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Abstract: Background: The emergence of psychoactive designer drugs has significantly increased 
over the last few years. Customs officials are responsible for the control of products entering the Euro-
pean Union (EU) market. This control applies to chemicals in general, pharmaceutical products and 
medicines. Numerous products imported from non-EU countries, often declared as ‘bath salts’ or ‘fer-
tilizers’, contain new psychoactive substance (NPS).  

Review: These are not necessarily controlled under international law, but may be subject to monitoring 
in agreement with EU legislation. This situation imposes substantial challenges, for example, for the 
maintenance of spectral libraries used for their detection by designated laboratories. The chemical 
identification of new substances, with the use of powerful instrumentation, and the time needed for de-
tailed analysis and interpretation of the results, demands considerable commitment. The EU Joint Re-
search Centre endeavors to provide scientific support to EU Customs laboratories to facilitate rapid 
identification and characterisation of seized samples. In addition to analysing known NPS, several new 
chemical entities have also been identified. Frequently, these belong to NPS classes already notified to 
the European Monitoring Centre for Drugs and Drug Addiction (EMCDDA) by the European Early-
Warning System (EWS).  

Conclusion: The aim of this paper is to discuss the implementation of workflow mechanisms that are 
in place in order to facilitate the monitoring, communication and management of analytical data. The 
rapid dissemination of this information between control authorities strives to help protect EU citizens 
against the health risks posed by harmful substances.  
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1. INTRODUCTION 

 New psychoactive substance (NPS), sometimes also re-
ferred to as designer drugs, are typically manufactured to 
mimic controlled psychoactive drugs that affect the central 
nervous system. These NPS are not necessarily controlled 
under the national or international law and their rapid ap-
pearance, as well as the lack of information regarding their 
biological effects, may seriously endanger the lives and 
health of users of these recreational drugs. The fact that they 
are not controlled by legislation and are often available from 
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online retailers, might contribute to the erroneous perception 
of their safety amongst naive users. Moreover, mislabelled 
products inconsistent with their contents frequently occur 
[1]. Due to their fast-changing chemical nature, adequate 
levels of information about psychoactive, toxicological and 
also physicochemical properties of NPS tend to emerge with 
considerable delay. Consequently, there is a need to promote 
understanding with regards to toxicology and metabolism 
studies [2-6]. NPS have also been reported as adulterants in 
controlled drugs and dietary/food supplements [7, 8]. The 
impact on public health has received a lot of media attention 
further to outbreaks of intoxications with new substances [9]. 
A particularly concerning development can be seen in the 
fentanyl crisis in Canada, where this potent opioid was de-
tected in approximately 400 lethal overdose cases in 2016 
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[10], followed by an increasing number of cases in Europe 
[11].  

 The monitoring of these recreational drugs as well as fast 
identification of new substances are therefore important for 
protecting the health of EU citizens. The monitoring and 
exchange of information on NPS through the EWS (Early 
Warning System) were established by Council Decision 
2005/387/JHA. The EMCDDA (European Monitoring Cen-
tre for Drugs and Drug Addiction) collects information and 
provides the EU and its Member States (MS) with a factual 
overview of drug problems in Europe where currently over 
620 NPS are being monitored [12]. The rapid identification 
and reporting of new compounds via the EWS enable the EU 
Member States to take timely decisions on the appropriate 
measures required to control the most harmful substances 
[1]. The European Union has recently adopted a new legisla-
tion to rapidly respond to public health and security threats 
caused by new psychoactive substances (NPS) which will 
significantly strengthen the existing processes by streamlin-
ing and accelerating data-collection and assessment proce-
dures with shorter deadlines [13, 14].  

