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ew Psychoactive Substances »

Substances of abuse, either in a pure form or a preparation,
that are not controlled by the 1961 Single Convention on
Narcotic Drugs or the 1971 Convention on Psychotropic
Substances, but which may pose a public health threat

The term “new” does not necessarily refer to new inventions
— several NPS were first synthesized decades ago — but to
substances that have recently become available on the
market

Designer drugs, research chemicals, legal highs, bath salts,
spice, ...

~ Npsamalysis  NPSCasereports CBDlntroduction  CBDShops  CBDUrine
m Key points

= Objective: provide a legal alternative to illicit drugs

Psychoactive - controlled Psychoactive - (Initially) not controlled

= BUT since September 2017 : generic legislation
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Internet is the main source of supply
China remains the main supplier, followed by India

Marginalised population (homeless, prisoners), high-risk drug
users, psychonauts (young adults exploring new effects) 4
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https://www.talkingdrugs.org/new-zealand-regulation-of-new-psychoactive-substances-doomed-to-fail
http://www.emcdda.europa.eu/topics/pods/controlling-new-psychoactive-substances
http://www.truebuy.com.au/for-sale/health-beauty/steroid-powder-xanax-powder-and-research-chemicals_i11785
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I NPS - various categories

Synthetic cannabinoid Phenethylamines
receptors agonists y e RS
. A “a0®

Arylalkylamines
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Il NPS - hundreds of compounds

Shydroxyindole
ADBICA ' hcoty) PIREraZINg o \ap CUMINACA

carboxamide 634

entanyl
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http://www.lequotidien.lu/a-la-une/du-cannabis-de-synthese-vendu-au-luxembourg/
https://upload.wikimedia.org/wikipedia/commons/4/43/Ayahuasca_preparation.JPG
http://mycologia34.canalblog.com/archives/2009/08/01/14597720.html
https://you.38degrees.org.uk/petitions/lift-the-ban-on-khat
http://www.apotheekdansaert.be/fr/default/1000775/Substances%20actives/F/Fentanyl.aspx
https://insomnies-depression.blogspot.com/2017/06/somniferes-calmants-anxiolytiques.html
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EMCDDA

834 NPS are monitored
ubstances monitored by the EU Early
Systom by category Last year use of NPS
First-time detections of new substances

g Y dults (15-34)
detected - selected categories aung edits J

All substances Lowest

Highest

1.1%
Weighted average
All adults (15-64)

il

Lowest :

Highest

0.6 %

Weighted average

Seizures

Quantity
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| Analytical challenge

Number of substances

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

Some NPS are largely metabolized

= Gold standard: High Resolution Mass Spectrometry
Targeted screening : library
With retention time: 329 compounds
Without retention time :
* Sciex: 2636 compounds
* Designer drugs: 530 NPS
Untargeted screening : Chemspider®

NPS ntroduction NP Casereports _CBDIntroduction 8D Shops __ CBDUre
jHigh resolution mass spectrometry

Calculations | Library Searching | Columns | Corfidence Settings | User Settings

Mass Eror Retention Time Isotope:
Mass Emor fppm) | % Emor Isotope Ratio
% Difference

19/12/2022


https://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiLt7WwruHgAhXFblAKHb9fDJMQjRx6BAgBEAU&url=https://sciex.com/products/mass-spectrometers/qtof-systems/tripletof-systems/tripletof-4600-system&psig=AOvVaw0ayvopAIKUvXKp1fyeDAaS&ust=1551544111623588

NPS nroduction _______NPSCosereporis_CBD nrocuction __CBD'Shops __CBD Utine_
Immunoanalysis

= Evaluation of the Randox Evidence Investigator

Biochip Array Technology: analytes present in the sample bind to
the antibody

INVESTIGATOR

RANDOX

SCRA JWH-018, UR-144, AB-PINACA, AB-CHMINACA

Fentanyls Furanyl-, acetyl-, car-, suf-, oc-fentanyl

Cathinones Mephedrone, a-PVP

Opioids U-47700, AH-7921, MT-45, W-19, naloxone, buprenorphine
Benzodiazepines Etizolam, clonazepam,

