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What is NPS Discovery?

Program developed at the CFSRE

Open-access national drug early
warning system in United States

Combines research & authentic cases

PRIMARY
DATA
SOURCES

Emergency
Department

Generate important data for the
development of high impact reports

Forensic toxicology, drug chemistry,
clinical toxicology, and much more!

Drug
Products &
Materials

Website: www.npsdiscovery.org e O Drug Use
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http://www.npsdiscovery.org/

Timeline of Our NPS Discovery Program

- 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
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Timeline of Our NPS Discovery Program

- 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
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Timeline of Our NPS Discovery Program

- 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
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Timeline of Our NPS Discovery Program

- 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

J

N A NMS
- Expanded trend reporting to include all five major subclasses of NPS —
- Continued data collections through onset of COVID-19 pandemic
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Timeline of Our NPS Discovery Program

- 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 currently encompasses >950 drugs and NPS
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Timeline of Our NPS Discovery Program

- 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
J
N A NMS
- Expanded trend reporting to include all five major subclasses of NPS —
- Continued data collections through onset of COVID-19 pandemic o
J
- Greatly expanding program outputs (including several new report types)
- Library database currently encompasses >950 drugs and NPS N
- Many more opportunities to come !!! ] " R
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Evolution of NPS Discovery Reports

New Drug
Monographs
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Evolution of NPS Discovery Reports

New Drug
Monographs

2018
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Evolution of NPS Discovery Reports

New Drug

Monographs Public Alerts

2018 20 A

Trend .
Reports |

2018 / 2019
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Evolution of NPS Discovery Reports

. . NPS

New Drug : . w Clinical .

Public Alerts Discovery
Monographs | | Reports Toolkits
A 2019 !\
2018 A 2021 5021
Drug
Ul Checking - _NPS Scope
Reports Reports Recommendations
2018/2019 /\ 2021

2021
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RESULTS & OUTCOMES
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Reports Available Now

Opioid Overdoses from the Toxicology Investigators Consortium (ToxIC) Fentalog Study Group Q2 2021
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New Drug Monographs
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ldentifications of New NPS in the United States

NPS Reported Per Year By Class Class of NPS Reported Per Year
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Newest NPS to Appear In the United States

Metodesnitazene (9/2021)

. 5F-BZO-POXIZID,
BZO-POXIZID, and
BZO-HEXOXIZID (10/2021)

« Fluclotizolam (11/2021)

« Coming Soon:
— N-Piperidinyl Etonitazene
— ADB-FUBIATA
— Tenocyclidine

C cfsre @) NPs DISCOVERY

BZO-HEXOXIZID

(2)-N~(1-HEXyl-2-OXoIndolin-

3-ylidene)BenZOhydra’1e

Name: BZO-HEXOXI

Synonvms: MDA-19,
MDA19, MDA 19

BZO-POXIZID

(£)-N-(1-Pentyl-2-OXolndolin-
3-vlidene)BenZOhydra” 1 e

Name: BZO-POXI

Synonyms: SC-MDA-19,
MDA-19 pentyl analogue

SF-BZO-POXIZID

(£)-N"-(1-(5-FluoroPentyl-2-
OXolndolin-3-ylidene)
BenZOhydra”lle

Name: SF-BZO-POXI

Synonyms: SF-MDA-19,
MDA -19 S-fluoropentyl analogue
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“Next Generation Opioids”

= MD-U-47700 » Fluorofuranylfentanyl » 3 4-Difluoro-U-47700 = Butonitazene
= Phenylfentanyl = p-MeO-Fu-Fentanyl = N-Ethyl-U-47700 » Etodesnitazene
= U-47931E = 2'5-DiMeO-Fentanyl » para-Methyl AP-237 * Flunitazene
= 2-Methyl AP-237 = Brorphine = N-Pyrrolidino
= AP-237 = Metonitazene Etonitazene
= Piperidylthiambutene = AP-238 = Protonitazene
= 2F-Viminol = Fluorofentany! = Metodesnitazene
= Isotonitazene = Chlorofentany! " N-Piperidinyl
= N-Methyl U-47931E » Bromofentany! Etonitazene

» p-Me-Cpr-Fentanyl

C1 CfSI’e @ NPS DISCOVERY *New NPS Opioids Reported by NPS Discovery 9



Trend Reports

Trend Report: Q3 2021 nthetic Cannabinoids in the United States Trend Report: Q3 2021 St Mg Ta s Wit
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Purpose: This report provides up-to-date infornalion resarding the status of synthelic cannabinoid prevalence and positivity within the Umted States.

