
Vol:.(1234567890)

Forensic Toxicology (2021) 39:368–376
https://doi.org/10.1007/s11419-020-00565-4

1 3

MINIREVIEW

A fluorine turns a medicinal benzodiazepine into NPS: the case 
of flualprazolam

Panagoula‑Stamatina A. Ntoupa1 · Ioannis I. Papoutsis1  · Artemisia A. Dona1 · Chara A. Spiliopoulou1 · 
Sotiris A. Athanaselis1

Received: 23 October 2020 / Accepted: 10 December 2020 / Published online: 2 February 2021 
© The Author(s) 2021

Abstract
Purpose The purpose of this review is to summarize the existing knowledge on flualprazolam, a novel ‘designer’ benzodi-
azepine that derives from the fluorination of the phenyl moiety in the ortho-position of alprazolam.
Methods An extensive literature search was carried out in PubMed, Google Scholar and World Wide Web using relevant 
keywords. All articles found were gathered, and the available information is presented.
Results This article reviews the existing knowledge on chemistry, pharmacology, toxicology, prevalence and current legal 
status of flualprazolam. Moreover, forensic and clinical cases where flualprazolam was involved worldwide, as well as flu-
alprazolam seizures, along with the methods for its determination in biological samples are presented.
Conclusions The recent flualprazolam-related cases have raised concerns to regulatory authorities and international stake-
holders suggesting that flualprazolam should be under international control. The urgent international control of flualprazolam, 
despite the limited information on clinical effects and pharmacologic characteristics available, is an important measure for 
the prevention of its increasing abuse worldwide.

Keywords Flualprazolam · Designer benzodiazepines · New psychoactive substances (NPS) · Toxicity · Drug addiction · 
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Introduction

The current widespread use of novel psychoactive sub-
stances (NPS) results in a significant number of intoxications 
or deaths, the investigation of which is a challenging issue 
for the forensic laboratories. NPS with similar structures to 
controlled substances enter rapidly the illicit drug arena, and 
until they are scheduled, they are widely distributed and used 
legally. Benzodiazepines are frequently prescribed drugs that 
are also misused by drug users as a substitute or aiming 
to hinder the negative effects or withdrawal symptoms of 
opiates. The list of illegal benzodiazepine derivatives has 
increased in the last 10 years, as the chemical substitution 
of typical benzodiazepines or their metabolites has led to a 

large number of new substances that lack clinical safety or 
approved clinical uses [1].

From January 2019 to April 2020, 10 NPS benzodiaz-
epines were identified in toxicology cases reported to United 
Nations Office on Drugs and Crime (UNODC), with flual-
prazolam, etizolam and flubromazolam accounting for 64% 
of all identified NPS [2]. Flualprazolam is a novel ‘designer’ 
benzodiazepine that has received much attention in the last 
3 years. It is a fluorinated analogue of alprazolam, and a 
benzodiazepine that exhibits central nervous system (CNS) 
depressive effects [3]. Although its synthesis was patented 
in as early as 1976 [4], flualprazolam was never marketed 
as a medicinal drug. In 2017, the first flualprazolam use for 
illegal purpose was reported [5]. Since then, an expanding 
number of flualprazolam seizures have been reported. Flual-
prazolam is sold mainly as counterfeit tablets or in combina-
tion with other psychoactive substances [6]. It can be abused 
in numerous ways and is often taken in conjunction with 
other illicit drugs to increase their effects, to counteract the 
effect of opioid withdrawal or to ameliorate the aftereffects 
of stimulants use [7]. Its extensive recreational use by drug 
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addicts has resulted in a significant number of flualprazolam 
intoxications, lethal or not. Flualprazolam has been detected 
during the investigation of postmortem, clinical or driving 
under the influence of drugs (DUID) cases, and this fact has 
raised concerns to international stakeholders suggesting that 
flualprazolam should be under international control [8].

The present paper is an overview of all available informa-
tion on chemistry, pharmacology, toxicology, prevalence and 
current legal status of flualprazolam. Cases where flualpra-
zolam is involved, along with the methods for its determina-
tion in biological samples are presented.