Piperazines Phenylpiperazine, benzylpiperazine

Miscellaneous Mescaline, salvinorine, mitragynine

Easy to use — small sample volume — quick

NPSmwoducion _ NPSCoserepors _ CBDintoduction _CBDShops _ CBDUrne
Immunoanalysis - results

= 8o samples (urine and serum) - no real NPS consumer
according to UHPLC

= Cross reactivity

Clonazepam Other benzodiazepines

Etizolam Other benzodiazepines

-Trazodone and mCPP

17 (medicine) - Other medicine containing a
piperazine structure

Fentanyl - Other opiates

derivatives -Threshold too low

Naloxone Threshold too low

Phenyl/benzyl-
piperazine

JWH-018 6 Overestimation of the result

a-PVP No explanation
= First intention before chromatographic confirmation
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In Belgium

»f‘ff?;fﬂlﬁm

One team > lot of publication (fundamental
research)

Wastewater analysis; electronic music festivals

Driving under the influence of drugs population
(21% but near festivals/nightclubs)

Few case reports

Introduction
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Case Report

Drug addict death Unidentified powders Drugs: lorazepam,
(28-years old) Material used to snort prazepam,
zopiclone,amoxicilline,
bisoprolol

= Epistaxis
* No corporal lesion "' E

= Blood and urine collection
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Material & Methods

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

> J

HPLC-DAD (Waters) UPLC-TOF-MS (Sciex)
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)

Mobile Phase

dilution > HPLC-DAD & UPLC-TOF-MS



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
https://medicalisle.fr/devenez-franchise/bonhomme-loupe/
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjMw6nu3ZDLAhVJnRoKHWitCtEQjRwIBw&url=http://www.arche-de-venoix.fr/insuffisance-renale-veterinaire-caen/&bvm=bv.115277099,d.d2s&psig=AFQjCNHYFgeCZOcQAaPuni4cOEz1DOPrzQ&ust=1456414743779169
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Results: NPS fatality

5,6-MethyleneDioxy-2-Aminolndane <O NH
168 % o ’

MDMA-like stimulants

thylAminoPropylBenzofuran |7
:87%

Blood Urine Casei C(Case2 -

(mg/l) (mg/t) [l  [a] m APB
2,09 69,4 26,3 33
6,45 14,8

0,089 1,00 72

0,546 4,88 > cts

mino ropyl enzofuran
[1] Corkery JM., et al., MDAI toxicity: a brief overview and update, Hum Psychopharmacol Clin Exp (2013)28; 345-355

ethylAminoPropylBenzofuran

NPSinuoducion  WPSanahss || CoDimvoducion | CBDShops | CoDUne
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I MAPB Isomeric distinction

|

E .

| NPS introduction | NPSanalyss |-/ | - | cBDintroduction | CBDShops || cBDUMne
| MAPB Isomeric distinction

GC-MS-MS (El) [2]:

* Heptafluorobutiamide (HFBA) derivatization: 75°C—30 min

*30m x 0,25 mm HP-5MS; gradient

First death involving EAPB/MDAI
Purity + combined effect = death drug
addict
Analytical challenge

[2] Stanczuk A, et al., Identification of APB phenyl ring positional isomers in Internet purchased products, Durg Test Analysis(2013)5; 270-276

ple]
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Case reports (Emergency Room)

Case 2: 31-year-old drug Case 3: 27-year-old man with
addict no previous history

Day o: injection of unknown B Day o: wandered in the night
compound Confessed the snorting of NEP

Severe?gitgﬁo n

Delusion of persecutio
Mydriasis
Dyspnea

Intensive Care Unit
Coma
lIntubation, dialysis

Day+a: aggressiveness, agitation
Day+1 month: sleeping disorders,
hallucinations, anxiety D+3: extubation, stop dialysis
I D+5: symptoms resolution -
= 21% detoxification cure discharge from ICU

| NPSimtroductin  NPSanalyss | CBDinwoduction | CBDShops | CBDUnne
mResults: cathinones intoxication

