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1. Introduction

In this study we present a single dilute and shoot methodology using a high sensitivity triple
quadruple mass spectrometer in order to meet the required European Work Place Drug testing
cut-off concentrations (and other international regulatory guidelines, e.g. SAMSHA). A
comprehensive suite of drugs were studied including amphetamines, benzodiazepines,
opiates, cannabis, barbiturates, cocaine, methadone, and some of their metabolites. This list
included amobarbital, pentobarbital, phenobarbital, secobabital and butalbital which are
typically difficult to incorporate into multi-residue methods due to low sensitivity and the
required chr lic 1 of isomers p bital. To enhance data
quality the method was optimized to acquire 6 MRM transitions for each compound, rather
than the conventional 2 MRMs.

3. Results and discussion
3-1 Enhanced MRM data quality

Conventional multi-residue LC-MS/MS methods typically use two MRM transitions (quantifier
and qualifier ion.) However, in complex matrices there is the potential for matrix interferences
to lead to false positives, as has been reported (Schurmann et al, Rapid Comm. Mass Spectr.
23 (2009) 1196; Kaufmann et al, Anal. Chim. Acta. 1 (2010) 673).

In this study we compared the data quality between two methods. Method 1 acquired two
MRMs per compound, whilst ‘Method 2" acquired 6 MRMs per compound. Results for several
example compounds are displayed below. These results show that response and precision
were not effected by acquiring these extra transitions.

3-2 Final method performance

(1000000
2o
15 |
(100000
-
17 -
125 | 1o B g
i R
1o | 11 | 15§ g
, 5
il M | o Bl 2
ors | \ 5
‘ h\“ i | | i ol <11 &
| f
ot ‘\ m‘ “ w‘H | ‘M\ 050
I
0zs M\“ il | 0z
W ] AURIRAT Ao ! 000> ey
WA A0 45 40 ds Ao 45 40 8 Rt

Figure 2. Chromatogram of 56 compounds in human urine spiked at the cut off concentration
To test the performance of the developed method, linearity, repeatability (low and high)
accuracy (low and high), carryover and matrix effects were assessed. This validation was

performed using a method with 6 MRMs per compound.

Linearity was assessed from 10% - 1000% of the required cut off concentration. The
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Sample Preparation

Enzymatically hydrolyzed human urine was spiked with target
compounds between 10 - 1000% of the required cut off

. Samples were diluted 5x with
0.1% formic acid.

An important lic i 1 was the parati of isobaric analytes;
MBDB/MDEA, ben line/norcocaine, amobarbi ital. All compounds were
eluted from the column within 6.7 minutes. The separation of ital/per ital is

shown in Figure 2.

range for each compound is listed in table 2. Calibration standards were
analysed in duplicate at the following percentage of the cut-off; 10%, 20%, 50%, 100%, 500%,
1000%. All 56 target compounds achieved excellent correlation coefficients R?>0.993 (Linear,
1/C, zero not forced). Calibration curves for methamphetamine, ketamine, bromazepam and
pentobarbital are shown in Figure 3. Corresponding internal standards are listed in Table 2.

Accuracy and %CV were determined at 50% of the cut off concentration (n=6). Accuracy was
within the range 90.5 — 112.1 % for all target compounds, and %CV was less than 7.9%.
Carryover, following injection of the highest calibration point, was less than 0.05% compared to
the lowest calibration point.
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Figure 3. Calibration curves for methamphetamine (20-2000ng/mL), ketamine (10-1000ng/mL),
bromazepam (10-1000ng/mL) and pentobarbital (15-1500ng/mL) spiked into enzymatically

hydrolyzed human urine
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Table 2 — Method performance data in enzymatically hydrolysed human urine

3. Conclusion

A simple ‘dilute and shoot' method was developed for the quantitation of 56 dugs of abuse

and metabolites in human urine. The use of a high speed mass spectrometer allowed the

10f 6 MRMs per

to enhance data quality.




