cfsre O NIPS
rogeiong presloce Q’ DISCOVERY

Novel Psychoactive Substances (NPS):

Up-To-Date Emerging Drug Trends

Alex J Krotulski, PhD — Associate Director (CFSRE)
The Tail Wagging the Dog - Staying on Top of Emerging Drug Trends / Sunday August 15, 2021, 1:00-2:00 PM
2021 IACP Training Conference on Drugs, Alcohol, and Impaired Driving (DAID)


http://www.cfsre.org/
http://www.npsdiscovery.org/

Brief Introduction

* Alex J Krotulski, PhD * | have no conflicts of interest to disclose.

— Associate Director — CFSRE
— Program Manager — NPS Discovery * |am ascientist and employee of FRFF / CFSRE,
a 501(c)(3) non-profit research and

— Forensic Toxicologist / Chemist , o
educational facility.

C ‘Cfsre @) NPS DISCOVERY 2



Background
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Novel Psychoactive Substances (NPS)

* (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. Usedin 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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The Vast Universe of NPS

NUMBER AND CATEGORIES OF NEW PSYCHOACTIVE SUBSTANCES REPORTED TO THE EU EARLY WARNING SYSTEM MUMBER AND CATEGORIES OF SUBSTANCES DETECTED EACH YEAR, FOLLOWING THEIR FIRST DETECTION, 2008-18
FOR THE FIRST TIME, 2008-19
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Source: www.emcdda.europe.eu
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NPS Classes and Sub-Classes

* NPS Opioids:

— Fentanyl Analogues
e Carfentanil

— Diaminocyclohexane Benzamides
 U-47700

— Benzimidazoles
* |sotonitazene

— Cinnamylpiperazines
e 2-Methyl AP-237

— Thiambutenes
e Piperidylthiambutene

— Piperidine Benzimidazolones
* Brorphine

— Etc.
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NPS

Classifications
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NPS Challenges

e Synthetic drugs present in forensically relevant
samples often remain unidentified due to scope
of analysis and analyst experience/expertise OQ
— But... what do you do with a positive finding?

* First identification are often lagging or delayed

— Analytical capabilities, testing performed

— Standard reference material

e Historically, there had been no centralized
reporting system within the United States
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Resources For Emerging Drug Information

* NPS Discovery  EMCDDA

— www.npsdiscovery.org — www.emcdda.europa.eu
 Cayman Chemical e UNDOC

— www.caymanchem.com — www.unodc.org/LSS/Home/NPS
* Drug Enforcement Administration  World Health Organization

— www.dea.gov — www.who.int

— www.nflis.deadiversion.usdoj.gov
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NPS Discovery
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NPS Discovery

* Open-access drug early warning system with a national perspective

BLOOD
WITHIN 24 HOURS FROM
THE LAST USE

DATA  poanmen
STREAMS \ :

SALIVA
TO 1 DAY TO 5DAYS

b s SCIENCE
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NPS Discovery Iniatives

Intelligence & Surveillance © Monitoring il

Response A Forecasting CD'

* 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 o * 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 % é )IIIIIIII
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Timeline for an Emerging NPS

Monthly

New drug
introduced on
market

Next new drug
introduced

Immediately / Proactively

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

First |ntQX|Fat|on Drug fivst detected Lab challenged by Availability of
cases (clinical or

forensic) I el R drug (data-mining) material

New drug Additional cases

scheduling action eElTErTEs Validation of testing

(state or federal) (clinical or forensic) IELDEE methods

1-3+ Months 3-12+ Months 3-6 Months 1-2 Months
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Testing Workflows for NPS

Population & Source Analytical Methods e Model Scenarios:

= o = | LC-HRMS
H il vl — Unknown powder found near
- decedent

® - * -
O - — Suspected drugs overdose with no
< identifiable cause of death

Forensic

A\ -, — Individuals acting / driving erratically

with negative toxicology

Drug Material

& —— department with adverse effects
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Current NPS Trends (UPDATED)
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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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Eutylone
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Emerging Market Trends

* NPS Benzodiazepines * NPS Opioids
— New drugs continue to appear, more so — Increased potency = challenging
than in previous years — Rapid emergence and turnover
— Retain simple chemistry but can vary in — Increased sub-class variety

potency and effects — “Nitazene” analogues and AP series

— “-lams” are most common (etizolam)

e Synthetic Cannabinoids

. . .
NPS Stimulants and Hallucinogens — Less structural variety in recent years***

