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KEY QUESTIONS OF CHEMICAL-TOXICOLOGICAL STUDIES 

The first point. Collecting of statistical data and 
preparing of reports about situation with 
presence and consumption drugs and other 
psychoactive substances in illegal market is one 
of the main goal of forensic and toxicological 
laboratories.  Sometimes the quality of this 
work depends of presence of good operating  
equipment, upgradeable methods and 
laboratory staff skills. As a result we can get a 
wrong results with drugs consumption 
particularly for big countries, like as Russia. 

The next point. For improving of reliability of 
results  of finding of novel psychoactive 
substances it could be interesting to share 
pooled positive urine samples collecting (during 
one or two month) in toxicology and forensic 
labs and current screening methods for correct 
analysis of this samples.  

 

 

Equipment unification 

Common Methods and MS Libraries 

Collection of mixed urine samples in different 
regions 

Exchange of mixed samples and screening 
methods 

 Interlaboratory testing using mixed and spike 
samples 

Improving the methodological base 

Improving the regulatory framework 



Forensic and toxicology lab equipment in Russia 

GC-MS  Agilent 5973-75-77 

LC-MS/MS Shimadzu 8040-8050 LC-MS/MS Toxtyper Bruker 

LC-MS/MS Agilent  6420-6460 

1999-2018 
More than 200 

2015-2019 
More than 10 

2015-2018 
More than 10 

2019-2021 гг. 
More than 17 

Unification of equipment - the first step for the creation of multiple methods of analysis 



2013 First detection of JWH-018 in nail sections 
Moscow NSC Narcology2013 г.  
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September 2014 mass poisoning with a new 

psychoactive substance. First results of detection 
of MDMB(N)-Bz-F metabolite/marker in urine. 

Creation of common GC-MS libraries based on AMDIS and libraries for LC MS/MS - the 
second step for the creation of common methods of analysis 

SHIMADZU 

AGILENT 

BRUKER 

MS/MS LIBRARIES for LC-MS (QQQ, ION TRAP, Q-TOF) 
 

MS NIST– AMDIS LIBRARY for GC-MS 

FREE MS LIB “SUDMED MS” ( 2371 spectra 24/10/23) 
 



Collection of samples for professional testing of laboratories (Nizhnevartovsk lab collection in the pictures) Also 

laboratories from  Moscow, St. Petersburg, Noyabrsk, Surgut are taking  part in the collecting of samples 



Description of the collection of samples for professional testing laboratories 

(Nizhnevartovsk toxicology lab) 



Control task RT_ 31  

Legend/description: A urine sample was taken from a 

patient in a state of coma. 

 

Control task RT_ 32  

Legend/description: A urine sample was taken from a 

patient without severe clinical symptoms. 

  

Control task RT_ 33 

Legend/description: Urine sample taken from patient 

in a state of excitement. 

Aliquoting and packaging samples for professional testing 

ACTFCAS 

actfcas.ru, toxlab.ru 



Content of biological samples for professional testing of 

laboratories 2015-2022 

 

The number of laboratories which took part in ten 

rounds of interlaboratory exercises during  the period 

2015-2022 were from 18 to 35 laboratories annually. 



 

 

1st round 2015 

PT-4-urine (2015/1): MDPV, PB-22, PB-FUB22, AB-PINACA, 5F-AB-PINACA, AB-FUBINACA . 

PT-5-urine (2015/1): aPVP, amphetamine, cocaine, methadone, codeine, morphine, diphenhydramine, doxylamine, phenobarbital, naproxen, 

ketoprofen, diclofenac, ibuprofen, metamizole, chloroquine, tropicamide, phenyramine, THC-COOH. 

PT-6-urine (2015/1): caffeine, theobromine ("negative" sample from a person who does not consume drugs, NPS and nicotine). 

2nd round 2015 

PT-8-urine (2015/2): α-PVP, amphetamine, desomorphine, codeine, morphine, PB-22F, AB-CHMINACA, XLR11, THC-COOH, acetaminophen, 

tropicamide, naproxene, carbamazepine.  

PT-9-urine (2015/2):  α-PVP, MDPV, PB-22F, AB-CHMINACA, XLR11, MDMB(N)-Bz-F, ADB-FUBINACA, AB-PINACA, acetaminophen. 

PT-11-urine (2015/2): caffeine, theobromine.  

PT_5v_hair (2015/2):  MDPV, XLR11 (thermal isomer, metabolites/markers). 

3rd round 2016 

PT-12-urine (2016/1): α-PVP, THC-COOH, metabolites/markers: 5F-AB-PINACA, AB-CHMINACA, MDMB(N)-2201, MDMB(N)-Bz-F. 

