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The Center for Forensic
Science Researc h & Education

e The Fredric Rieders Family Foundation (FRFF) is a 501(c)(3) non-profit operating
foundation, funded by its activities in forensic science research and education.

e The Center for Forensic Science Research and Education (CFSRE) is a program of the
FRFF and acknowledges the funding it receives from the Colombo Plan, the
National Institute of Justice (NI1J), the Centers for Disease Control (CDC), National

Network of Public Health Institutes (NNPHI), and the National Institutes of Health
(NIH), among others.

e AJK s a paid employee of CFSRE

e BKL is also a paid employee of NMS Labs, a commercial reference laboratory for

clinical and forensic clients, and Executive Director of CFSRE

02

WG PRog '
S %

& el

! of Justice

.)/% N‘ National Network
i 7] of Public Health Institutes

Xy ‘ STRENGTHEN SCIENCE. ADVANCE JUSTICE. ",

9
)

TogeTne®

EEEEEEEEEEEEEEEEEEE

THE COLOMBOPLAN .................o.o.o.o.,., CONTROL AND PREVENTION



NOVEL PSYCHOACTIVE SUBSTANCES (NPS)

= Definition

— A new/novel psychoactive substance (NPS) is defined as 'a new narcotic or psychotropic
drug, in pure form or in preparation, that is not controlled by the United Nations drug
conventions, but which may pose a public health threat comparable to that posed by
substances listed in these conventions'.

= Additionally...
— Can also be a substance used in a new or novel way, differently dosed/administered,
emerging from one culture into a different culture.
* What they have in common...
— Difficult to identify, measure, detect, monitor, or surveille
— Gaps in knowledge about toxicity or potency

— Present risks to the user, not experienced with their use
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- Development of LC-QTOF-MS assay for >400 drugs (including many NPS)

- Began charactering NPS using GC-MS, LC-QTOF-MS, and/or NMR workflows )

- Development and dissemination of first new drug monograph for NPS
- Formally launched our NPS Discovery program

- Launched first NPS Discovery website to archive reports and data
- Began issuing Public Alerts to scientific stakeholders and professionals

- Expanded trend reporting to include all five major subclasses of NPS
- Continued data collections through onset of COVID-19 pandemic

- Greatly expanding program outputs (including several new report types)
- Library database expanded to encompass >950 drugs and NPS

- Advancements in Drug Checking initiatives (purity testing, potency index)
- Expansion of drug checking and clinical monitoring

J

characteristics of illicit drug supply.

N
- Launch of Colombo Plan CBP Sentinel Strategy for deeper dive into chemical
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CFSRE & NPS DISCOVERY

= Open-access national drug early warning system DATA @i
- : SOURCES
— Combine aspects of research & authentic cases

Drug
Products &
Materials

— Analyze samples and generate data in-house

Drug Use
Forums

— Develop a panel of high impact reports

Intelligence &P Surveillance © Monitoring {rﬁi Response A Forecasting @

* Information gathering * Drug discovery = Positivity & prevalence = Information sharing * Drug predictions
= Source analysis = Significance assessment * Implications & impact = Research & evaluation * Trends & use indicators
= National data - = Seized drug testing - * Drug use history - = Intoxication vs. death - = Expert advisory
* International data * Undetermined death = Demographics = Quantitation, potency, = Analogues & derivatives
= Literature & patents * Emergency departments = Geographics toxicity, metabolism, etc. = Scaffold-hoping
= Surface & dark webs = Drug combinations = Creative thinking
= Early notification = Public alerts
* Forecasted drugs = Sharing analytical data * Trend reporting = Scientific considerations * Feeds intelligence efforts
>1 mo. 1 mo. 2-3 mos. Approx. 6-9 mos. >2-3 mo.

NPS Lifecycle > > > STTTTTPE > >
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Analysis: -

ycfsre ‘ O NPS

CFSRE & NPS DISCOVERY

Intelligence €

* Drug use forums

= Reddit, Bluelight, Erowid
» Surface & dark webs

* U.S. government data

= DEA, CBP, NFLIS, etc.

* Forensic lab data

* International data

« EMCDDA, UNODC, etc.

* Literature & patents

= Publications

= Conference abstracts

» Standard manufacturers
* Drug use surveys

Development:
= “NPS Horizons”
* Online resource

Surveillance ©

Analysis: -

= Database expansion

* GC-MS, LC-QTOF-MS

* Seized drug testing

* Toxicology samples

* Forensic investigations
= Clinical investigations

Data Processing:

* Sample-mining

= Data-mining* (discovery)
= Use of Intelligence data

* Analyst data review

* NPS interpretation

Report Generation:
= “NPS Monographs”

Analysis: -

* LC-QTOF-MS, LC-TOF-MS
* Toxicology samples
* Forensic investigations

Data Processing:

= Sample-mining

* Data-mining* (trends)

* Data cleaning

» Data merge

» Demographic/geographic
» Positivity assessment

* Combinations

Report Generation:
* “NPS Trend Reports”
= “A Year in Review”

Response A\

Analysis: -

= Drug checking

» Quantitation

* Metabolism

= Potency / activity

» Toxicity

* Human vs. animal model
» Heat maps

* Clinical data

* Autopsy data

» User experiences

= Additional research

Report Generation:

* “NPS Public Alerts”

= “NPS Factsheets”

= “NPS Toolkits”

* Drug product reports

Analysis:

* Trends & data

= Advisory team

* Review of literature
* Programming / Al

Report Generation:
» “NPS Forecast”

O
()]



ESSENTIAL COMPONENTS OF NPS DISCOVERY

= Technology for Structural Elucidation
— HRMS, LC-MS, GC-MS, FTIR, NMR

= Access to populations & data sources

— Toxicology samples — forensic and clinical

— Drug materials — various distribution points
— Drug Checking Partners

— Surveys and drug use information

— Online sources — drug forums, gray market sites,
etc.

