Nuove sostanze psicoattive: la nuova
frontiera delle dipendenze
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Definizione

A Le nuove sostanze psicoattive, anche definite
legal highs, smart drugs, designer drugs,
chemical research, sono un gruppo eterogeneo
di sostanze psicoattive, di nuova sintesi o di
nuova immissione sul mercato delle droghe
débabuso, capace di mi ma
droghe tradizionali, ma che differentemente da
gueste, sfugge al controllo dalla legislazione
internazionale.

A EMCDDA, 2013

Epidemiologia

A Tra il 2005-2017 sono state segnalate 803 NPS

per | a prima volta attr
System

A Tra il 2008-2017 sono state segnalate 803 NPS

in 102 Paesi facent. p a

A 11 19% dei Paesi ha identificato piti di 100 NPS
sul proprio territorio

A Lo studio Flash Eurobarometer (14-24 aa) del
2014 ha evidenziato che la prevalenza media
l 1 feti me di uso di NPS
9.7% in Irlanda) conto il 3% del 2011

A UNODC, 2018; EMCDDA, 2018
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GLOUAL EMERGENCE OF NEW PSYCHOACTIVE SUBSTANCES
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New psychoactive substances notified to the EU Early Warning System for the first time 2005-17: number per year (left)
and total number per category (right)
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Mumber of deaths
2 7 Methiopropamine, alpha-methyltryptamine
and novel benzodiazepines are involvedin —
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Figure 1: Number of deaths involving selected substances
occurring between 2004 and 2013

England and Wales
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Figure 4: Age-specific mortality rate for deaths involving
legal highs occurring in 2004 to 2013 combined
England and Wales
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B Psychotic disorders
B Depressive disorders
W Bipolar disorders

Cannabis users
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Perché sono pericolose

A 1l vero pericolo legato alle NSP &
costituito dalla combinazione:
sostanza sconosciuta, mercato
alternativo, marketing innovativo.

A Complessivamente, ci troviamo ad
affrontare un cambiamento storico
nel consumo di sostanze ricreative
con enormi interro?ativi sugli
effetti in acuto e a lungo termine,
interrogativi sulla prevenzione e
sul controllo, interrogativi sugli
approcci terapeutici, e sulle
complicanze psicopatologiche.

Percheé sono cosi popolari?

A Sono legali.
A Mimano gli effetti delle droghe tradizionali

e d

eci

te (Xtacy

A Danno un senso di sicurezza perché sono
spesso vendute come derivati vegetali,
spezie, fertilizzanti per piante, sali da

bagno.

A EMCDDA, 2013; Kapka-skrzypczak et al, 2011

ol
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Come si diffondono?

A Smart or Head shops sul territorio
A Internet shops
A Research chemical stores

A Vardakou et al., 2011;Davies et al., 2010;

Al nternet ShOpS (sono passati da 170

del gennaio 2010 a 693 del gennaio 2012. Le
sostanze piu vendute: kratom, salvia divinorum,
hallucinogenic mushrooms, methoxetamine, 3,4-
methylenedioxypyrovalerone (MPDV) 5,6-
methylenedioxy-2-aminoindane (MDAI), and 5-

iodo-2-aminoindan)

A EMCDDA 2015
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Kit germinazione 12 Jiffy
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Bilancia elettronica

A Descrizione:

La Bilancia elettronica piu
Resistente e Stabile a
scapito delle dimensioni:

- pesa fino a 500g con una
precisione di 0,1g.

Informazione:

E' la Bilancia elettronica piu
resistente!

Disponibile nei colori nero e
argento.

Display retroilluminato,
piatto di pesata in acciaio
Inossidabile, chiusura di
protezione e protezione da
sovraccarico.

A

VapBong vaporizzatore portatile Descrizione:

VAPBONG e il non-plus-ultratra i vaporizzatori portatili!

| vaporizzatori consentono di estrarre il 97/98% del principio
attivo della sostanza desiderata!

Se confrontato ad un metodo per combustione, tramite il quale
si estrae circa il 30% di principio attivo il resto brucia, si
intuisce la validita del Vaporizzatore!!!

