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Expertise Toxicologique

Judiciaire

isaires pour la nomination




ISR c Toxicologique

Criteres necesSeIIassIil;
la nomination desoReISE




cur en Pharmacie ou en Médecine avec

Biologie Meédicale et/ou une
A en analyse chimique (ou physico-

Matériel yoser d’au moins :

MS) ou LC-MS-HR




ications en toxicologie analytiques (= 5)

ations a des congres de toxicologie




pette période, démontrer la maitrise :

gil, conservation des préléevements, gestion

— quantification des toxiques

ésultats postmortem

mations juridiques

Contréle de qualité

qualitatifs et
gal portant




ISR c Toxicologique
GEinERECadre de la
Sécurité ROV
ANALYSES SALIMNGUIDN




Sécurité routiére : dosage des

stupéfiants dans la salive

22016-1152 du 24/08/2016 : confirmation

dans la salive dans le cadre de la

effectué sous controle

30 3 1500 mL/j)




Analyses salivaires

Sécrétion :

o Glande parotide

P o Glande sublinguale
Glande parotidle ——— |©
Yo e o Glande submandibulaire

Glande i
sous-mandibulaire LGlandesub"nquale Com OSitiOl’l . 99 0/0 eau +

sels minéraux, protéines et
zyme de digestion

Schéma des principales glandes salivaires

xlandes salivaires :

sico-chimique,




DUREES
DE POSITIVITE
DES DPROGUES

CAMNMABLS

carboxy=-THC
Usage occasionnel : 3.6 5 jours
Usoge régulier : 30 a4 70 jours METHAD OEIE

AMPHETAMIMNES ‘ Quelques heures Aéthadnne Il
(DONT ECSTASY)
D-ampétamine B
I D-méthamphétamine |
. 244 jaurs | CRACK
. Benzoylecgonine
| . 244 jours Usage oo onnel | 2

I LIzage intensif et qundi

(| ‘ Quelques heures

al 284 jours |
Usage intensif et quotidien . [
10 a 14 jours

/ . Quelques heures |

CODEINE N

HEROINE & OPIACES |

:. Morphine | L S .

. 142 jours | \ L.5.D.

™ 1
‘ Quelgues heures ‘ % N-desmethyl-L5D |

f ‘ Quelques heures *e GHE . 142 jours |

| L
. Quelgues heure.5| BUPQENDEPHIEIE | ‘ Quelques heures |
arpfine | -

| ‘ Quelgues r"reure.s|
h

a
6

Qualques heuras




Analyses salivaires - Collecte

Ema J\v.-'-'-u'r.\,.--..'- i

KIT DE PRELEVEMENT SALIVAIRE
POUR LE DEPISTAGE DES STUPEFIANTS

ectrice entre la face interne
gencive.

B0 sec de chaque

ponge




Dosage des stupéfiants dans la salive

du 13/12 /2015 :

> 10 ng/mL
>1ng/mL




Dosage des stupéfiants dans la salive

acentrations : recueil, degré
Wraire, voie d’administration
gtiques plasmatiques

trations salivaires




Dosage des stupéfiants dans la salive

Analytes a
rechercher

Concentrations
observées

Fenétre de
détection

THC
(THC-COOH=
1-20 pg/mL)

THC :10-100
ng/mL

cocaine

benzoyl-
ecgonine (BE)

cocaine
2 -50 ng/mL

BE
50 - 200 ng/mL

Iv:
coc = 24h BE =
72 h

Sniff et crack :
coc=12h
BE=24h

amphétamine

méthamphétamine

MDA et MDMA

50 - 1000 ng/mL

24 h

amphétamine :
jusqu’a 48 h

morphine
6-MAM

codéine
dihydrocodéine
codéthyline
pholcodine
oxycodone

morphine

30 - 500 ng/mL
6-MAM

1 - 4000 ng/mL
codéine
5-2000 ng/mL

morphine 24 h
6-MAM 8 h
codéine 36 h
oxycodone 48 h
dihydrocodéine
24 h




Belartise ‘Toxicologique
eidiciaire :
Recherclhe CERKEIIIRKe(E
la mof%




aoie médico-légale

plémentaire ayant le meilleur

ostic apres autopsie

e asphyxique




culement examen externe

scrit sur une liste de

yécialisé -




expertise toxicologique :

les causes de 1a mort =

EXPERTISE TC

L. (ex. strontium




nents en double (contre-expertise)




