
Poster Print Size: 
This poster template is 36” high by 
48” wide. It can be used to print any 
poster with a 3:4 aspect ratio. 

Placeholders: 
The various elements included in 
this poster are ones we often see in 
medical, research, and scientific 
posters. Feel free to edit, move,  
add, and delete items, or change 
the layout to suit your needs. 
Always check with your conference 
organizer for specific requirements. 

Image Quality: 
You can place digital photos or logo 
art in your poster file by selecting 
the Insert, Picture command, or by 
using standard copy & paste. For 
best results, all graphic elements 
should be at least 150-200 pixels 
per inch in their final printed size. 
For instance, a 1600 x 1200 pixel 
photo will usually look fine up to 8“-
10” wide on your printed poster. 

To preview the print quality of 
images, select a magnification of 
100% when previewing your poster. 
This will give you a good idea of 
what it will look like in print. If you 
are laying out a large poster and 
using half-scale dimensions, be sure 
to preview your graphics at 200% to 
see them at their final printed size. 

Please note that graphics from 
websites (such as the logo on your 
hospital's or university's home page) 
will only be 72dpi and not suitable 
for printing. 

 
[This sidebar area does not print.] 

Change Color Theme: 
This template is designed to use 
the built-in color themes in the 
newer versions of PowerPoint. 

To change the color theme, select 
the Design tab, then select the 
Colors drop-down list. 

 

 

 

 

 

 

 

 

 

The default color theme for this 
template is “Office”, so you can 
always return to that after trying 
some of the alternatives. 

Printing Your Poster: 
Once your poster file is ready, visit 
www.genigraphics.com to order a 
high-quality, affordable poster 
print. Every order receives a free 
design review and we can deliver as 
fast as next business day within the 
US and Canada.  

Genigraphics® has been producing 
output from PowerPoint® longer 
than anyone in the industry; dating 
back to when we helped 
Microsoft® design the PowerPoint® 
software.  

 
US and Canada:  1-800-790-4001 

Email: info@genigraphics.com 
 

[This sidebar area does not print.] 

Rapid quantification of free and glucuronidated THC-COOH in human urine using 
coated well plates and column-switching LC-MS/MS 

Marianne Hädener1, Wolfgang Weinmann1, Roland Geyer2, Michal Svoboda2, Stefan König1 

1Institute of Forensic Medicine, Forensic Toxicology and Chemistry, University of Bern, Switzerland; 2Tecan Schweiz AG, Switzerland 

Marianne Hädener 
Phone: +41 (0)31 631 30 54  
Email: marianne.haedener@irm.unibe.ch 
Website: www.irm.unibe.ch 

Contact 

• The team of the Forensic Toxicology laboratory 
at the Institute of Forensic Medicine Bern  

• The MSACL organization for providing the 
Young Investigator Grant to support 
conference attendance 

Acknowledgement 

Cannabis is one of the most widely abused substances throughout the world. 
Δ9-tetrahydrocannabinol (THC), the major psychoactive cannabis constituent, 
is primarily metabolized to 11-hydroxy-THC and 11-nor-9-carboxy-THC (THC-
COOH), both of which are extensively glucuronidated. Generally, urine testing 
for detection of cannabis involves measuring the total concentration of THC-
COOH obtained by enzymatic and/or alkaline hydrolysis of THC-COOH-
glucuronide. As variable and incomplete hydrolysis can lead to erroneous 
results and is costly and time-consuming, direct measurement of free and 
glucuronidated THC-COOH is preferable. For these reasons a novel high-
throughput LC-MS/MS method which allows for ultra-rapid and simultaneous 
quantification of both metabolites in human urine was developed. 
 

Introduction 

MS conditions 
• AB SCIEX 5500 QTRAP® operated in ESI positive SRM mode  
• Ion spray voltage: 3500 V  
• Source temperature: 650 °C 

Method 

Combination of extraction with the coated well plates and column-switching 
LC-MS/MS analysis allows for rapid quantification of THC-COOH and THC-
COOH-glucuronide in urine without previous hydrolysis. Its capacity for 
automation and high-throughput renders this method attractive for driving 
aptitude diagnostics, abstinence monitoring and workplace drug testing. 