Chemistry

Flualprazolam is a fluorinated triazolobenzodiazepine, con-
taining a fluorine atom in the ortho-position of the phenyl 
ring of alprazolam (Fig. 1). The IUPAC name of flualpra-
zolam is 8-chloro-6-(2-fluorophenyl)-1-methyl-4H-[1,2,4]
triazolo[4,3-a][1,4]benzodiazepine and its CAS number is 
28910-91-0 [9]. Flualprazolam has the molecular formula 
of  C17H12ClFN4, a molecular weight of 326.75 g/mol and a 
melting point of 203–204 °C [4]. It is an off-white powder, 
soluble in dichloromethane and methanol and partially solu-
ble in water [10]. Flualprazolam shares a similar structure 
with other controlled benzodiazepines, such as alprazolam 
and triazolam as well as other novel benzodiazepines, such 
as flubromazolam (Fig. 1) [11].

Synthesis

Flualprazolam was synthesized in the 1960s and its syn-
thesis was patented in 1976 by Hester, but was never mar-
keted as a medicinal drug as described above. Its synthesis 
started by refluxing a solution of 7-chloro-1,3-dihydro-5-
(o-fluorophenyl)-2H-1,4-benzodiazepine-2-thione and acetic 
acid hydrazide in 1-butanol for 12 h while bubbling a stream 

of nitrogen through the reaction mixture. The solvent was 
evaporated in vacuo. The residue was treated with water and 
extracted with dichloromethane. The organic layer was dried 
over anhydrous sodium sulfate and concentrated to an oily 
residue. Flualprazolam was produced through crystallization 
from the crude oily residue after treatment with a mixture of 
ethyl acetate/hexane [4].

An alternative synthesis of flualprazolam using a 
1,4-benzodiazepine N-nitrosoamidine as precursor has 
been described by Fustero et al. [12]. N-nitrosoamidine 
was treated with acetylhydrazine  (CH3CONHNH2) form-
ing the corresponding amidine, which was then cyclized 
in dimethylformamide at 120 °C for 1 h with the pres-
ence of p-toluenesulfonic acid (TsOH). The reaction was 
quenched with saturated sodium bicarbonate after cooling 
at room temperature. The reaction mixture was extracted 
with dichloromethane and the combined organic layers were 
concentrated, dried, and subjected to flash column chroma-
tography, obtaining flualprazolam as final product (Fig. 2).

Pharmacology and toxicology

There are limited published data concerning pharmacology 
and toxicology of flualprazolam. Due to its chemical struc-
ture, flualprazolam is expected to have similar pharmacoki-
netic properties with the structurally similar 1,4-triazoloben-
zodiazepines alprazolam and triazolam, presenting rapid 
absorption and high binding affinity to plasma proteins [13].

The metabolism of flualprazolam has been investigated 
in vitro using pooled human liver microsomes (pHLM). 
One dihydroxylated and two monohydroxylated metabo-
lites were formed through the hydroxylation at  C4 of the 
diazepine core and/or at α-C atom of the triazolo ring 
[14]. In another study [15], flualprazolam incubations with 
pHLS9 and HepaRG cells were used to study the metabolic 
pattern of flualprazolam. In total, six metabolites were 
detected, three derived through phase I and three through 

Fig. 1  Chemical structure of flualprazolam, alprazolam, triazolam and flubromazolam
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phase II reactions. An additional phase II metabolite was 
observed in a urine sample of an intoxicated patient. 
Phase I reactions included mono- and dihydroxylation, 
and α-hydroxyflualprazolam, 4-hydroxyflualprazolam and 
α,4-dihydroxyflualprazolam were identified (Fig. 3) [15]. 
Sofalvi et al. [16] consider α-hydroxyflualprazolam as the 
major metabolite of flualprazolam. Single enzyme incuba-
tions were used to elucidate the participation of different 
CYP isoenzymes in these reactions. All three metabolites 
were detected only in the incubation with CYP3A4, while 
only the two monohydroxylated metabolites were detected 
in incubations with CYP2B6, CYP2C19 and CYP3A5, 
suggesting that CYP3A4 is primarily involved in phase I 
reactions. Phase II metabolites included glucuronides of 
the two monohydroxylated metabolites and the glucuronide 

