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Report on the risk assessment of N-phenyl-
N-[1-(2-phenylethyl)piperidin-4-yl]
furan-2-carboxamide (furanylfentanyl)

in the framework of the Council Decision
on new psychoactive substances

About this series

EMCDDA Risk Assessments are publications
examining the health and social risks of
individual new psychoactive substances.

The Risk Assessment Report consists of an
analysis of the scientific and law enforcement
information available on the new psychoactive
substance under scrutiny and the implications
of placing it under control. It is the outcome of
a meeting convened under the auspices of the
EMCDDA Scientific Committee.

This process is part of a three-step procedure
involving information exchange/early warning,
risk assessment and decision-making in the
framework of Council Decision 2005/387/JHA.
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Foreword

This publication presents the data and findings of the risk assessment on furanylfentanyl
(N-phenyl-N-[1-(2-phenylethyl)piperidin-4-yl]furan-2-carboxamide), carried out by the
extended Scientific Committee of the EMCDDA on 23 May 2017.

The Risk Assessment Report, which was submitted to the European Commission and the
Council of the European Union on 23 May 2017, examines the health and social risks of the
drug, information on international trafficking and the involvement of organised crime, as
well as a consideration of the potential implications of subjecting the drug to control
measures. Furanylfentanyl is the fourteenth new psychoactive substance to be risk
assessed under the terms of Council Decision 2005/387/JHA.

On the basis of the Risk Assessment Report — and on the initiative of the European
Commission — on 15 November 2017, the Council decided that furanylfentanyl should be
subject to control measures across the Member States. This decision was adopted in the
final stage of the three-step process — early warning, risk assessment and control of new
psychoactive substances — established by the Council Decision 2005/387/JHA. This
legal framework allows the EU institutions and Member States to act on all new and
potentially threatening narcotic and psychotropic drugs which appear on the European
drug scene, with the EMCDDA and Europol, in collaboration with their respective networks
playing a central role in the early detection of such substances as well as the harms
caused by their use — information that underpins risk assessment, and, ultimately,
decision-making.

In this respect we would like to acknowledge the excellent work done by the networks of
the EMCDDA and Europol, as well as those of the EMA — the Reitox national focal points,
Europol national units and the national competent authorities responsible for medicinal
products — who played an essential role in collecting and providing national data.

Finally, we would like to thank all the participants in the risk assessment process for the
high quality of work carried out. The resulting report is a valuable contribution at European
level, which gives clear support to political decision-making.

Professor Dr Gerhard Biihringer
Chair, Scientific Committee of the EMCDDA

Alexis Goosdeel
Director, EMCDDA

3/49



RISK ASSESSMENTS | Furanylfentany!

| EMCDDA actions on monitoring and responding to new drugs

The EMCDDA has been assigned a key role in the detection and assessment of new drugs
in the European Union under the terms of a Council Decision 2005/387/JHA on the
information exchange, risk-assessment and control of new psychoactive substances.

It establishes a mechanism for the rapid exchange of information on new psychoactive
substances and provides for an assessment of the risks associated with them in order to
permit the measures applicable in the Member States for the control of narcotic and
psychotropic substances to be applied also to new psychoactive substances.

The three-step process involves information exchange/early warning, risk assessment and
decision-making (see below). More detailed information can be found in the section ‘Action on
new drugs’ of the EMCDDA's website: www.emcdda.europa.eu/activities/action-on-new-drugs

Council Decision 2005/387/JHA of 10 May 2005 on the information exchange,

risk-assessment and control of new psychoactive substances:

I. Information exchange
Early-warning system (EWS)

J

—— > EMCDDA-Europol Joint Reports

Il. Risk assessment

J

lll. Decision-making — > Council Decisions on control
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Europol-EMCDDA Joint Report on furanylfentanyl (N-phenyl-
N-[1-(2-phenylethyl)piperidin-4-yl]-furan-2-carboxamide) —
a summary

Europol-EMCDDA Joint Report on a new psychoactive substance: N-phenyl-N-[1-(2-
phenylethyl)piperidin-4-yl]-furan-2-carboxamide — in accordance with Article 5 of
Council Decision 2005/387/JHA on the information exchange, risk assessment and
control of new psychoactive substances

In November 2016, the EMCDDA and Europol examined the available information on a new
psychoactive substance N-phenyl-N-[1-(2-phenylethyl)piperidin-4-yl]-furan-2-
carboxamide, commonly known by the abbreviation ‘furanylfentanyl’, through a joint
assessment based upon the following criteria: (1) the amount of the material seized;

(2) evidence of organised crime involvement; (3) evidence of international trafficking;

(4) analogy with better-studied compounds; (5) evidence of the potential for further (rapid)
spread; and (6) evidence of cases of serious intoxication or fatalities.

The EMCDDA and Europol agreed that the information available on furanylfentanyl
satisfied criteria 4 and 6. The two organisations therefore concluded that sufficient
information has been accumulated to merit the production of a Joint Report on
furanylfentanyl as stipulated by Article 5.1 of the Decision. Accordingly, the NFPs, the
Europol national units (ENUs), the EMA and the World Health Organization (WHO) were
formally asked to provide the relevant information within six weeks from the date of the
request, i.e. by 28 December 2016.

The resulting Joint Report on furanylfentanyl was submitted to the Council, the
Commission and the EMA on 23 January 2017. The report concluded that the health and
social risks, caused by the use of, the manufacture of, and traffic in furanylfentanyl, as well
as the involvement of organised crime and possible consequences of control measures,
could be thoroughly assessed through a risk assessment procedure as foreseen by
Article 6 of Council Decision 2005/387/JHA.

The full text of the Joint Report can be found at:
www.emcdda.europa.eu/publications/joint-reports/furanylfentanyl
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Risk Assessment Report on

a new psychoactive substance:
N-phenyl-N-[1-(2-phenylethyl)
piperidin-4-yl]furan-2-carboxamide

(furanylfentanyl)

| Introduction

This Risk Assessment Report presents the summary
findings and the conclusion of the risk assessment
carried out by the extended Scientific Committee of the
European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA) on the new psychoactive
substance N-phenyl-N-[1-(2-phenylethyl)piperidin-4-yI]
furan-2-carboxamide (commonly known as
furanylfentanyl). The reportis intended for policy makers
and decision makers in the institutions of the European
Union.