in Q3 2021:

Overview: Novel psychoactive substmecs (NPS), including synihetie cannahinoids, confini (o pose greal chalkenges for Forensie seientists, clinicians 9o/, 15% Thensudiarepines
. b el e o e
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') Iy Pp! ¥ &5 £ 1p It .
non-tareeted data acquisition by gas chromatography mass spectiometey (GC-MS) and Liquid atography quadrupole Gme-of-Might mass
spectrometry (1LC-QTOF-M The scope of analysis containg more than D00 drugs, including o wast myjority of NPS and their metabolites, This Stimulants & FUIes B LRSI [y s U 0l 1 1 g L B TS R LI 1208 S0 40 Pt B W 1 T Ll 3 s, 4% . ~
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SYNTHETIC CANNABINOIDS IDENTIFIED SELECT POSITIVITY SINCE Q2 2018 e
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NPS Opioids in the United States
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Positivity: NPS Benzodiazepines
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45.0% Etizolam
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Positivity: NPS Oploids

25.0% =#=3-Methylfentanyl
@ Fentanyl Core-Structure Scheduling in U.S. Acrylfentanyl
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Positivity: Synthetic Cannabinoids
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Public Alerts

June 2021

New High Potency Synthetic Opioid
(Etonitazepyne) Linked to Overdoses Across United

Purpose: The abjective of this announement is lo nofily publiv health and safely, law eforceent, fisl responders,
clinicians. medieal examiners and coroners, forensic and clinical laborwary personnel, and all other related
1he emerent syathetic vpivid N-pyrroliding etonitazene.

< whoul new i

Bachgronnd: Synthelic opivids arc clier
adk

United States (15,3, an alarming incrense
Th pritary advvrse cffect associated w

Summary

resemblance 10 eloniasene, a

19305 {ep.

ally manufactured drugs. olien weompunicd wilh unkuown poleney and
rsc cifoets ar health risks. New synthetic opioids may be mixcd with mar traditional opioids.

¢ Pyeralidine elonituzene (cloniliacpyne) is a new high polency synlhetiv opiold benring struetural
enthetic opioid that is natianal
ctonitazene is dissimilac in structure to other syuthetic opioids typically encountored in forensic casowork (o2
Tentanyl), Linlike the 2- benn\b=ll/unulnml= mmh)zues ihat were lirst synihesized and reporied in the Tieralure in ihe

and

delectio

coneern. [dentificarions of A-

crcaring additional
risk and dunger for recreational drug users, Synthelic epioids may be distributed in powder or lblel lam, In e
n the number of deaths linked to svnthetic epioid use has been reported,
synthetic opioid us: is respiratory depression, eften lcading to death.

atermationally contmilled.

in Europe

-Pyrrolidino Etonitazene

tates

C NPS DISCOVERY

Demegraphics

Case Type:

& Pastinertem (n-8)
Agez

& Rngg: 20510 51k
Dase of Collection:

® Tunury s April 2021
Other Notable Fi

& NS Renzmdimping (n=7)
vl in=11
@ Mthamphetaming (=1

“Pyrroliding

® Fenan

@ *Only Drug of Interest n=1)

IN-Pyrrolidino Etonitazene]

8.3 mgimL*

decs net appear in prior literatare or patents.
Recent in viser pharmict-hogival e szt that (s ness wpioid exbibits pteney sinilar by stvniesene (205 more
potent than fentanyl). A-Pyrroliding etonitwzene was first reported by NS Discovery in May 2021 following initial
1 toxicologs case. To dule, vight blood specitens ussociuled wilh postmortem death invesligations in the
L%, have contained N-pyrraliding etanitwene: additional confirmatians are pending, | he toxicity of ¥-prroliding
ctenitizene has nol been eamined or reported bul recent wssoviation with death ameng people who use drugs lads
prafiessionals 1 believe his synilietic spivid rewins the patsnial W cause widesprend harm and is ol public ealih
verolidino ctonitazene have also boen reported vecently from agen

2.4 ngiml

February 2021

ity of New Synthetic Cannabinoid 4F-MDMB-BICA
Increasing in U.S. as Prevalence of SF-MDMB-PICA Wanes

Purpose: The ubjective of his public announsement is lo nulily public health aud public safely, law enlorcement,
clinicians. medical examincrs and coronces, lahoratory personnel, drug treatment providers. and ather related
o8 boul new i i the vmergent synthetic cannabinoid 4F-MDMB-BICA.