of the parent drug. The 7th metabolite found only in urine 
sample was the glucuronide of α,4-dihydroxyflualprazolam 
(Fig. 4). Single enzyme incubations using different uridine 
5′-diphospho-glucuronosyltransferase (UGT) enzymes, 
showed that UGT1A4, UGT2B10 and UGT2B4 catalyze 
the formation of glucuronides. The first two are involved 
in N-glucuronidation of flualprazolam and the last one 
catalyzes the formation of α-hydroxyflualprazolam glu-
curonide. In a plasma sample of a real case, only two 
(α-hydroxyflualprazolam and 4-hydroxyflualprazolam) 
out of the 7 metabolites and flualprazolam were detected, 
while in the respective urine sample, all seven metabo-
lites and the parent compound were found. Due to their 
higher abundance in urine samples, the N-glucuronide of 
flualprazolam and the glucuronides of monohydroxylated 

Fig. 2  Synthesis of flualpra-
zolam (as proposed by Fustero 
et al. [12])

Fig. 3  Phase I metabolites of 
flualprazolam

Fig. 4  Phase II metabolites of flualprazolam
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metabolites are suggested to be used as screening targets 
for the toxicological analysis of urine samples [15]. There 
are no published data concerning the activities of flualpra-
zolam metabolites.

Although the pharmacological properties of flualpra-
zolam have not extensively been studied, it is believed that 
flualprazolam acts as a positive allosteric modulator at 
 GABAA receptors, as it has a typical benzodiazepine core 
structure, thus presenting anxiolytic, sedative and hypnotic 
effects [17]. Preclinical studies described in the patent appli-
cation indicated that flualprazolam demonstrated sedative 
effects on the chimney test with intraperitoneal (i.p.) doses 
of 0.056 mg/kg; and a sedative dose in the dish test of 
0.016 mg/kg with i.p. administration. Sedative/tranquilizer 
effects were also seen on the pedestal test at i.p. doses of 
0.028 mg/kg [4].

Tests using mice models have been conducted to evalu-
ate the comparative potency of substituted benzodiazepines 
including flualprazolam. Results indicated that flualpra-
zolam was similarly potent to triazolam and more potent 
than alprazolam [18]. Reports from drug addicts confirmed 
the above finding [19]. The observed increase in the potency 
of flualprazolam as compared to alprazolam could be attrib-
uted to the substitution of fluorine in the ortho-position of 
the phenyl ring of alprazolam molecule, since fluorination of 
a drug molecule has been shown to increase binding affinity 
to the receptors and potency [20, 21].

The onset of action of flualprazolam, when administered 
orally, is reported to be 10–30 min, and the duration of 
action ranges between 6 and 14 h, exhibiting longer dura-
tion than alprazolam. Reported doses of flualprazolam range 
from 0.125 to 2 mg [22], while common doses range from 
0.25 to 0.5 mg [23]. Benzodiazepine addicts report higher 
starting doses, starting from 0.75 mg [19].

According to online users’ forums, flualprazolam is 
mainly used as hypnotic/sedative than as anxiolytic, caus-
ing ‘relaxation and immediate feelings of sleepiness’. A 
more intense hangover feeling as compared to other benzo-
diazepines has been described. Its higher potency has been 
observed by users, who suggest that flualprazolam is 3–4 
times stronger than alprazolam and equivalent to clonaz-
epam. A user has claimed that ‘It’s the most dangerous worst 
benzo I’ve ever tried…the highest I’ve gone is 1 mg and 
that puts me to sleep with no memory of falling asleep…
The euphoria will last a few hours, but the main benzodi-
azepine effects will last well into the next day if taken in 
doses of 0.75–2 mg’. ‘Tolerance seems to build quickly’, 
and withdrawal symptoms are mainly consisting of ‘tinni-
tus and insomnia while I actually was in the drugged sleep. 
Then I had one very horrible week. I could not sleep for 
3 days… Also had extreme memory problems for a week 
after I stopped using them’. Moreover, disinhibition and 
criminal activity have been observed [19, 24].

