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• What are synthetic cannabinoids?
• How are they used?
• What kind of effects do they 

cause?
• Do they change over time?
• What influences the change in 

SCRAs?
• How do they affect one’s ability to 

drive safely?

Overview
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• NPS Subclass: Synthetic cannabinoids
• NOT synthetic marijuana

• Product Names: K2, Spice
• Man-made chemicals that interact with 

cannabinoid receptors in the body
• Repurposed from a wide body of pharmaceutical 

research
• Variable potency
• They are increasingly popular among vulnerable 

populations, youth, homeless people,  prisoners, 
and other drug-using populations.

Synthetic Cannabinoid Receptor Agonists 
(SCRAs)
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Synthetic Cannabinoids reported to 
EMCDDA

Source: https://www.emcdda.europa.eu/system/files/publications/14637/20222218_PDF_TD0522113ENN_002.pdf
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DRE Matrix
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SCRA Use Adverse Effects

Symptoms and Signs

Central nervous 
system

Agitation, psychosis, irritability, seizures, sedation, 
disorientation, subdued mood, coma, delirium, hallucinations, 

dissociation, paranoia, anxiety, self-harm, psychomotor 
impairment

Cardiovascular
Tachycardia, hypertension, acute coronary syndrome, 

arrhythmia, chest pain, myocardial infarction

Pulmonary
Respiratory depression, respiratory failure, hypopnea, 

tachypnea, diffuse alveolar hemorrhages

Other
Nausea, vomiting, fevers, mydriasis, lack of convergence of gaze, 
blurred vision, acute kidney injury, hyperglycemia, hypokalemia, 

apoptotic cell death
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Formulations

• Solution typically sprayed on 
dried vegetative matter
• E-liquids for vaping
• Impregnated papers, articles of 

clothing
• Low dose cannabis adulterated 

with SCRAs

• Homogeneity concerns with some 
formulations
• “Hot spots”

Source: https://www.emcdda.europa.eu/system/files/publications/14035/Synthetic-
cannabinoids-in-Europe-EMCDDA-technical-report.pdf
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Source: https://w w w.cnbc.com /2019/09/16/investigation-finds-illegal-synthetic-m arijuana-in-vape-and-
edible-products-sold-as-cbd.htm l
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Chemical Structure of SCRAs

http://www.emcdda.europa.eu/topics/pods/syntheti
c-cannabinoids#panel2

Source: 
tps://www.emcdda.europa.eu/system/files/publications/14637/20222218_PD
F_TD0522113ENN_002.pdf
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http://www.emcdda.europa.eu/topics/pods/synthetic-cannabinoids
http://www.emcdda.europa.eu/topics/pods/synthetic-cannabinoids
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Moving Target
• Chemicals change frequently due to patchwork scheduling and regulation
•  Different products with same name contain different chemicals
• The same product from the same manufacturer contains different drug, lot 

to lot

Source: Dr. Alex Krotulski, NPS Discovery
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NFLIS 2020 Report

Source: https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/NFLISDrug2020AnnualReport.pdf
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Source: https://www.emcdda.europa.eu/system/files/publications/13464/20205648_TD0320796ENN_PDF_rev.pdf
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Control Measures
• Prior to 2021, China controlled 

more than 50 SCRAs by listing 
them individually in drug 
legislation

• In July 2021, China used generic 
legislation to control broad range 
of synthetic cannabinoids
• Class wide ban on traditional 

indole and indazole structural 
cores

• In response, market shifted to 
SCRAs containing an oxo-indole 
core
• “OXIZIDs” subclass

Source: https://apnews.com/article/china-health-f093206666969b3cd748a47964de7ae0
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SCRAs & Driving
• Adverse effects range from sedation and altered consciousness to agitation and 

paranoia
• May not present neatly in DRE matrix

• Clinical indicators may differ than those classically associated with marijuana (Chase et 
al, 2016)
• Presence of horizontal and vertical nystagmus
• Lack of convergence not always present
• Lowered blood pressure
• Infrequent pressure of eyelid tremor

• Two case series of impaired drivers testing positive for SCRAs (Louis et al, 2014, 
Peterson et al, 2015)
• Slurred speech, lack of convergence,  and body/eyelid tremors most consistent findings
• Confusion, lack of coordination/dexterity, lethargy 
• Poor driving, involvement in an accident, found passed out in a vehicle 

• Case series of motor vehicle collisions (Kaneko S, 2017)
• Impaired consciousness
• Anterograde amnesia
• Catalepsy with muscle rigidity
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Trend Reports – NPS Discovery
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https://www.npsdiscovery.org/reports/trend-reports/
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Toxicology Testing 
for SCRAs 

• Due to the variety of chemistries and 
rapid shift, extremely difficult for 
toxicology labs to maintain current 
testing

• Routine toxicology testing will most likely 
not include SCRAs

• If a laboratory has testing, typically 
requires specialized instrumentation

• If a test is available, the scope of the test 
may not be current or appropriate

• Some compounds break down quickly, 
and therefore the parent substance is not 
the best marker for use
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Summary
• SCRAs have been detected in DUID cases (as well as overdoses 

and deaths)
• Product testing is very helpful if tox is negative
• Laboratory testing is challenging due to speed of emergence & 

proliferation, variable life-spans, and varying chemistries
• Parent/metabolites and drug instability pose further challenges

• Nomenclature is important
• Quant vs qualitative findings for interpretation

• Typical toxic ranges for SCRAs have not been identified

• Chinese ban did have an impact
• New compounds of different chemical classes emerging, but none appear 

to have taken hold

• Imperative to stay current
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