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Abstract
Purpose of Review With the continuous emergence of new psychoactive substances, drug checking (DC) services are challenged
by an increasingly complex drug market. Considering the resumed scientific and public interest in serotonergic psychedelics
(SPs) like LSD, psilocybin, and 2C-B, we present the results of a literature search investigating the presence and proportion of
SPs in DC samples.
Recent Findings In 15 identified reports, submission and detection rates of SPs were comparably low, but increasing. Samples
contained considerable amounts of adulterations or analogues, mostly novel SPs with unknown toxicological profiles and in
some cases potentially life-threatening effects. The detection of SPs, however, requires advanced analysis techniques currently
not available to most DC services.
Summary Given the substantial proportion of novel SPs in DC samples and the associated risks, DC can be a valuable harm
reduction and monitoring tool for SPs if analysis techniques with high sensitivity are employed.

Keywords Serotonergic psychedelics . New psychoactive substances . NBOMes . Drug checking . Harm reduction . Drug
monitoring

Introduction

Drug checking (DC) is a harm reduction tool and a drug market
monitoring measure that enables potential substance users to
anonymously submit samples of substances they intend to use

for chemical analysis [1]. By combining fact-based information
on the composition of substances with a consultative talk provid-
ed by a trained staff, DC has shown to prevent adverse health
effects in generally hard-to-reach groups of users who are am-
biguous about consulting conventional substance use support
services [1–4]. Additionally, awareness can be raised regarding
associated health risks of the detected compound(s), harm
minimisation strategies, harmful substance use patterns, and, if
requested, low-threshold referral to treatment programmes [5, 6].
Furthermore, DC has also proven to be a valuable tool for mon-
itoring recreationally used substances from unregulated markets
and for disseminating public warning campaigns in a factual and
timely manner [7•], e.g. as part of the EU Early Warning System
on new psychoactive substances (NPS) [8]. In 2017, 29 DC
organisations operated in 20 countries, with the Dutch Drugs
Information and Monitoring System (DIMS) being one of the
oldest [7•, 9].

Originally, the majority of samples submitted to DC ser-
vices contained stimulants used in party settings, namely
MDMA (ecstasy), amphetamine, and cocaine [5]. However,
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the illicit substance market has become more complex in
terms of variety and combination of substances used [10].
Therefore, DC services have been required to detect and mon-
itor evermore substances, which is often limited by the avail-
able analysis techniques [11, 12]. Along with the renewed
scientific interest in the therapeutic potential of serotonergic
psychedelics (SPs) like LSD, psilocybin (4-phosphoryloxy-
N,N-dimethyltryptamine in “magic mushrooms”), and aya-
huasca [13], reports also indicate a comparably low but in-
creasing recreational use of SPs in recent years [14–20].

SPs share agonist action at type 2A serotonin (5-HT2a) recep-
tors as themainmechanism of action for psychedelic effects [21].
Classic SPs include substances like LSD, psilocybin, DMT, and
mescaline, with LSD still being the most commonly used SP
worldwide, a semi-synthetic compound that has pharmacologi-
cally been intensively investigated with regard to its pharmaco-
logical [22] and psychoactive [23] properties. Other classic SPs
like psilocybin, DMT, and mescaline are naturally occurring
substances with a relatively long history of human usage [24].
More recently, however, a variety of novel synthetic SPs has
emerged, labelled as NPS. Per definition, NPS are substances
that are not controlled by the 1961 Single Convention on
Narcotic Drugs or the 1971 Convention on Psychotropic
Substances [25]. In contrast to the classic SPs, the pharmacolog-
ical and toxicological properties of most of these novel sub-
stances are widely unknown, leading to unpredictable risks when
used intendedly or unintendedly.

