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COUNCIL OF Brussels, 25 April 2014
THE EUROPEAN UNION (OR. en)

8962/14
CORDROGUE 22
SAN 176

NOTE

From: EMCDDA

To: Horizontal Working Party on Drugs

No. prev. doc.: 17927/13

5207/14
Subject: Risk Assessment Report on the new psychoactive substance MDPV (3,4-

methylenedioxypyrovalerone)

Following the Council's request to conduct a Risk Assessment on MDPV (3,4-
methylenedioxypyrovalerone), the EMCDDA hereby presents the above-mentioned Risk
Assessment Report drawn up by its Scientific Committee pursuant to Article 6 of Council Decision
2005/387/JHA on information exchange, risk assessment and control of new psychoactive

substances.
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ANNEX

Risk Assessment Report
of a new psychoactive substance:

1-f1,3-banzodioxol5-yl}2-{pyrrolidin-1-y jperntan-1-one
{2,4-methylenadioxypyrovalerone, MDPY)

Inaccordance with Aricle & of Councll Decision 2005/387/HA on information exchange, risk
aszessment and cortrol of new psychoactive substances

8962/14 IVIfm 2
ANNEX DG D 2C EN


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=22896&code1=RAT&code2=&gruppen=Link:8962/14;Nr:8962;Year:14&comp=8962%7C2014%7C

1. Imtroduction

This Risk Aszassmant Rapoif presents the summary findings and the conclusions of the risk
assessment carried out by the extended Scientffic Committee of the European Manitaring
Centre for Drugs and Drug Addiction (EMCDDA) on the new psychoactive substance 1-1,3-
benzodioxol-5-y0)-2-(pyrrolidin-1-yl)pentan-1-one, commonly called 3,4-
methenadioxypyrovalerong (MDPV). The report has been prepared and drafted in
accordance with the conceptual framework and the procedure set out in the Risk
assessment of new psvohoadtive sibstancas: oparating guidelines (). Itis written as a
stand-alone document preserting a summary of the information considered during the
detailed analysis of the sclentific and law enforcement data available at this time. The
conclusion section of the repart summarises the main issues addressed and reflects the
apinions held by the members of the Scientific Committea. & list of the information resources
considared by the Scientific Committae, including a detailed Tachrizal Raparf on MOPY, is
provided balow,

The risk assessment has been undertaken in compliance with Article & of Coundll Decision
2005/387/JHA of 10 May 2005 onthe information exchange, risk assessment and cortrol of
new psychoactive substances (3 (hereafter the 'Council Decision’). The Councll Decision
establishes a mechanism for the rapid exchange of information on new paychoactive
substances (hereafter 'Early Warning System' (%3 that may pose public health and social
threats, including the involvement of organised crime. Thus, it allows the institutions of the
European Union and the Mamber States to act on all new narcatic and psychotropic
substances (% that appear on the European Union drug market. The Gouncll Decision also
provides for an assessment of the risks associated with these new psychoactive substances
zothat, if necessary, control measures can be applied in the Member States for narcotic and
paychotropic substances (7.

MIDPY was first identified in a seizure made by Finnish Customs in Novernber 2008 and
formally notified to Early Warning System in December 2008 by Finland. Following an
assessment of the available information on MDPY, and in accordance with Aticle 5 of the

M EMCDDa, (2000), Risk zssassment of naw psychozctive s ubstancas! oparating giidatines, The Publicatiors Office of
tha Eumpean Union, Luxemboum. Avaikble at Mipdheeew.emcdda.eumopa e ufhitml cfmiindes 10087 SE M. hitml

£ O LA%27, 20,6 2006, b 32,

] Tha informnation exchande mechanism kid down by the Gouncil Decision is operationalizad as the Surepazn Linfon

Ezrly Warning Swstam on New psyvchoactive Substances (Canly Warning Systamn'). It is oparased by the EMCDDA,
and Eumpol in partnarship with the Retiox Mational Focal Points in the Member States, the European Commission
and the Eumpean Medicines Agency.

™ According 1o the definition pmovided by the Council Dec-izion, & 'new peychoactive substance' MEans & new narcotic
dnigy ora new peychotmpic- drug in pure fomor in 2 pepastion; ' new namotc drog' means & sbstance inpae fom
or in a preparafion that ez notbean scheduled under the 18541 United Mations Single Convention on Mamrotic Drugs,
and that riey pose a theat 1o public heakth comparsble 1o the substnces listed in Schadule | Hor 1Y e
paychotmopic drug' means asubs@nce in pume fom or in 2 preparation that fas not been scheduled under the 1571
United Mations Comention on Peychatopic Substances, and thet may pose a thneat 1o public health compasbie 10
the substances lised in Schadule | 1, ar Y.

£ In carmpliznca with the povizions of the 1951 Unitad Mations Single Comeantion on karcotic- Dnogs and the 1971
Unitzd Mations Corwvention an Psychatmpic S ubstancas .
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Council Decision, on 16 December 2013 the EMCDDA and Europol submitted to the Councl
of the European Union, the European Commission and the European Medicines Agency
(EMAY a Jainf Rapart on MOPY (5. Taking into account the conclusion of the Joinf Sapart,
and inaccordance with Article & of the Councll Decision, on 29 January 2014, the Council
formally requested that the risk assessment should be carried out by the extended Sdentific
Committee of the EMCDDA and be submitted to the Commission and the Council within
twelve weaks from the date of this notfication'.

In accordance with Aticle 8.2, the meeting to assess the risks of MOPY was convened
under the auspices of the Scientific Committee of the EMCDDA with the paricipation of five
acditional experts designated by the Director of the EMCDDA, acting onthe advice of the
Chairparson of the S dentific Committee, chosen from a panel proposed by Member States
and approved by the Management Board of the EMCDDA. The additional experts ware from
scientifictields that were either not represented, or not sufficlently represented on the
Sclentific Committee, and whose contribution was necessary for a balanced and adeguate
assessment of the possible risks of MDPY, including health and social risks. Futhermore,
twa experts from the Commission, one expert from Europol and one expert from the EMA
patticipated in the risk assessment. The meeting took place on 1 and 2 April 2014 atthe
EMCOOA in Lisbon. The risk assessment was carried out onthe basis of information
provided to the Scientific Committea by the Member States, the EMCDDA, Europol and tha
EMA. A list of the extended Sciertific Committee, as well as the other participants attending
the risk assessment meeting is anneXed to this report {Annex 1).

Forthe risk assessmert, the extended Sclentific Committee considerad the following
information resources:

(i) Tadchnical Rapart an 1-({,3-banzodioxal-6-yiI-2-(pwraldin-1-yilparian-T-ona (MDEPY)
{Annex 2);

(i) EMCDDA-Eirapal Joint Rapoit an a naw psychoaciiva stibstanca MDPV (3,4
mafhylanadioxypyravatanangl,

(i Scientific aricles, official repors, grey literature, Intemet drug discussion forums and
related websites (hereafter, 'user websitas’;

(i) Data from EMCDDA Internet monitoring of suppliers (that typically appear to be
manufacturers andfor wholesalers) and retailers salling MOPY;

bv) Risk assassmant of naw psychoactiva siibsfancas: Oparaling gisdalinas; and,

fvi) Cotmell Dacision 2005/387/0HA of 10 May 2008 on the information axchanga, sk
assassmant and cantral of naw psychoactive sibsfancas,

£ EMCD Do and Europol (2044}, BMCDDA-Eivapel Joint Report on & naw psyehoactiva substanca: EME DDA-Ewapol
it Raport on & naw pavehoactive substance: MOPY (3, 4-meathylanadiapyrovaiarong, EMGDDA, Lishon,
AwvailEble a hrpcfessey emedda.eumpa.s wp b licatio nefjoint-repo rehDey
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Finally, it is important to note that this Risk Assazsmeant Repoif cortains a discussion of the
available information on non-atal intoxications and deaths assodated with MOPY. Such
infarmation is critical to the identification of emerging taxicological problems associated with
new psyohoactive substances within the European Union. In this cortext, it is imporant to
recognise that the capacity to detedt, idertify and repaort these events differs bath within and
betweaen the Member States. Inthe past few years, programmes have been introduced in
zome Member States to strengthen these capacities. As a result, more information is
avallable; however, it is likely that serious adverse events remain under-detected.

2. Physical, chemical and pharmacological description

MOPY is a ring-substituted meathyienadiony analogue of the synthetic stimulant pyrovalerone
which is inturn an analogue of the naturally occurring chemical cathinone (7). The
systematic (International Union of Pure and Applied Chemistry, IUPAGS) name for MDPY is
(RS1-1-01,3-benzodickol-5-yl}-2-{pyrrolidin-1 -Wypentan-1-one. Both pyrovalerone and
cathinone are controlled under the 1971 United Nations Convertion on Psyichotropic
Substances. MDPY containg one asymmetric carbon atom and is thus a chiral molecule
(Figure 1), Sofar, only the racemic mixture of the 1:1 ratio of the two possible enantiomers
has been characterized

MDPY is one of over fifty synthetic cathinones that have been notiied by the Member States
to the Early Warning System; other examples include mephedrone (% {4-MMC) and
methydone (blk-MOMA).

The Chemical Abstract Service (CAS) Fegistry Mumber for MDPY (base) Is 6E7603-66-3
and the molecular formula is CieHaNC,, equating to a molecular weight of 275,343 g/mol.

Figure 1. The molecular structure, formula, weaight and monaisotopic mass of MDPY.

{J“ij fﬂg Molecular formula: CigHzqNO5
" 4
! N
f/{} ;""d"\ S Molecular weight: 2753429
(] _—
Sy e ’ noisotopic mass: 275 152
3 i Nkl P
i Cathinone is the prnciple active stimulant found inthe khatplant (Cathe adiliz).
@] hephedmne was subjpct 10 sk assessmeant at the European Union-level in2010 and subsequently subject o cantml
maaEs uras within the Marmbar Staes.
4
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Thefree base form of MDPY has been described as being a brown or yellow-green
amorphous powder whilst the hyidrochloride salt form is white but also described as white-
tan coloured powder.

MDPY is typically supplied as a powder; there are also reports of its supply intablet, capsule
and liquid form. MDPY is soluble in water and the powder can be dissolved for oral use or
intravenaous and subcutaneous injection.

The detection of MOPY s straightforward using a range of analytical techniques. Methods
have been developed for MDPY and some of its metabolites using gas chromatography
coupled with ion trap mass-spactrometry (GC-1T-ME), ultra high-pressure liquid
chromatography-tandem mass spectrometry (LC-MEME), ultra performance liquid-
chromatography coupled with quadrupole time of flight mass-spectrometny (UPLC-QTOF -
MS) and Raman spedroscopy coupled with high-performance liquid chromatography
(HPLC). MDPY has been reported to cause false-positive phencyeliding immunoassay
results in urine samples,

The tentative 'common doses' of MDPY reported by users by route of administration are: 65—
11 mg {insufflation}; 8=15mg (oraly; and, =12 mg rectal). The onset of desired offacts iz
typically seenwithin 5—30 minutes with desired effeds lasting up to 2-7 hours for the
common routes of administration {oral and nasal). In addition, there is evidence from non-
fatal intoxications and deaths reported by the Member States to tha Early Warning System,
studies published in the literature, as well as from self reported experiences on user
websites and neadle exchange programrmes that MOPY is injected by some users, including
problem drug users,

WMDPY selectively inkibits catecholamine uptake [dopamine ransporter (DAT) and
norepinephring trans porter (MET)) while serctonin uptake s significanthy less affected. The
effects of MDPY appear to be longer lasting than cocaing in animal models; information
provided in clinical case reports (% appear to be consistent with these findings. The
subcutanaous LDg value for MOPY in the mouse is 175 mgkg

The main phase | metabolic steps identified in both the rat in wivo and human in viro studies
induded demeathylation followed by methelation, aromatic and side chain hydroxation and
axication of the pyrrolidine ring to the corresponding lactam and ring opening to the
corresponding cathoxylic acid. No data are available on the biological activity of these
metabolites.

MDPY was patented as a central nervous system stimulant inthe mid-19&0s. Currantly,
MDPY is available as an analytical reference material and is used in sclertific research
imvestigating its chemistry, pharmacology and toxjcology as a result of its emergence onthe
crug market. There are currantly no known uses of MOPY as an industrial, agricultural or
cosmetic compound. According to information provided by the EMA, there is no Known

& The tarm wlincal case mpans' i usad todenote both clinical case mponts and case senes publizhed inthe sciantific
lit2 Rture.

8962/14 IVIfm 6
ANNEX DG D 2C EN


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=22896&code1=RAT&code2=&gruppen=Link:8962/14;Nr:8962;Year:14&comp=8962%7C2014%7C

human or veterinary medical use of MDPY inthe European Union. There is no marketing
authorisation (existing, on-going or suspended) for MDPY at European Union-level nor in the
Member States that responded to the information request by the EMA that was launched
Under Article & of the Council Decision. There is no information to suggest that MDPV i3
used inthe manufacture of a medicinal product in the European Union, However, it should
be nated that there is no European Union database onthe synthatic routes of all registered
medicinal products.

3 Chemical precursors used within the manufacturing process

The synthesis of MDPV is described in (now expired) patents granted in France, Germany,
the United Kingdom and the United States all from the 19605 which describe the precursar
1-({1,3-benzodicxol-5-yl)pertan-1-one being a-brominated to form a 2-bromopentan-1-ona
intermediate. Feaction of the intermediate with pyrrolidine yields MDPY which is then
comvrerted into the hydrochloride salt. The ketone precursor may be obtained from a numbar
of starting materials including 1,3-benzodioxole, although several alternative routes can be
Used.

Theare iz curranthy no information regarding manufacturing sites, the chemical precuraors or
the synthetic routes used for MOPY that has been detected on the drug market,

Analhysis of selzed products has found both MDPY on its own and in combination with acthve
pharmaceutical ingredients (e.q lidocaine, procaineg, piracetam, trimethoprim and diltiazem)
andior other psychoactive substances (e.g. cocaing ketamine, methamphetaming, TFMPP,
B7P, mephedrone, methylone, 4-MEC, MOPBPR, alpha-PVP and synthetic cannabinoid
receptor agonists).

4. Health risks
Individual health risks

The assessment of individual health risks includes a consideration of the acute and chronic
texlelty of MOPY, as well as its dependence potential, and its similarties to and differences
from other chemically-related substances.

Az noted, information on the acute taxicity associated with MOPY is not collected uniformby
across the European Union. It is important to note that when interprating the information
from non-fatal intoxications and deaths reported by the Member States as well as from
clinical case reports and user websites, individuals may have used other pharmacologically
active substances in addition to MOPY. The presence of other substances may account for
some the reported effacts,

Information obtained from a series of studies carried out in wiro and in in viva animal modals
suggests that the psychopharmacological (behavioural) profile observed for MOPY is similar
to cocaing and methamphetamine. However, it appears that MOPY is more potent and
longer lasting. Clinical case reports appear to be consistent with these findings. A key
pharmacalogical mechanism of MDPY includes catecholamine-selective transporter
blockage. Compared to cocaine, MDPY was shown to be s04ald more potent at DAT, 10-
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fold more potent at NET, and 10-fold less potent at SERT (serotonintransporter). In addition,
it is clear that MOPY does not act as a substrate. Consistent with the fn wire data, in vive
microcialysis studies in rats found that MDPY increased extracellular concentrations of
dopaming in the nucleus accumbens and that it was 104ald more potent than cocaine.
Furthermore, MOPY was also found to be 104ime more potent inits ability to induce
locomaotar activation, tachycardia and hypertension. The observation of hyparpyrexia in
animals varies with ambient tempearature which warrants further studies.

There are no data onthe ineractions betweaen MDOPY and other drugs and medicinal
products {including oral contraceptives). Investigations with recombinant human cytochroma
P450 isoenzymes (CYPs) revealed that CYP 2019, CYP 206 and CYP 1A2 were important
isoforms involved in metabolism which may be relevant when considering polymorphisms
and the potertial for drug-drug interactions that involve the same subtypes {a.g CYP
251911009 fluoxeting, carbamazepine, moclobemide; CYP 206 tramadol, fluoxetine,
haloperidol, diltiazem, citalopram; CYP1AZ: caffeine, diazepam, cannabis, olanzapine).

Atotal of 528 nonfatal intoxications associated with MOPY have been reported to the Early
Warming System by eight Member States: Belgium (2 cases), France (19), Germany (&),
Greacs (2), reland (1), faly (3, Slovakia (5) and Swedan (487). Of these cases, 110 have
been analytically confirm ed, with MDPY being confirmed in biological samples in all but one
case, These cases arefrom. Belgium (2 cases), France (4), Greece (1), Ireland {1 involving
analysis of the substance taken), ltaly (3) and Sweden (983 In 13 of the cases, no other
substances were reported. In addition, there are 77 European ("% and 89 non-European
clinical case reponts associated with MDPY use that include analytical corfirmation of the
substance in biological samples.

Data from these reports, along with information from self-reported experiances on user
websites, suggest that individuals typically present with features similar 1o those seen with
other stimulant drugs such as cocaine, amphetamines and mephedrone. These features
indude tachycardia, hypertension, convulsions, insomnia, nausea, stomach cramps,
swaating, headache, reduced appetite, dilated pupils, dizziness, breathing problems,
depression, confusion, agitation, agaression, severe and prolonged ariety attacks, auditory
and visual hallucinations, violent cutbursts, and paranoid psychosis. In addition, there are
reports of more severs toxicty including hyperpyraxia, rhabdomyolysis, acute Kidney injury
and stroke.

Since experience on the toxicological profile of MDOPY is limited, it is difficult to be sure that
rare, but clinically significant, severe effects are not azzociated with its use.

There have been atotal of 108 deaths associated with MOPY (September 2009 to August
2013) reported to the Early Warning System by 8 Member States and Morway in which
MDPY has been datected in post-mortam biological samples andfor implicated inthe causze

[} Ther iz apozshility thatsome of the non-fatal intoxications published in the scienfific lieratune that kave occumed
within the Eumpean Union might be e same a= some of the non-fatal intoxizatio ns mported 1o the Early Waming
System by the Member Setas.
T
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of death: Austria (1 death), Finland (40}, France (13, Hungary (1), Ireland {8}, Poland (3),
Sweden (21), United Kingdom {32) and Norway (1), In addition there have baen deaths
published inthe scientific literature that have oceurred within the European Union (17
deaths) M) and elsewhere, including the United States (33) and Japan {1). It should be
noted that in some of these deaths it i= likely that other drugs andfor gther medical
conditions or trauma may have cortributed to andfor been responsible for death.

There are no published animal or human studies that have investigated the potential for
neurotoxicity, reproductive toxicity, genotoxicity and carcinogenic potential of MDPY use,
There are three clinical case reports of individuals who devaloped medium to long-term
conseguences (renal falure requiring haemodialysis {(2) and stroke (1)), secondary to
complications of the acute adverse health effects of MDPY.

Anurnber of animal studies have irvestigated the abuse potential of MOPY using models
imvolving salf-administration, intracranial self-stimulation, discrimination, substitution and
conditioned taste-aversion. These studies suggest that MOPY has rewarding and hedonic
propetties similar to methamphetamine; it is also self-administered including dose
escalation. There have been no studies investigating the abuse liability and dependance
potential of MODPY in humans. There are published reports in the sclertific literature of
individuals with suspected dependency on MOPY.

There is no information on the psychosocial consequences of chronic MDPY use such as
the effects on psychological development and the interaction with the social environment.

Public health risks

The public health risks associated with MDPY may be categorized interms of pattems of
use (axtert, frequendy, route of administration, ete); availability and quality of the drug;
information, availability and levels of knowledge amongst users; and, negative health
consequences.

Thare are reports to the Early Warning System of detections of MOPWY in 27 Member states,
Morway and Turkey since 2008, There is limited information avallable onthe quality and
purity of MOPY available to users.

Insome cases, MOPY is being sold and used as a substance inits own right and has also
been detected in combination with other psychoactive substances. Similar to other drugs,
users may combine MDPY with other substances {stimulants, hallucinogens andfor
depressants induding alcohol). However, some users have taken MDPY unknowingly along
with or instead of other substances, pariculary when they may have intended to use other
stimulant drugs. Therefore it is likely that information related to the use of MDPY is under-

reported.
My Ther iz apozshility thatsome of the deaths published in the scientfic leratume that kave occurmed within the
European Unian might be the same as some of the deaths mparted 1o the Early Waming Svsem by the Member
States.
5
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Thete appearsto be no co-ordinated national or European population surveys examining
MDPY use. The only European data is available from non-representative studies. One non-
representathve Internet survey in 201071 of clubbers inthe United Kingdom reported lifetime
and last year use of 4.4% and 3.0%, respectively. The total number of respondents was not
reported,

MDPY iz available to users from Internet suppliers and retailers, bricks and mortar head
shops and street level drug dealers, EMCDDA monitoring of Internet suppliers and retailers
selling MDPY {conducted inthe month prior to the risk assessment) idertified more than
twenty com panies, which may be based within the European Union and China, offering up to
multi-kilogram guartities of the substance.

There are limited data available onthe charadteristics and behaviour of users; however, it is
likely that these will be similar to those using other stimulant drugs. There is no data
available on context-related risks for MDPY users,

The injection of MDPY by problem drug users has beenreported ina number of courtries,
induding Hungary, Finland and Fomania. In the study from Hungary, 183 clients of a needle
exchange programme agreed to repart their drug using habits. This study found that during
2011 changes occurred inthe nature of primary injected substances; amphetamine was
cited asthe primary injected substance by 45.9 % of the respondents and MDPY by 4281 9%,
Almost half of the former ampheataming injectors had switched to MDPY (64 persons, 451
% as had 10 {41.7 %) of the former hercininjectors and 11 (78.6 %) of those using other
substances (cocaine and mephedrona). Injecting MOPY carries public health risks of
bacterial infections and transmission of blood borne viruses such as human
immunodeficiency virus, hepatitis C and hepatitis B.

5. Social rigks

There is imited information on the social risks associated with MDPY. There is no
information onwhether the use of MDPY affects education or career, family or other
personal of social relationships, including marginalisation. Howesyer, In some countries,
MDPY has beaen used by marginalised problam drug users,

Although there are no relevant studies, it may be assumed that the acute behavioural effects
of MOPY on operating machinery and driving are similar to those caused by other stimulant
sUbstances.

The detection of MDPY has been reported in biclogical samples other than nonfatal
intoxications and deaths from 2009 onwards. These cases relate to fatal and nonfatal road
traffic accidents, driving under the influence of drugs (DUIDY andfor other petty cimes in
Finland (519 cases), Germmary (), Sweden (14) and the United Kingdom (1) In addition,
studies have demonstrated that MOPY was detected in 0.2 % and approximately & 3% of
DUID =amples analyzed in Denmark and Finland, respectively. In the majorty of these
cases, other substances, such as amphetamines or benzodiazepines were also detectad.
The available information does not permit comment onthe axtent of driving impairment.
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There are healthcare costs associated with the treatment of acute MOPY toxicity preserting
to hospitals. Most of these cases involve short assessments within the emergency
department; however there are a minority that have had more prolonged clinical features
over a fewdays andfor have required admission to oritical care. In addition, some individuals
have also required admission to psychiatric facilities due to on-going symptoms,

Severe agitation, aggression and violence are not uncormmon in MOPY users which
appearedto be a more pronounced feature than normally observed with other classical
stimulant drugs.

6. Involvemant of organised crime

There is no evidence available regarding the involvement of organised crime inthe
production and wholesale trafficking of MOPY. Bulk quantities of MDPY are being offered for
zale from companies trading on the Internet. Howevar, inthe context of its widespread
control, MOPY continues to be sold on the illiclt market and multi-kilogram selzures continue
10 be reported. There have been reports of tablets with markings that would normally be
associated with other recreational drugs (e.g. 'ecstasy’). There are some indications that
suggest a degree of organisation in the tableting and distribution of this substance inthe
European Union.

WMDPY has been found in combination with a range of new psychoactive substances andfor
classical recreational drugs. Itis not possible to determine whether this adulteration was
intentional or not.

7. Assessment of the new psychoactive substance inthe United Nations system

TheWorld Health Crganization is the specialised agency of the United Mations designated
for the evaluation of the medical, scientific and public health aspects of psychoactive
substances under the 1961 United Nations Single Corvvention on MNarcotic Drugs, and the
1971 United Nations Convention on Psychotropic Substances.

The Werld Health Organization informed the EMCDDA that MDPV will be subject to
avaluation at the thirty-sixth mesting of the Expert Committee on Drug Dependence, which
will ba hald inJune 2014,

Artide 7.1 of Council Decision states:

W sk assassmant shall ba carfad old inthe absancea of & EurapalfEMCDDA Jaint Report,
MNar shall & sk assassmeant ba carifad oit whare the new psychoadfiva stibsiance
concarmad s af an advanced stadge of assassmeant within tha Unifad Nations sysfarm, namaly
onca the WHO axpert commiffiaa on diug depandence has published ifs criical raviaw
fogathar with & wiifan recommeandalion, excap! whara thara s significant now Infarmetion
thaf Is relavant in the framawait of this Dacision.

The risk assesament has been carried out on the understanding that MDPY is not at an
advanced stage of aszessment within the United Nations system.
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. Current control measures within the Member States

WMDPY is not listed for control inthe 1961 United Nations Single Gonvention on Narcotic
Drugs norin the 1971 United Nations Convertion on Paychotropic Substances (together
‘UM drug corwentions?).

Twearty-one Membear States (Belgium, Bulgaria, Croatia, Cyprus, Czech Fepublic, Denmark,
Estonia, France, Germany, Hungary, Ireland, Finland, taly, Latvia, Lithuania, Luxembourg,
Poland, Slovakia, Slovenia, Sweden, and the United Kingdom) as well as Turkey and
Norway cortrol MOPY undear legislation by virtue of their abligations under the UN drug
convertions.

Seven Member States (Austria, Greece, Malta, Metherlands, Portugal, Fomania, and Spain)
do not cortrol MOPY by virtue of their obligations under the UN drug comvertions.

Of these seven Member States, four of them (Austria, Netharlands, Portugal, and Fomania)
Use other legislative measures to cortrol MOPY. In Austria it is controlled under the generic
definition within the New Psychoactive Substances Act The Netherlands uses its medicines
legislation to control MODPY. In Portugal it is listed as controlled under Decrea-Law 54/2013,
In Flomania the Law 194/201 1 subjeds to cortrol any psychoactive substance that qualifias
by corforming to certain criteria (all substances with psychoactive potential are subjedt to
control until proven harmless by a special designated commission).

Q. Options for control and possible consequences of the control measures

Under Article 9.1 of the Coundl Decision, the option for control that is available is for the
Member Statesto submi the new psychoactive substance MDPY to control measures and
criminal penalties, as provided for under thair legislation, by virtue of their obligations under
the UN drug cormentions. There are no studies on the possible consegquences of such
control measures on MOPY. If this option of control is pursued, the Committes considers that
the following consequances are possible Some of these may apply to any new psychoactive
sUbstance.

s MDPY is controlled in 21 Member States under lagislation by virtue of their obligations
under the UN drug conventions. Should a decision be made to submit MOPY to control
measures it would be expected to further facilitate the detection, seizure and monitoring
of MOPY related to its unlawful manufacture, distribution and use by facilitating
cooperation between the judicial authorities and law enforcement agencies across the
European Union. However, this may have little impact on the manufaciurers and
suppliers based outside of the European Union

+ A positive health consequence that may result from this control is the benefit brought
about by the presumed reduction of availability and use.

v Thiz control option would imply additional costs to some countries. Such costs may
include the criminal justice system, including forensic services, law enforcement and the
coUnts,
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+ In some countries, this cortrol option could lead to replacement with ather (established
ar new) paychoactive substances, which may in themselves have public health
CONSeCUences,

¢ |t is not possible to gauge towhat extent this control is likely to impact on curent and
future research by researchfacademic institutes, pharmaceutical or chemical industries.

¢ In some courtries, this cortrol option could create an illicht drug market in MOPY with
increazed risk of azsociated aiminal activity, including organised crime.

Inorder to gxamine the consequenceas of contral, the Committes wishes to note that should
thiz option be pursued it will be important to monitor for the presence of MDPY onthe market
post-control.

Aside from the option for control under those stipulated in Article 9.1 of the Council Decision,
other options for control may be available to Member States. These may include medicines
legislation or restricting the importation and supply of the substance using other lagislative
options,

10. Conclusions

MODPY i a ring-substituted synthetic dertvative of cathinona chemically related to
pyrovaleroneg, both of which are subject to control under the 1971 United Nations Cormvention
oh Payehotropic Substances. MDPV has potent cocaine ike stimulant properties. It was first
identified in a seizure made by Finnish Customs November 2008 and formally notified to the
Early Warning System in December 2008 by Finland. MOPY is found mostly as a powder but
tablets and liquid forms have also been encountered. MOPY has been sold by Internet
suppliers and retailers, in bricks and mortar head shops, as well as by street-level drug
dealers. Analysis of seized products has found both MOPY on its own and in combination
with other pharmacologically active substances including psychoactive drugs.

MDPY has beenreported in seizures in 27 Member states, Morway and Turkey. EMCDDA
maonitoring of Internet suppliers and retailers selling MDPY has identified more than twenty
companies that may be basad within the European Union and China, offering up to multi-
Kilogram quarntities of the substance.

There are no systematicdata at national level in Europe on the prevalence of use of MDPY.
The only European data are available from non-representative studies. There are limited
data available on the characteristics and behaviour of users; however, it is likelythat these
will be similar to those using other stimulant drugs. Foutes of administration include nasal
insufflation, inhal ation, oral and rectal administration and injection.

MDPY selectively inhibits the uptake of dopaming and norepinephrine, while it does not act
as a substrate. In addition, serctonin uptake is sigrificantly less affected. The effects of
WDPY appear to be more potent and longer lasting than cocaine in animal models in
addition clinical case reports appear to be consistent with laboratory findings.
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Atotal of 528 nonfatal intoxications associated with MOPY have been reported by eight
Member States Key adverse effects associated with MDPVY intoxication frequenthy reportad
inclinical case reports include: paranoid psychosis, hypertension, tachycardia, diaphorasis,
severa agitation, auditory and visual hallucinations, profound arwiety, hyperthermia, violert
outbursts and multiple organ dysfunction.

Data from animal studies and clinical case reports indicate that MOPY shows reinfor cing
effects with high abuse liakility.

There have been atotal of 108 deaths associated with MOPY reported by eight Mermber
states and Norway inwhich MOPY has been detected in biological samples andior
implicated inthe cause of death. In many of these cases it is not possible to determine the
role of MDPY inthe death. There are no data onthe potertial for reproductive toxicity,
genotoxicity and cardnogenic potertial associated with use of MDPY.

There is very limited iInformation available onthe social consequences of MOPY Use.
However, some courtries have reported the use of MOPY by marginalised groups, such as
injecting drug users.