Expertise toxicologique de Référence

prelevements biologiques ?

autopsiques :

C




Expertise toxicologique de Référence

gvements biologiques ?

aplémentaires




Le sang

biologique la + importante

apeutique, toxique, potentiellement




adavre frais (15-20 mL)

intracavitaire

ansmembranaire







Les urines

ent complémentaire / sang

lante : investigation
guci d’économie

ing qualitatif ++




Les urines

tance meére / métabolites

la derniére exposition / décés

e concentration des




Le contenu gastrique

gt voie d’introduction du toxique

+++ —— voie orale




Les cheveux

r expositions répétées/chroniques

Localisation du
. 4 prélevement de cheveux
Infundibufum = Vertex

Isthmus
Gaine folliculaire externe (GFE)- y s
Gaine (Cutcula y 'ff Temps de migration
Ranfiement | 'ELTS cowcne oo oy Al [ d’une molécule dans le
(GF1)|Couche de Henle “Muscle armecteur i . , .
i ; follicule pilo-sébacé (des
£ \ capillaires sanguins
au vertex = 1,2-1,5
Bulbe — :-!::::h Tige du peil
dermique

",
" Mélanocytes

Matrice du pail

,
Y

" Capillaires e ——— —




cheveux

* 80 cheveux
* couper au ras du scalp
* partie occipitale
(niveau superieure)
* orientation racine-
extrémité
ervation :
ec - enveloppe

e ambiante




Prélevements facultatifs

toxicologique (cadavre putréfié)

otal (tube sec ou flacon plastique)

pite bile/sang

sans intérét




Prélevements facultatifs

ores déces — fluide aqueux

be verre monoject)




Prélevements facultatifs

de putréfaction

lominale - gouttiéres pleurales




Expertise toxicologique de Référence

Notes de la : « Cette
ique de référence en vue de la

axiques de la mort,

OBLIGATOIREMENT aporter les analyses




Expertise toxicologique de Référence

¢thanol, méthanol, isopropanol, acétone (volatils)

amphétamines, cocaine, cannabis,

e, digoxine, salicylés

Immunochimie

Spectrophotométrie




Expertise toxicologique de Référence

du lithium (pas de méthode définie ;
ométrie d’absorption atomique)

aoe des stupéfiants (licites et illicites),

poactifs ou non), xénobiotiques

techniques chro

liquide en phase gazeuse




BN 1 tils analytiques

anmEworatoire du




GC-HS-FID (chromatographie gazeuse

- ionisation de flamme)

Recherche - dosage des substances

volatiles (éthanol, méthanol ...)




Spectrométrie de Masse Haute Résolution

« Temps de Vol - TOF »

UPLC-HR/MS G2 QTof

UPLC2D

Soumission chimique




UPLC 2D - QTof

HPLCPUMP HPLCPUMP

y

l

WASTE DETECTOR WASTE DETECTOR

LoapsamePLe o ELUTESAMPLE
—

'y

SAMPLE INJECTOR

(a)

1\

SAMPLE INJECTOR

(b)

UPLC : stesse du criblage

atrices




Préparation en ligne (PEL)

ne d’extraction
étrie 30 - 60 pm
- 5 mL/min)
ie en flux turbulent (TFC)

Large molecules flow to waste

® | arge molecules do not
have time to diffuse into pores

® They are flushed through the
column by the high-velocity
mobile phase




Dilution de ’échantillon

tion des effets de matrice

gntal pour échantillons dégradés

fibrine, postmortem ...)

brotéiques par




MS-TOF

de métabolites [METABOLYNX®

es de méme masse monoisotopique

les enzymes du métabolisme cve o

glucuronides (urines)

stables : ex.




