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Clonazepam (CLON) is not only frequently prescribed in addiction management due to its 

anxiolytic properties but is also commonly abused.  Therefore many addiction clinics perform 

oral fluid (OF) testing, which unlike urine is not subject to adulteration, to monitor CLON 

compliance.  However, CLON and other benzodiazepines can be challenging to detect in OF due 

to their weakly acidic nature and their presence in low concentrations.  We determined the 

optimal technical and clinical approach for detection of clonazepam in OF.  We measured CLON 

and its primary metabolite 7-aminoclonazepam (7AC) by liquid chromatography-tandem mass 

spectrometry (LC-MS/MS) in OF samples from outpatient addiction medicine clinics over a 4 

month period.  The samples were collected using the Orasure Intercept OF sample collection 

device. 

  

OF sample preparation for LC-Tandem MS is described in Table 1.  The Internal Standards used 

for 7AC and CLON were 7AC-d4 and Oxazepam-d5, respectively.  The chromatographic 

instrumentation used is depicted in Figure 1 and further described in Table 2.  A representative 

chromatogram of a calibrator containing both analytes and ISs is shown in Figure 2.  Absolute 

recovery from 2-200 ng/ml ranged from 65 to 69 % for 7AC and 52-72 % for CLON.  Both 7AC 



and CLON were linear from 1.0 to at least 200 ng/ml.  Daily calibration of batches was 

accomplished with a blank and a single calibrator containing 10 and 20 ng/ml of CLON abd 

7AC, respectively.  QC materials at twice and half of each analyte’s LOD were also run to 

validate each calibration.  7AC total imprecision (CV) was 12.4 %  at 1.81 ng/ml and 5.7 % at  

3.94 ng/ml 7AC.  CLON total imprecision (CV) was 31.0 % at 0.83 ng/ml and 19.2 % at  1.76 

ng/ml.   

 

102 samples were positive for 7AC and/or CLON.  93 (91.2%) were confirmed using the ion 

ratio (IRC) to contain 7AC (median, range: 4.15, 0.5-316.7 ng/ml), while only 49 of the 102 

(48.0%) samples were confirmed using the ion ratio to contain CLON (median, range: 3.44, 0.1-

217.2 ng/ml).  Table 3 shows the superior IRC performance of 7AC over CLON as analyte 

concentration in calibrators decreases.   Table 4 shows the % of patient samples passing the IRC 

test stratified by analyte concentration.  IRC confirmation performance deteriorates for CLON 

and 7AC as the analyte concentration go below about 3 and 1 ng/ml, respectively.  No samples 

were confirmed positive for CLON and negative for 7AC.  In oral fluid the levels of 7AC were 

on average 2.4 fold higher than CLON.  7AC exhibited significantly more carryover than CLON, 

as shown in Table 5. We conclude that 7AC should be the analyte measured in OF for the 

detection of recent CLON use because of 7ACs superior precision, LOD, and IRC 

characteristics. 

  



 

 

 



 
 

 

 
 

 



 

 

 



 
 

 

 