ITfunzionamento e semplice ed efficace. Il suo utilizzo
Permene di estrarre i principi attivi delle piante tramite un

lusso di aria calda, ma senza arrivare alla combustione. Il
ve;pore che viene inalato contiene tutto cio che una pianta pud
offrire, evitando pero i residui tossici dovuti alla combustione.
VapBong e realizzato interamente a mano utilizzando vetro
borosilicato di alto livello (3.3), che permette una facile pulitura
ed un alto livellodi igiene. La qualita ottenuta dall'utilizzo del
VapBong e paragonabile solo a quella di vaporizzatori fissi dal
costo estremamente piu elevato. Il finto pennarello permette di
trasportarlo in tutta sicurezza.

Contenuto:

ITKit comprende:

nAl vaporizzatore portatile VAPBONG

nAL tubo in vetro borosilicato esterno

nAl finto evidenziatore da usarsi come custodia / nascondiglio

23/02/2019
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Marijuana Liberalization in Colorado
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Cosa si vende?
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purity-adjusted, inflation-adjusted, average retail
price for one gram of cocaine (2007 dollars)
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ACocaina/atropina

A Aumento del rischio di danni cardiaci.

A Il diazepam potrebbe avere attivita
protettiva

A BraidaD. et al. J Pharmacol Sci. 2008

ACocaina/levamisolo (tetramisolo)

A Il 4 metil aminorex ha azione simil
anfetaminica

A ChangA. Clin Pharmacol Ther. 2010

A Il levamisolo determina neutropenia e
vasculiti necrotizzanti, danno renale

A Walsh N.M. et al:J Cutan Phatol. 2010
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Levamisole is an antibelminthic drug banned by th

the original work is properly cited.

e US Food and Drug Administration (FDA) in 2000 because of its dangerous

G D R A ULt e S W L RS reported 1o causc cutancous vasculitis in

presented with purpuric rash and skin necrosis. found to have positive c-ANCA and anti-proteinase 3 antibodies. Her skin biopsy
el e

showed fibroconnective tissue with signs of necrosis. acute and chronic i he was

with is and treated with

of cocaine use and local wound care.

1. Introduction

isole is a wveterinary antihelminthic drug that was
1y for the of several
ing certain i and rhe toid arthritis [1,

2]

In 2000, the US Food and Drug Administration (FIA)
banned the use of levamisole in the United States (US)
because of dangerous side effects such as agranulocytosis and
skin necrosis [3, 4]

‘Ower the past few years, levamisole has been identified
as an adulterant in cocaine, used to add weight and volume

g Since 2010, numerous reports have emerged

of a 25-year-old female patient,
cocaine user, presenting with painful dark discolorat
lonwver extremities

2. Case Presentation

A 23-year-old African-American female patient presented to
the hospital for painful skin lesions over her lower extremities
nd neck.

Her past al history includes cocaine and heroin
abuse and hepatitis © virus infection for which she never
received any treatment. She smokes one pack of cigarettes and
consumes 2-3 alcohelic drinks per day. Patient snorts cocaine
on a daily basis, and her last use of cocaine occurred one day

prior to her presentation.
“The onset of the skin lesions was acute, started seven
days prior to presentation. when she started complaining of
1 shins and retoauriculas

Lustniig sensution over the auate
On presentation, patient had a temperature of 99.7 E
blood pressure of 118/67 mmHg. heart rate of 90/min. and

neck, retroauricular areas, with palpable collection beneath
the skin at the posterior aspect of the neck. Examination

also the p of . bilateral,
and posterior lower extremities skin lesions, of varying sizes,
purplish in color with eryth border.

tender, with necrotic center (Figures 1, 2, and 3). Oral mucous
membranes were normal, and the rest of the physical exam
was unremarkable.

23/02/2019
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Aminorex, a metabolite of the cocaine adulterant levamisole, exerts @c,esmﬁ,k
amphetamine like actions at monoamine transporters

Tina Hofmaier %, Anton Luf”, Amir Seddik “, Thomas Stockner *, Marion Holy*, Michael Freissmuth *,
Gerhard F. Ecker©, Rainer Schmid ", Harald H. Sitte **, Oliver Kudlacek

o matiture of Pharmacology. Center for Fitysiology and Pharmacology. Medical University e waelringersiasse 134, 1090 Vienna, Austria

Dipariment of Laboratory Medicime, Nbedical Sntverstty of Vicnt, Wachringer Cusrtel 16-20,
University of Vienna, Department of Medicinal Chemistry, Althanstrasse 14, 1090 Vienna, A