As shown in Fig. 1, SPs can structurally be categorised into
three main chemical types of 5-HT2a agonists: tryptamines
(e.g. psilocybin, DMT), which are found in fungi, plants,
and animals [26] and most closely resemble the natural neu-
rotransmitter serotonin [27]; lysergamides (e.g. LSD, AL-
LAD), which can be considered to be rigidified tryptamines
[27] derived from alkaloids produced by the ergot fungus; and
psychedelic phenethylamines, of which mescaline is its only
naturally occurring psychedelic compound [22, 28]. While all
groups comprise both classic and novel SPs, the variety of
novel SPs is particularly pronounced in the phenethylamine
group due to the comparably easy synthesisation and the large
amount of possible modifications [28]. Therefore,
phenethylamines can be further divided into substituted 2,5-
dimethoxy-amphetamine derivatives (DOx, e.g. DOB),
substituted 2,5-dimethoxy-phenethylamine derivatives (2C-
x, e.g. 2C-B), and the more recently emerged N-benzylated
derivatives of 2C-x (NBOMes, e.g. 25I-NBOMe) [29•, 30]
(see list of abbreviations). Interestingly, participants in early
studies failed to discriminate between the subjective experi-
ence of the tryptamine psilocybin, the lysergamide LSD, and
the phenethylaminemescaline [31, 32]; however, quantitative
data obtained from experience reports [33] and validated psy-
chometric instruments indicate slight differences [23, 34].

Besides their addictive potential, the use of stimulants, opi-
oids, and other substances is predominantly associated with

physical risks, i.e. toxicity related to unknown quantity (i.e.
the actual dosage) and purity (i.e. adulterations or analogues).
In contrast, SPs are generally not associated with addictive
properties, and their acute risks are rather of a psychological
nature [35•]. However, given the large number of NPS that
emerge every year [36, 37], novel SPs like NBOMes may
become an increasing public health concern, as they have
resulted in numerous cases of health-related incidents and fa-
talities [38, 39].

Given the aforementioned recently increased interest in
SPs use, the continuous emergence of novel SPs, and the
potential psychological harms associated with recreational
SPs use, the aim of the present review was to find out which
relevance SPs have in currently operating DC services.
Therefore, we investigate the presence and proportion of SPs
in submitted DC samples as well as the adulterations and
analogues of SPs found in submitted DC samples. In addition,
we discuss what physical and psychological harms are asso-
ciated with SPs detected by DC services and what challenges
are associated with their detection.

Methods

To investigate the presence and proportion of SPs, as well as
their adulterations and analogues in recent DC samples, we
performed a literature search in PubMed (MEDLINE) using
the terms “drug checking” OR “pill testing” OR “drug safety
testing”. Additionally, hand-searched references of retrieved
articles and Google Scholar were screened. We included peer-
reviewed articles published between January 1980 and
March 2021 in English, Dutch, or German, which provide
original information on submission or detection of SPs by
international DC services.

Results on Serotonergic Psychedelics
in Submitted Drug Checking Samples

The search strategy in PubMed (MEDLINE) yielded 184 da-
tabase records, of which 14 records contained original infor-
mation on submission or DC of SPs by drug checking ser-
vices. One additional report was identified via additional man-
ual search [40]. All 15 reports we included were published in
English from 2005 onward, providing information for the
Netherlands, Spain, UK, Italy, Portugal, Belgium, Canada,
and Australia.

The Netherlands

Hondebrink et al. investigated the NPS prevalence rates in
forensic samples and poison centre data from the Dutch
Poisons Information Centre as well as in DC samples
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submitted to DIMS between 2007–2013 [40] and 2013–2017
[41••]. The authors stated that the number of NPS in submitted
samples had increased over the last decade despite consider-
able annual variations. While NPS were found in 0.5% of

submitted samples in 2007, they accounted for 7.6% in 2013
[40] and 11% in 2017 [41••]. NPS incidence rates significantly
increased in DC samples between 2013 and 2016 (7–15%).
DC samp l e s i nvo lv i ng NPS ma in l y con t a i n ed

Fig. 1 Chemical structures of the main classes of serotonergic
psychedelics and examples of their derivatives, including the
neurotransmitter serotonin. A Tryptamine and its derivatives: serotonin,
psilocin (4-hydroxy-N,N-dimethyltryptamine; dephosphorylated
psilocybin), DMT, AMT, 4-HO-MET, 5-MeO-MIPT, and 4-AcO-

