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Divisjon of forensic sciences

National experts in forensic medicine and forensic 
toxicology 

• DNA analysis

• Family genetics

• Forensic pathology

• Toxicological analysis

• Expert witness statements

• Research examples: method development, SIDS, 
drugs of abuse epidemiology, neurobiology

«CSI-light»



• Analysis of drugs of abuse and medicinal drugs

– 12 – 24 000 prison cases

– Driving under the influence cases approx. 3500 (alcohol), 

approx. 5000 (alc. + other substances)

– Approx. 1600 autopsy cases

– In adition some medicinal cases, work place testing, social 

services cases

• Immunoassay, LC-MS/MS, qTOF

Forensic toxicological analysis



Drug use: Global problem – regional 
differences

• Countries
– Finland – very much buprenorphine, almost no heroin

– Approx. 5 % of DUI cases positive for α-PVP 

– In Norway several deaths due to /with PMMA, in Sweden with 
5-IT and o-desmethyl tramadol

• Difference in drug use for different regions
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How do we find what is on the 
market?

• Information from Kripos/Customs

• Hospitals/Poison information 
(Giftinformasjonen)

• Media

• Drug addicts, user forums

• Articles/case reports

• EMCDDA (European Monitoring Centre for 
Drugs and Drug Addiction)



Synthetic cannabinoids

Cathinones

Phenethylamines

Piperazines

Other 
(chemicals, plants, medicines)

Tryptamines

(EMCDDA European Monitoring 
Centre for Drugs and Drug 
Addiction – early warning system)

The number of new substances 
on the market is increasing
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Generic drug list from 2013

• The (at that time) most common
synthetic cannabinoids - 7 groups

• Cathinones

• Phenethylamines

• Tryptamines



Generisk drug list – exceptions

AM-2233



-NH-

Generisk drug list – exceptions

AM-2201



Routine samples

• Have a handful of NPS in the screening for all driving 
under the influence (DUI) and autopsy cases (AM-
2201, UR-144, MDPV, 2CB, PMMA and some more)

• Some amphetamine type NPS included in the urine 
confirmation method (MDPV, 2CB, mephedrone, 
metkatinon etc) 

• Immunoassay screening of syntethic cannabinoids

– Kit #1 JWH-018, AM-2201 etc

– Kit #2 UR-144, XLR-11

No kit for 4th generation synthetic 
cannabinoids (APINACA, PB-22 etc)



DUI cases 2012

> 90% positive samples, 
on average at least 3 
compounds positive



Alprazolam Etylfenidat Metaoxedrin (fenylefrin) AM-2201
Bromazepam Desomorfin Fenylpropanolamin AM-694
Diazepam Harmin 1-fenyletylamin AM-2233
Fenazepam Metoxetamin Efedrin HU-210
Flunitrazepam Xylazin BDB JWH-015
Klonazepam 2C-B MDA JWH-018
Lorazepam 2C-C MBDB JWH-019
N-desmetyldiazepam 2C-E MDEA JWH-073
Nitrazepam 2C-I MDAI JWH-081
Midazolam 2C-P Fenmetrazin JWH-122
Oxazepam 2C-T-2 DOB JWH-200
Etizolam 2C-T-7 DOI JWH-203
Karisoprodol 5-IT 2-DPMP JWH-210
Meprobamat m-CPP 2-fluoramfetamin JWH-250
Zolpidem 1-benzylpiperazin 4-fluoramfetamin (PFA) JWH-251
Zopiklon pFPP (p-fluorofenylpiperazin) 4-metylamfetamin MAM-2201
Pregabalin TFMPP 4-fluormetamfetamin RCS-4
Buprenorfin alfa-PVP 3-fluormetamfetamin RCS-4-C4
Etylmorfin 2,5I-NBOMe 4-metylmetamfetamin (4-MMA) RCS-8
Fentanyl 2,5C-NBOMe Homoamfetamin (3-amino-1-fenylbutan) UR-144
Kodein Salvinorin A 4-metyltioamfetamin UR-144 degradant
Metadon N,NdimetylMDA PMA URB-754
Morfin DMAA PMMA WIN55,212-2
Oksykodon tapentadol Etylkatinon XLR11
Tramadol AH-7921 bk-MBDB (butylon) XLR-11 degradant
Metylfenidat Metiopropamin Metylon (bk-MDMA) 5F-Apinaca
Ketamin MDMA bk-MDDMA 5F-PB-22
Amfetamin MDPV Katinon AB-Fubinaca
Metamfetamin 6-ABP Metkatinon AB-Pinaca
Kokain 2,5-DMA 4-MEC Apinaca (AKB48)
LSD 5-MeO-DMT Pentedron BB-22
THC N-OH-MDA 2MMC PB-22
GHB alfa-Metyltryptamin 3-MMC STS-135
GBL Dimetyltryptamin (DMT) Mefedron (4-MMC)

Bromo-Dragonfly
Diclazepam
Pyrazolam
Flubromazepam



Driving under the influence cases
Results
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3 weeks periode: synthetic cannabinoids was found in approx. 4% of the 
samples 
In a later 3-weeks periode approx. 1%



In total 2,2% of cases in the 
combined period
JWH-018 and AM-2201 
most prevalent



AM-2201 doses as low as 0.5 mg

1 g

5 mg Sensitive analysis necessary!



