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European Monitoring Centre
N P S C a e n g e for Drugs and Drug Addiction

Number of substances — permanent increase

41

Arylalkylamines

1184 NPS
33

Benzodiazépines

Pipéridines et pyrrolidines [l Plants et extraits de plantes [l Aminoindanes

A new drug appears
almost every week
on the market

™
'LQ

@ Cathinones @ Cannabinoids @ Opioids
Aminoindanes @ Arylalkylamines Arylcyclohexylamines
Phenethylamines Piperazines
Plants and extracts

@ Benzodiazepines
Other substances
Piperidines & pyrrolidines Tryptamines


https://you.38degrees.org.uk/petitions/lift-the-ban-on-khat
http://www.lequotidien.lu/a-la-une/du-cannabis-de-synthese-vendu-au-luxembourg/
http://www.apotheekdansaert.be/fr/default/1000775/Substances%20actives/F/Fentanyl.aspx
https://insomnies-depression.blogspot.com/2017/06/somniferes-calmants-anxiolytiques.html
https://upload.wikimedia.org/wikipedia/commons/4/43/Ayahuasca_preparation.JPG
http://talk2sana.com/2016/11/23/bzp-and-tfmpp/

NPS challenge

1. Cost +++
Availability?
Delivery Time?

Valeryl fentanyl (hydrochl
oride) [A neat solid]
588,60 €/5mg

Stock escompté (D

Code Article : CAY-18934-5MG
Numeéro CAS : 117332-91-9
Marque: Cayman Chemical

ISO 17034

+ Afficher plus

1O

™ Ajouter au panier

94 Bioz Stars \V/

Butyryl fentanyl (hydroch
loride) [A neat solid]

174,60 €| 5 mg

Stock escompté (D

Code Article : CAY-14728-5MG
Numeéro CAS : 1443-52-3
Marque: Cayman Chemical

Furanyl fentanyl (hydroch
loride) [A neat solid]

129,60 € /1 mg

Stock: veuillez faire une
demande de renseignements

®

Code Article : CAY-18705-1MG
Numéro CAS : 101365-56-4
Marque: Cayman Chemical

ISO 17034

+ Afficher plus

1 ©

™ Ajouter au panier

Cyclobutyl fentanyl (hydr
ochloride) [A cry...

566,10 € /5 mg

Stock escompté (1)

Code Article : CAY-22389-5MG
Marque: Cayman Chemical

Acetyl fentanyl (hydrochl
oride) [A neat solid]

279,00 € /5mg

Stock escompté (O

Code Article : CAY-ISO00128-5MG
Numéro CAS : 117332-89-5
Marque: Cayman Chemical

ISO 17034

+ Afficher plus

1O

W™ Ajouter au panier

Methoxyacetyl fentanyl (h
ydrochloride) (CR...
199,80 € /1mg

Stock escompté (1)

Code Article : CAY-23540-1MG
Numéro CAS : 101365-54-2
Marque: Cayman Chemical




NPS challenge

Low concentration: even overdose (and death)
cases may correspond to blood levels below 1 ng/mL

- Carfentanil: 10.000 x more potent than morphine

- 1 mL carfentanil = 10.000 mL morphine

— Need for a sensitive method



NPS challenge

1. Number of substances
2. Low concentration

Some NPS are largely metabolized: in biological
samples, we have to search for metabolites

NH;
{
S

Gire Grc

\
AB-PINACA |

AB-PINACA N-(5-Hydroxyp AB-PINACA N-(4-Hydroxyp

entyl) Metabolite

Reference Standard No Reference Standard
= Targeted Method = Untargeted Method with HR-MS




High resolution mass spectrometry

Calculations | Library Seanching | Columns | Confidence Settings | Lser Settings

Mass Error Retention Time lsotope

Mass Emor {ppm) % Emor I_sl:ltu latio

= No need of reference standard to develop the method
(still necessary for confirmation & quantification)

