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Overview

• What are synthetic 
stimulants?
• How do they effect the 

body?
• How are they used?
• Do they change over time?
• What influences market 

changes?
• Can they cause cognitive and 

physical impairment?
• How to laboratories test for 

synthetic stimulants?
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What are Synthetic Stimulants?

• NPS subclass of CNS stimulants
• Act on the body similar to cocaine, MDMA 

and/or methamphetamine
• Sometimes referred to as “synthetic 

cathinones”, but this is a type of chemistry
• Other chemistry groups involved too

• Sometimes referred to as “Bath Salts”
• This is strictly for marketing purposes
• Not to be confused with Epsom salt products

• Other names: “plant food”, “jewelry 
cleaner”, “phone screen cleaner”

https://w w w.m edpagetoday.com /special-reports/features/100179
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Synthetic Cathinones 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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Synthetic Stimulant Adverse Effects

Organ System Symptoms and Signs

Central nervous 
system

Agitation, psychosis, delusions, aggression, irritability, paranoia, 
delirium, hallucinations, sedation, coma, abnormal behavior, and 

altered fluctuating consciousness

Cardiovascular Tachycardia, hypertension, palpitations

Pulmonary Increased respiratory rate

Other
Hyperthermia, mydriasis, rhabdomyolysis, compartment 

syndrome and sweating
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Formulations

• Usually take the form of white or 
brown crystal-like powders or 
pressed tablets

• Sold in small plastic or foil 
packages

• Labeled “not for human 
consumption”

• Typically snorted, smoked, 
injected or sometimes swallowed

https://spachems.net/
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Cathinone

• Substance found in the khat plant

• Shrub grown in East Africa and 
southern Arabia

• Leaves are chewed for mild 
stimulant effects

• Chemical structure modified for 
numerous analogs
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EMCDDA Cathinone Chemistry Tool
Source: https://www.emcdda.europa.eu/topics/pods/synthetic-cathinones-injection_en#panel2

9



2/23/25

4

Evolution

Methylone

Ethylone Butylone

N-ethylpentylone Eutylone

N,N-dimethylpentylone
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Source: https://www.talkingdrugs.org/my-first-time-encountering-molly
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Drug Checking Resources

Source: https://dancesafe.org/category/testit-alerts/page/5/
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Source: https://www.cnn.com/2015/05/26/health/flakka-gravel-illegal-drugs/index.html

Alpha-PVP
α-PVP

α-pyrrolidinovalerophenone
α-pyrrolidinopentiophenone
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NFLIS 2020 Report 

Alpha-PHP

Alpha-PiHP

Source: https://www.nflis.deadiversion.usdoj.gov/nflisdata/docs/NFLISDrug2020AnnualReport.pdf
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NPS Hallucinogens & Dissociatives

• NPS that fall under hallucinogens 
and dissociative anesthetics
• LSD analogs
• NBOMes
• PCP analogs
• Ketamine analogs

• These compounds are relatively 
low prevalence compared to 
other categories of NPS 2F-DCK

2-fluoro-deschloroketamine

3-MeO-PCP

Tenocyclidine
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Synthetic Stimulants & Driving
• NPS stimulants have been detected in DUID cases and motor vehicle crashes

• DUID case involving α-PVP, ethylone, and methylone (Knoy et al, 2014)
• Driver stopped due to poor navigation of the roadway
• DRE officer observed slurred speech, bloodshot watery eyes, involuntary muscle 

movement
• Elevated pulse and blood pressure

• Driver crashed his car, fled scene of the incident. Approached policemen asking 
for safeguard as he was being followed by unknown.  MDPV confirmed in serum 
at 146 ng/mL (Mass et al, 2015)
• Anxious, upset, and emotionally aroused

• 18 suspected impaired driving cases with α-PVP (Wright et al, 2016)
• Behaviors ranged from CNS depression to eluding officers in a high-speed chase
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Trend Reports – NPS Discovery
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https://www.npsdiscovery.org/reports/trend-reports/
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Source: Dr. Alex J Krotulski, NPS Discovery
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Synthetic Stimulant Market Shifts

• Individual domestic scheduling historically has not had much of an impact

• Global action such as export controls or international scheduling has 
resulted in market shifts
• Ex. Alpha PVP declined in popularity once China banned its export

• Significant geographical differences
• Europe has a very different synthetic stimulant scene compared to the US

• In the US, typically only one compound of this class dominates at a time
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Toxicology 
Testing 
• Synthetic stimulants will not 

trigger immunoassay screens

• Individual compounds will 
need to be covered by 
specialized screening 
methods, such as high-
resolution mass spectrometry

• Isomers are a significant 
challenge
• Chromatographic 

separation will likely be 
needed in confirmatory 
assays

• Compound stability also can 
be of concern
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Summary
• Synthetic stimulants have been detected in DUID cases
• Prevalence underestimated

• Product testing can be helpful, especially if original tox is negative
• Toxicology testing is challenging; know your laboratory scopes!
• Laboratories need to pay attention to positional isomers

• Behavioral effects after synthetic stimulant use can run the gamut
• Some compounds are chemically unstable, so important to test samples as 

quickly as possible 
• Result is at the time of testing!

• Nomenclature continues to present challenges
• Global forces influence market shift in synthetic stimulants
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