— Same stimulant, little turnover — Retaining high potency

— New hallucinogens — More “ADB-” variants emerging

e PCP and ketamine analogues
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NPS Discovery Reports = www.npsdiscovery.or

oses from the Toxicology Investigators Consortium (ToxIC) Fentalog Study Group Q22021
@ [cfsre o S S Iy P S —
N Q NPS DISCOVERY o vl i g b g b pom byl ooy gl eyt b b
Overview: Drug use can Jead 1o adverse events 3nd overdose scemsrion where individuals peesent 1o . 1 o ] o 0 St M et O ey peewte
emergency departments for clinical evaluation and or treatment. The culprit can be tradsional drugs (e g . Sy
Purpose: The objective of this public announcement i 10 notify public health and public safety, law enforcement hecoin, fentanyl, cocaine, methampbecamine) or novel psychoactive substances (NPS), however, propes Testing: Analysis as pesformed via bqusd chromatogsaphiy quadrupole time-of-faght eiass spectroeetry
N-Pyrrolidino Etonitazene lin medical examiners and coroner, lshorak snnel, and all other related wigsriaspon ‘o g mahodelois s e amplyed e e enifaio sd iz, Swwt el (LC-QTOF-MS). The scope of testing targeted more than 900 drugs, inchoding  vast majonty of NPS and
clisicians, modical examine coron tory porsonnel, and all cchor relaied commmunitios - Q NPS DISCOVERY g prepasaticns can contain undeclared cr urnvanted nubstances, such 31 foxsc adulerants or NPS, which metaboles Drug classes mchuded opioids sumlints, cannabinonds. and benzodiazepioes, among others
Sample Type: Biological Fluid nformation surrounding the emengent synthetic cannabinoid 4F-MDMB-BINACA iy Mm.,.,. ,ﬂm: - :w, » ,;:,,, ,(,:,N:,v kl:‘m,r‘,',,::, m,:::z,,:m ::.:“ \esting e LS e s o B
Summary: 4F-MDMB-BINACA, first identified in seized drug casework in the United States in December of 2018, S TR P e houg AFAE g, Tl o CPLS s o bt e s o i s st
z ! has been in crght blood specimens tod with post-maortem death mvestigations and driving under the — Age: between the American Coliege of Medscal Texicology (ACMT) and the Center it o Mo DDA o o i e o o St e B1IOACR) T ot et
Latest Revision: May 13, 2021 influence of drugs (DUID) investigations. 4F-MDMB-BINACA is very similar in structure 10 the popular synthetic R('::w;";f::‘;:‘“;?i“'“"‘m:’;"::d::’:::"‘:‘ﬁ :‘;;:;‘:‘;":’" g pa g T
cannabinoid SF-ADB (SF-MDMB-PINACA), differing by the removal of one carbon (-CH,-) linkage from the R "
Date of Report: May 13, 2021 carbon cham (or tail) portion of the molocule. SF-ADB has boen associated with a large number of adverse events, I
including death, The pharmacology and toxicity of 4F-MDMB-BINACA have not been explicitly studied: but its [T— i““""' PR ARL PA
relation 1o SF-ADB and sssocistion with drug uscr deaths lead professionals 1o believe this new synthetic Jucles. CA iapizivasd Ky Findings:
cannabenoid would be an active novel paychasctive substance (NPS) and retain the potential 1o cause adverse cvents s IR Masaiiots s | 00N o simpis v i
were positive
( Background: Synthetic cannabinoids (“Spice™ or “K2") are chemically manufactured drugs, ofien associated with 3 Parpese: The checine of s sepen 1 10 proode padece s deveepag  pprpease smavcl scope of it O [e— « Featanyl (94%) was very