Although MOPY has been selzed on a multi-kilogram scale in Member States, detailed
infarmation on the involvement of organised crime with MOPY iz not avallable. There are
indications that suggest some degree of organization in the tableting and distribution of
WMIDPY within the European Union. There is no information to suggest that MDPY is currenthy
manufactured in any of the Member States. The chemical precursors and the synthetic
routes used to manufacture the MOPY detected in the Mamber States are unknown,

MDPY has no established or acknowledged medical value or use (human or veterinan in
the European Union. There are no indications that MOPY may be used for any legtimate
puUrpose other than in analytical reference materials and in sdentfic research.

MDPY is not listed for control inthe 1961 Urited Nations Single Convention on Narcotic
Drugs or inthe 1971 United Mations Corwvertion on Psychotropic Substances. MDPV is
currenthy undergoing assessmert by the United Nations system. Twenty-one Member
States, Turkey and Norway control MOPY under legislation by virtue of their obli gations
under the UN drug corwentions; four Member States use other legislative measuresto
control MOPY.

Mary of the questions posed by the lack of evidence on the health and social risks of MDPY,
as for any new psychoactiva substance, could be answered through further research. Areas
where additional infarmation would be important includs: receptor binding and fundtional
activity studies, metabolic pathway studies, behavioural studies; clinical patterns of acute
and chronic toxicity iIn humans; the potential interaction batween MOPVY and other
suUbstances (in particular those that affect the monoaminergic system); prevalance and
patterns of use {including targeted studies that examine user groups and risk behaviours),
markeat studies; chemical profiling studies; studies on the abuse liabilty and dependence
potential; and, studies onthe social risks associated with ita Use.
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The Committee notes that many Member States have measuresin place to control MDPY.
Should a dedsion be made to submit MOPY to control measures this would be axpeded to
further facilitate the detection, seizure and monitoring of MDPY related to its unlawful
manufacture distribution and use by fadlitating cooperation between the judicial authorities
and law enforcement agencies within the European Union. This has a potential positive
consequence interms of reducing availability and therefore the adverse health and social
consequences arising from the use of MOPY. It i3 important, however, to anticipate and
minimise where possible any potential negative consequences of control. Control measures
could extend an illegal market in MOPY with the associated risk of criminal activity The
implementation of contral measures may also lead to the criminalisation of those who
continue to use this substance with the possible attendant risks of socio-economic
stigmatisation and marginalisation. Finally, control should not inhibit the gathering and
dissemination of accurate information on MOPY to users and to relevant professionals.

11. List of annexes
Annex 1: List of participants attending the risk assessment mesting.

Annex 2: Technical Raport an -1, 3banzodioxal-5-yi-2- pyiraiidine -yl pantan- 1-ona
(MO EV).,
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Annex 1. List of participants at the Risk Assessment meeting on MDPV, 2 April 2014
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Morwegian Institute for Aloohal and Drug Research, Qslo
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Institut fiir Therapieforschung (IFT), Munich

Vice-Chair of the Scientific Committee

Dr. Catherine COMISKEY
Director, Gentre for Practice and Healths are Innovation, Trinity College Dublin, School of Mursing and
Midwifery, Dublin

Dr. Paul DARG AN

Clinizal Toxicokbgy, 3t Thomas' Hospital, Guy's and 3t Thomas' NHS Foundation Trust, London
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Prof. Dr. Matthew HICKMAN

Zocial Medicine, Bristol

Prof. Letzia PADLI

LING, Leuven Institute of Griminelogy, University of Leuven Faculty of Law, Leuven
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Fundacion IMABIS, Hospital Carlos Haya, Malaga

Prof. Dr. Brice De RUYYER
Department of Griminal Law and Griminology, Faculty of Law, Universiteit Gent

Additional Experts to the Scientific Committee

Dr. Peter BLANCKAERT
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Dr. Simon BRANDT
School of Pharmacy & Biomolesular Sciences, Liverpool John Moores University, Liverpool

Prof. Desmond CORRK:GAN
The School of Pharmacy & Pharmaceutic sl Sciences, Trinity College, Dublin

Prof. Gaetano DI CHIARA
Ceagliari University, Biomedical Sciences Department, Gagliari

Dr. Dariusz ZUBA
Institute of Forensic Research, Krakow
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Head of unit, Supply reduction and new trends unit, EMGDDA, Lisbon
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* European Monitoring Centre
,*  for Drugs and Drug Addiction

Annex 2. Technical Report on
1-(1,3-benzodioxol-5-yl}-2-(pyrrolidin-1-yl)pentan-1-one
(3,4-methylenedioxypyrovalerone, MDPV)

Prepared by Ms Alison M Dines, Dr David M Wood and Dr Paul | Dargan

Guy's and 5t Thomas' NHS Foundation Trust, London, United Kingdaom

This Technical Report was prepared undey EMCDDA contract, Givan the Hime frame stipulsted in the
Coundil Decision, It has not been formally edited by the EMCDDA. As a resul, while the sclentitic data
prasantad has bean varfied to the extant possble, minor changes may ba ntroduced at a latar data
when the report s officially published. The EMCODA may not ba held responsible for the use of the
information contained harain withowt prior consultation. The Risk Assessment Feport on 1-(1,3-
benzodioxol-5-pil-2-fpyprrolidin: 1-plloentan- i-one (3,4-methylensdioxpoyprovaleron e, MODPYY, to which
this report /s annexed was produced by the by the Sdentiic Committee of the EMCDDA and shall be
ragarded as the authorialiva document.

Suggested citation: Technical Report on 1-(1,3-benzodioxo k5= pl)-2-{pyrralidin-1-plpentan-1-ons (3,4-
methplanadox poprovalarons, MOPV), EMEDDA, Lisbon, Aprif 2014,
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SUMMARY

MOPY (3, 4-methdenedioxypyravalerone) is a syrthetic derivative of the naturally occurring
chemical cathinone, and it is the methylenadioxy derfvative of pyrovalerone. It was paterted,
along with other related substances, as a central nervous system stimulant inthe mid-1960s;
however it would appear that there has been no further development of these patented
products. Apart from its use as an analytical standard and as research chemical in
expetimernts investigating the pharmacology and toxicology of MDPY, it has no known
lagitimate uses as anindustrial, cosmetic or medicinal product.

WMDPY was first detected in Europe in 2008 with formal notification to the EMCDDA in
December 2008 by the Finnish National Focal Point. There are reports to the EMCODA or
Europal of detections (") of MOPY in 27 Member States, Norway and Turkey. The size and
number of MOPY detections has increased year on year, particularly since 2010,

There have baen over fifty ather synthetic cathinone derivatives reported to the Europeaan
Union Early Waming System, including mephedrone (4-MMC), which was subjedt to a risk
assessment at EU-level and subsequent control measuresin 2010, mathylone (hlk-MOMA)
and 3,4-methylenedioxy-o-PPP (MDPPP).

Theare are currently no co-ordinated national or European population surveys on the
prevalence of MDPY use. There are reports from targeted surveys inthe United Kingdom
and the US. The targeted surveys from the United Kingdom are from 2009-11 and
suggested life-time use of MDPY of less than 5% amongst the group surveyed.

MDPY is typically supplied as a powder; there are also reports of its supply intablet, capsule
and liquid form. It is used nasally, orally, and by intrawvenous injection; other reported routes
of use include rectal insertion, smoking and subcutaneous injection. Tentative 'common
doses' of MOPY reported by users range from & to 11 mg (insufflation); and from & to 15 myg
foral). Single use doses of MOPY are typically reported to be 5 — 20mg, users have reported
taking repeated doses per session with doses typically of 200mg per session.

MDPY has been andfor is available from bricks and mortar head shops, streat-level drug
dealers and Internet suppliers. Inthe 2011 and 2012 EMCDDA Internat Snapshot surveys

(1) 'Deecions izan al-encornpassing terrnand rmay nelude ssizures andéor coleced anddix biclogical sarples. Seinure means s substance
avmilable (seized) tirough law enfocerment activiies (pofee custans, border guands | ete). Colecked sarmples ane hose hatane acively
collected by drug rmonitoning systerns such == test punchases) o manitorng and research purposes . Biological sarmples are tiose from hurman
b=y fluids (urine, blood, &) andfor specimens (izaues, hair, et
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MDPY was foundto be avallable in 5-8% of Internet sites that were selling new psychoactive
substances.

There have been no reponts of anti-social behaviour related to the use of MDPY. There have
been only a small number of cases of detection of MOPY in cases of cther crimes. MDPY
has bean detected in a number of cases of driving under the influence of drugs in Denmark,
Finland, Germarny, Sweden and the United Kingdom.

There have been numerous [n wira and in viva studies investigating the pharmacodynamics
of MOPY, these show that MOPY has selectivity for inhibition of catecholamine uptake with
greater activity at the dopamine and norepinephrine transporters (DAT and NET) than the
serotonintransporter (SERT). MDPY predominantly acts as a transport blocker rather than
altering substrate release. The effects of MOPY on DAT and NET are more potent and
longer lasting than cocaine. Data on the pharmacokingtics of MDPY is limited to three
studies with data on the likely metabolites of MDPY and one study onthe blood-brain
parmeability of MOPY. Information from user self-reports and ¢linical data on individuals
presenting to hospital with acute MOPY toxicity suggest that the desired effects of MDPY are
similar to those seen with other stimulants such as cocaine and amphetamine type
stimulants.

A number of animal models have investigated the acute achverse effects and the potential for
taicity associated with MDPY . These have shown that it has both dose- and time-
dependent locomaotor and paychomotor stimulant effacts, causes cardiovascular stimulation
and hyperpyekia {particularly at increased ambient temparature). The stimulant effects of
MDPY appear to be intermediate betwean the stimulant effects of cocaine and
methamphetaming.

Atotal of 528 nonfatal intoxications associated with MOPY have been reported by eight
Wember states (Belgium (2, France (19), Germany (&), Greace (2), Ireland (1), ltaly (3),
Slovakia (5) and Sweden (487)). 110 of these cazes have been analytically confirmead, with
WMDPY being corfirrmed in biological samples in all but one case These cases are from:
Belgium {2), France (4), Graece (1), Ireland {1 —analysis of substance taken), italy {3} and
Swedlen (99). In addition, there are other European and non-European case reports and
case saties related to amaltical corfirmation of MDPV in biological samplas. Data from
these cases, along with information from user self-reports, suggest that individuals typically
present with stimulant features including agitationfaggression, psychosis, delirium,
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tachycardia, hypertension and convulsions, there are also reports of more severe toxicity
induding hyperpyrexia, rhabdomyaolysis, acute Kidney injury and stroke.

Anurmber of animal studies have investigated the dependence and abuse potertial of MDOPY
using models involving self-administration, intracranial self-stimulation, disarimination,
sUbstitution and taste-aversion. These studies suggest that MDPY has dependence potartial
that is dose-dependent. Some studies suggest that the dependence patertial for MOPY is
greater thanthat for methamphetaming, but this is not seen in all studies. A number of
studies suggest that the dependence potential for MDPY is greater than that observed for
other cathinones such as mephedroneg and methylone but similar to MOMA. There have
been no formal studies investigating the dependence and abuse potertial of MDPV in
humans. There has been one user report on Erowid com and one report to the French
National Focal Poirt, both of a single individual with sef-reported *addiction” to MOPY.
Thare is a report from Hungary of "more than 30%" of 15 individual s who developed
“withdrawal" related to MDPY; howeaver, thare is insufficient detail in this report to be able to
detarmine the nature of this withdrawal syndrome and whether it was ralated to MDPY.

Thare have been a total of 108 deaths associated with MOPY reported to the EL Early
Warning System by 8 Mamber States and Morway in which MDPY has baen detected in
post-mortem biological samples andfor implicated in the cause of death: Austria (1), Finland
(40), France (1), Hungary (1), Ireland (31, Poland (3), Sweden (21), United Kingdom (32) and
Morway (1), In addition there have been other reports in the scientific literature of deaths
from EU countries and from the US (33) and Japan {1). It should be noted that in some of
these deaths it is likely that other drugs andfor other medical conditions or trauma may have
contributed to andfor been responsible for death,

Thare are no animal or human studies that have investigated the potential for chronic taxicity
associated with the use of MDPY. There are 3 reports of individuals who have developed
medium to long-term consequences (haemodialysis (23, stroke (1)) secondary to
complications of the acute health effects of MDPY.

In condusion, MOPY is a syrthetic cathinong which is used for is stimulart effects andthere
i5 increasing evidence of its use and availability in Europe. & number of animal studies have
shown that MOPY has significant acute harm effects and dependence potential. In addition
there are numerous reports of nondatal intexication and deaths related to MOPY use. There
is therefore a significant risk of increasing non-fatal intokications, chronic morbidity,
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dependence and monality related to MOPY use in Europe, with associated health care
Ltilisation and social costs.
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SECTION A. PHYSICAL, CHEMICAL, PHARMACEUTICAL AND PHARMACOLOGICAL
INFORMATION

Al. Physical, chemical and pharmaceutical information

A1.1. Physical and chemical description {including methods of synthesis, precursors,
impurities if known — type and level)

The systematic chemical {International Union of Pure and Applied Chemistry, IUPAC) name
for MDPY is1-(1, 3-benzodiciol-5-y1)-2-(pyrrolidin-1 ylypentan-1-one. MDPY s the common
name for 3,4-methylenedioxypyrovalerone. It s also known as MOPK or MP4 {in Hungary)
and additional chemical synonyms reported are:
1-(3,4-Methylenadi cxyphenyl)- 2-pyrrolidiryl-pentan-1-one;
1-(3,4-Methylenadi cxy-pheryl) - 2-pyrrolidin-1 -yl-pentan-1-one;

1-(Benzo[d][1, Adickol-5-y-2-{pyrrolidin-1-Wipentan-1-one;
1-(1,3-Benzodioxol-541) -2-{pyrrolidin-1 ) -1 -pentan-1-one;
1-(1,3-Benzodioxol-541)-2-{1-pyrraliding}-1-pentanone.

The pentan-1-one ending may also be replaced with 1-pentanone.

There are no non-proprietary names or trademark names for MDPY.

The Chemical Abstract Service (CAS) Registry Number for MDPY (base) is 687603-66-3
and the molecular formula is CigHaMNO,, equating to a molecular weight of 275.343. The
CAS number for MOPY (hydrochloride salt) is 24622-62-6 and the molecular formula is
CraHzCINCaequating to a molecular weight of 311.81. The CAS number for the MDPY 8-
enantiomer (form not specified) is 1388142-27-5, for the MDPY S-enantiomer {form not
specified) is 1388142-28-6 for the MDPY deuterated Dy hydrochlotide salt s 1246820-09-6
and for the MOPY deuterated Og base s 1246912-12-8,

The chemical structure of MDPY is shown below in Figure 1

o CH 3
Figure 1: Chemical Structure of MOPY <
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MDPY is a synthetic derivative of the naturally occurring chemical cathinone, and is the
methyenediony dervative of pyrovalerone. Pyrovalerone is a Schedule [V substance under
the 1971 UN Convention, Schedule V. The synthesis of MDPY is described in patents from
the France, Germany, the United Kingdom and USA all from the 19605 (Boehringer
Ingelhaim, 1967; Boshringer Ingelheim, 1969; Kappe, 19693, Kappe, 1969b) Briefly, the
pracursor 1-(1,3-benzodioyol-5-ylpertan-1-one is a-brominated to form a 2-bromopentan-1-
one intermediate. Pleadion of the intermediate with pyrrolidine yields MOPY which would
then typically be converted into the hydrochloride salt. The ketone precursor may be
obtained from a number of stating materialz including 1,3-benzodickole, although sevaral
alternative routes can be usad.

MDPY contains one asymmetric carbon atom, thus it is a chiral molecule. So far only the
racemic mixure of the 1:1 ratio of the two possible enantiomers has been characterized,
MDPY is one of over fifty synthetic cathinones that have been reported to the EU Early
Warning System - othars include mephedrone (4-MM G}, methylone (bk-MDMA) and 3,4-
methylenedioxy-o-PPP (MOPPP).

The following street names for MDOPY have been reported: MOPK, Magic, Super Coke,
Peaiee, New hvory Wave, Kannibaldrogen, Apdamm, Aakkoset (meaning alphabet in
Finnish), Bath Salt, MP, MP4 and MP3. The following 'legal highYnew psychoactive
substance product names have been associated with MDPY: Mojo, Yellow Submaring, hory
Wave, Vanilla Sky, NRG-3, Flower Magic, Gumi Cucoriedka, Kamikadze, Xtacy, Extreme
star Dust, Hurricane Charlie, Dogs Bolli, Doves Bed, Doves Ultra, Sextasy, Orange Crhits,
stardust, Blow, Fecharge, Charges, Lucky, Generation 2012, El Padring {meaning the
Godfather in Spanishy, Coco Jumbo, Cherry Coco Jumbo, Sunrise, Techno, Greerwvay
Speedway, Dana, Clga, Lena, Eva, Clara, Marketa and Jana. It is important to note thatin
the US, MOPY is one of a number of synthetic cathinones found in products often called
*hath salts” or “plant food; MOPY was detected in five out of 14 *bath salt products bought
at a *head shop” in Pennsylvania, USA in 2011 (Lefflar, 2014).

The nuclear magnetic resonance (NMPY and mass spectroscopic characterization of MDPY
was first published in 2008 (Uchivama, 2008) and confirmed in further publication in 2008
Westphal, 2009; Takahashi, 2009). Gas chromatography with iontrap mass-spectrometry
(GC-1T-ME) and NKMA were used to analyse MDPY and other 'legal highs'in Internet
purchased products (Brandt, 2010a; Brandt, 2010k} and a number of publications have
described the uze of ultra high-pressure liquid chromatography-tandem mass spectrometny
(LC-MSMIS) for the analysis of MOPY inurine (Bell, 2011), bulk powder (Jankowvics, 2011),
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ofal fluids (Strano-Fossi, 20120 and wastewater (van Nuijs, 2013}, Other analytical
technigues that have been developed for MOPY include ultra-performance liguid-
chromatography with quadrupole time of flight mass-spectrometry (UPLC-QT OF-MS)
{(Feitzel, 2012), solid phase Fourler transform infrared (F T-1F) spectroscopy {Yohannan,
2010), ultraviolet spectrophotom etry (Yohannan, 2010}, Immunoassay (Swortwood, 2013},
and Faman spectroscopy with high-performance liquid chromatography (HPLC) {Christie,
2013). One study has shown that MOPY can be detected using colour spot tests such with
testing kits that use reagents including the Marguis reagent and Lisbermann's reagent
(Toole, 2012). MOPY has been reported to cause false-positive phencyeliding immunoassay
results in urine samples (Macher, 2013).

Al1.2. Physical/pharmaceutical form (i.e. powder, capsules, tablets, liquids,
injectables, cigarettes. Any distinctive markings, logos, etc., to be noted)

Thefree base form of MDPY has been described as being a brown or yellow-green
amorphous powder whilst the hydrochloride salt form s described as a white-tan orystalline
powder. The melting point of the hydrochloride salt of MOPY is 229-231 °C (Boehringer
Ingelhaim, 1967; Boehringer Ingelheim, 1969; Koppe, 19693, Koppe, 19690). In the reports
of seizures of MDPY to the EU early Warning Systerm it is most commonly found as a

powder but capsules and tablets been found, seethetable in Section C for more details.

A1.3. Route of administration and dosage {e.g. oral, inhalation, intravenous etc)
MDPY is used bythe oral route either as capsules or tablets, 'bombing' (wrapping the
powder in cigarette papers and swallowing), dabbing {dipping a moistenad finger into the
powder) or ingestion of the powdear dissolved in water; it is also commonly taken by nasal
insufflation; other routes of use include smoking, intravenous injection and rectal insertion.

The tentative 'common doses' of MDPY reported by users by route of administration are: 5-
11 mg {insufflation}; 8-15 mg (oral}; 6-12 mg (rectal) {(Erowid, 2013a) (Table X}, Users have
reported taking repeated doses per session with doses typically of 200mg per session (Ross
et al., 2015,

Tahle X MOPY tentative 'common doses' reported by users,
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Dosse Irsufflated Oral Rectal

Threshold 1-3mg 2-6mg 1 -5 my
Light 2-5my 4-10mg 3-8 my
Common 5-11mg 8-15mg £ -12 mg
Strong 10 -20 myg 12 -25myg 10-25 myg

Thare is some limited information in the Boehringar Ingelheim patents (registered in Francs,
Germany, the United Kingdom and USA) from the 19605 on doses of a number of
pyrovalerone-type compounds with a 3, 4-(methylenedicyphenyll nucleus (Boehringer
Ingelheim, 1969, Képpe, et al,, 1969b). The doses proposed for “peroral” and “injectable”
use are "2 — 40 mg but preferably between 10 — 20 mg",

A2. Pharmacology, including pharmacodynamics and pharmacokinetics
Pharmeacodynamics

There have been a number of studies that have investigated the mechanisms of action of
WMDPY, mary but net all of these were summarised in a recent review {versen, 2014).

One comprehensive paper reports a series of experiments carried out both in Wira and in
vivedn rats and mice investigating the mechanisms of action of MDPY in comparizon to other
stimulants including cocaine, amphetamine, mephedrone and methylone (Baumann, 2013).
Thefirst studies reported in this paper were in vifro studies using rat brain synaptosom es.
Transport activity at dopamine tranzporters (DAT), norepinephrineg transportars (NET) and
sarotonin transporters (SERT) was assessed and MDPY was comparad to cocaing,
amphetamineg methylone and mephedrone. Az shown in Table 1 and Figure 3 (2a,c2 in
Figure 3), these studies demonstrated that MDPY is a potert blocker at DAT (DAT uptake
[Cend InM £ SEM 0.5) and MET (NET uptake 1Cg 26nM £ SEM 2), with weaker affects at
SERT (SERT uptake Cq 433490 £ SEM 3051, MOPY, like ampheataming, has selecdivity
for inhibition of catecholamine uptake with greater activity at DAT and NET than SERT,;
cocaing mephedrons and methylons are non-selective inhibitors with similar activity at DAT,
MET and SERT. Compared to cocaing, MDPVY is s0-times more potent as a blocker at DAT,
10-timeas more potent at NET and 104ime less potent at SERT. Felease expariments {Tabla
1 and 2b, d, fin Figure 2 showed this predominantly relates to MDPY acting as a transport
Blocker rather than it acting as a substrate; MOPY rasults in less than 3006 maximal release
from DAT and NET, but no releasa from SERT in rat synaptosomes pre-loaded with
substrate, As shown in Table 1 this contrasts with amphetamine, mettndone and
mephedrone all of which significantly increase release at all three transporters,

10
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Figure 2: Data from Bauman et al comparing inhibition of uptake/stimulation of release at
DAT, NET, SERT inrat brain synaptosomes,
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Table 1. Effects of MDPY, cocaine, amphetamine, mephedrone and methylong on
transporter-mediated uptake and release inrat brain synaptosomes

A DIPY Cocaine | Amphetamine | Mephedrone | Methylone
DAT uptake 1Csq
4105 211 £19 893 £ 17 782 £ 79 1232 £ 133
inkd £ SEM)
MET uptake 1Csg
28+8 292 +34 87 +186 487 + 86 1031 £ 162
(nkd + SEM)
SERT uptake
3349 + 305 NI 17 3418 + 314 422 + 26 1017 £ 59
|Can (nM £ SEM)
DAT releaze
23108 151 £35 58zxz04 815 117 £12
|Cen (nh £ SEM)
(24 £ 1) 29 1) (102 £ 1) (102 £ 2) (95 £1)
—
11
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MET release
13+£16 2190 + 2823 G107 58+ 11 104 £17
(ntkd £ SEM)
(24 + G) (34 +8) (92 £ 1) (99 +4) (94 £ 2]
(Emex %)
SERT releasze
) ) 598 £ 71 122 £ 10 234 £3%
(nkd £ SEM) Inactive Inactive
(97 £ 2) (101 £ 1) (98 £ 2)
(Emax%’)

Inthe same paper, dopamine clearance was studied using fast scan ¢yclic voltammetryin
striatal slices from male CBST/BLE mice, thus, confirming that MDPY was an uptake blocker.
Az shown in Figure 3, MOPY (ECen 115 £ 17 niM) was significantly more potent than cocaine
(ECgp 308 £75 ni) at inhibiting dopamine clearance, p<0.001. Inaddition, it was suggestad
that high affinity to DAT might have contributed to slow dissociation from the target,
potertially accourting for the longerdasting action of MDPY compared to cocaing

Figura 3: Dose-response curve for dopamineg (DA} area under the curve (AJG) for MOPY
and cocaine in mous e striatal slices.

9 MDPY
M Cocaine

g 8 7 5

log [dose] M
Thefinal studies reported in this paper were [ wvivo microdialysis studies in conscious male
Sprague-Dawley rats implanted with an intracranial cannula in the nucleus accumbens at
least a week prior to the studies (Baumann, 2013). Both MDPY and cocaine increased
extracellular dopamine inthe nusleus accumbens, but MOPY was tendimes more potent and
the loweast effactive infravenous MOPY dose was 0 1mgikg comparad to 1.0 madkg for
cocaine Furthermore, these studies suggested that the effects of MDPY lasted longer than
the effects of cocalng: the increase inextracellular dopamine related to 0.3 mokg MDPY
remained above saline control for 60 minutes after injection; however, the effects of 3.0
mgikg cocaing only remained above saline control for 40 minutes after injection.

DA AUC Increase @

12
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Sirmilar results were described in a study using HEK 293 cells stably expressing human
SERT, NET and BAT to assess the in wio pharmacology of a number of cathinones
induding MDPY together with cocaine and a number of amphetamines (Simmler, 2013a).
This study also showed that MDPY has high transporter and receptor binding affinity for DAT
and NET, but low affinity for SERT (mean £ S0 K for DAT, NET and SERT: 0008 £0.02 pM,
0.01 £0.002 phd, 2.86 + 0. 1ph respectively; and is a potent DAT and NET transport
inhibitor, but with limited SERT inhibition (Mean (85%Cl) g DAT 0.031 {0.031 - 0.04) M,
NET: 0.044 (0,03 - 0.07) uM, SERT:; 9.30 (6.8 - 12.8) uM). MDPY {together with
pyrovalarong) wara the most potent DAT inhibitors. The DAT-SERT ratio (95% CI) for MOPY
and pyrovalerone were both = 100 compared to = 10, 3.1 (2.0- 4.8), 1.4{0.9 - 2. 4) and 0.08
{0.04 - 0.18) for amphetamineg, cocaing, mephedrone and MOMA respedively. These studies
confirmed the findings of Bauman et al, that MDPY produces no DA or 5-HT efflux and
therefore that the effects on DAT and SERT relate to potent transporter inhibition rather than
sUbstrate release. Finally, this study also assessed receptor binding affinity and showed that
WMDPY had limited binding to 6-HTya, 5-HTaa, 5-HTa, cin cza, Dy, D and Dy receptors.

Orvarall, the authors of this study classified the cathinones into three groups based onthe
variation intheir selectivity for DAT, NET and SERT and potency to act as monoamine
transport inhibitors / substrate releasers.
v Group one: "Cacaine-MOMA-Mixed Cathinones”:

- Mephedrone, methylone, ethvone, butylone and naphyrone
+  Group two: *Methamphetamine-like Cathinones™:

- Cathinone, methcathinone, flephedrone
v Group three: "Pyrovalerone-cathinones”

- Pyrovalerone and MOPY.

This group reported another in wiro stucy in HEK-293 cells expressing the human DA
transporter (Simmler, 2012k). This study demonstrated that MOPY inkibited DA uptake and
methamphetamine-induced DA release, and that these effects ware more potent that the
effect of bupropion and methylphenidate (Tahle 2).

Table 2: Effects of MDPY and reference compounds on dopamine (DA} uptake and
methamphetamine-induced DA release in HEK-293 cells axpressing the human DA
transporter

DA Uptake Methamphetamine-induced D&
Mean (953%5) [Cgy { {uhd) release

13
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Maan (96%) 10 { (uhd)
Methamphetamine 10507 -15)
Bupropion 17e(11.-28 14,2097 -2)
M ethypheridate 014 (01, — 0.7 167 (07— 4.0
WMOPY 00031 {0.03 - 0.04) 028(01— 06

The potent DAT and NET transporter inhibitar, but limited SERT transporter inhibition of
WMDPY has been confirmed inanother i wiro study using a variety of cell culture and binding
assays (Eshleman, 2013). This study also confirmed that MDPY has very limited binding
affinity for 5-HTy s, 5-HTzs and &5-HTx receptors. Detailed uptake, release and affinity data
was reported in this paper. The inhibition of [3HDHTE binding to iYMATZ: MOPY, & = 990
P MOMA, K = 661 UM, methamphetamine, & = 920 pM. The inhibition of KWMATZ PH]s-
HT uptake: MDPV, 1Cgy= 100 M MOMA, 1Cep = 5.8 pM,; methamphetamine, 1Gey = 4.72 P,
Ry MATZ [PHINE release assay: MDPY, ECe = 148 pM with efficacy (E) of 35.8%,; MDMA,
ECe = 114 UM, E = 63%; methamphetaming, ECg = 79 UM, E = 95%. The inhibition of
binding to 5-HT receptors: MOPY: £ R5-HTy, = 14.8 UM, & hE-HTa, = 207 UM, 5 hE-HTx =
107 ph; LSO Kihs-HT = 1.32 M, K hs-HT2a = 015 N, & h5-HT . = 1.29 1. The
potency and efficacy at 5-HT receptors: MOPY: h&-HTia ECep = 80.8 pM, E = 699, h5-HTaa
[Cen= 270 ph, E = 67.7%; ha-HTa 1Cgp=1 mh, E = 24 5%, LED h& HT1a ECen = 58 bl E =
107. 8% ketanserin hs-HTz, 105y = 2.88 n, E = 95.9%; SB-242084 h5-HTae [Cen = 0.28 1l
E = 86.5%. The inhibition of [*H|{+)-pentazocine binding to hSigma1, MOPY % = 4.4 ui;
Raloperidol £ = 0.94 r; MOMA K = 19.4 pM; methamphetaming & = 318 M. MDPY did
not show any measureable affinity for dopamine receptor subtypes up to 10 ph.

Ancther study used human DAT expressed in Xangpus fzavis oocytes to investigate the
mechanisms of action of MOPY compared to mephedrong, methamphataming,
methcathinone and cocaine (Cameron, 2013a). The cocytes wara voltage clamped at -80
My, near the resting potertial of the cells, and the drugs were applied for 60 seconds ata
concertration of 10 U, MDPY generated a cocaine-like outward hyperpolarising current
compared with baseline; this contrasted to the imward depolarising current seen with
mephedrone, methamphetaming and methcathinone. This hyperpolarisation relates to
inhibition of DAT. As shown in Figure 4, the effects of both MDPY and cocaine were dose-
related. Owerall, the inhibitory eff ects of MDPV on DAT were greater than the effects of
cocalne (remaining Yedopamine pre-pulse 24 6 £0 5% and 32.9 £1.99 respactively, p «
0.01) but were of similar potency (ECen 0,30 £0.04 b and 0.33 £ 0.07 uM respedively, p =
0.08).