 Customs authorities are responsible for the control of 
goods and chemical products entering the European Com-
munity market. These include a broad range of substances 
such as pharmaceutical products, medicines and research 
chemicals. Moreover, they are responsible for collecting and 
safeguarding customs duties, and controlling the flow of 
goods into, and out of, the EU acting also as the first possible 
check-point for chemical products imported into Europe by 
its different borders (maritime, air and terrestrial). In the past 
decade, Customs authorities reported an increasing number 
of NPS being imported from non-European Union countries, 
often mislabelled as ‘bath salts’, ‘fertilizers’ or ‘research 
chemicals’ that represent analogues or precursors of known 
psychoactive substances, licit (medical) or illicit drugs [12, 
15]. 

 The routine control performed by the Customs laborato-
ries generally includes the use of GC-MS (Gas Chromatog-
raphy-Mass Spectrometry) and FT-IR (Fourier Transform 
Infrared Spectroscopy) followed by the search for a match 
with known chemicals in a number of spectral libraries. The 
Scientific Working Group for the Analysis of Seized Drugs 
(SWGDRUG) has established infrared and mass spectral 
libraries to help with the forensic examination of illicit and 
new drugs [16]. These libraries are available for download in 
several manufacturer proprietary formats and also in open 
format (NIST, JCAMP) on the SWGDRUG website. The 
company Cayman Chemical is also making available an 
electron ionisation mass spectral library originating from 
drug standards [17]. It is common practice in forensic and 
customs laboratories to install these spectral libraries on the 
computers of their analytical instruments to help with the 
recognition of a large number of illicit drugs and new drugs 
in seized samples. This procedure facilitates the efficient 
monitoring of substances found on the market. However, the 
time lag potentially arising from updating these libraries may 
hinder the fast detection of new substances recently identi-
fied elsewhere. Moreover, the validation, notification and 
possibly the publication of scientific data on the identifica-
tion of a new molecule, may also cause delays. Conse-

quently, the sharing and dissemination of useful analytical 
data within a broad forensic community can take up to sev-
eral months.  

 The appearance of new substances on the EU market 
reached a peak of ca. hundred new compounds per year for 
2014 and 2015 as presented in the EMCDDA report of 2017 
[12]. The rapid sharing of validated spectral data is required 
to allow for both the efficient monitoring of NPS in Europe 
and to prevent the duplication of efforts in laboratories, 
which may inadvertently be “struggling” to identify the same 
new substance.  

 In addition to these spectral libraries, one can also check 
for information on systems available online where more fre-
quent updates of analytical data on recently identified NPS 
can be found (e.g. the GC-MS Search Tool of Cayman Com-
pany [17], or the mass spectra database of “Designer Drugs 
Online”) [18].  
 The European Database on New Drugs (EDND) of the 
EMCDDA records the notifications of new substances and 
the detection of NPS reported by the EU MS. However, de-
tails about analytical data are not considered in the EU regu-
lations for the monitoring of NPS. Without the establishment 
of a common standard for analytical reports, these data may 
be recorded in heterogeneous formats, thus, potentially mak-
ing it impractical for use by analytical chemists.  

 The identification of these new substances is a challenge 
for both forensic and customs laboratories, predominantly 
due to the absence of scientific data and the lack of reference 
standards [19]. Analytical information on NPS related to 
NMR (Nuclear Magnetic Resonance), GC-MS, LC-MS 
(Liquid Chromatography-Mass Spectrometry) and Raman 
techniques, has been disseminated in recent years [20-33] 
and reviews on recent developments in this field, covering 
methods of detection, have also been published [34, 35]. 

 The unambiguous identification and characterisation of 
unknown chemical substances require the use of advanced 
analytical techniques such as NMR and High-Resolution 
Mass Spectrometry (HR-MS). The Joint Research Centre 
(JRC) of the European Commission is equipped with such 
state of the art instrumentation and an agreement with DG 
TAXUD was established to provide scientific support for the 
characterisation and identification of the unknown sub-
stances that Customs laboratories may not be able to identify 
with routine analytical techniques. Besides analytical support 
for chemical identification, the JRC also identified a few key 
critical issues that have to be addressed to ensure the unam-
biguous reporting and sharing of analytical data on NPS. 
These issues are illustrated by a few cases that we present in 
results and discussion section.  

