
RESULTS  

In Figure 5, typical quantitative results for the following analytes: Codeine, Methamphetamine, Midazolam and 

Temazepam. As can be seen excellent linearity and reproducibility was observed throughout the dynamic range 

assessed in this effort.  
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Figure 5. Quantitative analysis examples, Codeine (top left), Methamphetamine (top right), Midazolam (bottom 

left) and Temazepam (bottom right).  

ABSTRACT 
 

The detection of several compound classes, such as common pain panel and drugs of abuse is of much 

importance. While this analysis has generally been utilized for urine sample matrices, many research 

laboratories are moving forward to analyze these compounds in the oral fluid matrices.  The basis for this 

testing needs to provide a means to accurately and precisely monitor these compounds in a timely fashion, 

while having a simplified workflow that is conducive to their setting.  This current effort has shown to accomplish 

just that. In this study we present a fast, robust, and reliable method, that has afforded the detection of 41 

compounds in an oral fluid matrix. The LC/MS/MS method was achieved using the Scheduled Multiple Reaction 

Monitoring (Scheduled MRM™ algorithm) detecting all compounds with Limits of Quantitation (LOQ) inline with 

the current recommended cutoffs. In addition to the above, the MPX™-2 high throughput HPLC system was 

utilized to provide an increase in sample throughput of 171%.  In addition to the above, the screening method 

was able to achieve both quantitation and spectra confirmation which can be used for searching against the 

library  of all 41 pain drugs in one injection was also achieved in a short run due to the fast scanning speed in 

the QTRAP® 4500 system. 

 

INTRODUCTION 
 

Currently there is much interest associated with the analysis of various pain medication compounds in oral fluid 

matrices. Typical collection of such a matrix involves a collection swab that retains the oral fluid matrix.  After 

collection, the swab is subjected to extraction buffer.  The resulting matrix is then sent on to laboratories for 

analysis. 

 

Therefore, we have developed a simple method to simultaneously quantify such compounds using LC/MS/MS. 

The compounds analyzed in this method consists of 41 drugs including: 6-MAM, Alprazolam, Amphetamine, 

Benzoylecgonine, Buprenorphine, Carisoprodol, Clonazepam, Codeine, Diazepam, EDDP, Fentanyl, 

Flunitrazepam, Flurazepam, Hydrocodone, Hydromorphone, Hydroxyalprazolam, Lorazepam, MDA, MDEA, 

MDMA, Meperidine, Meprobamate, Methadone, Methamphetamine, Midazolam, Morphine, Naloxone, 

Naltrexone, Norbuprenorphine, Nordiazepam, Norfentanyl, Normeperidine, Norpropoxyphene, Oxazepam, 

Oxycodone, Oxymorphone, PCP, Propoxyphene, Sufentanil,Temazepam and Tramadol. 

 

MATERIALS AND METHODS 
 

Calibrator Preparation: 
An oral fluid matrix was spiked to various levels of the above drugs. The calibration curve extended above and 

below the cutoff and confirmation levels.  

 

Sample Preparation: 
Sample preparation procedure involved diluting 50µL oral fluid matrix with 150µL preserved buffer to simulate 

the collection workflow. This was followed by further dilution of 200µL diluent with internal standards, 

MeOH:H2O, 40:60, v:v, containing 0.1% formic acid.  

 

HPLC Conditions: 
The liquid chromatography system used was the MPX™-2 high throughput multiplexed HPLC system to 

achieve maximum throughput. By using the MPX™-2 system analysis we were able to achieve analysis times 

of less than 4 minutes per sample. Chromatography was performed using a Phenomenex Kinetex C18 2.6u 

50 x 3.0mm column using 10mM Ammonium Formate in H2O as mobile phase A and 0.1% formic acid in 

methanol as mobile phase B. The injection volume was set at 10μL.  A gradient was applied during 

chromatographic run and the total run time (not multiplexed) per stream was 6 minutes.  The acquisition window 

was set to 3.5 minutes per stream providing an increase in sample throughput of 171% during multiplexed 

analysis. 