unknown biological effects and health risks, & dangerous combination for any recrostional drug wser. Synthetic R e o s, e QRS U e Vo4 s e =t e AR s W ; ommcoly deced, ilomnd by
" conmabinoide cun b peopaed (5, phat maeril, poder) s pakaged (o5, ol packaging) o 2 vret of orms. [UBRIRAEE] “: cfsre — o e e
\ ™\ Recently. synthetic cannsbinords have been wentificd m combmation with more traditional drug supplics, including ® Dec "—"‘&: L i dacmanyras deposoal deprosdronabasisbods V (o el I: Sxiasns Wex shoarved
) the heroin supply in Philadelpbia. PA; 8 circumstance tha lead 10 more the 160 drug overdoses n the city overone PRP RIS, o, This c2n b0 chaienging fi sciomtions 0 i Novoss linanyces o @ | alongside fentanyl (20%4)
and hervin. Advense effects reported in association with P st NP derecton cam b egronaind snd ox ot o-doe, making 8 il 1o dserme whch dags ook L o + Comtined oproid and stmalact
lities (e, prychosis, agitation, irvitability o SF-Mi e priounized 4 3 prven teme. NPS Dicovery and the SOFT Desigaer Drgs Committes have establsbed the . 3! | use was common (66%)
- > P ations, dokusions, self-harm, ek, other physical o sPAll b rrommndon o % woge bl o hmion b o clibmiom,prmebp, md C NPS DISCOVERY s oo oy |- NPS: Clonazolam, 4-Me0-PC,
o a1 e >Q Qttmmule S it anncns % el et which yaeh ol perspectves Suggecied cu.off concemmanoes o reportaeg s (m e ) we , - PCP, para
I'rend Report: Q2 2020 NPS Stimulants & Hallucinogens in the United States SNSRI S, [t i bl oo Segpecd s oo = syleg Kok et 5 s e s | ZHOPCP. e Flcrema|
1. GENERAL INFO ). and death. . - r— o
o rem—— re——— S s || S Gl P TS T
TUPAC Name: Pl o S e ek ™ padutons o Clncass [ T
enlew: New bt absces (WP g e ucinogans, coaeinue o pose grent chalenges fo forcaax K GIRONGLY RECOMMEND) Yo  Fentany! temains the most commonly encountere
., A pemese. Btk NP3 stamions s NPS oo hav boa i n sy o o e Samiior with the signs and \ TEER ONE (STRONGLY RECOMMEND) " [, syvihetic opioxd i castern Peansylvania
:'":_]‘:“ donth o Malatelaiog o ourent songe of saalysls son s assoxciated with synthetic | Etzolem’ 110 Metonstazene. <a Eutylone 510 MDMB-4nPINACA <1 [0 pom VS v Noska +The. ptr\ahnrr of para-fluorofentanyl 1s increasing
9 4 " i " binond usc. can range from { o, |,
Objeetives Our bossiury cmpl 6 bl i sl e o ol e find agitated delirvum to sedation, Closazolam < ompFlovofmtamyl 130 JCHCP/ACIECP <1 ADBENACABUTNACA) < vas commonly e S e miond
Peap—" - s spcometey hy i svowal. snd bradycendia fsaavi G3) Hewet
LC-GTOR.MS) The sope of s coman er tha 80 g, ochadin vt ety of NPS s he b, T ppeoech llows o alicrnate and overlap. X SAmnoclonzolm 110 Brorphine <1 JHOPCE/4HOPCE <1 AF-MDMB-BICA <
euk-time dcwtificaton of cmering wimedants s halucinopens, s fther dets smalysis of emportant reub. This preject was conduc . 'y 2
o s i o iy e % Ao ..f" of NMB Labn. Foremsic con types Naked 1o fhent e iochude ?7_;";;“'_',';‘;:‘;3;';;';;""‘ Fluslprazolam 110 Isctonstazens < IMONE SMORE < SEMDMBPICA < Philadelphia, Pennsylvania, USA
3 Investigatsoms, meshc der the inflaence of drugs (NI smvestigaions. The resubte in thés report represent = Syr = = = =
o b o PSS feston S CTSRA o i o s o pl g, S g o scars g « bl that ilcit drugs have o A Fbvoeazolen 1-10 Cartrran <1 ad