The report has been prepared and drafted in accordance
with the conceptual framework and the procedure set
outin the risk assessment operating guidelines (1. Itis
written as a stand-alone document, which presents a
summary of the information considered during the
detailed analysis of the scientific and law enforcement
data available at this time. The conclusion section of the
report summarises the main issues addressed and
reflects the opinions held by the members of the
Scientific Committee. A list of the information resources
considered by the Scientific Committee, including a
detailed technical report on furanylfentanyl, is

provided below.

The risk assessment has been undertaken in compliance
with Article 6 of Council Decision 2005/387/JHA of

10 May 2005 on the information exchange, risk
assessment and control of new psychoactive
substances (?) (hereafter ‘Council Decision’). The
Council Decision establishes a mechanism for the rapid
exchange of information on new psychoactive

() EMCDDA (2010), Risk assessment of new psychoactive substances:
Operating guidelines, Publications Office of the European Union,
Luxembourg. Available at: http://www.emcdda.europa.eu/html.cfm/
index100978EN.html

(?) OJ L 127,20.5.2005, p. 32.

substances (hereafter ‘'EU Early Warning System’ (3))
that may pose public health and social threats, including
those related to the involvement of organised crime.
Thus, it allows the institutions of the European Union
and the Member States to act on all new narcotic and
psychotropic substances (%) that appear on the
European Union drug market. The Council Decision also
provides for an assessment of the risks associated with
these new psychoactive substances so that, if
necessary, control measures can be applied in the
Member States for narcotic and psychotropic
substances (°).

Furanylfentanyl was formally notified on 3 November
2015 by the EMCDDA on behalf of the Finnish national
focal point, in accordance with Article 4 of the Council
Decision. The notification related to the seizure of 0.2 g
of powder seized on 29 June 2015 by customs in
incoming mail from Poland. Following an assessment of
the available information on furanylfentanyl, and in
accordance with Article 5 of the Council Decision, on
23 January 2017 the EMCDDA and Europol submitted a

(3) Theinformation exchange mechanism laid down by the Council
Decision is operationalized as the European Union Early Warning
System on New Psychoactive Substances (‘EU Early Warning
System’). It is operated by the EMCDDA and Europol in partnership
with the Reitox national focal points and Europol national units in the
Member States, the European Commission, and the European
Medicines Agency.

(*) According to the definition provided by the Council Decision, a ‘'new

psychoactive substance’ means a new narcotic drug or a new

psychotropic drug in pure form or in a preparation, ‘new narcotic drug’
means a substance in pure form or in a preparation that has not been
scheduled under the 1961 United Nations Single Convention on

Narcotic Drugs, and that may pose a threat to public health comparable

to the substances listed in Schedule |, Il or IV, 'new psychotropic drug’

means a substance in pure form or in a preparation that has not been
scheduled under the 1971 United Nations Convention on Psychotropic

Substances, and that may pose a threat to public health comparable to

the substances listed in Schedule I, II, Il or [V.

In compliance with the provisions of the United Nations Single

Convention on Narcotic Drugs, 1961, and the United Nations

Convention on Psychotropic Substances, 1971.

(5

=
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Joint Report on furanylfentanyl (6) to the Council of the
European Union, the European Commission, and the
European Medicines Agency (EMA). Taking into account
the conclusion of the Joint Report, and in accordance
with Article 6 of the Council Decision on 28 February
2017, the Council formally requested that ‘the risk
assessment should be carried out by the extended
Scientific Committee of the EMCDDA and be submitted
to the Commission and the Council within twelve weeks
from the date of this notification'.

In accordance with Article 6.2, the meeting to assess the
risks of furanylfentanyl was convened under the
auspices of the Scientific Committee of the EMCDDA
with the participation of two additional experts
designated by the Director of the EMCDDA, acting on
the advice of the Chairperson of the Scientific
Committee, chosen from a panel proposed by Member
States and approved by the Management Board of the
EMCDDA. The additional experts were from scientific
fields that were either not represented, or not sufficiently
represented on the Scientific Committee, and whose
contribution was necessary for a balanced and
adequate assessment of the possible risks of
furanylfentanyl, including health and social risks. A
further four experts participated in the risk assessment:
two experts from the Commission, one expert from
Europol, and one expert from the European Medicines
Agency (EMA). The meeting took place on 23 May 2017
atthe EMCDDA in Lisbon. The risk assessment was
carried out on the basis of information provided to the
Scientific Committee by the Member States, the
EMCDDA, Europol and the EMA. A list of the extended
Scientific Committee, as well as the list of other
participants attending the risk assessment meeting, is
annexed to this report (page 47).

For the risk assessment, the extended Scientific
Committee considered the following information
resources:
Technical report on N-phenyl-N-[1-(2-phenylethyl)
piperidin-4-yl]furan-2-carboxamide (furanylfentanyl)
(Annex 1);
EMCDDA—Europol Joint Report on a new
psychoactive substance: N-phenyl-N-[1-(2-
phenylethyl)piperidin-4-yl]furan-2-carboxamide
(furanylfentanyl) (8);
Open source information including scientific articles,
official reports, grey literature, internet drug
discussion forums and related websites (hereafter
‘user websites");

(6) EMCDDA (2017), EMCDDA—Europol Joint Report on a new
psychoactive substance N-phenyl-N-[1-(2-phenylethyl)piperidin-4-yl]
furan-2-carboxamide (furanylfentanyl), EMCDDA, Lisbon. Available at
http://emcdda.europa.eu/publications/joint-reports/furanylfentanyl

Risk Assessment Report

An unpublished in vivo pharmacology study kindly
provided by the United States Drug Enforcement
Administration (7);

Additional information provided during the course of
the risk assessment meeting by the participants;

The EMCDDA operating guidelines for the risk
assessment of new psychoactive substances (1); and,
Council Decision 2005/387/JHA of 10 May 2005 on
the information exchange, risk assessment and
control of new psychoactive substances (2).