= Uniform reporting format and structure

= Research initiatives / research programs

OO0

= Dissemination avenues
— Scientific community
— Public health and public safety

— Drug consuming populations and general public

= Scientific and health expertise
— Pharmacology
— Toxicology

— Medical treatment

= Collaborations, cooperation, information
sharing, and plan for action

— Drug control and scheduling actions

©
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= Medical Examiners / Coroners = Casework
— Cause / manner of death determinations

— Surveillance / monitoring / suspicion

= Toxicologists > Human Performance Casework
— Assistance with new drug / NPS identification

= Clinical Partners
— Drug intoxication outbreaks
— Emergency Room Visits from NPS Intoxications
— Public Health Drug Checking

= Seized Drug Laboratories - Casework
— Border-to-street / Signature / Adulteration / Purity

09



COLLABORATIONS & COLLABORATORS

= NIDA DDRU (Mike Baumann & Team):

— In vivo assays to pharmacodynamic profiles

Temperature (°C)

= When NPS emerge, little is known about chemistry,
pharmacology, and toxicology

w
<

— NIDA = Rat/mouse dosing studies, evaluate relative
potency, physiological effects and behaviors (in vitro
assays, as well)

— CFSRE - Rapid development of toxicology methods and
access to data (trends, intoxications, deaths)

* Provides animal behavioral data to complement
receptor binding information about the potential
potency/toxicity of drugs within a new class
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COLLABORATIONS & COLLABORATORS

= University of Ghent (Christophe Stove & Team):

— Pharmacological characterization through /In vitro assays
to assess activity and potency

= When NPS emerge, little is known about chemistry,
pharmacology, and toxicology

— UGhent - Quick assessment of activity and potency
through receptor recruitment assays (MOR and CB)

— CFSRE - Rapid development of toxicology method and
access to data (trends, intoxications, deaths)

= Receptor binding and functional effect (EC;,/ECy,.,
allow toxicologists to better assess a drug'’s relative
potency

Archives of Toxicok
https//doi.org/10.1007/500204-022-03276-4

ORGAN TOXICITY AND MECHANISMS ™

Chugh for
wdaten

Pharmacological evaluation and forensic case series
of N-pyrrolidino etonitazene (etonitazepyne), a newly emerging
2-benzylbenzimidazole ‘nitazene’ synthetic opioid

Marthe M. Vandeputte' . Alex J. Krotulski? - Donna Walther® - Grant C. Glatfelter® - Donna Papsun* - Sara E. Walton? -
Barry K. Logan®* - Michael H. Baumann® - Christophe P. Stove' ©

Recelved: 7 February 2022 / Accepted: 14 March 2022
©The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2022

Abstract
Novel synthetic opioids continue to emerge on recreational drug markets worldwide. In response to legislative bans on
fentanyl analogues, non-fentany! structural template: as 2-benzylbenzimidazoles (“nitazenes’), are being exploited
1o create new p-opioid receptor (MOR) agonists. Here, we pharmacologically characterize an emerging cyclic ana
called N-p ne (elonitazepyne), using in vitro and in vivo methods. A series of analytically
firmed fatalities is described to complement preclinical findings. Radioligand binding assays in rat brain tissue revealed that
N-pyrrolidino etonitazene has high affinity for MOR (Ki=4.09 nM) over 8-opioid (Ki=959 nM) and x-opioid (Ki=980 nM)
receptors. In a MOR-f-arrestin2 activation as: -pyrrolidino etonitazene displayed high potency (ECy,=0.348 nM),
ilar 10 ctonitazene (ECg=0.360 nM), and largely exceeding the potencies of fen 1 (ECyy=14.9 nM) and morphine
(EC4,=290 nM). When administered s.c. to male Sprague Dawley rats, N-pyrrolidino etonitazene induced opioid-like antino-
ciceptive, cataleptic, and thermic effects. Its potency in the hot plate test (EDg, = 0.0017 mg/kg) was tenfold and 2,000-fold
greater than fentanyl (ED,=0.0209 mg/kg) and morphine (ED ¢, = 3.940 mg/kg), respectively. Twenty-one overdose fatali-
ties associated with N-pyrrolidino etonitazene were found to contain low blood concentrations of the drug (median = 2.2 ng/
mL), ly in the context of polysub: use. N-Pyrrolidino etonitazene was reported as a cause of death in at least
two cases, demonstrating toxicity in humans, We demonstrate that N-pyrrolidino etonitazene is an extremely potent MOR
agonist that is likely to present high risk to users, Continued vigilance is required to identify and characterize emergent
2-benzylbenzimidazoles, and other non-fentanyl opioids, as they appear in the marketplace.

. such

Keywords New synthetic opioids (NSOs) - 2-benzylbenzimidazole ‘nitazene’ opioids - Forensic toxicology - p-opioid
receptor + In vitro and in vivo characterization - New psychoactive substances (NPS)
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= Philadelphia Department of Public Health

— Samples from recreational drug supply and adverse event scenarios

— Data to complement toxicology and seized drug samples

= New York City Overdose Prevention Program

— Surveillance of day-to-day changes in street drug supply

= Additional tier of surveillance from people-using-drugs who
don’t go to the emergency room

— Street social workers, field epidemiologists, and other public health
workers at wound clinics and on the street obtain drug user
intelligence and collect drug materials and paraphernalia for
analysis

= Provides insights into drug use practices, motivation for
drug use, harm reduction practices and adverse events




COLLABORATIONS & COLLABORATORS

— Dr Alex Manini, Mt Sinai Icahn School, and the FENTALOG Project at ACMT
— American College of Medical Toxicologist (ACMT) & Clinical Partners

NEW YORK, NY
» 88% positive for at least one opioid

» Fentanyl (65%) commonly detected,
followed by methadone (26%), heroin (15%),
and oxycodone (15%)

» Opioid and benzodiazepine use observed
(32%); opioid and stimulant use (21%)

» PCP detected alongside fentanyl

A
@ PORTLAND, OR
» 74% positive for at least one opioid

» Fentanyl (68%) commonly detected,
followed by heroin (16%)

» THC and metabolites detected (32%)

» Opioid and stimulant use observed (53%);

@ PITTSBURGH, PA
» 75% positive for at least one opioid

» Fentanyl {75%) commonly detected,
followed by heroin (25%) and
tramadol (25%)

» Opioid and stimulant use commonly

observed (75%)

» NPS: p-Fluorofentanyl (25%),
Clonazolam

NEWARK, NJ
» 89% positive for at least one opioid
» Fentanyl (78%) commonly detected,
followed by methadone and tramadol (11%)

» Opioid and stimulant use observed (44%);
opioid and benzodiazepine use (17%)

» PCP detected alongside fentanyl

» 90% positive for at least one opioid

» Fentanyl {75%) commonly detected,
followed by heroin (5%) & methadone (5%)

» Opioid and stimulant use observed (45%);

opioid and cannabinoid use (15%); opioid

and benzodiazepine use (10%)

@ BETHLEHEM, PA
» 97% positive for at least one opioid

» Fentanyl (88%) commonly detected

» Opioid and stimulant use observed (53%);

benzodiazepine and opioid use less
common (25%)