DMT. B Lysergamide and its derivatives: LSD, 1P-LSD, and AL-LAD.
C Phenethylamine and its derivatives with psychedelic properties:
mescaline, 2C-B, 25B-NBOMe, 25I-NBOMe, DOM, DOI, and Bromo-
DragonFLY (see list of abbreviations for names of chemical compounds)
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phenethylamines in general between 2013 and 2017 (80%), of
which the psychedelic 2C-x derivatives were the second most
frequently detected within the group of phenethylamines
throughout this period (17–36%), with a significant increase
between 2013 and 2016. Overall, DIMS detected 11 different
tryptamines and 19 different psychedelic phenethylamines,
including DOx, AMT, and NBOMes, between 2013 and
2017 [41••]. Brunt and Niesink reported on the purity and
content of psychedelic samples submitted to DIMS between
1999 and 2010 [5]. By far, the most prevalent SPs were LSD,
followed by 2C-B. Other SPs were found on a sporadic basis,
e.g. DMT, 5-MeO-DiPT, 2C-T-2, and 2C-T-7. The number of
submitted LSD samples increased substantially from 6 sam-
ples in 1999 to 66 in the first half of 2010, whereas 2C-B was
increasingly found in the second half of the 2000s, also in
LSD and ecstasy samples. Between 1999 and 2010, around
80% of samples submitted as LSD contained LSD, with con-
siderable annual variations. While in 2002, only 26% of sam-
ples contained LSD and the most prevalent adulterations were
methamphetamine or DOB; in 2007, over 95% of samples
contained LSD but some samples contained the very potent
synthetic opioid fentanyl, prompting warning campaigns.

Spain

The DC service “Energy Control” reported a progressive in-
crease in samples submitted as tryptamines between 2006 and
2015 [42••]. Tryptamines accounted for 1.7% of all submitted
samples (n = 25,296). About half of the tryptamine samples
(46.8%) were regulated and therefore illegal under Spanish
law, namely DMT, psilocin, psilocybin, DET, or AET. The
quality of regulated vs. unregulated tryptamine samples was
relatively similar, with 62.7% vs. 64.7% containing the ex-
pected substance, 21.1% vs. 24.6% containing an additional
psychoactive tryptamine, and 3.4% vs. 2.2% containing non-
tryptamine substances, respectively. However, 10.8% of reg-
ulated tryptamines contained no active substance, compared
to 2.2% of unregulated tryptamines. The most prevalent sub-
stances found in samples were 4-AcO-DMT, which was pat-
ented by Hofmann and co-workers in 1963, with similar psy-
choactive properties like psilocybin, but largely unknown
pharmacological characteristics [43, 44], followed by AMT,
5-MeO-DMT, 5-MeO-DiPT, and bufotenine (N,N-
dimethylserotonin). One sample delivered as 5-MeO-MALT
contained 25C-NBOMe. Between 2009 and 2012, “Energy
Control” also reported an increase in the number of NPS adul-
terations in controlled substances [45]. Notably, the most fre-
quently detected NPS adulterant was 2C-B, which was found
especially often in MDMA tablets. Of the 173 adulterated
samples, nine samples were sold as LSD (5.2%) and two sam-
ples were sold as mescaline (1.2%). Those samples were ex-
clusively adulterated with novel SPs, namely NBOMes, 2C-x,
and DOx. In 2014–2015, however, no adulterations were

found in LSD samples bought from online cryptomarkets
[46].

UK

Measham evaluated a stationary DC service in 2 cities in 2018
[47]. Of the 171 submitted samples, 12.2% were submitted as
SPs, and in 14.6% of all submitted samples, SPs were detect-
ed. Identified SPs comprised LSD, 2C-B, DMT, mescaline,
and 5-MeO-MiPT in addition to 25C-NBOH and 25D-
NBOMe mis-sold as LSD, prompting social media alerts.
The on-site DC of “The Loop” at a UK festival in 2016 iden-
tified LSD in two samples (0.9%) and NPS in three samples
(1.3%) among the 247 submitted samples [3]. Information on
the individual purity of the samples is missing, except that
19.5% of all samples were mis-sold and that substances ac-
quired at the festival were more than twice as likely to contain
adulterations or analogues compared with those bought off-
site (27% vs. 12%).

Canada

At multiple music festivals and events in 2018, 4.2% of the
336 samples submitted to an on-site DC service were expected
to be SPs such as 2C-x, DMT, 4-AcO-DMT, and 4-HO-MET
[48]. Among all categories of substances tested, multiple NPS
were found, including the SP 2C-x (n = 7) and 31 unknown
substances.