ARTICLE INFO ABSTRACT

history: such as and cocaine are illicitly used drugs that act on neurotransmitier
Avastabic online 1 Decernber 2013 tramsporters for or
severe However, an i health threat arises from adulterant substances whi
eywords: added to the illicit compotnd wi on. One
Levamisole drugs sold as cocaine is the anthelmintic drug levamisole. We tested the effects of levamisole on ne
Aminoresx = in HEK293 cells. Le
Neuratransmicrer transporver potent than cocaine In blocking norepinephrine and dopa

Aelterant In addition. did not trizger any appreciable substrate effl
IevarIore ane Cotaine Are redueniy co mamimstere
N, a at i

already mild effects on norepinephrine transport

it did not enhance the inhibitory action of cocaine. L is ta . a formerly
marketed anorectic drug. which is as an i e the

i and fes of and found it to exert strong effects on all
three neurotransmitter transporters in a manner similar to ine. We that
while the itself has only effects on its

met e aminorex may exert distinet pychostmulant effects by ISself. Clven that the half-dme of lev-
misole and aminorex exceeds that of to conclude that after the cocaine effect

Facies ot the Tevammisole/aminores effect ks in-
3 The Anthors. Published by Flse

£ Lrel Open aceees

Introduction and to a number of other intracellular effects which actively in-
crease the of left

in (SERT). i (Sitte and Freissmuth. 2010). In contrast, cocaine raises the synap-

(MET) and dopamine (DAT) be]nng to the family of Na*/Cl -depen- tic of by i the activity of these
dent neurotransmitter transporters and remove their substrates to transporters. Both classes of compounds are sold on the street mar-

ket for russ at the risk of the users because both the quality
2nd identity of the purchased drugs are without any control. This
and Baumann, 2003). situation is alleviated by th
f all of these transporters Prevention project -checkit! Cmeck your drugs’, w
free and anonymous analyses of drugs. Thereby drug consumers
gain information about the contents of their drug as well as possi-
ble risks of those compounds. Importantly and often to the great
surprise of the user, the purchased drug does Not contain the com-
Abbreviarions: SERT. sexotonin : NET. : pound under the name it was sold. Recentiy: a survey of unknown
DaT. hT D, B, street drugs from the ‘checkit!” project revealed that a combinatio
HERES Ber AELCT R periormiante iauid chrimaimanhy: 16! Tluia pet ine a sine (mePe) was sold
Chromatography - mats SRectrametny.
+ Corresponding authar. Tel.: +43 1 40160 31323,
E-rmaif address: harald st medun i U CHLBL Steee)

Ampheramines lead to a reverse ac

under the name
‘ecstasy’; (Rosenauer et al. 2013)). Hence, the combinations of

7-0185 © 2013 The Authors. Published by Elsevier Lid. Open aceess imisr CC BY licenss
b 0rE 10,101 G/i.neuine 2013.1 1
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Cocalna nera

A Cocaina contenente tiocianato di ferro e di
potassio, rame e grafite usati per superare
I controlli dei cani e | narcotests tradizionali

A Laussmann et al 2014

A Cocaina + sildenafil e analoghi

A Usata per potenziare la prestazioni
sessuali, aumenta notevolmente il rischio
di IMA

A Dronet 2011
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A Speedball: cocaina associata ad eroina.

A Rischio di depressione respiratoria dopo la
fine dell 6effetto sti

A Dronet 2011

ACocaina/alcol=cocaetilene
A

A Aumentato rischio di danno cardiaco,
epatico, immunitario. Aumento di 18/25
rischio di morte.

A Andrews et al. J Addict Dis. 1997
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ASegnalate intossicazioni da
sintacaina, analogo sintetico della
cocaina.

A Lonati et al 2014

A Presenti in commercio altri derivati sintetici
qguali dimetocaina e 3-fluorobenzoiloxy-
tropano

A EMCDDA 2013

23/02/2019

35



23/02/2019

36



PROOF COPY ONLY

DO NOT DISTRIBUTE

LETTER TO THE EDITOR

MT—45: A NEW, DANGEROUS LEGAL HIGH

To the Edivor:

Epidemioclogical data confirm that the uss of new
psvchoactive substances iz on the rise around the
world.* Mumerous reports have described medical
emergencics associated with the consumption of
unconvenatonal drugs of misuse bought in *head” or
“smart” shops or oaline.® New psychoactive sub-
ssmanees, also referred as “legal highs,” “smart drugs,”
or “research chemicals.” are a large group of both
plant derivacives and synthetic compounds, also in
combination, purposcfully desiganed as legal altsrna—
tives vo illicit substances of abuse. The most popular
and widely-spread new psychoactive subseances are
synthetic cannabinoids and synthetic cathinones,
however, various differcar compounds such as
amaphesamine-like malecules, arvleyclohexylaraines,
synthetic hallucinogens, prescription drugs and hor
moncs have been found in recrearional produces
markeeed as legal highs_?