14

8962/14 IVIfm 31
ANNEX DG D 2C EN


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=22896&code1=RAT&code2=&gruppen=Link:8962/14;Nr:8962;Year:14&comp=8962%7C2014%7C

Figure 4: Dose-dependent effects of MDPY and cocaine (COC) on human DAT expressing
Henopus oooptes voltage clamped at -s0mY. Data expressed as percertage of dopamine
(DA} pre-pulse peak currert cocaine (Cameron, 2013a).
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These findings demonstrating that MOPY is a more potent DAT inhibitor have been
confirmed in two other studies using voltage-clam ped Xanopls laaws oocytes axprassing
hurman DAT (Cameron, 2013k; Kolanos, 2013, As shown in Figure 5, in addition to the DAT
inhibitory effects of MDPY being more potent to those of cocaine, they are also longer lasting
(Cameron, 2013h). One minute after cocaine (10 and 30pM) administration, DA induced
current recovered to baseling; however, one minute after MDPY administration {1, 3 and
10ph), DA induced current recoverad to 10% of baseline for all three doses and at 30
minutes, recovery from MOPY was 5096, 40% and 20% for the 1, 3 and 10 uM doses

respectively.

Figure 5: Recovery of dopamine (D4) induced current after tfreatment with cocaine (COC)
and MOPY.
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The results of a microdialysis study (available in Japanese only) made similar conclusions
{(Fuwa, 2007, Satoh, 2009). Extracellular levels of dopamine (DA) and serotonin {5-HT) were
determined inthe striatum of frealy-moving mice, using microdiahsis and high performance
liquid chromatagraphy with electrochemical detection (HPLC-EC). Dialysates were collected
at 10 minute intervals for 2.8 hours after oral administration of MDPY. Siety minutes after
MOPY administration, the experimertal group showed increased extracellular DA levels 2.1
times higher than those of the control group. The effect of MOPY on the increase in DA was
less marked than for MOMA and methamphetamine. Similar to other studies, MDPY showed
no significant influence on 6-HT.

Pharmacokinalics

There have been three studies that have investigated pharmacokingtic parameters of MDPYW;
one has investigated blood-brain barrier parmeability {Simmler, 2013a) and two have
investigated MDPY metabolism (Strano-Rossi, 2010; Meyer, 2010). No studies have
aszessed other pharmacokinetic parametars such as absorption, distribution or excration,

The high blood brain barrier parmeability of MDPY has been demonstrated using an fn wiro
hurman blood brain barrier permeability model (Simmler, 2012a). In this study, using
conditionally immortalized human brain endothelial cellz (TY09) the permeability coefficiant
(P for MDPY was =10, Previous studies have shown that a Pz 3 indicates high blood

16
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brain barrier permeability {Abe, 2012). Further analyses in the MDPY blood-brain barrier
study showed that apical to basolateraltransport of MDPYW was greater than basolateral to
apical transpont (p=0.05), these results suggest active transport of MDPY by one of the
blood-to-brain influx carriers {Simmler, 2013a).

The first study investigating the metabolism of MDPY was an [n wifro study using human Iver
microsomes and 59 cellular fractions {Strano-Fossi, 2010). Phase |, Phase |l {uridine &'
diphosphoglucuronosyltransferase (UGT)) and Phase |l (sulfotransterase (SULTY)
matabolism were investigated 1mlL of 1mafmL MOPY was incubated with &5mL of human
liver microsomes or 39 callular fraction. Metabolites were analysed by gas chromatography
mass spactrometny (GC-MS) and structures were corfirmed by accurate mass measurement
using a liquid chrom atography quadropole time-of flight (LC/QTORF) mass spectrometer,
Approximately 80%% of the MOPY remained unchanged, the authors felt that this may have
related to the dose of MOPY used saturating thelr model; only a single dose was studiad.
Approximately 7% of the MDPY was metabolised to catechol pyrovalerone and 10% to
methyicatechol pyrovalerona The metabolic pattway that was postulated by the authors is
the apening of the methyenedioxy ring, followad by demethylation giving rise to a catachol
group which is then methylated by catecholmethyltransferase in position 3.

Tha Phase |l studies suggested that these metabolites are conjugated with sulphate
{approximately 5085 and glucuronide {approximataly 40%5); no hydroxylated or oxidatively
ceaminated metabolites were detected,

The second study to investigate the metabolism of MOPY involved a combination of an in
vifre human Iver microsomal maodel, in vive experiments in rats administerad MDPY and
analysis of human urine samples from drug users (Meyer, 20100, The in Wio experiments
ware carried out in pooled human liver microsomes and baculovirus-infected insect call
microsomes with human cDNA expressed aytochrome-P450 isoenzymes. The animal drug
administration study involved administration of a single 20makg dose of MDOPY by gastric
intubation to male Wistar rats; urine was collected for 24 hours after administration. The
human urine samples were samplas that weara submitted to the authors' laboratory for
taxicological analysis. Analysis was performed using gas-chromotography mass-
spactrometry (GC-MS) and liquid chromatography high-resolution mass spectrometry (LC-
HE-ME). Many more metabolites were eluddated inthis studythan in the study discussed
above, The main Phaze | metabolic steps identified in both the rat /n vive and human in viro
studies were: demethylenation followed by methylation, aromatic and side chain
fdraxylation and oxidation of the pyrrolidine ring to the corresponding lactam and ring
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apening to the corresponding carboxylic acid. The metabolites elucidated included:
demethylenyl-MDPY, demeathylamd-methy-MOPY, demattdenyl-mathyl-cxo-MOPY, oxo-
MOPY, demettdeny-rmathyl-alkyl-hydroxy-MDPY, carboxy-oxo-MOPY, demethilemyl-
rathy-carboxy-oxo-MOPY, demethylernyl-rmethy -N, N-bisdealkyl-MDPY, demethylery-oxo-
MDPY, demethydenyd-N N-bis-dealld-MOPY, demethiylemyl-alkyl-bydrosy-MOPY and
demethyleryl-methyl-phernd-hydroxy-MDPY . Using recombinant human cytochrome P4&0
isoenzymes (CYPs), the CYPs that were found to be responsible for the initial metabolism of
MOPY were CYP 2619, CYP 206 and CYP 1A2.

The scheme proposed by the authors for the metabolism of MDPY in hurmans is shown in
Figure & below,

Figure &: Human metabolic pathways for MOPY proposed by Meyer et al (G = glucuronic
acid conjugates)
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In addition to the unchanged parent MOPY, the following metabolites were found in human
Lrine at an unknown time after use of an unknown dose of MOPY: demethylernyl-MOPY,
demethylemyl-methyl-MOPY, demethyleny-oxo-MDPY, demethdenyl-meathyl-cxo-MDPY,
cxo-MOPY, derm athyleryl-methy-hyidroxy-alkod-MOPY, dem ethylemyl-hydroxy-alkyl-MDPY
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and dermeathd-rm ettiyl-N, N-bisdealkyl-MDPY . The most abundant metabolite inthe human
Lrine samples was demethylenyl-methyl-MDPY.

Anumber of the MOPY metabolites elucidated inthe above study were also detected in
urine samples obtained from an individual who presented to an Emergency Department in
ltahy with MDPY texicity. The Phase | and Phase [l metabolites identified were demethylamy-
WMDPY, demethydeny-rmethyl-MDPY, demeathylenyl-methd-oxo-MOPY, demethylemdhydroxy-
alk-MDPY, demethydenyl-methyl-hydroxy alkyl-MDPY, demethenyd-oxo-MOPY and the

corresponding glucuronides (Favretto, 2012).

Inthe absence of formal pharmacokinetic data, the only information available on the likely
onset and duration of effects of MDPY comes from user reports on Internet discussion
forums and data from clinical case reports. Table 3 provides an overview of self-reported
duration of effects when MOPY iz taken by the oral and insufflated routes as reported by
Erowid (2013c). This information was collated from users, research, and other resources. No
furthar details ware provided on the methodology used to collate this information.

Table 2. Examples of self-reported duration of effects of MOPY per route of administration
{tentative) as reported by Erowid (2013c). Mo information onthe doses that were used was

ot oviclad.

Duration of effects for MDPY Oral Insufflated
Total Duration 2.0-7.0 hrs 2.0-3.5 hrs
Onset 16-30 mins & 20 mins
Coming Lp A0S0 ming 16=30 mins
Plateau 30-180 mins 30-100 mins
Coming Dovn A0-120 mins 30—80 ming
After effects 2-48 hours 1-T clays
Hangover | Day After 7 7

{farachions with ofhar drisgs, medicing! products fncluding oral canfracaptivas) and of har
forms of infaraction

There is no data on the potential for interactions between MOPY and other drugs and

medicinal products.
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A3. Psychological and behavioural effects

Al.1. Animal Studies

There is limited animal data on the psychological and behavioural effects of MOPY - three
animal studies {two inrats and one Inmice) have assessed stereotypy after MDPY
administration and one study in mice used a functional observational battery,

A zeries of behavioural observations were undertaken to assess stereotypy inmale Wistar
rats (Aarde, 2013). Sterotypy was detined by the observation of! repetitive licking, biting or
sniffing of the walls/bars of the cage. These observations were undertaken bothduring
single dose non-cortingent and intravenous self-administration studies. MDPY was
aszsociated with significant stereotypical behaviour. As shown in Figure 7, the cumulative
dose of intravenous MOPY (mgfkafhour) during fixed-dose self-administration was larger
when post-session sterectypy was observed (mean£50: 1,420 5makg) than when
stereotypy was not observed (0620 4mgfkd). After non-contingent dosing with MDPY,
stereotypy scores increased in a dose-dependent manner. When compared to saline vehicle
fwhere steractypy was never absenved), sterectypy scores were higher after subcutaneous
MDPY at doses of 5 &mgkg and 3. 2maky for the whole of the 166 minute sessions studied;
after subcttaneous doses of 1.0mokg and 0.&makg MDPY stereotypy scores wera higher
for the first 60 and 15 minutes respedivaly.

Figura 7: Mean £5EM stereotypy scores after MOPV or saling vehicle administration
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Stereotypy was also assessedin six male Sprague-Dawley rats (Baumann, 2013).
Stereotyplic movements were measured for one hour after subcutaneous doses of MDPY
(0.1-2.0maka), cocaine (3-17mglkg) or saling control. Sterectypy was significantly increased
by both MDPY (F [4,25] = 26.31, p<0.0001) and cocaine (F [3,20] = 7.68, p<0.001). The
threshold dose of MOPY associated with significant stereotypy was 0.3 makyg (p<0.08),
compared to the threshold dose of cocaine for stereotypy of 3 mgkg {p<0.05). Additionally,
WMDPY induced significanthy greater peak effects than cocaine for stereotypy (3.0 maky
MODPY vs 10 moks cosaing, p<0.001).

Ina studyin male Harlan Sprague-Dawley mice which was investigating the locomator and
therm oregulatory effects of MDPY, abnormal behavioural effects were seen at higher doses
of MOPY (Fartegross,, 2013). At the highest dose of MDPY (30 madke), significant foclsed
sterectypy was obaenved at an ambient temperature of 282C but not at an ambient
temperature of 2020, Four {of six) mice treated with 30 mg/kg MOPY at an ambient
temperature of 282C engaged in skin-picking and self-biting necassitating that the animals
were removed from the study and euthanised. Sterotypy and self-injuny were not seen at
lower doses of MDPY, or at 30mgkg MDPY at an ambient temperature of 2820

Ina studyin male ICF Harlan mice used a functional observational battery to classify
behavioural effects of MOPY (Marusich, 2012). MDPY was given by intra-peritoneal injection
at doses of 1-30 mg/kg and compared to saline vehicle. Seff-injury or stereotyped biting or
licking were not sean with MDPY . However, MOPY was associated with increases in
exploration, increases in circling, stereotyped head weaving, stereotyped head cirding,
sterectyped compulsive movements. These effects ocourrad at all MOPY doses with the
exoeption of sterectyped compulsive movemerts which were not seen at an MOPY dose of
1 mghkg, but were sean=3 mgkg

A2.2. Human Stuclies

There are no published formal studies assessing the psychological andfor behavioural
effects of MDPY humans.

A3.2.1 User Reports

The section below includes a discussion of the characteristics of users which includes
information from self-reported uze from Internet drug discuzsion forums and related websites
(hereafter 'user websites'). As such it is important to note that it is not possible to confirm the
specific substance(s) used, nor the purity, dose, etc. Analysis of products containing new
paychoactive substances that are sold on the drug market have shown that the composition
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can differ betwean that claimed by the retailer, as well as differ aver different geographical
areas andtime. Similar caveats apply to these types of information that have been provided
incase reportsfsaries unless biological and collected samples were taken and subjected to
taxicological and forensic analysis. In addition, the information provided by patients incase
reportsiseries as well asthat provided on user websites should be regarded as illustrative
only and not taken as representative of users of MDPY in general. Finally, information from
seizures, collected samples and user websltes suggest that MOPY has been commonly sold
as a 'legal replacement for cocaineg, amphatamine or 'ecstasy’ (MOMA). There is alzo
information to suggest that MDPY has been sold directly on the illicit drug market as
cocalng, amphetamineg and MDMA, as well as mephedrone. nthese cases, users may be
Unaware that they are consuming MOPY. Additional research is required in order to examine
towhat extent the characteristios of MDPY users reflect those who use other stimulant
drugs.

Mo studies were identified that have examined the subjective effects of MDPY in humans;
information iz largely limited to that provided in case reportsizeries (seo 'non-tatal
intoxications' in Section 01.2) and self-reported experiances from user websites. Table 4
provides an overview of subjecive effects of MDPY as reported by Erowid (20132). This
information was collated from users, research, and other resources. Mo further details werea
provided on the methodology used to collate this information. Information provided in case
reports and case series of non-fatal intexications assod ated with MOPY appear to support
zome of these effects. Section 01.2 provides an overview of the other adverse effects
reported to be associated with MDPY,

Table 4. Examples of subjective effects of MDPY as reported by Erowid (2013a). Mo
information on the doses that were used was provided.

Subijective effects of MDPY

Positive Stirmulation (rmental and phy sical)
Eupharia, mood lift
Increased sociability ¢ talkativere ss
Irereased productivity and motivation
Irncreased mertal clarity
Enhanced creativity
Feelings of empathy
Sexualarousal

Heutral Stimulation (rmental and phy sical)
Wik elevation in beart rate

Mewjative [Likelihood of regative side effects increase s with higher doses)
Tightered jaw muscles, grinding tee th (trismus and bruxia)
Reduced enjoy et of eating  lbss of appe tits
Diztuthed skep patterns
Imvolurtary body movements (twitching, lip-smacking, et.)
Confusion and/or scrambled thoughts
Gastrointestiral disturbance
Mu szl tension
Residual depre ssed mood
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Mystagmu s ! eye spasm

Anxiousress ! re mou sness ! paranoia

Harzh come down effects

Fie rlireg (recio sing repeate dly without planning to do so)

Excessive excitation ! hyperactivity

Headbche

Yery elevated heart rate

Hallucirations ! psychotic behavior (at high dose s or with repeated use)

A4 Legitimate uses of the product

MDPY is available as an analytical reference standard and is used in scientific researchin
studies irvestigating the pharmacology and toxicology of MOPY. There are currenthy no
cther indications that MOPY is used for other legitimate purposes. There are no known uses
of MOPY as a component in industrial, cosmetic o agricultural products. There is no
information that MOPY is currertly used inthe manufacture of a medicinal product inthe
European Union, However, in the absence of a European Union database on the syrthetic
routes of all medicinal products this information cannot be verified. Thera iz no marketing
authorization {existing, ongoing o suspendad) for MOPY in the European Union nor in the
Member States.
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SECTION E. DEPENDENCE AND ABUSE POTENTIAL

B1. Animal data

Anumber of I wWie animal studies have investigated the abuse potential of MOPY using
models involing self-administration, intracranial self-stimulation, discrimination, substitution
and taste-aversion.

Ina self-administration stuchy in twenty four male Wistar rats, MDPY was compared to
methamphetamine (Aarde, 2013). The rats wert through four sequential phases: lever-prass
training, drug self-administration acquisition {once daily one hour self-administration
sessions for ten days, with a drug infusion of 0.06 mgikg ower the one hour session), fixed-

ratio dose response testing and prograssive-ratio dose-response testing

WMDPY and methamphetamine were consistertly self-administered during the self-
administrations phase; during nonfood restricted sessions the infusion rate of MDPY was
higher than that of methamphetaming but there was no ditferance in lever discrimination
between MOPY and methamphetaming. As shown in Figure § inthe fixed-ratio schedule
there was a dose-dependent effect of dosefor MDPY (p<0.001), but only a trend towards
dose effed for methamphetamine (p=0.055) for bath the infusion rate and the average post-
reinforcement pause.

Figure 8: Fixed-ratio, dose-response testing. MeantSEM of infusion rate {infusions/hour;
Graph A) and post-reinforcement pause length (average time in seconds betwean an
infusion and the next correct response; Graph B) for MDPY {n=10) and methamphetamine
(MEPH, n=10). * # and @ indicate significant differences (p< 0.08).
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As shown in Figure 9, under the progressive-dose ratio schedule, as the per-infusion dose

increased both the number of corred lever presses and length of the average post-
reinforcement pause increased.

Figure 9: Progres sive-ratio, dose-response testing. MeantsEM of total corredt lever prasses
{1st 3 hours of the session only; includes lever presses during post-reinforcement time out;

Graph A) and post-reinforcement pause length (average time in seconds between an

infusion and the next correct response; 1st 3 hours of the session only; Graph B). MDPY
(n=8) and metamphetamine (METH, n=8). * and # indicate significant differences.
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COrverall, this study suggests significant dependence potential for MDPY that is potentially
greater thanthe dependence patertial for methamphetamine.

Ina study in 43 Sprague-Dawley rats, the abuse potential of MDPY was studied by
aszessing its ability to support intravenous sef-administration and decrease thresholds for
intracranial self-stimulation {(ICCS) (W atterson, 2012). Pats were trained to intravenously
self-administer drugs every day for ten days and were divided into four groups which self-
administered two hour infusions of MOPY 0005, 0.1 or 0.2 makg o metham phetarmineg
0.06mgfkg as a positive control. The rats wera then allowed to self-administer
MDPYmethamphetamine using a 16 hour overnight progressive ratio (PR) reirforcement
schedule. Each MDPY dose group of rats was then divided into two groups with one group
continuing with two hourly daily self-administration for 10 days (short access, Sha) and the
cther group progressing to six hourly daily s elf-administration sessions for 10 days {long
access, Lgd); all of the methamphetamine cortrol rats were assignedto an Lgd group. Self-
administration of MOPY was maintained at all three doses. As shown in Figure 10, inthe PR
reinforcement studies, there was a dose dependent MDPY effect with a greater number of
infusions in the 0. 2mafkg group than the 0.0maiky (p<0.001) and 0. 1mgkg (p<0.05)
groups. Thare was no significant difference between the methamphetamine control group
and the 0.05makg MOPY group (p=0.05).

Figura 10: Total number of infusions during PR responding for the 0.05 0.1, and 0.2
mekginfusion doses of MOPY (n = 9 for each group) and 0.05 mgfkeinfusion
methamphetamine (n=9). The left y-axis shows the total number of infusions during the PR
zession and the right y-axis shows the total number of active lever presses completed
[*p=0.08 vs. the 0.08 makg dose of MDPY. #p <0.05 vs. the 0.1 makg dose of MOPY).
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Az shown in Figure 11, in the SgA and LgA studies there were no significant differences
saen inthe 0.05mgkg MOPY group. Inthe 0.1 mgkeg and 0.2 mokyg rats, LA was
aszociated with escalation of drug intake of similar pattern to the methamphetamine group.
In summary, the reinforcing and rewarding properties of MDPY were similarto
methamphetamine and cocaine with features including escalation under extended access
conditions. Escalation of MDPVY intake occurred at higher rather than lower doses and the
WMDPY amounts administered after 10 sessions were higher than for methamphetamine.

Figura 11: Total number of infusions during Sha, Lga, andthefirst 2 hours of Lg& agoss the

final ten days for (2) 005 (b) 01, and {¢) 0.2 motkgfinfusion MOPY groups in = &for each
Lg& group) and {d) 0.05mgkg methamphetaming {(n=9).
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In summary, these experirments demonstrated that MDPY has reinforging and rewarding
propetties with similanties to methamphetamine and cocaine including escalation undsr
extended access conditions. Escalation of MOPY intake occurred at higher rather than lower
doses and MOPY amounts administered after 10 sessions were higher than for
methamphetamine. The reward value for MDPY when compared to methamphetamine was
similar inthis study

Inthe second group of experimerts in this study, the effects of MDPY oninfracranial self-
stimulation {ICCE) using a bipolar electrode implanted into the medial forebrain bundle was
assessed after administration of 0.1, 0.6, 1.0and 2.0 mgfkg intra-peritoneal {i.p.) doses of
MDPY (Watterson, 2012). As shown in Figure 12, MOPY significanthy lowered ICCS
thresholds at all of these doses (p=0.08) which suggested hedonic and rewarding effects,
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Figure 12 Effects of cortrol vehide and MDPW (0.1, 0.5, 1 and 2 magkg Lp) onthresholds
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Ancther study in eighteen male Spragus-Dawley rats looked at intracranial self-stimulation
(ICCS) with eledrodes inthe medial forebrain bundle at the level of the lateral hypothalamus
and comparad MOPY, methylone, mephadrone and methcathinone (Bonano, 2014). After
glectrode implantation, the rats were trained in lever press responding urtil they reliably
responded to frequency trials under a fixed regime with the intensity being kept constant.
Doses of 0.32—3.2 mahkg MDPY were studied and compared to methcathinone (04 —=1.0
magikg), methylone (1.0 — 10 magkg) and mephedrone (1.0 - 10 mgikg); these drugs were
given intra-peritoneally. All drugs tested facilitated ICSS; MDPY, similar to methylone and
mephedrone, produced dose-dependent and time-dependent increases in low-rates of ICSS
and alzo produced depression of high ICSS rates maintained by high brain stimulation
frequencies. Methcathinone was most patent with significant effects at doses = 0.1 mgkg,
thiz was followed by MDPY (effects at doses 20032 makg), then methylone and mephadrone
=1 mahkg. Alldrugs had a rapid onset of action but MDPY and methylone had longer
durations of action; in particular, MDPY maintained significant facilitation of ICSS beyond
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a00 minutes, with some facilitation still present at 24 hours after drug administration;
whereas for mephadrone G55 peaked at 10 minutes and was no longer significant at 300
minutes.

Ina drug discrimination and substitution study in male NIH Swiss Haan Sprague-Dawley
mice, s mice were trained to discriminate MDPY (0 3mgfkg) from saline and interoceptive
effect of substitution doses of MDPY, MOMA and methamphetamine (METH) were assessed
(Fantegrossi, 2013). All mice reliably discriminated MOPY from saline. Cumulative doses of
WMDPY, MOMA and METH fully substituted for MOPY. There was no significant difference in
the interpolated ED g for cumulative MDPY, MDMA o METH {00320 01m gk,

0,030 0imgky, and 0.0580. 03m gk respectively. The EDg for cumulative MOPY was
0.03 maikg; cumulative doses of MDMA (EDg 0.03 makyg) and methamphetamine (ED g
0.08 mafke) elicited full substitution. The interceptive effects of MOPV were both dose- and
time- dependeant; potency differences were observed when it was administered cumulatively
compared to single bolus administration.

Ancther study used male Sprague-Dawley rats to assess drug discrimination and
substitution comparing MDPY with a number of drugs including cocaine and
methamphetamine (Gatch, 2013). Fats were trained to discriminate either
methamphetamine {(1mg'kg) or cocaine (10mgikg) from saline; all doses were given intra-
peritoneally Inthe substitution studies a number of drugs were investigated including MOPY
(0,08 — 2 &mafke). MDPY fully substituted for the discriminative stimulus effects of cocaine
and of methamphetaming; the EDg for MDPY for cocaine discrimination was 06840 06 and
tor methamphetamine discrimination was 0,670,111 with a potency ratio for cocaine andfor
methamphetaming of 1,105, Compared to the other cathinones studied (mephedrong,
methdong, naphyrone, flephedrone, bubdone), MDPV was the most potent for discrimination
in cocaine-trained rats; MDPY was of equal potency to mephedrone, and greater potency to
the other cathinones in methamphetamine-trained rats. MOPY was associated with full
substitution in both cocaine-trained rats (EDg MDPY 068 mgikg; EDg cocaine 309 makg)
and methamphetamine-trained rats (EDs MOPY 067 mogkg; EDgmethamphetamine 0.37
maglkg).

The final study assessing the dependence abuse potertial of MDPY assessed taste aversion
inadolescent (postnatal day 32) and adult {postnatal day 24) Sprague-Dawley rats

(Merluzzi, 2013). Taste aversion was seen in both adolescent and adult rats atintra-
peritoneal doses of MDPY of 1.0, 1.8 and 3.2 mg'ke, however the aversions were weaker
and developed moaore slowly inadolescent than in adult rats. This suggests the potentialfor a
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greater dependence potential in adaolescent rats; however further studies are requiredto
confirm the significance of these findings.

B2. Human data
There have been no formal studies investigating the dependence and abusze potential of
MOPY in humans.

Ina case reported tothe EU Early Warning System, a 28-viear-old male injected 50 mq of
MDPY four of fivetimes a day (ength of time not specified) and also used buprenarphine.
He developed fatigue and sleep disorder with pain at the injection site. He also became
anxious with intellectual stimulation, *an obsession to consume MDPY and psychic
withdrawal symptoms” The patient became withdrawn from others and was absent from
work; no further case details were specified

Ina study from Hungary of 15 cases (13 male, 2female; age 21 — 50 years) of self-reported
MDPY use, 1 is reported that “withdrawal developed in"=30% cases” (Kalapos, 2011). No
further detall is provided on the frequency or duration of MOPY use, or onthe nature of the
“withcdrawal”.

There is a study from Ohio, USA of a newhaorm child with neonatal withdrawal syndrome
(dolliff, 2013, A 24 year old female who was 34 weeks pregnant and had a history of use of
cannabis, opioids and "bath salts" was found unconscious onthe street after use of "hath
zalts". Shewas transferred to the ED and intubated and stabilised {no further clinical details
are available). Fetal heart sounds were absent and so an urgent caesarean saction was
carried out. Meconium stained fluid was present and the infant had Apgar scores of 2 at 1
minute and 5 at & minutes. Opiates and THC were present in the infant's urine and infant
blood, urine and cord blood were positive for MOPY (100 ngiml, 270 ngfml and 41 ngfmlL
respectivelyl. The child was admitted to the neonatal intensive care unit and was noted to be
jiittery, vigorous and typertonic. The infant became more agitated and developed tremor and
myoclonic jerks. The child was started on [V morphing to control the withdrawal symptoms.
Morphine was weanaed on day 13, there was no rebound withdrawal and the infant was
discharged onday 24. It is not possibla to determine from this report whether the features
sean ware due to opioid or MDPY withdrawal, or a combination of both of these drugs.

There is a user+eport on Erowid com from 2011 of pofaniizl MOPY dependence (Erowid
Dependence). A 39- year-old male who used MDPY daily for ning months described MDPY
as .. extremely habit forming. When | would stop, | did have what | felt were mild
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withdrawals.. muscle aches all over but not debilitating. More like if | had been at the gym
the previous day. | alsofelt depressed for about two weeks, It took about 3 months for my
head to get back together though, Lingering paranoia and depression stayed with me for

about 45 days, and the feeling of being scatterbrained only dearad after 90 days. | still get

heart palpitations every so often, but | feel much batter about my heart now that | no longer
Use 'PY
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SECTION C. PREVALENCE OF USE

MDPY was first detected in Europe in 2008 with formal notification to the EMCDDA in
December 2008 by the Finnish Mational Focal Point. There are reports to the EMCDDA of
detections ) of MDPY from in 27 Member States, Norway and Turkey which are
summarised in Table &

Table 5. Reports to the EMCDDA of detections %) of MOPY from in 27 Member States,
Morway and Turkey

Country Amount and Details of the MDPY Seizure
Austria 2008 Firat half of year, first identification in Austria seizure by

police. Weight not spadfied

201 2:Four samples of powder from Checdkit!, collected from a
venue Weight not specified

2013 Five samples of powder from Checkit!, collected from a
venue Weight not specified. “Some of which” cortained caffeine
and amphetaming

13 police seizures. Weight and form not specified

Belgium 2010 Police seizure of 400 powder

2011 Four police seizures in total 1109 beigefwhite powder
2012; Two customs seizures in total 1009 powder

2013 Nine customs seizures intotal 58509 powder

Bulgaria 2010 One police seizure of 16247 g white powder

2011: Two police seizures in total 224,699 powder (range 68,699
— 1669 some of which also contained mephedrone, methylone
and lidocaing)

2012 One customs seizure of 229 (form not spedfied, also
contained caffeine and benzocaine)

One police seizure of 16999 powder (form naot specified, also

contained caffeing)

Croatia 20100 QOne police seizure of 1,699 form naot specitied, also
containad JWH-018)

“Theterm detection’ from an EMCDDA perspestive refers to seizures, collectad samples anddor
biological samples.

