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Introduction

ATS are synthetic compounds belonging to the class of stimu-
lants that excite the Central Nervous System (CNS) to produce
adrenaline-like effects such as amphetamine, methamphet-
amine, fenethylline, methylphenidate and dextroamphetamine
[1,2]. ATS are the second most commonly consumed illicit drugs
after cannabis worldwide. According to the UN Office on Drugs
and Crime [3,4] the number of ATS users worldwide was esti-
mated at 37 million men, higher than the number of cocaine

Cd

and heroin users combined [3,4]. Fenethylline, 7-(2-amethyl
phenyl-amino ethyl)-theophylline, is a theophylline derivative of
amphetamine. It is a psychoactive drug which is similar to am-
phetamine in many ways [5]. Fenethylline was used for its antin-
arcotic and antidepressant effects during the 1960s and 1970s.
This was also shown to be effective in managing childhood at-
tention deficit disorder. Fenethylline does not induce a substan-
tial increase in the blood pressure of the treated subjects, as
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compared to amphetamines [6]. Currently, fenethylline is not
included in any FDA-approved medications. Unlike prescription
drugs such as heroin and cocaine, it is relatively easy to manu-
facture ATS with common household chemicals and solvents
that are readily available from commercial sources. Addition-
ally, methods of producing such items are readily available on
the Internet [7]. It leads to the widespread (illegal) dissemina-
tion of these designer drugs among many populations with high
adulteration incidences. Unlike many other illegal drugs, ATS is
never marketed or used in its purest form. To order to maxi-
mize the apparent amount of the drug, they are often heavily
combined with a variety of ingredients, adulterants and/or di-
luents, thus enhancing the dealer’s benefit. Identification of po-
tentially harmful substances that contaminate illegal products is
very critical as they may be more dangerous than the drug itself
[8]. One of the most commonly used methods for fenethylline
manufacturing (CaptagonTM) relies on using amphetamine
and caffeine as starting materials. Therefore, inadequate street
manufacture of Captagon TM tablets would undoubtedly lead
to the occurrence of these two compounds in a high yield in the
final product, and in some cases even the absence of the fen-
ethylline itself. Analytical separation of psychoactive ATS from
adulterating compounds is a major challenge in forensic drug
chemistry as some of the adulterants ‘ health hazards may be
highly dangerous. Literature review revealed that many meth-
ods have been used to screen ATS to detect adulterants using
UV, infrared spectroscopy (IR), as well as TLC,[9-10] IR, GC/MS,
[11-12] and Capillary electrophoresis.

Captagon: In the whole world

A steady rise in the number of drug consumers and abus-
ers has followed the increasing growth in illegal development of
Amphetamine-Type Stimulants (ATS) and psychotropic drugs. It
is a global problem that has generated problems in each coun-
try of the world not only for those responsible for control and
monitoring, but also for technicians working on the research
to detect and classify these products. Fenethylline was first
synthesized in 1961 by Chemiewerk Homburg, a subsidiary of
German Degussa AG, a specialty chemicals group, as part of a
research program on the side effects of theophylline deriva-
tives, particularly on the cardiovascular, pulmonary and central
nervous systems [13-16].

For more than two decades, it has been used in Europe as
a milder alternative to amphetamine and associated drugs,
and as a non-prescription psychostimulant and analeptic agent
sold under the brands Captagon, Fitton and Biocapton [13]. The
patent for its production dates to 1962, thus, it was used for
several years in the treatment of attention-deficit-hyperactivity
disorder and to a lesser degree in narcolepsy, epileptic absences
and depression [13]. This was also used in the absence of drive,
particularly in elderly patients due to organic diseases (e.g.,
parkinsonism) or other causes, as well as after serious illness
or injury (e.g. head injury). Fenethylline increased resilience in
cases of narcolepsy and epileptic absences, and of paroxysms.
Nonetheless, the above indications for fenethylline have never
been approved in the United States, as the Food and Drug Ad-
ministration has not submitted any new investigational drug ap-
plication [13-16].

Fenethylline has raised concern in West Asian and Arab
countries in recent years, where it is clandestinely synthesized,
using simple and inexpensive chemistry techniques and raw

materials, and extensively used. Though illegal, it remains avail-
able among militant groups, especially in Syria. Fenethylline
was found to be one of the active ingredients in a large number
in tablets trafficked as Captagon [13-15].

Captagon: In the middle east

Information from the International Narcotics Control Board
and Interpol disclosed almost a decade ago that the drug was
illegally produced in laboratories mainly located in South-East
Europe, specifically in Turkey, Bulgaria, Slovenia, Serbia and
Montenegro (Drug Enforcement Admin, US Department of Jus-
tice, and United States of America [16]. Captagon trade in the
Middle East and North Africa is currently a significant, high prof-
it margin of illegal trade [17-19] because it can be clandestine-
ly synthesized using easy and inexpensive chemicals and raw
materials [18-20]. Nonetheless, there have been clear signs in
recent years based on statistical evidence that Captagon’s illicit
production has moved to the Middle East region and northern
Africa, especially Syria and Iraq (EMCDDA, Portugal, and Europol
[21]. More than 1.4 million tablets were confiscated in Syria in
2002, and 107.5 kilograms of the drug were confiscated in Tur-
key (Drug Enforcement Admin, US Department of Justice [16-
19]. lllicit trade is growing exponentially, and 8.8 million pills,
mainly containing Captagon, were found in Egypt in 2016 [22],
while 11,000 Captagon tablets were seized in Al-Nasiriya City
(January 2016), a town southeast of the Iraqi capital Baghdad.
Toxicological work has shown the existence of toxins such as
amphetamine, cocaine, procaine, caffeine, quinine, metronida-
zole, theophylline and others, in addition to the absence of fen-
ethylline [23,24]. While the ongoing civil war persists in Syria,
there is a very strong market for illegal drugs like Captagon. The
drug also spreads across Iraqg, Jordan, Kuwait and Qatar [19].
The quality of items that are illegally sold as Captagon however
still needs to be determined. Alabdalla (2005 who performed
chemical analysis of falsified Captagon tablets from 124 batches
confiscated across Jordan, confirmed the absence of fenethyl-
line. The analysis was performed via Gas Chromatography—Mass
Spectrometry (GC-MS). The fraudulent nature of the Captagon
tables confiscated in Europe was also demonstrated by the re-
view of confiscated Captagon tablets between 2008 and 2011,
which revealed that they no longer contained fenethylline but
amphetamine in combination with caffeine and other substanc-
es (European Monitoring Centre for Drugs and Drug Addiction,
EMCDDA, Portugal, and Europol [19].