Death by NPS?



Synthetic cannabinoid effects

• Similar to cannabis, but stronger and lasts longer 
(very potent compounds), and more poisonous

• -Psychological: 
• Hallucinations, psychosis (long lasting!)

• Anxiety, anxiety attack

– Physical: 
• Acting out

• Cardiac arrest (teen-agers)

• Cramps

• Coma

• Poisoning, death

Suicides 
Accidents



– Psychological: agitation, hallucinations, 
anxiety/panic, bisarre behaviour

– Physical: seizures, sirculation failure, extreme fever, 
organ failure, brain odema

 many reports of poisonings

 Deaths (mefedron, PMMA, 5-IT, MDPV, AMT, 
fluoramphetamines, methyl amphetamine, 
bromoDragonFLY ++)

Suicides 
Accidents

Designer drugs (amphetamine type)



Vevelstad 2011 22

PMMA epidemic



Symptomer før død (n=12) 

• Extreme body temperature

• Acute respiratory problems

• Acute hearth failure

• Hallucinations

• Seizures

• Coma, multiple organ failure



PMMA

– Surprisingly large number of deaths (2010-13): 29 PMMA-
related deaths 

– Cause of death 

• 32% PMMA alone

– 36% PMMA and amphetamine/methamph/cocaine

– 21% PMMA and CSN depressants

– (7% other cause)

In the same time periode: identified in samples from 130 drivers 
suspected of DUI 



Compounds found in blood at NIPH

JWH-018

AM-2201

JWH-081

JWH-122

JWH-250

RCS-4

MAM-2201

UR-144

UR-144 degradant

APINACA

5F-APINACA

mCPP

MDPV

Methylamphetamine
Fluoromethamphetamine

AH-7921

N,N-dimethyl MDA

3-MMC

Doxylamine

Homoamphetamin

Mitragynin

Metoxetamine

Etizolam

Diclazepam

LSD

Ketamine

Mephedrone

PMA

PMMA

α-PVP



Urine samples

• LC-MS/MS confirmation based on immunoassay 
screening

• Mainly findings of JWH-018 pentanoic acid



What to analyse in urine?



Gandhi AS, Zhu M, Pang S, Wohlfarth A, Scheidweiler KB, Liu HF, Huestis MA. First 
Characterization of AKB-48 Metabolism, a Novel Synthetic Cannabinoid, Using 
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Similar compounds can give the same 
metabolites

• AM-2201 JWH-018 JWH-073
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Example metabolite ratio 

AM2201 
metabolitt

RCS-4 N-(5-
hydroksy-pentyl) 
metabolitt

JWH-073 N-(4-
hydroksy-butyl) 
metabolitt

JWH-073 N-
butansyre 
metabolitt

JWH-018 N-
(5-hydroksy-
pentyl) 
metabolitt

JWH-018 N-
pentansyre 
metabolitt

JWH-122 N-
(5-hydroksy-
pentyl) 
metabolitt

3,1 0,31 11,4 52,7 72,6

0,01 3,6 39,7 6,2

0,05 1,6 18,3 2,3

6,6 0,38 2,4 42,2 65,3 0,05

0,19 0,03 0,24 2,9 2,3



• Alternative when easy sampling is important

• No same gender issues

• Find the substances ingested 

– easier to change according to changing drug markets

• Shorter detection times

Oral fluid samples





Project with prison inmates

• Samples after suspicion (n=45)

• 20% positive

• JWH-018 and  AM-2201

• Information about intake mostly not given

• One case admission of intake 3 days earlier



Oral fluid samples 2014

• 224 oral fluid samples from prisons analyzed

• Large repertoire

• 23% positive

• 3,6% for NPS (2CE, JWH-018)



Other projects

• Night club patrons
– Cooperation with SIRUS

• Acute medicine samples
– Cooperation with Ullevål hospital ER

and Oslo emergency ward (legevakten)
(Spin-off of the Euro-Den project)

• ETORA - Evaluering av Toksisitet ved Rusmiddel Analyse

– Cooperation with the Poison Information Centre 
(Giftinformasjonen)



Summary

• NPS can be found in all types of forensic cases

• Can be determined in blood, urine and oral 
fluid

• Sensitive analysis required

• Difficult to keep the repertoire updated