» p-Fluorofentanyl detected w/o fentanyl

» NPS: p-Fluorofentanyl (25%), o-Fluorofentanyl

(6%), Valerylfentanyl, ADB-PINACA

|
@ ST.Louls, MO
» 95% positive for at least one opioid
» Fentanyl (93%) very commonly detected
» Opioid and stimulant use common (63%);
opioid and benzodiazepine use was less
common (15%)
» MDMA detected alongside fentanyl (5%)
» NPS: p-Fluorofentanyl (10%),
Bromazolam, Flubromazepam

oy —
@) LOS ANGELES, CA

@® GRAND RAPIDS, MI

» 89% positive for at least one opioid

» Fentanyl (74%) commonly detected,
followed by tramadol (8%) and heroin (8%)

» Opioid and stimulant use observed (55%);
opioid and benzodiazepine use (21%)

Metonitazene ® LY

Metonitazene was identified in toxicology samples
collected from two patients exhibiting signs and
symptoms of suspected opioid overdose. These patients
presented to emergency departments in two different O=N"
states. Both patients were female with approximate ages
between 20 and 50 years. The two_patients presented in cardiac arrest — a
significant clinical finding not noted with other next generation opioids presented
herein. One patient received 6 mg of naloxone while the second received 10 mg.
Positive response to naloxone administration was noted. One patient died

Comprehensive toxicology testing on serum showed

the co-presence of fentanyl (n=2). clonazolam (n=2), Vo)
flubromazolam (n=1), methamphetamine (n=1), and Mortme [r—.
cocaine (n=1), in addition to other therapeutic drugs, sl

awa PN
adulterants, and metabolites forimns

e N-Piperidinyl Etonitazene

N-Piperidinyl Etonitazene was identified in toxicology samples collected from
three patients exhibiting signs and symptoms of suspected opioid overdose. All
three patients presented to one location. Two patients

O were male and one was female with approx. a

N between 30 and 60 years. Two patients reported the

use of cocaine and denied opioid use: one patient

N zZ reported the use of “heroin” and alprazolam. Patients

U | ‘
; s | scaived 13" doss © sted Dositive
/7 YN W received 1-2 doses of naloxone with noted positive

response. Opioid toxicity recurrence was also noted

l?t'\\
0 Comprehensive toxicology testing showed the co-
presence of fentanyl (n=2) and ¢ 1=2), in
e addition to therapeutic drugs s, and
\ metaboli In one patient de pioid use.
e, - N-piperidiny!_etonitazene was_the only_opioid

(cocaine metabolite positive)

ECs (nM)

I TR

Me(nnilazenc “

Isotonitazene
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Toxicology
Investigators
Consortium

@ ToxICl= B ACMT i,

= Ongoing collaborative study with the American College of Medical Toxicology (ACMT)

— Clinical reports, signs/symptoms, and toxicology samples collected
« Antemortem blood and plasma/serum discarded samples
« Samples sent to the CFSRE for comprehensive toxicology testing

= Toxicological analysis (n=8806)

— Tested for the presence of NPS, traditional
drugs, therapeutics, adulterants, and
metabolites

— Xylazine prevalence (2023)
» Positive in 195 samples (22%)
* Northeast (77%)
* Midwest (20%)
 West (1.5%)

© Geol




( ¢ Q4 Recommended Scope for #
cfsre -~ 2022 NPS Testing in the United States
N C( )| DISCOVERY ) It %
" " % NPS IN Q4 2022:
N-Pyrrolidine Etonitazene 5
e o fors
e Banzodiazepines of
, i ==
2% = " |
oXE= 5
A NPS BENZODIAZEPINES IDENTIFIED

SELECT POSITIVITY: Q4 2019 to Q4 2022

m W 2 WTexicoiony @ Drug Material

1 GENERAL INFORMATION

TUPAC Name

[eap—

Fentanyl Purity, Potency, & Synthesis

3y cfsre
O NPS
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http://www.npsdiscovery.org/
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https://www.cfsre.org/nps-discovery

DISSEMINATION > N-DESETHYL ISOTONITAZENE

Dec 19, 2022

QO cfsre @QNPS

DISCOVERY
N-Desethyl Isotonitazene
Sample Type: Drug Material T
L NH
NH Latest Revision: December 19, 2022
Date Received: November 22, 2022
Date of Report: December 19, 2022

Oy
\ N
i}
1. GENERAL INFORMATION J|III
IUPAC Name: Ne-cthyl-2-[2-[{4-isopropoxypheny | hmethyl]- S-nitro-benzimidazol- II.,‘
1-yl]ethanamine
InChl String: InChl=15/C21H26M403/c1-4-22-11-12-24-20-10-7-
17(25(26)27)14-19(20)23-21(24)1 3-16-5-8- 1 8(9-6- 16)28-
15(2)3/h5-10.14-15,27H.4.11-13H2,1-3H3 {:I — r,'.l' !
— O
CFR: Not Scheduled (12/2022)
CAS# 2732026-24-6 —
Synonyms: Desethyl Isotonitazene, “Des-Iso™
Source: Pinellas County Forensic Lab
Appearance: Round Blue Pill 2

Impovtant Note: A idenifications were made based on evaluation of analviical dase (GC-MS and LC-
QTOF-MS) in comparison to analysis of acquired reference marerial.

Prepared By: Alex J. Krotidvki, Pil); Reta Newwan, MA; Michael Gilbers, BS; Sara E Walton, MS;
Melissa F. Fogarty, MSFS, D-ABFT-FT. and Barry K. Logan, PhD, F-ABFT
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DISSEMINATION > N-DESETHYL ISOTONITAZENE

Dec 19, 2022
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QO cfsre @QNPS

DISCOVERY

N-Desethyl Isotonitazene

Sample Type: Drug Material

Latest Revision: December 19, 2022
Date Received: November 22, 2022
Date of Report: December 19, 2022

1L GENERAL INFORMATION

IUPAC Name:

InChl String:

CFR:
CAS#
Synonyms:
Source:

Appearance:

Ne-cthyl-2-[2-[{4-isopropoxypheny | hmethyl]- S-nitro-benzimidazol-
1-yl]ethanamine

InChI=18/C21H26N403/c1-4-22-11-12-24-20-10-7-
17(25(26)27)14-19(20)23-21 (24)1 3 16-5-8-18(9-6-16)28-
15(2)3/h5-10,14-15,22H 4.11-13H2,1-3H3

Mot Scheduled (12/2022)
2732026-24-6

Desethyl Isotonitazene, “Des-Iso™
Pincllas County Forensic Lab

Round Blue Pill

Impovtant Note: A idenifications were made based on evaluation of analviical dase (GC-MS and LC-
QTOF-MS) in comparison to analysis of acquired reference marerial.