References

1. Shadloo B, Amin-Esmaeili M, Haft-Baradaran, M, Noroozi A,
Ghorban-Jahromi, et al. Use of Amphetamine-Type Stimulants
in the Islamic Republic Of Iran, 2004-2015: A Review. East. Med-
iterr. Health J. 2017, 23, 245-256.

2. WHO WPRO. Patterns and consequences of the use of amphet-
amine-type stimulants (ATS). World Health Organization. 2007.

3. UNODC. World Drug Report. online. Vienna: United Nations Of-
fice on Drugs and Crime. 2016.

4, UNODC. World Drug Report. online. Vienna: United Nations Of-
fice on Drugs and Crime. 2017.

5. Sweetman SC. Martindale: The complete drug reference; The
Pharmaceutical Press: London, 2002; p. 1509.

6. Kikura R. Nakahara Y. Hair Analysis for Drugs of Abuse XVI. Dis-
position of Fenethylline and Its Metabolite into Hair and Dis-

Annals of Clinical Nutrition



MedDocs Publishers

10.

11.

12.

13.

14.

15.

crimination between Fenethylline Use and Amphetamine Use
by Hair Analysis. J. Anal. Toxicol. 1997; 21: 291-296.

Mat Desa W. Ismail, D. Impurity Profiling of Amphetamine and
Methamphetamine Using Gas Chromatography Mass Spectrom-
etry (GCMS) Harmonised Methods. Sains Malays. 2017; 46:
149-156.

Andreasen M, Lindholst C, Kaa E. Adulterants and Diluents in
Heroin, Amphetamine, and Cocaine Found on the lllicit Drug
Market in Aarhus, Denmark. Toforsj. 2009; 2: 16-20.

Al-Gharably, N.; Al-Obaid, A. The Characterization of Counterfeit
Captagon Tablets. J. Forensic. Sci. Soc. 1994; 34: 165-167.

Lee JS, Chung HS, Kuwayama K, Inoue H, Lee M, et al. Determi-
nation of Impurities in lllicit Methamphetamine Seized in Korea
and Japan. Anal. Chim. Acta 2008; 619: 20-25.

Nevescanin M, Stevic S, Petrovic S, Vajs V. Analysis of Amphet-
amines lllegally Produced in Serbia. J. Serb. Chem. Soc. 2008; 73:
691-701.

Piette V, Parmentier F. Analysis of Illicit Amphetamine Seizures
by Capillary Zone Electrophoresis. J. Chromatogr. A. 2002: 979;
345-352.

Katselou M, Papoutsis I, Nikolaou P, Qammaz S, Spiliopoulou C,
et al. Fenethylline (captagon) abuse—local problems from an old
drug become universal. Basic & clinical pharmacology & toxicol-
ogy. 2016; 119: 133-140.

United Nations Office on Drugs and Crime (UNODC). World Drug
Report. UNODC, Vienna, Austria. 2013.

United Nations Office on Drugs and Crime (UNODC). Global As-
sessment of Amphetamine-Type Stimulants. UNODC, Vienna,
Austria.

16. Kristen G, Schaefer A, von Schlichtegroll A. Fenethylline: thera-

peutic use, misuse, and/or abuse. Drug Alcohol Depend. 1989:
17:259-271.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Drug Enforcement Admin, US Department of Justice, and United
States of America. Fenetheylline and the Middle East: A brief
summary. 2003.

Al-hemiary NJ, Al-diwan JK, Hasson AL, Rawson RA. Drug and
alcohol use in Irag: Findings of the inaugural Iragi Community
Epidemiological Workgroup. Substance Use & Misuse. 2014; 49:
1759-1763.

Barker A. Captagon: Evidence Paris attackers used ‘jihadist’s
drug’ favoured by Islamic State fighters. 2015.

Herbert, M. Partisans, profiteers, and criminals: Syria’s illicit
economy. The Fletcher Forum of World Affairs. 2014; 38: 69.

Katselou M, Papoutsis I, Nikolaou P, Qammaz S, Spiliopoulou C,
et al. Fenethylline (Captagon) Abuse—local problems from an
old become universal. Basic & Clinical Pharmacology & Toxicol-
ogy. 2016; 119: 13340.

European Monitoring Centre for Drugs and Drug Addiction
(EMCDDA),Portugal, & Europol. Amphetamine: A European
Union perspective in the global context. 2011.

GPHIN (2016a). Damietta customs thwart smuggling 8.8 million
drug pills, Al Masry Al-Youm. 2016.

Alabdalla MA. Chemical characterization of counterfeit Cap-
tagon tablets seized in Jordan. Forensic Science International.
2005; 152: 185-188.

Al-Hussaini SR. Counterfeit Captagon: An analytical study. Sci-
ence & Justice. 1996; 36: 139-142.

Annals of Clinical Nutrition



