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DRUGS OF ABUSE IN WHOLE BLOOD  
BY LC-MS/MS 

 LC89010  
6-MAM, 11-OH-THC, AMPHETAMINE, BEG, BUPRENORPHINE, COCAETHYLENE, 

COCAINE, CODEINE, 9-THC, 9-THC-COOH, ECGONINE METHYL ESTER, EDDP, 
FENTANYL, KETAMINE, MBDB, MDA, MDE, MDMA, METHADONE, METHAMPHETAMINE, 
MORPHINE, NORBUPRENORPHINE 

 
 

 

 
         

 INSTRUCTIONS FOR USE 

                                             
 

 

 

 

          

 

For in vitro diagnostic use 

 

 

This product fulfills all the requirements of Directive 98/79/EC on in vitro diagnostic medical devices                  
                                       (IVD). The declaration of conformity is available upon request. 

 

EUREKA S.R.L. LAB DIVISION 

Via M. D’Antona 28 

60033 Chiaravalle (AN) - Italy 

Tel +39 071 7450790 

eureka-support@sentinel.it 

www.eurekakit.com 

 

mailto:info@eurekaone.com
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INTENDED USE  
 

In vitro diagnostic device intended for the detection and quantitative determination of 6-MAM, 11-OH-

THC, AMPHETAMINE, BEG, BUPRENORPHINE, COCAETHYLENE, COCAINE, CODEINE, 9-

THC, 9-THC-COOH, ECGONINE METHYL ESTER, EDDP, FENTANYL, KETAMINE, MBDB, MDA, 
MDE, MDMA, METHADONE, METHAMPHETAMINE, MORPHINE, NORBUPRENORPHINE in whole 
blood for clinical diagnostic and forensic use. Manual method for professional use. 

 

 

KIT CONTENT FOR 100 TESTS 

 

CONTENT DESCRIPTION PACKAGING WARNING 

Reagent A Deproteinization 
Solution 

6 x 5 ml 

 

Reagent B Internal Standard 
Solution 

1 x 300 µl 

 

Reagent C Diluting Solution 1 x 10 ml 

 

Multiparametric Calibrator 
in whole blood 

 7 x 3 x 1 ml (Packed separately – 
Code LC89016 - see 
data sheet) 

Reagent M1 Mobile Phase M1 2 x 500 ml 

 

Reagent M2 Mobile Phase M2 2 x 500 ml 
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ACCESSORIES AND CONSUMABLES AVAILABLE SEPARATELY 

 

CODE DESCRIPTION PACKAGING 

LC89016 Calibrator in whole blood for Drugs of Abuse  7 x 2 x 1 ml 

LC89019 Control in whole blood for Drugs of Abuse – Levels 1, 2 
and 3 

3 x 5 x 1 ml 

SK89010 Starter kit for Drugs of Abuse in whole blood 39 x 1 ml 

LC89011 Mobile Phase M1 4 x 500 ml 

LC89021 Mobile Phase M2 4 x 500 ml 

LC89030 Deuterated Internal Standard Mix Solution 1 x 300 µl 

Z959757902 RRHD C 18 (50 x 2,1 mm – 1,8 µm) Analytical Column 1 Pc 

TF2540301201 Hypersil Gold PFP (10 x 2,1 mm – 3 µm) Prefilters 1 x 4 Pcs 

S51843550 Glass vials with reduced volume from 1,5 ml to 15 µl 1 x 100 Pcs 

S51820717 
Caps for Glass vials with reduced volume from 1,5 ml to 

15 µl 
1 x 100 Pcs 

TF84200 Drop in Holder 2 mm 1 Pcs 

L-30-210 Eppendorf tubes by 1,5 ml with caps 1 x 1000 Pcs 

 
 

INSTRUMENTS 

 

DESCRIPTION WARNING 

LC-MS triple quadrupole instrument with Divert Valve - Analysis in 
binary gradient – Work modality ESI 

Required 

Operational Computer Required 

Autosampler Required 

 

 

MATRIX - COLLECTION AND STORAGE PROCEDURE 

 

MATRIX PROCEDURE 

 
Whole Blood 

Tube with anticoagulant EDTA 

Stable for about 4 weeks at or 4 

months at . 
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REFERENCE VALUES  

 

Concentrations of substances in blood that define the MINIMUM PERFORMANCE REQUIREMENTS 
for confirmatory analysis, for toxicological-forensic purposes, by chromatographic techniques 
combined with mass spectrometry. 