Prepared By: Alex J. Krotidvki, Pil); Reta Newwan, MA; Michael Gilbers, BS; Sara E Walton, MS;
Melissa F. Fogarty, MSFS, D-ABFT-FT. and Barry K. Logan, PhD, F-ABFT

Jan 22, 2023

NEW POTENT SYNTHETIC OPIOID—N-DESETHYL ISOTONITAZENE—
PROLIFERATING AMONG RECREATIONAL DRUG SUPPLY IN USA
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PUBLIC ALERT: N-DESETHYL ISOTONITAZENE January 23, 2023

= New potent synthetic opioid proliferating among recreational drug supply in USA

TIMELINE — N-DESETHYL ISOTONITAZENE ...

Continues to be

Identified in “dope” identified in “dope”
Identified in urine Identified in oral fluid Identified in a counterfeit samples alongside samples among
samples from a drug samples collected from “A215" (oxycodone) round fentanyl, xylazine, and Philadelphia drug
treatment program (PA). people who use drugs (PA). blue tablet (FL). bromazolam (PA). supply (PA).

2022 September November December 2023

“DOPE” SAMPLES CONTAINING

H N-DESETHYL ISOTONITAZENE

FLORIDA »

LOCATION: Philadelphia, PA, USA

NUMBER OF SAMPLES: 7+ PENNSYLVANIA |

CONTENTS (PURITY RANGE): v
» Xylazine (49% to 76%)

Fentanyl (1.1% to 5.1%)

N-Desethyl Isotonitazene (0.05% to 0.4%)

Bromazolam (trace to 2.5%)

Flubromazepam (trace)

para-Fluorofentanyl (trace)

-
¢
o=~ ML

e B
N-DESETHYL ISOTONITAZENE

V. V'Y " %
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January 30, 2023

NPS Opioids in the United States

PURPOSE: This report provides up-to-date information regarding the status of NPS opicid prevalence and positivity within the United States & Canada

9% NPS IN Q4 2022;

OVERVIEW: Movel psychoactive substances |MFS), including MPS opioids, continue to pose great challenges for forensic scientists, clinidars, and public
health and safety personnel MPS opioids have been implicated in an increasing number of emergency room admissions, death investigations, and
mass intoxication events, and often appear in combination with other illicit opicéds (e.g. fentany|, heroin). Maintaining a current scope of analysis can be 32%
challenging, requiring comprehensive analytical methodologies and reference materials for identifications).

ORIECTIVE: O e } . B e ) L Benzodiazepines
Jur laborztory wtilizes novel approaches for the analysis of drugs in biclogical samples and seized materials using comprehensive non- 32%

targeted data acquisition by gas chromatography mass spectrometry (GC-MS) and liquid chromatography guadrupole timeofflight mass
spectrometry [LC-OTOF-MS). The scope of analysis contains mare than 1000 drugs, incleding a vast majority of MPS and their metabolites. This
approach allows for reaktime identification of novel opioids and further data analysis of important trends. This project was conducted in caollaboe n Hall Ll{:il"(:g(_! ns
with the towicology and criminalistics |aboratories of NMS Labs Forensic case types linked to these results include illicit drug imvestigations,

medicolegal death investigations, andior driving under the influence of drugs (DUID) investigations. The results in this report reprasent the tota 5‘3:"1“‘{‘“{.'
number of MPS identifications at the CFSRE during this quarter, including those from sample-mining. datamining, and/or esoteric testing. 27% ¥

NPS OPIOIDS IDENTIFIED

Protonitazene | 1 W Toxicology Drug Material

Stimulants &

Cannabinoid

SELECT POSITIVITY: Q2 2019 to Q4 2022

Metonitazens

MN-Desethyl Isotonitazene* 1 o Protonitazens

Etodesnitazene | 1

Dipyanone | 1

3.0%

3.4-Difluoro-U-47700 | 1 S
2-Methyl AP-237 | 1 2.0%
Metonitazene | 3 1.5%

Isotonitazene | 32
05%

Fluorofentanyl  [NEEII—— o7

0.0%

J cfsre
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February 25, 2023

O

cfsre

The Center for Forensic
Science Research & Education

Most Recent Recommendations from Q1 2023

Benzodiazepines

Etizolam
Flualprazolam
Bromazolam
Flubromazepam

Clonazolam

B-aminoclonazolam
Flubremazelam
4'Cl-Deschloroalprazolam

Desalkylgidazepam 4

Desalkylflurazepam
Deschloroetizolam
Pyrazolam

Phenazolam4+

N-Desethyl lsotonitazene 4 <1
Isotonitazene <]
Metanitazene =<1
ofm/p-Fluorofentanyl 1-10
Carfentanil <1
M-Pyrrolidino Etonitazenad <]
N-Pyrrolidino Proetonitazene 4 <1
M-Pyrrolidino Metonitazene4 =1
Protonitazene <1
Brorphine 4 <1
Etodesnitazene 1-10
2-Methyl AP-237 =10
AP.2Z04 =10

MM-Dimethylpentylone
Pentylone

Eutylone

M-Propyl Butylone

alpha-PHP [ alpha-PiHP

Fluoroexetaming$
MN-Cyclohexyl Butylone 4
M-Cyclohexyl Methylone

2F-Deschloroketamine

2/34-Methylmethcathinone
3HO-PCPf4-HO-PCP

MeO-PCP [ 4-MeQ-PCP

Led

MDPHP

MOMB-4en-PINACA
ADB-BINACA [-BUTINACA)
ADB-5Br-BINACA
CH-PIATA

ADB-FUBIATA

S5F-MDOMB-PICA
4F-MDMB-BINACA
CH-FUBIATA,

ADB-5'Br-PINACA+

BZO-4en-POXIZID
S5F-BZO-POXIZID
BZO-POXIZID

ADB-4en-PINACA+

22



= Characterization of seized cross-border counterfeit dosage
forms on the US Mexico Border

= Partnership with Customs and Border Protection

= Focus on Suspected Fentanyl and Methamphetamine
tablets and powders

— |dentification
— Purity determination

— Signhature:
* Physical Characteristics (individualizing characteristics)
» Active drugs (Toxicity)
- Adulterants/Excipients (Toxicology and signature)
« Residual precursor (supply chain intelligence)
« Reaction by-products (Synthesis methods)

ToggTHe®™
THE COLOMBO PLAN

0 23



DRUG SIGNATURE PROJECTS

Fentanyl Profiling Program Report

%‘} CY 2021

Drug Enforcement Administration
Special Testing and Research Laboratory

.

y and Key Findi UNCLASSIFIED

The Fentanyl Profiling Program (FPP) perfort
analyses on fentanyl and fentanyl-related saf

The 2018 Heroin Signature

DEA-DCW-DIR-013-2008-20

2ures made throughout the United States. Af
developed at the Special Testing and Reseal
allow in-depth reporting on samples. The Fef
Report summarizes the results and conclusig
analyses on a bi-annual basis. FPP data is |
market share, but is rather a snapshot of san
laboratory from the eight DEA regional and 8|
laboratories.

