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Solid Phase Extraction of Lysergides from Biological Samples 

1 INTRODUCTION 

Lysergic acid diethylamide (LSD) is one of the most potent hallucinogenic drugs.  Detection of 
LSD in biological samples can be an analytical challenge due to the low doses consumed and 
extensive metabolism.  LSD’s major metabolite 2-oxo-3-hydroxy LSD (OH-LSD) is detectable in 
urine at 16-43 times the concentration of LSD. The only analogue of LSD to have received 
widespread interest is the N-methylpropylamide of lysergic acid (LAMPA), and any analytical 
technique should be capable of separating LAMPA from LSD. 

2 SCOPE  

Analyses ☒ Screening    ☒ Confirmation     ☐ Quantitation 
Matrices Blood, urine 
Analytes Lysergic acid diethylamide (LSD), 2-oxo-3-hydroxy LSD (OH-LSD) 

(LAMPA included in validation) 
Personnel This document applies to authorized personnel who perform the described 

tasks, singly or in combination. 

3 PRINCIPLE 

Blood and urine specimens are fortified with internal standard (d3-LSD),  buffered, and 
extracted with Cerex® PolyChromTM CLIN II solid phase columns.  the dried eluent is 
reconstituted in 20% acetonitrile and analyzed by liquid chromatography-electrospray 
ionization-high resolution mass spectrometry (LC-ESI-HRMS/MS) for both LSD and OH-LSD.  

4 SPECIMEN CRITERIA 

This procedure uses 2 mL of blood or urine.   

5 EQUIPMENT 

5.1 Equipment 

A. Routine laboratory supplies and equipment, including disposable pipets, graduated 
cylinders, volumetric flasks, pH paper, vortex mixer, centrifuge, etc. 

B. Volumetric flasks (10 and 25 mL) 
C. Positive pressure solid-phase extraction manifold with nitrogen supply 
D. Evaporator with nitrogen supply 

5.1.1 Column 

A. Grace Alltima® C18, 150x2.1 mm, 5 µm dp, or equivalent 
B. Guard/Filter 

5.2 Consumables 

A. 16x100 mm screw-top tubes with caps 
B. 12x75 mm and 16x100 mm culture tubes with snap-tops 
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8 DATA ANALYSIS 

8.1 Decision Criteria 

8.1.1 LC-MS Performance Standard Decision Criteria 

8.1.1.1 Chromatography 

In order for the LC to be considered in good operating condition, full MS molecular ion traces 
for each analyte in the performance standard should generate reasonably symmetric 
chromatographic peaks.  m/z 356.196 is traced for OH-LSD and m/z 324.206 for iso-LSD and 
LAMPA.  The retention times of the 3 analytes should be within ± 5 % of the previous run of the 
performance standard.  LAMPA and iso-LSD should be resolved with at least a 50% drop to 
baseline when displayed in an extracted ion chromatogram (EIC) with a ±0.005 Da tolerance. 

8.1.1.2 Mass Spectrometry 

In order for the MS to be considered in good operating condition, the correct mass assignments 
for each of the three analytes in the performance standard should be present.  The following 
ions should be present for each analyte.  Each observed mass should be within ±0.005 Da of the 
theoretical value. 

OH-LSD:   MS – 356.196   MS/MS – 338.185 (base peak), 265.096, 237.102 

Iso-LSD:   MS – 324.206   MS/MS – 281.164 (base peak), 251.117, 223.122, 208.075 

LAMPA:   MS – 324.206   MS/MS – 281.164, 251.117, 223.122 (base peak), 208.075 

8.1.2 Batch Acceptance Criteria 

d3-LSD (m/z 327.226) should be detectable in an EIC for every extracted sample.  None of the 
targeted lysergides (LSD, OH-LSD, LAMPA, iso-LSD) should be detected in the Negative Control 
Sample(s).  Both LSD and OH-LSD should be detectable, based upon criteria given in 8.1.2, using 
the mass spectral parameters of LAMPA for LSD, in the Positive Control Sample(s). 

8.1.3 Analyte Decision Criteria 

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 LSD or 
OH-LSD within a biological specimen: 

8.1.3.1 Chromatography 

The peak of interest should show good chromatographic fidelity, with reasonable peak 
shape,width, and resolution.  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: 
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8.1.3.1.1 Retention Time 
 
The retention time of the peak should be within ±5% of the retention time (relative or absolute, 
as appropriate) obtained from injection of a reference standard or positive control. 

8.1.3.1.2 Signal-to-Noise 
 
To justify the existence of a peak, its signal-to-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. 

8.1.3.2 Mass Spectrometry 

The MS/MS fragmentation spectra should meet the criteria given in the Guidelines for 
Comparison of Mass Spectra standard operating procedure (TOX-104) with comparison to a 
contemporaneously analyzed reference standard or positive control. 

a. LSD:  (fragments of m/z 324.206) The base peak should be m/z 223.122.  m/z 281.164 
and either 251.117 or 208.075 will should be used for the calculation of ion ratios. 

b. OH-LSD:  (fragments of m/z 356.196) The base peak should be m/z 338.185.  m/z 
265.096 and 237.102 will should be used for the calculation of ion ratios. 

8.2 Calculations 

8.2.1 Software 

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

A. Thermo Xcalibur  
1. QualBrowser 
2. Tracefinder 

B. Microsoft  
1. Excel 

 

9 REPORTING 

Refer to CHEM-100, TOX-100 and TOX-101. 

 

10 CORRECTIVE MEASURES 

Refer to TOX-101 for guidance on action steps in the event of a quality control failure. 

 