Exemple du tramadol et de la venlafaxine

| LYP3AS :__5
| “’ﬁ"’fﬂ

M M-did
trfrna:;::m N.O-o desiy .
tramadol @ @\

/ - \\
I / I'\ O-cesmathyl-
1M U-tridasin \ tramalc oo
‘ tramadal 1'*
r/ NJD"Jid'EHlEllI]". \
tremadol conju
f \ l
- I'l (oce
|

I'-._ tramadol conjug
[

o J

!

i-"' O-desmethyi-

tramzclo gl
M C-dicdesmmethiyl
tramadal conjug




R File Edit

View Tools

£ Metabolynx XS Browser - [tramadol310815]

Window Help

Tramadol

/@] &) & lalz] ®l=] v k]« [u] || w2 lu]] 2

Flate: 1

ial: 5

Expected Metabolites

parent C16H25M02 (7/61 entries)

Status | MS... | Mass | Metabolite Name | Formula I Mass Difference m/z Found I mDa I PPM | LHbE|| Peak 1D ITImE | Trace IArea Abs | Area % I PDA Peak Are
s YES 2491728 Demethylation C15H23N02 -14.0146 250.1817 10 41 9 4,04 1: TOF MS ES+ = 4249660
o Demethylation C15HZINO2
Iy!
v YES 2351572 Didesmethyl Cl4H2INO2 -28.0301 236.1662 12 50 10 412 1: TOF MSES+ :2361... 2670960 861
' YES 2351572 Didesmethyl Cl4HZANO2 -28.0317 236.1646 -04  -18 19 5.02 1: TOF MSES+:2361..  374.80 012
v YES 4111893 Didesmethyl + Glucuronide conjugation C20H29NO3 1430002 4121965 068 -15 3 EXSE 1: TOF MSES+ :4121... 1053850 340
v YES  425.2050 Glucurenide conjugation + Demethylation C2IH31NO3 1620181 426.2145 17 41 2 330 1: TOF MSES+ :426.2... 2507980 8.8
s YES 2631883 Parent C16H25N02 0.0006 2641970 07 25 20 5.07 1: TOF MSES+ :2641... 15369291 49.52..
r . r —
M¢étabolite desméthyl m/z = 249.1729
a | m 3
21(Time: 5 14) Combine (697:699-(687:688+791792)) Demethylation Status: OK 1:TOF M8 ES+
3.90e6
100+ 250.1812
80
60
3 3
40
E 251.1843
203 /
1 2321698 . 20180 318.1810 454.2426
0 T T T T ! T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T miz
220.00 230.00 240.00 250.00 260.00 270.00 280.00 280.00 300.00 310.00 320.00 330.00 340.00 350.00 360.00 370.00 380.00 380.00 400.00 410.00 420.00 430.00 440.00 450.00 460.00
1: TOF MS ES+:250.181 0.02Da Smooth (Mn, 2x2) 22‘:9 9.71e5 k=
100+ B 5.14
E 249 3 .
404 N,N-didmvenlafaxine
80
3 / (
60
= 3
O-d dol N-d dol
20
O T T T T e T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T Time
1.00 150 2.00 250 3.00 350 4.00 450 5.00 550 6.00 6.50 7.00 7.50 8.00 8.50 9.00 950 1000 1050 1100 4150 1200 1250 1300 1350 1400 1450 1500 T
For Help, press F1 F\I M

©ie o




Exemple du tramadol et de la venlafaxine

i —— _ Slaosthre rhaeriar
. W ':;:. -'-'-'-'.'.-.-_-_-.-.-.._._____::_.

I::.
|
\
1
|
[
|

Liver cell

O-desmethyl
venlafaxine

[ II|I glucuronid
N~ '
\ .
3 . O-desmethyl
I". " iy venlafaxing | —
. @ E_

\

MN-desmet
venlafaxine
CYPIDG

Venlafaxine




Venlafaxine

Metabolynx XS Browser - [venlaf]