Finally, itis important to note that this Risk Assessment
Report contains a discussion of the available
information on serious adverse events such as acute
intoxications (typically presenting to hospital
emergency departments) and deaths associated with
furanylfentanyl. Such information is critical to the
identification of emerging toxicological problems
associated with new psychoactive substances within
the European Union. In this context, it is important to
recognise that the capacity to detect, identify, and
report these events differ both within and between
Member States. In the past few years, programmes
have been introduced in some Member States to
strengthen these capacities. The EMCDDA's
toxicovigilance system, which is a central component
of the EU Early Warning System, has also been
strengthened resulting in more information being
available regarding serious adverse events associated
with new psychoactive substances. Nonetheless, itis
likely that these events remain under-detected and
under-reported.

Physical, chemical and
pharmacological description

N-Phenyl-N-[1-(2-phenylethyl)piperidin-4-yl]furan-2-
carboxamide (furanylfentanyl) is a furan-2-carboxamide
derivative of N-phenyl-1-(2-phenylethyl)piperidin-4-
amine and structurally related to fentanyl, which is a
propionamide (Figure 1). Furanylfentanyl contains one
basic nitrogen atom in the piperidine ring readily forming
salts with organic or inorganic acids (8). Fentanyl
analogues (fentanils), have in common an aralkyl group
attached to a 4-N-acylanilinopiperidine.

Furanylfentanyl is known from the scientific literature.
Fentanyl is a fast but short-acting synthetic opioid that
has been widely used in clinical practice including as an

(7) Contract No. 224-16-050R.
(®) Note that although ‘furanylfentanyl’ can refer to 2- and to
3-furanylfentanyl, in this report it will reference the 2- isomer
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adjunct to general anaesthesia during surgery and for
postoperative pain management. Furanylfentanyl is also
structurally related to acetylfentanyl and acryloylfentanyl
(Figure 1), both of which were the subject of an
EMCDDA-Europol Joint Report in December 2015 and
December 2016 following more than 30 deaths and
more than 40 deaths, respectively.

Pharmacologically, furanylfentanyl is an opioid receptor
agonist.

Synthetic opioids like fentanyl and related
4-anilinopiperidine derivatives are potent analgesics.
Initially developed in the 1960's as part of research
efforts to develop safer and better opioid analgesics, a
small number of this family of compounds — alfentanil,
fentanyl, sufentanil and remifentanil — have become
widely used in human medicine as adjuncts to general
anaesthesia during surgery and for pain management.
They are available in a wide variety of formulations, such
as liquids for injection, tablets, transdermal patches,
lozenges and nasal sprays. Some are also used in
veterinary medicine as general anaesthetics, for pain

FIGURE 1

Risk Assessment Report

management, and, in the case of carfentanil and
thiafentanil, to immobilise large animals.

Fentanyl analogues first emerged on the illicit drug
market in the United States of America in 1979. At the
time they were not controlled under drug legislation.
They were manufactured in clandestine laboratories and
sold on the heroin market as heroin or ‘synthetic heroin’.

A total of fifteen fentanils are controlled under the
United Nations Single Convention on Narcotic Drugs,
1961, as amended by the 1972 Protocol.

The major pharmacological effects of the fentanils,
including their analgesic activity, are due to their activation
of opioid receptors, and, in particular, the p-opioid receptor.
Besides their analgesic properties, a notable feature
associated with p-opioid receptor agonists is that they
cause dose-dependent respiratory depression, in which
overdose can be life-threatening. Other additional
pharmacological effects include miosis, sedation,
bradycardia, hypothermia, constipation, physical
dependence, and changes in mood such as euphoria.

The molecular structure, molecular formula and molecular mass of furanylfentanyl compared to fentanyl,

acetylfentanyl, and acryloylfentanyl.

7N\

(0] =

Furanylfentanyl
C,,H,.N,O

24 26" 272

374.48 g/mol

N

Acetylfentanyl
C,,H,.N,O

21 26 "2

32244 g/mol

SRS

Fentanyl
C,,H..N.O

22" 28" "2

336.48 g/mol

JC

Acryloylfentanyl
C,,H,.N.O

22" 26" "2

334.46 g/mol
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Furanylfentanyl as free base or as its hydrochloride salt
may occur as solids. There is no solubility data on
furanylfentanyl or its hydrochloride salt; however due to
its close similarity to fentanyl, the free base is expected
to be poorly soluble in water and highly lipophilic.

In Europe, furanylfentanyl has been seized as powder
and in liquid solutions. In the latter case this includes
nasal sprays. To a lesser extent, it has also been seized
as tablets and in green 'herbal’ material. It has also been
sold as e-liquids for vaping in electronic cigarettes.

The analytical identification of furanylfentanyl in physical
and biological samples is possible using several
analytical techniques. Analytical data have been
described using GC-MS, FTIR-ATR, GC-sIR, HPLC-TOF-
MS, LC-QTOF-MS, LC-MS/MS, TD-DART-MS, IMS, IC, 1H
and 13C NMR.

The availability of analytical reference material is
important for correct identification and for facilitating
the quantification of furanylfentanyl in physical and
biological samples; such reference materials are now
commercially available. It should be noted that
concentrations in blood samples can be in the sub-
nanogram per millilitre range.

As furanylfentanyl has only been on the drug market for
a short period of time it may not be part of most drug
screenings and therefore may be undetected and/or
under-reported.

Route of administration and dosage

Furanylfentanyl can be administered orally as a powder
(including in capsules), as tablets, or as a solution (using
nasal sprays) or by insufflation of a powder; it can also
be administered intranasally or sublingually via a spray;
inhaled by smoking or vaporising; and, administered
transdermally by injection (intravenous and
intramuscular). Furanylfentanyl has also been offered for
sale in the form of propylene glycol/glycerol solutions
(e.g. 30 mg/mL), presumably intended for vaporisation
as an e-liquid in electronic cigarettes (‘'vaping’).
Discussions on user websites include the descriptions of
blotters.

In the acute intoxications suspected to involve
furanylfentanyl that were reported to the EMCDDA, the
routes of administration were: nasally (using a nasal
spray), by intramuscular injection, snorted as a powdet,
inhaled or administered orally.

Risk Assessment Report

In the deaths associated with furanylfentanyl, the routes
of administration included intravenous injection,
snorting, and mixed routes of oral and injection.