Backgrounds Synilitic vannabinaids ars dhomicully munuliclured drugs, vlion wsociaed with
unknown biological offects and health risks. Synthetic cannabinaicls can be preparcd (c.g. plant material. powderi and
puckiged i a varicly of forms fog. ol packugingh Adverse ollools reparled in assuciation with synthglic
cannabinpid use inchude nenrological abnarmalities (e.p.. psvchosis. agitation, iritahility, pasanaia, canfusion
anxicty, cte.). psychiairic cpisodos e, hallucinations, delusions. solf-harm. cte.), other physical ailments fo.g
Tachysardia, hyperiension, aryihmia, chest pain, tachypnea, gastroiniesiingl disiress. acule kidney injury, nausea,
vomiting. fever. hyperglycomia, hypokalomia, scdation, cte.), and dath.

Summary: 4F-MIMB-BICA was first identificd in the United Stetes (115 i plant-like material scized by Jaw
enlorcement in May 2020 and soon aller in fosicology casework in July 2020, with concurrend emergence in
European countrics. 4F-MDMB-BICA is structurally similar to the synthetic cannabinoid 4F-NDMB-BINACA,
differing by n indole v, induzole vore, respectively, AF-MDMP-BICA is an avtivalur of e vannabinaiy reveplur
system and its toxicity can be demonstrated through medicalegal doath investigations paired with eomprehensive
tosicology fndings, o the U,
posumartem (PM) and deiving under the influence of drugs (1L113) investigations. In

IP-MDMEB-BICA hus been identilied in ul least 26 loxivologs cuses ussoviated wilh
nrope. 41-MDMB-BICA has
been ientified in several countrivs, including Hungary, the United Kingdom, Belgium, and Slovenia, Eloven dealhs
wwere attribied w the use of 4-MDMVB-BICA in Hingary henween May and Augnst 20020

@ NFPS DISCOVERY

Case Type
=M - DUID = Unknown

Age Range

ions for Publ

¢ Health

ions for C

nns G

* Implement surveillunee for rupid .
irentification ar'drug nverdose puthrealks.

* Engsge local poison eenters and elinieians
v assist with treatment ulallecled puiients, « N

* ‘Track and manitor geagraphical drug
distribution snd trends.

* “Track demagraphics and knwn rish Fictors
far deeedents and overdose patients.

» Raise uwaneness shout he risks and

dangers assaciared with opinid use.

» Make naloxone available to reercational
drug wsers

Pyrrolidino Etonitazene

Recunme fumilir with the signs am
sympioms assacated with syntheric opinid £
use (6. sedution, respiratory Jepression]
Naloxone shauld be administered to rev
il rspimlory depression and repentd
naloxanc administration may be nece
Iie aware that clinical conditions
iy change nipidly und unpredmbh
alier nalexone ndministralion duc
precipitation of withdrawal
Be mindlul (hal illicit drugs heve Tioied
quality contral, eentaining undeclared
substances thal impac! the expecisd
cllevls or fndings.
Counszl ahout the dangers of symhetic
apioid products and other drugs.

inical

iony fur MEs & Coronery

istril of A-F idir it
OO TG, R G,
BALTL WY iy

Recommendations for Laboratories

@ Utilize analytioal data available puhln,l\ T U\L

* Test T ngw symthetic opioids and their
biomarkers In suspeetcd oplold overdase cases
B wware tha( ELISA sereening for syuthetic
wpivids may nod be speeilic or specialized for the
newes! generation ol compounds; consider mass
speetrometry-brsed sereening,

® Be aware that cancentrations ol synihetic apioids
i biclagical specimens can vary and GC-MS
sensitivity may nat he adequale,

all A-pyrroliding
reference standard is not fmmediately zlml\zvhll

® Ulilize presiously develaped nan-targeiad festing
protacels or desclop sensitive and up-e-date
Testing procedures lor syiilhetic opivids,

@ Prioritize analytical testing of scized drug
sunples vblined from drug everluse scenes
during death investigations,

® Share daa an senthetic opinid drg seirures with
local health departments. medieal cxaminers and
caroners, and related comimunitiss,
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November 2020

Updated Trend Reporting for the NPS Benzodiazepine
Clonazolam Based on Data-Mining for 8-Aminoclonaz

