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How do we work ?

05/02/20242

Seals come into the laboratory

Registration in the LIMS

Driving under influence of drugs

Analysis

Forensic toxicology

Registration in the LIMS

Review of the case by a toxicologist

Pictures and Description of seals

Analysis

1430 blood samples
in 2023

420 samples
(blood/urine)
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Issues/Challenges

> In some cases, only few mL of blood or urine are available to perform a complete toxicological analysis 

> Late complaints to police services (in case of chemical submission or chemical vulnerability)

> New psychoactive substances (NPS) active at low concentrations

Issues and Objectives
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Objectives  

> To develop new analytical methods with less sample quantities and to reach, 

at least, same thresholds as the validated methods in place (5 ng/mL)

> Automatization of the preparation



3 families of narcotics            2 protocols

2h - 1 mL of sample3h - 1 mL of sample

EXTRACTION

Liquid – Liquid

Manual operations

12 min

RUN with GC/MS

Validated methods 1/2

Opiates - Cocaines

Cocaïne*

Benzoylecgonine*

Ecgonine methylester*

Cocaethylene*

6-MAM*

Morphine*

Codeine*

Dihydrocodeine

Ethylmorphine

Pholcodine

Methadone

Amphetamines and 

apparented

Amphetamine*

Metamphetamine*

MDA*

MDEA*

MDMA*

Ketamine

Ephedrine

Pseudoephedrine

20 min

* Validated molecules

+ 10 internal standards

+ 7 internal standards
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> Solvents : 

2 mL Phosphate buffer pH 6,4

6 mL Dichloromethane/IPA/Heptane 50/17/33

4 mL HCl 0,2 N

1 mL NaOH 1 N

5,15 mL Dichloromethane

40 µL BSTFA

> Solvents

De-tox Tube A (~2 mL de solvents + salts (exact composition?)

100 µL Isopropanol/Hcl

60µL HFBA 

55 µL ethyl acetate

Validated methods 2/2

> Analytical consumables for opiates and cocaine > Analytical consumables for amphetamines

18,2 mL 2,3 mL

High environmental footprint
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Solution : Acquisition of a new analytical instrument
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CLAM-LC-MS/MS

> CLAMTM-2030

Clinical Laboratory Automated

sample preparation Module

> Meeting with suppliers to find a new equipment able to do those analysis
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> LC

NexeraTM X2 Model

> MS/MS

8060 Model



Opiacés – Cocaïniques - Amphétaminiques

Amphetamine*

Metamphetamine*

MDA*

MDEA*

MDMA*

Cocaine*

Benzoylecgonine*

Ecgonine methylester*

Cocaéthylène*

6-MAM*

Morphine*

Codeine*

Dihydrocodeine

Ethylmorphine

Pholcodine

Oxycodon

Hydrocodon

Buprenorphin

Norbuprenorphin (m)

Methadone*

EDDP (m)

Ketamine*

CLAM – LC – MS/MS : 1 validated method for OCA

* Validated molecules

+ 23 internal standards
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CLAM – LC – MS/MS
1 method for New Psychoactives Substances and other drugs

New Psychoactives Substances and other drugs

3-MeO-PCP

PCP

3-OH PCP

MDPV

Ephedrine ou pseudoephedrine

4-MEC

Cathinone

MMC

CMC

ADB-Butinaca

Fénéthylline

Fluoroamphétamine

CMA

Methoxetamine

2C-B

Gabapentin

Pregabalin

α-PVP

α-PHP

Benzylpiperazine

+ 2 internal standards

> Analysis method modified depending on the market => Apprenticeship project in 2024

> Second method with NPS with add and remove of molecules over time
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> 120 µL of solvents (extraction)

> 1st sample : 8 min for extraction + 18 minutes run  (10 minutes analysis  + 8 minutes washing)
Next samples : results every 18 minutes