2. MATERIALS AND METHODS 

2.1. Samples 

 About 250 samples were analysed which were received 
from Customs laboratories from France (85), Belgium (42), 
Germany (35), Czech Republic (17), Italy (15), Norway (12), 
Sweden (6), Bulgaria (6), Austria (5), Poland (3), Nether-
lands (2) and Finland (3). Through collaboration with the 
project RESPONSE [36], a few other samples were sent by 
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the Slovenian Forensic Institute and the French Police Scien-
tific Laboratory of Lyon. Five other samples were received 
from the Indonesian Customs laboratory.  

2.2. GC-MS and FT-IR 

 These analyses were performed by the customs and fo-
rensic laboratories which sent the samples. The raw elec-
tronic data of these analyses were sent to the JRC for further 
examination with the ACD/Labs (Advanced Chemistry De-
velopment, Inc., Toronto, Canada) software. 

2.3. NMR and HR-MS Determinations 

 The analyses were performed with the NMR instruments 
of the JRC in Ispra (Bruker 600 MHz with a cryoprobe 
and/or 400 MHz with multinuclear probe). These spectrome-
ters allow to perform mono and multi-dimension NMR ex-
periments on 

1
H, 

13
C, 

15
N, 

19
F and 

31
P nuclei that may be 

required for the elucidation of the chemical structure of or-
ganic molecules. The HR-MS and LC-MS analyses were 
performed with the Orbitrap  (Thermo) and/or Q-TOF (Time 
of Flight-Waters) instruments of the JRC which enabling the 
determination of the exact mass and MS-MS fragmentation, 
supporting the unambiguous structure elucidation. The pro-
cedures and experimental operating conditions can be found 
in our previous publication [37].  

2.4. Cheminformatics 

 The analytical data (GC-MS, FT-IR, NMR, HR-MS) was 
processed using the ACD/Labs software. Following the 
structural identification, a variety of chemo-identifiers 

(SMILES (Simplified Molecular-Input Line-Entry System) 
[38], IUPAC (International Union of Pure and Applied 
Chemistry) names, InChi and InChiKey [39-42]) were gen-
erated. Their consistency was also checked with online tools 
such as OPSIN (Open Parser for Systematic IUPAC Nomen-
clature) [43, 44] and Chemicalize (Instant Chemo-informatics 
Solutions- ChemAxon Ltd.)

 
[45]. The JRC portal ChemA-

gora was used to search through publicly available databases 
for chemical, physical and toxicological information of 
newly identified substance [46]. However, for newly discov-
ered NPS the lack of information is not uncommon.  

 The above described analytical and data-handling process 
is illustrated in Fig. (1).  

3. RESULTS AND DISCUSSION 

 The European Customs laboratories first reflected on the 
emerging problems faced with regards to NPS at a dedicated 
workshop in Berlin in September 2012. The lack of reference 
materials [47] and the need for sharing of analytical data was 
highlighted in the conclusions of this meeting. The CLEN 
(Customs Laboratories European Network) Project Group on 
“designer drugs and other illicit products” was then estab-
lished in the framework of the program Customs2020 with 
the involvement of the JRC for scientific support. In Febru-
ary 2014, the JRC hosted the first workshop of this CLEN 
Project Group with the presence of delegates from the CLEN 
and the EMCDDA. The chemical identification of the first 
substance in a sample received from the Bulgarian Customs 
in January 2014 (Fig. 2) was presented to the participants 
together with the analytical approach applied by the JRC. 