Purpose: The ohjective ol this publ
a

Background: NP'S henzodinzepines. sometimes referred o as designer TN

olam

C NPS DISCOVERY

fampuncEmENL is 1 pravide updated infarmation on diug westing frends w laboraary personnel, medical examingrs
. public health and public safity, ki coforcement, and other related communitics regarding the NPS benzodizezeping elonazolam.

ellects and heallh risks. NPS henzodiazepines are af public health and salely concern due to high
amnesin. Acd

potenicy a Yo dases, pro

drug

with unknown biological

Hilu on and

e suong seda

onal adverse effects inelude loss of eoordination. drowsiness. dizsiness, blurrod vision, slurred speceh, muscle relveation, respiratory

depression, and, in some cases, dealh, Mese fctars make the presence af NPS benodia sepines in forensic casework ol high imporance,

Clanusolum {ulso culled clanilaeolam) first emerged in the

drug supply in 2014 (Curape) and 2016 (United States). Like many NS, donazolam

was first synthesized during drg, develepment in 1971 but was never approved for therapeutic use. Clontazolam is the triazolo counterpart to clonazepam
(Klanupin. Rivouril), Clonszolum appeurs in vurious drug preparalions, including powders, liblets (ie. counlerfeil phurmeesticals), liguids, snd blotlers

Clanazalam has heen

ineluding benzodiazepines and opioids. Trend reporls developed by NPS Discovery previously ing
[Hawever. recent developments show that the posi

Summa

Assessments o drug provalence and positivity

aked 10 adverse events resulting in hospitalization ar death and is commenly reported in eambination with other drugs and:or NS,
aled 1 decline in clonazolim posilivity in Q3 2020.
ity of clonazolam is currenty increasing based on new dara collected after testing far its metahalite

are contingent on accwrate characterization of drug targets within specifie samplos. *hese

assossments include eonsideration of the snalytical methods usod for drug testing und the drg species (e.g. parent drug. melabolile) largeted during method
development andéar data processing, Nitro growp cancining henzadiazepines (e.g. clonazolam. elonazepam) are metaholized in the hady 1 amina
commterpints (e, 8-minoclonsizolam, Tminocloniicepamy. Additionalls. instability of these drugs enn Jead o he produstion of these same umino—

spevies, Therelare, data-mining toe B-minoclomerolum was canduted o all samples angly;

and 2024 1o reevaluale

the pos

vity ol clanasalam

it our sample populations. The results indicate thit the posicivity of clonazolam was proviously undormepotted when targeting only the parent drug and

ale Diomarker for aceurate determination ol lanazl

nminoclannznkan appears 1o he o more approp

laun nse.

Identifications by Analyte in Toxicology Cases
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Clinical Reports

Opioid Overdoses from the Toxicology

Purpose: This report provides new information regarding comprehensive drug testing of clinical biological
specimens collected after suspected opioid overdoses in various cities across the United States,

Overview: Drug use can lead to adverse events and overdose scenarios where individuals present to
emergency departments for clinical evaluation and/or treatment. The culprit can be traditional drugs (e.g.,
heroin, fentanyl, cocaine, methamphetamine) or novel psychoactive substances (NPS); however, proper
drug testing methodologies must be employed for accurate fication and characterization. Street-level
drug preparations can contain undeclared or unwanted substances, such as toxic adulterants or NPS, which
can potentiate effects or lead to adverse reactions. Understanding emerging drug trends and drug testing
results can help direct new or revised approaches to clinical treatment and harm reduction efforts.

Objective: A partnership between the American College of Medical Toxicology (ACMT) and the Center
for Forensic Science Research and Education (CFSRE) was established to comprehensively assess the role
and prevalence of synthetic opioids and other drugs among suspected overdose events in the United States.

