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Sufentanil is a Schedule II controlled substance. It can 

produce drug dependence of the morphine type and 

therefore has the potential for being abused. The goal 

of this study was to provide toxicologists with a novel 

ELISA screening method for detection of sufentanil in 

urine and blood.   
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1. Sufentanil specific polyclonal antibodies were   

    raised by immunization of rabbits with sufentanil     

    antigen.  

 

2. Sufentanil IgG was then immobilized on microtiter  

    plates for the assay. 

    

3. Urine calibration curve was prepared at levels of    

    0.1, 0.5, 1, 2.5, 5, 10 and 25 ng/mL.  

         

4. Blood calibration curve was prepared at levels of   

    0.05, 0.1, 0.5, 1, 2.5, 5, 10 and 25 ng/mL in    

    synthetic negative blood (after 1:10 dilution with  

    PBS buffer).  

 

5. The sample sizes used were 10 µL for urine    

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

 

6. Sufentanil-HRP enzyme conjugate volume was   

    100 µL.  

 

7. The assay is colorimetric, TMB was used as    

    substrate reagent and stopped with 1N HCl.  

 

8. Final absorbance was measured by a plate reader,   

    at dual wavelengths of 450 and 650 nm. 

Sufentanil citrate marketed under the brand name 

Sufenta™, is a synthetic opioid analgesic drug, which 

is 5 to 10 times more potent than its analog, fentanyl.  

It is used for pain management over short periods of 

time. The sedative effects of sufentanil make it useful 

as an intravenous anesthetic. It is also being 

introduced in the form of patches of 20 and 100 ng. 

Moderate adult doses for major surgical procedures 

are about 2-8 µg/kg, then supplemental doses of 10-50 

µg are given (1-2). The drug has an elimination half-life 

of 164 minutes in adults. The magnitude and duration 

of CNS and cardiovascular effects may be enhanced 

when it is administered to patients receiving 

barbiturates, tranquilizers, other opioids, general 

anesthetic or other CNS depressants. 

*ND = not detected, **NA = not available 

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

precision studies (<10% CV) for urine and blood at 0.5, 1, 

2.5 and 5 ng/mL. 

 

25 negative urine specimens were fortified with sufentanil 

at varying concentrations from 50 pg/mL to 500 ng/mL. 

No false positives or negatives were observed.  

 

20 negative blood specimens were fortified with sufentanil 

at varying concentrations from 10 pg/mL to 10 ng/mL. No 

false positives or negatives were observed.  

Recommended assay cutoffs:  5 ng/mL urine 

                                                  0.5 ng/mL blood                              

Compound Conc (ng/mL) 
Sufentanil 

(ng/mL) 

% Cross-

reactivity 

Alfentanil  7.5 301 30.1 

Fentanyl  1000 1 0.1 

Norfentanyl  1000 0.1 0.01 

Despropionylfentanyl 1000 0 ND* 

Remifentanil  NA NA NA** 

Carfentanil  NA NA NA 

3-methylfentanil  NA NA NA 

This paper describes a highly sensitive and specific 

ELISA method for detection of sufentanil in urine and 

blood. This assay would provide toxicologists with a 

reliable and efficient ELISA screen for monitoring 

sufentanil abuse using urine or blood.    

No cross-reactivity was detected with other common 

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