S
=

JOINT

For this reporting period, 1,233 fentanyl and
seized during CY 2021 were examined by th
1,013 contained fentanyl as the only fentany-
192 contained both fentanyl and a fentanyl-re
Twenty-eight samples contained only fentany

« The Gupta Method was the prif
fentanyl samples examined by

The average fentanyl powder p
range of 0.1% to 75.6%. The a\
a range of 0.01 to 8.4 mg/tabiel

Two hundred seven of the tabld
2 mg of fentanyl.

UNCLASSIFIED

LAWRENCE
LIVERMORE
NATIONAL
LABORATORY

LLNL-TR-703546

Multivariate Statistical Analysis of
Orthogonal Mass Spectral Data for the
Identification of Chemical Attribution
Signatures of 3-Methylfentanyl

B. P. Mayer, C. A. Valdez, A.|
Spackman, R. D. Sanner, H.
Williams

Florida International University
FIU Digital Commons

FIU Electronic Theses and Dissertations Un

September 22, 2016

6-12-2018

Predicting the Geographic Origin of Her
Multivariate Analysis of Elemental Comp
and Strontium Isotope Ratios

Joshua § DeBord
Florida International Universty, jsdebord@gmmail com

Journal of Anskytical Toxicology, 2022, 86, 350-357
DOI: hitps:fjdoi org1 L 10KjaLbkab0T2

Advance Access Publicstion Date: 2 April 2021
Adicle

OXFORD

Phenethyl-4-ANPP: A Marginally Active Byproduct
Suggesting a Switch in lllicit Fentanyl Synthesis Routes
Marthe M. Vandeputte ™, Alex J. Krotulski %, Fabian Hulpia ®?,

Seigncas, Bhent Univarsity, Dttergemsestaenwag 460, 5000

Serge Van C * and Chri P Stove '
'Labaoratory of Toxicalogy, of Faculty of
Ghent, Belgium

‘Cantar for Foransic Science Research and Education, Fradric Rleders Family Foundation, Willow Grove, 2300 Stratford Awve, PA 19090, USA
of cuty of

*Labaratory for Medicinal Chemistry,
Ortergemsesteanwey 460, 9000 Ghent, Belgium

Sciences, Bhent University,

Aseientific poster of this work {including 500-ward abstract) was included in the program of the 2021 Online Forensie Symposium: Current Trends in Seized

Drsg Analysss.

“Author o whom cormespendence shauld be sddressed. Emai christoghe stove Sugent be

Abstract

of the ilicit fertany supply is irvaluable fram surveillance and nteligence perspectives. n

reartant stistegy mcudes the Study of

Qratures |6 ., trace ameuntsal

samples). Thes mlamation prwides vabushle insight o e smpioyed synihesis (outes a1 the rmml of illiit fentanyl manut

irnpus

e [presiausly

miainky the sorcalled Janssen or Sieglried methods), slowing totiack and ultmistely reguisi . This repart & renethyt

Aanil {phenettyl-4-ANPP,

ANPF wiss detectad in 75/1.064 lentary] cases in the USA

& farmery unknawn cormpaund that was identified for the firs
cample seczed n Apil 2019, foflowesd by its identificaton in 8 biologcal sarmpie 1t Decembar 2019, Between 2013-04 and 2020-0,
Thaie afé cuimently N0 fEAAME 6n how Mis Eompound may have ended up

e in & fentanyl pewder

prepeations and whether its presence may have potential in vivo relevance. We propose thiee possibhe fentany] synthesis routes that, when

badly executed in  single reaction wessel, may sl the formatien of p

result of & ¢ feantaryl eynthesis routes in an atten

reeapinn fé

sundsnce in fentanyl preparations, most fkely rerders phe
canstantly shangireg shape, me

supply.

Introduction

Fentanyl (Figure 1A] is a powerful synthetic opioid that
mainly acts through activation of the p-opioid receptor
(MOR). Apart from its established place in pain management
and anesthesia, the past decade has seen a sharp rise in non-
medical use of fentanyl, resulting in a staggering number of
overdose deaths and increased mortal raes. The l]‘sr\, m
particulas, is suffering from a severe opi
tifaceted in nature and has been largely driven by fe
fenranyl analogues in recent years (1, 2

To berter understand how the opioid crisis is fueled, exten-
sive profiling of the illicit fentanyl supply is Inghh ulu
able from both and
An important strategy includes the sudy of chemical areri-
n signatures (3-5). Such “signarure™ profiles may be
composed of teace amounts of synthesis precursors, byprod-
ucts andlor impurities in seized matedal, andfor merabo-
lies in biological samples (3-8). While laboratories gen-
erally focus their detection on the active drug (ie., fen-
tanyl) and its metabolite (ie., nosfentanyl), there could

b

11 atsay v Show that e extent of MOR sctuabon cause
by & roughly 100,000-k0id lower concentration of fentanyl [0.001 M or 0336 ngimL). Negli
ethyl-4-ANPP bialogically imeleva He

texing of fentaryl attributions rerring pivatal in eur understanding and cantrol of ||I||.\l|enla|w manufacture snd

rvethy H-ANPF W hypathesize th

e presence of the latter is the

estricbens en previsusly used precursors. Using & celbbssed p-opiod

00 phd phenetly-0-ANPP (& comparable 1o Tt exsrted
ttro opisid activity, combined with its low

operations s

be upward of 10-20+ additional drug species present that
together make up a “signature”, also known as a chemi-
cal fingerprint. These findings may help in the idemtification
of common or distinct sources for seized samples. Impor-
tantly, this information alsa provides valuable insight into
the employed synthesis routes at the heart of illicit fentanyl
facture.

Two primary methods wed to synthesize fentanyl are
the Janssen and Siegiried roures (%), The Janssen method
(10, 11), named after the scientist credited for the devel-

opment of featanyl, relies on the use of caustic reagents
under highly controlled conditions, suggesting the need for
advanced skill sers. The Siegfried method (12), on the other
hand, s of Internet origin and was spread explicitly for high-
yield illicit manufacture of fentanyl. Compared to the Janssen
method, relatively easy to perform (12, 13). Likely
being more approachable o the novice che the Siegfried
method was previously reported m be the most commonly
applied in clandestine operations, when analyzing samples in
the USA (5, 13, 14). Two important intermediates formed

2 The Author(s) 2021, Publisbed by Oxord University Press. All rights seserved. For permissions, please e-mail: jounals, permissions@oup.com
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QUALITATIVE GC/MS ANALYSIS

= Comparison of relative
proportions of constituents
can show similarities and
differences between exhibits

—018-01 and 018-02 and 019-01 and
020-01 have similar proportions
of Fentanyl to 4-ANPP

—4-ANPP is a fentanyl precursor

— Differences in proportions could
indicate differences in synthesis

Fentanyl

Comparison of Fentanyl and 4-ANPP Response in
“M30" Fentanyl Tablets

1.0 -
m CBP _23-017-01
= CBP_23-017-02
= CBP_23-018-01

0.8 n = CBP_23-018-02
= CBP_23-019-01

J = CBP_23-020-01
B = CBP_23-021-01
0.6 - i
|
g
O
0.4 =. ]
[ wml, = nly
= = [ I
|| [ |

0.2 -

T T T T T T T T T T T T T T T T

-0.02 0.00 0.02 004 006 008 010 0.12 0.14

4-ANPP
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Detection of precursors
allows for determination of

synthesis route used

Linked to control measures

What are the health
Implications? Off target
effects? Etc.
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CFSRE AND NPS DISCOVERY

= A resource for analytical confirmation regarding the identity,
composition, and purity/dosage strength of drugs associated with
adverse human health outcomes.