 
 

Fig. (1). Workflow and decision process. 
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This substance, which has subsequently been registered in 
the EDND as 5F-AMBICA, which, incidentally, was also 
identified in another sample seized by Swedish Customs in 
March 2014 and reported to the EMCDDA as 5F-AB-144. 
Subsequently, its detection was also reported by Italian Customs 
in June 2014. The EDND record of that substance also indicates 
two other common names (5F-ABICA, 5F-ADBICA-144) as 
well as two different systematic chemical names: N-(1-amino-
3-methyl-1-oxobutan-2-yl)-1-(5-fluoropentyl)-1H-indol-3-
carboxamide and N-(1-carbamoyl-2-methyl-propyl)-1-(5-
fluoropentyl)indole-3-carboxamide. Both are compatible 
with IUPAC nomenclature but their equivalence is not obvi-
ous for non-chemists (Fig. 2 and caption). 

 

N

O

NH

F

O

H2N

 
 

Fig. (2). 5F-AMBICA. The systematic name of 5F-AMBICA in 

EDND is:  N-(1-carbamoyl-2-methyl-propyl)-1-(5-fluoropentyl)indole-

3-carboxamide. Another systematic name is also:  N-(1-carbamoyl-2-

methyl-propyl)-1-(5-fluoropentyl)indole-3-carboxamide. One can 

check that these two systematic names are compatible with the  

IUPAC nomenclature using the OPSIN Web tool which returns the 

same unique InChI and Standard InChIKey for both inputs: 
InChI=1S/C19H26FN3O2/c1-13(2)17(18(21)24)22-19(25)15-12-

23(11-7-3-6-10-20)16-9-5-4-8-14(15)16/h4-5,8-9,12-13,17H,3,6-7, 

10-11H2,1-2H3,(H2,21,24)(H,22,25)  
InChIKey: GQYZBLMAONPUNX-UHFFFAOYSA-N  
Two different strings are respectively returned for their SMILES:  
C(N)(=O)C(C(C)C)NC(=O)C1=CN(C2=CC=CC=C12)CCCCCF 
NC(C(C(C)C)NC(=O)C1=CN(C2=CC=CC=C12)CCCCCF)=O 
 

 For synthetic cannabinoids the EMCDDA has proposed a 
model to apply to newly emerging substances, showing how 
the various components associated with molecular templates 
can be used to generate a unique short common name [48]. 
For unambiguous identification and communication of 
chemical information, one commonly used option is the 
InChiKey, (derived from IUPAC International Chemical 
Identifier InChi, Fig. 2).  

 Three more new substances were identified by NMR and 
HR-MS at the JRC in 2014 and were successively notified to 
the EMCDDA by the National Focal Points of the respective 
countries where the samples were seized. These were 4-
Fluoropentedrone (1-(4-fluorophenyl)-2-(methylamino)pentan-
1-one), 4-methyl-N,N-diethylcathinone (2-diethylamino-1-
(4-methylphenyl)propan-1-one) and N-methyl-bk-MMDA-2 
(1-(6-methoxy-1,3-benzodioxol-5-yl)-2-(methylamino) pro-
pan-1-one) following nomenclature used in the EDND. Based 
on this experience, and after an exchange of views with the 
stakeholders, it was agreed that the traceability and availabil-
ity of analytical data should be improved. One important 
consideration was to allow for its verification by peer experts 
in terms of consistency of the interpretation through the 

communication of comprehensive analytical reports. Moreo-
ver, the analytical methods should also be clearly mentioned 
in documents describing this process. The NMR and HR-MS 
methods were then edited according to an ISO template and 
presented in the JRC report discussed during the CLEN-
EMCDDA meeting that followed, in February 2015 [49]. 
The description and harmonisation of the GC-MS and FT-IR 
methods used by the Customs laboratories were also edited 
according to the same template. These methods are now avail-
able in the Customs Laboratories ILIADe (Inter-Laboratory 
Inventory of Analytical Determination) database [50-54]. 

 These approaches and methods were then systematically 
applied in collaboration with the European Customs labora-
tories according to the workflow presented in Fig. (1). 