SCREENING TARGET SUBSTANCE The method must be 
able to confirm  

 (ng/ml) 

Opiates  

Total Morphinea 

Total Codeinea 

6-Monoacetylmorphine 

2 

Cocaine 

Cocaine 

Benzoylecgonine 

Cocaethylene 

Norcocaine 

2 

Amphetamines and congeneris 

Amphetamine 

Methamphetamine 

2 

3,4-Methylenedioxymethamphetamine and 

congeneris 

MDMA 

MDA 

MDE 

MBDB 

 

2 

Methadone  

Methadone 

EDDP 

2 

Cannabinoids  

THC 

11-OH-THC 

THC-COOH 

 

1 

0,1 

2 

Buprenorphine 

Total Buprenorphinea 

Total Norbuprenorphinea 

2 

 

a- the value is reported to the sample subjected to hydrolysis) 

Ref. GUIDELINES FOR LABORATORIES SEARCHING FOR SUBSTANCES OF ABUSE ON BIOLOGICAL SAMPLES 
Taken from THE LIVING SUBJECTS WITH “TOXICOLOGICAL AND FORENSIC-MEDICAL-LEGAL PURPOSES” [Rev. 
n. 5, 29th May 2017 from the Scientific Association Quality Commission "Group of Italian Forensic Toxicologists" (GTFI)]. 

 

 

 



Drugs of abuse in whole blood by LC-MS/MS – REF LC89010   N° 010    06/2024 

6 
 

 

ANALYTICAL PROCEDURE 

 

STEP DESCRIPTION 

1 Sample Preparation 

 

Dispense 50 μl of Reagent B in each bottle of 5 ml of Reagent A according to use. 

 

Stable for 3 months at . 

 

In Eppendorf tubes, dispense in sequence 

 

 Calibrator (µl) Sample (µl) Controls (µl) 

Calibrator 100   

Sample  100  

Controls   100 

Reagent A as 
previous step 

300 300 300 

 

At vortex for 30 sec. at maximum speed. 

 

Store the Eppendorf tubes for 15 minutes in the refrigerator. 

 

2 Centrifuge at 14.000 rpm for 20 minutes. 

3 Dilution of the sample Only for Basic Abuse Drugs: 

 

Dilute the sample:  

50 μl of supernatant + 100 μl of Reagent C  

 

Vortex for 10 sec. 

 

INJECTION For the basic abuse drugs: inject 20 μl of above diluted sample 
For the cannabinoids: inject 50 μl of supernatant. 

 

Alternatively inject a different volume depending on the sensitivity of your system. 

 

 

 



Drugs of abuse in whole blood by LC-MS/MS – REF LC89010   N° 010    06/2024 

7 
 

 

GRADIENT AND VALVE POSITION 

 

• GRADIENT FOR BASIC DRUGS OF ABUSE 

 

 

UHPLC SYSTEMS [Analytical Column RRHD C18 (50 x 2,1 mm – 1,8 µm)] 

 

Time (min) % M1 

(PUMP A) 

% M2 

(PUMP B) 

Flow (μl/min) 

0.0  95 5 0.4 

3.0  95 5 0.4 

3.1  80 20 0.4 

5.5  70 30 0.4 

5.6  45 55 0.4 

8.0  2 98 0.4 

9.5  2 98 0.4 

9.6  95 5 0.4 

12.0  95 5 0.4 

 
 
 
 
 

• DIVERT VALVE POSITION FOR BASIC DRUGS OF ABUSE 

 
UHPLC SYSTEMS [Analytical Column RRHD C18 (50 x 2,1 mm – 1,8 µm)] 