Theterm Wetestion’ from an EMCDDA perspective refersto seizures, collected samples andfor
biological samples.
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2011 Four police seizures in total & 38g powder (range 0.04g -
4.650)

Mo dates given: Six police seizures in total 4.19g powder (range
0.519— 3319 some of which was light vellow), 1.03gtablets and
3.21g other form

Cyprus

2012 One police seizure of 1g white powder
2013 Threa police seizures in total 3 .59 white powder

Czech Republic

20100 Two custom seizures in total 91209 powder

2011; One custom seizures of S05g powder

Eight police seizures in total 215,469 powdear (some of which also
contained MOPBP, 4-MEC, lidocaing, bk-MDMA, ethylphenidate,
2-DPMPY

2012 Two police seizures in total 7. 746 powder (zome of which
alzo contained “sacharosa™)

Cenmark

20100 One police seizure in total 359 beige powder and 1.79
milky solution/suspension marked 'DMPY 100mgiml’

2011: Three customs seizures intotal 104,99 white powdear

One police seizure of 0,260 beige powder

2012 One police seizure of 1.7gwhite powder (also contained
2C-C)

2013 Three customs seizures, two of 62 5g white powder (some
of which also contained pentedrone, MOPEP and caffeing) and
one of 49 89 beige powder

One police seizure of 0,259 light beige powder

Estonia

2013 One customs seizure of 1,680 white powder (also
contained PYP and pentedrong)

Finland

2008 Three customs seizures intotal 129 powder {range 1 —10g)
20090 17 customs selzures intotal 24.9g powder {range 0.2 —
10g) and one seizure of one unit, form other

Police seizure of 246 powdear samples total weight 3967 (no
range given) and biological (blood) samples from 80 driving undsar
the influence of drugs{DUID) cases

20100 74 custom seizures intotal 6364 19 powder range 0.1 -
2005g); one custom seizure of 0. 1mL liquid and three custom
seizures in other form in total 13 units range 1-11 units)

Police seizures (i) 278 powder samples total weight 2802g; (i)
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one sample of one tablet; {iil) four samples of liquid total volume
2.7mL; vy 21 trace samples and biological {blood) samples from
219 DUID cases

2011: 102 custom seizuresin total 476,59 powder range 0.2 —
&1.60); saven custom seizures intatal 40 tablets {range 2 —10);
one custom selzure of 10 capsules containing powder and oneg
custom seizure of one blotter

Police seizures () 117 powder samples total weight 1511¢; {iiy 19
liquid samples total wolume 19ml; (i} 8trace samples and
biological (blood) samplas from 111 DUID cases

2012 188 custom seizures in total 4768 5g powder (range 0.1 —
1001.5g); two custom seizures in total 56 capsules containing
powder (range 5 — 51) and one custom seizure other form 1 unit
Palice seizures (i) 106 powder samples total weight 3500q; (i) 10
liguid samples total wolume 25mL; i) 18 trace samples and
biological (hloody samples from 84 DUID cazes

2013 89 custom seizures intotal 7A5.7gfrange 0.1 — 19919} and
two clstom selzures intotal 200 capsules containing powder
feach 100 capsules)

Police seizures: 16 powder samples total weight 76.5g and
biological (blood) samples from 24 DUID cases.

France 2012 One police seizure of powder which also contained 4-MEC;,
three seizures of capsules containing powder and one seizure of
liguid which also contained 4-MEC.

2013 Nine custom selzures intotal 2237q of white powder;
one police seizure of powder which alzo cortained 4-MEC and
three seizures of white powder from venues

Mo date given: One seizure from a venue of powder which also
contained alpha-PWP and pentedrone

Garmary 0972011 — 032013:

Palice seizures: 21 packages each of 1g and 20 capsules each of
0.59

2011 27 police seizures (i) 101.89 powder (also cortained
ketaming), (i 29.56g powder and (i) remainder (form and weight
not given) which also contained lidocaing, butylone, flephedrong,
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4-MEC, MDPBP, caffeine and ketamine

2012 Six police seizures in total 106.32g powder (range 0.02g —
&6.3g and noweight for five seizures which also contained 2C-E,
caffeing, MxXE, AM-2201, 4-fluoramphetamine and nicoting); six
seizures of unspecitied form, total welght 177 66 (range 5.750 —
62,500, one seizure of four packages sach weighing 14g; one of 20
capsles containing powder each waighing 0.59; one of twao pills
printed with “ellow Submarineg' and 18 seizures {form not
specified) which alzo contained sildenafil, lidocaine, caffeing,
benzocaing, TFMPPR, 2C-E, 4-fluoramphetamine, flephedrone and
taurine

2013 Three police seizures in total 361g light brown and cream
powders (range 22.79 — 258q); five seizures of unspecified form
total weight 1182579 {range 0.17g — 1000g which also contained
pentedrone and caffeine) and six seizures of unspecified form and
waight which also contained TEMPPR, lidocaine, caffeing,
flephedrone and pentedrona

Date not specified: 13 police seizures intotal 4202.81 powder
{range 0.94g — 2568g)some of which alzo contained caffeine; two
selzures of 1029 (24g and 78g each) of green fablats which also
contained caffeine and 81 packages (&1 and 20) which also
contained caffeine and lidocaine

Greece

2011 police seizure of white powder. 169,8 grams of the
substance was packed in 2 plastic bags and 18,8 grams in &7
packages labelled: 'Decorated sand for ornamental plants'. Each
package contained 025 gr of MDPV and it costed £12.

Hungary

2009 Six police seizures intotal 551 tablets (in one 300 yellow
tablets with heart imprirt 8.1mm diametar)

2010 25 police selzures in total 1339 powder and 20 seizures in
total B45 tablets

201110 customs seizures intotal 15153.50 of powder (range
207.4g — 3729 40)

266 police seizures in total 95799 powder and 104 seizures in
total 5508 tablets

2012 Four customs seizures intotal 553,99 of powder (range
1.89 —515g); two seizures of powder on herb in total 1569 (21 69
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and 134.4g each) and one seizure intotal 483 89 of tablets

&6 police seizures intotal 57309 of powder and nine seizures in
total 8522 tablets

2013 7 police seizures intotal 24g of powder and four seizures in
total 26 tablets

Ireland

2010 Seven police sezures in total 4380 2g powder
2010 - 2012: 242 small police seizures
2013 One police seizure not weighad

[taly

2010 University laboratory analysis of 0.5g "wvory Wave' obtained
fram Internst

2012 Two police seizures of powdar (0.012g white powder alzso
contained 3-fluoromethcathinong, weight of other not specified)
and one seizure of two capsules containing powder called ™allow
Submarine'

2013 Five police seizures in total 13547 159 powder (range
30,1450 — 5446g)

Jan 2014: Three police seizuras in total in 25547 659 powder
{range 1.85 — 250454)

Latvia

20100 Three customs seizures intotal 2002.02589 powder {range
202599 — 1000g)

Two police seizures intotal 1205260 powder (range 4.9359 —
115,59}

2011: Two customs selzures intotal 117.081g powder (74164
and 42.917g each)

20 police seizures of total in 647 98399 powder (range 004439 —
426 48257, one batch alzo cortained 3FMC) and one seizure of
liguid weighing 0.08519

2012: 22 police seizures in total 18736799 powder {range
008439 — 1715g; othar conatituents ware methampheatamineg, 4-
MEC, mephedrone and methylong)

201310 police seizures in total 65 07349 powder (range 016540
— 55.4008g)

Lithuania

20100 One customs seizure of 2 7g white powdsar

2012: Qne customs seizure of 1.29992g powder and one seizure
of two reddish tablets

13 police zeizures intotal 13.819 of unspecified form
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2013 Two customs seizuresin total 39169 powder (09379 and
29797 each) and one seizure of 5.545¢ of tablets
Five police seizures intotal 5,50 unspecified form

Malta

2011 police seizure of 30 packets of white powder amounting to
15 grams. The packets were found in a parcel sent from Prague,
Czech Pepublic

Metherlands

2012; Two tablets, two powdars and one capsule sold to
consumers analysed by Drugs Information and Monitoring System
D)

2013 Seven powdears sold to consumers analysed by Drugs
Information and Monitoring System (DIMS)

Foland

20100 16 police seizures in total 26,560 of white, cream and beige
powders range 0,079 —8.419, some batches also contained
metyioneg, butylong, pentedrone, lidocaine, buphedrone,
acetaminophen, MPBP, pFPP, phdeQPP, 4-FMC, 4MEC,
methadrong); 33 capsules (weight 0.3-0.389 each, also contained
mettdone, MOPEP, MPPP, lidocaineg, procaine, butylone) and
two pink tablets (weight 0.729 each)

Savan sanitary inspector seizures from shops intotal 33.02¢
powder {range 0.099 — &g, which alzo contained 4-MEC, MPEP,
MPPR, methedrone, pentedroneg, metylong, butylong, caffeing,
lidocaine, buphedrone, pFRP, MBZP, BZP, DBZP); 35 pink and
16 grey tablets (weight approx, 0.7g which also contained
butylone and lidocaineg); two white capsules fweight of powder
0.33gwhich also contained pFPPY and four red capsules (weight
of powder 0459 which also contained MBZP, BZP, DBZP and
caffeing) and 4.8g of plant material

Two prosecutor seizures intotal 4 869 white powder (range 0.96g
— 4g which also contained lidocaine, caffeine and butylong) and
ane seizure of five white-red capsules (weight of powder 0.369 —
2. 10gwhich also contained MPPR, lidocaing, procaing,
dimethocaine, methylone and DZPM) and 10white-orange
capsles (weight of powdar 0 4g)

2011: Customs seizures of 119 packets of powder (weight not
givan which also contained 2-DPMP, lidocaineg, methylong, 4-
MEC, 3-FMC, penthedrone, isopentedroneg, pMeORP, butylone,

28

8962/14
ANNEX

JV/fm
DG D 2C

55
EN


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=22896&code1=RAT&code2=&gruppen=Link:8962/14;Nr:8962;Year:14&comp=8962%7C2014%7C

buphedrong)

23 police seizures intotal 402.892g white and beige powders
{range 0.02g — 118 74gwhich also contained caffeine, lidocaine,
4-MEC, MPPP, MOPBR, BMDP, pentylone, pFRR, TFMPP,
creatine, 2-Al methedrone, buphedrone, pMeCPP, benzocaineg,
mephedrone, AEPEA, pertedrone, 3,4-ODMMEC, methyloneg,
cocaine, JWH-210, JWH-018, methedrone, 2C-P, MXE, 2C-E, 2-
DPMP and naphyrone); one yellow-black capsule fweight of
cream powder 0.27g), three vellow-graen capsulas (weight of
powder 0.25q), three transparent capsules (weight of powdar 0.4g
which also contained mephedrone), one capsule (weight of
powder 0.33g which also contained mephedrong); 98 pink tahlets
fweight range 0.719 —0.75g, some of which alzo cortained
lidocaine)

Four seizures by regional prosecutor in total 32 450 beige and
white powders frange 0.06g — 1,399 some of which alzo
contained 4-FA, bupheroneg); 15 white-orange capsules, 16 with
gray-blue powder {weight of powder in one capsule 0.35g), 24
capsules with beige powder (waight of powder 0.27g — 0.33g), 22
capsules with white powdar {weight in one capsule 0.33g) {the
capsules also cortained mephedrong, butylone, naphyraone,
methadrong and metylone)

One sanitary inspedor seizure from a shop of 0.09g white powder
2012:Eightpolice seizures intotal 156 7 1g white and beige
powders (range 00.12g— 38.04g some of which also cortained
2C-E, 2-DPMP, EP, piracetam, caffeing, lidocaing, 4-MEC,
creatine and amphetaming); one tranzsparent capsule welighing
0,49 and four blotter papers with Bugs Bunny symbols (which also
contained 2-DPMP, athylphenidate and piracetam)

One saizura by ragional prosecitor of white powdar weight 1.38g
2013 72 police selzures in total 244,669 white, cream and bright
vellow powdars (range indeterminable, some of which also
contained 2-DPMP, EP, MXE, methylphenidate, lidocaine and
methyone)

Two law enforcement seizuras intotal 556 069 white or beige
powder (range 1g — 498.17g some of which also contained BZP,
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TFMPP, naphyrone, caffeine, buphedrone and 4-MEC)

One regional prosecutor seizure of 3g white powder (which also
contained butylone and lidocaineg)

Two samples from shop of 1.05g cream powder range 0.19g —
0.86¢)

October 201 0-November 2012 sanitany inspection seizure of 887
products (powder, tablets and capsules which also contained
lidocaine, methylone, 4-MEC, fluorcamphetamineg caffaing,
methedron, MDPER, butylone, pFPP, methadrong, BMDP,
buphedrone, TFMPP, naphyrong, 2-CE, pentedrone, 5-HTP,
creatine, RCE -4, FMC, JWH-122 and JWH-081)

Partugal

2011: 15 police seizures in tofal 556.5580 powder (range 0.376Q
—231q, four batches also contained 4-MEC, four mephedrong,
twio flephdrone with caffeine and one methylone with 4-MEC); four
selzures of 107 capsules containing powder (range 8 — &0) and
one seizure of 214 tablets (which also contained 4-MEC)

2012 18 police seizures in total 2161.726g powder {range 0.42g
—1025g, five batches also contained lidocaing, two methylone,
one bhenzocaine, one 4-MEC and one 4-MEC with butylone) and
ane seizure of five tablets

2013 34 police seizures in total 5711.981g powder {range 0.148g
-1716.335¢, eight batches also contained lidocaing, twao butylone
with methyloneg, two butylone with metbylone with MDPER, ane
methylone, ong caffeine, one flephedrone, one N-sthyicathinone
with 4-MEC with 3,4 DMMT with caffeine and one AKB4S with
JWH-1 22 with JWH-220 with JWH-250)

Fomania

Mo date reported: Two police seizures intotal 25799 powder
{25.41gand 0.389 ¢ach, the latter also contained heroiny and 15
tablets

Slovakia

2012 Two customs seizures in total 04960 white powder
{0.218g and 0.278g each, the latter also cortained 2-DPMP and
buphedrong)

22 police seizures intotal 107.255g of white, light brown, light
green, cream and brown powder {range 0.223g —53.3150). Most
also contained 2-DPMP,buphedrone, MABP, bk-MDOMA and
etheathinons
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Slovenia

2010: Police seizure of 0.68g of white powder (also contained
butylone)

2011 Customs seizure of 1.1g of white powder (also contained 4-
MEC)

2012 Police seizure of 6689 of white powder

Spain

2011: 34 unspecified seizures in total 3129159 powdar

2012 79 police seizures in total 6379 powder; two seizures in
total 30 tablets and one seizure of 11 tablets

2013 76 unspecified seizures in total 2080y powder

{In each year other substances wers found with MODPY but no
infarmation was provided)

Sweden

2010 Police seizure intotal 3587 powder and 178mL of liquid
Customs seizure of 43829 of powder

2011: Police seizure intotal 811.81g powder; 140 tablets and
49mL of liguid

Customs seizure of 1243q of powder and 26 tablets

2012 Police seizure intotal 2296, 36 powder and 528mL of liquid
Customs seizure of 1581g of powder and 14 tablets

2013 42 police seizures in total 1899.029 powder (range 0.01g—
884.33g), three seizures in total 24. 5 tablats {range 1-21.6); two
of 38mL liquid (19mL each); and two ather forms (2 52 dried
ctushed plant material and 0.71q partially combusted material)
Sl customs seizures intotal 3120259 of powder {range 10g9-
10009 and two batches also contained methylone)

Turkey

20100 One police seizure of 1.4 of grey powder

LK

2008 TICTAC laboratory analysis 33g of obtained from Intermet
2008 Three police seizures intotal 2 1119 powder (range 0.261g
—1.3g, some of which alzo contained MDMA and ketaming) and
44 law enforcement seizures in total 10 4681kg powder (range
indeterminable)

2010 One police seizure of 0.55g powder (which alzo contained
TRMPP) and one seizure of 3 tablats

49law enforcement seizures intotal 10.8878kg powder{ranga
indeterminable)

2011 107 police seizures in total 16958.3899 powder (range
indeterminable), some batches also cortained 1-Naphyrone, 4-
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WS, bl-MORMA, BMDB, 3-FMC, 4-FMC, 4-MMC, bk-MBDB,
cocaine, D2PM, MOPBP, PRMA
methydethcathinone, TFMPP, MBZPY; nine seizures of 54 tablets
{five of which weighed 9.75¢) and six seizures of unspecified
num ber of tablets weighing 12, 759 (some of which cortained
methyimethcathinong and TEMPR)
a0 law enforcement seizures intotal 6260.71g powder (range
indeterminable and some batches also contained 4-FMC, TFMPP
and paracetamal); 18 selzures of 1271 tablets, 29 seizures of
tablets weighing total of 5258 59 and three seizures of four
capsules containing powder which also contained unspecified
substances.
2012 One police seizures of 5g off-white powder which also
contained NEB, Alpha-PVP; one seizure of 1 capsule; one seizure
of capsules weighing 4062y and one seizure of 40629 of
unspecified form
172 law erforcament seizures intotal 152327919 powder {range
indeterminable) and six seizures of 90 tablets
2013 5ix police seizures in total 108.05g of powdsr {range
indeterminable and some of which also contained methylone and
other unspeciied substances); ona seizure of 19tablets; one
selzure of 686 tablets which weighad 260 669, one saizure of
unspecified number of capsules weighing 1g which also contained
PWP and one seizure of vegetable matter unspecified weight
1526* law enforcement seizures intotal 5422.023¢" powder
{range indeterminable and some of which contained methylone,
MEC and MMC);22 seizures of unspechied form total weight
880359 and two seizures of an unspedified quantity of liquid
¥743 cases may have beendouble courted
¥ 575,419 may have beendouble courted

MNorway

2011 One seizure of 0.72g white powder also containing
methoxetamine.

2008 One police seizure of 1.1849 of light brown powder

2010 Two police seizures in total 5 366g of beige and white
powders (range 0.084g— 52829, one also contained bk-MBDE)
2011: 23 police seizures in total 9206849 of white, vellowish
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white, yellow and beige powders {range 0.19g — 487 3g, two
batches also contained methamphetamine)

2012 18 police seizures in total 2624.175g of white and vellowish
white powders (range 0.03g — 24819, one batch also contained
buphedrong, one methamphetaming and one methiopropamine
with 4-MEC), ong seizure of two tablets and one of 0,157 of
powder and 3 capsules

2013 Six police seizures in total 26.1g white and beige powders
{range 0.22g — 11.45q) and one seizure of 98 purple tablets with
spaceshipfrocket logo

Turkey 2010 seizure of 1.4 of grey powdar

In & stuchy in the United Kingdom, the content of 'legal highs' purchased from the Internet
products were analysed for six months prior to the control of piperazines in December 2009
and for one month afterwards (Dargan, 20100, MOPY was found in four of the five products
purchased December 2009, MDPY was not detected inany of the products purchased prior
to December 2009,

Analysis of 17 products purchased from 12 Intermet sites in 2010 in the United Kingdom
found MDPY infour products that were labelled as NRG-1 (Brandt, 2010a); another study by
the same group detected MDPY infour of 24 products purchased from Internet sites inthe
United Kingdorn in 2010 (Brandt, 20100). In a follow up to this study in 2011, MDPY was
detected in one of two products that were bought from Internet sites in the UK, and were
supplied labelled as NRG-1 (Brandt 2011).

Ina survey of Internet sites supplying psychoactive substances in Australia, 43 sites wara
identified over the 12 months from July 2011 and July 2012, A total of 212 chemically
unspecified branded products {e g White Lack?’, 'NRG-2% were available and 86 chamically
specified producs; of these MOPY was one of the maost commonty available com pounds,
along with 5, &-methylenadicxy-2-aminoindane, &-iodo-2-aminoindane, methiopropamine, 5-
methaoy-N N-diallyltryptamine and 4-flusromethcathinons. The number of sites selling each
of the produds was not specified (Bruno, 2013).

Inthe EMCDDA 'snapshot’ survey of Internet sites selling new psychoadive substances
conducted in January and June 2011, MOPY was available from 25 (8.084) of the 314 onling
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shops identfied to be selling new psychoadive substances in January 2011 and from 32
{5.1%) of the 631 online shops identitied in July 2011 (EMCDDA, 2011). Inthe January 2012
shapshot, MOPY was available from 44 (6.5%4) of the 693 online shops identified (EMCDDA,
2010).

Prior to the anonymous international onling marketplace "Silk Foad' being closed down,
MDPY was available from a number of retailers on the Silk Foad (Sydney NDARGS, 2013). In
late Cctober 2012 it was available from nine retailers and from ten in November and
December 2012, InJanuary 2013, nine sites wera selling it and in February 2013, seven
sites.

The price of MDPY reported to the EMCDDA varies across Europe, some examples of
reported prices are: France 2-15€ per gram, Netherlands £160 for &g or £35 for one gram
and Spain 202 per gram.

Published data

The annual *Mixhag" Surveys reportad on MOPY use inthe 2000/10 and 2010/11 survey. In
2010411, 4.4% respondents reported that they had ever used MOPY and 3% reported that
they had used MDPY in the last vear; the total number of respondernts was not specified
(Mixhag, 2011}, In the 20091 0 survey, 59% of respondents said they had ever uzed a 'legal
high' of which 2% was reported to be MOPY; again the total number of respondents was not
specified (MixMag, 2010). MDPY usewas not reported in either the 2012 and 2013 MixMag /
Global Drugs Survey's, although 12% of the 22,000 responders in 2013 said they had used
drugs promated as ‘bath salts', "legal highs' or ‘research chemicals' in the previous 12
maonths and thers is the potential that some of these products may have cortained MDPY
MixMag, 2013}

Ina self-report survey amongst University students in South Eastern USA in thefirstthres
months of 2012, 25 (1.07%) of 2349 respondents reported ever using “bath salts or MOPY™
{Stogner, 2013}, The most commonly used drugs were alcohol, marijuana and tobacco
(87.8%, 58.1% and 55.7% of responderts respedctively) whilst 12.8% had used
hallucinogens and 12 5% 'Ecstasy’ or club drugs.

Whilst there have been no co-ordinated national or European population surveys on MOPY
Use, a number of studies have been published conceming MOPY prevalence in various
targeted groups in Europe which are usually based on biological sampling.
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Uring samples from apicid-dependent patients receiving opioid substitution treatment at an
out-patient clinicin Finland were analysed for the presence of MDPY {Ojanpera, 2011). 34
urine samples weare collected betwean June 2009 and February 2010 and nine were found
to be positive for MOPY; the authors suggested the opioid-dependert patients were Using
MDPY as a substiute for amphetamine.

WMDPY has been found inthe biological fluids of persons driving under the influence of drugs
which is further explored in Saction 03.4, 'Nature and axtert of health consequence {e.g.
acute emergencies, road fraffic accidents)'. In a Finnish study, blood samples from drivers
arrested for driving under the influence of drugs (OUID) were analysed for the presence of
MDPY between the end of August 2009 and the end of August 2010 (Krilkku, 2011a). 259
samples (B 6%) were positive for MOPY which represented approximately 5 7% of all
confirmed 4570 DUID cases (excluding the alcohal-only cases). 80% of the MDPY positive
samples wera also positive for amphetamine and 67% for benzodiazepines; 60 cases (239
showed no other substance {or the concentrations of ather substance found were “not
expected to cause the behaviour leading to the arrest™. The concentrations of MOPW varied
from 0.016 mgil to 8.0 mg/L.

In another report from the same group in Finland, data was presented on drivers arrested for
OUIE in 2010 {it is likely that some individuals ware included in both this paper and the
paper described above as there is overlap between the study periods) (Kriiku, 2011k). A
total of 4532 samples were analysed and 219 (4.8%) were found to contain MDPY at a
median concertration of 0.08 mgfL (maximum concentration 8.4 mgrL). Of the MDPY positive
cases, 9% were male and 96% were from Southern Finland. MDPY was commonly found
together with amphetamine (79%) and benzodiazepines (76%4); and a combination of MDPY,
amphetamine and benzodiazepines was found in 63% of the MOPY positive cases.

A study in Denmark alzo analysed blood samples from drivers arrested for DUID (Pedarsen,
2013). In 2011, blood samplas from 1781 DUID cases were analysed; in 1335 cases the
police requested a full screen for traffic-relevant drugs and in 456 cases only THC screening
was requested. Amphetamine and cocaine were most frequently detected inthe 1335 cases
(in 383 {28 3%) and 335 (25 1%) samples respectively) and MOPY was detected in 3
samples (0.2% of those tested).

In 1335 urine samples collected from addiction treatment clinics for a one year period in
Sweden and analysed for “Irternet” drugs, MOPY was detected in 21 (24 194) of 87 samples
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foundto be positive for these drugs (Al-Saffar, 2013 The most commonly detectad
substance was adesmethyltramadol, found in 43 (49 4%} of the 87 samplas,

Ina survey conducted at the largest neadle exchange programme in Hungary, data on the
substances used by injecting drug users (IDUs) was collected for one month between
September and COctober 2011 (Csak, 2013). 183 clients, out of 461 who visited the neadla
gichange programme during the study period (39 7% response rate), agreed to answer a
short questionnaire to identify the drug they had injected in the past 30days (and if more
than one was used, to list them by frequency of use); the age at which they started injecting
reqularly and the first substance they injected regularly. The characteristics of the
respondents were compared to those of the 2672 people who registered inthe neadle
exchange programme in 2011, 4819 of the 183 responders stated that MOPY was thelr
current primary injected substance and 45.9% stated amphetamine was their current primary
injected substance, Cwer 409 of former amphetamineg and opiate users had switched to
MDPY, as had 78.6% of those praviously using other drugs such as cocaine and

mephedrone.

Drug samples submitted by users to Energy Control, a non-governmenrtal organisation
working among recreational drug users in risk and harm reduction in Spain, were analysed
for the presence of cathinone derivatives (Caudevilla-Galligo, 2013). From the baginning of
January 2010 until the end of June 2012, 6199 samples were analysed. 237 (3.8%) weare
believed to contain cathinone derivatives and were detected in 228 (06,292 of these, 128
samples contained one paychoactive compound and 18 contained two of more. MOPY was
detected inone of &1 cathinone derivative positive samples in 2010, 15 of 133 in 2011 and
innone of the samples inthe first six months of 2012 {otal of 6.8% over the study period);
methyone and mephedrone were the most frequently detectad (24 9% and 24 5%

respeactively).

Analysis of MDPY and sy other syrthetic stimulants in wastewater from thres independent
wastewater treatment plants in Adelaide, Australia showed a marked change in detection
over a threa year period (wastewater samples were collected for six to eight weaks over May
to July 2009 to 2011) {Chen, 2013). As shown in Figure 13, MDPY dispositions were low in
2009, rose slighthy in 2010 and significantly increased in 2011 as did methylone disposition.
MOMA dropped significantly in 2010 and remained low in 2011, and methcathinons
remained similar throughout the study, Compared with disposition pattems of MDMA and
methylong, which peaked at weekends, MOPY levels were relatively constant througholt the
waek, Although it is likehy that this represents a different pattern of uze it is not possible to he
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certain that this is the explanation as there is limited pharmacokinatic data on MOPY in

humans.

Figure 12 Weekly drug disposition {mgfweek/1 000 people) in each year and WWAWTP served
area. Two-way analysis of variance with Tukey's multiple comparisons. pvalues of multiple

comparisons are displayed to the left of each figure.
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Ina report from the USA, over 3000 products seized in 1320 law enforcement ¢ases in
Arkansas were analysed for the presence of “new daesigner drugs” (Seely, 2013). Over the
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three year pariod from January 2010 to December 2012 over 80% of the tablets, capsules
and blotter papers tested were found to contain MDPY and caffeine; the main components of
the powders were methylone, MOPY and pentedrone (breakdown of individual agents not
proviced).
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SECTION D. HEALTH RISKS
D1. Acute health sffects

D1.1. Animal Data

A number of animal modals have investigated the potertial for acute toxicity associated with
MDPY — the effects studied indude psychomotor and locomator stimulant effects,
thermoragulation and cardiovascular effects,

The original United Kingdom patent (Boehringer Ingelheim, 1969) gives a subcutaneous
LDen value for MOPY of 175 mgfkyg in the mouse while the estimated “dose required for
stimulation of the central nervous system” was stated to be 0.2 mgkg inthe same animal
model. For comparison, the LDg; value and the stimulatony dose for ‘Benzedring' wera 80
and 1.95 mg'kg, respectively, while for pyrovalerone the respective LDg and stimulatory
dose values were 370 and 1.6 mafkg in the mouse (Boshringer Ingeheim, 1969; Kdppe H,
19693, Kippe, 1969k),

Ina study in elght male Wistar rats, the locomotor effects of MDPY were compared with D-
methamphetamine (METH), 34-methylenediaomethamphetamine (MOMA) and
mephadrone using voluntary wheel running (Huang, 20123, The drugs were administered
subcutaneoushy MDMA and mephedrone both showed lower total wheel adivity than saline
control and this decreased with increasing drug doses. However, MDPY and ME TH were
associated with locomotor stimulant effects. MDPY showed a biphasic pattern of locomotor
effacts with increased wheel activity at lower doses and reduced activity at higher doses
This was similar to the pattern of locomotor activity assodated with METH administration.
Counts of wheel rotation for MDPY at all the doses tested (005, 1.0 and & & mogfkag) were
higher in the early pant of the hour long sessions compared to saline cortrol, but wera lower
inthe middle of the session after the two highest doses; with the highest dose the counts
stayed low for the remainder of the session.

Astudy inmale ICH Harlan mice also assessed locomotor activity assodated with MDPY
injection at doses of 1 — A7mgky (the route of injection was not speckied inthe paper)
compared to saline vehide (Marusich, 2012). 1mgikg MOPY significartly increased
locomaotor activity for G0 minutes after administration; after 3 — 1 7maofkg MDPY, locomotor
activity was increased for the full 90 minute session. However, significant attenuation in the
stimulant effect of MDPY was observed between during the first 10 minutes after MDPY
administration and again at 30 — 90minutes with the 3 and 1 7mgkg doses, and at 20-30 and
E0-90 minutes with the 10mgikyg dose,
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Inanother study, the psychomotor stimulant effects and effect on body temperature of
MDPY and methamphetamine (1.0 and 5 6magikg) were studied in sixtesen male Wistar rats
(Aarde, 2013). MOPY at an ambient temperature of 2341 2C resuted in a dose- and time-
dependent increase in locomotor activity; activity was greatest early (30 -120 minutes) after
MDPY injection. MOPY at ambient temperature of 23 +1 25 resulted in small (< 0 520)
increases in body temperature in a dose- and time-dependart manner. As shown in Figure
14, both locomotaor activity and effect on body tem perature were greater for MOPY than
methamphetamine at 5. 6mgkg doses but not at 1.0mgkg doses.

Figura 14: Mean + SEM area under the curve (AUC) calculations for locomotor activity and
bodhy temperature related to MOPY and methamphetamine (METH).
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Inanother study, activity testing chambers with infrared beams where used to measura the
locomaetor stimulant effects of MOPY in male Swiss Webster mice. (Gatch, 2013) The
horizontal activity (breaking the beams) was measured for eight hours within 10 minute
petiods following intra-peritongal {IF) administration of either 0.9% saline or the test drug at
arange of concertrations. MOPY was studied at doses of 0.3, 1, 3, 10 and 30 modky; the
other drugs studied were methamphstamine, cocaine, meathylone, butylone, mephedrone,
flephedrone and naphyrone MOPY produced time-dependent and dose-dependert
stimulation of locormnctar activity at all doses studied After doses of 1 and 3 mafkg, MDPY
caused stimulation within 10 minutes which lasted 190 minutes; the stimulant effects lasted
260 minutes after a dose of 10 mofkg. For the 1, 3and 10 mgkg doses during the 30 minute
period with maximal stimulant effects (10 — 40 minutes after administration;, significant
stimulant effects were seen (EDg 1.26 + 0.08 mg/kg). At the highest MOPY dose of 30
magikg, locomotor activity was initially depressed between 10 and 50 minutes aftar
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administration, this was followed by locomator stimulation that stared at 80 minutes after
administration and lasted for 300 minutes. This pattern in which low-moderate MDPY doses
were associated with stimulation and higher doses were associated with initial depression
followed by stimulation is similar to the effects that have been reported pravioushy for
ampheatamine and that were seen with methamphetamine inthis study The inoreased
locomotor activity associated with 1 — 10mgdkg of MDPW (EDg 1.26 £ 0.08 moke), was
similar to that seen with mephedrone 3 and 10 mgkg (EDs 1.38 £ 1.22 mg/kg) and
methylone (EDg 1.48 + 035 maka); it was intermediate between cocalne 10, 20 and
40moikg (EDs 7.24 £ 0.14 mokg) and methamphetamine 0.5 and 2mogikg (EDg 0.30 £ 0.40
magfkg).