There are no published studies concerning the evaluation 
of the toxicity of flualprazolam in animals or humans; how-
ever, the drug has been associated with numerous drug user 
deaths and cases of clinical intoxications [9, 25]. Observa-
tions show that flualprazolam, when used in combination 
with other CNS depressants such as opioids or alcohol, can 
cause serious physical and psychological harm. High doses, 
especially in combination with opioids, may cause prolonged 
severe sedation, loss of consciousness, breathing difficulties, 
severe respiratory depression associated with coma or even 
death, as the opioid-induced depression is potentiated by 
flualprazolam [7–9, 25]. The fact that fatal overdoses involv-
ing flualprazolam are normally poly-substance cases makes 
understanding its potential to cause harm difficult [2].

Prevalence and use

Like other NPS, flualprazolam is widely distributed through 
the Internet in the illicit drug market, labeled as ‘research 
chemical’ and/or ‘not for human consumption’ and under 
the street name of ‘Flualp’ and ‘Hulk’ [8]. Flualprazolam is 
mostly sold as counterfeit tablets marked as Xanax/Alpra-
zolam, with an identical appearance and labeling to the com-
mercially available tablets. It is also sold as Xanax bars, 
alone or in combination with other NPS benzodiazepines, 
such as etizolam, adinazolam or other unidentified sub-
stances. Pellets, blotters and a liquid form of flualprazolam 
also exist in the market, while powders containing flualpra-
zolam also contain other harmful substances, such as fenta-
nyl, cocaine or MDMA [11, 26]. A mixture of flualprazolam 
with diphenhydramine, quinine, fentanyl and cocaine is sold 
as a powder under the name ‘Dope’ [26]. Flualprazolam has 
also been used as adulterant to isotonitazene, a new synthetic 
opioid [27].

The abuse of flualprazolam is often combined with that 
of other psychoactive substances as described above. Toxi-
cological analysis of biological samples of flualprazolam 
users showed that prescribed drugs such as buprenorphine, 
or other opioids, as well as pregabalin and gabapentin were 
also detected [28]. The concurrent use of flualprazolam with 
other NPS benzodiazepines, such as flubromazolam and 
phenazepam has also been reported [29].

The first report about flualprazolam concerned its iden-
tification in the liquid of two seized bottles used to anes-
thetize the victim of a robbery in 2017 in China [5]. In the 
next years, the use of flualprazolam has expanded rapidly. 
According to the National Forensic Laboratory Information 
System (NFLIS), the recorded number of flualprazolam-
related cases in USA increased significantly, from one in 
2017, to 112 in 2018 and to 1624 in 2019. The National Poi-
son Data System of American Association of Poison Control 
Centers (AAPCC) reported two flualprazolam intoxications 
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in 2018 and 11 in 2019, where flualprazolam was the only 
drug involved [8]. According to the annual Emerging Threat 
Reports of the Special Testing and Research Laboratory of 
Drug Enforcement Administration (DEA) for 2018 and 
2019, flualprazolam was identified in 2 and 31 seizures, 
respectively [30, 31]. In the respective report for mid-2020, 
flualprazolam was reported in 36 seizures accounting for 
47% of total NPS benzodiazepine identifications [32]. In 
California USA, 123 DUID cases positive for flualprazolam 
were reported between May 2018 and August 2019, while 
NMS Labs in Pennsylvania reported 32 DUID cases from 
13 different states, between June and November 2019, where 
flualprazolam was confirmed [25]. As many as 197 postmor-
tem and DUID cases collected in the period between August 
2019 and February 2020 from 28 different USA states and 
one province of Canada, were found positive for flualpra-
zolam. The highest number of positive cases (n = 44) was 
found in Illinois, while four states (Indiana, Michigan, Cali-
fornia and Tennessee) each had more than ten positive cases 
[21]. In two published Trend Reports, the Center for Foren-
sic Science Research and Education (CFSRE) highlighted 
the detection of 29 and 63 flualprazolam-related cases for the 
first two trimesters of 2020, respectively. The frequent use 
of flualprazolam in combination with fentanyl was noticed 
in both reports [33, 34].