 

TIME (min) POSITION 

0.0  A 

3.0  B 

9.5  A 
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• GRADIENT FOR CANNABINOIDS 

 

UHPLC SYSTEMS [Analytical Column RRHD C18 (50 x 2,1 mm – 1,8 µm)] 

 

TIME (min) % M1 

(PUMP A) 

% M2 

(PUMP B) 

FLOW (μl/min) 

0.0  95 5 0.5 

0.3  95 5 0.5 

0.35  40 60 0.5 

5.0  0 100 0.5 

8.0  0 100 0.5 

8.1  95 5 0.5 

10.0  95 5 0.5 

 

 

• DIVERT VALVE POSITION FOR CANNABINOIDS 

 

UHPLC SYSTEMS [Analytical Column RRHD C18 (50 x 2,1 mm – 1,8 µm)] 

 

TIME (min) POSITION 

0.0  A 

0.5  B 

8.0  A 

 

PARAMETERS  
 

Parameters set on triple quadrupole SCIEX 4500 

      BASIC DRUGS OF ABUSE 
PARAMETERS 

ESI POSITIVE 

CANNABINOIDS    
PARAMETERS 

ESI POSITIVE 

        

      CANNABINOIDS    
PARAMETERS 

ESI NEGATIVE 

 

CURTAIN GAS (CUR) 40 40 40 

COLLISION GAS (CAD) 10 10 10 

ION SPRAY VOLTAGE 
(IS) 

5500 V 4500 V -4500 V 

TEMPERATURE (TEM) 650°C 650°C 650°C 

ION SOURCE GAS 1 
(GS1) 

45 45 45 

ION SOURCE GAS 2 
(GS2) 

55 55 55 
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FRAGMENTATION OF ANALYTES AND DEUTERATED INTERNAL STANDARDS (IS) 

 

ANALYTES RT 

(min) 

FRAGMENTATION DEUTERATED IS 
USED FOR 

CALIBRATION 

RT 

(min) 

FRAGMENTATION 

PARENT 
ION 

(Q1) 

FRAGMENT 
ION  

(Q3) 

PARENT 
ION 

(Q1) 

FRAGMENT 
ION  

(Q3) 

6-MAM 4.6 328.0 165.0 6-MAM-D6 4.6 334.2 211.0 

11-OH-THC 2.6 331.2 
(+) 

201.1 11-OH-THC-D3 2.6 334.2 
(+) 

316.2 

Amphetamine 4.5 136.1 91.0 Amphetamine-
D11 

4.5 147.2 98.0 

BEG 5.6 290.0 108.1 BEG-D8 5.6 298.0 171.0 

Buprenorphine 6.6 468.3 396.1 Norbuprenorph
ine-D3 

6.5 417.3 187.0 

Cocaethylene 6.4 318.1 196.1 Cocaethylene-
D3 

6.4 321.2 199.0 

Cocaine 6.2 304.2 182.2 Cocaine-D3 6.2 307.1 185.0 

Codeine 4.2 300.1 165.1 Codeine-D6 4.2 306.0 165.2 

-9-THC 3.4 315.1 
(+) 

193.2 -9-THC-D3 3.4 318.2 
(+) 

123.2 

-9-THC-COOH 2.7 343.2 (-) 191.1 -9-THC-
COOH-D9 

2.7 352.1 (-) 254.3 

Ecgonine Methyl 
Ester 

0.4 200.4 82.0 BEG-D8 5.6 298.0 171.0 

EDDP 6.6 278.1 234 EDDP-D3 6.6 281.2 234.0 

Fentanyl 6.8 337.0 18.2 EDDP-D3 6.6 281.2 234.0 

Ketamine 5.7 238.0 220.0 MDE-D5 5.2 213.2 163.0 

MBDB 5.6 208.1 177.0 MDMA-D5 4.8 199.0 135.0 

MDA 4.7 180.0 105.2 MDA-D5 4.7 185.0 138.0 

MDE 5.2 208.0 153.1 MDE-D5 5.2 213.2 163.0 

MDMA 4.8 194.0 153.1 MDMA-D5 4.8 199.0 135.0 

Methadone 6.9 310.2 265.1 Methadone-D9 6.9 319.2 268.0 

Methamphetamine 4.6 150.1 119.1 Methampheta
mine-D11 

4.6 161.1 127.2 

Morphine 2.3 286.1 165.1 Morphine-D6 2.3 292.3 181.0 

Norbuprenorphine 6.5 414.3 117.1 Norbuprenorph
ine-D3 

6.5 417.3 187.0 
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TECHNICAL FEATURES - PART I 

