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Brief Introduction



Background



• Can be a natural, synthetic, or semi-synthetic 
substance in pure form, mixture, or preparation:

A. Discovered or synthesized for the first time since 
the mid-2000’s (Example: MDMB-4en-PINACA)

B. Previously discovered, synthesized, or reported but 
has now been observed for the first time in more 
than 10 years (Example: Isotonitazene)

C. Used in a novel way or differing manner from its 
original intended us (Example: Fentanyl)

D. Not-well described or studied but now presents 
significant challenges or threats due to an altered 
toxicological effect profile (Example: Mitragynine)
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Novel Psychoactive Substances (NPS)
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The Vast Universe of NPS

Source: www.emcdda.europe.eu

http://www.emcdda.europe.eu/


• NPS Opioids:
– Fentanyl Analogues

• Carfentanil

– Diaminocyclohexane Benzamides
• U-47700

– Benzimidazoles
• Isotonitazene

– Cinnamylpiperazines
• 2-Methyl AP-237

– Thiambutenes
• Piperidylthiambutene

– Piperidine Benzimidazolones
• Brorphine

– Etc.
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NPS Classes and Sub-Classes
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• Synthetic drugs present in forensically relevant 
samples often remain unidentified due to scope 
of analysis and analyst experience/expertise
– But… what do you do with a positive finding?

• First identification are often lagging or delayed
– Analytical capabilities, testing performed

– Standard reference material

• Historically, there had been no centralized 
reporting system within the United States

NPS Challenges
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• NPS Discovery
– www.npsdiscovery.org

• Cayman Chemical
– www.caymanchem.com

• Drug Enforcement Administration
– www.dea.gov

– www.nflis.deadiversion.usdoj.gov

• EMCDDA
– www.emcdda.europa.eu

• UNDOC
– www.unodc.org/LSS/Home/NPS

• World Health Organization
– www.who.int
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Resources For Emerging Drug Information

http://www.npsdiscovery.org/
http://www.caymanchem.com/
http://www.dea.gov/
http://www.nflis.deadiversion.usdoj.gov/
http://www.emcdda.europa.eu/
http://www.unodc.org/LSS/Home/NPS
http://www.who.int/


NPS Discovery



• Open-access drug early warning system with a national perspective
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NPS Discovery
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NPS Discovery Iniatives

Intelligence
-------------------------

Surveillance
-------------------------

Monitoring
-------------------------

Response
-------------------------

Forecasting
-------------------------

NPS Lifecycle
1 mo. 2-3 mos. Approx. 6-9 mos.>1 mo. >2-3 mo.

▪ Information gathering
▪ Source analysis

▪ National data
▪ International data
▪ Literature & patents
▪ Surface & dark webs

▪ Forecasted drugs

▪ Drug discovery
▪ Significance assessment

▪ Seized drug testing
▪ Undetermined death
▪ Emergency departments

▪ Early notification
▪ Sharing analytical data

▪ Positivity & prevalence
▪ Implications & impact

▪ Drug use history
▪ Demographics
▪ Geographics
▪ Drug combinations

▪ Trend reporting

▪ Information sharing
▪ Research & evaluation

▪ Intoxication vs. death
▪ Quantitation, potency,

toxicity, metabolism, etc.

▪ Public alerts 
▪ Scientific considerations

▪ Drug predictions
▪ Trends & use indicators

▪ Expert advisory
▪ Analogues & derivatives
▪ Scaffold-hoping
▪ Creative thinking

▪ Feeds intelligence efforts



New drug 
introduced on 

market

First intoxication 
cases (clinical or 

forensic)

Drug first detected 
in seized material

Lab challenged by 
presence of new 

drug (data-mining)

Availability of 
standard reference 

material

Development of 
targeted testing 

methods

Validation of testing 
methods

Additional cases 
documented 

(clinical or forensic)

New drug 
scheduling action 
(state or federal)

Next new drug 
introduced
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Timeline for an Emerging NPS

0-2+ WeeksMonthly 1-3 Months 2-4+ Weeks 0-6+ Months

1-2 Months

L I F E  C Y C L E  &  T I M E L I N E  O F  N P S  T E S T I N G

3-6 Months3-12+ Months1-3+ MonthsImmediately / Proactively

Intelligence

Monitoring

Surveillance

Response
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re
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• Model Scenarios:

– Unknown powder found near 
decedent

– Suspected drugs overdose with no 
identifiable cause of death

– Individuals acting / driving erratically 
with negative toxicology

– Patients presenting to emergency 
department with adverse effects
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Testing Workflows for NPS

Population & Source Analytical Methods

Clinical

Forensic

Drug Material

LC-HRMS

GC-MS

NMR



Current NPS Trends (UPDATED)
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NPS Benzodiazepines
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NPS Benzodiazepines
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NPS Benzodiazepines
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NPS Opioids
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NPS Opioids
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NPS Opioids
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NPS Opioids

“New Age Opioids”

Metonitazene

*Rapid Turnover

N-Pyrrolidino Etonitazene
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NPS Stimulants and Hallucinogens
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NPS Stimulants and Hallucinogens
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Synthetic Cannabinoids
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Synthetic Cannabinoids
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• NPS Benzodiazepines
– New drugs continue to appear, more so 

than in previous years

– Retain simple chemistry but can vary in 
potency and effects

– “-lams” are most common (etizolam)

• NPS Stimulants and Hallucinogens
– Same stimulant, little turnover

– New hallucinogens

• PCP and ketamine analogues

• NPS Opioids
– Increased potency → challenging

– Rapid emergence and turnover

– Increased sub-class variety

– “Nitazene” analogues and AP series

• Synthetic Cannabinoids
– Less structural variety in recent years***

– Retaining high potency

– More “ADB-” variants emerging
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Emerging Market Trends
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NPS Discovery Reports → www.npsdiscovery.org

http://www.npsdiscovery.org/
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