Location: Los Angeles, CA Washington
Key Findings:

» 100% of samples were positive
for at least one opioid

Montana North Dakota

Oregon

* Fentanyl (100%) was the only Idaho

opioid detected

South Dakota
Wyoming
» Combined opioid and stimulant
use was observed (50%)

Nevada Nebraska

» Lidocaine was identified as an Utah
adulterant alongside fentanyl
(cocaine not prcmmt)

Colorado
California
* NPS: para-Fluorofentanyl,

zolam, and Bromazolam

Anizona

Location: Pittsburgh, PA
Key Findings:

Texas

= 74% of samples were positive for

at Jeast one opioid i)
= Methadone (41%) was commonly
detected, followed by fentanyl (33%) Hawal
and oxycodone (15%)
= Combined opioid and stimulant use
was observed (48%)
Summary:

= Combined opioid and benzodiazepine
use was observed (44%)

= No single adulterant was dominant
= NPS: Clonazolam, Etizolam, and
MDMB-4en-PINA

Q cfsre

Minnesota

Kansas

Oklahoma

= Geographical differences were observed, including within state (PA)

* Fentanyl was the most commonly detected opioid nationally (73%)

= Combined opioid and stimulant use was common nationally (59%)

= Several NPS were detected (including benzodiazepines & hallucinogens)

Sample Source: Patients presented to emergency departments within ACMT’s Toxicology Investigators
Consortium (ToxIC) experiencing a suspected opioid overdose. Residual, discarded biological samples
were obtained for testing against an expansive library of drugs and other substances. Our findings provide
a near real-time assessment of the drug market and allude to resulting implications on clinical institutions.

Testing: Analysis was performed via liquid ¢ graphy quadrupole ti f-flight mass spectrometry
(LC-QTOF-MS). The scope of testing targeted more than 900 drugs, including a vast majority of NPS and

metabolites. Drug classes included opicids, and d: , among others.

ublication 2
and its pre

Location: Bethlehem, PA

Key Findings:

= 100% of samples were positive
for at least one opioid

= Fentanyl (94%) was very
commonly detected, followed by
para-fluorofentanyl (14%),
tramadol (12%), and heroin (8%)

Massachus Maine

Wisconsin
Now York
Michigan -

Pannsylvania = Xylazine was observed
alongside fentanyl (20%)

» Combined opioid and stimulant
use was common (66%)

= NPS: Clonazolam, 4-MeO-PCP,
3-HO-PCP, para-Fluorofentanyl

lowa wnecticut

Winois  India
Virginia
Kentucky

North Carolina
Tennessee

Arkansas South
Carolina
Alabama
Georgia =
Mississiop} ¥ Comparison to Key Findings in Q1 2021:
= Fentanyl remains the most commonly encountered
Louisiana synthetic opioid in eastern Pennsylvania
= The prevalence of para-flucrofentanyl is incre
Florida

= Opioid and stumulant co-occurrence remained
common and increased from 50% to 66%

» Xylazine remained a primary adulterant of fentanyl

+ NPS continue to appear within this geographical
region and population subset
American College

ACMT of Medical Toxicology
NPRPS
C Cfsre @ DISCOVERY

Q NIPS DISCOVERY

Purpose: This report provides new information regarding comprehensive drug testing of clinical biological
specimens collected after suspected opioid overdoses in various cities across the United States.

Overview: Drug use can lead to adverse events and overdose scenarios where individuals present to
emergency departments for clinical evaluation and/or treatment. The culprit can be traditional drugs (e.g.,
heroin, fentanyl, cocaine, methamphetamine) or novel psychoactive substances (NPS); however, proper
drug testing methodologies must be employed for accurate identification and characterization. Street-level
drug preparations can contain undeclared or unwanted substances, such as toxic adulterants or NPS, which
can potentiate effects or lead to adverse reactions. Understanding emerging drug trends and drug testing
results can help direct new or revised approaches to clinical treatment and harm reduction efforts.

Objective: A partnership between the American College of Medical Toxicology (ACMT) and the Center
for Forensic Science Research and Education (CFSRE) was established to comprehensively assess the role
and prevalence of synthetic opicids and other drugs among suspected overdose events in the United States.

Location: Portland, OR

Key Findings:

= 100% of samples were positive for
at least one opioid

Washington

Montana North Dakota

Oregon

= Heroin (63%) was most commonly
detected followed by fentanyl (50%)
» Combined opicid and stimulant use
was common (63%)

Ideho South Dakota

Wyoming

3 i i i Nebraska
= Combined opioid and benzodiazepine Nevada Iobrskn
use was less common (13%) Utah
= NPS: Clonazolam and Flubromazolam Colorado
California Kansas

New Mexico

Location: St. Louis, MO

Key Findings:

= 95% of samples were positive for at
least one opioid

Texas

Alaska

= Fentanyl (95%) was commonly
detected followed by tramadol (24%)
“ombined opioid and stimulant use
was common (62%)

Oklahoma

Sample Source: Patients presented to emergency departments within ACMT’s Toxicology Investigators
C fum (ToxIC) cing a d opioid overdose. Residual, discarded biological samples
were obtained for testing against an expansive library of drugs and other substances. Our findings provide
a near real-time assessment of the drug market and allude to resulting implications on clinical institutions.