 

MS/MS Conditions: 
An aliquot of the above solution was then analyzed using a QTRAP® 4500 instrument operating in positive 

electrospray ionization mode.  Analytes were analyzed using sMRM to accommodate for quantification of all 

components listed above. In addition to the sMRM quantitation, an information dependant acquisitIon (IDA) 

method was set up for targeted drug screening which involved a MRM survey scan followed by enhanced 

product ion scans (EPI). 

Figure 4. The sMRM Quant method for all 41 pain drugs and internal standards (Left). The MRM-IDA-EPI drug 

screening method for all 41 pain drugs (Right). All experiments were carried out on the AB SCIEX QTRAP® 4500 

LC/MS/MS system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

CONCLUSIONS 
 

A fast, robust, and simple method, for the detection 41 common pain drugs in an oral fluid matrice was 

developed on the AB SCIEX QTRAP® 4500 LC/MS/MS system. This method utilized a dilute-and-shoot 

procedure with minimum sample prep needed. Excellent linearity and precision were observed for all 41 

compounds in the listed calibration range. Due to the fast scanning speed and trapping capability of the 

QTRAP® 4500, a targeted screening method was also developed to accomplish a screen for these 41 common 

pain drugs.   

 

The application of MPX™-2 system greatly reduced the sample run time and increased sample throughput by 

71%. 
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Figure 1. The Scheduled MRM™ algorithm detects MRM transitions during a specified time window only, this 

allows many more MRM transitions to be monitored, while maximizing dwell time cycle times. 

Figure 6. Example of  the targeted screening of all 41 common pain drugs. Shown on the left is the 

chromatography of oxycodone. Shown on the right is the comparison of acquired EPI spectrum and 

library spectrum of oxycodone.  

Table 1. Summary of the calibration range for all 41 pain drugs. Within the listed concentration range, excellent 

linearity and reproducibility were achieved.  

Analyst® software automatically optimizes the Scheduled 

MRM™ acquisition method based on the number of MRM 

transitions, retention times, the MRM detection window, 

and the targeted scan time. 
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Figure 2. Screenshot of MPX chromatographic method. 

By applying MPX, the run time is shortened to 3.5 min. 

Compound Name LOQ  ULOQ  Cutoff in Urine  Compound Name LOQ  ULOQ  Cutoff in Urine  

(ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) (ng/mL) 

6-MAM 0.16 20 10 Meprobamate 3.125 400 200 

Alprazolam 1.5625 200 100 Methadone 1.5625 200 100 

Amphetamine 7.8125 1000 500 Methamphetamine 7.8125 1000 500 

Benzoylecgonine 2.3438 300 150 Midazolam 1.5625 200 100 

Buprenorphine 12.5 100 100 Morphine 1.5625 200 100 

Carisoprodol 3.125 400 200 Naloxone 1.5625 200 100 

Clonazepam 3.125 200 100 Naltrexone 1.5625 200 100 

Codeine 1.5625 200 100 Norbuprenorphine 6.25 200 100 

Diazepam 1.5625 200 100 Nordiazepam 1.5625 200 100 

EDDP 1.5625 100 100 Norfentanyl 0.1563 20 10 

Fentanyl 0.0469 3 3 Normeperidine 1.5625 200 100 

Flunitrazepam 1.5625 200 100 Norpropoxyphene 2.3438 300 150 

Flurazepam 1.5625 200 100 Oxazepam 1.5625 200 100 

Hydrocodone 1.5625 200 100 Oxycodone 1.5625 200 100 

Hydromorphone 1.5625 200 100 Oxymorphone 1.5625 200 100 

Hydroxyalprazolam 1.5625 200 100 PCP 0.3906 50 25 

Lorazepam 1.5625 200 100 Propoxyphene 2.3438 300 150 

MDA 3.9062 500 250 Sufentanil 0.0938 3 3 

MDEA 3.9062 250 250 Temazepam 1.5625 200 100 

MDMA 3.9062 500 250 Tramadol 1.5625 200 100 

Meperidine 15.625 500 1000 
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Figure 3. A typical chromatogram of all 41 analytes and  

Internal standards. 
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