
Development of a novel benzylpiperazine ELISA assay for urine and blood 
Warren C. Rodrigues*, Philip Catbagan, Catherine Castro, Michael Vincent, James Soares and Guohong Wang 

Immunalysis Corporation, Pomona, CA, USA 

Toxicology labs currently exploit the small cross-

reactivity with amphetamine and MDMA homogeneous 

assays or use expensive GC-MS and LC-MS/MS 

methods for detection of BZP. The goal of this study 

was to provide toxicologists with a highly specific 

ELISA BZP screening method for urine and blood.    
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Benzylpiperazine (BZP) is a psychoactive stimulant 

belonging to the piperazine class of  designer “party” 

drugs (1). The aryl piperazine compounds are selective 

for certain serotonin receptors and produce euphoric 

effects similar to methamphetamine and ecstasy. Law 

enforcement agencies in the US have reported finding 

BZP along with 3-trifluoromethylphenylpiperazine (3-

TFMPP) and 3-chlorophenylpiperazine (3-CPP) in 33% 

of seized ecstasy tablets (2). Capsules containing up to 

250 mg BZP dihydrochloride, sold under the name A2 

have appeared on internet websites (3). This prompted 

the action by the DEA in 2004 to declare BZP as a 

schedule I drug substance.   

The ELISA assay employs competitive binding 

between the enzyme conjugate and free analyte in the 

sample for a fixed amount of antibody binding sites, 

which is proportional to their concentration in the 

mixture.  No cross-reactivity was detected with other common 

therapeutic drugs and drugs of abuse at 100,000 ng/mL.  

Validation included intra-day (n=8) and inter-day (n=80) 

precision studies (<10% CV) at 10, 25, 50 and 100 ng/mL 

Four matched pairs of postmortem urine and blood 

specimens obtained from the LA County Coroners Lab 

were screened.  2 pairs of urine and blood screened 

positive, 1 pair was negative for both matrices and the last 

pair screened positive for blood, but negative for urine. 

These results matched the GC-MS screen provided, except 

for the last urine, which gave a false negative result in the 

ELISA, due to being close to cutoff. 

We have developed a highly sensitive and specific 

method for detection of BZP in urine as well as blood. 

This assay would provide a useful ELISA method to 

toxicologists attempting to screen for BZP usage, as 

well as for postmortem drug screening.   Compound Conc (ng/mL) BZP (ng/mL) % CR 

3-TFMPP 100,000   464 0.46 

3-CPP 100,000 2083 2.08 

4-MeOPP 100,000 5000 5.00 

Cathinone 100,000     18 0.02 

-methyltryptamine 100,000       9 0.01 

Amphetamine 100,000   157 0.16 

MDMA 100,000   152 0.15 
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1. BZP specific polyclonal antibodies were raised     

    through immunization of rabbits with BZP antigen.  

 

2. IgG was further  immobilized on microtiter plates for   

    the assay. 

 

3. Calibration curves were prepared at levels of 5, 10,  

    25, 50, 100 and 250 ng/mL in synthetic negative urine   

    and synthetic negative blood.  

 

4. The sample sizes used were 10 µL for urine (after  

    1:20 sample dilution) and 20 µL for blood (after 1:10   

     sample dilution).  

 

5. BZP-HRP enzyme conjugate volume was 100 µL.  

 

6. The assay is colorimetric, TMB was used as    

    substrate reagent and stopped with 1N HCl.  

 

7. Final absorbance was measured by a plate reader, at   

    dual wavelengths of 450 and 650 nm.  

Recommended assay cutoffs: 100 ng/mL urine 

                                                  10 ng/mL blood   
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