 A data processing procedure was also set up using the 
ACD/Labs software in order to integrate multi-instrument, 
multi-techniques and format data from any Customs labora-
tory. ACD/Labs was also used to produce comprehensive ana-
lytical reports for the new substances that were encountered. 

 Of the ca. 250 samples analysed, several were already 
known NPS (mostly Synthetic Cannabinoids and Cathi-
nones) but the data were not easily accessible to the Customs 
laboratory in question, which illustrated the need for fast ac-
cess to data. In other cases, complex mixtures or other types of 
substances were received for confirmation (e.g. isomers).  

 Several new NPS which did not have data available 
elsewhere (at the time of their analysis and identification by 
the JRC) are listed in Table 1 with their common and sys-
tematic names as currently recorded in EDND.  

 In several cases, the records of notification in the EDND 
show that several laboratories operating in different Member 
States were dealing with different seizures of the same new 
substances at more or less the same moment. For instance, 
N-ethylhexedrone (NEH) was identified in a sample from the 
Belgian Customs laboratory which was received at the JRC 
on 22/11/2015. In January 2016, it was identified at the JRC 
in a sample provided by French Customs. Subsequently, in 
February 2016, the EMCDDA received notifications of the 
identification of this substance from other countries, such as 
Sweden, The Netherlands, France, Belgium and Slovenia. 

 For most of the identified substances, the analytical re-
ports produced by the JRC have also been included in the 
notification and stored in EDND. As per agreement by 
CLEN, the complete analytical data and reports of several 
NPS (propylone, valerylfentanyl, 4-fluoroethylphenidate, 
despropionyl-2-fluorofentanyl, 5F-MDMB-PICA, 5F-5,3-
AB-FUPPYCA, and alpha-PPP-MeO) characterised in Cus-
toms seizures, were also integrated into the on-line drug 
monographs of the European project RESPONSE [55]. This 
helped with the sharing of analytical data and made it avail-
able to a broader community of law enforcement laboratories 
(as access to EDND is not open to all control laboratories). 
The RESPONSE project provides a systematic analytical 
characterisation of NPS purchased from reference materials 
producers, or from Internet vendors of research chemicals. 
Access to the data, through a simple Web interface, facili-
tates control laboratories with their identification work, when 
faced with new substances. 
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Table 1. List of the substances apprehended by the European Customs for which there was no data available at the time of seizure.  

MS EDND Name Systematic Chemical Name InChiKey Class 

BG 5F-AMBICA 
N-(1-amino-3-methyl-1-oxobutan-2-yl)-1-(5-fluoropentyl)-1H-

indol-3-carboxamide 

GQYZBLMAONPUNX-

UHFFFAOYSA-N 
Synthetic cannabinoid 

FR 4-Fluoropentedrone 1-(4-Fluorophenyl)-2-(methylamino)pentan-1-one 
QBFXBDUCRNGHSA-

UHFFFAOYSA-N 
Synthetic cathinone 

FR 4-methyl-N,N-diethylcathinone 2-(Diethylamino)-1-(4-methylphenyl)-propan-1-one 
SPARQPFHQXMJOR-

UHFFFAOYSA-N 
Synthetic cathinone 

FR N-methyl-bk-MMDA-2 
1-(6-Methoxy-1,3-benzodioxol-5-yl)-2-(methylamino)propan-

1-one 

SONSUHOOEIVPFR-

UHFFFAOYSA-N 
Synthetic cathinone 

FR Despropionyl-2-fluoro fentanyl N-(2-Fluorophenyl)-1-(2-phenylethyl)piperidin-4-amine 
WUNLGTOLOUTCPE-

