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Target analytes and solutions: e
A total of 24 drugs and 10 deuterated internal standards were
purchased from Cerilliant Corporation (Round Rock, TX). Two
solutions were prepared in water: a standard mixture containing the

*The use of the Scheduled MRM algorithm optimized data
acquisition and ensured high data quality for all analytes in the fast
6.5-minute runtime

Reliable measurements of drug concentrations are key to the
successful implementation of drug monitoring workflows in testing
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brep Y SpIIng Figure 3 shows representative extracted ion chromatograms (XICs) performance of the SCIEX 7500 system

mixture containing the 24 target analytes in human whole blood to
final concentrations ranging from 1 pg/mL to 50 ng/mL. A 10 ng/mL
IS standard stock solution containing the 10 deuterated internal
standards was prepared in methanol/acetonitrile (3:1, v/v) and used
as the extracting solvent to extract the analytes from the DBS
cards.

for the two MRM transitions monitored for buprenorphine and
norbuprenorphine, two of the drugs targeted in this study. The XIC
traces display overlays of both the quantifier and qualifier ion
transitions monitored for each drug, for a blank injection (left) and
for concentrations ranging from 250 pg/mL to 50 ng/mL. The
confirmatory ion ratio lines between the two transitions are also
displayed showing the tolerance limit. The lower limits of
guantification (LLOQ) for the drugs and metabolites targeted in this
workflow ranged from 50 to 250 pg/mL (Table 1).

Figure 4. High sensitivity detection of drugs and metabolites extracted from
DBS. Extracted ion chromatogram (XIC) traces for methylone (top) and
methylphenidate (bottom) showing the quantifier ion traces for the matrix blank (left)
and at the LLOQ at 50 pg/mL (right).

*The method can be easily implemented by testing laboratories in
routine drug analysis for low-level detection of drugs and their
metabolites extracted from DBS

The ability to accurately quantify low levels of drugs and
metabolites extracted from DBS is important, but the ability to
consistently deliver high levels of data quality with high precision
and accuracy is critical. The quantification performance of the
SCIEX 7500 System was demonstrated with calculated precision
compliance reported as CV% (values below 20%) and accuracy
reported as bias% (values in the interval ==15%) across the
calibration range for all 24 targeted analytes across the calibration
range (Table 1).

Sample preparation and DBS sample extraction procedures:
Protein saver cards (also known as DBS cards) were purchased
from Whatman (Piscataway, NJ). Human whole blood calibrator
samples spiked with various concentrations of the 24 analytes were
spotted onto the DBS cards and the analytes were extracted using
the sample extraction procedure summarized in Figure 1.
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Centrifuge *Centrifuge tube at 4,000 rpm for 5 minutes

eTransfer the extraction solvent to a new tube
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Repeat extraction
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'. 5 Figure 5. Excellent linearity for the 24 analytes extracted from DBS. Calibration curves
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Liquid chromatography: HPLC separation was performed on an Qualifier : — A this study. The assay showed excellent linearity with R2 values greater than 0.99 for all the - : _

Exion LC system_using a Phenomenex Kinetex Phenyl-Hexyl MRM o s | analytes. SCIEX™ s being used under license.
column (50 X 2.1 mm, 2.6 um, 00B-4495-AN). The separation 168.3%5.0° L N = | o

conditions were identical to those previously described in a IR eSS . Cwearw e e e AT Optimized extraction procedure leads to acceptable

technical note.? Mobile phases were ammonium formate in water
(MPA) and formic acid in methanol (MPB). The injection volume
was 10 pL and the LC runtime was 6.5 min.

levels of analyte recovery

Figure 3A. Representative extracted ion chromatograms (XICs) for buprenorphine
in the forensic panel. XICs for buprenorphine from 0.25 to 50 ng/mL, including the
blank injection. Both the quantifier and qualifier traces are shown. lon ratios were also
monitored across the dataset and tolerance lines are shown. The ion ratio difference
was <20% for the quantifier and qualifier ions of each of the targeted analytes across
the calibration range.

One of the critical aspects of DBS analysis is the efficiency of the
extraction method for analytes with a wide range of physical and
chemical properties such as those included in this panel. An
inefficient extraction method typically yields low analyte recovery,
which can result in poor linear response, limits of quantification
(LOQ) and assay reproducibility.

Mass spectrometry: A SCIEX 7500 system was equipped with an
OptiFlow Pro ion source using an electrospray ionization (ESI)
analytical probe and E Lens™ Technology and was operated in
positive mode.! A single acquisition method consisting of 68 MRM
transitions (48 for the drugs and 20 for the internal standards) was
created using the Scheduled MRM algorithm in SCIEX OS
software. Two MRM transitions were monitored for each of the
targeted analytes and each sample was injected in triplicate to build
a data analysis processing method.

The efficiency of the DBS extraction procedure used in this
workflow was investigated by calculating the analyte recovery at
two concentration levels (1 and 5 ng/mL). The recovery values were
calculated by expressing ratio of the average (n=3) peak areas of
each analyte spiked before and after the extraction procedure as a
percentage. The recovery values at the two concentration levels
ranged between 21% and 56% for the drugs and metabolites
targeted in the panel. The range of recovery values can be
explained in part by the generic sample preparation procedure used
for the 24 analytes and the wide chemical diversity of the drugs and
metabolites making up the panel.

Data analysis: Data processing was performed using SCIEX OS
software. Rapid and automated quantitative data analysis was
performed using the MQ4 algorithm in the Analytics module to
streamline data processing. Peak area values, calibration curves,
concentration calculations, assay precision and accuracy statistics
were automatically generated in the Analytics module of the
software.

Overall, the recovery values were acceptable given the high
reproducibility of the assay and the range of LLOQ values achieved
for the analytes. In this scenario, the use of deuterated internal
standards is recommended to compensate the analytes loss. The
recovery values at the two concentration levels for each analyte are
summarized in Table 1.
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