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ÁCarolina Noble is a Forensic Toxicologist at NMS Labs, a commercial provider of toxicology and 
other forensic testing services.

ÁThe opinions presented do not necessarily represent those of NMS Labs or any of my NMS Labs 
colleagues.

Disclosure
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Novel Psychoactive Substances

World Drug Report 2020 (United Nations publication, Sales No. E.20.XI.6)

NovelPsychoactiveSubstances(NPS): substancesof abusewhich
areemergingon the drugscenewithout beingcontrolledby the 1961
SingleConventionon NarcoticDrugsor the 1971Conventionon
PsychoactiveSubstances(UNODC,https://www .unodc.org/LSS/Page/NPS).

NPShavebeensteadilyemergingon the illicit drugscenesince2008.
Illicit manufacturingof different classesof NPSandthe alarmingincrease
of NPS-relatedoverdosesover the lastdecade,haveraisedthe needof
investingefforts to constantlymonitor their appearance,elucidate
pharmacologicalaspectsand implement drugcontrol policies.
Changesin trendsin NPSaredifficult to predict, andthey usuallyare
subjectto demographic,economicandsocialaspects.
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Source: https://www.deadiversion.usdoj.gov/dea_tox/quarterly_reports/2nd_Quarter_2022_DEA_TOX_08162022.pdf

Q2 2022 DEA Tox data
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Source: https://www.cfsre.org/nps-discovery/trend-reports



6 CONFIDENTIAL & PROPRIETARY

Source: https://syntheticdrugs.unodc.org/syntheticdrugs/en/strategy.html
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Source: https://syntheticdrugs.unodc.org/syntheticdrugs/en/strategy.html
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Out-of-Scope Findings 

Out-of-Scope findings are classified into Type 1 and Type 2.

Type 1 analytes are OOS findings that require, if it does not have it already, a quali/quanti
confirmation method after its detection by screening methods. Detection of T1 analytes are
evaluated by a toxicologist for further actions

Type 1Type 2

Increase No. cases

Emerging NPS

Toxicologically relevant, etc

Low positivity, etc

Is it a real finding?

-MS and chromatography 

data

-Evidence of false positives

-History of the case, etc
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Workflow (1) 

OOS found?
ADMIN queue

Client submit samples 

for expanded panel

e.g.: 8052X (X: S/P, B, 

U)

Liquid-liquid 

extraction (1-

Chlorobutane:Ethyl 

acetate, 70:30)

LC-TOF Agilent Jet Stream 6230 

Data processing

-Library~ 265 compounds 

(in- scope compounds)

-OOS library

No

No action

Yes
CS 

ADDONFCSS and 

ADDONFCS2

TOX queue

Review by the Tox

ADDONFTOX

Screening Dept places ADDONFSC

Client is informed about the finding(s) and approves or not confirmation 
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Workflow (2)

Client is informed about the finding(s) and approves or not OOS confirmation 

Confirmation approved
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Synthetic opioids

https://www.cdc.gov/mmwr/volumes/70/wr/mm7006a4.htm?s_cid=mm7006a4_w



12 CONFIDENTIAL & PROPRIETARY

NPS confirmed in 2017
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3-Methylfentanyl
2.87%

Acrylfentanyl
7.93%

Butyrylfentanyl/Is
obutyrylfentanyl

2.84%

Carfentanil
11.86%

Cyclopropylfentanyl
10.57%

Methoxyacetylfentanyl
5.96%

o-Fluorofentanyl
0.03%

p-Fluorobutyrylfentanyl/FIBF
14.06%

p-
Fluorofentanyl

0.23%

U-47700
9.70%

Furanylfentanyl
19.47%

Fentanyl

Carfentanil

Furanylfentanyl

p-Fluorobutyrylfentanyl

Some fentanyl analogues

NPS confirmed in 2017

U-4770
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Synthetic opioids in 2022

https://www.cfsre.org/nps-discovery/trend-reports/nps-opioids/report/49?trend_type_id=2

Brorphine

Metonitazene

AP-238

Isotonitazene

para-Fluorofentanyl
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The role of para-Fluorofentanylin forensic casework 

In Q3 2020, para-Fluorofentanyl (pFF) identifications in blood samples increased significantly

In 95% p-FF detections, fentanyl was also detected

o No correlation between

fentanyl-pFF

concentrations 
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