= Capitalizing on data from multiple populations looking for temporal
and geographic trends in drug composition and markets.

= Focusing on public health and safety aspects of drug threats.

= Early warning system for emerging drug threats.

0 27
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EMERGENCE OF NPS IN THE U.S.

= Since 2018, NPS Discovery has reported 137 newly discovered NPS in the United
States (Figure 1). NPS opioids remain the largest subclass (Figure 2). In 2022, NPS
Discovery reported the discovery of 21 NPS for the first time.

35 . .
B Stimulants O Benzodlazepmes
30
25 : W Opioids m Cannabinoids
20 . Miscellaneous = Hallucinogens
15 ® Hallucinogens :
0 Miscellaneous
. ® Cannabinoids o
5 : m Opioids
0 B Benzodiazepines
® Stimulants
2018 2019 2020 2021 2022
Figure 1: Newly discovered NPS reported for the first time since 2018. Figure 2: Breakdown by subclass of newly discovered NPS, 2018-2022.
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LANDSCAPE OF NPS IN THE U.S.

= Since 2018, NPS Discovery has identified 218 NPS in forensic samples (Figure 3). NPS
opioids, stimulants, and cannabinoids represent the largest subclasses observed. In
2022, 76 total NPS were detected (Figure 4).

. . 0 20 40 60 80 100
m Benzodiazepines
2018 94
m Cannabinoids
2019 72
m Hallucinogens plopiol 6 14 112 28 23 [T
: 2021 18 18 n_2 28 24 Jl
Miscellaneous
2022 76
m Opioids
B Benzodiazepines M Cannabinoids ®m Hallucinogens
m Stimulants Miscellaneous W Opioids W Stimulants
Figure 3: Breakdown by subclass of individual NPS detected, 2018-2022. Figure 4: Individual NPS detected each year, cumulative since 2018.
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PROLIFERATION OF NPS IN THE U.S.

= |n 2022, NPS Discovery observed more than 2,200 total NPS detections within
examined sample populations (Figure 5), a portion of more than 10,000 total NPS
detections since our program launched in 2018 (Figure 6).

m2018 m2019 2020 w2021 m2022 10000 W Stimulants
1500
8000 ® Opioids
1000 6000 m Hallucinogens
4000 mC binoid
annaplinolds
00 I II 2000
W Benzodiazepines
T | | | | D R | . 0 zodiazep
Benzodiazepines Cannabinoids Hallucinogens Opioids Stimulants 2018 2019 2020 2021 2022
Figure 5: Total number of NPS detections among all samples analyzed since 2018. Figure 6: Cumulative number of NPS detections since 2018.



ENTERING THE POLYDRUG EPIDEMIC

Fentanyl Co-Positivity — the “Nested Waves” Underlying Positivity and Prevalence

80%

70%

60%

50%

40%

30%

20%

10%

0%

= i

= —2 (03
QTR1T QTR2 QTR3 QTR4 QTR1 QTR2 QTR3 QTR4 QTRT QTR2 QTR3 QTR4 QTR1 QTR2 QTR3 QTR4 QTR1 QTR2 QTR3

2018 2018 | 2018 2018 2019 2019 2019 2019 2020 2020 2020 2020 2021|2021 2021 20212022 2022 2022

——Fentanyl Positive

—=«Fentanyl + NPS Benzodiazepine(s)

—e—Fentanyl + Fentanyl Analogue(s)

——Fentanyl + Stimulant(s)

—=<Fentanyl + Xylazine

0 32



Isotonitazene Brorphine

PROLIFERATION
OF NITAZENE
ANALOGUES -

Powered by Bing

© GeoNames, Microsoft, TomTom

Metonitazene N-Pyrrolidino Etonitazene

*Data from NMS Labs /cumulative identifications
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CLINICAL SITES - EAST, MIDWEST, WEST

Grand Rapids, Michigan Pittsburgh, Pennsylvania
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Newark, New Jersey
Los Angeles, California
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Q1 2023 -

NEW YORK, NY
» 88% positive for at least one opioid

» Fentanyl (65%) commonly detected,

followed by methadone (26%), heroin (15%),
and oxycodone (15%)

» Opioid and benzodiazepine use observed
(32%); opioid and stimulant use (21%)

» PCP detected alongside fentanyl

.
@ PORTLAND, OR

» 74% positive for at least one opioid

» Fentanyl (68%) commonly detected,
followed by heroin (16%)

» THC and metabolites detected (32%)

» Opioid and stimulant use observed (53%);
opioid and benzodiazepine use less
common (21%)

» NPS: p-Fluorofentanyl (11%), Bromazolam

@® PITTSBURGH, PA
» 75% positive for at least one opioid

» Fentanyl (75%) commonly detected,
followed by heroin (25%) and
tramadol (25%)

» Opioid and stimulant use commonly
observed (75%)

» NPS: p-Fluorofentanyl (25%),
Clonazolam

NEWARK, NJ
» 89% positive for at least one opioid

» Fentanyl (78%) commmonly detected,
followed by methadone and tramadol (11%)

» Opioid and stimulant use observed (44%);
opioid and benzodiazepine use (17%)

» PCP detected alongside fentanyl

LOS ANGELES, CA
» 90% positive for at least one opioid

» Fentanyl (75%) commonly detected,
followed by heroin (5%) & methadone (5%)

» Opioid and stimulant use observed (45%);
opioid and cannabinoid use (15%); opioid
and benzodiazepine use (10%)

» Xylazine not detected in opiocid samples

» p-Fluorofentanyl detected w/o fentany!

oo 5 o urceniany 5

@ BETHLEHEM, PA
» 97% positive for at least one opioid
» Fentanyl (88%) commonly detected

» Opioid and stimulant use observed (53%);

benzodiazepine and opioid use less
common (25%)

» p-Fluorofentanyl detected w/o fentanyl

» NPS: p-Fluorofentanyl (25%), o-Fluorofentanyl
(6%), Valerylfentanyl, ADB-PINACA

|
® ST.LOUIS, MO

» 95% positive for at least one opioid

» Fentanyl (93%) very commonly detected

» Opioid and stimulant use common (63%);
opioid and benzodiazepine use was less
common (15%)

» MDMA detected alongside fentanyl (5%)

» NPS: p-Fluorofentanyl (10%),
Bromazolam, Flubromazepam

@ GRAND RAPIDS, MI
» 89% positive for at least one opioid

» Fentanyl (74%) commonly detected,
followed by tramadol (8%) and heroin (8%)

» Opioid and stimulant use cbserved (55%);
opioid and benzodiazepine use (21%)
» p-Fluorofentanyl detected w/o fentany!