3 quality control, containing N 2 ” 2 Parpaset This repent ee: I
CAs¥ Jarcd substances that smpact the <> TIER TWO (RECOMMEND) VA € [cfsre 0) NPS Public Health
S Sti i sitivity ombination: oh sl efios or gy % Bromazotn 110 PEE 10 1 FADMBINACADEADE) <1 Etizoll]  saopies i i Gy bt G sy
. Y 2 2 >1 Deschloroketamune < C p <
Synonyms: 1 about the dangers of synthetxc A .
Nttt Peatyione. I 1 Frequency pinosd products and other drugs Adsmazoloms’ 140 2MeSyIAP2I] 10 SMONP SMORP < AFMDMBBINACA <1 - 4 coming mpent x a8 ‘Summary and Key Findings:
Source: i Ponyione Futyiose s Blirolan'+ Fentant) + Cocaiue N o e s Accetie s of i g oy s v s[RI ADHI 2021
NeEthyl Heptedrone  I—" | ll = > o (' ; Incadations fer ME's & Coroncry Recommendations for Labed Pyrazolsm. 110 N-Pymohdmo Etontazene <1 JHOPCP 4HOPCP <1 4F.ABINACA < wperative for rﬂ!.ll‘vu\l\l; n:mv.mlml. »ld e (e « Mot *haroln” samples contained fnanyl cut with xylezine;
utylone + Etizolam + Cocaine joctive: senilip Yetwem S Canter fix Forms o Research wd Education (( (e Ph s -
HO-PCP — - or new synthetic cannabinoids and their @ Utilize analytical data avail . . ] ¢ alphePHP aghaPHP 510 . . mm Bty Hrred oo ,‘,,':i,,.” Mo ‘hawever, beroin vas identified in a few samples —
Eutylone + Fentanyl + Cocaine 1 frkcrs in suspected synthetic cannabinosd identification of 4F-MDMB] — T maistve was sabinbed 1  encorehenie el Selet drug HARE e o s o " .
Ethylphenidate  — | Ty : . onc caves synthetic cannabinosds i rc TIER THREE (CONSIDER) were i pr d
Eutylone + Fentan; ¢ 10 your labor: o ol ¥y Ade | Kt " v S
Dimethylone  — | > A faer testing for synthetic cannabinoids if wailable 10 your laboral S T s 5 R B | Avk et b i 2 A i, B, e St o i
Important Notes: All id L : frstances result i an unspecified drug ® Develop sensitive and up-to}
° utylone  I— y procedures for synthetic can
comparison to anaiysts T ik
oy — New Discoveries in Q2 2020 are that ELISA screcning for systhetic  ® Pricwitize analytical tesing 4 0 i 8 ey el 1 Soge Throl Barges
” . bunonds may not be specific or specialized  samples taken from drug ov ;
Prepared By: Alex J K] Alpha-PVP  S— | fe newest gencranon of compounds. consider  death mvestigations _
F. Fogarty, MSFS, DA R . ’ { [pectrometry based scrcening o Soweifits on muibatti e
AHO-DIPT | Sotved Devg bincads in biologacal specimens can be very  cxaminers. and coroners
» x is0n 10 other drugs or NPS; GC- pa— p—— —
+HODET ' iy may oot e, S W T— r—
Cacoure %07  IEE—_—— e -
% @R ) \
AF-Methylphenidatc  IEG_— - s
AHOMET 3 uspirone (1 |
Alpha-PHP/Alpha PillP  —— € cfsre | i Fhnofsns
2F-Deschloroketamine EEE——————— 4 v Q
Futylone  IEEG———— 0
b » " nl (Q) res oscovery |
ADB-DINACA ADB-BINACA
. | I : '
.. ADB-BINACA ADB-BINACA

‘CfSI’e Q NPS DISCOVERY 58


http://www.npsdiscovery.org/

Acknowledgements

* Center for Forensic Science Research * NMS Labs
& Education (CFSRE) — Donna Papsun ‘ N MS
— Barry Logan — Sherri Kacinko e
— Mandi Mohr

— Melissa Fogarty
— Judith Rodriguez-Salas
— Sara Walton

¢ ‘cfsre I\ NPS DISCOVERY N
@ ©



€ |[cfsre NP5
N | s (Q’ DISCOVERY

Thank You!

Contact Information: Visit & Follow:

Alex J Krotulski, PhD www.npsdiscovery.org

alex.krotulski@cfsre.org Twitter: @ NPSDiscovery

@CFSRE_



mailto:alex.krotulski@cfsre.org
http://www.npsdiscovery.org/