= Can detect every compound in the sample

= Difficulty = data processing

Targeted screening: library, reference standard
Suspects screening: HighResNPS, Chemspider®
Untargeted screening: real unkowns




High resolution mass spectrometry

7307 rows Filters: 0 a

Mass RT |Isotope
Confi... Sample Name | Component... 7|

Expected Retenti... Precursor Found Mass =
RT il Time D... il Adduct / C... 7| Formula V| Mass At Mass W Ermarr (e | Librar... 7

191210_SCRmI_QC.. | 181.0069 /0.07 0.07 N/A
191210_SCRmI_QC... | 57.0700/0.10 0.10 N/A
191210_SCRmI_QC... | 740598 /0.10 0.10 N/A
191210 _SCRmI_QC.. 158.1539/0.12 0.1z N/A
191210 _SCRmI_QC.. | 115.0754/70.14 0.14 N/A
191210 _SCRmI_QC..  150.1122/0.14 0.14 N/A
191210_SCRmI_QC.. | 209.1015/0.14 0.14 N/A
191210 _SCRmI_QC..  445.1205/0.14 0.14 N/A
191210 _SCRmI_QC..  137.1222/0.16 0.16 N/A
191210 _SCRmI_QC.. 1450168 /0.16 0.16 N/A
191210 _SCRmI_QC..  1451779/0.16 0.16 N/A
191210 _SCRmI_QC.. | 356.0670/0.16 0.16 N/A
191210 _SCRmI_QC..  186.0441/0.17 0.17 N/A
191210 _SCRmI_QC.. | 149.0233/0.19 0.19 N/A
191210 _SCRmI_QC..  153.1269/0.19 0.19 N/A
191210 _SCRmI_QC.. 932.0694/0.21 0.21 MN/A
191210 _SCRmI_QC.. | 133.0857/0.22.. 0.2z MNSA
191210_SCRmI_QC... | 155.0678/0.60... 0.60 MNSA
191210 _SCRmI_QC.. 227.1638/0.22 0.2z MNSA
191210 _SCRmI_QC.. 279.0928 s 0.22 0.2z MNSA
191210 _SCRmI_QC.. 391.2840/0.22 0.2z MN/A
191210_SCRmI_QC 141.0908 /0.24 0.24 MN/A
191210_SCRmI_QC 69.0450 7 0.27 0.27 MN/A
191210_SCRmI_QC 375.0960 /0,27 0.27 N/A
191210_SCRmI_QC.. 740980 /0.29 0.29 N/A
191210_SCRmI_QC.. | 149.0446/0.29.. 0.29 N/A

_QC

_QC

_QC

[M=H]+ {180.00022}  181.007
[M=H]+ [56.06324) | 57.070
[M=H]+ {72.05321} | 74.060
[M=H]+ {157.14715} 158154
[M=H]+ {114.06872}  115.075
[M=H]+ {140,10546} 150,112
[M=H]+ {208.09480} 209,102
[M=H]+ (44411372} 445120
[M=H]+ (12612543} 137.132
[M=H]+ {144,01004} | 145.017
[M=H]+ 14417119} 145178
[M=H]+ {355.06027}  356.067
[M+H]+ [185.03738)  186.044
[M+H]+ (14801658  149.023
[M+H]+ 15212019 153.127
[M=H]+ (92.06267} | 92.069
[M=H]+ {122,07899) 123.086
[M+Na]+ {122,07913} 155.068
[M=H]+ {226,15711} | 227.164
[M=H]+ {278.08607)  279.093
[M=H]+ {390.27727)  391.284
[M=H]+ {140,08409) | 141.091
[M=H]+ {68.03824} | 69.045
[M=H]+ {374.08930)  375.096
[M=H]+ {72.09129) | 74.098
[M=H]+ {148.03788) 149.045
[M=H]+ {340.08523} | 341.002
[M=H]+ {345.00068}  346.007
[M=H]+ {152.08405}  153.091
[M=H]+ {154.08951}  155.106
[M=H]+ (20117388 202.181
[M=H]+ {326.07032}  327.077
[M=CH30H=... | {100.05280} 122.086
[M=H]~ {82.05246) | 84.050
[M=H]= {370.30003} 271316

