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Synthetic Cannabinoids, Diversity, & Naming

* Synthetic drugs that mimic effects of THC / target endogenous CB receptor system
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Trend Report: Q1 2021 Synthetic Cannabinoids in the United States

Purpose: This report provides up-to-date information regarding the status of synthetic cannabinoid prevalence and positivity within the United States.

NPS in Q1 2021:
Opioids

11%

Overview: Novel psychoactive substances (NPS), including synthetic cannabinoids, continue to pose great challenges for forensic scientists, clinicians,
and public health and safety personnel. Synthetic cannabinoids have been implicated in an increasing number of emergency room admissions, death
investigations, and intoxication events in corrections populations. Maintaining a current scope of analysis can be challenging, requiring comprehensive
analytical methodologies and reference materials for identification(s). 9%,

. . o . , . . Benzodiazepines
Objective: Our laboratory utilizes novel approaches for the analysis of drugs in biological samples and seized materials using comprehensive

non-targeted data acquisition by gas chromatography mass spectrometry (GC-MS) and liquid chromatography quadrupole time-of-flight mass

spectrometry (LC-QTOF-MS). The scope of analysis contains more than 900 drugs, including a vast majority of NPS and their metabolites. This Stimulants &

approach allows for real-time identification of novel synthetic cannabinoids and further data analysis of important trends. This project was conducted Hallucinogens

in collaboration with the toxicology and criminalistics laboratories of NMS Labs. Forensic case types linked to these results include illicit drug 65% L

investigations, medicolegal death investigations, and/or driving under the influence of drugs (DUID) mvestigations. The results in this report represent " Synthetlc

the total number of NPS identifications at the CFSRE during this quarter, including those from sample-mining, data-mining, and/or esoteric testing. Cannabinoids
Synthetic Cannabinoid Positivity Svnthetic Cannabinoid Combinations
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METHODS
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Methods: Extraction

* Blood - Liquid-Liquid Extraction (LLE) e Urine — Solid Phase Extraction (SPE)

— “Targeted” for parent drugs — “Targeted” for acidic metabolites
— 0.5 mL of blood sample — 1 mL of urine sample
— 0.5 mL of Tris HCI Buffer (pH 10.2) — Hydrolysis*

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

— Ammonium Carbonate Buffer (pH =9.3)
— Cap, rotate, and centrifuge — Agilent Plexa PAX (60mg/3mL)
— Remove organic layer and dry down * Condition, wash, elute

— Reconstitution for LC-MS analysis
— Dry down and reconstitution for LC-MS

C ‘Cfsre @ NPS DISCOVERY 12



Methods: Extraction

 What if you want to detect both

(0) OH
parent drugs and metabolites? o .
— THC extraction method ‘ O o o ‘ O
O O
o . o o o o THC THC-COOH
* Any Matrix — Liquid-Liquid Extraction
— “Non-targeted” q 0
o EW - EW
0 N-N 0 NN

— 0.5 mL of 5% phosphoric acid in H20
— 3 mL of hexane / MTBE / EtOAc (80:10:10) : :

50H-MDMB-PICA

— 0.5 mL of blood sample o /Ojiq)ok“/@
SF-MDMB-PICA b

5F-MDMB-PICA
HO 3,3-Dimethylbutanoic Acid

— Cap, rotate, centrifuge, remove, dry down

C ‘Cfsre @ NPS DISCOVERY 13



Methods: Instrumentation

LC-MS/MS (Triple Quad / lon Trap) LC-HRMS (TOF / TOF / Orbitrap)

1. Infusion of drug into MS 1. Infusion of drug into MS

2. Setup MS parameters 2. Assess MS setpoints
. MRM method

3. Assessment of chromatography

e  Targeted acquisition method
. *Add fragment spectrum to library

e Analytical column 3. Assessment of chromatography

. Mobile phase . Retention time

*  Separation of isobars 4. Develop processing method

4. Develop process method «  Name, formula, exact mass, and RT

5. Verification or validation 5. Verification or validation

SCREENING - INCREASINFLY USED

6. Authentic sample analysis 6. Authentic sample analysis

CONFIRMATION — MORE COMMON

*BOTH CAN BE QUAL OR QUANT ( /‘\ NPS DISCOVERY
C ‘cfsre Q) y



Methods: Instrumentation

 LC-MS/MS (Triple Quad / lon Trap)
— S5F-MDMB-PICA and Metabolites

100

&

0 mimn
Channel:
Compound Name Parent (miz) Daughter {miz) | Auto Dwell Dwell (s} Cone (V) Collision (V)