Ancther study in male Harlan Sprague-Dawley mice investigated both the locomotor and
thermoregulatory effects of MOPY in comparison to saline vehide and MOMA (Fantegros s,
2013). The locomotor and thermoregulatory activity was measured using a surgically
implanted irtra-peritoneal radiotelemetry probe. Ambient temperature was maintained at two
temperatures: 'cool’ which was 20°C and 'warm' which was 28°C. After at least 80 minutes of
baszeline data collection, the mice were removed from the cage, injeced with the teat drug or
zaline (n=5 or & and then returned for 24 hours of data collection.

As shown in the left hand graph in Figure 15, MDPY increased locomaotor adivity above that
zeen with saline at all doses tested (p<0.001). At an ambient temparature of 208C, the
locomator-stirmulant effects of MOPY ware not dose dependent. However, at an ambiant
temperature of 282G, MDPY generated a biphasic dose—response curve for locomaotor
activity similar to that noted in the above studies. The locomator stimulant effect of 10maky
MDPY was significartly greater at an ambiernt temperature of 282C than at an ambient
temperature of 289C (p<0.05). Incortrast to MOPY, the effects of MDOMA on locomotor
activity were not dependent on ambiant tempearature.

Figura 15 Locomotor activity in mice after MOPY or saline (SAL) at ambient temperatures of
2020 and 2870

51

8962/14 IVIfm 68
ANNEX DG D 2C EN


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=22896&code1=RAT&code2=&gruppen=Link:8962/14;Nr:8962;Year:14&comp=8962%7C2014%7C

t0 mgkg MDPY

At an ambient temperature of 2080 and 282C, mice treated with saline maintained core
termperatures of 36 — 38 112G As shown in Figure 16, doses of MOPY from 1-30 makg were
not associated with an increase in core temperature outside the normal thermoregulatony
range at 2020 ambient temperature; however, at an ambient temperature of 2820, doses of
3,10, and 30 mgkg (but not 1 madkg) of MOPY were associated with an increase in core
temperature outside the normal thermoregulatory range.

Figure 16 Effects of MDOPY on core temperature at an ambient temperature of 209C and
2B8C
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Az shown in Figure 17, the mean maximum temperature in the mice increased with MDPY
dose at an ambient temperature of 2825 but there was no increase in mean maximum

temperature of the mice at an ambiert temperature of 202C.

Figure 17: Maximum temperature after saline (SAL) or MOPY at ambient temperatures of
2080 and 2820
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Ancther study has assessed the locomotor and cardiovascular stimulant effects of MDPY in
male Sprague-Dawley rats (Aarde, 2013). Locomotor effects ware studied in six rats and
subcUtaneous doses of MOPY (0.1 — 3. 0makag) were compared to cocalne (3 — 17mafka)
and saline control. MDPY was associated with significant dose-related stimulation of forward
locomation (p<0.0001). These effects were alzo seen with cocaing, but MDPV was more
potent than cocaine — the threshold dose of MDPV that stimulated significant forward
locomation was 0.2 mg/keg, compared with 10 mgfkg for cocaine Additionally, MOPY
induced significanthy greater peak stimulant effects than cocaine (p<0.001 for 3.0 mgkyg
MDPY vs 10makg cocaing). Cardiovascular param eters were studied in four rats using
telemetry transmitters inserted into the aorta to measure heart rate and blood pressure;
subcUtaneous doses of MOPY (0.1 — 3. 0mahka) were compared to cocaine (3 — 17mafka)
and saline control. MDPYW administration was associated with tachyeardia (F [4,28]) = 32 61,
p=0.0001} and hyperttension (F [4,25] = 3.05, p<0.05). Cocaine administration was
aszociated with tachycardia (F [3,20] = 615, p<0.01) but not hypertension (F [3,20] = 110, p
= 0.37). The peak increase in hear rate associated with MPPD administration was
significantly greater with cocaine administration (2.0 makg MOPY vs 10 mgkg cocaine,
p=0.01).

twould appear that only one study has assessed the potential for cytotoxicity associated
with b DPY administration, this was an/n v study in HEK 293 cells (Simmler, 2013a). Cell

membrane integrity was maintained after incubation with 10ph and 100uM of MDPY for four
hours and therefore cytotoxicity was not observed under these assay conditions.
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D1.2. Human Data

D1.2.1 User Reports

Anumber of acverse effects have been reported by users to be associated with MOPY use.
Paychological effects such as severe and prolonged arvdety attacks, agitation, irritability,
deprassion and corfusion have been repoted (Psychonaut, 2008 as well as the physical
effects listed in Section A32.1.

D1.2.2. MDPV associated acute toxicity

Data onnonfatal intoxications related to MOPY is available from reports by the Member
States tothe EU EarhyWarning System as well as from the published scientific literature.
Some of these reports have analytical corfirmation of MOPY in biological samples of inthe
sUbstancers) Used and some are based on user self-report.

Atctal of 524 nonfatal intoxications associated with MDPY have been reported by eight
Member states (Belgium (2), France (18), Germary (8), Greece (2), Ireland (1), faky (3),
Slovakia (5) and Sweden (487)). Six Member States have reported a total of 110 analytically
confirmed non-fatal intoxications associated with MDPY. These corfirmed cases, which are
described below and can be found in Table & were reported from: Belgium (2), France {4),
Greece (1), Ireland (1 —analysis of substance taken), faly {3) and Sweden (99). The
remaining cases include cases based onuser self-reports, with no analytical confirmation of
WMDPY in biological samples of the remaining. Inaddition, there are EU-based and non-EL
based case reports published in the scientific literature which are presented below,

Cases reported to the EU Early warning system

Belgium reported two analytically confirmed linked non-fatal intoxications inwhich the
patients presented were stimulated, hypertensive and tachycardic. Traces of cocaine and
amphetamines were also detected inurine samples (not quartified). They both reported
visual and auditory hallucinations and severa psyichosis, paranola and ware agoressiva,
They were treated with antipsychotics and their status returned to normal after 3-4 days.

France reported four analtically confirmed nonfatal intoxication cases. Inone case aman
was brought into the emergency department by the police. Inthis case, delitium syndrome
was reported, including hallucinations as well as rhabdomyolysis, tachycardia, hypotension,
agitation, logorrhiea and acute renal failure. The MOPY meatabolite, pyrovalerone and
cannabis were also detected inthis case. Inthe second case, which was a forced
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hospitalisation’, paranoid psychosis and aggression were noted. The symptoms reportad
were tachycardia, mydriasis, hypertension, agitation, profuse sweating, trembling,
scarification and rhabdomyolysiz. Inthis case, the route of administration was nasal and oral
and the MOPY had been bought on the Internet. Methylone (4400 ngfml) was also detected
inthis case. Inthe last case, where the detection of MOPY was in a sample of hair, the
patient had also bought MOPY via the Internet and the route of administration was nasal.
Symptoms reported were mydriasis and paranoid psychosis. Cannabis and alcohol wera
also detected inthis case. In the final case, a 39-year-old male presented to hospital after
injecting MDPY and using 4-MEC {route not spedfied). He had abnormal movements,
tismus, profuse sweating, visual disorders, insomnia, anoraxia and vertigo. He also reported
cysuria which lasted 24 hours; no futher details were reported,

Greece reported a case of a 47-vear-old male who was admitted to a hospital in Athens with
a sudden loss of consciousness after ingestion of MDPY. According to the testimony of a
witness, the patient had purchased MOPY from the Internat in powder form and it was taken
orally. He required urgent intubation and was admitted to the Intensive Care Unit {ICL) dus
to multi-organ fallure (hepatic impairment, rhabdomyolysis and renal insufficiency).
Toxjcological analysis was performed on a urine sample taken on admission. Scresning
tests for all groups of drugs of abuse was performed by immunoassay and his urine sample
was positive for amphetamine type stimularts. The confirmation of MDPY in his uring was
carried out using a GCMS method.

Ireland reported a case of a case of a young man who presentad with acute psychosis and
subsequently developed hepatic failure following ingestion of butylone and MOPY. Further
detaily are descaribed below, taken from the academic study that was performed in this case.

[taly reported three anahdically confirmed non-fatal intoxications. The first was from August
2011 when a 20 year old male was admitted to hospital very agitated with tachycardia theart
rate 115 bpm). He reported having consumed cannabis, alcohol and three white capsules,
MIDPY was found in urine (14 mgfL) and butylone was also present (concentration not
provided). The patient was treated with benzodiazepines and discharged two days later. The
zecond case was from Qotober 2012 and involved a 38 years old male who presented at the
amergency department with agitation, mild tachycardia (HR 105 bpm), distress and
peychotic symptoms. He also reported visual and auditory hallucinations. He reported to
have taken ecstasy and synthetic drugs generally named as ‘'mefre, orystal and energy” by
nasal insufflation. MDPY was detected in blood (12 mgfl) and uring (17 mgiL). Urine
screening of ketamine, atroping, scopolaming, levamisole, mephadrong, butylons, 4-MEC,
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methaoxetamine, APB (4) (isomers), 4-FA (5), and MDAl (&), resulted negative. The final case
also oceurred in Gotober 2012 and involved a 27 vears old male who presented atthe
emergency department. His father had found him in a state of agitation, corfusion and
anxiety. The patient reported having taken MOPY by intravenous injection for the last 3-4
days together with benzodiazepines to counteract the excitatory effect of MDPY. The MDPY
had been purchased from the Intemet as a 'bath salt’. Analysis of the patient's urine
revealed MOPY (85 pafl), alprazolam (11379 pe/l) and tydroxyalprazolam (103,59 pgL).
Three days after admission, the patient returned to the hospital for a second wine analyses,
as reguested by sanitary authorities. The patient reported cortinuing his use of MOPY and
thiz was confirmed by the detection of MDPY in urine at a concertration of 35 peg/L. The
analyses alsofound chlordiazepoxide (13.03 pg'L), nordiazepam (61.55 pgll), oxazepam
{114.99 pg'l), diazepam (1.26 pgll), temazepam (16290 po/l), alprazolam {1043 poily
and alpha-hydroxyalprazolam (13 45 porl).

Swaden reported 487 nondatal intaxications between 2007 and 2013 as follows: 2007 (1
case), 2008 (4), 2009 {15), 2010 (47, 2011 {32), 2012 (194) and 2013 {194). Of these,
between 86 and 99 cases are knownto be anakically confirmed (7. Two lterature sources
which describe a total of 99 nonfatal intoxications have been used for the purposes of
describing the health risks. Inthefirst report {Lindeman, et al, 2013, cases of stimulant
toxicity were studied from one hospital in Sweden covering April-May for three consecitive
years (2010to May 2012 In April-May 2012 the number of patients with stimulant taxicity
was 45 and 17 of these cases were examined toxicologically. Thirteen of these tested
positive for MOPY and 12 of these were classified as chronic drug users with »&0% noted to
be HOW (Hepatttis C virus) positive. The second study (Backberg et al, 2013) focussed on
the results of the STRIDA project which monitors trends in acute poisonings with novel
recreational drugs in Swaden, The study summarizes the results for the first 9 morths in
2012 when MDPY was detected in 86 out of 321 samples. In 17 cases the symptoms were
severa (Poisoning Severty Score - PSS 3 (Persson et al, 1988)) and consisted of axdtreme
agitation, psychosis, hypertharmia, tachycardia, hypertension, myocardial infarction,
rhabdomyolysis and renal failure, A few patients needed therapy with sedatives for several
days due to prolonged symptoms. Itwas noted by the authors that among people that come
to medical attertion, the incidence of severe poisonings (PSS 3) was highest for MDPY.

] {Aminopropy i be neofuran

4-Fluoroampheta mine

3,4-hethyle redicxyaminoindane

4] There is a potential that there may be an overlap of some cases reported by Lindeman etal, 2013 and
the cases e ported by Bickberg etal, 2012
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Table & below summatises the nontatal intoxications reported to the EU Early Warning
System inwhich there was anahtical corfirmation of MOPY in biclogical samples.
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Table &: Mon-fatal intoxications inwhich MDPV has beendetected In biological samples and that were reported to the EU Early Warning
System by the Member States [EMCDDA Europol Joint Feport Anney, 2]

Country Date Sample MDPVY Results for other substances | Motes
type result
Belgium Aug Urine + cocaine (+) First time MOPY use. Drug taken orally
2011 amphetamines (+) Clinical features included hallucinations and severe
F, 31} psychosis, paranoia, visual and acditory hallucinations,
agoressiveness, hypertension and tachycardia.
Treated with antipsychotics and admitted to a psychiatric
ward
Status nomal after 3-4 days
Belgium Aug Urine + cocaine (+) First time MOPY use. Drug taken orally
2011 amphetamines (+) Clinical features included hallucinations and severe
(M, 34) psychosis, paranoia, visual and acditory hallucinations,

agoressiveness, hypertension and tachycardia.

Treated with antipsychotics and admitted to a psychiatric
ward

Status nomal after 3-4 days

This caseis related to the case described above.
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Country Date Sample MDPV Results for other substances |Motes
type result
France | Date not Mot + pyrovalerone (+) Brought to the Emergency Department by the police
specified | specified cannabis {+) Clinical features included delirium, hallucinations,
(M, 27 rhabdomyalysis, tachycardia, hypotension, agitation, actte
renal failure.
Man brought in to the emergency by the police
France | Datenot | Blood 366 ng/imL | methylone (4400 ngfmL) Clinical features included tachyeardia, mydriasis,
specified hypertension, agitation, profuse sweating, trembling,
(M, 25 scarification, rhabdomyolysis, paranoid psychosis,
aggression.
Houte of administration: inhaled and oral, dose 10g. Bought
on the internet. In combination with methylone.
Forced hospitalization
France | Date not Hair + alcohol {+) Nasal insufflation.
spacifiad cannabis {+) Clinical features: mydriasis, paranoid psychosis.
(M, 22 Duration of effedts: 2days.
France | Date not Mot + 4-MEC WDPY injected. Patient had abnormal movemeants, trismus,
spacified | spacified profuse sweating, visual disorders, insomnia, anorexia and
vertigo. He alzo reported dysuria which lasted 24 hours, no
further details were s pecified.
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Country Date Sample MDPV Results for other substances |Motes
type result
Greece 2013 Urine + +ATS immunoassay Sudden loss of consdousness after ingestion of MDPY
(M, 47 - other immunoassays bought from the Internet. Patient required urgent intubation
(MDPY anly corfirmed by GC- | and was admitted to the Intensive Care Unit due to multi-
WS} organ failure (hepatic impairment, rhabdomyolysis and renal
insufficiency). The patient was in ICU for one week and
required kidney dialysis for two weeks after discharge.
[taly Aug Uring 4magil butylone (+) On admission, the patient was very agitated with tachycardia
2011 [Fe 115 bpm). He reported having consumed cannabis,
(M, 20 alcohol and 3 white capsules. He was treated with

benzodiazepine and discharged twodays later
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Country Date Sample MDPV Results for other substances |Motes
type result
[taly Qct 2012 | Blood 12mgll | Urine: The patient was admitted to the emergency department and
(M, 38 Uring (blood) ketamine (- reported nasal insufflation of ecstasy and synthetic drugs

17 mall atropine {-) generally named as "mefre, crystal and energy’.

{urine) scopolaming {-) Clinical features included agitation, tachycardia {105 bpm},
levamisole () distress, psychosis, visual and auditory hallucinations
mephedrone (-} During the first 24 hours, the patient was treated with fluids,
butylone (-) henzodiazepines and haloperidol and transfered to a

4-methylethcathinone (-
methoxetamine {-)

APB (® isomers (9
4-flucroamphetamine (-}
MDA () ()

psychiatric ward.

3 {aminopromylibe nzofuran
9 3,4-Methy ke nedioxya minoincene
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cyazepam (114.9% po'll)

diazepam (1.26 pgl)

temazepam (16990 pgil)

alprazolam {10.43 pg'L)

alpha-hydroxyalprazolam
{1345 pa/ly

Country Date Sample MDPV Results for other substances |Motes
type result
[tahy Qct 2012 | Urine Qn Qn admission: On arrival in the emergency department the patient reported
(M, 27 admission: | alprazolam {113.79 pgil) having using MOPY intravenausly, for the last 3-4 days

56 oL fydroxyalprazolam (103259 together with benzodiazepines to counteract the exctatory

Three days |pgil) effect of MDPY.
after 3days after admission: Clinical features included psychomotor agitation, confusion

admizsion: | chlordiazepoxide {12.02 pgl) |and anxety.
35 pgll nordiazepam (61,55 pofil) Anamnestic information from the patient revealed previous

use of pentedrone and 3-methylmethcathinone, the patient
had abandoned these for decreased interest inthese
substances

Three days after admission, the patient had a second urine
analysls, and reported having cortinued his use of MOPY.
The MDPY was purchased via Internet and marketed as "bath
salts"

&2
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Country Date Sample MDPV Results for other substances |Motes
type result
Swaden Jan— Blood + Fesult for other substances was | From a total of 86 cases, in 17 casesthe dinical features
Sep Uring positive for 1517 cases with were severe (Poisoning Severity Score - PSS 3) and
2012 severa symptoms. consisted of extreme agitation, peychosis, hyperthermia,
Benzodiazepines (7) were the  |tachycardia, hypertension, myocardial infarction,
maost frequently identified rhabdomyalysis and renal failure, A few" patients needed
substances. Medicines included | therapy with sedatives for several days due to prolonged
buprenorphine, tramadol and symptoms
fentany [Bickberg et al., 2013]
Swedan | Apr-May Mot + MNone reported Twelve of the 13 cases described were dassified as chronic
2012 specitied drug Usars with =80% noted to be HOW-positive
[Lindeman et al., 2013]
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France
France reported 14 cases of nonfatal intoxication associated with MOPY where there was
no anahytical corfirmation of MOPY in biological samples.

Between December 2011 and June 2013, five cases involving males aged 20to 35 years
were reported via the Sintes system inwhich MDPY had been insufflated and cocaine also
used. Paranoia and neurological effects (such as uncontrolled movement and "a sensation
of cold liquid in the brain, arms and legs™ were reported. In four of these cases, MDPY was
confirmed in powders collected from the patients and contained MOPY (2), MOPY and PYP
or MOPY, PVP and pentedrone. In a separate case in 2013 a 35-year-old male used MDPY
and methadone and developed respiratory depression, he also became paranoid and
socially isolated A powder from the patient inthis case was found to contain MDPY, PWP
and caffeine. Nofurther clinical details were available for these cases.

Inthe remaining eight cases were reportad, but no date was specified in seven of these
reports:

Case 1:A 28year-old male injected 50 mg of MDPY four o five times a day {length of time
and route not specified) and alzo used buprenorphine. He developed fatigue and sleep
disorder with pain at the injection site. He also became arxious with intellectual stimulation,
an obsession to consume MDPY and 'psychic withdrawal symptoms' (sic). The patient
became withdrawn from others and was absent from waork; no further details were specifiad.

Case 2: A 24year-old male injected MDPY and also used MDMA and cathinones (route not
specified). Ha presented to hospital confused and agitated following a suicide attempt. No
furthar details ware specified

Case 3: A 48-year-old male presented to hospital with chest pain, tachycardia and a
sensation of warmth having injected MDPY {route not specified). No further details were

spacified,

Case 4: A 35year-old male developed ariety and agitation with facial erythrosis and

dry mucous membranes after insufflating a gram of MOPY. No further detalls were specified.
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Case 5. A 32year-oid male became paranold with a loss of focus, sensation of cold and
electrical discharge in his heels after insufflating MDPY. He also reported weight loss, a
reduced appetite and insomnia; no further details were spedfiad.

Case 6.4 30year-oid male presented to hospital with insomnia and psychomotor agitation
having injected MOPY {route not specified). No further detalls weare specified.

Case 7- A 33year-old male developed social phobia after inhaling MOPY and using
buprenorphineg and heroin. No further datails were specified.

In2012, a 41-year-old male presented to hospital after injecting powder that was
subsequently found to contain MODPY, although no MOPY was detected in his blood (the
timing of this sample is not spedfied). He was inrespiratory distress, had tetany, malaise
and language disorders. Mo futher details were specifiad.

Germany

In 2013, the Paoison Contral Centre reported six inguiries in context with the substance
WMDPY. In five of the inguiries, said to be from young people, the callers were "afflicted with
tachycardia, agitation and mentally disordered',

Gresce

In Qctober 2011, a 22-year-old male patient was brought to hospital by his parents. He
presanted with: severe agitation, confusion, disorganised behaviour, auditony and wisual
halluginations and thought incoherence; he had been like this for one day or 0. He had a
chest x-ray consistent with pneumonia and had elevated CPK {=10.000 UL and elevated
hepatic enzymes (SGOT 219 UL, SGPT &8 UL, LOH 464 LIL). After treatment with
haloperidol and diazepam he showed signs of improvement. His psychiatric state had
impraved by the third day in hospital when he admitted previous use of LSD and cannahis
for the last year. He said he had ordered MDPY powder from a Chinese site on the Internet.
He admitted having inhaled the powder twice, but was adamant that he started showing
symptoms after the first use taking the second dose in a failed attermpt to ease his anxisty.
The patient discharged him self before toxicological samples could be taken.

Slovakia

Five cases were reported which occurred between Februany and March 2012, The cases
imvolved males aged betwaen 22 and 24 years who ingested MDPY and developed
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tachycardia, hypertension, mydriasis, nausea, agitation and palpitations {actual hear rate,
blood pressure and temperature were not reported). One patient was seen by a psychiatrist
three days after ingestion with ongoing insomnia, euphoria and auditory hallucinations, The
products used also contained buphedrone, 2-DPMP, methylone and piracetam.

Swadan

As reported above, Sweden reported a total of 487 non-fatal intoxications related to MOPY
which were reported via the Swedish Poisons Information Service from 2007, Between 86
and 99 of these are known to be anabtically confirmed and have beenrecorded in Table &
and have been reported in the sclentific literature by Lindeman et al., 2012 and Backberg et
al, 2013, seefurther details below.

Casze reporis published in the literature

There is the possibility that some of these cases are included in the reports from national
tocal points and are already detailed above, The information is presentad here in order to
provide maore detailed information including contextual inform ation, where available.

EU non-fatal intoxication cases — analytically confirmed

France

A 47 year-old manwas brought to a psychiatric Emergency Department with a 2 day history
of restlessness, behavioural change and delirium (Sadeg, 2014). On arrival, he was
suspicious, arious, and delirious with delusional thoughts. He was tachycardic (heart rate
not specified). He was admitted to a peychiatric unit and treated with loxapine and diazepam.
The next day his clinical features had settled and the medication was stopped. He had threa
previous presentations with similar features. He had purchased "NRG-3" from an Internat
site and had been using it by nasal insufflation for a few months. MOPY was detected both in
the "NRG-3" product and in a serum sample.

Ireland

A 28-year-old male, with bipolar affective disorder, had a witnessed tonic-clonic seizure in
the community after ingesting 12 “stimulant tablets” and was takento ED in Ireland {Frohlich,
2011). Gnarrival his GCS was %15 and he was tachycardic {190 bpm) with a systolic blood
pressure of 230 mmHg, temperature of 39.5°C and he was sweating profusely. He was
intubated and transferred to [CU where he was treated with cooling, mechanical ventilation,
labatalal and phenytain; he was extubated 10 hours later. He developed rham bdomyolysis
with 2 creatine kinase of 112,000 UL and acute renal failure which was treated
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conservatively without requiring renal replacement therapy, Two days post ingestion he
developed acute liver failure with a peak INR of 2.8, the following daypeak ALT was 2500
IL/L and he was treated with MN-acetyloysteing for three days. Four days post ingestion he
was discharged from I1CU and admitted to a psychiatric unit where he raceived prolonged
treatment for a relapse of his psychosis. The remaining tablets were analysed and found to
contain MOPY and butylone.

A study of the enquiries to the National Poisons Information Centre in Ireland on cases
imvolving synthetic cathinones was undertaken following legislation controlling the use of
benzylpiperazing in Ireland in 2009 (Herbert Jx, 2011}, Inthe 18 months after the bhan 116
enguiries {about 117 patients) were recelved regarding 'hath salts' or "plant feeder pills'. The
active ingredients weare identfied from police forensic laboratory anahysis of purchased
products. MDPY was detected in 6.8% of products; other commonly encountered cathinones
were mephedrone (31.6%) and methylone {14.5%); active ingredients were not identified in
39.3% of products. The majority (86.295) of the enquirias were from hospital EDs and
involved males (68.4%); the age range of all the patients was 14 — 42 years {mean 24.2,
median 22.5). The most commonly reported clinical features werea tachycardia {40.295),
agitation (25.6%), mydriasis (21.4%), chest pain {18.6%) and hypertension (14.59%); the
actual heart rate / blood pressures wera not reparted nor where the criteria that were used to
determine tachycardia f hypertension inthe cazes. The Poisons Severity Score was used to
rate the severity of the exposures and two had no symptoms (PSS 0), 20 had minor
symptoms (PSS 3, 90 had moderate (PSS 2 and none had severe (PSS 3); there were no
fatalities. No breakdown was provided to be able to determine which clinical features weare
present inthe cases that had used a product containing MOPY.

ltahy

A 27 year old male presented to the Emergency Department with agitation, delirium,
hallucinations and depression for the pravious week (Favretto, 2012). Mo other clinical
details were reported. He reported MDPY use but could not remember when he had used it

WMDPY and berzodiazepines weare detected in the uring

Ina study undertaken by the Pavia National Toxjcology Information Centre in Italy from
January 2010 — Cctober 2011, biclogical samples were analysed from 192 patients with
suspected "new recreational drugs of abuse"toxicity in Raly (Lonati, 2012}, Cne (0.52%)
sample was positive for MDPY - no clinical details were reported for this case,

Poland
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There s a cases series of three patients from Poland with anahtically confirmed MDPY use
{Adamowicz, 2013

Case 1:a 25 year old female was arrested for possessing narcotics, She had slurred
speech, abnarmal papillary reflex, pale skinand “wobbly [ifting”; no further dinical details are
avallable. Blood MDPY was 306 ng/mlL and diazepam was also detected.

Case 2:a 19vyear old male was stopped from routine traffic control. He had slurred speech
and poor reactions to light; no further clinical details are available. Blood MDPY was 124
ngfml; THC, THCCOOH, JWH-018 5-hnidroxyindole were also detected.

Case 3:a 32 year old female was imvolved ina motor vehicle accident and did not know
where she was or that she had hit ary cars; no further clinical details are available. Blood
MDPY was 200 ngfml; fluoxetaing and norflucketine were also detected.

Swaden

Az noted above, the Swadish Poisons Information Service was contacted regarding MDPY,
on a total of 487 occasions between 2007 and 201 3. Further details about some of these
cases are avallable from the sclentific lterature. Enquiries to the Swedish Poisons Centre
during 2008 and 2009 were analysed for cases involving syrthetic cathinones, in
combination with 52 hospital records (Hagerkvist, 2010). Intotal 150 cases were identified
maost frecquently involving mephedrone {100 cases) of MDPY (50 cases), it Is not specified if
there were any co-ingastions. The age range of the patients was 14 — 38 vears {no average
age or median is given) and the majority were mala (¥13). The most common route of use
was oral (5495, nasal insufflation {20%5) and intravenous (795) and the most common clinical
effacts were tachycardia (5335), restlessness (33%%), mydriasis (25%) and hypertension
{149%); the actual hear rate / blood pressures were not reported or the criteria to determine
tachycardia f hypertension. The Poisons Severity Score (PES) was used to rate the severity
of the exposures and 54% had minor symptoms (PS51), 22% had moderate {(PSS2), none
had severe (PS23) and there was one fatality, attributed to mephadrone. No breakdown was
provided to be able to determine which clinical features were present inthe casesthat had
Lsed MOPY.

In 2010 the Swedish Polsons Information Centre began a joint initiathve with the Karolinska
Institute and Karolinska University Laboratory, known as STRIDA, to look at the problems of
new psychoactive substances (Helander, 2013). Emergency dapartments around the
country sent blood and urine samples from cases in which patients sef-reported the use of
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such drugs or when use of NP3 was suspected by medical staff. Inthe first 12 months, 1032
samples wera received which included 22 cases involving synthetic cannabinoid receptor
agonists and 11 cases imvolving substituted cathinones. The most commaonly reported
clinical features in the substituted cathinone group were tachycardia and
agitation/restlessness {each 64%:), mydriasis (553%) and hyperension (45%5). The cathinones
were used orally, the age range was 19— 32 years (mean 25.2 years) and 91% were mala.
MDPY was detected in 3 samples (2.9% of all samples and 27% of the cathinone-positive
samples); it is not possible to determing from the information available in the report which of
the reported clinical features were present in the patients in whom MDPY was detected.

Ancther report from the STRIDA project in Sweden, reported analysis of urine andior blood
samples from 321 patients in 2012 ([Backberg, 2013). MOPY was detected in 86 (26 8%)
samples and 17 of these had severe clinical features (Poisoning Severity Score (PSE) 5
with extreme agitation, psychosis, hyperthermia, tachycardia, myocardial infarction,
rhabdomyiolysis and renal failure. Mo further clinical details were included and no information
on tha proportion of patients with these individual dinical features.

The enquiries to the Swedish Poisons Information Gertre regarding MOPY rose sharply in
the first half of 2012, with most coming from Wasteras a city in central Sweden (Lindeman,
2013). Records from the hospital there identified 45 patients with "stimulant' taxicity in April
and May 2012, requiring hospitalisation for a total of 109 days. Ten patients ware treated in
ICUfor 45 days. MDPY taxjcity was suspected in 82% of the cases and unspedified
biclogical samples from 17 patierts were analysed; 14 (76%) of these were positive for
MOPY.

