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Analysis of Cannabinoids from Biological Specimens by LC/MS/MS 

1 INTRODUCTION 

Marijuana, obtained from the Cannabis sativa plant, is a commonly abused illicit drug. It is 
typically dried and smoked. Δ9-Tetrahydrocannabinol (THC) is the primary psychoactive 
component of marijuana. 11-hydroxy-Δ9 -tetrahydrocannabinol (THC-OH) is a major active 
metabolite of THC. 11-nor-9-carboxy-Δ9-tetrahydrocannabinol (THC-COOH) is a major inactive 
metabolite of THC. 

2 SCOPE  

Analyses ☒ Screening    ☒ Confirmation     ☐ Quantitation 
Matrices Blood, Urine, Serum, Plasma 
Analytes THC, THC-OH, THC-COOH 
Personnel This document applies to authorized personnel who perform the described 

tasks, singly or in combination. 

3 PRINCIPLE 

Biological specimens are commonly assayed for the presence of THC, THC-OH, and THC-COOH. 
Specimens are mixed with an internal standard solution containing the deuterated analogs of 
the analytes of interest. Blood specimens are prepared via protein precipitation using cold 
acetonitrile. Urine specimens are prepared by hydrolysis with a strong base, followed by 
neutralization with acid. Prepared samples are extracted using solid phase extraction (SPE). 
Extracts are analyzed by liquid chromatography tandem mass spectrometry (LC/MS/MS) in the 
multiple reaction mode (MRM). 

4 SPECIMEN CRITERIA 

This procedure uses a biological fluid such as: blood, serum, plasma, or urine. Typically, 0.5 mL 
of matrix is used. Dilution of samples due to limited specimen volume or suspicion of high drug 
and metabolite concentrations is acceptable. 

5 EQUIPMENT 

5.1 Equipment 

A. Pipettors 
B. Vortexer 
C. Heating block 
D. Heated evaporator with nitrogen 
E. Centrifuge 
F. Positive pressure solid phase extraction manifold 

5.1.1 Column 

A. HPLC Column: Xterra MS C18 (5cm x 3mm x 5μm) or equivalent 
B. Guard Column 
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8 DATA ANALYSIS 

The following criteria are used as guidelines in determining the acceptability of the data 
produced in this assay. In most cases, all of the below should be met in order to identify THC or 
related compounds within a biological specimen: 

8.1 Decision Criteria 

8.1.1 Chromatography  

All four ion transition peaks for the analyte of interest should show good chromatographic 
fidelity, with reasonable peak shape, width, and resolution. For low concentrations of analyte 
(less than 5 ng/mL), there may only be three strong transitions. In order to be determined 
acceptable, a chromatographic peak in an unknown sample should compare favorably to a 
chromatographic peak of the same analyte in a known sample analyzed on the same system in 
the same or subsequent analytical runs. Additionally, the following two criteria should be met. 

8.1.2 Retention Time  

The retention time of the peak should be within ±2% of the retention time (relative or absolute) 
obtained from injection of a reference standard or extracted Positive Control.  

8.1.3 Signal-to-Noise  

To justify the existence of a peak, its baseline signal to peak-to-peak noise ratio should exceed 
3. Further, the baseline signal for the peak from the sample of interest should be at least 10 
fold greater than that for any observed peak at a similar retention time in a Negative Control or 
blank sample injected just prior to that sample.  

8.1.4 Mass Spectrometry  

Four independent MS/MS experiments are conducted for each analyte. At least two ion ratios 
are calculated for each analyte; the ion ratios should compare favorably to ions ratios from a 
reference standard or an extracted positive control. See the Guidelines for Comparison of Mass 
Spectra standard operating procedure (TOX-104) for further guidance. 

8.2 Calculations 

8.2.1 Software 

Qualitative calculations may be performed by one or more of the following software packages: 

A. Sciex 
1. Analyst 
2. Multiquant 
3. Report Builder 

B. Microsoft  
1. Excel 






