8 1.9

Pindolol 93.5 1.8
Sulfamethizole <10 8.7

Amitriptyline 95.0 0.5
Loperamide 64.5 8.3
Metoprolol 57.1 4.2

Sulfisoxazol <10 5.1
Codeine 60.0 9.3
Doxepin 93.4 0.7

Nortriptyline 93.8 1.4
Acebutolol <10 1.8

Sulfamethazine <10 0.3
Warfarin <10 0.2
Nadolol <10 8.5

Propranolol 97.1 1.4
Sulfmethoxine <10 7.9

Verapamil 72.1 8.3
Clomipramine 97.3 0.4
Terfenadine 57.3 0.6
Nifedipine 78.2 0.8
Oxybutynin 91.3 4.2

Timolol 87.8 1.7
Nimodipine 82.0 6.1
Tamoxifen 23.5 7.8

CONCLUSION 

• QuanOptimise enabled elimination of manual 
processes normally required in MS sample 
analysis. 24 structurally diverse analytes were 
successfully optimised using QuanOptimise in 
this study.  

• UPLC/MS/MS offered a significant reduction in 
Chromatography run time over conventional 
HPLC/MS/MS. Narrow peaks and rapid data 
acquisition rates gave rise to quantifiable and 
reproducible microsomal stability data.  

• ACQUITY TQD with QuanOptimise can provide a 
high throughput analytical solution for in vitro 
microsomal stability assays and fully 
compliments automated sample preparation 
methodologies already in place for this and 
other ADME screens. 
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