 

 

CONCENTRATIONS DEFINITIONS 

C1 Low concentration 

C2 Medium concentration 

C3 High concentration 

 

 

ANALYTES CONCENTRATIONS USED TO CALCULATE REPRODUCIBILITY AND 
ACCURACY (ng/ml) 

 C1 

 

C2 

 

C3 

 

6-MAM 5 20 60 

11-OH-THC 0,8 2 7,5 

Amphetamine 10 30 120 

BEG 12 36 144 

Buprenorphine 2,5 10 24 

Cocaethylene 5 20 60 

Cocaine 5 20 60 

Codeine 5 20 60 

-9-THC 3 12 24 

-9-THC-COOH 2,5 10 24 

Ecgonine Methyl 
Ester 

5 20 60 

EDDP 5 20 60 

Fentanyl 5 10 20 

Ketamine 10 30 120 

MBDB 10 30 120 

MDA 10 30 120 

MDE 10 30 120 

MDMA 10 30 120 

Methadone 5 20 60 

Methamphetamine 10 30 120 

Morphine 2,5 10 40 

Norbuprenorphine 2,5 10 24 
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* value not available 

 

 

 

ANALYTES ACCURACY INTRA SERIE 

(RELATIVE ERROR %) 

 C1 C2 C3 

6-MAM 8,60 4,29 1,95 

11-OH-THC 2,02 3,90 1,96 

Amphetamine 1,80 4,80 3,40 

BEG 1,45 2,74 2,56 

Buprenorphine 5,75 4,43 7,12 

Cocaethylene 5,13 6,86 1,36 

Cocaine 7,23 8,51 3,38 

Codeine 6,84 2,80 1,35 

-9-THC 6,74 3,58 6,82 

-9-THC-COOH 5,79 1,90 4,29 

Ecgonine Methyl Ester 13,08 11,87 3,65 

EDDP 2,19 1,65 3,22 

Fentanyl 4,70 5,0 2,82 

Ketamine 7,40 4,98 * 

MBDB 5,42 3,33 3,15 

MDA 3,10 5,43 2,76 

MDE 5,05 2,41 3,43 

MDMA 3,76 3,51 4,05 

Methadone 7,51 3,39 2,27 

Methamphetamine 3,76 6,10 4,75 

Morphine 1,19 5,51 2,50 

Norbuprenorphine 0,87 11,59 2,84 
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TECHNICAL FEATURES - PART II 

 

ANALYTES REPRODUCIBILITY INTRA 
SERIE 

(COEFFICIENT OF VARIATION 
%) 

REPRODUCIBILITY INTER 
SERIE 

(COEFFICIENT OF VARIATION 
%) 

 C1 

 

C2 

 

C3 

 

C1 

 

C2 

 