Conclusions 

Sample preparation 
Sample preparation was performed with Tecan AC Extraction PlatesTM. The 
inner surface of each well of these 96 well plates is partly coated with a 
sorptive material which acts as an extraction phase for small non-polar 
molecules from aqueous solution. The plate reduces the sample preparation 
procedure to a simple ‘pipette and shake’ workflow which is completed in 
just three steps (extraction, wash and elution) and uses the following 
solutions: 
 
 
 

•  modifier buffer: H2O/MeCN 90:10 (v/v) + 2% HCOOH 

• wash solution: H2O/MeCN 90:10 (v/v) + 1% HCOOH 

• elution solvent: H2O/MeCN 10:90 (v/v) + 0.2% HCOOH 
 

Results 

Figure 2. Chromatogram of an 
authentic urine sample. THC-COOH 
and THC-COOH-glucuronide 
concentrations were  579 ng/mL and 
1780 ng/mL, respectively. 
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Table 1. Mobile phase composition and gradient conditions of all HPLC pumps.  

HPLC conditions 
• Dionex UltiMate® 3000 HPLC system 
• Mobile phase A: H2O + 0.1% HCOOH 
• Mobile phase B: MeCN + 0.1% HCOOH 
• Trapping column: Phenomenex Synergi 4 µm Polar RP 80 Å, 10 x 2.0 mm 
• Analytical column: Phenomenex Kinetex 2.6 µm PFP 100 Å, 30 x 2.1 mm  
• Injection volume: 2.5 µL 

 

The processed sample is injected onto the trapping column and eluted in 
backflush mode to the analytical column by a ballistic gradient.  
 

Table 2. MS/MS parameters for the SRM transitions. Bold masses denote quantifier transitions. 

Figure 1. Sample preparation workflow with the Tecan AC Extraction PlateTM. 

Performance parameters 
A typical chromatogram is shown in Figure 2. Linear regression analysis over 
seven different calibration levels demonstrated good linearity between 5 – 
2000 ng/mL for THC-COOH and between 10 – 4000 ng/mL for THC-COOH-
glucuronide with correlation coefficients ≥  0.9964 (1/x weighting). The limit 
of quantification was found to be 5 ng/mL for THC-COOH and 10 ng/mL for 
THC-COOH-glucuronide. 

Table 1. Mobile phase composition and gradient conditions of all HPLC pumps. 
 

Application to authentic urine samples 
So far, the method has been successfully applied to the analysis of 432 
authentic urine samples originating from traffic controls or accidents, 
demonstrating the reliability of this technique in the clinical and forensic 
field. THC-COOH concentrations ranged from < 5 - 1350 ng/mL (median 
43.15), whereas THC-COOH-glucuronide concentrations were found to be 
between 14.9 – 5320 ng/mL (median 464.5).   

Table 3. Accuracy and imprecision data. THC-COOH and THC-COOH-glucuronide low-, mid-, and high-QC 
concentrations were 15, 600, 1500 ng/mL and 30, 1200, 3000 ng/mL, respectively. 
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THC-COOH-glucuronide 112.7 91.3 106.6 9.8 7.7 9.6 94.3 95.2 105.1 20.1 9.9 11.2
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Accuracy and imprecision of the method were evaluated at three quality 
control (QC) levels (Table 3). Selectivity was measured on analyte-free matrix 
from six individual sources. All blanks samples were free of co-eluting peaks 
at the retention times of the studied analytes and internal standards. No 
relevant matrix effects and carry over were observed. Dilution integrity was 
maintained at five and ten times dilution with blank urine. Degradation of 
the glucuronide during extraction could not be observed. The processed 
samples proved stable for 7 days when stored at 4 °C. The extraction 
efficiency was determined to be 62.9% for THC-COOH and 6.8% for the 
glucuronide. Since the sensitivity of the glucuronide was sufficient no further 
efforts were made to improve its extraction efficiency. 


