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Abstract

Purpose: This study is to demonstrate the potential of detecting designer benzodiazepines

The structure of designer benzothiazines tested in this study are shown in the Figure 1. The

tested cross-reactivity results are shown in Table 1, 2, and 3. DRI and CEDIA Benzodiazepine assays showed good cross-reactivity to designer
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CEDIA Technology is based on the bacterial enzyme B-Galactosidase which has been
genetically engineered into two inactive fragments, Enzyme Acceptor (EA) and Enzyme
Donor (ED). These fragments spontaneously re-associate to form an active enzyme. In the
absence of analyte from the sample, the specific antibody binds the ED-drug conjugate
causing a decrease in enzyme activity. The free drug in the sample will compete for the
limited number of antibody binding sites, making the ED-drug conjugate available for
complementation to form an active enzyme. This phenomenon creates a direct relationship
between the drug concentration in urine and enzyme activity. The enzyme activity is then
determined spectrophotometrically at 570 nm. The performance of the assay was evaluated
on the Beckman Coulter AU680 analyzer. The CEDIA assay used 200 ng/mL and 300 ng/mL
cutoff calibrators and controls.

DRI assay is based on competition between drug labeled with glucose-6-phosphate
dehydrogenase (G6PDH) and free drug in the urine sample for a fixed amount of antibody
binding sites. The enzyme activity is determined spectrophotometrically at 340 nm by
measuring its ability to convert NAD to NADH. The performance of the assay was evaluated
on the Beckman Coulter AU680 analyzer. The DRI assay used 200 ng/mL cutoff calibrators
and controls.

The cross-reactivity of spiked samples was tested by Qualitative mode and Semi-quantitative
mode on the Beckman Coulter AU680. The lowest tested concentration that produces a
positive result was reported.
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Table 2. Cross-reactivity of Designer Benzodiazepine Tested by CEDIA Benzodiazepine

Assay (200 ng/mL cutoff)

Qualitative Semi-quantitative
Tested A Rate to Observed oo
Compounds Conc. % Cross-Reactivity
(ng/mL) C/O_ Pos/Neg | Conc. | Pos/Neg
(mA/min) (ng/mL)

3-Hydroxyphenazepam 250 14 Pos 290 Pos 80%
Adinazolam 100 24 Pos 270 Pos 200%
Bromazolam 80 11 Pos 256 Pos 250%
Clonazolam 350 14 Pos 276 Pos 57%
Cloniprazepam 160 16 Pos 278.5 Pos 125%
Deschloroetizolam 150 13 Pos 282 Pos 133%
Diclazepam 110 24 Pos 306.5 Pos 182%
Etizolam 125 11 Pos 215 Pos 160%
Flubromazepam 115 11 Pos 220 Pos 174%
Flubromazolam 100 28 Pos 364 Pos 200%
Flunitrazolam 100 17 Pos 218.5 Pos 200%
Meclonazepam 1,000 26 Pos 305 Pos 20%
N-Desmethylflunitrizepam 200 17 Pos 277 Pos 100%
Nifoxipam 1,400 19 Pos 276 Pos 14%
Nimetazepam 150 16 Pos 258 Pos 133%
Nitrazolam 250 11 Pos 211.5 Pos 80%
Pyrazolam 135 12 Pos 232 Pos 148%

Adinazolam 167% 200% 240% 3 17 10 5 3 4
Bromazolam 167% 250% 273% 2 1 1 8 17 33 39 60 37 23 39
Clonazolam 138% 57% 55% 9 9 1 57 71 79 | 121 60 33 28 6

Cloniprazepam 133% 125% 171%

Deschloroetizolam 174% 133% 120% 1 9 10 10 9 15 11 10
Diclazepam 174% 182% 240% 2 1 1 2 1 1
Etizolam 133% 160% 133% 95 | 107 | 180 | 326 | 199 | 248 | 341 | 224 | 267 | 117 | 61 16

Flubromazepam 133% 174% 200% 1 4 4 17 29 85 37 17

Flubromazolam 174% 200% 300% 18 8 43 71 22 Y| 71 36 40 16 6

Flunitrazolam 333% 200% 200%

Meclonazepam 8% 20% 20% 3 1 3 3

N-Desmethylflunitrazepam

160% 100% 120%

Nifoxipam 13% 14% 17%

Nimetazepam 200% 133% 120%

Nitrazolam 200% 80% 67%

Pyrazolam 148% 148% 120% 3 7 4 1 1 2 1 2

CEDIA™ s a registered trademark of Roche Diagnostics.

Beckman Coulter and AU are trademarks of Beckman Coulter.

Note: This was preliminary data that has not been reviewed by any regulatory
authorities/cleared by FDA.
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