Testing: Analysis was performed via liquid chromatography quadrupole time-of-flight mass
(LC-QTOF-MS). The scope of testing targeted more than 900 drugs, including a vast majority of NPS and
metabolites. Drug classes included opioids, stimulants, cannabinoids, and benzodiazepines, among others

spectrometry

Adknowlkedgements:
P

Location: New York, NY
Key Findings:

= 86% of samples were posi
for at least one opioid

ive

Maine
Minnesota = Fentanyl (69%) was commonly
detected, followed by methadone
(41%), heroin (37%), and
tramadol o)

Wisconsin

New York
Michigan -

Pennsylv

lowa

= Xylazine was observed
alongside fentanyl (31%)
= Combined opioid and stimulant
use was observed (29%)

= PCP was detected (24%)

Ohio
Indiana

New Jersey
Iinois

Maryland
Kentucky

West Virginia | ® NPS: Clonazolam, Etizolam,

MDMB-4en-PINACA, ADB-

BINACA, Tenocyclidine, and
para-Fluorofentanyl

Tennessee

Arkansas

Alal
Mississippi

Louisiana

Key Findings:
= 88% of samples were positive for at least one opioid

Florida

« Fentanyl (69%) was commonly detected, followed by
heroin (25%), tramadol (25%), and oxycodone (25%)

= Combined opioid and stimulant use observed

= PCP was detected in combination
with opioids and alone

Location: Bethlehem, PA
Key Findings:

« NPS: Clonazolam, Flualprazolam,
Eutylone, para-Fluorofentanyl (41%})

American College
of Medical Toxicology

ACM

= NPS: Clonazolam and para-Fluorofentanyl

= 96% of samples were positive for at least one opioid

= Fentanyl (87%) was commenly detected, followed by tramadoal (22%) and heroin (13%)
* Combined opioid and stimulant use was observed (30%)

= Combined opioid and benzodiazepine use was observed (30%)

(25%), as well as combined opioid and benzodiazepine
use (25%)

= PCP was detected without opioids
= NPS: Clonazolam and para-Fluorofentanyl

NPS
C Cfsre © DISCOVERY
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Drug Checking Reports

Drug Supply Assessment: Q3 2021 Philadelphia, Pennsylvania, USA

Purpose: This report provides up-lo-date information regarding the drug supply in Philadelphia, Penmsylvaria, United States. ( [cfsre NPS Department of
Public Health
Overview: Traditional drugs (e.g. heroin, fentanyl, cocaine, methamphetamine) are commonly identified among drug V | @ DISCOVERY

samples in cities across the United States, albeit at varying purities and combinations, Novel psychoactive substances (NPS)
continue to appear within the drg supply, masked as traditional drugs or added to traditional drmg preparations. The drg e
supply nationally remains a dynamic and changing environment, specifically relating to the active drugs contained within Summm'y and Key F]ndmgs

the preparations and the cuiting agents or adulterants added. The drug supply can be different. from city 1o city or even within - 98 samples were reported between April and August 2021
a given community, requiring specific regional assessments. Accurate understanding of the drug supply in real-time is O i ! §
imperative for effective public health and public safety preparedness and response Most “heroin” samples contained fentanyl cut with xylazine;
however, heroin was identified ini the supply without fentanyl
Cocaine and methamphetamine samples were not adulterated;
fentanyl contamination was riot observed in this sample set*
= para-Fluorofentanyl continues increasing in prevalence, being
This report was prepared by Alex J. Krotulski, PhD; Jen Shinefeld, MS; Kendr Viner, PhD, MPH; Teffrey Hom, MD, MPH; ‘ % 5 e < e
for identified as the primary opioid in some “heroin” samples
this study was nternally by the Fredric Rieders Family Foundation; no extemal funding was received. The opi 185, conclusions, arfolt ® W aray® o a7eninas
andor recommendations expressed in this publication are those of the authors and do nol necessarily reflect those of federal, Jate, Tocal, nndlor private Counterfeit “"Xanax” found to contain NPS benzodiazepines

agencies, For more information about NPS Discovery and its programs, please contact npsdiscovery @cfive.org or visit www.npsdj org A ‘

74 &

Objective: A partnership between the Center for Forensic Science Research and Education (CFSRE) and the Philadelphia
Department of Public Health (PDPIH) has been established to accurately assess the drug supply in Philadelphia, Pennsylvania.
This initiative was established as a comprehensive effort. Select drug testing results from samples obtained within the city
were compiled for preparation of this report. The results reported herein may not represent the entirety of the drug supply.

