
Analysis of Spice, Bath Salts and Emerging Synthetic Drugs Using High Resolution LC-MS/MS 

INTRODUCTION 
 

The continuing influx of emerging synthetic drugs has caused a significant problem for the Crime 

Laboratory in screening for these compounds.  The speed at which these emerging synthetics make 

their way into the market makes keeping up with screening very difficult.   Adding to the complexity is the 

tendency for these drugs to cycle out of production as soon as Law Enforcement get a handle on testing.  

The trend is for these drugs to be modified by adding or moving functional groups within the structure to 

modify just enough to avoid the detection (see below).  Traditional targeted methods have little or no 

ability to monitor for emerging drugs because they screen for common drugs of abuse and prescription 

drugs.  The use of high resolution LCMSMS has afforded a new tool in this area. Not only can high 

resolution LCMSMS provide the ability to actively screen for emerging synthetic drugs, the data can be 

retrospectively mined for the presence of drugs at a later date. 

 

The use of a fast, high resolution, accurate mass detection system capable of performing targeted and 

non-targeted screening in a single LC-MS/MS run allows for screening of Emerging Synthetic Drugs .  

The AB SCIEX TripleTOF™ 4600 is capable of generating time-of-flight mass spectrometry (TOF-MS) 

data with up to 20 high resolution, accurate mass product ion (TOF-MS/MS) spectra in one second.  By 

collecting full range data for both the TOF-MS and the product ions, we are able to do retrospective data 

analysis for non-targeted compounds if necessary.  We also evaluated the use of a product ion spectra 

library from a hybrid triple quadrupole ion trap system with the data generated from the high resolution 

accurate mass system. 

 

 

 

 

 

 

 

 

  
 

MATERIALS AND METHODS 
 

Blood samples (250μL) were precipitated with the addition of cold 750μL of acetonitrile. Samples were 

then vortexed, centrifuged and the supernatant evaporated, before reconstitution with 500μL of  90:10 

H2O:ACN. Urine samples were diluted with 5 volumes of 90:10 H2O:ACN and centrifuged. 

 

Chromatographic conditions were based on the existing drug screening method for the QTRAP® LC-

MS/MS system [1].  Separation was carried out on a Restek Allure PFP Propyl 50mm x 2.1mm x 5μm 

column. Mobile phase A consisted of 0.2% formic acid and 2mM ammonium formate in water and mobile 

phase B consisted of 0.2% formic acid and 2mM ammonium formate in acetonitrile. A linear gradient 

starting at 10% organic and ending at 90% organic was used with a total flow rate of 0.7mL/min and a 

total run time of 17.5 min.  

 

The drug screening method consisted of a TOF-MS survey scan with Information Dependent Acquisition 

(IDA)-triggering of up to 20 product ion scans.  TOF-MS scan was acquired over a mass range of 100–

1000 Da with an accumulation time of 100 ms and TOF-MS/MS scan was acquired over a mass range of 

30-1000 Da with a cycle time of 40 ms each.  Total cycle time for the TOF-MS-IDA-Product Ions (20) was 

one second. The product ions were automatically searched against a library generated on the QTRAP® 

system using PeakView™ Software.   

 

CONCLUSIONS 
High sensitivity, high resolution and accurate mass MS and MS/MS at fast acquisition rates using the 

new AB SCIEX TripleTOF® 4600 system can provide a valuable tool for the Forensic Laboratory. 

The method allows for the positive identification of 1200 targeted drugs and metabolites as well as 

non-targeted screening by using accurate mass along with MS/MS confirmation. With the fast, high 

resolution, accurate mass system, up to 20 product ion scans were collected in about one second 

allowing for more analytes to be confirmed even with multiple analytes co-eluting.  All product ion 

scans were searched against the library with more than 1250 product ion spectra generated on the 

QTRAP® system yielding high purity scores.  
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Figure 4. Example of JWH-081 and JWH-250 MSMS spectrum and proposed fragment interpretation. While the 

structures are similar there are clear differences.   Notice the common fragment such as the 116 and 127 from the 

identical substructures as well as the differentiating ions including  the 114, 121, 336 and 372 ions. 

 

Figure 5. Simple 4 step 

workflow allows for 

identification of an 

unknown from a 

combination of isotopic 

pattern and high 

resolution  MS/MS 

fragmentation. 
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Figure 3. Confidence data for compound identification is visualized using “traffic lights” which 

can be customized in PeakView™ software. 

Figure 2.  Result display for positive blood sample 1 using XIC Manager in PeakView™ software.  Top 

window displays XIC of drugs.   

RESULTS and DISCUSSION 
 

  

  
 

 

Figure 1.  (Left) IDA workflow for drug screening experiment which includes a full scan TOF-MS survey 

scan, an IDA criteria based on peak intensity threshold, triggered TOF-MS/MS dependent scans and an 

exclusion based on dynamic background subtraction.  (Right) TripleTOF™ 4600 ion path. 
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Common Synthetic Cannabinoids 

2009/2010 2011 2012 2013 

JWH 018 JWH 019 JWH 203 MN 25 

JWH 073 JWH 081 UR 144 AB FUBINACA 

JWH 250 JWH 122 A 796.200 ADB FUBINACA 

CP47 JWH 200 SFUR 144 PB 22 

CP 497 AM 2201 2NE1 SFPB 22 

AM 694 STS-135 BB 22 

RCS -4 AKB48 ABPINACA 

RCS-8 AB001 ADBICA 
Figure 5.  The rapid change in synthetic Cannabinoids 