181.0084  MN/A Mo Acqui...
57.0608 MN/A Mo Acqui...
74.0600 MN/A Mo Acqui...
1581530 N/A Mo Acqui..
115.0759  N/A Mo Acqui..
150.1120  N/A Mo Acqui..
209.1017  N/A Mo Acqui..
4451196 | N/A Mo Acqui..
137.1320  N/A Mo Acqui..
145.0190  N/A Mo Acqui..
1451762  N/A Mo Acqui..
356.0705  N/A Mo Acqui..
186.0445  MN/A Mo Acqui..
149.0238  N/A Mo Acqui..
1531289  N/A Mo Acqui..
093.0802 MN/A Mo Acqui..
1330863  N/A Mo Acqui..
1550881  MN/A Mo Acqui..
MiA MiA Mo Acqui..
2790954 N/A Mo Acqui..
391.2837 N/A Mo Acqui..
1410924  N/A Mo Acqui..
69,0449 MiA Mo Acqui..
3751036 N/A Mo Acqui..
74.0063 MN/A Mo Acqui...
1409.0443  N/A Mo Acqui...
341.0932  N/A Mo Acqui...
346.0100  MN/A Mo Acqui...
153.0912  MN/A Mo Acqui...
155.1044  N/A Mo Acqui...
202.1802  N/A Mo Acqui...
327.0789  N/A Mo Acqui...
133.0888 N/A Mo Acqui...
84,0584 M/A Mo Acqui...
371.3147  N/A Spiromes...

191210_SCRml 341.0920/0.29 0.29 N/A
191210_SCRml 346.0074 /0.29 0.29 N/A
191210_SCRml 153.0908 /0.31 0.31 MN/A
191210_SCRmI_QC.. | 155.1062 /0.31 0.31 MN/A
191210_SCRmI_QC.. | 202.1806 /0.31 0.31 MN/A
191210_SCRmI_QC.. | 327.0771/0.31 0.31 MN/A
191210_SCRmI_QC... | 123.0857/0.77... 0.77 MN/A
191210 _SCRmI_QC.. 848592 /0.34 0.24 MN/A
191210 _SCRmI_QC..  371.2158/0.24 0.24 N/A
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High resolution mass spectrometry

C22H28N202 'm‘ gpedrum from 19121 D_sCle_QCE-LGC-Duaﬂz round79 echb 2mLviff (sample 1) - 191210... E-LGC-Quartz round79 echb 2mL, Experiment 16, +TOF MS2 (50 - 1100) from 6.574 min
— recursor: 353.2 Da, CE: 35.0
lgl 100%
188.1435