Acknowledgements:
Sara E. Wallon, MS: and Barry K. Logan, PhD. F-ABFT. The authors acknowledge CFSRE and PDPH personnel for thei

olvements. Fundi
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Secorcary Druggs) Secordary Drugis) Sezunduy Dy
’ para-Fluorofentasyl (a=13) » Fentany! (n=2), » -
Heroin (n=5), Cocaine (a=1, froce) para-Fluorofentanyl (ne2) enta o), et a1

R
. Xylazine (0=60), Lidocaine (a=1), » »

Quinine (ne1), rocan (s, X1

Acctaminophen (n=1), N/D (n=3), S AL dekeraier

Xylazine (n=2), Lidocains 1), Png-lulh (n=1), \
Tramadol (umi) Tramadol (ne1)
! - vid ystals
sl e aia ’ Thaaro 4-ANFP (ne3) MDA i L

(a=32
Benzyifontany] (n=2), 4-AP (n=1)

Cocaine (n=10)

I

“Crack” (n=4) “Coke” (n=6)

Etizolam, Flualprazolam

Primary P Prinary Drug
Cocaine (n=4) Cocaine (n=6)
Primary Acubean Amscy Acitean
H/D (n=4) Lidocalne (n=3),
Levamisole (n=1), N/D (n=2)

Levamisole

B s ADB-BINACA | No Drug Detected &, K2, DMT, Faray ADB-BINACA No Dﬂlg Detected
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NPS Scope Recommendations

Recommended Scope for NPS

Testing in the United States TIER ONE (STRONGLY RECOMMEND)

Etizolam" 1-10 2-Methyl AP-237 >10 Eutylone >10 MDMB-4en-PINACA <1

Purpase: The abjective of this repon is 1o provide updated guidance n developing an apprapriate analytical scope
ol westing for nuvel psvchonetive substaness (NPS) in the Tnited Stiles based on vurrent trends und imelligence.

e C ‘CfSI’eV Clonazolam <l N-Pyrrolidino Ftonitazene <1 A/ N-Dimethyl Pentylone  >10  ADB-BINACA (-BUTINACA) <1

Summary: L he NS landseape i ehanging eapidly, requiting laharatoeles to canstantly remain shicast of new and
cuerging drugs Toeull, utionl, ) Sniemionulls, To mest indivilunlized noeds, laborulories muend cxisting
imethads or develap new snes far deteetion and eonfi Ihis can be wing: Tor seientisis 1 i . . .
about NPS deteetions vun be regonalized sndiar ow-s/-dote, making it diffieull 1 determine which drugs should 8-Aminoclonazolam 1-10 Metonitazene <] a]pha-PHP / a]pha—PlHP >10 4F-MDMB-BICA <]
be prioritized al o given linie. NP iscovery and the SOFT Designer Dreugs Cammillee have establizhed the

bl recormmendations for NPS scope bassd on inforoaion fom extensive collaborations, purnerstins, and @ NPS DISCOVERY
imiatives whigh sisld nafonal prrspectives, Susgestel ul-ofl cumenteations wr rporing lnily Gin ngfml b are

Jistad for vach NPS. These values were catcgorlzed (1., 1. 110, and 10 ngimLy and deeermined based on

cuttently ailable quantitative dita andior comparisan 1o stepeturally Snllae NPS within fhe given sub-ghiss.

T Rr——— Flubromazolam 1-10 o/m/p-Fluorofentanyl ~ 1-10  3-HO-PCP/4-HO-PCP <1  TADB-4en-PINACA <l

TIER ONE (STRONGLY RECOMMEND)

o o chrugge oo

et enforicstion cvaddable i 3 2021 on

Thiy report i

Flualprazolam 1-10 TProtonitazene <1 T F-Deschloroketamine <1 SF-MDMB-PICA <1

TIER TWO (RECOMMEND)