From the limited data available it is not possible to
discern the 'typical’ dosages administered by users.
While a range of doses have been reported, these
appear to differ depending on factors such as the route
of administration, the tolerance of the users, the use of
other drugs, and the desired effects.

Analysis of the concentration of nasal spray solutions of
furanylfentanyl seized in Finland found that they contain
between 1.1 and 3.2 mg/mL of the substance.

Doses reported on user websites range from 0.3 to

1.6 mg (oral administration) and from 0.2 to 0.8 mg and
above (insufflation). The assessment of such reports is
problematic not least because the purity, amount and/or
composition of the substance ingested are typically not
known by the user. Moreover, the actual composition of
the substance may differ over time and different
geographical areas.

Pharmacology

Pharmacodynamics

Currently available data on the pharmacology of
furanylfentanyl are limited to studies investigating its
binding and functional activity at opioid receptors in
vitro, and its antinociceptive properties in mice. Briefly,
these data show that furanylfentanyl is a p-opioid
receptor agonist with antinociceptive properties similar
to fentanyl.

Data from in vitro binding studies suggest that
furanylfentanyl binds to the p-opioid receptor (MOR)
with high selectivity over the k- (KOR) and 6-opioid
receptors (DOR). Furanylfentanyl shows higher binding
affinity than morphine (at MOR and DOR) and fentanyl
(at MOR, KOR and DOR). Data from in vitro functional
studies suggest, however, that furanylfentanyl functions
as an agonist with lower functional efficacy when
compared to morphine and fentanyl.

Data from studies in mice examining the antinociceptive
properties of furanylfentanyl found that when
administered intravenously, the substance reduces the
response to pain experimentally induced by heat. This
effect may be broadly comparable to those of fentanyl
but more potent than for morphine. The antinociceptive
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effects of furanylfentanyl were reversed by the opioid
antagonist naltrexone.

Pharmacokinetics

Studies on the pharmacokinetics of furanylfentanyl are
limited to the identification of metabolites. Due to its
lipophilicity, furanylfentanyl, like fentanyl, is expected to
readily cross the blood-brain barrier and also diffuse into
fat and other tissues and is thus likely to have a large
volume of distribution.

The pharmacokinetics and the metabolic pathway of
furanylfentanyl are expected to share some similarities
with other fentanils. As such, furanylfentanyl could be
predicted to undergo metabolism by hepatic CYP450
isoenzymes, including CYP2C19, CYP2D6, CYP3A4, and
CYP3AS.

Arecent study using human post-mortem urine samples
suggested the identification of nine metabolites
including 4-ANPP. While 4-ANPP might also be present
as a synthesis by-product, this substance does exert
some biological activity, although at several orders of
magnitude lower than morphine. Further studies are
required to assess the metabolism of furanylfentanyl
and whether the other metabolites exert biological
activity of pharmacological and toxicological relevance.

Inter-individual genetic variability
in metabolising enzymes

There is no information on the inter-individual genetic
variability in metabolising enzymes for furanylfentanyl.
For fentanyl, oxidative dealkylation by hepatic CYP3A4
and by CYP3AS isoenzymes to norfentanyl has been
demonstrated. The variation of the expression of the
genes coding for these CYP3A isoenzymes among
populations might be of clinical significance but further
studies are needed to address the toxicological
consequences of such polymorphisms.

Interactions with other substances, medicines,
and other forms of interactions

While specific information about furanylfentanyl could
not be identified it is conceivable that interactions
observed with fentanyl and other opioid narcotic
analgesics might apply.

For example, should furanylfentanyl be metabolised by
CYP450 3A4 and CYP450 3AS isoenzymes, then the use

Risk Assessment Report

of this substance with strong or moderate inhibitors of
these isoenzymes (such as clarithromycin, erythromycin,
fluconazole, grapefruit juice, indinavir, itraconazole,
ketoconazole, nefazodone, ritonavir, saquinavir, suboxone,
verapamil) may resultin increased plasma concentration of
furanylfentanyl which could be toxicologically significant.
Overall, this could increase the risk of poisoning including
potentially fatal respiratory depression.

The concomitant use of other central nervous system
(CNS) depressants with opioid analgesics, including
other opioids, sedatives/hypnotics (such as the
benzodiazepines and the z-drugs), ethanol (alcohol),
gabapentinoids (pregabalin and gabapentin),
tranquillisers, sedating anti-histamines, and skeletal
muscle relaxants may produce additive depressant
effects. Of note in this respectis that polydrug use was
common in the deaths reported to the EMCDDA,
including the use of other CNS depressants such as
benzodiazepines, pregabalin, gabapentin and ethanol.

The use of fentanyl with serotoninergic agents, such as
selective serotonin re-uptake inhibitors (SSRIs) (the most
commonly prescribed antidepressants) or serotonin
norepinephrine re-uptake inhibitors (SNRIs) or monoamine
oxidase inhibitors (MAQOIs) has been associated with
serotonin syndrome, a potentially life-threatening condition.
This association is likely to extend to illicit drugs which act
on the serotonergic system. It is not known if this
association is also seen with furanylfentanyl.

Similar to fentanyl, the use of partial opioid agonists/
antagonists (such as buprenorphine, nalbuphine,
pentazocine) which have high affinity to opioid receptors
but relatively low intrinsic activity could partially antagonise
the effects of furanylfentanyl and may induce withdrawal
symptoms in people who are opioid dependent. Itis
unknown if such effects are possibly protective in
individuals poisoned with furanylfentanyl or other fentanils.

Psychological and behavioural effects

From the available data, it appears that the psychoactivity
of furanylfentanyl is similar to that of other opioid
analgesics which includes relaxation and euphoria; at
higher doses, profound intoxication can be expected.

Legitimate uses
Furanylfentanyl has no established or acknowledged
medical value or use (human or veterinary) in the

European Union. There is no marketing authorisation
(existing, ongoing or suspended) for furanylfentanyl in
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the European Union nor in the Member States that
responded to the information request from the European
Medicines Agency (EMA) that was launched under
Article 5 of the Council Decision. In addition, there is no
information to suggest furanylfentanyl is used for the
manufacture of a medicinal product or an active
pharmaceutical ingredient (API) of a medicinal product
in the European Union. It should be noted that there is
no European Union database on the synthetic routes of
all registered medicinal products.