CLAM – LC – MS/MS : Analytical method

Analytical consumables

> 5,4 mL of solvents (water + methanol for the analysis)
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CLAM – LC – MS/MS : Extraction and injection of LQI control (2,5 ng/mL)
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BZE and BZE d3 Morphine and morphine d3 MDMA and  MDMA d5

Signal / Noise ratio



Summary

> Higher analytical performance
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> Lower environmental impact

Time Sample Validated quantitation

limit

Consumables Solvents Staff health / 

Environment

Manual

extractions 

+ GC/MS

3h max for extraction + 

20 min

2 mL 5 ng/mL 3 glass tubes + plastic cork

2 hemolysis tubes + plastic cork

2 vials + plastic cork

13 plastic tips

4 Pasteur pipettes

1 Detox tube

20,5 mL Heptane

Chlorinated

solvents

CLAM-

LC/MSMS

26 min for the 1st 

sample then 18 

min/sample (overlap 

extraction/analysis)

50 µL 

(divided / 40)

2,5 ng/mL 1 filter + 1 cup

1 hemolysis tube + plastic cork

2 plastic tips

120 µL +

5,4 mL

Reduction in the 

amount of solvents 

used

NO Heptane and 

chlorinated 

solvents



> Symptoms

Visual and auditory hallucinations (some tried to throw 
themselves onto the road, others saw people glowing...)

Sensation of intense heat

Racing heart rate

Palpitations in the eyeballs with red-tinged vision

Loss of consciousness for a moment (1 individual))

Case report

> Sample collecting

Victims : 02/08/2023 at 6.35 pm        delay ~ 10h35

Accused persons : 02/09/2023 around 5.00 pm        delay ~33 hours
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> Context

02/08/2023 around 08.00 am : two highschool students 
proposed to 3 others to try their e-cigarette.

> Seizure of the e-cigarette :

Analysed by an other laboratory : ADB-BUTINACA detected



ADB-BUTINACA 1/2
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> First reports in 

Europe

2020 : France

2021 : Scotland

2019 : Sweden



> Few articles, informations come from consumer forums.

> Reported effects: According to the report “Recent trends in drug use in Reunion in 2021” from 
the French Observatory of Drugs and Addictive Tendencies, listed reported effects are mainly of 
three types:

• Loss of body control: “could no longer move”, “did not speak for 15 minutes”, “like paralyzed”, 
sudden psychomotor agitation for 10 minutes then calm (cyclically), anesthesia of the limbs, a 
state of “sexual disinhibition in public places”, shaking or trembling movements.

• Psychological disorders: collapse and blurred memories, black gap of 10 to 15 minutes, unusual 
dark thoughts, “when he uses drugs for several days in a row, he loses the memory of daily 
actions such as washing the dishes”, moderate anxiety, feeling of imminent death, emotional 
crisis, visual hallucinations.

• Heart problems: palpitations, feeling that the heart is about to failed.
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ADB-BUTINACA 2/2



Results
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Victim # 1 Victim # 2 Victim # 3 Person accused # 1

(loss of 

consciousness)

Person accused # 2

Delay between 

facts and samples

~10h30 ~ 10h30 ~ 10h30 ~ 33 h ~33 h

OCA Not detected Not detected Not detected Not detected Not detected

NPS ADB-Butinaca : traces

< 0,1 ng/mL

Not detected Not detected ADB-Butinaca : 0,32 

ng/mL

Not detected



Victim # 1 Victim # 2 Victim # 3 Person accused # 1

(loss of 

consciousness)

Person accused # 2

Delay between 

facts and samples

~10h30 ~ 10h30 ~ 10h30 ~ 33 h ~33 h

OCA Not detected Not detected Not detected Not detected Not detected

NPS ADB-Butinaca : traces

< 0,1 ng/mL

Not detected Not detected ADB-Butinaca : 0,32 

ng/mL

Not detected

Results
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Matrix blank
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Thank you for your attention
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