% File Edit View Tools Window Help
wu] %] @ wlz la] siv] W] n] Bl6] =] vl xE] 9]
Flate: 1 Wial: 5 Expected Metabolites parent C17TH27NO2 (5/50 entries)
Status I MS... | Mass | Metabolite Name I Formula | Mass Difference | 'z Found I mDa | PPM I LabEII Peak D ITime ITrace Area Abs | Area % I PDA Peak Are
e YES 2631885 Demethylation C16H25N0O2 -14.0140 2641980 17 63 17 4.67 1: TOF MS ES+ :264.1. 156009.59 2991 ..
e YES  263.1885 Demethylation C16H25N02 -14.0147 264.1972 0.9 33 29 5.81 1: TOF MS ES+ :264.1. 5387460 1033 ..
o Didesmethyl 5 1: TOF MS ES+: E
W YES  439.2206 Glucuronide conjugation-CH2 (R_0:-CHZ2) C22H33N08 162.0169 440.2289 0.5 11 4 3.58 1: TOF MS ES+ = 5241180 10.05
v YES  277.2042 Parent C17H2TNO2 0.0008 278.2128 08 30 30 5.96 1: TOF MS ES+ 220538.50 42.28 ...
’ . . /4 —
Métabolite didesméthyl m/z = 249.1729
4| [ 3
14(Time: 4.57) Combine (520:622-(611:612+634:635)) Didesmethyl Status: OK 1.TOF MS ES+
2.092ef
100 250.1824
80
60
&®
40
. ;51 1855
2321718
2521878
201.1276 ~2331745 ; 2074980 328.2138
0 T T T T T T T T T T T T I I T T T T T T T I miz
200.00 210.00 220.00 230.00 240.00 250.00 260.00 270.00 280.00 290.00 300.00 310.00 320.00 330.00
1: TOF MS ES+ :250.181 0.02Da Smoaoth (Mn, 2x2) 27185 =
. .
005 N,N-didmvenlafaxine
E 14
804 249
57
60 =
& 3
40
2 O-dmtramadol N-dmtramadol
o ot A I e L L) ] I ) L L s L R IR R B D A 3 B A U L AT BB LR A R B R L LN LAl L) ML) RS LA LS R LAASA RS SN ) s pan Lasaa paana e ssn L LS
0.50 1.00 150 200 250 3.00 3.50 4.00 450 5.00 5.50 6.00 6.50 T.00 750 2.00 850 9.00 950 1000 1050 1100 1150 1200 1250 1300 1350 1400 1450 1500 5
[ Num[

For Help, press F1

Kle o ..l




Venlafaxine

€ Report - Windows Internet Explorer
@O A ‘E http://localhost:8100/cgi-bin/report.cgi V‘ 2] “9‘ X ‘ ‘p Bing o 'l

/] LA ongl] @ ‘o W @D &

< Favorites 9% @] Suggested Sites ~ @& | Web Slice Gallery =

& Dealkylation - results | @ Rreport x| | B~ v (2] d v Pagev Safetyv Tools~ @@

Input:
= criral
aj = 1D (job) 88
. .
Mass 02 392008 O-dmvenlafaxine glucuronide
Formula CoHasMNOg
e —
~ m/z = 439.2206
; & . / 22
Experiment:
107.0505 133.0664 159.0813 201.1282 246 1859 264.1959 276.1807 328.2129
Product ion(s) (Da) 422 2173 4402282
+/-0.001 in positive mode, structure filter off
DBE -101t0 50
Electron count both
Maximum H deficit 6
Fragment number of bonds 4
B aromatic: 6, multiple: 4, ring: 2, phenyl: 8, other: 1
Scoring H-deficit: 0, hetero modifier. 0.5, max score: 16
Order: mass
Plot: show @ hide O
Files: csv
Results
264.1959 o+ (+2H) | 246.1859 =+ (+1H) | 201.1282 + (+0H)
=2 e e Fragments
2 y . m/z = 264.1964 (parent)
! d : m/z = 246.1858
A S X
I |
264.1964 (-0.5.mDa) (5:0.5, B:1) 246.1858 (+0.1.mDa) (S:1.0, B:2) 201.1279 (+0.3.mDa) (3:1.5, B:3) / — 0 9
C4gHzeNO; (-CaHs 0p) CygHaaNO (-CaHyq07) C44H470 (C5H N7 m/z 2 1 * 127

G‘It‘ Local intranet | Protected Mode: Off 43 v ®100% -

717PM ||
8E1/2015 | |

< A




Exemple du tramadol et de la venlafaxine

. O-dm-tramadol- C21H31NO8
| ‘ |l glucuronide
[ [
‘ \ | | 2 O,N-didm-tramadol-  C20H29NOS8
. l ‘ | glucuronide
‘ | ‘ | | _ 3 O-dm-venlafaxine- C22H33NOS8
i | ! glucuronide
. -dm-tramado
il 4 O-d dol C15H23N0O2
“ ‘ ‘ ' 5 O,N-didm-tramadol C14H21NO2
| ‘\

E ‘| ‘ | | 6 N-didm-venlafaxine C15H23N0O2
|‘ -| ‘ “ 7 O-dm-venlafaxine C16H25N0O2
| |
n | | | i 8  N,N-didm-tramadol  C14H21NO2
. | !

