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Introduction: In our laboratory we perform DOA screening for prisons, detoxification centers, psychiatric hospitals and clinical toxicology. The immunoassay screening is performed using EMIT II Plus. The EMIT II Plus assay has limited capability to detect glucuronized benzodiazepines in urine like oxazepam, lorazepam and temazepam without proper pre-treatment. 

Objective: To develop an EMIT II Plus immunoassay for benzodiazepines screening using on-line deglucuronidation, capable of detecting benzodiazepines excreted as glucuronides in urine.
Materials and Methods: EMIT II Plus analysis is based on competition for benzodiazepines antibody binding sites. Benzodiazepines in the sample compete with benzodiazepine in the Enzyme Reagent (ER) that is labelled with rG6PHDH. Active (unbound) rG6PDH enzyme converts the oxidized NAD in the Antibody Reagent (AR) to NADH, resulting in a kinetic absorbance change that can be measured spectrophotometrically.

We compared three methods:

1. ß-glucuronidase added to the antibody reagent (AR) of the immunoassay;

2. an assay with three separate reagents of which reagent 1 is the ß-glucuronidase solution;

3. ß-glucuronidase solution added on-line to the sample.

In addition we determined the deglucuronidation efficiency and the sensitivity of method 3 in daily practice by analysing 125 random samples for which a benzodiazepine screening was requested.

Results: Adding ß-glucuronidase to the AR (method 1) proved to be unstable (stability < 2 days). Performing a three reagent assay (method 2) increased analysis time without giving a significant better deglucuronidation efficiency. The preffered method (3) consists of a dilution by the ILab-600 of the sample (40 µL) with buffered ß-glucuronidase solution (60 µL). 12 µL of the diluted sample is automatically processed further according to the Dade Behring procotol.

Validation parameters of method 3

Lormetazepam calibrator (ng/mL)
100
200
300
900

Accuracy
102%
106%
108%
101%

Repeatability 
5.9%
3.4%
6.2%
2.6%

Oxazepam BioRad control (ng/mL)
109
195
473


Intermediate precision
6.9%
9.6%
6.9%


Assay range 100 – 1000 ng/mL. 

The range of deglucuronidation efficiency was 34% - 49% for oxazepam glucuronide, depending on the concentration of the benzodiazepine. Sensitivity increased from 55% to 66%.

Conclusion: On-line deglucuronidation by automatically adding ß-glucuronidase to the sample has a good performance and improves the detection of benzodiazepines in DOA screening.
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