Case 2:

Stability in
biological
samples [5-6
“+3rd amines >
2nd
1t & 2"d admission only +%+Depending on
« Still waiting for the reference thet?, some
e . cathinones are
standard = No quantification

highly unstable
¢ + cocaine, cannabis, opiates

(heroin, methadone) oxazebam i

benzodiazepines (clonazepam, ’Z(SZ bp R E

diazepam, bromazepam) % Subcontracting: time to transfer
\J the samples

; \])’a ﬁ R concentrations
\\\\\ m =3.20 mg/L [3]
- Interpretation? " 0.932 mg/L [4]

3.Fujita Y. et al. Acute Med Surg 2016; 3: 230-236 4. PieprzykaE. et al. J Anal Toxicol 2021;00,1-7 2021;00,1-7
5. Glicksberg L. et al. J Anal Toxicol, 2017;41:711~719 6. Adamowicz P. et al., forensic Sci Int 295 (2019) 36—45

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

+ Nordazepam (1.30 mg/L) and
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Conclusion - NPS

= NPS consumption is low compared to
classical drugs of abuse

= Various routes of administration and clinical
consequences

= Need for a sensitive and specific technique

Is there more
cannabidiol (CBD)
users in the belgian
population ?

eSinoducian] [P naieal] S s o] [ 25 [ b [ B e

= New psychoactive substances
Introduction
Analysis
Case reports

In shops
In urine
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CBD: Commercial success

1

o~ m,@ 7/

WWW.GREENDAY-SHOP.COM
[ Ovvivesmoit ]

€LorD OF FLOWERS

ORD OF FLOWERS

NPSnvoducion NP anlyss  NPSCosereporis ____CBDShops _ CBDUre
Cannabis sativa L. = hemp

Weed, marijuana = dried flowers (female plant)

Haschich = resin coming from flowers and leaves
Seeds, strong fiber...

Glandular trichomes => aromatic compounds
(terpenes), phytocannabinoids (main active
components — 104 have been identified so far)

19/12/2022
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104 Phytocannabinoids in Cannabis

Sativa

‘;A NN~ & e J m“‘;;; ~ N~ N
= Various chemotypes 3 \(‘;m_him_“mid@“ D i
depending on the ratio ‘
1: THC-A >> CBD-A N Ao w3
:THC-A = CBD-A S I N0 B
> A ) “"\ A /k/ :\ ~ ",‘\ AN ‘I
3: THC-A << CBD-A y N 2
4: CBG-A = major
5: no cannabinoid
= CBD
Flowers, resins
E-liquids

Oil, cream, tea,
capsules

e

Cannabidiolic acid (CBD-A) (-)-A9-Tetrahydrocannabinolic acid A (THC-A)

AT | <0,

NPSintroduction  NPSanalysis | NPSCasereports  CoDShops  CBDUine
Remarks

a synthetic cannabinoid
Dronabinol and nabilone
New Psychoactive Substance

a THC metabolite and does not convert to
THC in the body

an endogenous cannabinoid
Anandamide and 2-arachydonoylglycerol

14
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CBD molecular targets

CB1 (mainly in the CNS): antagonist? Inverse agonist? = could
conteract some THC effects (anxiety, hunger, sedation,
tachycardia)

CB2 (mainly in the immune system): inverse agonist
Other receptors:
5HT1A (5-HydroxyTryptamine)
PPAR-y (Peroxisome Proliferator-Activated Receptor)
TRPAZ1 (Transient Receptor Potential Ankyrin 1)
TRPV1 & 2 (Transient Receptor Potential Vanilloide )
Adénosine A2
GPR55 (Orphan G Protein Coupled Receptor)

= Others: cytochromes P450 2D6, 3A4, ...

mam)  Very wide pharmacological activity

NPSintroduction  NPSanalysis | NPSCaserepors  CaDShops | CBDUMne
Potential CBD effects

Epilepsy OT PSYCHOACTIVE???