C3 

6-MAM 4,45 1,16 1,42 5,98 5,31 3,78 

11-OH-THC 7,58 0,97 5,12 12,23 3,75 11,75 

Amphetamine 7,03 0,45 1,61 6,60 3,48 5,52 

BEG 1,84 0,39 2,17 5,80 4,73 3,83 

Buprenorphine 3,00 4,78 1,49 7,60 10,02 11,37 

Cocaethylene 2,43 1,75 0,83 7,68 5,66 4,06 

Cocaine 4,90 2,97 0,84 6,96 8,15 8,60 

Codeine 2,98 1,92 3,00 8,27 4,76 4,83 

-9-THC 3,80 5,28 6,77 8,20 3,35 8,09 

-9-THC-COOH 1,77 1,11 5,82 9,00 6,67 8,55 

Ecgonine Methyl Ester 2,10 2,46 3,11 7,35 6,06 5,65 

EDDP 2,49 1,59 3,61 8,40 2,94 4,05 

Fentanyl 2,49 2,75 0,75 9,28 7,27 7,30 

Ketamine 4,47 5,41 2,10 4,74 10,37 4,15 

MBDB 1,39 2,97 2,15 7,13 3,35 5,42 

MDA 4,02 1,33 4,15 12,59 7,20 5,10 

MDE 5,42 2,92 1,38 11,99 4,81 3,90 

MDMA 7,03 1,49 5,82 8,74 4,95 8,96 

Methadone 4,08 1,61 1,42 7,78 9,44 2,61 

Methamphetamine 7,03 1,49 3,48 11,17 10,43 19,46 

Morphine 6,01 3,45 5,62 7,46 6,25 6,84 

Norbuprenorphine 2,81 3,30 1,49 7,60 9,15 11,65 
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TECHNICAL FEATURES - PART III 

 

 

ANALYTES LLOD 

(ng/ml) 

COEFFICIENT OF 
CORRELATION R2 

+ STD DEV 

6-MAM 0,05 0,9970 ± 0,0037 

11-OH-THC 0,02 0,9966 ± 0,0028 

Amphetamine 0,05 0,9998 ± 0,0003 

BEG 0,1 0,9998 ± 0,0002 

Buprenorphine 0,02 0,9989 ± 0,0009 

Cocaethylene 0,01 0,9998 ± 0,0003 

Cocaine 0,02 0,9979 ± 0,0013 

Codeine 0,05 0,9998 ± 0,0001 

-9-THC 0,03 0,9987 ± 0,0012 

-9-THC-COOH 0,05 0,9986 ± 0,0010 

Ecgonine Methyl 
Ester 

0,05 0,9934 ± 0,0039 

EDDP 0,05 0,9997 ± 0,0001 

Fentanyl 0,3 0,9988 ± 0,0007 

Ketamine 0,1 0,9940 ± 0,0044 

MBDB 0,05 0,9999 ± 0,0000 

MDA 0,1 0,9992 ± 0,0007 

MDE 0,1 0,9997 ± 0,0003 

MDMA 0,1 0,9997 ± 0,0001 

Methadone 0,05 0,9997 ± 0,0002 

Methamphetamine 0,05 0,9989 ± 0,0010 

Morphine 0,1 0,9944 ± 0,0044 

Norbuprenorphine 0,02 0,9979 ± 0,0016 
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RECOVERY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* value not available 

ANALYTES CALIBRATOR RECOVERY (%) 

 C1 C2 C3 

6-MAM 97,91 105,42 99,44 

11-OH-THC 129,59 121,96 133,38 

Amphetamine 111,21 112,38 119,69 

BEG 106,46 110,40 105,74 

Buprenorphine 456,57 147,77 144,98 

Cocaethylene 95,01 106,66 98,39 

Cocaine 98,16 109,59 109,27 

Codeine 99,42 105,81 98,28 

-9-THC 144,31 127,18 141,70 

-9-THC-COOH 98,00 97,36 96,38 

Ecgonine Methyl Ester 78,45 86,32 78,54 

EDDP 88,05 80,47 80,96 

Fentanyl 96,32 107,86 114,70 

Ketamine * * * 

MBDB 101,91 106,35 102,11 

MDA 107,52 120,49 115,66 

MDE 102,87 107,13 113,49 

MDMA 100,52 106,11 110,28 

Methadone 128,39 131,28 106,88 

Methamphetamine 95,75 85,81 90,89 

Morphine 119,03 109,70 103,14 

Norbuprenorphine 108,43 118,30 115,19 
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REFERENCE CHROMATOGRAMS 

 

 

 
Fig 1 Calibrator Level 4 for Basic Drugs of Abuse. 