UHFFFAOYSA-N 
Opioid 

BE APP-CHMINACA 
N-(2-Amino-1-benzyl-2-oxo-ethyl)-1-

(cyclohexylmethyl)indazole-3-carboxamide 

DMHWDSGURMXMGE-

UHFFFAOYSA-N 
Synthetic cannabinoid 

FR 
5F-AB-FUPPYCA / 5F-5,3-

AB-PFUPPYCA 

N-(1-Amino-3-methyl-1-oxobutan-2-yl)-1-(5-fluoropentyl)-5-

(4-fluorophenyl)-1H-pyrazole-3-carboxamide 

GSXRDTDYPSATDE-

UHFFFAOYSA-N 
Synthetic cannabinoid 

FR 5F-PY-PICA 1-(5-Fluoropentyl)-3-(pyrrolidine-1-carbonyl)-1-H-indole 
AJOAHRJLOXOZKX-

UHFFFAOYSA-N 
Synthetic cannabinoid 

FR FUB-JWH-018 [1-(4-Fluorobenzyl)-1H-indol-3-yl](naphthalen-1-yl)methanone 
VREQTLWJHFQLEX-

UHFFFAOYSA-N 
Synthetic cannabinoid 

FR Nor-mephedrone 2-Amino-1-(4-methylphenyl)-1-propanone 
OHULHWHSUJEYIT-

UHFFFAOYSA-N 
Synthetic cathinone 

BE 4-Cl-alpha-PVP 1-(4-Chlorophenyl)-2-(pyrrolidin-1-yl)pentan-1-one 
NIGBFBTVONRYQN-

UHFFFAOYSA-N 
Synthetic cathinone 

FR tBuONE 1-(1,3-Benzodioxol-5-yl)-2-(tert-butylamino)propan-1-one 
BFOZYEAQPUMNIY-

UHFFFAOYSA-N 
Synthetic cathinone 

BE 3-CEC 1-(3-Chlorophenyl)-2-(ethylamino)propan-1-one 
ZMJIUWPWADQNLC-

UHFFFAOYSA-N 
Synthetic cathinone 

BE 4-CEC 1-(4-Chlorophenyl)-2-(ethylamino)propan-1-one 
RNBCGEIZCHBTGL-

UHFFFAOYSA-N 
Synthetic cathinone 

BE N-ethylhexedrone 2-(Ethylamino)-1-phenylhexan-1-one 
CWNKMHIETKEBCA-

UHFFFAOYSA-N 
Synthetic cathinone 

FR Valerylfentanyl N-Phenyl-N-[1-(2-phenylethyl)-4-piperidyl]pentanamide 
VCCPXHWAJYWQMR-

UHFFFAOYSA-N 
Opioid 

FR 
4-fluoromethylphenidate / 4F-

MPH 
Ethyl 2-(4-fluorophenyl)-2-(2-piperidyl)acetate 

RKXQYWFDJDYSEN-

UHFFFAOYSA-N 

Piperidines & pyr-

rolidines 

BE Propylone 1-(1,3-Benzodioxol-5-yl)-2-(propylamino)propan-1-one 
YFVKHKCZBSGZPE-

UHFFFAOYSA-N 
Synthetic cathinone 

DE 4-chloropentedrone 1-(4-Chlorophenyl)-2-(methylamino)pentan-1-one 
OPCMVVKRCLOEDQ-

UHFFFAOYSA-N 
Synthetic cathinone 

DE alpha-PPP-MeO 3-Methoxy-1-phenyl-2-(pyrrolidin-1-yl)propan-1-one 
TVBNCCGCIPGJQO-

UHFFFAOYSA-N 
Synthetic cathinone 

MS: Member States (BE: Belgium, BG: Bulgaria, DE: Germany FR: France). 

The EDND Names presented in table 1 are those used as key entry in this database. Often they are also known or found under other common names (e.g. 4-Cl-alpha-PVP as 4-Cl-α-

PVP, alpha-PPP-MeO as α-PPP-MeO, N-ethylhexedrone as NEH). As discussed in the text the systematic chemical names or IUPAC names may not be unique.  

The InChiKey provides a unique identifier for a chemical substance. 
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 Several chemicals identified in Customs seizure were not 

reported to the EMCDDA as it is not always clear whether a 

substance would show psychoactive properties or not. This 

reflects the nature of subjective interpretation in the absence 

of data, especially in cases where compounds deviate from 
known NPS families. 