1 2CO0R-WDMB-PICA 361.2000 144.0000 0.018 34 42
2 2CO0H-MDMB-PICA 361.2000 216.1000 0018 34 16
3 SF-MDMB-PICA Butanoic Acid 363.2000 144.0000 0.018 34 42
4 SF-MDWB-PICA Butanoic Acid 363.2000 2321000 0.018 34 18
5 SF-MDMB-PICA Butanoic Acid-D5 368.2000 149.0000 0.018 34 42
6 SF-MDMB-PICA Butanoic Acid-DS 368.2000 237.1000 0.018 34 18
T SOH-MDMB-PICA 375.2000 144 0000 0018 34 36
8 SOH-MDMB-PICA 375.2000 230.1000 0.018 34 16
8 SF-MDMB-PICA 377.2000 144.0000 0.018 3z 42
10 SF-MDMB-PICA 377.2000 232.1000 0.018 3z 16
A 40H-5F-MDNMB-PICA Butanoic Acid 375.2000 144 0000 0018 32 34
12 40H-SF-MDMB-PICA. Butaneic Acid 379.2000 248.1000 0.018 3z 14
13 SF-MDWB-PICA-DS 382.2000 148.0000 0.018 3z 42
14 SF-MDMB-PICA-DS 382.2000 237.1000 0.018 3z 16
15 &'0H-5F-MDMB-PICA 383.2000 160.0000 0.018 3z 38
16 B8°0H-5F-MOMB-PICA 383.2000 2451000 0018 32 14

LC-HRMS (TOF / TOF / Orbitrap)

— Synthetic Cannabinoid Screen

% B

8 Producton (+) 349.0 - 360.0
8% Productlon (+) 359.0 - 370.0

Q NPS DISCOVERY

Gradient Curve
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8 Productlon (+) 174.0 - 200.0 © Positive
& Productlon (+) 199.0 - 225.0 Negative
9 Productlon (+) 224.0 - 250.0
8 Productlon (+) 249.0 - 275.0
P Productlon (+) 274.0 - 300.0 || i)
8 Productlon (+) 299.0 - 3100 | | R ooty |
” Product lon (+) 309.0 - 320.0 Pesiod
& Productlon (+) 319.0 - 330.0 .
€5 Productlon (+) 329.0 - 340.0 Duralion:  6.9% (mins)  Cycles: 461 Delay Time: 0 (so
& Productlon (+) 333.0 - 350.0 Cycle time: 09106 e
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Challenges: Sensitivity and Quantitation

* Generally lacking information about * Case Study: 5F-MDMB-PICA
synthetic cannabinoid concentrations

— Few labs test for / quantitate these NPS Quantitation via LC-MS/MS 5F-MDMB-PICA

* Synthetic cannabinoids are increasing Quantifiable Samples (N=44) 24
in potency over time leading to

. . . Mean (1SD 2.2+1.8
decreases in concentration of drug in (+5D)
biological specimens Median 14
* Low to sub-ng/mL concentrations are Range 0.5-6.2
not uncommon
Positive Cases (<LOQ) 16

— Need for LC-MS-based methods

(Unpublished Data / Krotulski et al. 2021)

C ‘Cfsre C NPS DISCOVERY 17



Challenges: Chemical Behavior

General Screening Method
5F-MDMB-PICA & Metabolites

100% 1

| ) | . AM-2201

(6]
85% | | O
80% ‘ O N
N
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Relative Intensity
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20%
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Warfarin
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Challenges: Metabolism

* Synthetic cannabinoid are unique A H A
from other NPS classes specifically o5 .. @ ..

relating to metabolism: P \ \ “ Y,

— No parent drug found in urine juat f *\ ?ﬁf / 7§4{
<o) el S e /R

— More complex / more metabolites 2> = \\ Te— @L%L S @5§ © - \\\

— Common metabolites 754 avd o e » F\ - m@
(I§ o )\ @§

— Active metabolites s LLL / .\ '
Toxic metabolites / byproducts ?@@ @E{L - @§ o @E§ @r§
— We need data to decipher! AN L\» on

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

* Synthetic cannabinoids have been shown to 3.00
be unstable in biological samples l& Refrigerated
2.50
e tert-Leucine derived parent drugs Ll
— Also known as: Methyl / alkyl esters 5 00 —¢=>5F-MDMB-PICA
— 5F-MDMB-PINACA (SF-ADB), 5F-MDMB-PICA, \\/{’—4\ e crADB
MMB-FUBINACA (FUB-AMB), 4F-MDMB-BINACA, 3
4F-MDMB-BICA, 5F-EDMB-PICA g 150 & L ADEFUBINACA
— MDMB-4en-PINACA |
100 —+—MMB-FUBINACA
* Breakdown via same pathway as metabolism \\ o MIMB-FUBINACA 3.
(ester hydrolysis / butanoic acid “metabolites”) 0.50 Methylbutanoic Acid
« No parent compound? Recent use? . M
* Need methods for parent & metabolites? 0 10 20 30

Days
https://doi.org/10.1093/jat/bkaa054
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CONCLUSIONS
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Conclusion — Where to from here?

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

e Synthetic cannabinoids are challenging
— Low concentrations
— Parent drug vs. metabolites
— Instability

e Synthetic cannabinoids continue to appear in
forensic toxicology casework

* What challenges does your lab face?

C ‘Cfsre C NPS DISCOVERY 22
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