Furanylfentanyl is used as an analytical reference
standard and for use in scientific research. There are no
reported uses of furanylfentanyl as a componentin
industrial, cosmetic or agricultural products.

Chemical precursors that are used for
the manufacture

Information on the chemical precursors and the
synthetic methods employed for furanylfentanyl
detected on the drug market within the European Union
is limited. Impurities detected in a sample collected from
a test purchase from an Internet vendor suggest the
presence of furan-2-carboxylic acid, which would be
consistent with hydrolysed reagents used in the
acylation step. In addition, two countries reported
powdered samples containing ‘synthesis by-products’
although these were not specified.

The manufacture of furanylfentanyl most likely relies on
precursors and synthetic methods similar to those used
for the manufacture of pharmaceutical fentanyl.
Accordingly, methods developed for the synthesis of
fentanyl are applicable to furanylfentanyl. Most of these
are straightforward, make use of common laboratory
equipment and precursors, and require only basic
knowledge of chemistry. A one-step method uses
4-ANPP and furanoyl chloride for the manufacture of the
substance. Use of a different acylating agent in the final
acylation step could provide other fentanils.

Two potential precursors of fentanyl and other fentanils,
N-phenyl-1-(2-phenylethyl)piperidin-4-amine (4-ANPP)
as well as N-phenethyl-4-piperidone (NPP, a pre-
precursor), have been recently scheduled (9).

Due to the high potency of furanylfentanyl there is a
serious risk of severe poisoning following accidental

(°) Table | of the United Nations Convention against Traffic in Narcotic
Drugs and Psychotropic Substances, 1988

Risk Assessment Report

exposure during its manufacture. Extreme care must be
taken when carrying out the final synthetic step as well
as when purifying and handling the substance.

Health risks

Individual health risks

The assessment of individual health risks includes
consideration of the acute and chronic toxicity of
furanylfentanyl, as well as its dependence potential, and
its similarities to and differences from other chemically
or pharmacologically related substances.

Itis important to note that when interpreting the
information from acute intoxications and deaths
reported to the EMCDDA as well as information from
user websites, that individuals may have used other
substances in addition to furanylfentanyl. The presence
of and/or interaction with other substances or pre-
existing health conditions may account for some of the
reported effects.

Furanylfentanyl is available as ready-to-use nasal sprays
which typically contain milligram amounts of dissolved
substance. The preparation of solutions containing
milligram amounts of substance is inherently prone to
mistakes in weighing and dilution which may lead to
solutions with higher (or lower) concentrations. This may
constitute an increased risk of acute toxicity to the
individuals, which are unlikely to be able to control the
exact dose of furanylfentanyl being consumed.

While specific information for furanylfentanyl is limited,
recent seizures in Europe of nasal sprays containing
other fentanils revealed that these have been sold in
some cases as unlabelled bottles. In other cases users
have also filled nasal sprays previously containing
medicines (such as nasal decongestants) with fentanils.
The lack of labelling increases the potential for
accidental use by others and therefore poses a serious
risk of poisoning.

Furanylfentanyl may be used in combination with other
drugs (intentionally or unintentionally).

Limited data from seizures and collected samples have
shown that furanylfentanyl has been detected in mixtures
containing other opioids such as heroin, U-47,700,
fentanyl, 2-fluorofentanyl, 4-fluoroisobutyrylfentanyl and
carfentanil; as well as cocaine, caffeine, paracetamol, and
sugars/sugar alcohols (lactose, mannitol, inositol). The
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overall significance of these seizures is unclear; however,
the identification of carfentanil is of serious concern given
its potency. In addition, the identification of heroin and
fentanyl in the seizures suggests that furanylfentanyl is
being supplied through the illicit heroin/opioid market.

Acute toxicity

No studies were identified that have investigated the
acute effects of furanylfentanyl and/or its metabolites in
animal or humans. For fentanyl the estimated lethal
dose in humans could be as low as 2 mg by

intravenous injection.

Although in vitro studies have established that
furanylfentanyl is a potent agonist of the p-opioid
receptor, itis not known whether this effect, which is
also responsible for respiratory depression (among other
physiological effects), would translate to high toxicity

in humans.

Acute intoxications

Eleven acute intoxications associated with furanylfentanyl
were reported by three countries: Germany (4 cases),
Sweden (5), and the United Kingdom (2). Only 1 case was
analytically confirmed from biological samples taken from
the patient, with the remaining cases either being
probable (1 case) or suspected cases (9). They occurred
between November 2015 and September 2016. The
majority of these cases related to acute poisoning
presentations to hospital emergency departments that
were reported to poison centres.

Where known, furanylfentanyl was administered
intranasally using a nasal spray or snorted as a powder
or taken orally. In one case a nasal solution was injected
intramuscularly.

Of the acute intoxications, 9 were male and 2 were
female. The mean age of the male cases for which an
age was known was 23 (median 22) and ranged from 15
to 32 years (data available for 5 cases); the female cases
were aged 20 and 32 years. At least 6 cases required
treatmentin hospital. Three cases were classed by the
poison centres as life-threatening or severe and one was
classed as not life-threatening. The information was
either unknown or not reported in the remaining /7 cases.

Use of the antidote naloxone was reported in 4 of the
cases, with apparent reversal of the poisoning reported
in 3 of these cases.
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In 2 cases it was reported that the patient recovered; in
the remaining 9 cases the outcome was unknown.

Reported clinical features included: miosis,
unconsciousness, and respiratory depression; however,
the lack of analytically confirmed drugs in the majority of
cases hinders the interpretation of this as other drugs
may have caused or contributed to the features
observed. Nevertheless, such clinical features would be
consistent with poisoning from an opioid, including
fentanils.

Recently, a group of cocaine users in Canada were
treated for opioid overdose symptoms in a hospital
emergency department after they had smoked what they
believed to have been crack cocaine. Analysis of
samples of the drug used by the patients identified
furanylfentanyl and cocaine in a mixture. Of particular
note is that community members, first responders, and
emergency department staff reported that patients
required high doses of naloxone, in some cases up to
3.0mg.