Portugal

In contrast, 29.7% of 753 samples submitted to the on-site DC
service at the 2016 electronic open-air festival “Boom” were
expected to be SPs, with LSD being the second most tested
substance at this festival after MDMA [4]. While all 2C-B
samples were unadulterated, 11.6% of expected LSD samples
contained an NBOMe or DOx and one sample of 2C-E also
contained an NBOMe. Martins et al. assessed the misrepre-
sentation of LSD at the “Boom” festival in 2014, where a
larger than expected proportion of alerts were disseminated
compared to 2012 [49]. Of the 245 submitted LSD samples,
67.3% contained LSD only, 0.8% contained adulterations,
and in 7.8% of the samples, no psychoactive substance was
detected. However, 24.1% contained another psychoactive
substance instead of LSD, e.g. DOx in 11.4% and NBOMes
in 9.8%.

Italy

Similar adulterations were found at 27 music events across
Italy during 2016 and 2017 [50]. Among the 472 submitted
samples, 18 (3.8%) were identified as SPs, of which 13 (2.8%)
were NPS such as NBOMes, 2C-x, DOx, 5-MeO-MiPT, and

392 Curr Addict Rep (2021) 8:389–398



4-AcO-MET. Each of those NPS was also found among the
10 mis-sold SPs samples (2.1%), in addition to the mis-sold
MDMA sample containing 5-MeO-MiPT. In 2019, however,
no adulterations or analogues were found in the 4 SPs samples
(2%) submitted at 5 music events in Italy [51].

Australia

At an Australian festival, a study from 2005 reported an al-
leged presence of SPs in 5 adulterated ecstasy pills, but their
analysis technique was insufficient to identify the specific
substance [52].

Belgium

The Belgian DC service “Modus Vivendi” also reported the
presence of 5-MeO-MiPT and N-Et-2,3-MDPEA among two
of the 287 on-site samples sold as amphetamine, cocaine, or
ketamine between 2018 and 2019 [53].

Discussion

In the present review investigating the presence and propor-
tion of SPs in samples submitted to DC services, we report the
following findings: Firstly, we found that SPs constitute a
relatively low but increasing proportion of all submitted sub-
stances to DC services, with considerable variations between
and across stationary and on-site services worldwide.
Secondly, most DC services reported the presence of unex-
pected SPs in mis-sold (non-psychedelic) samples. Thirdly,
adulterations or analogues containing novel SPs were also
relatively common among all DC services. In contrast to syn-
thetic and semi-synthetic SPs, plants or fungi like ayahuasca,
peyote, and psilocybin (“magic mushrooms”) were not report-
ed to have been submitted to DC services.

While these findings are limited to peer-reviewed articles
reporting data from different years and thus, not necessarily
reflect the global situation, they are in line with data provided
by the European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA) and the United Nations Office on
Drugs and Crime (UNODC). Across all European DC ser-
vices who report via the Trans European Drug Information
(TEDI) network, LSD accounted for 9.4% and NPS in general
for 3.9% of all submitted samples in the first half of 2018 [54].
During the first half of 2019, however, NPS in general
accounted for 5% of all submitted DC samples [55]. Novel
SPs, in particular 1P-LSD and 4-AcO-DMT, were the second
most common NPS class detected after stimulants. Similarly,
the UNODC stated that in December 2020, 15% of the 1047
recorded NPS belonged to the SPs class [56].

Considering the substantial number of submitted SPs and
the relatively common detection of novel SPs by DC services,
it is worth discussing the potential harms of novel SPs.

Harms Associated with Serotonergic Psychedelics

In general, it is well known that psychological aspects of psy-
chedelic experiences highly depend on the interaction of the
drug (e.g. dosage and effects), set (e.g. intention, preparation,
and the characteristics of the individual), and setting (i.e. the
environment) in which a substance is used [57]. This is espe-
cially relevant for SPs, given their potential to facilitate pro-
found alterations of consciousness [34], intense feelings of
suggestibility for external and internal influences [58–60],
and enduring effects that outlast the acute action of the sub-
stances on the central nervous system [61]. While classic SPs
are considered to be relatively safe when administered to
healthy, high-functioning, and well-prepared study partici-
pants in a closely monitored research environment [35•], rec-
reational use may be associated with an increased risk of acute
adverse reactions or subacute and long-term persisting adverse
psychological effects [35•, 59], as discussed later. Of particu-
lar concern is the unintended ingestion of SPs, as multiple DC
services reported the presence of SPs in mis-sold non-psyche-
delic samples [5, 45, 50, 52, 53]. Aside from the harms related
to an inappropriate set and setting, there are substance-specific
harms related to the physiological and psychological effects
that also have to be considered.