» NPS: p-Fluorofentanyl (11%), Clonazolam,

Flualprazolam, BZO-POXIZID, ADB-5Br-INACA,
MDMB-5Br-INACA, 4CN-CUMYL-BINACA,
ADB-HEXINACA, 3,5-ADB-4en-PFUPPYCA
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Q2 2023 -

@ PORTLAND, OR
» 100% positive for at least one opioid

» Fentanyl (56%) commmonly detected,
followed by heroin (22%)

» Opioid and stimulant use commonly
detected (67%); opioid and benzodiazepine
use also common (44%)

» Note: Xylazine and Fluorofentany! not
detected

» NPS: Clonazolam (11%)

@ BETHLEHEM, PA
» 75% positive for at least one opioid
» Fentanyl (63%) only traditional opioid

» Opioid and stimulant (25%) and opioid
and benzodiazepine (25%) use observed

» Xylazine found alongside fentanyl (25%)

» NPS: Bromazolam (25%), N-Cyclohexyl
Butylone (25%), p-Fluorofentanyl (13%),
Flubromazepam (13%)

NEW CLINICAL SITES!
Atlanta, GA &

Denver, CO

@ ATLANTA,GA
» 93% positive for at least one opioid

» Fentanyl (83%) commonly detected,
followed by oxycodone (10%) & heroin (7%)

» Opioid and stimulant use common (54%);
opioid and benzodiazepine use (27%)

» Xylazine found alongside fentanyl (12%)

» NPS: Flualprazolam (15%), p-Fluorofentanyl
(12%), Metonitazene (9.7%), Eutylone (9.7%),
Brorphine (7.3%), Bromazolam (4.9%),
N,N-Dimethylpentylone (2.4%)

DENVER, CO
» 90% positive for at least one opioid

» Fentanyl (76%) commonly detected,
followed by oxycodone (23%)

» Opioid and stimulant use very commonly
observed (76%); followed by opioid and
benzodiazepine use (31%)

» Note: Xylazine not detected

NEW YORK, NY
» 82% positive for at least one opioid

» Fentanyl (73%) most commonly detected,
followed by methadone (14%)

» Opioid and stimulant use (37%) and opioid
and benzodiazepine (27%) use observed

» Xylazine found alongside fentanyl (26%)

) LOS ANGELES, CA
» 88% positive for at least one opioid
» Fentanyl (80%) commonly detected

» Opioid and stimulant use coommonly
observed (70%); while opioid and
benzodiazepine use less common (25%)

» Note: Xylazine not detected

» NPS: p-Fluorofentanyl (15%), Bromazolam
(5%), Flualprazolam (2.5%), Clonazolam
(2.5%), N,N-Dimethylpentylone (2.5%),
Metonitazene (2.5%)

@ PITTSBURGH, PA
» 90% positive for at least one opioid

» Fentanyl (88%) most commonly detected,
followed by methadone (13%)

» Opioid and stimulant (33%) and opioid and
benzodiazepine (23%) use observed

» Xylazine found alongside fentanyl (45%)

» NPS: Bromazolam (10%), p-Fluorofentanyl

(8%), Clonazolam (5%), Etizolam (2.5%),
; NI SR
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REGIONAL TRENDS

» Fentanyl (63%) > Heroin (16%)

= Fentanyl (63%) > Heroin (4.7%)
= 14 different NPS identified

» 19 different NPS identified = Synthetic cannabinoids found in “opioid

negative” samples

= PCP found in “opioid negative”
samples ‘ = PCP found in “opioid-negative” samples

= NPS commonly used with traditional
drugs (fentanyl, methamphetamine)

= Variety of NPS benzodiazepines
and synthetic cannabinoids

= NPS commonly used in United * Fentanyl (63%) > Heroin (25%)
combination with other NPS States

®

8 different NPS identified

Xylazine less common in
fentanyl positive samples

Methamphetamine and
fentanyl similar positivity

Overall: fentanyl most seen opioid = NPS commonly used in
found often with xylazine combination with other NPS
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DISCUSSION & OUTCOMES

= No opioids detected (n=44) spanning various clinical sites
— Synthetic cannabinoids only drug present

— Synthetic cannabinoids can precipitate respiratory failure and depressant effects,
emerging as an opioid overdose

= Wide range of drugs detected
— NPS, traditional drugs, therapeutics, adulterants, etc.
— 33 different NPS identified

= Need for more collaborations between clinicians and forensic toxicologists
— Help clinicians better understand signs/symptoms of NPS intoxication
— Outbreak investigations can serve as early indicators for forensic investigations
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PHILADELPHIA & ITS DRUG SUPPLY

= Nestled in the center of the larger mid-Atlantic
metropolitan region (“Northeast Corridor”)

— 6t largest city by population and 7th largest metro area

“ i n i i R/ Bryn Athyn . i B
= “Open air drug market” (Kensington neighborhood) " Sl o
o) Plymouth University..\ ‘@
a@ @ Meeting 9 . Jenkintown W4
Conshohocken 954
= Drug markets = dope, crack/coke, meth, K2, etc. B T Dy 0D fﬂ, --------
@\ 3
V% % ooy &
= Continually changing and diverse drug environment '@  woe my i == /
Bz:ma:avenowf‘ @ Ph‘:vladel h.ig'.,...--------;:nnsau'(en - Mooresln ‘-
= Collaboration between the CFSRE and the i :
Philadelphia Department of Public Health (PDPH) ¥ B
pas i gre s Vs 7 e
ol ADY %
ven py Bellmawr
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PDPH/CFSRE DRUG CHECKING
Coke/Crack,

= 2020 - Partnership formally launched 19%

4%

4%

= Sample Analyzed
— 950+ samples received since 2020 Meth, 3%
— Variety of sample types (suspected contents) >