Schizophrenia, depression, insomnia, anxiety, post traumatic stress, attention deficit
hyperactivity disorder

Nausea, vomiting

Chronic pain

Withdrawal (tobacco, cocaine, amphetamines, opiates)
Tourette’s syndrome

Amyotrophic lateral sclerosis

Fragile-X syndrome

Parkinson’s, Alzheimer’s , Huntington's diseases
Peripherial neuropathies

Anticancer drug

Obesity treatment

Anti-inflammatory

Rheumatic diseases, musculoskeletal diseases
Refractory glaucoma

Immunity stimulation

15
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I Adverse effects

= CBD is generally well tolerated and shows a good
safety profile but
Hepatic damages
Diarrhea, loss of appetite
Drug Interactions
Drowsiness, sedation, lethargy, fatigue
Irritability, agitation

Toxicity on male reproductive system (decrease in testicle
size, sperm maturation, circulating testosterone)

= Unanswered questions: \Eﬂ
Particular populations? A A 7
Long term toxicity? »—

eSinoducian] [P naieal] S s o] [ 25 [ b [ B e

» Sativex: Spray: THC = CBD
» Multiple sclerosis: pain and loss of appetite

» Magistral preparation in oil: cost +++
»CBD Phar®: OTC , pain, stress, sleep
disorders,...

Seizures associated with Lennox-Gastaut &
Dravet syndromes; tuberous sclerosis complex

Dronabinol & nabilone
Synthetic THC analogs
Nausea & vomiting in oncology

16
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Belgian legislation

= Drug type cannabis

Prohibited to import/export, transport, grow, produce,
possess, sell, deliver, purchase

Detention for personal purpose (1 plant/3g without
aggravating circumstances): simple report

Flower, resin, extract, tincture with THC + THC-A > 0,2%
» Foodstuffs (prohibited) and cosmetics : other laws
= (CBD: initially in a grey area > Since April 2019: same
category as tobacco products

Duties on the selling price
Reduced profit margin for traders (/3 or 4)

‘ Analysis of samples seized in CBD shops

= New psychoactive substances
Introduction
Analysis
Case reports

Introduction

In urine
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Contents lists available at ScienceDirect

Forensic Science International

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

Validation of an UHPLC/DAD method for the determination of @(“Mm
cannabinoids in seized materials: Analysis of 213 samples sold in
Belgian CBD shops

Marine Deville’, Nathalie Dubois, Raphaél Denooz, Corinne Charlier

Laboratory of Clinical, Forensic and Environmental Toxicology, Center for Interdisciplinary Research on Medicines (CIRM), University of Liege, Belgium

NPS noducton _ NPSanalysis _NPS Coserepors_ CBDInvodocton _______CobUrne_
Seized samples

19/12/2022
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Sample preparation

smL

Grinding MeOH/CHCI3
(90/10:v/v)

100 pl

Internal
Standard

NP Introduction  NPSanalysis NPS Cose reports _ CBD ntroduction _____ CBDUrine
Chromatographic analysis

UPLC-DAD
Column: Acquity HSS C18 SB
1.8 pm (2.1 x 200 mm)

Injection Volume: 10 pl

Temperature: 45°

Mobile Phase A: methanol
WO-I-erS M(?bile Phase B: water + 0,1% formic
THE SCIENCE OF acid
il Flow rate: 0,35 ml/min

Validation:
Specificity '
Calibration Curve
Precision, trueness Lc
LOD, LOQ
Carry-over
Extraction yield
Drying duration, stability during
evaporation

38
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Results

1to 18 samples/store

192 flowers 213 202 samples: THC > LOD
samples 197 samples: THC-A > LOD
g samples: THC & THC-A < LOD

209 « true » CBD products alTHC>0,2%
- 2 samples with high THC 110 samples

- 2 samples without cannabinoid

Total THC

in: )
THC & THC-A>LOQ Min: 0.14 %
88 | Max: 1.27 %
sampies Mean: 0.40%

Med: 0.38 %

| NPSintroduction  NPSanalysis | NPSCasereports  CBDntroduction || CBDUme |
Results

213 Total THC total > 0,2 %
samples 110 samples
201 samples labeled with 209 « real » CBD products 8o samples labeled
the name of a strain 2 samples with highTHC with a CBD level
2 samples without cannabinoids

Total CBD 14 = labeled
Min: 0.19 % 49 < labeled (6 times -)
Max: 22.6 % 17 > labeled (4 times+)
Mean: 7.82 %

Med: 7.13 %

20
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Results: strains

raiIKush

BuddhaCheese ’ askHerrer

CaramelCandy ° Wonder an"m
PurpleHaze_ |i:

]
!