{1 fly
| | ; | I 9 tramadol C16H25N0O2
| |
- || 7 |
‘ ii Ii ' l 'i 6 I 8 ||| ' 10 N-dm-tramadol C15H23N0O2
‘- ' [l n [ L
I | \ It 11 i Ytk
|‘ \. \ ‘ ‘ I ) I\ A 11 11 N-dm-venlafaxine C16H25N02
TN A . L WSS 5 W T_— ¢,01 0, WO, L Y. “—) Ny (dm = desméthyl)
I 3N 30 38 0 IM 0 3B 3% 40F 410 42X 4% 440 45 4B0 470 430 4% S0 55X 53 540 SR G0




Matrices biologiques complexes
Viscéres

éfié - carbonisé, exhumation ...

bonisée : sang-foie déshydratés

= 65 % eau




Matrices biologiques complexes

Chromalynx XS Identi
File Edit View Display Processing Window Help

-FOIE-1V-H20-2V-SORENSEN

Visceéres

ening UPLC-Qtof avec PEL du foie

SHI R-CP-% -~ Q- H[FED=
ﬁ - Target Compounds: 2014-11-10-T1382-DUBUISSON-FOIE-1V-H20-2V-50RENSEN

. 56 Positive; 52 Tentative; 909 Negative

- 4-FA (COHL2FN, m/z 154.1032, Fragment m/z109.0454, 2.69 min)

-3 6-APB (C11H13MNO, m/z 1761075, Fragment m/z 131.0497, 3.54 min)

-3 Allopurinel (ZYLORIC) MO4 (CSH4N4O, m/z137.0463, Fragment m/z 1100354, 1.43 min)
j--?Amphetamine D5 (2H5COHEN, m/z 1411440, Fragment m,/z 93,0673, 3.89 min)

]--{/ Antipyrine N02B (C11H12N20, m/z 1891028, Fragment m,/z 2110847, 3.60 min)

=) % Atenolol (TENORMINE) €07 (C14H22N203, m/z 2671709, Fragment m/z 1450653, 3.16 min)
=74 416, (3.07 min), Area 31358, 0.06 mDa, i-FIT Conf N/A
Isotope cluster: Mass Error 1.0 PPM, Ratio Error 1.5%
(-5 480, (3.53 min), Area 65136, 0.03 mDa, i-FIT Conf N/A
- Butoforme (PLANOFORM) NOL (C11HI5NOZ, m/z 1941181, Fragment m/z 1380555, 9.89 min)
-4 Cafeine NOGB (CAH10MN402, m/z 195.0882, Fragment my/z 138.0667, 3.75 min)

-/ Chloroquine (NIVAQUINE) POLB (C18H26CIN3, m/z 3201894, Fragment m,/z 247.1002, 350 min)
]--\? Cocaine-D3 (2H3C17THI8NO4, myz 3071737, Fragment m,z 1851371, 5.32 min)

]--{f Benzoylecgonine-D3 (2H3C16H16MO4, m/z 293.1581, Fragment m/z171.1214, 4.40 min)

]--{f cocaethylene-D3 (ZH3CIBH20NO4, m/z 3211894, Fragment m/z 199.1524, 6.05 min)

]--\? Ecgonine methyl ester-D3 (2H3C10H14NO3, m/z 2031475, Fragment m/z 1851366, 2.21 min)

- /F Codeine-D3 (2ZH3C18H18N0O3, m/z 3031788, Fragment m/z 303.1791, 3.55 min)

atenolol (TENORMINE®)

EExtractedlun Chromatograms EI =&
Atenolol (TENORMINE) CO7 1.219e+005
100 x
%
e L b s L e S L e LA LA L L Ll L) L ""I""!'\I""I""Imin
2.935e+003
100
%
0 min
1.0 20 30 40 5.0 6.0 7.0 8.0 9.0 100 110 120