In Europe, flualprazolam was first seized in Sweden in 
November 2017, while in Finland in February 2018. Kriikku 
et al. [28] reported 33 postmortem and DUID cases, in Swe-
den and Finland, where flualprazolam was involved, until 
December 2019. According to European Monitoring Cen-
tre for Drugs and Drug Addiction (EMCDDA) publishing a 
report on flualprazolam in March 2019, flualprazolam had 
been seized in Denmark, Finland, Germany, Slovenia, Swe-
den and Norway mainly as tablets [35].

Flualprazolam was one of the two new NPS benzodi-
azepines, along with flunitrazolam, seized in the UK from 
2017 to July 2019. According to the National Crime Agency 
(NCA), 17 seizures of flualprazolam had been reported dur-
ing that period [35]. In the reports of Welsh Emerging Drug 
& Identification of Novel Substances (WEDINOS), from 
July to September 2019, flualprazolam was the 8th most 
commonly identified substance [36], while in the following 
trimester, it gained more interest and ranked as the 5th most 
commonly detected substance [37]. In their annual report for 
2019–2020, flualprazolam was among the ten most common 
substances identified [38]. The number of identifications of 
flualprazolam in counterfeit tablets was almost doubled from 
17 in the third trimester of 2019, to 30 in the fourth trimester 
of the same year. In the UK, flualprazolam has been associ-
ated with 12 deaths, as a contributing factor, until March 
2020 [35].

Flualprazolam was found in 33 postmortem cases reported 
to UNODC from January 2019 to April 2020, where it was 

assessed to have either contributed to or been the cause of 
death. The presence of NPS benzodiazepines was identified 
in a large proportion that was reported to UNODC DUID 
cases, with flualprazolam and flubromazolam representing 
the two most reported NPS at 51 and 22%, respectively [2].

There are also more cases where the use of flualprazolam 
has been reported [39], but these cases have not been pub-
lished in the scientific literature.

Intoxications and fatal cases related 
to flualprazolam

The expanding abuse of flualprazolam worldwide has 
resulted in numerous cases associated to flualprazolam in 
a few years. The number of forensic cases, where flualpra-
zolam is involved, is continuously increasing, along with 
the number of drivers under the influence of flualprazolam. 
Cases of clinical intoxications have also been reported in 
the literature [11].

Flualprazolam has been identified in numerous postmor-
tem blood samples collected from drug addicts [3, 21, 28, 
40]. The analysis of 171 samples found positive for flualpra-
zolam in USA was conducted by Papsun et al. [21], between 
August 2019 and February 2020. Most of the decedents were 
male with a median age of 34 years. The concentration range 
of flualprazolam in blood samples was 2.0–620 ng/mL with 
a median concentration of 8.2 ng/mL. The concurrent use 
of other common psychoactive substances such as opioids, 
and mainly fentanyl was observed. Other findings included 
isotonitazene and other NPS benzodiazepines such as eti-
zolam. As many as 23 flualprazolam-related deaths were 
recorded in Sweden and Finland until December 2019, most 
of which were due to fatal poisoning. Most of the users were 
male and their median age was 30 years. The flualprazolam 
concentration range in blood samples was 3.0–68.0 ng/g, 
with a median concentration of 18.0 ng/g. Both medicinal 
and illegal drugs were also detected in blood samples, with 
buprenorphine being the most common finding, followed 
by alcohol, pregabalin and gabapentin, or psychoactive sub-
stances such as amphetamine and morphine [28]. A single 
femoral blood concentration of 1.94 ng/mL has also been 
reported by Mei et al. [40], when a newly developed method 
including flualprazolam was applied for the investigation 
of forensic cases. In nine flualprazolam-related cases that 
were investigated in UK between April and December 2019, 
flualprazolam found was considered to be a contributing fac-
tor and not the compound responsible for these deaths, as 
numerous other drugs, such as heroin metabolites, cocaine 
and other NPS, were detected [3].

Blumenberg et al. [11] described the first confirmed clini-
cal flualprazolam case where six teenagers consumed flual-
prazolam, after receiving the drug as a free sample, believing 
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that it was commercial Xanax. Flualprazolam was identified 
by the analysis of a fragment of a not consumed tablet and it 
was concluded that the whole tablet contained approximately 
2.75–3 mg of flualprazolam. Four patients displayed the 
expected symptoms of a benzodiazepine intoxication such 
as lethargy, slurred speech and confusion, while the other 
two were asymptomatic. One patient developed mild respira-
tory depression and the concentration of flualprazolam in its 
serum was 14.6 ng/mL. As stated in the relative article, this 
concentration is within the therapeutic range of alprazolam. 
In three patients, flualprazolam was detected in their urine 
samples. All symptoms reported subsided within 6 h [11].