United Kingdom

A 3-year-old male who had purchased what he believed to be naphyrone (sold as "Energy-
1" from the Internet Wood, 2011}, After ingesting 19 of the powder dissolved into wing, he
expetienced an 'intense high' similar to that he had experienced following previous use of
MOMA He presentad to the ED approximately 30 hours later with agitation, anxiety and
prolonged insomnia. On examination he had a normal heart rate (75 bpm), was mildhy
hypertensive (15386 mmHg) and had a normal temperature (36 42C); apart from his
agitation and anxiety the only other dinical sign on presentation was dilated pupils {5mm}.
The patient declined a dose of oral lorazepam and after four hours of observation he was
asymptomatic and discharged. Subsequent of analysis of a serum sample taken atthetime
of ED presentation and the powder that was ingested by the patient detected MDPY and
butylone.
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EU non-fatal intoxication cases — not analytically confirimed

Germary

In Germany in 2013, the Polson Control Certre North received six enguiries regarding
MDPY: five young patients were tachyeardic (heart rate or other physiological parameters
not reported), agitated and “mentally disorderad™ and one patient suffered from stomach-
ache. The Poison Cortral Certre for the Federal States of Hessen and Bheinland Pfalz had
two enguiies regarding MOPY with 13 enquiries from hospital doctorsfrescue services; no

further details were available on these cases.

Metherlands

A 27-year-old HV-positive male inthe Metherlands inhaled 1g "hory Wave', considered to
contain MOPY, and presented to hospital two days later with sudden left-sided weakness
{Boshuisen, 2012). He had felt agitated and confused earlier but on the day of admission fell
tothe ground and could not get up. On examination his blood pressure was 140/70 mmHg,
pulze 110 bpm, temperature normal. The patient had left-sided gaze palsy, left-sided central
tacial palsy, partial homonymous hemianopia, paralysis of his left arm and mild proximal and
severa distal weakness of his left legwith a Babinski sign. A CT brain scan showed right
micdle cerabral atery (MCA) infarction and he was treated within four hours of the onset of
symptoms with recombinant tissue plasminogen activator with minimal improvement. The
patient was transferred to another hospital where, four day's after his stroke, a brain MR
scan showed a large right MCA infarction with haemorrhagic transformation. His neurological
deficits recovered slightly and he was transferred to a rehabilitation clinic where he made a
complete recovery within two maonths.

Hungary

Thefirst report from Hungary described five patients who were admitted acutely to a
payehiatric unit after developing psychotic symptoms related to sef-reported MOPY use
(szily, 2013y They had no medical history of schizophrenia or ather psychoticillnesses and
all recovered after treatment with low-dose anti-psychotics {risperidone, olanzaping,
haloperidol and zuclopenthixal) and benzodiazepines. No information on other clinical
features was induded.

Afurther report from Hungary, and published in Hungarian, included 15 cases (13 male, 2
female; age 21 — 50 years) of self-reported MDPY use (Kalapos, 2011). twas reported that
these patients had hepatotoxicity ("lowared GOT, GPT and gamma-GT", elevated
urobilinogen), “intoxication™ (=408 cases), decreased appetite, paranoia and delusions,
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aggrassion, "withdrawal (=30% caszes), muscular pain, pallor and hypersomnia, |t was noted
that “treatment with clonazepam and if necessary risperidong” was given to "alleviate
delusions”. No further clinical details were described.

Ancther report from Hungary cortaing some information on 54 cases (42 male, 10female) of
acute intoxication related to self-reported MDOPV use (Andrassy, 2013). The most common
route of use of MDPY (proportion not stated) was nasal insufflation, injection was the route
of use in 28% of cases. Clinical features reported were tachycardia, hypertension (heart rate
and hlood pressure not stated), agitation, muscle rigidity, lack of appetite, xerostomia,
brixism, tohing and skin erosion, psychosis, paranaoia, hallucinations, "out of time feeling
There was one case of rhabdomyolysis (clinical details or the creatinine kinase result are not
avallable).

Farkas et al, describe 5 cases: a 21 year old male, 36 year old female, 20 year old female,
32 year old female and a 44 year old male in Hungary of hospital presentations related to
self-repoted use of MOPY (Farkas, 2013). Two patients developed hepatotoxicty {it is not
stated whether these patients had hyperpyrexia andfor rhabdomyolysis) with “alevated GGT,
GOT, GPT" Other features reported included dysphoria, paranoia, anxety, aggression,
hallucinations, suicidal ideation, depersonalisation and anarexia; no further clinical details

are available.

Non-EU non-fatal intoxication cases - analytically confirmed

A 19-year-old male praserted to an ED in Mississippi, USA with auditory and visual
hallucinations which had begun several hours prior to his presentation; he stated that voices
were urging him to kill unspaciied people and someone was trying to steal his thoughts
(Kyle, 2011). The patient denied drug and aleohol use and homicidal or suicdal ideations.
The patient's physical examination was unremarkable (hlood pressure 140/80 mmHg, heart
rate 95 bpm, temperature 37 .120). After a psychiatric examination, inwhich he axhibited
illogical thought processes, anxisty and paranoia he was admitted to an in-patient psychiatric
unit with a paychosis of unknown cause and treated with promethazine and risperidone. The
next day the patiart said he was no longer hearing voices and wanted to go home. A urine
taicology screen detected MDPY, caffeine, cotinine (nicoting metabolite) and promethazine.
When told of these results, the patiert admitted smoking a product purchased for US$20
from the Internet; initially he had felt euphoric but soon began to hallucinate. The patient said
he had suffered hallucinations, confirmed by family members, when he had used similar
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product two months previously, Hewas discharged in a stable condition the day after his
acimission.

A Z6year-old male was taken to an ED in Virginia, USA by the police as he had been found
very agitated with altered mental status (Borek, 2012); according to his girlfriend he had
injected 'bath salts' {amount not specified). On presentation the patient was not speaking,
was tachycardic (175 bpm) with a normal blood prassure (148/66 mmHg) and he was
significantly hyperthemmic {rectal temperature 41.3°C). Ha had dilated pupils, rightward
deviation of the ayes and "combativenass” requiring physical restraint by multiple members
of staff. He was sedated, intubated, ventilated and admitted to the Intensive Care Unit {ICL),
His pulse and blood pressure decreased over the next howr, and with the application of ice
packs and cooling blankets his temperature normalised. Cwer the next two days he
developed renal failure (peak creatinine 10.2 ma/dl), fulminant hepatic failure (peak AST
16,688 IU/L, peak ALT 9,085 UML), disseminated intravascular coagulation {peak INF =8.3,
platelet nadir 16:x10%L) and rhabdomyolysis (peak CK 235,377 IU/L).An initial
echocardiogram showed decreased global left ventricular systolicfundtion with an ejection
fraction of 30%%. He remained critically ill, sedated, intubated and receiving haem odialysis
until he was extubated on his 8" day in hospital; his mertal status normalized by the 13" day
and he was discharged on the 19" day. His liver function tests, coagulation and creatinine
kinase all normalised prior to discharge from hospital; however, he required ongoing
haemodialysis for a mornth after admizssion until his oreatining normalized. An admission
Lrine sample was positive for MDPV at a concentration of 140ng/mL.

A 4-year-old female nasally insufflated “Blue Magic” 'bath salts' over the two days prior to
presantation to a hospital in Indianapolis, USA (Mugele, 2012}, On presentation shewas
agitated but oriertated, on examination she had a normal blood pressure (9964 mmHg),
heart rate (98 bpm) and temperatura (38.7 C; she had sportaneous myoclonus but no
nystagmus or hypertonicity. Eight hours after presertation she became severely agitated,
developed hallucinations and became hyperthermic {40.1°C) with tachyeardia {130 bpm)
and mildly hypertensive (152/85 mmHg). The patiert was given lorazepam and diazepam
but her symptoms did not improve so she was sedated, intubated and transferred tothe ICU
of a tertiary hospital where a fertamyl infusion was started for ongoing sedation and
analgesia. On arrival her vital signs had improved {heart rate 81 bpm, blood pressure 119757
mmHg and her temperature was normal (3?.300}1. on the second day the patient was
hyperreflexic with inducible clonus on dorsiflexion and increased tone in her lower
gxtremities. Due to concern about serotonin syndrome, fentanyl was stopped and sedation
continued with propofol and berzodiazepines; when sedation was reduced she became
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more agitated and combative and onthe fourth day cyproheptadine was commenced {initial
12mgthen 8mgfour hours later followed by Bmg every six hours), dgiven via nasogastic
tube, for serctonin syndrome. The patient developed aspiration pneumonia and a
preumotharai and was finally exfubated on the seventh day. On day 8 the cyprohaptadine
was stoppad but restarted the next day as the patient had inducible clonus of the ankles and
bilateral patellar hyperreflexia; these clinical features resolved by the 11% day when the drug
was discontinued and the patient discharged home onthe 12% day. A urine sample from the
time of ED presertation was found to have a MOPY concentration of 3 100ng/mL Her blood
ethanol concertration was 28moidl. The authors stated in their report that they falt that the
patient's serotonin syndrome related to MOPY was worsened by the use of fentaryl.

A caze series from the ToxICT Network Database inthe USA reported on 40 cases of
presentations to hospital after use of a "bath salt" product (Froberg, 2012). Analytical testing
was undertaken in 57.5% of the cases and MOPY was identified in 78% of these
{concentraitons were not reported and it is not clear whether analysis was of blood or urine
samples). The clinical features reported inthe whola group (these are not broken down to be
able to determine the features present inthose who were positive on MDPY screening)
were tachcardia (HR = 100bpm) 70%, systolic hypertnesion (SBP = 140 mmHg) 35%,
hyperthermia (= 100°C) 15%, agitation 57.5%. Hypokalaemia {potassium < 3.5 mmolil) was
presant in 27.5% and ackdosis (bicarbonate < 20 mmaolil) in 37.8%. Treatment included
benzodiazepines (72.5%), antipsychotics (30%), intubation (22.53%). Most (3535 patients
wer admitted to hospital and the mean length of stayin those admitted was 5.1 days.

A 23-year-old male, with a previous psychiatric history, was taken by ambulance to anEDin
California, USA due to his bizare behaviour, suicidal ideation and agitation following nasal
insufflation of a white powdar bath salt' from an unlabelled vial {Thomton, 2012). On
presentation he was tachycardic (109 bpm} with a normal blood pressure {(133/68 mmHg),
diaphoretic with a normal temperature (36 92C), had mydriasis and was experiencing visual,
auditory and tactile hallucinations. Dua to his agitation he had to be physical restrained and
was given infravenous lorazepam (6mg) and droperidal {2 4mg) over 90 minutes. He
remained sedated for five hours and on wakening was no longer hallucinating or suicdal.
Following psychiatric assessment, a diagnosis of schizoaffective disorder, bipolar disorder or
paychosis secondary to drug use was suggested and he was discharged within elght hours
of arrival with planned follow up. Analysis of the remaining product detected MDPY (142
Lg'mg product), flephedrone (142 pg/mg product) and caffeine (102 pgimg produd). A urina
immunoassay was positive for tetrahydrocannabinoeids; serum and urine samples were
subseqguenthy analysed using LC-TORME and MOPY (serum 186 ngfml, uring 136 mail),
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flephedrone (serum 346 ng'ml, urine 257 nodiml) and caffeine {serum 287 ngdml, wrine 367
ngim Ly were detected,

A 37-year-old male, with a history of right nephrectomy due totrauma, was taken to an ED in
Arizona, USA agitated and aggressive having ingested 'bath salts’ four hours previoushy
{Levine, 2012). Following ingestion, he had felt 'hot' and therefore sat inthe bath for
approximately four howrs. On arrival he was agitated, tachycardic (153 bpm) and
hyperthermic (352C); his blood pressure was not reported. He was intubated to facilitate
transfer to an ICU in a tertiary hospital, where on arrival his creatinine kinase was
80,1681/ He was then extubated and he complained of diffuse mild myalgia, although his
paraspinal musde compartments were soft. Approximately 12 hours later creatinine kinase
was 350,000 UL and his creatinine 451 pmol/L with a uring output of 245 mL in the
previous 24 hours despite receiving 8545 mL of fluids, Haemodialysis was commenced and
sUrgery undertaken where the deep parazpinous companments of the lumbar spine were
noted to be “tight” and necrotic muscle from the deep erectors was resected, further
resection was required two days later. MOPY was detected in an admis sion urine sample
along with caffeine, hydrocodone and propofol. The serum concentrations of MDPY seven
and tan hours after seeking medical care ware 120 ng/mlL and 89 ngfml respactively. Tha
patient remained in renal failure on haemodialysis five morths later; no detail on whether this
resolvad was presented in report which was only published in abstract form.

Ina retrospective review of enguiries to the Carolinas Poison Centre in North Caroling, USA
409 human exposures were identified as having used bath salts' or ‘plant food' and the
following case report was included Murphy, 2013 A 22-year-old male snorted a product he
refarred to as "eight ballz' multiple times a day for five days prior to presentation at an ED.
He was pacing cortinually, had not slept and developed twitching movements of his arms
and tongue with auditory and visual hallucinations. On arrival he was tachycardic {140 bpm)
with a blood pressure of 156/77 mgHg, respiration rate of 22 breathsimin and a temperature
of 36.9°C. He had choreoathetoid movements of his arms and legs and writhing movemeants
of his tongue; these abnormal movements were not controlled by 2 mg of IV lorazepam and
he subsequently recetred 4 mg of IV lorazepam and 2.5 mg of IV haloperidal; his abnormal
movements resolved after this therapy. He had a slightly raised creatinine kinase (990 L)
and white blood cell count (18 9x10%L). The patient's serum concentration of MOPY was 72
ngfmbL and urine concentration 2400 ngdmL, anahysis of the product corfirmed the presence
of MDPY and benzocaine.
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There is a small series of four patients presenting to an ED in Missourd, USA in which all of
whom had insufflated 'bath =alts' (Spencer, 201 1a). There was one fatality —this caze is
described in Section 01.2.5, Case 1 and 2; Two 32-year-old females presented to the ED
zoon after use with shorness of breath, palpitations and chest pressure. Cne patient had
Parkinsonian-type features induding resting tremor, bradykinesia and was also reported to
have ECG changes (these wera not futher described in the report). Urine analysis of
samples showed MDPY concentrations of 0 imogiml and 052 meghnl. Gase 3 A 35-year-
old male presented with tachycardia and shortness of breath after use; on analysis a urine
sample was positive for MDPV at a concentration of less than 0L08megiml; no further
clinical details were described

Inanother small caze series from Philadelphia, US4, documerting the use of ketaming as a
novel drug for the management of agitated delirium in four paediatric patients, one case
described the use of ketamine inthe management of MOPV related acute toxicity the other
cases were primary psychiatric disorders (2) or "acic! (presumed LSD) ingestion (1) (Kopeg
2013). A 16-year-old male presentad to hospital with erratic behaviour. He was tachycardic,
agitated and aggressive towards the staff {full clinical details not provided). His violant
behaviour continued daspite him receiving 2. 5mqg intravenous lorazepam. He was then given
2amgikg (200mg) intramuscular ketamine and was adequately sedated in six minutes; ha
receivaed a futher 2.5mg intravenous lorazepam when he woke, The patient subsegueantly
admitted that he had ingested 'hath salts' and a urine sample confirmed the presence of
MDPY {no concentration repoted).

Ina case seriesfrom Dayton, Ohio, USA (Marinetti 2013} eight cases are described with
analytical corfirmation of MDPY use:

Caze 1. A 23year-old male was hospitalised following a motor vehicle accident; no further
clinical detail is available. Blood MDPW was <10 ng/mL, THCCOOH was also detected.

Case 20 A 32year-old male was arrested for driving under the influence of drugs; no further
clinical detail is avallable. Blood MDPY was 29 ng'ml; lidocaine and oxycodone were also
detected.

Case 3: A 30-year-old male was found collapsed in vehicle; no further clinical detail is

avallable. Blood MDPY was 24 ng/ml; methylone, clonazepam, 7-AMG, alprazolam and
citalopram were also detected.
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Case 4. A0 adult male was the victim of robbery fadilitated by drugging; no further clinical
detall is avallable. Blood MDPY was 52 ng/ml; lorazepam and temazepam weare also
detected.

Case 5. A 25-year-old male was in a vehicular homicidedassault; no further clinical detall is
available. Blood MDPY was & ng/ml; no other drugs were reported to have been detected.

Case 6:A 25year-old male was evading police; no further clinical detail is available. Blood
MDPY was 368 ngfml; tramadal and benzocaine were also detected.

Case 7. A 44-year-old male was stabbed during domestic dispute; no further clinical detail is
avallable. Blood MDPY was 21 ngfml.

Case 8:A 32vyear-old female was arrested for driving under the influence of drugs; no
further clinical detail is avaiable. A urine sample was positive for MDPY and benzocaine was
also detected.

Three cases of "halludinatory delirium® were reported following the use of 'bath salts' in North
Carolina, USA (Penders, 2011):

Case 1: A young adult male presented to ED hyperactive, angry and fearful about unknown
individuals tapping on his window; no further clinical details were included. He agreedto in-
patient treatment with oral risperidone and withintwo days was free from paranoid ideas.
The patient was discharged on the fith hospital day, having stared to take 'bath zalts' orally
about six weeks prior to admission.

Case 2 A young adul female was admitted to the paychiatric unit of a community hospital
believing that people wera repeatedly invading her home, although her husband had video
evidence that no one was there. He said she had be insufflating 'bath salts' {called “White
Horse') daily for two weeks prior to admission. The patient was fearful, inattentive with
behavioural withdrawal; no further clinical details were included. She was treated with oral
rizperidone and by the third hospital day she was much improved.

Case 3:A middle-aged male was taken to an ED by the police; he contacted the police

because hewas concerned that people had entered his home and were shooting him with
lazar beams. He reported that he had been using 'synthetic cocaing' known as "White Horse'
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for approximately the previous week. In ED he was hyperactive with visual and auditory
hallucinations of threatening people; no further clinical details were included. He was
admitted to a paychiatric unit were he was treated with oral haloperidal; by the third hospital
day hewas no longer paranoid or hallucinating.

On recovery each patient appeared to have memory distortion or lack of recall about their
use of 'bath salts' prior to the development of their paranoid psychotic delirium. The
contents of the packets of drugs used by all patients wera analysed and found to cortain
onby MOPY .

A Z29-year-old man presented to an ED inVirginia, USA extremely agitated with diaphoresis,
mydriasis, tachycardia {190bpm) hypotension (systolic blood pressure 50 mmHg) and
hyperthernia {42.97C, unknown route) having ingested “White Girl', marketed as 2 'super
puUre stain remover' (Troendle, 2013}, He became increasingy urwell with myocardial
infarction, rhabdomyalysis, hepatatoxidty, acute kidney injury and coagulopathy {results not
spacified). The patient was aggressively cooled and hydrated, received benzodiazepines,
phemdephring and haemodialysis. He was discharged with no sequelase after two weeks in
hospital. The container of White Girl' used by the patient was obtained and on analysis the
contents were found to be MDPY.

In a retrospective study of cases of axposures to 'bath salts' reported to the two poisons
centres in Louisiana and Kentucky, USA between August 2010 and February 2011, 236
patients were identified (Spiller, 2011). The age range was 16 — 64 years (mean 29 years,
S0 9.4) and 184 (789%) were male. Clinical features were not reported for individual agents,
but for the whole group ware reported to include: agitation {194, 82%0f the

patients) ;combative violent behaviour (134, 57%;); tachyicardia (132, 56%%); hallucinations
(94, 40%;; paranola (86, 36%); corfusion (83, 34%%); myoclonus {45 19%); ypertension
{41, 179%;; chest pain (40, 17%); mydriasis (31, 13%6); blurred vision (7, 2%, and catatonia
{1, 1%2). The mean heart rate for those with tachycardia was 124 £ 15 5 {range 100 — 178}
bpm. Twenty-two (9% had elevated CK concentrations (mean reported CK in those with
elevated GK was 1,825 UL, rangs 301 — 4,400 /L) and ten (4% had hypokalaemia {mean
potassium concentration in those with lypokalaemia was 2.9 mmoll, range 21 -3.4
mmuoliL}. 18 live patients had blood andfor urine samples that were analysed, 13 {out of 17
cases) had MOPV detected in blood/ serum at concertrations ranging from 24 — 241ingdimlL
and three {out of five cases) had MDPY detected inurine at concentrations ranging from 34
— 1386 ng'mL {mean 856 ng/ml). In addition citalopram, diazepam, diphenhydramine,
mydrocodone and zZolpidem were detected in bloodiserum and alprazaolam, citalopram,
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diphentydramine, hydrocodone and methamphetaming inthe urine. One fatality was
reported in a 21-year-old following a self-irflicted gunshot after a delusional episode; MDPY
blood concentration was 170 ngdml and MDPY wrine concantration 1400 ngdmL.

InFebruary 2011 inMichigan, US4, the poizons centre was designated an agent of the state
30 it could receive case reports directly to enable mandatory reporting of cases of exposures
to 'bath salts', considered to contain MDPY or mephedrone (Centers for Disease Control and
Prevention, 2011}, From 11% November 2010 to 315 March 2011, 35 patients presented o
the ED following ingestion, inhalation or injection of 'bath salts' and the most common clinical
teatures reported were agitation (n=23, 66%) tachycardia {22, 63%; and
delusionsthallucinations (14, 4054, The age range was 20 — 55 years (median 28 years) and
19 (54%) ware male. There was one fatality with biclogical corfirmation of MDPY, marijuana
and prescription drug use; MDPY was considerad to be the primary factor cortributing to this
death.  Inresponse to the cluster of casesthe proprietor of the shop from which the 'bath
salts' were purchased was ordered to remaove the products from sale; analysis of products
was undertaken and MDOPY was detected in a product that was being marketed as “White
Fush'.

Non-EU cases — not analytically confirmed

A 3vyear-old male was takento an ED in Texas, USA three days after he had used three
doses of 'bath salts' (presumed to contain MDPY) intravenously over a 15-hour period
{Sutamtewagul, 2014). His initial blood pressure was 103/66 mmHg, pulse 88 bpm,
temperature 36 6°C and he had severe, uncontrolled choreoathetotic movements; he had
acute Kidney injury and rhabdomyolysis (creatinineg 1344 momolfl, creatine kinase 44,570
ULy and a ralsed white blood cell court (24, 900/uL). He became disorientated and agitated
and on his fourth day in hospital his blood pressure ranged from 170M112 to 104/36 mmHg,
his maximurn heart rate was 122 bpm and his temperature was 39.7°C. The patient
remained in hospital for six days, with three days in IC1J where he was treated supportively
with intravenous fluids, haloperidol and lorazepam. Aninitial urine drug screen was negative
for banzodiazepines, amphetamines, barbiturates, cannabinoids, cocaine and opiates; it is
not clear what methodology was used for this soreen and whether this would have picked up
MDPY andfor cther synthetic cathinones.

A 27year-old male was brought to an ED in Tennessee, LUSA dueto severa agitation but on
arrival in the ED hewas orientated and could provide a reliable history (Sivagnanam, 2013,
He reported inhaling and infecting a mixture of MDPY and mephedrone a few hours prior to
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presentation and on examination was tachycardic {117 bpmj, hypotensive QGOS0 mmHg)
and pyrexial (38.4°C). He remained hypotensive the next day (blood pressure not speditied)
and cardiogenic shock was suspected and so an echocardiogram was performed which
showed dilated cardiomyopathy with an gjection fraction (EF) of 15-20% and global
hypokinesia. He was treated with intravenous norepinephrine for less than six hours and his
mean arterial pressura was kept over 80 mmHg. The patient was treated conservatively and
was discharged stable and asymptomatic onday five; a left heart catheterisation was
negative for coronary heart disease. An echocardiogram repeated at a 20 weaek follow up
showed an EF of 52% and significant improvement in hypokinesia,

Paranoid psychosiz was reported in a couple who were taken to an ED in Pennsylvania,
USA following pretracted nasal insufflation of 'Powdered Fush, considered to contain MDPY
(Artonowicz, 2011). The 27-year-old female and 32-year-old male called the police claiming
an unknown personwas breaking into thelr home; on arrival the police found them
barricaded into their badroom, convinced they were about to be killed but the danger was
imagined. In ED the female was tachycardic (heart rate not spedfied), diaphoretic and still
corvinced she was in dangear; she was transferred to an in-patient psychiatny unit on an
involuntary commitment and oral risperidone was started. By the fifth hospital day she had
no further delusions and was discharged on a tapering dose of risperidone. The male was
tachycardic and hypertensive theat rate and blood pressure not specified) in ED and
observed thera for 24 hours, The couple bath had a history of opiate dependence and had
insufflated 'Powdered Fush'tor five to six days and had not slept for four days prior to
acmission.

Ina case series of three patients prezenting to an ED in MNorth Carolina, USA {Penders,
2012) all developed excited delirium after using 'bath salts' presumed to contain MOPW;
although there was no analysis of either biological samples or the bath salt product(s). Case
1: A 31ear-old had contacted the police as he was concernad that his home was being
imvaded by threatening individuals. He was brought to hospital confused and agitated
requiring restraint. He was admitted to [CL, dehydrated and hallucinating with acute kidney
failure, hyperkalaemia and rhabdomyolysis {results not included in the report). He was
treated supportively with hydration and inframuscular haloperidol over three days and his
symptoms resolved, Case 2: A 30-year-old male was taken to hospital agitated, paranoid
and behaving violently, handeuffed by police. Onarrval he was unresponsaive and had to be
intubated; he was in sinus rhythm with a heart rate of 160 bpm and a creatine kinase of 6609
UL The patient was admitted to ICU with acute renal failure and rhabdomyolysis (peak
creatine kinase 32,880 ILWL) and although he was extubated “within a few hours” he went on

79

8962/14 IVIfm 96
ANNEX DG D 2C EN


http://www.parlament.gv.at/pls/portal/le.link?gp=XXV&inr=22896&code1=RAT&code2=&gruppen=Link:8962/14;Nr:8962;Year:14&comp=8962%7C2014%7C

to develop acute respiratory distress syndrome and had 1o be re-intubated. He was also very
agitated with a *high tolerance to sedatives and analgesia®; his length of stay in ICU is not
documented but he appearsto have recovered. Case 30 A 26-year-old male was takento
hospital by the emergency services corfused, anxious and diaphoretic; he had to ba
restrained and was handcuffed Cn arrival his heart rate was 170bpm, his temperature 41°C
and he was admitted to [CU with a creatine kinase of 6589 ILL. No further clinical
information is provided but from the information provided it appears that the patient
recovered, it was his second episode of hospitalisation after using 'bath salts’,

A s0-year-old male in Qragon, USA with a history of methamphetamineg dependence,
required three psychiatric in-patient admissions ina 15-day period following the use of 'hath
salts' (assumedto contain MOPV); he injected these 'bath salts' intravenously at an
estimated dose of one quarter to one half a gram daily (Lajole, 2012}, He would typically
presant agitated and fearful of attacks by 'gangbangers', with tachycardia, chest pain,
psychosis; in addition, on the third presentation he had lacerations which required suturing.
His psychotic agitation resolved with olanzapine and lorazepam and after his third
hospitalisation he agreedto a 12-month treatmert programme for his substance use
disorder. No further dinical details were available in the repart.

In a descriptive account of the use of 'bath salts' by a 334ear-old male in Michigan LISA
Winder, 201 3), the patient reported that smoking or insufflating products stated to contain
MDPY resulted in "more attenuated, subtle high with realistic auditory and visual
halluginations”. However asthese products were more expensive than those containing
mephedrone he could not afford to use them; after two maonths of using the 'bath salts' that
were assumed to contain MOPY he joined a substance use disorder out-patient treatment
programme.

A Z26-year-old female was admitted to hospital in Delawars, USA with suicidal ideation; she
was found confused in the middle of a street suffering auditory hallucinations urging her to
harm herself, no other clinical features wera reported (Gallucci, 2011). The patient was
treatad with risparidone and her symptoms resolved within 48 — 72 hours. Panic attacks and
auditory hallucinations had started about six, weeks before the patient's presentation when
she started Using 'bath salts' presumed to contain MDPY and she had been insufflating
about half a gram per woek,

A0 year-old male was takento an ED in Mis=souri, USA following suicidal threats (Stoica,
2013, The patient described hearing voices and believed people were trying to steal from
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him; he had been injecting 'bath salts', presumed to contain MOPY, mixed with water three
totour days prior to presentation. The patient had a long history of substance misuse and his
past peychiatric history was uncertain; on admission to hospital he was manipulative, asked
for medications and tried to negotiate the doses with physicians whilst he denied
hallucinations and his thought processes appearad logical. He was treated with valproic acid
and trazodone and dischargad after three days with a diagnosis of resolved substanca-
induced psychotic disorder.

Ina report from Narth Carolina, USA&, Eledroconvulsive therapy (ECT) was used to freat
persistent peychosis ina 26-year old female who had insufflated 'hath salts', presumed to
contain MOPY, for several months (Penders, 2013). The patient developed distressing visual
halluginations five morths after her initial use of 'hath zalts'. She had no responseto
risperidong and haloperidol and a minimal impravement with urasidone; she also on
citalopram and trazodone, The patient was admitted 13 morths after she began using 'hath
zalts' and after two ECT treatments reported a significant reduction in visual hallucinations.
After two further ECT treatments she was discharged to out-patient care having reported
impraoved mood and less sodial arixiety. The patient did not return for further out-patient ECT
but eight months later was reported to continue to have occasional hallucinations but
diminished psychotic symptoms.

In a retrospective search of enguiries to the Carolinas Poison Centre in North Caroling, USA
409 human exposures were identitied as having used 'bath salts' or ‘plant food' between
January 2010 and December 2011 (Murphy, 2013). The mast commonly reported clinical
features were tachycardia {n= 218, 53.3%%), agitationfiritability (109, 50.4%) and
halluginations/delusions (109, 26.7%). The age was recorded in 380 cases, the mean was
28.8 years (range 21 months — 68 years) and median 27 years.

In Missouri, USA the poison centre received 116 enguities about 'hath salts’, assumedto
contain MOPY, inthe first four months of 2011 compared to a total of 22 enquiries about
‘bath salts' in 2010; no clinical details were provided and no analysis of either drug product
or biological samples was carried out to confirm that these bath salt' products contained
MDPY (Spencer, 2011).

D1.2.3. MDPV associated deaths

There have been atotal of 108 deaths associated with MOPY reported to the EL Early
Warming Systern by & Member States and Norway in which MDPY has been detected in
post-mortem biological samples andfor implicated in the cause of death: Austria (1), Finland
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{40), France (13, Hungary (1), Ireland (31, Poland (3), Sweaden (21}, United Kingdom {32} and
Morway (1), In addition there have been repors inthe sclentific literature of deaths from EL
countries and non-EU countries. The deaths reported inthese scientific papers, in some
cases may have been already reported to the ELVEarly Warning System and ara presented
here in ordar to provide more detailed information including contextual information, where
available. The non-EU cases include 33 cases from the LS and one case from Japanin
which MDPY has been detected in biological samples andfor implicated inthe cause of
cleath,

The data ondeaths associated with MOPY need, like all data on drug-associated deaths, to
be interpreted carefully. Detection of a drug in post-mortemn samples does not necessarily
meanthat this drug is responsible for, o has contributed to, death. It should be noted that in
some of these deaths it is likely that other drugs andfor other medical conditions or tfrauma
may have contributed to andior been responsible for death, There is alsothe possibility that
the number of deaths associated with MDPY may be under-reported because MOPY was
not screenad for in post-mortem samples, or samples were not taken for toxjcological
analysis.

