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RESULTS / DISCUSSION

Figure A: Representative Chromatogram of Method Analyte Components

INTRODUCTION

The increasing abuse of designer benzodiazepines has created the necessity for an expanded analytical method Urine specimens screening above the benzodiazepine enzyme immunoassay cutoff that did not confirm for

to detect emerging designer benzodiazepine compounds and help identify illicit use. The method developed by routinely tested benzodiazepines were selected and analyzed using a SCIEX x500R QTOF to identify designer
our laboratory provides a comprehensive analysis of urine specimens, evaluating the presence of 23 traditional benzodiazepines. Based on detection results, seven new compounds were identified in routine workplace drug
and designer benzodiazepines at concentrations from 20-4000 ng/mL. test samples to be added to the standard sixteen-analyte benzodiazepine confirmation method: bromazolam,

8-aminoclonazolam, -hUy dr o x y e t-h warl @axny f [Uu a-hygroxgflabcomazagm, nklesmethylclobazam,
and 3-hydroxyphenazepam.

To validate the updated and expanded benzodiazepine confirmation method, urine spiked with known
concentrations of 23 traditional and designer benzodiazepines was analyzed to establish linearity and to evaluate
matrix and interference effects. Linearity was established through analysis of accuracy and precision data from

5 replicates at 11 concentrations from 20 ng/mL to 4000 ng/mL, where mean accuracy was within = 10% of target
concentration and a CV of <10% was observed for each concentration. Carryover was not detected in negative
controls injected after the replicates at highest concentrations, which were used to determine analyte upper limits
of linearity (1,000, 2,000, or 4,000 ng/mL, analyte dependent). No matrix effects or interferences were observed in
the analysis of 10 different donor samples and more than 100 over-the-counter, prescription, and illicit drugs
evaluated.

EXT RACTI O N M ETH O D Using the expanded confirmation method, from November 2021 to September 2022, 458 designer

benzodiazepines were identified among 401 unique specimens. Bromazolam and 8-aminoclonazolam were the

OBJECTIVE

Expand our | aboratoryos urine benzodiazepine confirmation method to Iinclude designer benzodiazepines relevant
to workplace drug testing

Using a Tecan Freedom Evo® automated pipetter platform equipped with a BioShake 3000-T elm heated mixer . . N .
. . . _ . _ most abundant, having been identified in 116 samples each, while 3-hydroxyphenazepam was the most
unit, 50 yL of each urine sample, 50 uL internal standard, and 50 pyL of 20:80 BG Turbo® b-Glucuronidase:0.1M . . ) o .
. : S : . uncommon, having been found in only 4 samples. Of the 401 samples identified to have at least one designer
phosphate buffer (pH 6.8) solution were added to a 96-well plate and incubated at 50°C while mixing at 300 rpm . : » . .
. : . . . _ _ benzodiazepine, 232 samples also tested positive for the presence of one or more additional illicit substances,
for 7.5 minutes. Samples were then diluted with 850 pL of 0.1% Formic Acid in 50:50 DI H20O:Methanol. . . . . . o "
such as marijuana metabolite, amphetamines, opiates, methadone, synthetic cannabinoids, and/or traditional

benzodiazepines. During this timeframe, the use of the expanded method yielded a total of 172 positive results
due to the presence of the newest designer benzodiazepine analytesd positives that would have previously gone
undetected using standard benzodiazepine confirmation.

INSTRUMENT PARAMETER

Table 1: UHPLCMS/MS Parameters

Table 2: Reason for Employer Testing None Specified
7%

\

Figure B: Number of Designer Benzodiazepines Above Confirmation Limit Of Detection by Month

Pre-employment
36%

*Other includes: Promotion, Probation, PAecess, Reasonable
FollowUp, Baseline, Self, Insurance, Repeat, Suspicion
Scheduled Test, Annual, Personal, Court 16%

Post Accident

CONCLUSION i

Many designer benzodiazepines demonstrate cross-reactivity with immunoassay screening reagents allowing
detection, thus creating opportunity for identification and quantitation in confirmation. With the premise of
targeting these drugs at concentrations exhibiting adequate cross-reactivity to generate an immunoassay
response greater than the cutoff, the lower quantitative limits for confirmation were only explored to 20 ng/mL.
Data from expanded benzodiazepine LC-MS/MS confirmation testing indicates that designer benzodiazepines
) ) ) ) = ) ) are being used by individuals in the American workforce, and without an expanded method this use would go
Figure C: Heat Map of Designer Benzodiazepines Positives by Collection Site (Controlled for Duplicate Donors) unreported. Based on these discoveries and the efficacy of immunoassay detection, it is suggested that routine

benzodiazepine confirmatory analysis includes designer analogs.
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