In contrast to classic SPs, the acute toxicity and long-term
health effects of novel SPs are often unknown. The most com-
mon novel SPs detected by DC services belong to the
phenethylamine groups DOx, 2C-x, and NBOMes.While nat-
urally occurring SPs are partial 5-HT2a agonists, some
phenethylamine derivatives such as NBOMes exhibit full ag-
onist action at 5-HT2a sites, which partly explains the toxico-
logical profile due to increased potency and associated health
risks such as the central serotonin syndrome [38]. There are
anecdotal reports of serotonergic and sympathomimetic toxic
effects, such as vomiting, diarrhoea, metabolic acidosis, my-
driasis, vasoconstriction, hypertension, hyperthermia, muscle
rigidity, agitation, convulsion, seizures, thrombocytopenia,
rhabdomyolysis, renal or multi-organ failure, coma, and death
[29•, 62–64].

The intensity and frequency of those symptoms appear to
be marked in novel N-benzylated phenethylamines, i.e.
NBOMes [39]. A systematic review identified 70 cases of
intoxication by NBOMes, of which 7 (10%) were fatal [65].
Of special concern is the risk of overdosing due to the very
high potency of NBOMes, which are nasally, sublingually, or
buccally active at sub-milligramme dosages, similar to active
dosages of LSD [66]. While the risk of overdosing is especial-
ly great when NBOMes are nasally insufflated, sublingual or
buccal administration of blotter papers also increases the risk
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of overdosing, since it has been reported that some parts
contained considerably higher quantities of 25I-NBOMe and
25C-NBOMe compared to other parts [67], which is problem-
atic for correct dose determination. Apart from multiple fatal-
ities due to NBOMes, namely 25I-NBOMe, 25B-NBOMe,
and 25C-NBOMe (for a review, see [39]), fatalities have also
been associated with other novel SPs, e.g. tryptamines (AMT,
5-MeO-AMT, AET, 5-OH-DMT [68]) and derivatives of the
phenethylamine groups 2C-x (2C-E [69, 70], 2C-T-7, 2C-T-
21 [71]) and DOx (DOB, DOC [62, 72], Bromo-DragonFLY
[73]) (see list of abbreviations). Even if the exact toxicological
mechanisms are not well understood in humans, animal stud-
ies indicate neuro- and genotoxic properties of certain SPs,
such as 5-MeO-DIPT [74], 2C-C, 2C-P [75], and 25B-
NBOMe [76, 77]. In the case of 2C-B, poisonings reported
to the Dutch Poisons Information Centre were mild to moder-
ate [64] according to the Poisoning Severity Score [78], but
severe neurological reactions to 2C-B have also been reported,
i.e. central serotonin syndrome, epileptic seizures, cerebral
oedema [79], and cerebral vasculopathy [80]. These aspects
are of high relevance, as 2C-B is currently the third most
popular SP in recreational users, following LSD and psilocy-
bin [17].

In most cases, however, physical risks of SPs are not due to
the general toxicity of the substance, but rather to the profound
and sometimes overwhelming psychological effects that can
lead to accidents and other harmful and potentially fatal be-
haviours. Acute adverse psychological effects include dys-
phoria, panic, confusion, hallucinations, paranoid thought, ag-
gression, and anxiety [38, 64]. These symptoms could be es-
pecially problematic by using long-acting phenethylamine
psychedelics like DOB and DOI, with effects lasting for up
to 36 h [81], or in cases of unintended consumption of SPs due
to mis-sold non-psychedelic samples. Of concern are recent
incidences of LSD poisonings following insufflation of a
white powder mis-sold as cocaine [82]. Four subjects required
hospitalisation showing clinical features of hallucinations, ag-
itation, vomiting, sedation, hypertension, and mydriasis, but
were discharged without persistent injury. Another major con-
cern are the unpredictable physiological and psychological
effects of polydrug use, as it is especially common at music
events and festivals [83]. The concomitant use of other sero-
tonergic substances, e.g. selective serotonin reuptake or
monoamine oxidase inhibitors, could further increase the risk
of serotonergic toxicity [84]. Also, the concomitant use of
other substance classes, either intentionally or unintentionally
due to adulterations, could be a health risk since LSD has been
shown to potentiate the neurotoxic effect of MDMA in ani-
mals [85]. Notably, in addition to the acute effects and risks of
SPs, there are also several reports of subacute and long-term
persisting adverse psychological effects associated with their
recreational use, including psychosis [86], hallucinogen
persist ing perception disorder (HPPD) [87], and