— Paired FTIR and test strip results™*

Other, 3%

K2, 3%

= Key Findings
—“Dope™. 99% contain fentanyl and ~90% contain xylazine
— Methamphetamine - rarely adulterated or substituted
— Cocaine - “coke” samples sometimes test positive for trace fentanyl

— K2 - revolving door of synthetic cannabinoids

Pills/Tablets,

Unknown,
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TEMPORAL CHANGES IN PURITY (2022)
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ycfsre ‘ O NPS

Date Suspected |Drugs Identified

9/13/2022 Dope Fentanyl (18.4%), Xylazine (26.9%), 4-ANPP (10.6%) ori-184]

9/21/2022 Dope Fentanyl (6.6%), Xylazine (40.5%), 4-ANPP (1.0%), Procaine, Caffeine jori-069
9/21/2022 Dope Fentanyl (7.7%), Xylazine (32.4%), para-Fluorofentanyl (0.3%), 4-ANPP (0.7%) [opi=0.78]
9/21/2022 Dope Fentanyl (7.8%), Xylazine (26.6%), 4-ANPP (1.5%) jori-0.7s)

9/21/2022 Dope Fentanyl (8.2%), Xylazine (58.4%), 4-ANPP (0.6%) [ori-0.82]

9/21/2022 Dope Fentanyl (8.3%), Xylazine (26.3%), 4-ANPP (1.6%) [or=0.535 @)

9/21/2022 Dope Fentanyl (8.8%), Xylazine (30.1%), 4-ANPP (1.7%) [ori-0.85]

9/21/2022 Dope Fentanyl (10.0%), Xylazine (36.8%), 4-ANPP (1.7%) (ori=1.00 @

9/21/2022 Dope Fentanyl (11.2%), Xylazine (43.7%), 4-ANPP (1.7%) [ori-112]

9/21/2022 Dope Fentanyl (11.9%), Xylazine (38.0%), 4-ANPP (3.0%) [ori-1.19]

9/21/2022 Dope Fentanyl (13.2%), Xylazine (64.8%), 4-ANPP (2.0%) (ori-152 €

9/21/2022 Dope Fentanyl (14.3%), Xylazine (21.6%), 4-ANPP (7.7%) [opi=143]

9/21/2022 Dope Fentanyl (21.1%), Xylazine (40.2%), 4-ANPP (4.1%) [opi=211

9/21/2022 Dope Fentanyl (18.2%), Xylazine (27.5%), 4-ANPP (8.8%) [ori-1.52]

9/21/2022 Dope Fentanyl (16.8%), Xylazine (54.4%), 4-ANPP (2.4%) [ori-16s]

9/21/2022 Dope Fentanyl (16.5%), Xylazine (47.3%), 4-ANPP (2.0%) [ori=1.65]

9/21/2022 Dope Fentanyl (16.4%), Xylazine (6.8%), para-Fluorofentanyl (2.4%), 4-ANPP (3.3%), Heroin (trace), Caffeine [OP/=1.72]

O
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Methamphetamine e 2 \ -
Etizolam Desalkylflurazepam ADB-5"Br-lIANCA

Fentanyl, para-Fluorofentanyl,
Gabapentin Gabapentin

Cocaine, Cocaine, Methamphetamine,

Lidocaine Lidocaine Caffeine Beiunphetasne ADB-BINACA ADB-BINACA
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COMBINED SURVEILLANCE: N-DESETHYL ISOTONITAZENE

New potent synthetic opioid proliferating among recreational drug supply in USA

TIMELINE — N-DESETHYL ISOTONITAZENE ...

Identified in urine Identified in oral fluid
samples from a drug samples collected from
treatment program (PA). people who use drugs (PA).

Continues to be

Identified in “dope” identified in “dope”
|dentified in a counterfeit samples alongside samples among
“A215"” (oxycodone) round fentanyl, xylazine, and Philadelphia drug

blue tablet (FL). bromazolam (PA). supply (PA).

November December 2023 January

2022 September
b\IH
N
et
N
&N+ O/k
\
o
N-DESETHYL ISOTONITAZENE

“DOPE” SAMPLES CONTAINING

N-DESETHYL ISOTONITAZENE
FLORIDA »

LOCATION: Philadelphia, PA, USA

NUMBER OF SAMPLES: 7+ PENNSYLVANIA |

CONTENTS (PURITY RANGE): v
» Xylazine (49% to 76%)

Fentanyl (1.1% to 5.1%)

N-Desethyl Isotonitazene (0.05% to 0.4%)

Bromazolam (trace to 2.5%)

Flubromazepam (trace)

para-Fluorofentanyl (trace)

VYV v %" %
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CASE EXAMPLE - ETODESNITAZENE

New synthetic opioid appearing on west coast, USA, and Canada

= One of many nitazene analogues to emerge in recent years
= Antemortem turned postmortem case from California
= 3 individuals unresponsive in park after snorting “cocaine” powder

= Transported to the hospital - 2 were revived and survived, 1 required
advanced life support for persistent comatose state (suspected opioid OD)

= Hospital urine drug screen negative for opiates (fentanyl not performed)
= Patient died 3 days later - Body to coroner’s office

= Lab testing:
— Urine = Fentanyl, cocaine, methamphetamine, etc.
— Powders = Cocaine, cocaine, etodesnitazene
— Blood - Etodesnitazene

O 5]



CASE EXAMPLE - BROMAZOLAM /N['{H

N
New benzodiazepine proliferating in the USA, Canada, and around the world /

= Currently most encountered new benzodiazepine

= Brominated analogue of alprazolam (flualprazolam)
= Antemortem hospital case from New York

= 29-year-old male with polysubstance dependence
= Strange course of ED presentations

= Severe symptoms began after cessation of a new dark web drug

— Waxing and waning delirium and aggression
= Admitted to the ICU for suspected benzodiazepine withdrawal

= Pijll testing > Bromazolam (~2.5-3 mg/tablet)
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Sign Up for Our Newsletter

Subscribe to our Newsletter!

Contact Information
I'm signing up on behal of a company or organization

First Name Last Name

Email

# Remember me so that | can use FastAction next time. @
Profession

Please choose the closest match, so we can keep you up to date on relevant content from the CFSRE!

Crime Lab Directors

Analytical Toolkits

(B
Legal Profes
Medical Professional
Collaborators it

ther would you like 1o sign up for?

CFSRE Weekly Newsletter

NI rery Newsletier

'DON'T MISS THE LATEST FROM NPS DISCOVERY SUBCRIBE TO OUR E-NEWSLETTER TODAY




(‘1 cfsre @ NIPS piscovery

Thank you! Questions?

barry.logan@cfsre.org
alex.krotulski@cfsre.org

www.cfsre.org & www.npsdiscovery.org
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