Deaths

Twenty-three deaths associated with furanylfentanyl
were reported by six countries: Estonia (4 deaths),
Finland (1), Germany (4), Sweden (12), United

Kingdom (1), and Norway (1). In all cases, furanylfentanyl
was analytically confirmed from post-mortem samples.

Where known, 17 of the cases were male and 2 cases
were female. The mean age of the males was 32.9 years
(median 32) and ranged between 25 and 53 years; the
age of the females were 33 and 48 years.

All the deaths occurred between November 2015 and
February 2017; two deaths occurred in 2015, 19 in 2016
and 2in 2017.

Circumstantial information, as well as analysis of hair
samples, suggests that that some of decedents were
high-risk drug users, including opioid users.

Cause of death and toxicological significance

In 10 of the 23 deaths, furanylfentanyl was reported to
be the cause of death or to have contributed to death;

in 2 of these deaths furanylfentanyl was the sole drug
present. In 3 deaths furanylfentanyl was assumed to
have contributed to death. In 3 cases the cause of death
was reported as an ‘overdose with drugs or narcotics’,
with no substances explicitly mentioned. In the
remaining 7 cases the cause of death had not yet been
established, was not known, or was not reported.
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A range of other substances were found in the deaths,
including: benzodiazepines, gabapentinoids (pregabalin,
gabapentin), ethanol, THC, amphetamine, MDMA,
cocaine, antidepressants and antipsychotics. In

11 cases, furanylfentanyl was the sole opioid present. In
the remaining 12 cases, other opioids detected were:
fentanyl (6 deaths), acetylfentanyl (2), buprenorphine (2),
tilidine (2), methadone (1), 4-chloroisobutyrylfentanyl (1),
and tramadol (1).

No information was available regarding symptoms
experienced by the decedents prior to death.

Sufficient data was available in 19 of the 23 deaths to
allow an analysis to evaluate the toxicological significance
of furanylfentanyl. Of these, furanylfentanyl was either the
cause of death or is likely to have contributed to death
(even in presence of other substances) in 17 cases. Whilst
other drugs may have contributed some toxicity, a
synergistic and/or additive effect with furanylfentanyl
would have been likely (e.g. other central nervous system
depressants such as ethanol, benzodiazepines, other
opioids, etc.). Nevertheless, the pharmacological opioid
nature of furanylfentanyl means the primary toxic
contribution could be attributed to the drug and death
may not have occurred if furanylfentanyl had not been
used. In 2 cases, furanylfentanyl may have contributed to
toxicity/death but other drugs were present that may be
also toxicologically significant and contributed. Overall,
there is no defined ‘fatal’ concentration that can be
assigned to furanylfentanyl butin 17 cases where
measured, post-mortem blood concentrations between
0.2to 1.54 pg/L and between 0.33 to 2.74 ng/g blood
were recorded (the latter somewhat but not exactly
equivalent to pug/L).

Circumstances of death

In 18 of the 23 cases, it was reported that the individuals
were found dead. Of these, at least 12 were found in a
home environment (their own or someone else’s).
Consequently, it was not possible to identify or evaluate
ante-mortem symptoms (especially in relation to acute
intoxications). In 5 cases drug paraphernalia was found
at the scene of death, including used injecting
equipment. Information on the circumstances of death
for the remaining 5 cases was not available.

Where known, the routes of administration were by
intravenous injection, snorting, and injection/oral.
Ability to operate machinery and drive

There have been no studies of the effects of
furanylfentanyl on the ability to drive and operate
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machines. However, it is well established that opioid
narcotic analgesics, such as fentanyl, impair the mental
and physical ability required to drive and operate
machines. This effect is likely to extend to
furanylfentanyl.

Chronic toxicity

No studies were identified that investigated the chronic
health effects of furanylfentanyl and/or its metabolites.

Abuse liability and dependence potential

There have been no studies that have investigated the
dependence and/or abuse potential of furanylfentanyl.
Given what is currently known about the pharmacology
of furanylfentanyl, including some similarities to other
fentanils and opioid narcotic analgesics, it is reasonable
to assume that the substance has both a potential for
abuse and dependence. Further research will be
required in order to determine such effects.

Public health risks

The public health risks associated with furanylfentanyl
may be categorised in terms of patterns of use (extent,
frequency, route of administration, etc.); availability and
quality of the drug; information, availability and levels of
knowledge amongst users; and, negative health
consequences. Detailed information, including data on
sporadic versus chronic use, that allow for a
determination of public health risks associated with
furanylfentanyl are not available. In addition, risk of
accidental exposure needs to be considered.

Extent, frequency, and patterns of use
There are no prevalence data on the use of furanylfentanyl
in the European Union or elsewhere, but the available

information does not suggest wide use of the substance.

Based on its known pharmacology and that itis sold as a

‘legal’ replacement to illicit opioids, it would be expected

that furanylfentanyl may be sought by those looking for
substitutes to opioids, such as heroin and prescription
opioids. It also appears that there is interest in this
substance by some psychonauts.

The available data suggests that furanylfentanyl is sold

online in small and wholesale amounts as a ‘research
chemical’, typically as a powder. It has also been sold as
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ready-to-use nasal sprays. Furanylfentanyl may also be
sold on the illicit opioid market, as suggested by seizures
where it was found in mixtures with other opioids such
as heroin, U-47,700, fentanyl, 2-fluorofentanyl,
4F-isobutyrylfentanyl and carfentanil. In these cases, it
is reasonable to assume that these individuals will not
be aware that they are consuming furanylfentanyl.

Availability and quality on the market

A total of 143 seizures have been reported by

13 Member States and Norway. The single largest
seizures of powder were 101 g made by customs and
276 g made by police; while the largest seizure in liquid
form was 974.5 mL made by police. Many of the seizures
appeared to be made at street-level as powders and
liquids. There have also been a small number of tablets
seized as well as some herbal material that appeared to
be branded as a ‘legal-high’-type product. While these
quantities may appear relatively small they should be
considered in the context of the high potency of
furanylfentanyl.