depersonalisation/derealisation syndrome (DDS) [88], espe-
cially emphasising risks and potential consequences of unin-
tended ingestion as mis-sold substances or adulterants by un-
prepared users.

Taken together, physical and psychological harms of both
classic and novel SPs to the user can be reduced by consider-
ing the purity and, if possible, the dosage of the substance as
well as ensuring an appropriate set and setting for use. As the
acute and long-term health effects of novel SPs are generally
not known and could potentially be life-threatening, DC is a
valuable tool for reducing risks by detecting SPs in samples
bought as SPs or in other non-SPs samples, since unintended
ingestion under inappropriate conditions is associated with
major risks in this group of substances. However, the detec-
tion of SPs by DC services comes with certain hurdles and
challenges.

Challenges for Drug Checking in Reducing
Psychedelic-Related Harm

First and foremost, the extent of harm reduction relies on the
accuracy and reliability of the analysis results [7•]. The detec-
tion and quantification of SPs require the use of analysis tech-
niques with high sensitivity, like hyphenated techniques, in-
volving liquid or gas chromatography and mass spectrometry
(MS), in addition to the use of reference standards for quanti-
fication purposes [89•]. These analysis techniques are usually
costly and often limited to stationary DC services due to the
equipment required. If DC services are, nevertheless, able to
provide such analysis on-site, an adequate counselling and
communication of the results to the potential substance user
must be ensured even in a noisy and distracting party
environment.

An analytical challenge is also presented by the substantial
number of novel SPs, for which the reference standards or
mass spectrum of recently evolved substances may not be
available in libraries, so substances’ identification may be
missed [68]. As not all DC services have the means to quantify
SPs withMS, qualitative techniques such as Fourier transform
infrared (FTIR) spectroscopy [48], Raman spectroscopy (RS)
[50], low-voltage paper spray ionisation quadrupole time-of-
flight (QTOF)-MS [90], thin-layer chromatography (TLC), or
colorimetric reagent tests [4] may be used at least for qualita-
tive analysis, i.e. to detect the presence or absence of a com-
ponent. Unlike the least precise colorimetric reagent tests, the
aforementioned technologies are relatively expensive and
sometimes require a laboratory. In spite of their limited sensi-
tivity, portable RS and FTIR have a good specificity for de-
tecting the most abundant molecules on-site, but not necessar-
ily adulterants or cutting agents [89•].

If jurisprudential challenges in some countries may not
allow organisations or safer nightlife projects to analyse sub-
stances, as it usually involves the possession of an illegal
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substance, potential legal risks could be prevented with the
use of RS since substance contact by personnel is not required.
Furthermore, advice could be given regarding problematic
indications (e.g. bitter taste and sublingual numbing caused
by NBOMes [91]), and less precise strategies could be
employed such as the use of ultraviolet (UV) light to detect
LSD, as it exhibits fluorescence under UV excitation [92].
However, given the limited sensitivity and specificity of qual-
itative analysis techniques and the associated harms thereof,
such DC services need to inform potential substance users
about these limitations and should consider a collaboration
with laboratories to ensure detection, quantification, and mon-
itoring of substances, including SPs.