 

 
Fig 2 Control Level 1 for Basic Drugs of Abuse. 
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Fig 3 Treated Sample for Basic Drugs of Abuse, positive for cocaine and BEG. 

 

 

 
Fig 4 Calibrator level 5 for Acid Drugs of Abuse (from the top to the bottom, THC, 11 OH THC, THC COOH). 
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Fig 5 Control Level 2 for Acid Drugs of Abuse (from the top to the bottom, THC, 11 OH THC, THC COOH). 

 

 
Fig 6 Treated Sample for Acid Drugs of Abuse, positive for THC and THC COOH. 
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GENERAL WARNINGS 

 

1. STORAGE AND SHELF LIFE 

All the components are ready-to-use. They are stable for 3 years at  except Reagent 

B (Internal Standard Solution) that must be stored at . 

After opening the shelf life of our internal standards is 6 months if stored at . 
 

2. NEW COLUMN TREATMENT 
Install the precolumn (Drop in Holder 2 mm TF84200 + Hypersil GOLD PFP Guard 
TF25403012101) on the divert valve and condition as intended for the analytical column. 
Replace the Hypersil Gold PFP filter every 250 injections. 
 
Install the new RRHD C18 analytical column (50 x 2.1 mm - 1.8 µm). Disconnect the detector and 
pass 30 ml of a solution of Mobile Phase M2 : H2O (95 : 5 v/v) at a flow rate of 400 µl/minute.  
Do not recycle the wash liquids. 
 

3. COLUMN CONDITIONING 

Condition the RRHD C18 column (50 x 2.1 mm - 1.8 µm) and pre-column filter with Mobile Phase 
M2: Water (95:5) at a flow rate of 400 µl/min and discharge the first 10 min. Thermostat the 
column at 35°C for basic substances of abuse, at 50°C for acidic substances of abuse. 

It is NOT possible to perform phase recirculation analysis. 

If the T Amb of the Laboratory is > 25°C it is suggested to keep the Mobile Phase at  
between an analytical session and another. 

 

4. COLUMN CLEANING 
Disconnect the detector. Flux a solution made of Mobile Phase M2 : H2O (95: 5 v/v) at a flow rate 
of 400 µl/min for 30 min and discharge. The column must be stored in a solution of Mobile Phase 
M2 : H2O (95: 5 v/v). 
 

5. AUTOSAMPLER SYRINGE WASHING 
Wash the syringe with Methanol before use. 
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ABBREVIATIONS 

 

 

ABBREVIATIONS  DEFINITIONS 

e.g. 5 x 1 x 1 ml N° of levels x N° of vials x volume 

e.g packaging of the starter kit 27 x 1 ml N° of vials x volume 

Note: each vial contains one molecule 
(analyte or labelled IS) 

MDA 3,4-Methylenedioxyamphetamine 

MDE 3,4-Methylenedioxy-N-ethylamphetamine 

MDMA 3,4-Methylenedioxymethamphetamine 

6-MAM 6-Monoacetylmorphine 

-9-THC-COOH -9-tetrahydrocannabinol carboxylic acid 

BEG Benzoylecgonine 

EDDP 2-Ethylidene-1,5-dimethyl-3,3-
diphenylpyrrolidine 

IS Internal Standard 

MBDB  1,3-Benzodioxolyl-N-methylbutanamine 

Pc/Pcs Piece/pieces 

RT Retention Time  

STD DEV Standard Deviation 
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REFERENCE STANDARDS 
 

Quality Assurance System compliant with regulations: 

EN ISO 13485:2016 

EN ISO 9001:2015 
 

Any modification made to the Medical Device unless authorized by Eureka S.r.l. - Lab Division 
makes this declaration invalid. 

 

We declare that the devices comply with the following Technical Standards: 
 

EN ISO 13485:2016 

EN ISO 13612:2002 

EN ISO 14971:2012 

EN ISO 15223-1:2016 

EN ISO 18113-1:2011 

EN ISO 18113-2:2011 

 
 

We declare that the device is sold in a non-sterile package. 
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IVD SYMBOLS 
 

 

 