A structured search by the EMCDDA in December 2016
of online vendors of furanylfentanyl on the surface web
identified 46 vendors. More than half appeared to be
based in China (including Hong Kong), with a small
number of vendors apparently based in, among other
countries, the United States and the United Kingdom.
Half of the sites listed quantities and prices.

Furanylfentanyl was typically offered in powder form
and listed as a ‘research chemical, not fit for human
consumption’. The amounts offered ranged from 1 g
(EUR 54) up to 5 kg (corresponding to EUR 5.9 per 1 g).

One site offered furanylfentanyl as a ready-to-use nasal
spray and also liquid intended for vaping in electronic
cigarettes. This site also offered furanylfentanyl in
powder form mixed with either mannitol (ratio of 1:10) or
caffeine (ratio of 1:25).

Furanylfentanyl has also been sold on darknet
marketplaces.

Characteristics and behaviour of users

No studies were identified that have examined the
characteristics and behaviours of users of
furanylfentanyl. Nonetheless, information from police
seizures as well as investigations into deaths indicates
that furanylfentanyl is available to and being used by
high-risk drug users, including opioid users. The
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available information, including from user websites,
suggests that some may use furanylfentanyl as a
substitute for illicit opioids and prescription opioids; this
includes for self-medication, such as the alleviation of
pain and/or opioid withdrawal. Finally, some users (such
as psychonauts) may be experimenting with this opioid.

Information from user websites suggests that users are
generally aware of the opioid-like (wanted and
unwanted) effects of this substance. In addition,
information from police seizures suggests that some
users, particularly those consuming furanylfentanyl in
mixtures with other illicit opioids such as heroin, may not
be aware that they are consuming the substance.

In most of the acute intoxications suspected to involve
furanylfentanyl that were reported to the EMCDDA, the
patients were reported to have taken ‘furanylfentanyl’.

The available information, including deaths reported by
the Member States and from user websites, suggests
that furanylfentanyl is used in the home environment. In
the majority of the deaths reported to the EMCDDA the
individuals were found dead, often in a home
environment (their own or someone else’s). It appears
thatin at least some of these cases the poisoning with
furanylfentanyl was so severe that they were unable to
call for help.

Information from the deaths reported to the EMCDDA
found that in almost half of the deaths, furanylfentanyl
was the sole opioid present, suggesting that they may
have had no tolerance to opioids. In addition, polydrug
use was common, including the use of other CNS
depressants.

Nature and extent of health consequences

While information on the nature and extent of health
consequences related to furanylfentanyl are limited,
there are a number of general considerations related to
fentanils as a group.

Among other adverse effects, opioid analgesics, such as
fentanyl, produce dose-dependent respiratory
depression. This risk is greater in persons with no
tolerance to opioids. Similar to other fentanils in
overdose, the most serious acute risk arising from the
use of furanylfentanyl appears to be from profound and
rapid respiratory depression, which can lead to apnoea,
respiratory arrest, and death. This risk may be
exacerbated given: the difficulty of diluting fentanils; the
lack of experience of users with this new substance (in
terms of a lack of familiarity with how to use it, the

14/49



RISK ASSESSMENTS | Furanylfentanyl

effects and dose of the substance); the concomitant use
of other CNS depressants (such as other opioids,
benzodiazepines, gabapentinoids, and ethanol); in some
cases no apparent tolerance to opioids; and, the
environment in which the substance is used — typically
in the home environment.

In the past few years, new dosage forms — such as
ready-to-use nasal sprays, home-made transdermal
patches and e-liquids for vaping — along with open
sales on the surface web and darknet marketplaces add

to the complexity of the problem caused by the fentanils.
They have become easier to get hold of and easier to use.

The Committee is concerned about whether the
availability of 'novel’ dosage forms has the potential to
make the use of fentanils more socially acceptable.

An additional challenge in respect to reducing risk in
users and potential users, is the balance between
providing information to prevent harm and the unintended
consequences of communicating the risks of opioids.
There is evidence that using terms to describe them as
‘potent’, 'strong’, ‘deadly’, and ‘toxic’ can lead some
individuals to specifically seek out these substances.
Such unintended promotion of the substances may also
extend to former users and other groups.

Clinical experience with poisonings has found that the
antidote naloxone will reverse poisoning (overdose)
caused by furanylfentanyl. However, repeated doses
may be required to fully reverse poisoning. Clinical and
community experience in treating poisonings caused by
exposure to fentanils supports this assertion.

In the past two years a number of outbreaks of mass
poisoning caused by fentanils have been reported
particularly in the United States and Canada. These types
of outbreaks have had the potential to overwhelm
emergency departments and deplete stocks of naloxone.
Stocks and availability of the naloxone, as well as adequacy
of training in how to resuscitate poisoned patients both in
clinical and community settings may need to be assessed.
This mightinclude a review of the availability of naloxone to
users through take-home naloxone programmes.

Accidental exposure of furanylfentanyl and other
fentanils — such as skin contact, inhalation, or ingestion
— also poses a risk of poisoning to those who may come
into contact with the substances. This includes the
family and friends of users, law enforcement, emergency
personnel, medical and forensic laboratory personnel as
well as custodial settings and postal services. In
addition to exercising extreme caution when handling
materials suspected to contain fentanils, working
environments and personnel should be equipped with
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appropriate protective equipment. The antidote
naloxone should be readily available to personnel in
sufficient quantities; training in resuscitation and
naloxone administration should also be available.

Adding to these challenges is evidence from Europe, the
United States, and Canada that fentanils are being sold
to unsuspecting users in/as heroin, counterfeit
medicines (including commonly used opioid analgesics
and benzodiazepines), cocaine, and other illicit drugs. As
users will be unaware of this, it increases the risk of
severe and fatal poisoning in both opioid users and
especially other groups who may have no existing
tolerance to opioids. Non-opioid users are unlikely to be
aware of these risks and are unlikely to have access to
community opioid overdose prevention programmes,
including take-home naloxone programmes.

Long-term consequences of use

There is no information on the long-term consequences
of use of furanylfentanyl.

Conditions under which the substance is obtained
and used

There is limited information on the conditions which
furanylfentanyl is obtained and used. It appears
furanylfentanyl has been sold on the surface web and
darknet marketplaces, typically as powders but also as
ready-to-use nasal sprays. A small number of e-liquids
for use in electronic cigarettes have also been reported.