CSID Common Name Molecular Weight 5%
1255880  N-(1-Benzyl-4-piperidinyl)-2-(4-ethylphenoxy)acetamide 3524699 50
1275139 4-(3-Methylphenay)-N-[4-(1-piperidinyl)phenyl]butanamide 3524699
1661565 33'-[13-Butadiyne-1,4-diylbis(1 1-cyclohexanediyloxy)ldipropanenitrile 3524689 &%
1277252 (2E)-N-[4-(Diethylaming)phenyl]-3-(4-propoxyphenyl)acrylamide 3524699 80%
2228585 4-(Pentanoylaminc)-N-(4-phenyl-2-butanyl)benzamide 35246992 752
2204110 N,N'-14-Phenylenebisbicyclo[2.2.1]heptane-2-carboxamide 35246992 ’
1114035 4-tert-Butyl-N-[4-(isobutylcarbamoyl)phenyl]benzamide 3524699 7o
1061659  Cyclohex-2-enone, 2-butyryl-3-[2-(2 5-dimethyl-1H-indol-3-yl)ethylamina]- 3524689 5%
1042606  3-[(2-Ethylbutanoyl)amina]-N-(2-isopropylphenyl)benzamide 3524699 _ 0%
1047376 [4-(2-Ethoxyphenyl)-1-piperazinyl](d-propylphenyl)methanone 3524699 ; o
3840322 Cyclohex-2-enone, 3-[2-(2-methyl-1H-indol-3-yl}ethylaminc]-2-pentanoyl- 3524699 § s
3420649 2-(34-Dimethoxyphenyl)-1-heptyl-1H-benzimidazole 35246992 % 0%
2043918 2-(34-Dimethylphenoxy)-N-[4-(1-piperidinylmethyl)phenyllacetamide 35246992 E 45% &
20318630  1-{1-[3-(4-Ethylphenoxy)propyl]-1H-benzimidazol-2-yl}-1-butancl 3524699 é_: w0
20318656  1-{1-[4-(4-Methylphenoxy)butyl]-1H-benzimidazol-2-yl}-1-butanol 3524699
12007203 N-[&-{Dimethylaming)benzyll-2-methyl-N-{tetrahydro-2-furanylmethybenzamid 352469 8%
21279742 1-{1-[3-(2 4-Dimethylphenoxy)propyl]-1H-benzimidazol-2-yl}-1-butancl 3524699 30%
2871957 1-(2-Ethoxyethyl)-2-{[4-(2-methyl-2-propanyl)phenoxy]methyl}-1H-benzimidazole 35246992 5%,
Methoxyacetylfentanyl 3524699 1050700
2041279 Benzyl methyl[1-phenyl-3-(1-pyrrolidinyl)propyljcarbamate 35246992 %
2488711 N-Benzyl-1-(2-methoxybenzyl)-N-methyl-3-piperidinecarboxamide 3524699 15%
1274846 4-(4-Methylphenaxy)-N-[4-(1-piperidinyl)phenyl]butanamide 3524699 0% .
1261164 [4-(2-Ethoxyphenyl)-1-piperazinyl]{4-isopropylphenyl)methanone 3524699 .

. 1620022 N.N'-14-Butanediylbis(3 4-dimethylbenzamide) 3524689 5 J L
I 1649502 N-(4-Butylphenyl)-4-(pentancylamino)benzamide 3524608 0% Iwn - . 20[') - i o = . o s —

Mass/Charge, Da

Display all Carbon Atoms
Fragments  Peaks

.
H 0 Mass/Charge Intensity (%) Assigned Error (Da) i
:L 50.0163 015
.
o 51.0285 015
Ty
.
.
3
.
.
.

55.0540 0.46
56.0476 0.15

fi
H
H

HoON
H
M

64.0938 015

67.0546 031
69.0690 031

L] H

77.0388 0.77

70.0549 n.A2 A
Matches: 17 of 92 peaks, 85.0% of total intensity

M
H




Sample Preparation

Blood/Urine (treated or not by glucuronidase)

Internal Standard (prazepam)
Na,CO,; 1M

Diethyl Ether/ Dichloromethane/Hexane/n-amylic alcohol (50/30/20/0.5:v/v)
— Agitation — Centrifugation — Evaporation

Mobile Phase
HPLC-DAD (Waters) UPLC-TOF-MS SCIGX)'
Alliance 2695 + PDA 2996 Eksigent LC 100 XL + TripleTOF 4600
Column: Symmetry C8, 5 um, Column: Kinetex 2.6 C18, 100 A,
250 X 4,6 mm (Waters) 50 X 3.00 mm (Phenomenex)
Mobile Phase A : 43,5 mM Mobile Phase A : 10mM Ammonium
Phosphate buffer pH 3,8 formate
Mobile Phase B: Acetonitrile Mobile Phase B: ACN/MeOH (50/50)
B dilution > HPLC-DAD & UPLC-TOF-MS o




Detection rate

= Epidemiological studies - CHU Liege

Emergency Room Patients (n=80)

jen _ NO NPS FOUND
Psychiatric Patients (n=59)

Drivers in car accident/control (n=273)

= Main explanation
Analytical difficulty
Low consumption
Selection bias? Problematic consumption...