Dezths reported to the EU Early Warning System
Austria

Alstria reported one death which ocourred inJanuary 2012 The case involved a 'young
man' who died from butylone (bk-MBDE) overdose in combinationwith MDPY, methyone
and 4-MEC. Mo further details were provided.

Finland

Finland reported 40 deaths which ocourred between September 2008 and August 2013, The
cases were all anahtically corfirmed and where the concentration of MDPV was reported
(20 cazes) it ranged from 20-4800 moimb in blood; in all but one case, up to seven other
substances were detected. Infourtean cases, five or more substances were detected in
addition to MOPY . The most frequenthy encountered other substances detected were
diazepam (22 cases), amphetamine (14), buprenorphing {14), temazepam (9, alprazalam
{8), ethanol {7}, marphine {3 and pregabalin (3). Causes of death reported were accidertal
poisoning (22 cases), suicidal poisoning (4), suicide resulting from crushing injuries (2),
suicide by hanging (2), suicide by carbon monoxide paisoning (1), unspecified intoxication
(1), unspecified death and cirrhosis of liver (1), accidental injury to thoracic aorta (1),
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accidental death dug to mutiple rib fractures (1), infective myocarditis dizease (1) and
homicide (1), The cause of death was not yet registered in three cases,

France

France reported one death that occurred in Qdtober 2012, The cause of death was
drowning. MOPY was present at a concentration of 106 Lol (blood) and 760 Lo/l {urine).
Other drugs detected were PVP (10) (blood 40 peyl; urine 295 pel), pentedrone (blood 33
L'l ; urine 110 pgfl), hydroxyzine (blood 194 pgfl), nordiazepam (blood 47 pgil),
axazepam (blood 8 pg'ly, cannabinoic add {(hlood 157 pall) and ethanol (blood 0.3 g/l). No
further details were provided.

Hungary

Hungary reported one death from Nevermnber 2011 inwhich MOPY was analtically
confirmed. The case was noted to be an "Indirect death' {f. e fatal traffic accidents)’. Mo
further details were provided.

Ireland

Ireland reported eight anahtically confirmed deaths associated with MDPY. There were four
deaths in the period from 2010 to 2011, where it was stated that MDPY was the 'drug
implicated inthe cause of death by coroner'. A further 4 deaths were reported for 2012,
where it was stated that MDPY was 'not necessarily the drug implicated in the cause of
death by coroner'. No further information was provided on these eight cases.

Paland

Poland reported three deaths associated with MDPY. The first death was in Septermber 2010
and the reported cause of death was 'metabolic dysfunction' caused by MOPY. The
concertration of MOPY determined in blood was 430 ngéml and ephedrine was also
detected at a concentration of 324 ng/mlL. No further details were available. The second and
third cases wera reported from 2011, One of the cases involved a road traffic collision where
one driver suffered severe injuries, resulting in his death. During the police investigation,
packages of white powders, called 'vory Speed' and 'Exclusive Dust' ware found
(Adamowicz ¢ al, 2013). MOPY was detected in blood at a concentration of 38 ng/mL and
buphedrone was also detected at a concentration of 127 ngfmL. The third case involved a
man with a history of drug addiction who was found unresponsive after a night of partying. A
witness reported that he had taken a product called 'Speedway’ while at the party. The post

19 Py rrolidinovale rophe none
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mortem examination showed emaciation, external hydrocephalus and atherosderosis. The
man also suffered from human immunodeficiensy virus (HWV) infection {Adamowicz et al |
2013). MDPY was detected in blood at a concentration of 17 ng/ml and in acdition
clonazepam (1.2 ng/mlL} and 7-aminoclonazepam (96 ng'ml) were also datected.

Sweden

Sweden reported twenty-one deaths: 3 102010, 3in 2011, 9in 2012 and & in2013. Brief
comments wera reported as follows: in 2010 the deaths were intoxications involving sevaral
substances (not further described); in 2011 none of the three deaths related only to MDPY,
in 2012 there were several accidents, death by hanging and intoxications with several drugs
{not further described); and in 2013 there was one car accident and intoxications with
several drugs (not further described).

United Kingdom

The United Kingdom reported 32 deaths that occurred between January 2010 and an
unspecified datein 2012 (12 in 2010, 8in 2011, 12in 2012 and 1 in 2013).

Where repofed, the causes of death ware noted to be hanging {7 cases), cardiacrelated
causes (11} (&), drug toxicity (4), drowning (2}, carbon monoxide poisoning (2), asphyxia (1),
multiple injuries {suicide) {2}, hypovaolemic shock due to laceration of left forearm associated
with partial transection of cephalic wein (1), Inthe remaining cases the cause was either
unascertained or not specified. In the cases of drug toxicity, MOPY was normally present
with other drugs. Where reported, the most commaon other substances present wera
mephedrone (9 cases), 4-fluorometheathinone (7), cocaine (4), ampheatamine (4} and MOMA
(), although a range of other contralled drugs and medicines were also detected. MDPY
was not the sole cause noted in any of the cases and was spedfically implicated as a
contributory factar in ning of the cases.

Morway
Norway reported one death in 2012 in which MOPY was detected during the toxicol ogical
examination of blood. The cause of death inthis case was not reported and no further

information was provided.

Table 7 below summarises the deaths in which there was anahytical confirmation of MOPY in
post-mortem biclogical samples and that were reported to the EU Early Warning System.

1Y Speciically: heart attack (1 case), camdiac arrest (1), cardliac failure (1), comrary artery disease (1) and
ischemic heart diszase (1),
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Table 7: Deaths Reported to EU Early Warning System and included in the Annex to the EMCDDA Joirt Peport on MOPY [EMCDDA Europol
Joint Report Anne, 2]

Country Date Biologiical MDPYV result | Results of toxicological Notes
sample analysis for other
substances
Austha |Janz0i1z|  Not specified + butylone (+) Butylone (bk-MBDE) overdose in combination
[N} methylone {+) with methylone, 4-methylethcathinone and cocaine
4-methylethcathinone (+)
cocaine {+)
Finland* Sept Urine + {Urine) Blood: Accidental death, poisoning by narcotics
2009 olanzapine {0.7 mgiL)
Blood methadone (0.4 mglL)
chlorprothizen (0.1 mg/l)
diazepam (0.03 ma/l)
amphatamine (8.4 mail)
Finland Sept Blood 40mgmL | ethanal (1.5 g'kg) Accidental death, poisoning by narcotics
2009 buprenorphing (0.001 mgiL)
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Country

Date

Biologiical
sample

MDPYV result

Results of toxicological
analysis for other
substances

Notes

4 Finland

Qt 2008

Blood

diazepam (0.1 mgL)
temazepam (0.3 magil)
morphine (0.6 ma/L)
amphetamine (0.88 mafil)
THE {13 {<LOQ)

Accidental death, peisoning by drugs or medicaments

5 Finland

Qct 2009

Urine

Blood

+{Urine)

Blood:

alprazolam (0.1 moil)
tramadol {1.4 mg/L)
methadone (0.2 mglL)
diazepam (0.02 mgil)

Accidental death, peisoning by drugs of medicaments

[ Finland

Cct 2009

Blood

B40 mgimL
{estimated
value)

levomepromazine (2.4 mg/lL)
trimipramine (0.3 maglL)
oxycodone (2.2 mgll)

Suicide, poizoning by drugs or medicamerts

L petrahycrocannahinal, the main psychoactive substance in cannabis
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
7 Finland |Qct 2009 Urine + {Urine) Blood: Suicide, propranolol poisoning
zolpidem (0.4 mail)
Blood citalopram {0.9 ma/L)
oxazepam (1.7 ma/L)
olanzapine (0.2 mglL)
propranalol (2.1 mgil)
8 | Finland Feb Blood 4800 mg'mL | Blood: Homicide, multiple injuries of neck
2010 morphing {0.08 mail)
amphetamine {1.6 ma/L)
9 Finland Feb Urine + temazepam (0.9 mail) Suicide Hanging
2010 diazepam (0.4 mg'L)
amphetamine (7.3 mglL)
10 | Finland Fab Blood 1800 mg'mL | methadone (1.3 mail) Accidental death, poisoning by drugs or medicaments
2010 temazepam (0.3 mgil)

diazepam (0.1 mg'l)
amphetamine {0.06 mg/L)
buprenorphing (0.0044 mglL)
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
11 | Finland Feb Urine + {Urine) Blood: Accidental death, peisoning by drugs or medicaments
2010 tramadaol {5.3 mg/fL}
Blood valproate {19 mgl)
THC (" (00061 mgil)
12 | Finland Feb Blood 7omgmL | ethand (0.22 g'kg) Accidental death, Injury of thoracic acrta
2010 amphetamine (016 mafl)
13 | Finland Feb Blood + metoclopramide (0.3 ma/L) Accidental death, poisoning by drugs or medicaments
2010 diazepam (0.1 mg'l)
oxyoodone (0.13 mg/L)
14 | Finland Feb Blood + Mone reponaed Dizease, infective myocardiis
2010

S pgetrahycrocannahinal, the main psychoactive substance in cannabis
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Country

Date

Biologiical
sample

MDPYV result

Results of toxicological
analysis for other
substances

Notes

Finland

2010

Blood

1200 mg'mL

athanol (1.3 g'kg)
venlafaxine (8.7 magflL)
levomepromazine (0.4 mglL)
mifazapine (0.3 magil)
nordiazepam (0.05 mg/L}
codelng (053 mail)
buprenorphine J0.0032 mg/L)

Accidental death, peisoning by drugs or medicaments

Finland

har
2010

Blood

athanol {036 g/ka)
vanlafaxine (0.9 mg'L)
alprazolam (0.05 magil)
diazepam (0.34 mail)
buprenorphine (0.0076 mg/L)

Accidental death, poisoning by drugs of medicaments

Finland

Apr 2010

Blood

a0 magmbL

oxazepam (0.46 magfL)
temazepam (0.086 mg/L)
nordiazepam (0.024 mail)
amphetamine {0.11 mg/L)
buprenorphine (0.70 mgil)

Accidental death, peisoning by drugs of medicaments
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
18 | Finland |Jun 2010 Liver + (liven Muscle: Suicide, hanging
ethanal {0.51 gkg)
Musde
19 | Finland |Jun 2010 Blood 40mgimL | nordiazapam {(0.12 ma/L) Accidental death, poisoning by narcotics
morphine (0.15 ma/L)
codeine (0.02 mail)
amphetamine {0.20 mg/L)
oxycodone (=LOQ)
THC (™ (4
20 | Finland Sap Blood 20mg'ml | methadone (0.3 mail) Accidental death, poisoning by narcotics
2010 temazepam (013 mag'L)

oxazepam (015 mg/l)
nordiazepam (0.026 mail)
amphetamine {+)

¥ pS-etrahycrocannahinal, the main psychoactive substance in cannabis
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Country

Date

Biologiical
sample

MDPYV result

Results of toxicological
analysis for other
substances

Notes

21

Finland

Qct 2010

Blood

530 mgimL

diazepam (0.033 mgfiL)
DPMP ("% (+)
methylone {+)

Accidental death, poisoning by narcotics

22

Finland

Feb
2011

Hair

Blood

+(hair}

Blood
amitriptyline (4.3 mail)
hydroiyzine (1.1 mgil)
citalopram {0.7 mg/L)
perfenazing (0.21 mall)

Suicide, poizoning by drugs or medicamerts

23

Finland

Feb
2011

Urine

Blood

+ {urine)

Blood:

alprazolam (0.018 mgfl)
methadone (0.4 mglL)
diazepam (0.13 ma/l)

Dizease, other and unspedified drrhosis of liver

24

Finland

Apr 2011

Blood

alprazolam {0.44 mgiL )
clonaxepam (012 mg/l)
amphetamine (042 mafl)
buprenorphine (0.00042 magfL)

Suicide, crushing injury of skull

S { Diphe rig Imethy 1) pipe ridine.
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
25 | Finland May Hair +(hair) Coronary blood: Accidental death, poisoning by drugs
2011 temazepam (1.1 mg'L)
Blood quetiapine (0.3 mgil)
methadone (0.2 magfl)
diazepam {0.029 mg'L)
26 | Finland May Hair +(hair) Livar: Accidental death, poisoning by drugs
2011 temazepam (+)
Liver methadone (+) This case has a connectionto case 25, The two deceasad
quetiapine (+) ware found together
27 | Finland May Blood 110 mgmbL | nordiazepam (0.20 mail) Sulcide, toxic effect of carbon monoxide (COHb (19 71%)
2011
2a | Finland |Jun201d Urine + diazepam (0.30 mg/iL) Suicide, crushing injuries involving other combinations of body
buprenorphing (0.0037 mgll) | regons
alprazolam {+)
clonazepam (+)

1 Carboxy hasmoglobin
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Country

Date

Biologiical
sample

MDPYV result

Results of toxicological
analysis for other
substances

Notes

29

Finland

Jul 2011

Blood

30 mg'mb

methadone (0.6 mgiL)
temazepam 0.22 mail)
diazepam (0.15 mag/L)
buprenorphing (0.0017 mgfL)

Accidental death, peisoning by drugs or medicaments

30

Finland

Qet 2014

Blood

170 mg/mL

2,3-DMMGC ("7 {0.01 mg/l)
amphetamine (1.8 mail)

Accidental death, poisoning by narcotics

3

Finland

Qet 2014

Blood

190 ma/mL

methadone (1.1 mal)
minazapine (0.07 mgil)
oxazepam (0.077 mail)
amphetamine (0.24 mgfl)
pragabalin (3.7 mg/L)

Accidental death, poisoning by drugs or medicaments

32

Finland

Jan 201z

Hair

buprenorphine (+)
varapamil {+)
propofol (+)
diazepam (+)

Accidental death, poisoning by narcotics

7 2, a-clime thyImethcathino re
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Country Date

Biologiical
sample

MDPYV result

Results of toxicological
analysis for other
substances

Notes

33 | Finland |Apr 2012

Blood

130 mgfmlL

fertaryl {0.0097 mgil)
clonazepam {0,006 magfL)

Accidental death, poisoning by narcotics

34 | Finland | Jul 2012

Blood

1700 mg'mL

olanzapine {0.3 mgl)
alprazolam {0.005 mgfL)
GHE ("% (1500 mg/L)

Accidental death, poisoning by narcotics

35 | Finland | Jul 2012

Blood

80 mgmL

ethanol {023 g'kg)
isopropylalcohol (0.1 g/kd)
diazepam (0.048 mgil)
buprenorphine (0.0079 mg/L)

Accidental death, poisoning by narcotics

36 | Finland | Jul 2012

Blood

Yitreous humor

590 maimbL
{blood)

Blood:
a-PVP (" {0.60 mgl)
amphatamine (1.6 mgil)

Witreous humor:
ketamine {+

Accidental death, multiple fradures of ribs

i}
i)

Gammahydoeybuty rate
a-Pyrialidinovalerophe none
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Country

Date

Biologiical
sample

MDPYV result

Results of toxicological
analysis for other
substances

Notes

ar

Finland

Nowv
2012

Urine

Blood

+ {Urine)

Bloed:
diazepam {0.064 mgL)
buprenorphine {0. 00068
L)
pragabalin (4.4 mgiL)
amphatamine (= LOG)

Disease, intoxication -psychoadive substances

38

Finland

Dec
2012

Blood

30mgmL

deixepine (1.5 mal)
citalopram {1.9 ma/L)
quetiapine (1.3 magl)
o-PYP {0070 mgiL)
buprenorphine (0.029 mail)
temazepam (=LOQ)

Suicide, doxepin poisoning

39

Finland

Jan 2013

Urine

athanol (1.6 gfkg)
alprazolam {0.005 g/}
diazepam (0.45 gl)
codeine {0,156 /L)
buprenorphing J0.0008& gfL)

Cause of death not yet registered

40

Finland

Apr 2013

Blood

30mgmL

trimethoprim (1.6 magylL)

Cause of death not yet registered
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
41 | Finland Aug Urine + alprazolam (0.044 mgfl) Cause of death not yet registered
2013 diazepam (0.092 mail)

THG #(0.0051 mgil)
buprenorphing (0.0012 mgfl)
fentaryl (0.0082 mg/l)
pragabalin (4.0 mgiL)

A pgrtetrahycrocannahingl, the main psychoactive substarce in canrabis
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Country

Date

Biologiical
sample

MDPYV result

Results of toxicological
analysis for other
substances

Notes

42

France

Qet 2012

Blood

Urine

106 pgll
{blood)
760 pgll
{urine)

PYP

{40 poyl in blood)

(285 poil in urine)
pentadrone

(33 po'L in blood)

(110 pgil In urine)
frdreiyzine (194 pgl in
blood)
nordazepam (47 poil in blood)
oxazepam (8 p/'L in blood)
cannabinoic acid

{15.7 palL in blood)
athanol (0.3 oL inblood)

Cause of death was drowning

43

Hungary

Now
2011

Mot specified

Mot reported

Noted to be in'Indirect death' {f. e. fatal traffic accidents)

44-

47

Ireland

Jan 2010
—Dec
2011

Mot specified

Not reported

‘Drug implicated in the cause of death by caroner'
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
48-| Ireland |Janz012] Not specified + Mot reported WMOPY "Not necessarnily implicated in the cause of death by
51 —Dec coroner)
202
52 | Norway 2012 Blood + Maone reported Cause of death not reported
53 | Poland Sep Blood 430 ng'mL | ephedrine {324 ng/mL) Cause of death: 'metabolic dysfunction' caused by MDPY
2010
54 | Poland 2011 Blood 38ngiml | buphedrone (127 ngiml) Indirect death: car accident. During inspection of the
deceased driver, the police revealed packages of white
powders, with the names ory Speed and Exclusive Dust and
a note 'collector's product for field stone rinsing' [Adam owicz
et al, 2013]
55 | Poland 2011 Blood 17 ngiml | clonazepam (1.2 ng'ml) Death atter a night of partying, a witness testified that the man

7-aminoclonazepam (96

ng/mL}

had taken a product called Speadway.

The autopsy showed emaciation, external hydrocephalus and
atherosderosis. Deceased with a history of drug addiction,
HIY+ [Adamowicz et all 2013]
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances

56- | Sweden 2010 Mot specified + Mone reported 3 cases

58 The deaths wers intoxications irvolving several substances
{nat further described)

59- | Sweden 2011 Mot specified + Naone repored 3 cases

&1 None of the 3 deaths related only to MOPY

62- | Sweden 2012 Mot specified + Naone repored 9 cases

70 There were several acciderts, death by hanging and
intexications with several drugs (not further described)

71- | Sweden 2013 Mot specified + None repored & cases

TE Thers was one car accident and intokications with several

drugs (not further described)
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
77| United | Jan-Dec Blood + Case | 2 cases
78 | Kingdom 2010 fluoromethcathinone {+ Case 1 —hit by'train
Urine mirtazapine(+ Case 2—bag over head

olanzapine (+)
amphetamine {+)

Case?
fluoromethcathinone (+)
ibuprofen{+)
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
79-| United | Jan-Dec Blood + Case | 3 cases
31 | Kingdom 2011 ketamine (+) Case 1 —hanging
Urine Case 2—no dreumstances reported

Case 2
quetiapine (+)

Lased
fluoromethcathinone (+)
MOMA (') (4
methylone (+)

MOAL (%) (4
5141 {3 (4
methoxetamine (+)
AMT (3 (4

Case 3—found at home

A hethiyle nedicxy me thyla mphetamine (commonly known as Bostasy')

2 3,4-Methyle nedicyarminoinzne
+ &-lodraminnindare

2 b -methy ltrypta mine
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
g2-| United | Jan-Dec Blood + Mone reported 11 cases
91 | Kingdom 2012 & cases of hanging
o Urine 1 case murder victim
1 case murder suspect
2 cases found dead at home
1 casefound in a canal
1 case found dead in a car {carbon monoxide
poisoning)
{Cne of the cases is a duplicate, although it is not certain
which oneg, hence this group is counted as 11 cases — see
death 99)
92 | United | Jan-Dec Blood + methadone {+) Methadone intoxication
Kingdom | 2013 morphing (+)
Urine mirtazapine (+)

{
diazepam (+
zopiclone {+)
codeine {+)
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
93 | United |Jan 2010 Blood 0.01 mgil | N-desalkyl-4- Coronary artery disease in the presence of MOPY.
Kingdarm | (M, 573 methylmethcathinone {4
Coroner's verdict: open verdictiunascertained
94 | United Feb Blood +{blood)  |fertanyl Fentary! toxicity implicated.
Kingdom | 2010 {24 ng/ml in blood)
(M, 34) Gastric (37 pgin gastric sample) Coroner's verdict: open verdictiunascertained
cannabis (+)
96 | United | Jul2010 Blood + (hlood) pyrovalerong Cause of hypovolagmic shock, laceration of left foream
Kingdom | (M, 26) +{gastric) | (+inblood) assodiated with partial transection of cephalic vein.
Gastric (+In gastric sample)

THC-acid (%) (+ in blood)
lignocaine

(+in antemortem blood)
amiodarone

(+ blood, therapeutic use
suspected)

Toxic effects of pyrovalercne and MDPY. Coroner's verdict
accidental / misadventura.

B pg-tetrahycrocannahinolic acid, a breakdown procluct of A9-te trabychocanrabinal, the main psychoactive su bstarce incanra bis
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
97 | United |Apr 2010 Blood + + Mixed drug toxjcity. Implicated: methedrone, GEL and
Kingdarm | (F, 48 GBL (%) (4 methylone. Cause of death non-dependent abuse of drugs.
methylone {+)
Coroner's verdict: open verdictiunascertained
98 | United Nov Blood <LO0 (blood) [ alcohol Mutiple injuries. Had taken a variety of substances and
Kingdom [ 2010 {63 mgf100mL in blood) alcohol.
A [F, 29 Urine + {urine) (118 mgoomL in urine

mephedrona

{<LOD (F) in matrix
unknown)
cocaine {+ in urinej
levamisole (+ in urine)
quining {+in uring)

Coroner's verdict: suicdde. Implicated drugs alcohol,
mephedrone and MOPY

5 Gammabutyrolactone
& Limit of detection — the lowe st amount that can be detected by the method used.
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
99 | United |Jun 2010 Blood 013pglL alcohol (175 mg/0omL) Carbon monoxide poisoning, alcoholic liver disease.
Kingdarm | (M, 39) citalopram {0.12 mgfL) Implicated- 4-fluoromethcathinone and mephedrone
diazepam (85 pgiL)
temazepam (99 pail) Coroner's verdict: suicide
100 United |Apr 2010 Blood 0141 mgiL | 4fluorometheathinone Asphyia. Implicated: 4-fluoromethcathinone and
Kingdom | (M, 29} {0.21 mg'L in blood) mephedrone.
Urine (23.62 mg/mL In uring
mephedrone Coroner's vardict: acddental/misadventure.
(=0.05mg/L in urine)
Ibuprofen (+ blood)
105
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
101 | United |Jun 2010 Blood 0.41 mgiL | amphetamine {+ blood) Cardiac arrest caused by either multiple drug toxicity or
Kingdarm | (M, 38) {blood) mephedrone axoited delirium
Urine 0.75 mgiL (0,05 mg'L in blood)
{urine) {0005 mgfl inurine) Coroner's verdict: acddentalimisadventure
4fluorometheathinone
(055 mgfL In blood)
6,51 mg'L inurine)
102 [ United |Jun 2010  Unspecified 1.6 mgflL alcohol {57 mgf100 mL) Cause of death unascartained.
Kingdom | (M, 33) benzodiazepine (7.4 mgl)

TFMPP (® (1.9 mgL)
lignocaine {+)

Coroner's verdict: open verdict/unascertained.

A Tiifluaromethy lphe ry  piperazine
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
103 | United Feb Blood + (blood) amphetamine Hanging.
Kingdarm 2011 +{nasal (0.04 paimL in blood)
M, 37} Nasal swab swab) {+ on nasal swab) Coroner's verdict: open verdict/unascertained.
bath Tow level |lignocaine {+ on nasal swab)
benzocaine {+ on nasal swab)
sefraline {+ in blood)
diazepam (+ in blood)
104 | United | Apr 2011 Blood 1.63mall | MOMA () (7460 pail) Drowning and multiple drug overdose. Implicated- MDMA,
Kingdom | (M, 24) cocaine {929 palL) cocaine and mephedrone

benzoylecgonine {1.89 mgil)
mephedrone {0.17 mgfnl)
diazepam (3284 pglL)
nordiazepam (1138 pglL)

Coroner's verdict: accdentalimisadventure

B Wethiyle nedlicxy me thyla mphetamine (commonly known as Bostasy')
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Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
105 | United May Blood + WMOPEP (9 Cause of death: ischemic heart disease and illicit use of
Kingdarm 2011 {1.65 magfl in blood), cathinones. Implicated drugs: mephedrone, MDPEP and
b M, 53 Urine {94.2mglin uring) pentylone
pentylona
{0.24 mg'l in blood) Coroner's verdict accidental/misadventure
(29.4 mgfl in uring)
mephedrone
[+ in matrix unknowry)
cocaine {+ in urinej
106 | United Dec Mot specified + WMOMA () (4 WOMA, cocaine, MDPY and methimetheathinone toxicity.
Kingdarm 2011 cocaine {+) Implicated: ecstasy, cocaine and cathinones
M, 56} cathinone (+)
Coroner's verdict: open verdictiunascenained
107 [ United Aug Unspecified + None repored MDPY and heart attack.
Kingdom | 2011
M, 27} Coroner's verdict: open verdict/unascertaine

A 3, 4-Methyle nedicxy-o - py maliding buty rophe none
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e

Coroners' verdict: accidentalimisadventure

Country Date Biologiical MDPY result | Results of toxicological Notes
sample analysis for other
substances
108 | United |Apr2012 Blood <01 mgll | AMT ™ (0.8 mgll) Cause of death cardiac failure, MDPY and AMT drug toxicity
Kingdarm | (M, 313 plus left wentricular hypertrophy and obesity.

In this table LGD is the limit of detection and LOQ is the limit of quantification.

* Al cases inFinland are from a medico-legal source and indude suspect and unnatural deaths, non-related to poisoning.

#* The United Kingdom reported data on fatal intoxications from two separate sources, FOAR Forensics and the national programme for

Substance Abuse Deaths {np-SAD). It should be noted that based on case specific detals, case 108 is believed to be a duplicate of one of the
cases repotted in the aggregated data from 2012 and has been counted once only.

1 plpha -methy ltrypta mine
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Case reports published in the literature

There is the possibility that some of the cases noted below refer to cases reported by
national focal points and are already detailed above, The information is presented hera in
order to provide more datailed information induding contetual information, where available.

ElU cases

Finland

Brief detalls are included in a study from Finland of the results of post-maortem toxicology
screening of 7105 deaths in 2010; these comprized approximately 14% of all deaths in
Finland in 2010 (Krilkku, 201 1b). MDPY was found in blood andior urine in 13 cases, all of
these were male and the median {range) age was 38 (20 — 47) years. The median {range)
WMDPY concentration in post-mortem blood inthe & cases in which quantitative analysis was
carried out was 013 (002 — 4 8) mo/L. MDPY was not the “sole cause of death inany of
these cases” no clinical information was provided, or information on other drugs detected, or
the causes of death for these cases.

Hungary

In 571 autopsies performed in South-East Hungany, MDPY was detected intwo cases (Téth,
2013, A 19vyear old male died following a high spead car crash where his ¢ar leftthe road
and hit a building. Post mortem MDPY concentrations were 222 ngdmL in blood and 201
ngfmb in urine, Other substances detected included alcohol thlood 016 gL, urine 0.31 gfl),
THC {urine 10.2 ng/mL), 4-FMC {urine 13.8 ng/mL), 3,4-DMMC (blood 53.2 ng/ml, urine 199
ng/mL) and ampheatamine (urine 13.7 ng/ml). In the second case, a 22 year old male died
after jumping from a window onthe §% floor of a student hostel. MOPY was detected at post
mortem inurine {44 ng/mL) only; other substances detected included alcohol {urine 0.2 giL),
codeing (blood 166 ng'ml, urine 222 ng/fml) and amphetamine (blood 25 ngfml, urine
2942 ngdml).

Foland
There has been a study from Poland of the detection of MDPY, along with other drugs, in
two fatalities (Adamowicz, 2013).

Case 1. A male driver {age not reported) died when his car crashed into a truck. Several
packages of hvory Spead and Exdusive Dust were found on him during external inspection.
Post mortem blood analysis was positive for MDPY (38 ngdml) and buphedrone {127
nepmb).
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Case 2. A male with underlying drug addiction was found dead after a night of parying,
where he was reported to have used a product called “Speedway™. Post mortem blood
analysis was positive for MDPV (17 ngfmL), clonazepam (1.2 ngfml) and 7-

aminodonazepam (96 ngfml).

Non-EU cases

Inthe first reported death attributed to MDPY (Murray, 2012) from North Caroling, USA, a
40-yiear-old man, with a history of bipolar disorder and pravious cocaine abuse, insufflated
and injected 'bath sats' Soon afterwards he became aggressive, delusional and removed all
his clothes and ran outside; the palice were called and the patient remained aggressive and
was physically restrained as he was takento hospital. 2mg intramus cular lorazepam failed to
seclate the patient and his observations were blood pressure 131072 mmHg, a respiratony
rate of 24breaths/min and heart rate 164 bpm with widened QT¢ interval and peaked T
waves on his ECG Within five minutes of his arrival in hospital he developed bradycardia
and suffered a cardiac arest with pulseless electrical activity (PEA). Standard advanced
cardiac life support measuras were initiated and after 30 minutes of resuscitation, return of
spontaneous circulation was achieved. Immediately following resuscitation the rectal
temperature was 40 8°C, blood pressure 7032 mmHg, serum potassium 7.4 mmoll and
creatinine 265 pmolil; a repeat ECG showed sinus bradycardia with a rate of 56 bpm with
peaked Twaves and a prolonged GRS duration of 240 msec {the T-wave and QRS changes
are consistent with hyperkalemia). The patient was transferred to a tertiary hospital where,
despite intensive supportive care and haemodialysis started 17 hours post presentation, ha
developed coagulopathy (INF = 9.3), rhabdomyolysis {creatinine kinase 75952 LML),
aliguric rena failure {creatinine 377memolil) and hepatic failure (ALT 6,623 IUL). The
patient also developed malena with anaemia (haemoglobin 83 g/L) and thrombocytopenia
{platelets 11x10%L). 42 hours after his initial presentation the patient was declared brain
dead and treatment was stopped. Atthefirst hospital a urine soreen was positive for opiates
and wine and serum samples taken on arrival at the tertiary centre were positive for
acetaminophean, caffeing cotining, lidocaing, trimethoprim and MOPY; the concentration of
MDPY in the urine was 670ng/mL and in the serum 82 ngfmL. The authors hypothesised
that the trimethoprim was an adulterant inthe 'bath salts' as the patiert was not known to be
taking any medications cortaining trimethoprim.

