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What are New Psychoactive Substances (NPS)?

Novel Psychoactive Substances (NPS) are a diverse group of synthetic or naturally derived drugs not controlled 
by international drug conventions (the 1961 Single Convention on Narcotic Drugs or the 1971 Convention on 
Psychotropic Substances) designed to mimic the effects of controlled drugs (e.g., cannabis, cocaine, MDMA, LSD) 
while avoiding legal restrictions.

The idea behind NPS is to offer consumers a recreational and legal alternative

UNODC (United Nations Office on Drugs and Crime EMCDDA
(European Union Drugs Agency)
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Reported in 2024 in Romania

Alpha-PiHP

36.1%



New 
psychoactive 
substances 

(NPS)

Class Examples Mimics Effects

Synthetic Cannabinoids 
("Spice," "K2")

- -073
-

- - Cannabis (THC)

1 2

Synthetic Cathinones ("Bath 
Salts")

- -

- )

(4-

-
- -

( )

Amphetamines/
MDMA

,

Phenethylamines
2C Series (2,5-Dimethoxyphenethylamines)
- - - - -7

NBOMe Series (N-Benzyl Phenethylamines)
25I- - -

DOx Series (Dimethoxyamphetamines): 

LSD/Mescaline
,

Tryptamines
5- - ( )
5- - (" ")

( - )

Psilocybin
)

DMT ( )

,

)



Class Examples Mimics Effects

Opioid Analogs
, ,

, )

- U-47700, -45

Heroin/

Morphine

-
(

Piperazines (
)

MDMA

Benzodiazepine Analogs , ,
Alprazolam,
Diazepam

-

Plant based NPS

Kratom ( ,

7-

Khat ( , )

Salvia divinorum ( A)

Ayahuasca (

-

Structural Diversity and
Rapid Market Evolution

Low Concentrations in 
Samples

(

-

Metabolic Complexity and
Lack of Reference Standards

Key challenges in NPS identification



-

Stability Issues

Extraction Efficiency

-

Matrix Effects

- -

- -

- -

- -
-

Key challenges in NPS identification

Analytical Methods for Detection of Novel 
Psychoactive Substances (NPS)

-

-

L
-

- -

Raman
Spectroscopy & 

FTIR

High-Resolution
Mass 

Spectrometry
(HRMS)

Nuclear Magnetic 
Resonance (NMR)

Capillary
Electrophoresis

(CE-MS)



Gas chromatography-mass spectrometry
(GC-MS)

Advantages

,

-
,

)

Limitations

,
)

,

)

Applications

• ( , )

• ( , )

• -

• -

Thermal degradation

, -

Derivatization needed

-

Isomer separation issues

2- - - )

-
-

- -

Low sensitivity

( -
-

- -



Challenge Impact Workarounds

Matrix interference

-

)

Inability to Detect Non-Volatile or High-MW NPS

,
, -

-

Limited EI Fragmentation Libraries for NPS

- (EI)
,

( - ),

Long run times

-
(~15–30

-
-

L - -
-

Advantages

;
-

)

Limitations
Applications

•
,

•



Challenge Impact Workarounds

Isomer Differentiation

-

, 3- 4- - -

Matrix Effects
( % )

> LLE)

-

Reference Standard Gaps

(30-40%
-

-

Metabolite Detection ( ); ,

Challenge Impact Workarounds

Dynamic Range Limits

- ,
)

- ,
)

- ( )
-

( )

System Maintenance
( 100-200 );

Operational demand



Raman Spectroscopy & FTIR

Advantages

-

,

)

Limitations

Applications

preliminary identification of bulk
drugs ( , , )

Nuclear Magnetic 
Resonance (NMR)

)

High-Resolution
Mass Spectrometry

(HRMS)

-



IDENTIFICATION 
AND ANALYSIS 
OF CANNABIS 
AND CANNABIS 
PRODUCTS 

Prevalence of cannabis 
use in Europe (%)

• Cannabis 

• 8

Prelevance in Romania – 47%  of the samples is Cannabis/Cannabis Products



“Cannabis plant” -

“Cannabis resin” 
the separated resin, 
crude or purified, 
obtained from the

cannabis plant.