[u] Spectrum View o] -5 Sl
Cm (414:418), Atenalol (TENORMINE) COT 3385e+005
i 287.1709
% 2681735
140593 1450806 196.0070 246.1705 380.1937 4238096 4952552 548.8007 6013273
e L L ] RS sl
Function 2: Cm (413:417), Atenolol (TENORMINE) CO7 6.417e+004
5 267.1705
& 145.0654 268.1744
EoA0T e 190.0870 22512277
g B [ 3421283 4131593 43219?9isn 2166 gypgqpg 2773211 52?8311
I""I""I""""""""""I""I""I‘I L R e = % | R TR BRI (ARSI R B Rt & B R A s Bt |
B0 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650




Matrices biologiques complexes

Visceres
ening UPLC-Qtof avec PEL du foie

[®] ChromaLynx XS Identify
File Edit View Display Processing Window Help

SHE SO0 % - ¢ k-0 E[EI=]
x| [ --fKetamlne D4 (2H4C13H12MOCI, m/z 2421250, Fragment m/z 224 1149, 4.49 min)
ol [ --fNor ketamine D4 (2H4C12HI0NOCI, m/z 228.1093, Fragment m/z 211.0832, 436 min)
[ --fLamotrigme (LAMICTAL) NO3 (COHTCIZN5, m/z 256.0157, Fragment m/z 258.0127, 489 min)
- 4/# MBDB D5 (2H5C12H12N02, my/z 213.1651, Fragment mj/z 136.0504, 4,62 min)
- # MDA d5 (2HSCL0HBNOZ2, myz 1851338, Fragment m/z 168.1073, 3.90 min)
- i/# MDEA D5 (2H5C12H12N02, myfz 213.1651, Fragment myz 163.0760, 4.39 min)
- /# MDMA D5 (2ZH5C11H10NOZ, m/z 199.1495, Fragment myz 165.0889, 4.20 min)
[
£
£
£
£
£
=

NEE|B

--fMEphEdrune 4-MMC) D3 (ZHICI1HIZNO, m/z 1811420, Fragment m,/z 1451077, 4,40 min) ) ®
-#Methamphetzmine DS (2HSCLOHION, m/z155.1597, Fragment m/z 92.0612, 410 min) S ertrallne (Z OLO FT )
--fMorphine B3 glucuronide D3 (2H3C23H24N03, m/z 4651952, Fragment m/z 289.1635, 2.23 min)
--fMurphine Bé glucuronide D3 (2H3C23H24N03, m/z 4651952, Fragment m/z 289.1635, 2.54 min)
--fMorphine D3 (2H3C1THIGMO3, m/z 289.1631, Fragment m,/z 289.1627, 2.66 min)
- # Nebivolol (NEBILOX) C07 (C22H25F2NO4, my/z 406.1830, Fragment m/z 406.1830, 7.98 min)
-® Sertraline (ZOLOFT) NOGAB (C17H17CI2N, m/z 306.0816, Fragment m/z 2750395, 8.45 min)

=84 1155, (8.49 min), Area 1320.7, 0.00 mDa, i-FIT Conf N/A

é-lsotope cluster: Mass Error 1.0 PPM, Ratio Error 1.9%

306.0816 (306.0816), 0,00 mDa, 130919.1 (133186.8), Ratio Error 1.7%
07.0849 (307.0847), 0.21 mDa, 24821.1 (24055.8), Ratio Error 31%
-..308.0789 (308.0792), 0.27 mDa, 85999.0 (84583.3), Ratio Error 1.6%

"] Extracted Ion Chromatograms [SE]=] [1uT] Spectrum View E==Eol )
Sertraline (ZOLOFT) NOGAB 2.331e+004 || cm (1153:1157), Alprazolam (XANAX) NOSBA, Chlorpropamide A10 * Sertraling (ZOLOFT) NOGAB 1.332e+005
306.0816

308.0792

£

100 100

%] %
870457 #7992 lat0.07e4 5313685
1220078 205.1441.224.1288 % 388.2543_407.2010 5042761 7 £26.0435639.9017

.
et et ot o e eSS o P T e e, )

L o a ma s L L e s e e e s e nanns wann wa naa B ] 0

3733e+003 | | Function 2: Cm (1153:1157), Sertraline (ZOLOFT) NDGAB 6.225e+004
100+ o 158.0774

160.9747

L~

%
% 129.0708 2000396

152.9?18
2051000
91.0561 [ |[ 331.2169 38824?0 455 2496 569.8069., oor, W{ 541, 3752