PT-13-urine (2016/1):  α-PVP, amphetamine, MDA, codeine, morphine, thebaine, AB-CHMINACA-M(COOH), phenobarbital. 

PT-14-urine (2016/1): caffeine, theobromine.  

4th round 2016 

PT-16-urine (2016/2): morphine, gamma-amino-beta-phenylbutyric acid. 

PT-17-urine (2016/2):  α-PVP, metabolites/markers: AB-CHMINACA, MDMB(N)-2201, ADB-FUBINACA, AB-PINACA, 5F-AB-PINACA; 

diphenhydramine. 
PT-18-urine (2016/2): caffeine, theobromine, carphedon. 
5th round 2017 

 PT-19-urine (2017) spiked sample: caffeine, theobromine, morphine, GHB (added component) 

PT-20-urine (2017): AB-FUBINACA-М, : 5F-AB-PINACA-M, α-PVP, THC-COOH, MDMB(N)-2201-M,  

PT-21-urine (2017): caffeine, theobromine. 

6th round 2018 

PT-22-urine (2018): caffeine, theobromine. 

PT-23-urine (2018): ADB-FUBINACA-М, : 5F-AB-PINACA-M, α-PVP, THC-COOH, MDMB(N)-2201-M,  

PT-24-urine (2018): THC-COOH, morphine, codeine, tramadol, chloropromazine, phenotropyl, chloropyramine, pheniramine, naproxen, paracetamol, 

diclofenac, ibuprofen, analgin, efavirenz, fluconazole, carbamazepine, gabapentin, haloperidol, thioridazine. 



7 раунд 2019 г. 7th round 2019 

PT-25-urine (2019/2): alfa-PVP, carbamazepine, tropicamide, phenobarbital, caffeine, gabapentin, nicotine, cotinine, paracetamol, pregabalin, Cotinine, 

Tramadol, Naproxen, THC-COOH, Theobromine, Metamizole, Phenibut, Cyclobenzaprine, Naphazoline 

PT-26-urine (2019/2): Caffeine, Theobromine, Paracetamol 

PT-27-urine (2019/2) spiked sample: Caffeine, Theobromine, Tolperisone, methanol, ethylene glycol (added components) 

8 раунд 2020 г. 8th round 2020 

PT-28-urine (2020) spiked sample: Caffeine, Theobromine, added components: Toluene, 1,2-dichloroethane, Glycol ester mix (brake fluid) 

PT-29-urine (2020): caffeine, theobromine.  

PT-30-urine (2020): alfa-PVP, Codeine, Morphine, XLR-11 metabolites, AB-Chminaca-М, Dicycloverine, THC-COOH, Pregabalin, Nicotine, Caffeine, MDVP, 

Naproxen, Tropicamide, Analgin, Paracetamol, Amitriptyline, Cotinine, Memantine, Thebaine, Theobromine, Carbamazepine, MDMB(N)BZ-F_M(-COOH), 

Phenobarbital, Neopin, alfa-PHP, Ethanol, Acetaminophen, Ambroxol, Mebeverine, Amitriptyline, AB-Chminaca_M(COOH), AB-FUBINACA_M(COOH), 

Benzoylecgonine, Baclofen. 

9 раунд 2021 г. 9th round 2021 

PT-31-urine (2021): Analgin, metabolites, alfa-PVP, Pregabalin, Pregabaline, Nicotine, Cotinine, Bisoprolol, Phenobarbital, Doxylamine, Caffeine, 

Diphenhydramine, Theobromine Baclofen, Betoxalol, 5F-AB-Pinaca metabolites, THC THC-COOH AB-CHMINACA-M (HOOC-), AB-CHMINACA-M (HOOC -

HO-), MDMB(N)BZ-F-M, Chlorpheniramine, Ethanol, Ethylglucuronide Paracetamol, MDMB(N)-2201-M, Aminophenazole, Niketamide, AB-Pinaca-M(COOH), 

MDPV, XLR-11 metabolites, Naproxen, Furosemide. 

PT-32-urine (2021): caffeine, theobromine. 

PT-33-urine (2021): Methadone, EDDP, Methadone, Naphazoline, Analgin, MDMA, Abacavir, Mephedrone, Linezolide, Pregabaline, Nicotine, Ibuprofen, 

Paracetamol, Ketoprofen, Atazanavir, Benzoylecgonine , Ampheamine, Methamphetamine, 4-Fluoroamphetamine, Phenibut, alfa-PVP metabolites, THC-

COOH Phenobarbital Caffeine, Theobromine, Pheniramine/ 

10 раунд 2022 г. 10th round 2022 

PT-34-urine (2022): caffeine, theobromine, nicotine, paracetamol. 