In California, USA between May 2018 and August 2019, 
123 cases of flualprazolam were reported during the inves-
tigation of DUID cases. The flualprazolam concentrations 
ranged from 5 to 154 ng/mL, with a median concentration 
of 18 ng/mL. NMS Labs in Horsham, Pennsylvania con-
firmed 12 DUID cases, between June 2019 and November 
2019, positive for flualprazolam. The concentrations of flu-
alprazolam reported in these cases ranged from 8.3 to 68 ng/
mL, while the median concentration was 12 ng/mL [25]. 
Flualprazolam has been also detected in 22 blood samples 
collected during the investigation of DUID cases from four 
USA states (Pennsylvania, Mississippi, Texas, and Oregon) 
between August 2019 and February 2020. The average age 
of the drivers was 27 years and the majority of them were 
male. The flualprazolam concentration range was found to 
be between 4.4 and 68 ng/mL. In five cases, opioids, such 
as methadone and buprenorphine were also present. In one 
case, where flualprazolam was the only compound detected, 
blood concentration was 13 ng/mL and the driver displayed 
incoordination, delayed comprehension and reaction time, 
and lethargic behavior [21]. The relationship between blood 
concentrations of flualprazolam and impairment of driving 
ability was also evaluated by Heide et al. [29]. In ten cases 
positive for flualprazolam, the measured concentrations 
ranged between 3.3 and 56 ng/mL, with a median concen-
tration of 8 ng/mL. The results indicated that flualprazolam 
contributes to impairment, as in a mono-substance case, the 
concentration found was 15 ng/mL and the person’s driv-
ing ability was described as ‘considerably impaired’. In two 
other DUID cases reported by Garcia et al. [41], flualpra-
zolam was detected at concentrations of 5.4 and 45 ng/mL, 
respectively. Cannabis and/or ethanol were also consumed 
by the drivers.

Analysis of flualprazolam in biological 
samples

Many of NPS benzodiazepines give positive results to 
commercial urine immunoassays [42]. Flualprazolam has 
been shown to cross-react with commercially available 

urine benzodiazepine immunoassay kits, such as immuno-
chromatographic tests (cutoff 150 ng/mL of nordiazepam) 
[11] or immunochemical assays (enzyme-linked immuno-
sorbent assay, ELISA) (cutoff 10 ng/mL of clonazepam) 
[41]. The cross-reactivity of flualprazolam to benzodiaz-
epine-specific lateral flow immunoassay test strips that 
were designed to detect alprazolam in drug samples has 
also been evaluated. Positive results were given when con-
centrations of flualprazolam in water drug solutions were 
higher than 0.5 μg/mL [43].

The isolation of flualprazolam from blood or urine 
samples has been performed by liquid–liquid extraction 
with butyl acetate [28], a mixture of methyl tert-butyl 
ether/1-chlorobutane (60:40, v/v) [21], ethyl acetate/hep-
tane (4:1, v/v) or with methyl tert-butyl ether [29] after 
alkalinization. For the solid-phase extraction (SPE) of 
flualprazolam, mixed-mode (strong cation exchange and 
hydrophobic) [16] and Preconditioned Clean Screen XCEL 
I columns [40] have been used. Protein precipitation with 
acetonitrile or different acetonitrile/methanol mixtures has 
been used in some methods, prior to SPE [16] or before 
the injection of sample into the liquid chromatography 
(LC) system [11, 41]. When urine samples were analyzed, 
their incubation with β-glucuronidase enzyme preceded 
extraction [11, 16].

Several chromatographic methods for the identification 
and quantification of flualprazolam in biological samples 
have been described. There is only one published method 
using gas chromatography–mass spectrometry (GC–MS). 
A ZB-DRUG-1 capillary column was used for the chro-
matographic separation of flualprazolam from other ben-
zodiazepines and their metabolites. Gas chromatograph 
was coupled to a negative chemical ionization (NCI)–MS 
detector. GC–NCI-MS analysis was operated in selected 
ion monitoring (SIM) mode and the ions m/z 326 and 328 
were selected for the identification of flualprazolam [28].