Etizolam” 1-10 2-Methyl AP-237 =10 Eulylons =10 MDMB-den-PINACA =1
Clonuzolam =1 NPyroliding Eonitazone <1 "AA-Dimethyl Pemylone 10 AIR-RINACACRLITNACAL =1
8-Aminoclonazolam  1-10 Metonitazene <l alphaPIP /alpha PP =10 4F-MDMB-BICA Bromazolam 1-10 TEtodesnitazene 1-10 ~I/3C1_PCP / 4C1-PCP <1 TSF_BZO_POXIZID <1
Flualprazolam 1-19 T Protonituzene <1 72F-Deschloroketmine sl
Flubromazolam 110 eimipFlorofntanyl 110 3-HO-PCR/4-HO-PCP <1 ¢F1ubr0mazepam 1-10 ‘LCarfentanil <1 3-McQ-PCP / 4-MeO-PCP <1 TBZO-POXIZID <1

TIER TWO (RECOMMEND)

SIS S S o5 S M N-Desalkylflurazepam™  1-10 Isotonitazene <l 3-HO-PCE/4-HO-PCE <l TBZO-HEXOXIZID <l
TF‘IAI’W(H“{VEINII’H 1-10 ~Carfentanil <1 3-Me-PCP § A-MeOQ-PCP <1 BZ0-POXIZIT
"\"DCSD“\)‘JHIIIZ\AB[)HIU‘ 1-10 Isotonitazene =1 3-HO-PCL £ 4-HO-PCL =1 “RZO-NIEXOXIZID =1 Deschlo]‘oetizo]am l _1 0 /Po/m/})_chlorofentanyl ] _] O 3_MCO_PCE / 4_MCO_PCE <] T5F_AB_PF[J-‘PPYCA <]

Desehloroetizolam 1-10 'r(»m’f»(:hlomfenmny\ 1-100 3-MaD-PCE £ 4-MeO-RCE =1 TSE-AB-PEUPPYCA =1
: —E ‘ TIER THREE (CONSIDER
Meclowzzpn 1110 ‘ap23 “0  Desctlockeiomine <1 TSEEOMBRINACA <1
Adinazalam! 1-10 “Lrorphi < “Penylone =1 v -BINAC <1 i
Sl renione [HOHBEIRACH Meclonazepam 1-10 VAP-238 >10 Deschloroketamine <1 TSF-EDMB-PINACA <1

TMetizolam 110 TRutanitizene 110 TMethylenedioxy-PV8 <1 “4F-ABINACA “1

FPyrazalam 1-10 TMerodesmitazene 1-10 : T4-10-DiPT =1 ADB-HUEXINACA =1 Adj_na_zolamf 1_ 10 ¢Br0rphine <l Tpentylone <1 ¢'4F_MDMB_BINACA <]

TMetizolam 1-10 TButonitazene 1-10  "Methylenedioxy-PV8 <l V4F-ABINACA <1

VPyrazolam 1-10 TMetodesnitazene 1-10 T4-HO-DIPT <1 ADB-HEXINACA <1

for inclusior sion) hased on local, national, and’or international frends.

@
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NPS Discovery Toolkits

@ NPS DISCOVERY
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Value of Open Access Drug Early Warning System

 Readily available information can:

— Build greater understanding of drug markets, drug trends,
and use patterns, etc.

— Assist medical examiners and coroners (and toxicologists)
determining cause and manner of death

— Assist clinicians in understanding sign, symptoms, and care
— Allow for scheduling / control of new synthetic drugs =

— Allow people who use drugs to make more informed
decisions and promote harm reduction

— Steer future NPS, scientific, and medical research

— And so much more ...

C cfsre @) NPs DISCOVERY

Factor 5. Scope, Duration, and
Significance of Abuse

[sotonitazene, similar to etonitazene
(schedule I), has been described as a
potent synthetic opioid and evidence
suggests it is being abused for its
opioidergic effects (see Factor 6). The
abuse of isotonitazene, similar to other
synthetic opioids, has resulted in
adverse health effects. [sotonitazene has
been positively identified in 18 death
investigation cases spanning between
August 2019 and January 2020. These
reports were from four states—Illinois
(9), Indiana (7), Minnesota (1), and
Wisconsin (1). Most (n = 12) of the
decedents were male. The ages ranged
from 24 to 66 years old with an average
age of 41. Other substances identified in
postmortem blood specimens obtained
from these decedents include etizolam
(6); flualprazolam, a nonscheduled
benzodiazepine (7); fentanyl (6); heroin
(3); tramadol, a schedule TV substance
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