Street names: marihuana, pot, ganja, grass, chanvre

Definitions

“Cannabis” - flowering or fruiting tops 
of the cannabis plant (excluding the 

seeds and leaves when not 
accompanied by the tops) from which 

the resin has not been extracted

Cannabis products

•
•
•
• (

• ( )
•



tetrahydrocannabi
nol (THC)

psychoactive 
components of 

cannabis 

cannabidiol (CBD)
delta- -

-
delta-8- 8-

-

Chemistry of cannabis

(-)- - -

Tetrahydrocannabinol (THC) 

- - - -
) (
( )

Biosynthesis of main phytocannabinoids



Qualitative and 
quantitative  analysis 
of cannabis products

Physical examination

Adaxial (upper) and abaxial (lower) 
surfaces of Cannabis sativa L. leaves

flowers
)

Microscopic characteristics

Morphological characteristics

trichomes (i.e. hair-like projections from 
a plant epidermal cell)

Close up of a dried
pistillate inflorescence



Chemical examination

-

-

-

-

L

-
-

-

Advantages

High Sensitivity

Decarboxylation

Compound 
Identification

Limitations

Decarboxylation 
Artifact

Thermal Degradation

Non-Volatile 
Compounds

Applications

Potency Testing: 

Terpene Profiling -

Contaminant Screening

________________________________________



GC-MS Instrumentation & 
Recommended 

Parameters

Parameter Setting

Column - × × )

Carrier Gas

Injection

Injector Temp 240-280°

Oven Program 50° ° °

MS Interface 280°

Ion Source 230°

Detection –500)

• Herbal cannabis (~8–

• Edibles

Drying & Grinding:

Solvent: 

)
Herbal cannabis: 

Edibles: -
( -

-
(MAE)

Extraction

Sample preparation

GC-MS chromatogram of a high THC inflorescence

GC-MS chromatogram of a high CBD inflorescence



GC-MS chromatogram of a ‘modified’ Cannabis, 
containing THCP-O (THCP-Acetat)

GC-MS chromatogram of a vape containing 
HHC



Advantages

High Precision

Decarboxylation

(

Cost-Effective

-

Limitations

No Compound ID
-

( -

Thermal Degradation
-

(

Requires Standards

Applications

1. Potency Testing

2. Strain Profiling

3. Quality Control
________________________________________

-

- )



Drying & 
Grinding:

• –
•

Extraction

• 200 mg 100 mg
, 50 mg 20 mL

15 minutes

Decarboxy
lation (to

convert THCA 
to THC) 

• 500 μL 150°C 
for 12 minutes

• 1.5 mL ethanol

( )

•
MSTFA - - - BSTFA/TMCS

Calibration

• CBN (cannabinol)

•

Key Steps

Notes

,

, -

( 4
)

Parameter Setting

Column
–

× ×

Carrier Gas

Injection

Injector Temp 280°

Oven Program
° ° -240°

°

Detector (FID) 300°

GC-FID Instrumentation &
Recommended  Parameters

•

Results



L
-

- -

Advantages

Preserves Acidic
Cannabinoids

)

High Accuracy

Flexible Detection
-

-
)

Limitations

Slower than GC

(15– –

No Terpene Analysis

-
)

Cost

Applications

1. Regulatory Compliance

2. Strain Characterization

3. Stability Testing: 

4. Increased selectivity and reduced interference
(

– -

Drying & 
Grinding:

• –

•

Extraction

•

•

Decarboxy
lation (to convert

THCA to THC) 

• °

•

Calibration

• –
• ×

Notes

- -

Key Steps



Column type
)

30°

(80%)-H2

Results

HPLC Instrumentation &
Recommended  Parameters

Challenges in Cannabis 
Chemical Identification 
and Profiling



Gas Chromatography (GC):
o

o
High-Performance Liquid Chromatography (HPLC):
o
Thin-Layer Chromatography (TLC):
o

Analytical Methodologies

• - -

• , ,

Instrumentation and Expertise

• , )
,

Sampling Challenges

,
, - - ),

Cannabis sativa, C.
indica, C. ruderalis,

Taxonomic and Chemotypic Variability

• 100 , -
, ,

•
-

Cannabinoid Complexity

• 200

• -

Terpenoid and Flavonoid Variability



,

Degradation and Stability

• , Aspergillus),
,

Contaminants and Adulterants

• ,
,

Legal and Regulatory Variability

Methods for Novel Psychoactive Substance Analysis

New Psychoactive Substances- Pharmacology, Clinical, Forensic and

Analytical Toxicology,

The challenge of New Psychoactive Substances, A technical update 2024

, Recommended Methods for the Identification and Analysis of Cannabis and Cannabis Products, 

2022

– Cannabis Inflorescence,  Standard of Identity, Analysis and Quality 

Control

The imperatives and challenges of analyzing 

Cannabis edibles 18-24