Conclusions

The increasing interest in serotonergic psychedelics (SPs) and
the potential risks and harms associated with the use of classic
and novel SPs justify efforts to establish advanced analysis
techniques. If such techniques are not available, DC services
should aim to collaborate with laboratories to provide detec-
tion and quantification of SPs, thereby also contributing to
effective market monitoring. Despite the comparably low sub-
mission rate of SPs to DC services and the considerable cost of
their analyses, DC services are also valuable tools for raising
awareness on the risk of SPs adulterations in non-psychedelic
drug samples, the potential harm associated with SPs use in
general, and with novel SPs in particular, and corresponding
harm minimisation strategies for otherwise hard-to-reach sub-
stance user communities. More specifically, detection of SPs
might be especially useful with regard to certain novel syn-
thetic phenethylamine psychedelics such as NBOMes, which
have been detected in samples sold as LSD or MDMA,
exhibiting a higher level of toxicity and sometimes unpredict-
ably prolonged durations of action. Despite these opportuni-
ties for DC to reduce the SP-related harm to recreational sub-
stance users, DC should be incorporated in a well-informed
comprehensive drug approach required to deal with this public
health concern.

Abbreviations 1P-LSD, 1-propionyl-d-LSD; 25B-NBOMe, 2-(4-bro-
mo-2,5-dimethoxyphenyl)-N-(2-methoxybenzyl)ethanamine; 25C-
NBOMe , 2 - ( 4 - c h l o r o - 2 , 5 - d i m e t h o x y p h e n y l ) - N - ( 2 -
methoxybenzyl)ethanamine; 25D-NBOMe, 2-(4-methyl-2,5-
dimethoxyphenyl)-N-2-(methoxybenzyl)ethanamine; 25I-NBOMe ,
2-(4-iodo-2,5-dimethoxyphenyl)-N-(2-methoxybenzyl)ethanamine; 2C-
B, 4-bromo-2,5-dimethoxy-4-bromo-phenethylamine; 2C-C, 4-chloro-
2,5-dimethoxyphenethylamine; 2C-H, 2,5-dimethoxyphenethylamine;
2C-I, 4-iodo-2,5-dimethoxyphenethylamine; 2C-P, 4-propyl-2,5-
d ime t h o x yph e n e t h y l am i n e ; 2C -T - 2 , 4 - e t h y l t h i o - 2 , 5 -
dimethoxyphenethylamine; 2C-T-21, 4-(2-fluoroehtylthio)-2,5-
d ime thoxyphene t hy l amine ; 2C -T -7 , 4 -p ropy l t h i o - 2 , 5 -
dimethoxyphenethylamine; 4-AcO-DMT, 4-acetoxy-N,N-

dimethyl t ryptamine; 4-AcO-MET, 4-ace toxy-N-e thyl -N-
methyltryptamine; 4-HO-MET, 4-hydroxy-N-ethyl-N-methyltryptamine;
5-MeO-AMT, 5-methoxy-α-methyltryptamine; 5-MeO-DiPT, 5-
methoxy-diisopropyltryptamine; 5-MeO-DMT, 5-methoxy-dimethyl-
tryptamine; 5-MeO-MALT, 5-methoxy-N-methyl-N-allyltryptamine; 5-
MeO-MiPT, 5-methoxy-N-methyl-N-isopropyltryptamine; AET, α-
ethyltryptamine; AL-LAD, 6-allyl-6-nor-lysergic acid diethylamide;
AMT , α-methyltryptamine; Bromo-DragonFLY, 8-bromo-4-(2-
am inop ropy l ) benzod i f u r an ; DC , d rug check ing ; DDS ,
depersonalisation/derealisation syndrome; DET, N,N-diethyltryptamine;
DIMS, Drugs Information and Monitoring System; DMT, N,N-dimeth-
yltryptamine; DOB, 2,5-dimethoxy-4-bromoamphetamine; DOC, 4-
chloro-2,5-dimethoxyamphetamine; DOI, 2,5-dimethoxy-4-
iodoamphetamine; EMCDDA, European Monitoring Centre for Drugs
and Drug Addiction; FTIR, Fourier transform infrared spectroscopy;
HPPD, hallucinogen persisting perception disorder; LSD, lysergic acid
diethylamide; MDMA, 3,4-methylenedioxymethamphetamine; MS,
m a s s s p e c t r om e t r y ; N - E t - 2 , 3 -MDPEA , N - e t h y l - 2 , 3 -
methylenedioxyphenetylamine; NPS, new psychoactive substances;
QTOF, low-voltage paper spray ionisation quadrupole time-of-flight;
RS, Raman spectroscopy; TEDI, Trans European Drug Information;
TLC, thin-layer chromatography; UK, United Kingdom; UNODC,
United Nations Office on Drugs and Crime; UV, ultraviolet
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