In 2013, a study of Kikura-Hana and colleagues
performed on rccrcational products markcted in
Japan afrer the introduction of genecric scheduling of
synthetic cannabinoids, revealed the presence of
ncw sypcs of psychoactive substances as MT—45 and
AFL-7O21, ncver found before.® In 2014, the Swredish
Mational Focal Foint has signaled the presence of
MT-45 in biological samplcs of 11 mcn doccascd
after conzumption of recreational substances.
Furthermore, stll in Sweden, MT-45 was analytically
confirmed in biclogical samples of rwo cases of
scure incoxication and in a perzon suspected of a
erime. In particular, MT—45 fernoral blood concentra—
tion in the 11 deccased ranged between 0.3 and
1.9 pe ke, and the substance was associated with
other drugs of abuse. The Swedish MNational Board
of Foreasic Medicine concluded that in one case,
MT-45 was the cause of death (femoral blood con-
centration of 1.9 uglgh  MT 45, ITFAC name 1-
eyeclohexyl41,2-diphenylethyllpiperazine, is =
piperazine derivative with a molecular weight of
348 52428 g/mol. Currently, it iz available as a
research chemical anly

Analgeszic activiry evaluated in mice by the tail-
pinch mecthod via subcutancous and inravenoicular
dose of MT—45 isomers showed thae S(+) enantdomer
and racemare were more potent than morphine,

DOI=10.505 5/ pora_Z014 03000

while R} omer  displayed weak ace
Maloxone sterecspecific binding assay showed thar
S5(=+) enantiomer was more active than racemane,
while in morphine stercospecific binding assay the
results were opposed. Hill's cocfficicnt was 1.21,
0.56, 0.78 and 122 for R{-} isomer, 5(+) isomer, race-
mate and morphine, respectively. These results sug-—
gested that R(-) cnantiomer and morphine intcracte

with opiate receprors in a similar mode, while 50+
.

dry.

A study performed on both mice and ratz showed
thar the activicy of S(+} isomer was slighty rmore
poteat than that of racemate. Differently , it was
highly more potcat than thar of R(-) izomecr. In rab-
bics, racemace and S(+) isomer produced a negligi-
ble hyperglycemic and miotic effect * Additionally
preclinical studic: also highlighted the povenrial
abuse liabiliy of S(+) isoraer® In this regard, struc-
sure-activity studies suggested that the nitrogen at 4
position played a key role in derermining the raor-
phinelike effect of MT-457

In conclusion, MT—4$5 is a little-known substance
and no study has cvaluatcd s phammacological and
toxicological properries in humans Preclinical soud-
ies have demonstrased that this piperazine derivative
cxorts an analgcsic activity rmorc potcat than thas of
morphine. Unlike morphine, it produce:s a low
miotic effect and this pamicular could cause misdiag-
nosiz compromising the pharmacological treammcns
thar iz bazed on opioid antagonizts such a: aalox-
one. Ia addition, recent evidence suggese that recre—
ational products cumrently available contain a combi-
nation of MT-45 and A-834735, 5-fluoro-PB-22
4-methylbuphdrine and < methoxy-alpha FVE
increasiag the risk of severe side cffects.¥ MT-45
could become a acw public health concera. thus,
the vigilance is highly recommended in order to
monitor and prevent the spread among drug users.

Maurizio Coppola, MD, Treparument of Addiction,
ASL CNZ, Alba, Italy.