Most of the published methods use LC coupled to tan-
dem mass spectrometry (MS/MS) [3, 16, 21, 29, 40, 41] 
or quadrupole time-of-flight (QTOF)-MS [11]. Both tech-
niques have also been used for the screening of blood or 
urine samples [3, 21, 29]. For the chromatographic separa-
tion, C18 [3, 11, 21, 40], biphenyl [41] and phenyl-hexyl 
(Ph6) [16, 29] columns have been used.

Analytical data, including electron ionization (EI), MS/
MS and QTOF-MS spectra of flualprazolam are available 
[44]. 13C and 1H nuclear magnetic resonance (NMR), Fou-
rier transform infrared (FTIR)-attenuated total reflectance 
(ATR) and infrared (IR) spectra are also given in the lit-
erature [5, 10]. These data could be used from toxicology 
laboratories that may encounter this emerging benzodiaz-
epine in caseworks.
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Legal status

Flualprazolam is largely not scheduled worldwide, 
although in some European countries and some USA 
states, it is considered a controlled substance. In Europe, 
due to different legislations, it is classified in different 
Schedules of the local drug laws. In Sweden, flualprazolam 
has been added in Annex 1 of the amended Ordinance 
(1992:1554) on the control of narcotic drugs, since 2018 
[45]. In Finland, it has been classified as a narcotic and 
placed in Schedule IV of the Single Convention on Nar-
cotic Drugs of 1961, after a government decree in July 
2019 [46]. In the UK, following a recommendation of the 
Advisory Council on the Misuse of Drugs (ACMD) made 
in April 2020, flualprazolam became controlled from Sep-
tember 2020 as a Class C drug under Misuse of Drugs 
Act 1971 and placed in Schedule 1 to the Misuse of Drug 
Regulations 2001 [7].

In USA, flualprazolam is not currently controlled under 
the Controlled Substance Act but is controlled in a num-
ber of states, such as Louisiana and Virginia [8, 47, 48]. 
In Oregon, it is placed under Schedule 1 as a substituted 
benzodiazepine and according to the state legislation [49], 
while in Hawaii, its scheduling will take effect on the 15th 
of November 2020 [48].

According to the Office of Drug Control of the Austral-
ian Government, the import and export of flualprazolam 
is controlled [50].

In October 2019, the World Health Organization’s 
Expert Committee on Drug Dependence (WHO ECDD) 
published a Critical Review Report about flualprazolam 
[9]. WHO Technical Report No 1026, based on the poten-
tial of flualprazolam to produce dependence and CNS 
depression, as other controlled benzodiazepines, and exist-
ing evidence that it can be a public health threat and a 
social problem, recommended that flualprazolam should 
be added to Schedule IV of the 1971 Convention on Psy-
chotropic Substances [51]. The United Nations Commis-
sion on Narcotic Drugs (CND) adopted the WHO ECDD 
recommendation at their 63rd Session held in March 2020. 
The addition of flualprazolam to Schedule IV of the 1971 
Convention on Psychotropic Substances is decided to force 
on the 3rd of November 2020, to avoid an imminent hazard 
to the health and safety of the public [52].

In Japan, flualprazolam was designated as a narcotic 
since July 2020 [53].

Conclusions

Flualprazolam, a designer benzodiazepine that has recently 
emerged into the illicit drug market has been involved in 
an increasing number of forensic as well as clinical cases. 
Despite the lack of scientific information on the clinical 
effects and pharmacologic characteristics of flualprazolam, 
this new NPS has similar pharmacological action but much 
stronger effects than alprazolam, also confirmed by anec-
dotal online reports. Symptoms of flualprazolam intoxica-
tion include sedation, hypnotic effects and amnesia, while 
its combined use with other CNS psychoactive depres-
sants increases the risk of respiratory depression and 
death. The urgent international control of flualprazolam, 
aiming to reduce prevalence and to prevent its increasing 
abuse worldwide, is necessary, and it has been proposed 
and adopted by international stakeholders.
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