1]
@
&
=2
®
o
aa

CottonCandyKush

us Cannannnc

YellowHash 5““““3['3“'{“ 1 Choculu e

Q:

2 SweetSkunk

| NPSintroduction  NPSanalysis | NPSCasereports  CBDntroduction || CBDUme |
Results

213 Total THC total > 0,2 %
samples 110 samples
201 samples labeled with 209 « real » CBD products 8o samples labeled
the name of a strain 2 samples with highTHC with a CBD level

2 samples without cannabinoids

37 strains found > 1 107 distinct M 14 = [abeled :
CBD shop - Min: 0.19 % 49 < labeled(6 fois -)
Max: 22.6 % 17 > labeled(4 fois +)
Mean: 7.82 %

Med: 7.13 %

12 total THC content > 0.2 % whatever the shop

9 total THC content < 0.2 % whatever the shop

16 total THC content < or > 0.2 % depending on
the shop

21



19/12/2022

NPSinroducion | NPSanalyss  NPSCasersports|CEDintoducton | Cabhops |

= New psychoactive substances
Introduction
Analysis
Case reports

. « Doctor, | don‘t
Introduction e e [

|n ShOpS swear! »

NPS Introduction _NPS anlysis NPS Case eports _ CBDIntroduction __ CBDShops
| Sample preparation

Extraction
Urine 1000 pL
Internal Standard 12 mg/L 100 L

Vortex mix
Phosphate buffer 0.1M pH 6.8 2mL

Vortex mix
B-glucuronidase 40 pL

Vortex mix
Incubate one night 40°c
KOH12 M 50 pL
Vortex mix
Incubate + 30 min 60°c
HClaM 400 pL

Rapid drug
screen do not

react with CBD

Vortex mix
Aceticacid 10 % 200 pL

Vortex mix = pH 5 (4.90-5.10)
Hexane/Ethyl acetate (9/1 : v/v) smL
Agitation + 10 minutes
Centrifugation + 10 minutes
Take the organic layer
Evaporate to dryness under a nitrogen stream (max 40°c)
Methanol/H20 (80/20: v/v) 100 pL

Vortex mix = Vial UPLC

22
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Chromatographic analysis

UPLC-MSMS

Column: Acquity BEH Ca8 1.7 um

(2.2 x50 mm)

Injection volume: 10 pl

Temperature: 40°

Mobile phase A: Ammonium
bicarbonate (10 mM pH1o0)

WO'I'erS Mobile phase B: Methanol

AT SIERa S ThIS Flow rate: 0,45 ml/min

Validation:
Specificity
Calibration curve
Precision, trueness
LOD, LOQ
Matrix effect
Extraction yield

NPS nroducion _NPS amlysis NPS Cose repors _ CBD nroduction __CBDShops
Frequently asked question

CBD or drug-type cannabis consumption?

CBD > LOD
163 samples CBD > LOQ (6ng/ml)
84 samples

CHU

1074 urine samples |
THC-COOH
Mean: 1387 ng/ml
Median: 765 ng/ml

Mean: 25.8 ng/ml
Median: 13.4 ng/ml

CBD alone
onIy once (22.3 ng/ml)

23
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Conclusions

= Variability of CBD and THC levels in products
seized in CBD shops

Only pharmaceutical specialties guarantee optimal
effectiveness and safety

= Anticonvulsivant effect is the only one which is
proved

= Chromatographic analysis allows the distinction
between a CBD and a drug type consumption

24