Raffaclla Mondola, MD, Deparorment of hMeatal
Health, ASL CN1, Saluzzo, Italy
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LETTER TO THE EDITOR

W1 5: A NEW, POTENTIAL OPIOID OF ABUSE

To the Editor:

In recent years, epidemiclogical and clinical infor-
mation have highligheed a significant increase in the
uze of ncw psychoactive sub: ez around the world *
These compounds, sold in smarn shops, research chem-
ical sores and enliac, inchide boeh syathenc molocules

and plaot Svatives the
effects of uaditional and illicic drugs of abuse*
Ian 2013, in addition o many aew syachetic

cannabinoids, cacthinconcs, pheacthvlamines aad
arylalkylamines, five syathetic opioids have been
officially notificd for the first time to the Europcan
Moaitoring Ceatre For Drugs And Drug Addiction
(EMCDDA) via the Early Warning System (EWS)_®
Among them, W-15, IUPAC name S-chloro-N-[1-£2-
pheaylethyllpiperidin-2 ylidencl-beazeacsulfon-
arnide, appears to be the less kaown and the most
potcatially dangerous. W-15 iz an analgesic opicid
chemically unrelated to other opicid medicines.

It was syathesized in 1951 by Knaus, Warren and
Ondrus and patcnted in the 195847 Knaus and col-
leagues syathesized aumerous piperidylidens 2 sul-
fonlcyaniamide derivatives with analgesic agonist
or analgesic agonist-antagonist activity . Starting to
the gencral chemical swructure (Figure 1), they pre-
pared various compounds wherein R1, R2, B3 anad
R4 groups were replaced with various differcat
chemical substitacats.

In particular, W-15 was obtained addiag the
CEHS{CH2)2 and SOZ-C6H44Cl group in R1 and
R2 position, respectively (). Analgesic activity was
investigated using the phenyvlguinone writhing azzay
in male Swiss albino mice. This test showed that W
15 exerted an analgesic effect 5.4 nmes maore potear
than that of morphine_* Specifically, five male Swiss
albine mice weighing 18-22 g were used o et the
analgesic actvity of W-15 and its analogues. The test
compound, xujpcnd:d in = soluticn of physiclogical
saline and Tween 0™ was admi d

DO1:20.505 5 fom. 20140200

Figure . Mz substituent: SO 2 GO CL

] OSSmg}‘kg of morphine, 500 mg./kg of aspiria and
56.0 mg kg of dextropropoxyphene

To date. W-15 iz zold in online rescarch chemical
stores and it is labelled as a "potent analgesic opicid
not for human consumption.’ However, sclf cxperi-
eaces repored within the drug forums suggesta cer—
fain popularity among drug users.®* Furthcrmore
other poten: analgesic opicids belongiog vo the "W
family such as W-18 are available in online research
chemical storc: increasing the risk of a global spread
among opicid derivatives users.”

In conclusion, W-15 is a littde-knowa substance
and no stady has cvaluated its pharmacological and

subcutancously, and F0 minutes later all mice
reccived intraperitoncally a 0.02 perocent pheayl-p-
benzoguinonc solution in a volume of 0.1 m1 /10 &
of body weight. This test showed thar 0.007 mg kg
of W-15 causcd a reduction in the total number of
wwrithes exhibited by mice greater than 50 percear
Az a comparizon, the same result was produced by

ical properties in humaas. Freclinical
investigations performed using the phenylquinoae
~writhing te:t have demonstrated that thiz opicid
cxers an analgesic activisy more potcas than thar of
raorphine._ It iz available in online research chemical
storcs and conscquen accessible to a
large public. Moreover, W-153 is considered a legal
substance in many couatrics and this fact could

Jomenal of Opinid Managemmeas 10:3
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Codeine a-Chlorocodide Desocodeine Desomorphine

A Derivato della morfina con potere analgesico
8/10 volte quello della morfina

A Sintetizzata negli anni trenta, & ritornato alla
ribalta dal 2003 perché usata come sostituto
del | 6eroina soprattutto

A Dal 2010 la produzione clandestina a partire
dalla codeina (krokodil) é fortemente aumentata
con la messa in commercio di prodotti
contenenti numerose impurita responsabili di
gravi vasculiti.

A Gabhret al 2012
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Cos 6 -477@0, l&nuova droga che ha fatto la prima
vittima in Italia
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Una molecola killer ha ucciso 27 eroinomani
Dall'Afghanistan a Torino: la strage I'estate scorsa
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Eroina gialla: letale il mix di
metorfano, paracetamolo e caffeina
AEr oi n a aficgntradelle mdagini per

la morte per overdose di quasi 20 giovani
fra Udine e Mestre
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A Puo dare tolleranza e dipendenza
A Registrati vari decessi per overdose
A Puo determinare ipotiroidismo

A Singh et al 2014; Neerman et al 2013; Sheleg et al 2011; Nelsen et al 2010;

éma con cosa ab
fare?
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