PT-35-urine (2022): Valproic acid Amphetamine Mexidol Nicotine Cotinine Gabapentin Methamphetamine Pregabalin MDMA Phenibut a-PVP Acetaminophen 

Pheniramine Caffeine Diphenhydramine Theobromine Tramadol Ketorolac Methadone Naproxen Fluconazole Diclofenac Tetrahydrocannabinolic acid 

Metamizole Tropicamide Ambroxol Benzoylecgonine Bisoprolol Memantine Furosemide Mephedrone Carbamazepine Traces Citalopram Quinine Ofloxacin 

Trimethoprim Drotaverine 

PT-36-urine (2022):Valproic acid Mexidol Nicotine Pregabalin Acetaminophen Gabapentin Cotinine Lidocaine a-PVP and its metabolites 

Promedol(trimeperidine) Doxylamine Pheniramine Caffeine Theobromine Tramadol and its metabolites Phenobarbital Methadone and its metabolites 

Morphine Morphine-6-glucuronide Amitriptyline Tetrahydrocannabinolic acid Tropicamide Levomepromazine Metoclopramide Enalapril Bisoprolol Baclofen 

MDMA Atropine Benzoylecgonine Ketoprofen Ranitidine Metformin Sulpiride Naloxone Ofloxacin Rocuronium Lazortan Piracetam Pentoxifylline Ketorolac 

Thioridazine Carbamazepine Clozapine Codeine 



  
    ГХ-МС ВЭЖХ-

МС/МС 

Итоговое заключение 

Valproic acid  +   Valproic acid  

Amphetamine + + Amphetamine 

Mexidol +   Mexidol 

Nicotine +   
Cotinine +   
Gabapentine + + Gabapentine 

Methamphetamine + + Methamphetamine 

Pregabaline + + Pregabaline 

MDMA + + MDMA 

Phenibut + + Phenibut 

a-PVP and metabolites + + a-PVP and metabolites 

Acetaminophen + + Acetaminophen 

Pheniramine + + Pheniramine 

Caffeine + + 

Diphenhydramine + + 

Theobromine + + 

Tramadol and its 

metabolites 
+ + Tramadol and its metabolites 

    ГХ-МС ВЭЖХ-

МС/МС 

Итоговое заключение 

Ketorolac + + Ketorolac 

Methadone and its 

metabolites 
+ + Methadone and its 

metabolites 

Naproxen + + Naproxen 

 

Fluconazole 
+    

Fluconazole 

Diclofenac + + 

THC-COOH +ГХМС 

All labs 

- 

Metamizole +   Metamizole 

Tropicamide + + Tropicamide 

Ambroxol +   Ambroxol 

Benzoylecgonine + + Benzoylecgonine 

Bisoprolol   + Bisoprolol 

Memantine + + Memantine 

Furosemide + + Furosemide 

Mephedrone + + Mephedrone 

Carbamazepine traces + + Carbamazepine traces 

Citalopram - + Citalopram 

Quinine - + Quinine 

Ofloxacin - + Ofloxacin 

Trimethoprim + + Trimethoprim 

Cocaethylene +(1 lab) +traces 

(2 labs) 

The results of the analysis of the control sample PT-35 (2022), confirmed by the high 

resolution mass spectrometry LC-QTOF 

confirmed LC-QTOF the result is not confirmed or requires additional verification 



The example of summary report of the 

2016/2 round of the external quality assurance 



Common Problem 1: False Positive Results on Negative Samples 



PT-28-urine (2020) spiked sample: Caffeine, Theobromine,  

added components: Toluene, 1,2-dichloroethane, Glycol ester mix (brake fluid) 

Name:  

Tetraethylene glycol 

Formula: C8
H

18
O

5 
 

MW: 194 Exact Mass: 

194.115423 CAS#: 112-60-7 

NIST#: 352130 ID#: 17368 DB: 

mainlib 

Urine spike sample with added automotive brake fluid, simulation of a real case fatal poisoning 

Most of participated  labs had  a  problem with  identifying  of brake fluid in the spike sample 

To solve this problem, methodological recommendations were prepared in 2021 by Anastasia Yudina , Penza Forensic Bureau: 
"Determination of glycol ethers by gas chromatography-mass spectrometry and high performance liquid chromatography  
tandem mass spectrometry in a forensic chemical examination of the internal organs, blood and urine of a corpse" 

Common problem 2: Not Detecting of rare toxicants 



 Guidelines prepared by Associations https://actfcas.ru/ru/methods/# 



Certificates of ICE UNODC and ACTFCAS  external quality 
assurance 

 

  

 

RESULTS OF EXTERNAL QUALITY CONTROL 



CERTIFICATE OF CONFORMITY OF THE LABORATORY FROM 
UNODC 

 



Participation in the activities of the United Nations Office on Drugs and Crime 







THANK YOU FOR YOUR ATTENTION! 


