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INTRODUCTION

Naltrexone is an opioid receptor antagonist that is used primarily in the management of alcohol 
and opioid dependence.  It can be described as a substituted oxymorphone, in which the tertiary 
amine methyl-substituent is replaced with methylcyclopropane. It should not be confused with 
naloxone, which is used in emergency cases of overdose rather than longer-term dependence 
control. Naltrexone’s longer duration of action has been considered to be due partly to its major 
human metabolite 6β-naltrexol. The plasma half-life is about 4 hours for naltrexone and 13 hours 
for 6β-naltrexol. Other metabolites include 2-hydroxy-3-methoxy-6β-naltrexol and 2-hydroxy-3-
methoxy-naltrexone.

Immunoassays enabling detection of naltrexone and the active metabolite 6β-naltrexol are 
of interest for monitoring the use of this compound in the treatment of alcohol dependence 
(alcoholism) and in rapid detoxification (“rapid detox”) regimens for opioid dependence. This study 
reports the development of polyclonal antibodies for the detection of naltrexone. This is of 
value for the generation of immunoassays enabling measurement of this compound for monitoring 
purposes. 
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METHODOLOGY

Naltrexone was modified with a cross-linker and conjugated to bovine thyroglobulin (BTG) as 
carrier. The resulting immunogen was administered to adult sheep on a monthly basis to provide 
target-specific polyclonal antisera. Ig G was extracted from the antisera and evaluated via 
competitive ELISA. Absorbances were read at 450nm. The absorbance was inversely proportional 
to the concentration of analyte.

Assay evaluation parameters:
•	 �The IC50 for each analyte was calculated by taking 50% of the optical density (OD) from 

the zero calibrator and reading this OD value from the x-axis (concentration in ng/ml) of the 
respective calibration curve. This concentration corresponded to the inhibitory concentration that 
produced 50% inhibition.

•	 �The calibration curves were generated with each of the analytes as standards in the competitive 
assay. B/B0 values were calculated where B is the absorbance measured at 450 nm for x ng/
ml of the analyte and B0 is the absorbance measured at 450 nm in the absence of analyte.

•	 �Specificity: the specificity, expressed as %cross-reactivity (%CR) was calculated as follows:
   
   %CR=[IC50(naltrexone)/IC50 (cross-reactant)]x100

•	 �Intra-assay precision was determined from the results of 3 replicates at different concentration 
levels within the same run. Results were expressed as %CV.

RESULTS

Results corresponding to the initial antibody evaluation are presented.

IC50 and specificity

Analyte Calibration range (ng/ml) IC50 (ng/ml) Specificity (% cross-reactivity)

Naltrexone 0-10 0.24 100

6-β-naltrexol 0-100 0.70 35

      Naloxone	 0-100 15.28 1.6
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Calibration curves
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Intra-assay precision

Intra-assay precision (n=3x8)

Naltrexone Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Level 7 Level 8

%CV 3.2 3.0 1.7 1.7 4.5 6.3 2.7 1.1
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CONCLUSION

•	This study reports the development of polyclonal antibodies for the detection of naltrexone.

•	Initial data show that the antibody presents % cross-reactivity 100 for naltrexone and 35 for 
6β-naltrexol with IC50 0.24 and 0.70 ng/ml respectively. The intra-assay precision (n=3x8) 
expressed as %C.V. is typically <7.0. 

•	The antibody is of interest for the development of sensitive immunoassays for the determination 
of naltrexone in biological samples for application to different settings. 