Furanylfentanyl has also been advertised on darknet
marketplaces. In some cases the substance also
appears to be sold by street-level drug dealers, including
on the illicit opioid market.

A small number of cases have confirmed that
furanylfentanyl has been advertised and sold on the
darknet as other opioids (including methadone,
carfentanil, fentanyl). Two samples containing
furanylfentanyl were purchased as the synthetic opioid
U-47,700.

Overall, furanylfentanyl may be directly sought by some
users, whilst others, such as those that purchase it at
street-level, may be unaware that they are using
furanylfentanyl. This presents an inherent risk to the
individuals.
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Social risks

While there have been no studies on the social risks of
furanylfentanyl, it is likely that some of the risks are
similar to those seen with illicit opioids, such as heroin
and prescription opioids including fentanyl.

Individual social risks

There is no information on whether the use of
furanylfentanyl causes individual social risks; however,
they may have some similarities with those associated
with the use of illicit opioids, including fentanyl. These
may impact on education or career, family or other
personal and social relationships and may result in
marginalisation.

Possible effects on direct social environment
(e.g. neglect of family, violence)

There is no information on the possible effects of
furanylfentanyl on the direct social environment;
however, they may have some similarities with those
associated with the use of illicit opioids.

Possible effects on society as a whole (public
order and safety, acquisitive crime)

There is no specific information on the possible effects
of furanylfentanyl on society as a whole.

As discussed above, accidental exposure of
furanylfentanyl and other fentanils — such as skin
contact, inhalation, or ingestion — also poses a risk of
poisoning to those who may come into contact with the
substances. This includes the family and friends of
users, law enforcement, emergency personnel, medical
and forensic laboratory personnel as well as custodial
settings and postal services. Where required, these risks
should be assessed and appropriate procedures,
training, and protective measures should be
implemented. This may include training in resuscitation
and adequate provision of naloxone to reverse poisoning.

Economic costs

There are no data on the effects of furanylfentanyl in
respect to its health and social costs. However, it is likely
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that even at low prevalence this drug has the potential to
generate relatively high costs to health services.

Possible appeal to specific population groups

Whilst no specific examples are available on the
possible appeal of furanylfentanyl to specific user
groups, it is reasonable to assume furanylfentanyl may
be sought by those looking for substitutes for illicit
opioids, such as heroin and/or prescription opioids.

In addition, concerns exist over novel dosage forms

— such as ready-to-use and home-made nasal sprays and
e-liquids for vaping — which have the potential to make
the use of fentanils easier (with similar effects to
injecting) and more socially acceptable. Further research
is required on this topic to better understand the risks.

Information on manufacturing,
trafficking, distribution, and the level
of involvement of organised crime

There is no specific information to suggest the
involvement of organised crime or established criminal
groups in the manufacture, distribution and supply of
furanylfentanyl.

In the cases where the origin of the seizures/collected
samples reported to the EMCDDA was known, the
country of origin indicated was: Poland (20 seizures); the
United Kingdom (1) and China (1).

Information from seizures in four Member States that
were reported to Europol shows that some
furanylfentanyl on the market in Europe has been
produced by chemical companies based in China.

In addition to importation, the seizure of an illicit
laboratory in Europe in 2013 that was producing
fentanils, that may have included furanylfentanyl,
suggests that the production in Europe cannot be
excluded. This recent case demonstrates the capability
to manufacture fentanils exists within the

European Union.

In 7 seizures made by Belgian customs the country of

destination of the seizure was: Spain (1), Germany (3),
France (1), the Netherlands (1) and Slovenia (1).
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Information on any assessment in
the United Nations system

The World Health Organization (WHO) is the specialised
United Nations agency designated for the evaluation of
the medical, scientific and public health aspects of
psychoactive substances under the Single Convention
on Narcotic Drugs, 1961, and the Convention on
Psychotropic Substances, 1971. At the time that the
Joint Report was prepared (6), the WHO informed the
EMCDDA that furanylfentanyl was not currently under
assessment nor had it been under assessment by the
United Nations system.

On 12 May 2017, WHO informed the EMCDDA that
furanylfentanyl will be reviewed at the 39t Expert
Committee on Drug Dependence that will take place in
November 2017.

Description of the control measures that
are applicable in the Member States

Ten Member States (Czech Republic, Cyprus, Denmark,
Estonia, Finland, Latvia, Lithuania, Slovenia, Sweden and
the United Kingdom) and Turkey reported that

furanylfentanyl is controlled under drug control legislation.

In the Czech Republic, furanylfentanyl is included in the
amendment of Government Regulation No. 463/2013
Coll,, which entered into force on 1 March 2017.

In Cyprus, furanylfentanyl is controlled within the
context of a generic clause which addresses fentanyl
chemical groups.

In Denmark, it is included in the amendment of the
Executive Order on Euphoriant Substances which
entered into force on 24 November 2016.

In Estonia furanylfentanyl is controlled by way of
generic definition.

In Finland, the substance is controlled as a narcotic
since 1 April 2016.

In Latvia, furanylfentanyl is included in the Cabinet
Regulation N 847 ‘Regulations regarding Narcotic
Substances, Psychotropic Substances and
Precursors to be Controlled in Latvia’ and the law ‘'On
the Procedures for the Coming into force and
Application of the Criminal Law'".

In Lithuania, furanylfentanyl is subjected to control
measures by The Republic of Lithuania Minister of
Health Order No V-1511 (28/12/2015) 'On the
amendment of the Ministry of Health of the Republic
of Lithuania Order No. 5 of 6 January 2000'.
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In Slovenia, furanylfentanyl was classified as a

‘category 1illicit drug’, which includes 'psychoactive

substances that are extremely dangerous to health
due to serious consequences that may result from
abuse and that are not used for medicinal purposes'.
The amended decree on the classification of illicit
drugs was published in the Official Gazette of the
Republic of Slovenia on 24 March 2017.

In Sweden, furanylfentanyl is regulated as a narcotic,
as of 25 January 2017.

In the United Kingdom, furanylfentanyl is controlled
under the Misuse of Drugs Act 1971 by way of a
generic definition.

In Turkey, furanylfentanyl is under cont