Inthe second report of a fatality in Baltimore Maryland, USA, attributed to MDPY a 39-year-
old male with a history of depression and drug and alcohol abuse, was found outside his
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residence delusional and dressed inappropriately for the weather. (Kesha, 2013) He was
takento the ED where whitish powder was seen around his mouth and he said he had used
‘bath salts'. The patient became agitated and was transferred to [CU where he was sedated
and ventilated. He developed ventricular tachycardia {treated with amiodarone and
defibrillatior) and was hyperthermic with a temperature of 41.7°C. Fapidly he became
bradycardic leading to asystole but despite atropine, electrocardic pacing and further
resuscitation he died approximately 12 hours after presenting to EQ. A post-mortem drug
screen was positive for diphenhydramine, promethazine, diazepam, nordiazepam and
MDPY. The concentration of MOPY found in heant blood was 0.7ma/L andin peripheral
blood 1 mgl.

Intwo cases of fatalities attributed to MDPY in Texas, USA, both patients developed
dizzeminated infravascular coagulation (DIC) (Young, 2013),

Case 1. A 20year-oid male suffered corvulsions after insufflating 'hath salts' and was
unresponzive when emergency medical services arrved on scene Qn arrival inthe hospital
he had narrow complex tachycardia (165 bpm) treated with intravenous adenosine and
cardioversion without effect; his blood pressure fluctuated from 120/55 to B0/55 mmHg and
his temperature was 39.6%C. The patient was intubated and transferred to a tertiary care
centra. On arrival his heart rate was 140 bpm, blood pressure 140/60 mmHg and
temperature 40.5°C; a chest ¥-ray was consistent with pneumonitis. The patient developed
OIS but despite intensive supportive care he hecame pulseless; cardiopulmonany
resuscitation was commenced but he died eight hours after arrival at the tertiary facility.
MDPY and diazepam were detected in the blood and MDPY and diltiazem were detected in
the urine.

Caze 2. A 48-year-old female was found unresponsive after ingesting 'hath saks' and when
the emergency meadical services arrived she was tachycardic (175 bpm) and tachypnoeic {30
breaths per min} with a blood pressure of 10028 mmHg and GCS of 715 Onarrival inthe
hospital sha became hostile and remained tachycardic, received intravenous lorazepam,
adenosine and esmolol and was tfransterred to a tertiary care centre. There the patient was
intubated on arrival and admitted to ICU; she was hypertensive (220/110 mmHg),
tachycardic (148 bpm) and pyraxial (39.420) with bloody diarrhoea and no urine output. Cn
hospital day two she became hypotensive and anuric and developed DIC and
rhabdomyolysis; despite intensive supportive care the patient died on hospital day four, Her
blood concentration of MOPY was 29ngfmL.
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Amongst a larger series of cases reported to the Michigan Poison Cortrol Centre imvolving
'bath salts' there was one fatality with biclogical confirmation of MOPY, marijuana and
prescription drug use. MDPY was considered to be the primary factor contributing to the
death but no clinical details were given (Centers for Disease Cortral and Prevantion, 2011).

In a retrospective study of cases of axposures to 'bath salts' reported to the two poisons
centres in Louisiana and Kentucky, USA between August 2010 and February 2011, 236
patients were identified (Spiller, 2011). One fatality was reported in a 21 year-old following a
self-irflicted gunshot after a delusional episode; MDPV blood concentration was 170 nginlL
and MOPY urine concertration 1400 ng/ml in this case,

There was one fatality reported in a series of four patients presenting to an ED in Missouri,
USA (Spencer, 2011}, A 30-year-old male became agitated after a day of snorting 'bath
zalts' and the police were called. Onthelr arrival he jumped out of a second storey window
and was found later dead in a nearby aresk. His blood MDPY concentration was
0.33mcgiml, but the medical examiners condusion onthe cause of death was not given in
the paper.

There are two reports of MOPY detection in two fatalities in Maryland, US (Cawrse, 2012 A
21 year old female was reported to be suicidal and had left her property in her vehicle; after
she was located by the police, a high-speed car chase ensuad and following collision with a
second car the vehicle stopped on a bridge. She was subsequently found dead in a river
below the bridge. Post mortem MDPY concentrations were: heart blood 0 47 mgfL, lver 053
magikg, kidney 049 makg and bile 0.58 mg/l; methylone (heart blood 0.06 mail, liver 014
mg'kg, kidney 016 makg and bile 0.42 mgl) and morphing (0,031 ma/L, biological matrix
not specified) were also detected. The cause of death was determined to be drowning. A 35
year old female was found in bed with sharp foree trauma to her neck and a gunzshot wound
at the back of her neck. Post mortem MDPY concentration in heart blood was 0003 maiL {not
detected in other biological matrices analysed); in addition, methylone was detected: heart
blood 1.1 mgi, wrine 0.22 mg/L, liver 1.3 mgkg, kidney 0.91 magtkg). The cause of death
was determine to be a homicide; she was found with a 38 vear old male who had committed
sticide; he had methylone but not MOPY detected in His post mortem biological sample
analysis.

Thera is a report from Mebraska, USA of two deaths in individuals who had injected a
product from a head shop that was analysed and found to contain MOPY (Kirschner, 2012):
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Case 1:A 43 year old man was found dead by the police by a lake. He had been camping
with his girlfriend; his gitlfriend reported that he had been acting "wierd" and so she locked
hersalf in a car and found him dead the following morning. Eatier that day he had injected
{route not specified) a glass cleanar called "hookah" bought from a head shop. A post-
mortem revealed muttiple small abrasions and contusion, but no major trauma; there was
also single vessel coronary artery disease. Serum MOPY was 160 ng/ml.

Case 2: The neighbour of a 37 year old man reported that he was naked and screaming and
called an ambulance. The manwas found in cardiac arrest, resusdtation was unsuccessful.
Paramedics fond needles and drug paraphernalia at the scens. The wife of the deceased
noted that he had chronic pain and when it was not relieved by analgesics such as tramadal
he injeded "Srystal Clean Hookah & Pipe Cleaner". A post-mortem showed threa-vessel
coronary anery disease and rib fractures consistent with cardiopulmonary resuscitation.
WMDPY, tramadol and caffeine were detected in the blood, serum MOPY was 340 ngfnlL

InUpper East Tennesses, USA there were two reported deaths where MDPY was detected
(Wright, 2013). A 46 year old male was found dead ontha floor nekt to his bed several days
after using the bath salt “Crong”. In the days prior to his death, he had complained of
“weakness, difficulty walking, increased falling, nausea and vomiting”. In addition he had
significant underlying cardiovascular, renal, endocring and respiratory medical issues and an
extensive history of drugs abuse. Post mortem MOPY concertration was 39 ngfmL in blood
and 760 ng/mb in urine; metoclopramide (420 ng'mLy was detected in blood, The cause of
deathwas determined to be diabetic ketoacidosis. Ina second case, a 40year oldmalg,
againwith previous drug abuse, HIV infection and extensive respiratory, cardiovascular and
mental health issues was found dead on his bedroom floor, There was a previous histony of
shorting andfor smoking *bath salts”. Post-mortem MDPY concentration was 130 ngfmlL and
3,800 ng/mL in blood and urine respectively. A urine immunoassay screen was positive for
caffeing, barbiturates. bupropion, deitromethorphan, diphenhydramine, phenothiazines;
femoral blood analysis revealed a butalbital (5.1 pgfmLb) and dextrometharphan /
levomethorphan (250 ng'ml).

In Chio, USA, a 38 vear old male with a background history of schizophrenia, deprassion
and drug abuse, including snorting “bath salts™, was found face up in his bed unresponsive;
he had last been seen alive 4.5 hours before (Wyman, 2013). Two unopenad packages of
syrthetic cannabinoid receptor agonist products {"Demon® and “Flame”) and empty jars of
“Tranguillity” and *Infinity bath salts” were found with / near his body. Analysis of a range of
post mortem biological matrices for MOPY was undertaken: heart blood 0.5 pginl; femoral
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blood 0,44 pgiml; urine =5 padmb; gastric fluid =2 ugfml {50 mL); bile 0.88 pgimb; CSF
0,41 pgfmlb; lung 006 pg'g; Kidney 0.84 pgfa; liver 098 Pgig, muscle 056 giy; splean 0.64
gy, brain — parietal 0036 uogdg; brain — cerebellum 0.42 pgfg; brain — lentiform nucleus 0.3
Hg'g; brain — frontal 0.3 pgfy; brain — occipital 0.42 pgfy; brain — meadulla 0.42 pgfg; heart
012 pgfy; and hair: 11,660 pg'mg. Other drugs detected included methylone {urine
“positive”, hair 1,332 pg/mg), caffeine (blood, concentration not reported), fluoxetine (blood
028 pg'ml), lamotriging (blood <04 pafml}, risperidone and hydroxyrisperidone (blood 6.8
and 6.3 ng/ml, respactivehd, ibuprofen {(blood, concertration not reported), nicoting/catinina
{blood, concertration not reparted), pseudoephedrineg (blood 130 nginl) and benztroping
{10 ngdmL).

Ina review of anahtical cases of 32 bythe Montgomery County Coroner's Office and Miami
Walley Pegional Crime Laboratory in Dayton, Chio, USA, there were 18 post-mortem cases
where MDPY was detected (Marinett, 2013).

Case 1:37 year old male died in a motor vehicle accident, where hewas the at fault driver.
Post mortem analysis: MOPY (heart blood &6 nadml, bile 412 ngfml, vitreous 33 ngfiml),
THC {heart blood 15 ngfmL), methylona theart blood 31 ng/mL, bile =400 ngfml, vitreous
=200 ngfmL).

Case 2: 20 year old male died in a motor vehicle accident, whare he was the at fault driver.
Post mortem analysis: MOPY {cavity blood 31 ngfml, uring *"positive”)

Case 3: 39 year old male known user of *Posh” bath salt, which normally resulted in him
becoming manic and uncontrollable. Found dead at home. Post mortem analysis: MOPY
{femaral blood 81 ngfml, vitreous 132 ng/ml, urine =200 ngfml), lidocaine (100 ng/mL).
Analysizs of product corfirmed this also contained lidocaine.

Case 4:20 year old male reported to have snorted bath salts and later found hanging. Post
maortem anakysis: MOPY (heart blood 129 ngfml, vitreous 20 ngfmb), THC (*historic use™).

Case 5:34 year old male using heroin with a friend, who when he regained consciousness
found him unresponsive. Post morterm analysis: MDPY (femoral blood 185 ngml, urine
=200 ngfml, vitreous 195 na/ml), morphing femaoral blood 24 ng'ml), flucxeting {femaoral
blood 760 nginly, norfluoxetine femoral blood 1,600 ng'ml), trazadone femoral blood 70
ng/mL) and mirtazepine {femoral blood <50 ng/mL).
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Case 646 year old male whose mental status became "altered” at home, who became
hypatensive and then coded (died) in hospital. Post mortem analysis: MOPY (heart blood 10
ngfml, hospital blood MOPY =& ng/ml, brain 16 ngfml, liver 12 netq, vitreous 17 ngdmL),
DOPH thospital blood 230 ng/mLy, alprazolam (15 ng/ml) and tramadol {heart blood <50
ngfmLy.

Case 7:33 year oldfemale found dead in hotel room with "bath salt' cortainers. Post mortem
analysis: MDPY ffermoral blood 46 ng/ml, urine =200 ng/ml, vitreous 48 ngdfml), morphine
{femaral blood 80 ng'mL), tydrocodone {179 ngfml), citalopram {320 ng'mL),
benzoylecgoning (=700 ng/mL} and alprazalam {50 ngfml).

Case 8:47 year old male with history of illicit and prescription drug abuse found
unresponsive. Post mortem analysis: MDPY (paripheral blood 162 ng'ml, heart blood 280
ngfmb, uring 12,900 nadnl, liver 2,720 ngfy, hile =750 ngdnl, CSF 105 ngfml, brain 168
ngfa, vitreous: 159 ng'ml), axymorphane {peripheral blood 43 ngfml), diazepam (peripheral
blood 313 ngdnl), nordiazepam (peripharal blood 494 ngfiml), temazepam (peripheral blood
33 ng/mL) and DPH (peripheral blood 80 ngfml).

Case 9:33 year old male found dead, potertially after two days, with straws and White
Horse brand bath salts nearby. Post mortem analysis revealed MDPY (liver =4, 800 ngfig),
ethanol (0.044g/dL), trazadone (liver "positive) and beta-phenathylamineg (liver “positive™.

Case 10: 43 year old female found unresponsive in bed. Post mortem analysis: MOPY
{peripheral blood 18 ngimL, heart blood 28 mg/imL, brain <20 ngfg, CSF 14 ng/ml, liver 52
ngfg, vitreous 14 ngfml}, fentanyl {peripharal blood 8ngdimL), norfentaryl {peripheral blood
<1 ngfmL}, trazodone (peripheral blood 540 ngfml), gabapentin {peripheral blood & 800
ngfmly, norvenlafaxine (peripheral blood 220 nginl), tramadol {peripharal blood <50
ngfmby, diazepam {peripheral blood 301 ng'ml) and nordiazepam (peripheral blood 284
nepmb).

Casze 11: 51 year old male with severe depression found inside a motorcycle trailer with a
mason jar with minimal red liquid residue in it. Post mortem analysis: MOPY (femoral blood
129 ngfml, liver 388 nglg, vitreous 191 ngfml), bupripion'metabolite demoral blood 24 and
216 ng/mL respectively), morphine {femoral blood 40 ng/ml), oxycodone (femoral blood =20
ngfmLy, diazepam {femoral blood 303 ng/mL) and nordiazepam (femoral blood 228 ng/mL).
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Case 12: 32 year old male, known heavy user of bath zalts, found dead hanging from an
electric cord on a fence in afield. Post mortem analysis: MDPY (heart blood 133 ngfml,
petipheral blood 102 ngfml, urine 6100 ngdmL, brain 126 ng'g, lver: 256 ng'g, CSF =200
ngfml, vitreous 2056 mgfml, bile =200 ngf/ml), chlorphenaramine {peripheral blood <50
ng/mL) and dextromethorphan {peripheral blood 60 ngfmlL).

Case 13 32 year old male, known drug user, found unresponsive and nude lying ina bath
tub with empty jar of K-2 spice herbal incense nearby. Post mortem analysis: MDPY (heart
blood &6 ngfml, peripheral blood 36 ngfml, brain 148 ngfg, liver 868 nglg, vitreous 130
ngfml, CSF 52 ngfml), citalopram {peripheral blood 200 ngfnl), JWWH-122 {peripheral blood
“positive™), MH-210 (peripheral blood “positive™ and trazodong (paripheral blood 50
nepmb).

Case 14: 63 year old female with eXtensive past medical history found unresponsive.
Concerns raized by family, but anahysis not underaken until after body had been embalmed.
Post mortem analysis: MOPY {cavity blood "positive” brain 20 ngfg, liver 432 ng'g, bile 140
ngfml, vitreous 48 ng/ml, spleen 80 ng/g, C5F 33 ng/ml), benzoylecgnoine {cavity blood
<1,000 ngfmL), morphine {cavity blood 212 nginl), alprazolam {cavity blood 15 ngfmlL),
promathazine (cavity blood 200 ngiml), citalopram (cavity blood 1,100 ngfml),
diphenhydramine {cavity blood 330 ng/mL), dextromethorphan {cavity blood 140 ng/mly,
trazodone (cavity blood 140 ng/ml) and eyclobenzaprine {cavity blood 380 ng/mL).

Case 15 19 year old male initially invokved in minor road traffic accdident and did not seek
medical attention. Presented two days later with headache and chest pain, discharged with
analgesia. Pepresented five days later with increasing shortness of breath and died during
intubation inthe ER. Post mortem noted several large bilateral pulmonary embaoli. Post
maortem anakysis: MOPY {femoral blood 63 ngfml, urine =200 ngiml), cyclobenzapring
femaral blood &0 ngfml), dextromethorphan femoral blood <50 nedml), midazolam
{femaral blood <10 ng/ml}, hydromorphone (femoral blood <5 ngdml) and ethanol {0.012

gidL).

Case 16: 33 year old male, with reported history of use of bath salts and cross-dressing,
found suspended by a rope from a pole attached to his bed. Post mortem analysis: MOPY
{urine "positive™), pentylone femoral blood “positive™), amphetamine (femoral blood <50
ngfmby and pyrovalerong ffemaral blood 42 ng'ml).
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Case 17 24 year old male, with a history of abuse of prescription medication, cocaine and
bath salts) found hanging from a tree. Post mortem analysis: MOPY (fermoral blood 640
ngfml, brain 896 mgfy, [ver & 080 ng'g, bile 1,880 ng/mL, vitreous 940 ng'mL).

Case 18: 32 year old female with morbid obesity found unresponsive onthe floor at home.
Drugs (heroin and bath salts) and related paraphernalia were found in her pockets Post
maortem anakysis revealed: MDPY (femoral blood 47 ngfml, urine “positive™), nordiazepam
{femaral blood 12 ng/mL), free marphine {femoral blood 37 ng/ml), 6-MAM (vitreous 7
ngfml), alpha-PVP (urine "positive™, and methadrone (Urine "posithre™).

Ina review of 486 calls to the Carolinas Poisons Certer, 11 hospital records and chars were
reviewed, of which there was one death where MOPV was detected (Murphy, 2013) This
waz of a 38 year old man was reported to have difficulty breathing and was found partially
naked and in asystole on arrival of emergency services; no further clinical details were
induded in the report. A bottle of "G bath salts” was found inthe home. Post mortem
analysis: MDPY {serum 0.22 mgfl), 7-aminoclonazepam (serum 0.083 magl),
benzyoylecgonine {serum 0.031 mgfL), flucketine (serum 0.89 mail, liver 36 mofkg),
norflucketing (serum 0.33 malL, Iver 11 maa) and tramadal {serum 0.83 mafl).

A 35 year old female was bought into hospital in Hiroshima, Japan, "unconscious” and
pronounced dead on arrival (Namera, 2013). The police found three empty syringes and a
“straw” in her handbag. Post mortem anakhysis of heart blood was positive for MDPY {1,200
ng/mL) and a-pyrrolidinobutiophenone {(a-PEP) (200 ngfmlL). Due to concerns regarding
long-term use of MDPY, hair anahysis was undertaken. This analysis was positive for MDPY
(16-22 ng per 10mm halr segmert) and a-pyrrolidinovalerophenone (o-PYP) (0.8-1.2

ngdi omm hair segment).

D2. Chronic Health Effects

D2.1. Animal Data

There have been no animal studies that have investigated the patential for chronic toxichy
associated with MOPY.

D2.2. Human Data

To date there have been no reported studies investigating chronic longterm physical health
effects relating to MOPY use. However there is the potential for longterm physical harm as a
direct result of actte MOPY toxicity (e g prolonged seizures resulting in cerebral bypoxia or
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renal damage requiring longterm dialysis) A number of published cases illustrate the
potertial for chromic toxidty related to complications of acute MOPY toxiclty,

A 37-year-old male, with a history of right nephrectomy due totrauma, was admitted to
hospital having ingested 'bath salts' that were assumed to contain MDPY; there was no
analysis of efther the product used by the patient or of biclogical samples to confirm that this
was MDPY (Levine, 20121, He developed renal failure and remained on haemodialysis five
months later; no detail on whether this resohved was presented in the abstract.

A 25year-old male developed renal failure after injecting 'bath salts' that were assumed to
contain MOPY (Borek, 2012). He required haemodialysis for a month after admission urtil
his creatinine normalised. An admission urine sample was positive for MDPY at a
concertration of 140ngimlL.

A 27year-old HV-positive male inhaled 1g 'vory Wave', considerad to contain MDPY, and
presanted to hospital two days later with sudden left-sided weakness (Boshuisen, 2012). A
CT brain scan showed a right middle cerehral artery (MCA) infarct (stroke) and he was
transferredto a rehabilitation clinic with ongoing left sided neurological motor weakness - he
made a complete recovery from this stroke within two months.

D3. Factors Affecting Public Health Risks

D3.1. Availability and quality of the new psychoactive substance on the market
{purity, adulterants etc)

As reported in Section C., is available from Internet based suppliers of new paychoactive
substances or research chemicals; MOPY has been found in brick and mortar head shops
and ather retail outlets supplying new psychoactive substances; there are also reports of
WMDPY being available from street level drug dealers.

Inthe EMCDDA 'snapshot’ surveys of Internet sites selling new psychoactive substances
conducted in January and June 2014, MDPY was available from 25 (8. 08%5) of the 314 online
shops identfied to be seling new psychoadive substances in January 2011 and from 32
{5.1%) of the 631 online shops identitied in July 2011 (EMCDDA, 2011). Inthe January 2012
shapshot, MOPY was avallable from 44 (&.5%) of the 693 online shops identified (EMCDDA,
2012,
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Az noted in Section G, priorto Silk Foad being closed down, MOPY was available from a
number of retailers on the Silk Boad (Sydney NDARC, 2013, Inlate October 2012 it was
avallable from nine retailers and from ten in November and December 2012, In January
2013 nine sites were selling it and in February 2013 sevan.

Analysis of the seizures summarised inthetable in Section C. suggests that although somea
samples have been of pure MDPYW with no adulterants, MOPY is often found in combination
with one of more active pharmacedtical ingredient {cther new psychoactive substance,
classical recreational drug or pharmaceutical medicing).

Examples of the active pharmaceutical ingredients that have been found in MDPY containing
products are:

iy New psychoactive substances: mephedrone, methedrone, methylone, pMeCPP, WH-
122, MiH-081, MH-018 IWH-210, WH-250, /iH-220, AM-2201, 2C-P, naphyrone,
MDPBEP, 4-MEGC, alpha-PVP, butylone, methoxetaming, BZP, TFMPP, 3-

fluorom ethcathinone, flephedrone,

i Classical, classfied recreational drugs: cocaing, ketaming, methamphetaming, MDMA,

i Pharmaceutical medicines: piracetam, lidocaine, benzocaine, ethylphenidate,
paracetamol, levamisole, sildenafil, ditiazem, trimethoprim,

D3.2. Availability of the information, degree of knowledge and perceptions amongst
users concerning the psychoactive substance and its effects

Thete is no published information on the degree of knowledge and perceptions amongst
Users concerning MOPY and its effects, other than that which is avallable on Internet
discussion forums as summarised in Section 01,21

D3.3. Characteristics and behaviour of users f{including risk factors, vulnerability, etc.)
There no information available onthe characteristics and behaviours of those who use
WMDPY. It is likely that these will be similar to those using other stimulant drugs such as
MOMA and cocaine; andfor to those using other cathinones such as mephedrone.

D3.4. Nature and extent of health consecquence {e.g. acute emergencies, road traffic
accidents)
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The acute health effects of MOPY have beendiscussed in Section 01,2, and as
summarised, there have been numerous presertations to hospitals in Europe with acute
texielty associated with MOPY use. Thereis no currertly available data to suggest that the
impact of these acute health effects would be any different to that from other similar

stimulant drugs such as MOMA or cocaing, or cathinones such as mephedrone.

As summarised in Section C, MDPY has been detected in both non-fatal and fatal road
traffic accidents, although it is difficult to be certain of the role of MDPY in these reports.
Four countries, Finland, Germary, Sweden and the United Kingdorm have reported the
detection of MOPY in cases of driving under the irfluence of drugs (DUID) as detalled below:

Finland

Since 2008, Finland has recorded a total of 518 cases of DUID where MOPY has been
identified in blood samples. There were 80 cases in 2009; 219 cazesin 2010, 111 cases in
2011, 84 casesin 2012 and 24 cases in 2013 Other substances weare presentin a large
number of these cazes. Further details are provided beldw.

Germary
In 2013, MDPY was detected in two cases of DUID and at the Depertment of Forensic
Medicine at the University of Bonn.

Swedlen

In 2011, MDOPY was detected in blood in four cases of DUID or other crimes and in 2012 in
five cases. In 2012 MDPY was detected inurine in five cases; samples from three prisoners
and two cases of other arime

United Kingdom
In 2013, MDPY was detected in a blood sample from one case of DUID.

There are also published reports in the sclentific iterature of the detection of MOPY in cases
of DUID from Finland Denmark.

Inthe first of these studies from Finland, blood samples from drivers arrested far driving
under the influence of drugs (DUID) were analysed for the presence of MOPY between the
end of August 2009 and the end of August 2010 (Kriikku, 2011a). 269 samples (3 6% were
positive for MOPY which represerted approximately 5 7% of all confirmed 4670 DUID cases
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(excluding the alcohal-only cases). 0% of the MDPY positive samples ware also positive for
amphetamine and 67% for benzodiazepines; 60 cases (23%) showed no other substance {or
the concentrations of ather substance found were “not expected to cause the behaviour
leading to the arrest™. The concentrations of MOPY varied from 0.016 mafl to 8.0 moil.

In another report from the same group in Finland, data was presented on drivers arrested for
OUIE in 2010 {it is likely that some individuals ware included in both this paper and the
paper described above as there is overlap between the study periods) (Kriiku, 2011k). A
total of 4532 samples weare analysed and 219 (4.8%) were found to contain MDPY at a
median concertration of 0.08 mg/L (maximum consentration 8.4 mg/Ly. Of the MDPY
positive cases, 89% were male and 96% were from Southern Finland. MDPY was commonhy
tound together with amphetamine {79%:) and benzodiazepines (76%); and a combination of
WMDPY, amphetaming and benzodiazepines was found in 63% of the MOPY positive cases.

A study in Denmark alzo analysed blood samples from drivers arrested for DUID (Pedarsen,
2013, In 2011, blood samples from 1781 DUID cases ware analysed, in 1235 cases the
police requested a full screen for traffic-relevant drugs and in 456 cases only THC screening
was requested. Amphetamine and cocaine were most frequently detected inthe 1335 cases
(in 383 {28 3%%) and 335 (25.1%,) samples respectively). MDPV was detected in 3 samples
{0.2% of those tested).

D3.5. Long-term consequences of use (e.g. irreversible toxicity leading to
deterioration of health in later life)

There is currently no animal or human data on the chronic health effects of MOPY and in
particular, there have been no long-term follow up studies to determine whether MDPY users
are at greater risk of health deterioration later inlife, or of developing chronic or life-
threatening medical conditions.

D3.6. Condlitions under which the new psychoactive substance is oblained and used,
including context-related effects and risks (e.q. continuous dancing in hot
environments, other substances usec)

Az noted in Section D31, MOPY is readily available from a variety of Internet suppliers, in
brick and mortar retail outlets and from streef level drug dealers. There is limited data
avallable onwhere MDPY is used, athough it is likehy that it is used inthe same
environments as other stimulant drugs such as MOMA, amphetamine and cocaine. This
would be within home environments, barsfpubs, discothequesfnightclubs and outdoor music
feativals.
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SECTION E. SOCIAL RISKS

E1. Indivicual social risks

There is no published data to be able to determine the impact of MDPY on individual soclal
risks; in particular there is no data onthe effects of MOPY on fertility, pregnancy and
lactation.

E2. Possible effects on direct social environment
There is no published data to be able to determine the impact of MDPY on the direct social
anvironment.

E3. Possible effects on society as a whole

As summarized in D34, there have been reports of detection of MDPY in cases of driving
under the influence of drugs from Finland, Germany, Sweden and the United Kingdorn
There is alzo a study inthe scientffic literature relating to Denmark.

There is no other published data or information from Europol to be able to determine the
impact of MDPY in this area.

E4. Economic costs

Az noted in Section 01,2, there are reports of acute health effects relating to MDPW Lse.
These appear to involve short assessments within the Emergency Department, however
some individuals have had more severe clinical features requiring intensive care unit
admission and other have had more prolonged features andior have required admission to
paychiatric facilities due to ongoing symptoms. Also, as summarised in D2.2., there are
some reported of individuals who have developed complications related to acute MDPY
taxicity such as renal failure requiting ongoing dialysis (n=2) or a stroke that has required
ongoing medical treatment/rehabilitation for a pericd of a faw months {n=1).

E5. Possible affects related to the cultural context, for example margimalisation
There is no specific data in relation to use inmargnalised groups, and it is likehy that MDPY

will be used by similar cohorts that use other stimulants andfor other cathinones.

Eé&. Possible appeal of the new psychoactive substance to specific population groups
within the general population
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There is no data to suggest that MOPY is being marketed to, o has spedficappeal to
particular sub-population groups.

SECTION F. Involvement of organised crime ()

F1. Evidence that criminal groups are systematically involved in production,
trafficking and distribution for financial gain

Europol did not report amy evidence of production, trafficking andfor distribution by criminal
gangs of MOPY. As summarised in Section C., there have been reports of tablats with
markings that would normally be assodated with other recreational drugs or new
psychoactive substances. [tz possible, therefore, that criminal groups may be invalved in
the production of MOPY tablets that mimic other substances on the market,

F2. Impact on the production, trafficking and distribution of other substances,
including existing psychoactive substances as well as new psychoactive substances
Az show in Section G, MDPY has beendetected in both police and border seizures in
combination with a range of new psychoadive substances andfor dassical recreational
drugs. It is not possible to determine whether this was intentional adulteration of MDPY with
these substances or the adulteration of these substances with MDPY. In addition, it is
possible that in some circumstances the mixing with other substances could have beendone
by the end user,

F3. Evidence of the same ¢roups of people being involved in different types of crime
There is no published data or information from Europol to be able to determine the impact of
MOPY in this area.

F4. Impact of violence from criminal groups on society as a whole or on social groups
of local communities (public orcder and safety)

Europol have repored that they have recelved no information on incidents of violence in
connection with the production, wholesale andfor trafficking of MOPY in Europe.

F5. Evidence of money laundlering practices, or impact of organised crime on other
socioeconomic factors in society

Europol report that no information was received by them on incidences of money laundering
in connection with the production, wholesale andfor distribution of MDPY in Europe.

[32) Detailed information is available in the Ewropa-EMCO0A Joirt raport on MOPY,
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F&. Economic costs and consequences {evasion of taxes or duties, costs to the
judicial system)

There is no publizhed data or information from Europal to be able to determine the impact of
MOPY in this area.

F7. Use of violence between or within criminal groups
Europol have repofed that no information was recelved by them on incidences of violence in
connection with the production andfor distribution of MDPY in Europe.

Fz. Evidence of strategjies to prevent prosecution, for example through corruption or
intimiclation

There is no published data or information from Europol to be able to determine the impact of
WMDPY in this area.
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