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BACKGROUND



• Synthetic drugs that mimic effects of THC / target endogenous CB receptor system
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Synthetic Cannabinoid Trends



METHODS



• Blood – Liquid-Liquid Extraction (LLE)
– “Targeted” for parent drugs

– 0.5 mL of blood sample

– 0.5 mL of Tris HCl Buffer (pH 10.2)

– 3 mL of methyl tert-butyl ether (MTBE)

– Cap, rotate, and centrifuge

– Remove organic layer and dry down

– Reconstitution for LC-MS analysis

• Urine – Solid Phase Extraction (SPE)
– “Targeted” for acidic metabolites

– 1 mL of urine sample

– Hydrolysis*

– Ammonium Carbonate Buffer (pH = 9.3)

– Agilent Plexa PAX (60mg/3mL)

• Condition, wash, elute

– Dry down and reconstitution for LC-MS
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Methods: Extraction



• What if you want to detect both
parent drugs and metabolites?
– THC extraction method

• Any Matrix – Liquid-Liquid Extraction
– “Non-targeted”

– 0.5 mL of blood sample

– 0.5 mL of 5% phosphoric acid in H20

– 3 mL of hexane / MTBE / EtOAc (80:10:10)

– Cap, rotate, centrifuge, remove, dry down
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• LC-MS/MS (Triple Quad / Ion Trap)
1. Infusion of drug into MS

2. Setup MS parameters

• MRM method

3. Assessment of chromatography

• Analytical column

• Mobile phase

• Separation of isobars

4. Develop process method

5. Verification or validation

6. Authentic sample analysis

• LC-HRMS (TOF / TOF / Orbitrap)
1. Infusion of drug into MS

2. Assess MS setpoints

• Targeted acquisition method

• *Add fragment spectrum to library

3. Assessment of chromatography

• Retention time

4. Develop processing method

• Name, formula, exact mass, and RT

5. Verification or validation

6. Authentic sample analysis
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Methods: Instrumentation
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• LC-MS/MS (Triple Quad / Ion Trap)
– 5F-MDMB-PICA and Metabolites

• LC-HRMS (TOF / TOF / Orbitrap)
– Synthetic Cannabinoid Screen
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Methods: Instrumentation



CHALLENGES



• Generally lacking information about 
synthetic cannabinoid concentrations
– Few labs test for / quantitate these NPS

• Synthetic cannabinoids are increasing 
in potency over time leading to 
decreases in concentration of drug in 
biological specimens

• Low to sub-ng/mL concentrations are 
not uncommon
– Need for LC-MS-based methods

• Case Study: 5F-MDMB-PICA
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Challenges: Sensitivity and Quantitation

Quantitation via LC-MS/MS 5F-MDMB-PICA

Quantifiable Samples (N=44) 24

Mean (±SD) 2.2 ± 1.8

Median 1.4

Range 0.5 – 6.2

Positive Cases (<LOQ) 16

(Unpublished Data / Krotulski et al. 2021)
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Challenges: Chemical Behavior

5F-MDMB-PICA & Metabolites
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• Synthetic cannabinoid are unique 
from other NPS classes specifically 
relating to metabolism:

– No parent drug found in urine

– More complex / more metabolites →

– Common metabolites

– Active metabolites

– Toxic metabolites / byproducts

– We need data to decipher!
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Challenges: Metabolism

https://doi.org/10.1093/jat/bkab034

https://doi.org/10.1093/jat/bkab034


• Synthetic cannabinoids have been shown to  
be unstable in biological samples

• tert-Leucine derived parent drugs
– Also known as: Methyl / alkyl esters

– 5F-MDMB-PINACA (5F-ADB), 5F-MDMB-PICA, 
MMB-FUBINACA (FUB-AMB), 4F-MDMB-BINACA, 
4F-MDMB-BICA, 5F-EDMB-PICA

– MDMB-4en-PINACA

• Breakdown via same pathway as metabolism 
(ester hydrolysis / butanoic acid “metabolites”)

• No parent compound? Recent use?

• Need methods for parent & metabolites?
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Challenges: Instability
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CONCLUSIONS



• Synthetic cannabinoids are different 
– They don’t behave like other NPS
– Need separate workflows and methods

• Synthetic cannabinoids are challenging
– Low concentrations
– Parent drug vs. metabolites
– Instability

• Synthetic cannabinoids continue to appear in 
forensic toxicology casework

• What challenges does your lab face?
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Conclusion – Where to from here?
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