12




Case reports: Emergency Room

Journal of Analytical Toxicology, 2022, 00, 1-5
DOI: https://doi.org/10.1093/jat/bkac092
Advance Access Publication Date: 1 December 2022

Special Issue

Synthetic Cathinones in Belgium: Two Case Reports with
Different Outcomes Observed in the Emergency Room

M. Deville?™'*, R. Fedorowicz?, F. Grandjean®, M. Simon? and C. Charlier!

Case 1: 31-year-old drug

addict
Day o: injection of unknown
compound

Case 2: 27-year-old man with

no previous history
Day o: wandered in the night
Confessed the snorting of NEP

| Tachycardia

Palpitations
Mydriasis
Dyspnea

) Severe agitation
#| Delusion of persecutio
Tachycardia
Mydriasis
Fever
¥Renal failure
Rhabdomyolysis

- | | o
|\ = ol =
~<oZmommma2mS

g 1 = - L/

‘ Dizziness
: @-Ieadache

Nausea

Day+1: aggressiveness, agitation o
Day+1 month: sleeping disorders,
hallucinations, anxiety

= 21°t detoxification cure

Intubation, dialysis ™ _ _
D+3: extubation, stop dialysis

D+5: symptoms resolution -
discharge from ICU 12




Case reports: Emergency Room

Case 1:

%1t & 2"d admission only

¢ No reference standard > No
quantification

¢ + cocaine, cannabis, opiates
(heroin, methadone)
benzodiazepines (clonazepam,
diazepam, bromazepam)

N

=> Interpretation?

()

4 # Route of )

administration

# Clinical

consequences

o %

Case 2:

2.23mg/L 2.804 mg/L
Admission +17 hours

¢ Nordazepam (2.30 mg/L) and
oXazepam (0.094 mg/L)
¢ Subcontracting: time to transfer
the samples
X concentrations

= 3.20 mg/L [1]

" 0.932 mg/L [2]

1.Fujita Y. et al. Acute Med Surg 2016; 3: 230-236 2. Pieprzyka E. et al. J Anal Toxicol 2021;00,1-7 2021;00,1-7 14
3. Glicksberg L. et al. J Anal Toxicol, 2017;41:711-719 4. Adamowicz P. et al., forensic Sci Int 295 (2019) 36—45



Forensic Science International 299 (2019) 89-94

Case report: forensic toxicology

Contents lists available at ScienceDirect

Forensic Science International

journal homepage: www.elsevier.com/locate/forsciint

Death following consumption of MDAI and 5-EAPB

Marine Deville®*, Nathalie Dubois®, Ewa Cieckiewicz”, Pascal De Tullio, Eric Lemaire®,
Corinne Charlier*

* Drug addict death (28-years old)

= Found at the scene:
Unidentified powders
Material used to snort (cards, homemade straw)

Medicines (lorazepam, prazepam, zopiclone, amoxicilline, bisoprolol)

= External examination: epistaxis without corporal
lesion

= Toxicological cause of death highly suspected:
NPS screening

15



http://dallas.culturemap.com/news/city-life/06-13-13-police-arrest-teens-beating-death-murder-sam-morris-south-dallas/
http://blog.inthetardis.net/tag/medicaments

Case report: forensic toxicology

|
5,6-MethyleneDioxy-2-Aminolndane
: 68 %
thylAminoPropylBenzofurane
: 87 %
|

Blood Urine Blood Blood
(mg/L) (mg/L) Casi[5] Cas2|[5]

MDAI 2,09 69,4 26,3 3,3

EAPB 6,45 14,8
MAPB 0,089 1,00

APB 0,546 4,88 : mino ropyl enzofurane

16

[5] Corkery JM., et al., Hum Psychopharmacol Clin Exp 2013; 28: 345-355


http://elisechampeil.com/chemistry/research/drugs

[ Conclusion

= NPS consumption is low compared to
classical drugs of abuse

= Various routes of administration and clinical
consequences

* Need for a sensitive and specific technique