 However, in some cases, the circumstances related to a 

particular seizure can help Customs authorities and the NFP 

(National Focal Point) with the decision to include the com-

munication of such substances in their notification to the 
EMCDDA.  

 The substance Irgacure 907 (Fig. 3), was identified in 

two different samples received successively from the Belgian 

and the French Customs in March 2016. This substance is 

used by industry as an agent for paint and coating additives. 

It can also be found in consumer products such as ink, toner, 
and colorant products [56]. 

 

O

O

N

S

CH3

CH3

H3C

 
 
Fig. (3). Irgacure 907. Irgacure 907 (2-methyl-1-[4-(methylthio) 

phenyl]-2-(4-morpholinyl)-1-propanone) is also known under many 

other common names such as CACCURE 907, Photocure 907, 

OMNIRAD 4817; ENVICURE 907, SPEEDCURE 907, MMTMP, 

MMMP/MTMP. 
InChI=1S/C15H21NO2S/c1-15(2,16-8-10-18-11-9-16)14(17)12-4-

6-13(19-3)7-5-12/h4-7H,8-11H2,1-3H3  
InChIKey: LWRBVKNFOYUCNP-UHFFFAOYSA-N 
 

 However, it was unclear why it was found in seizures of 

parcels containing several cathinones. Six other Member 

States reported detections to the EMCDDA (Germany, Fin-

land, The Netherlands, Portugal, Sweden and United King-

dom). It was also found outside Europe, in the US, Australia 

and Brazil, in powder form and in ecstasy-type tablet form as 

well as in seizures with internationally controlled substances, 

such as cocaine and methamphetamine.  

 In fact, apart from NPS, other types of substances have 

been identified in the samples sent by customs laboratories. 

In particular, they belong to the following families of com-

pounds: SARMs (selective androgen receptor modulator), 

hair growth enhancers, sexual stimulants, nootropics, non-

marketed or banned medicines, and also new drug precur-

sors. It should be noted that such substances are also sold 

on the same internet sites as for where NPS can be 
purchased. 

CONCLUSION 

 The integrated analytical approach presented in this arti-
cle, combining analytical techniques and cheminformatics 
tools, has been shown to enable the rapid and unambiguous 
identification of substances apprehended by European Cus-
toms. The analytical reports produced by the JRC on newly 
identified substances provide the elements for a possible 
check of the chemical interpretation by peer experts in the 
field. The swift communication of data on NPS to the EM-
CDDA allows the rapid updating of EDND database. For an 
effective monitoring of NPS and to prevent duplication of 
efforts, access to analytical data such as those provided by 
the RESPONSE project should be facilitated. This practice 
could be considered as a base for strengthening the traceabil-
ity and reliability of spectral libraries used in the routine con-
trol. Another goal of the JRC is to propose methods and 
approaches and support their adoption as guidelines (i.e. ILI-
ADe-CLEN methods). Continuation of this work, in coordina-
tion with EMCDDA, ENFSI and CLEN, is planned within the 
action No. 53 of the EU Action plan 2017-2020 [57].  

 Apart from NPS, Customs laboratories are also facing the 
problem of identification of other type of chemicals sold on 
the “illicit market”. As the first rampart in the control of 
chemicals moving across European borders, the role of cus-
toms laboratories is of fundamental importance not only 
from an economic point of view but also in the interest of 
public health and the protection and safety of EU citizens. 
The principles presented in this paper may also be applied to 
the characterisation and development of spectral libraries 
used for a number of other chemicals. The ECICS (European 
Customs Inventory of Chemical Substances) database is 
widely used for checking the customs declaration of traded 
chemicals [58]. It is suggested that it can also be used as a 
repository of analytical data and spectra for substances 
characterised by Customs laboratories.   
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