1.0 20 3.0 40 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 50 75 100 125 150 175 200 225 250 275 300 325 350 3?5 400 425 450 475 500 525 550 5?5 SUU 625 550
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Matrices biologiques complexes

Chromalynx XS Identify - 20
File Edit

2-19-T1546-R/

Wiew Display Processing Window Help

Rate

BHS GO0 % p-lo 2 % -

BN EIE R

‘/ Benzocaine (COH11NO2, m/z 166.0868, Fragment m/z 138.0555, 6.74 min)
& Betaxolol (KERLONE) CO7 (C18H29NQ3, m/z 308.2226, Fragment m/z 1161075, 6.67 min)
B o (LEXOMT) NOSEA (CLIFI0BAS0, 16006, Fregment i 18208467 i)
=] ‘/937, (6,88 min), Area 27.8, 2.01 mDa, i-FIT ConfES 1%, {2!3]
é-[sotopa cluster: Mass Error 1065.0 PPM, Ratio Error 75032.5%
‘. 316.0085 (316.0106], 201 mDia, 2.2 (2426.2), Ratio Error 110019.3%
317.0115 (317.0011), 10.41 mDa, 0.4 (26.0), Ratio Error 7094.4%
i 318.0066 (Unassigned), N/A, 2.2 (Unassigned), Ratio Error N/A

"/ Bromazepam-m (OH) (C14H10BrN302, m/z 3320035, Fragment m/z 286.2018, 5.81 min)
“’/ Bromazepam-m (3-hydroxy) (C14HI0N302Br. m/z 332.0035, Fragment m/z 3139935, 5.81 min)
£ iGinazepam D4 ghh (2H4C14HEBIN30, m/z 320.0337, Fragment my/z 3200340, 6./4 min;

B _mnn (6.83 min), Area80.7, 0.12 mDa, cannot determine i-FIT Conf

Isotope cluster: Mass Error -LOUUUU0L FEM, Katio Error -100.0%

-“"Ercmazapam D4 ghh bis (2H4C14HEBMNIO, m/z 3200337, Fragment m/z 186.1102, 6.74 min)
- Buflomedil (FONZYLANE] C04 (C17TH25N0O4, m/z 3081862, Fragment m/z 2371127, 5.25 min)
- Buflomedil-m (O-Desmethyl) ((C16H23NO4, m/z 2041705, Fragment m/z 223.0970, 2.30 min)
"/Buprenurphme D4 (2H4C29H37MNO4, m/z 4723365, Fragment m/z 4543261, 6.88 min)
-,‘(fNor-Buprenorphme D3 (2H3C25H32N04, m/z 417.2833, Fragment m/z 417.2819, 5.54 min)
-/ Bupropion-M (OH) (C13H18CINO2, m/z 256.1104, Fragment m/z 131.0735, 4.15 min)
- Buspirone (BUSPAR) NOSE (C21H31N502, m/z 386.2556, Fragment m/2122.0718, 5.92 min)
"fButhorme (PLANOFORM]) NO01 (C11H15MO2, m/z 194.1181, Fragment m/z 138.0555, 9.89 min)
- Butylone (C12H15N03, m/z 2221130, Fragment m/z 174.0919, 2.99 min)
-“;‘Cafame MNO6B (C8H10N402, m/z 195.0882, Fragment m/z 138.0687, 3.75 min)
- Carbamazepine (TEGRETOL) NO3 (C15H12N20, m/z 2371028, Fragment m/z 194.0970, 7.44 min)
3§ Carteolol (CARTEOL) CO7 (C16H24N203, m/z 293.1865, Fragment m/z 2371239, 3.82 min)
"f(athme (Morpseudeephedring) (C9H13MO, m/z 1521075, Fragment m/z 134.0970, 1.90 min)
- Chloroquine (NIVAQUINE) PO1B (C18H26CIN3, m/z 3201894, Fragment m/z 247.1002, 3.60 min)
- Chlorpheniramine { POLARAMINE) ROG (C16H19CINZ, m/z 2751315, Fragment m/z 230.0737, 6.00 min)
- Cibenzoline (CIPRILAN) ADG (C18HI8N2, m/z 2631548, Fragment m/z115.0548, 6.22 min)

— Bromazepam

Bromazepam D4

m

Extracted lon Chromatograms \EI Spectrum View EI
Bromazepam (LEXOMIL} NOSBA 1.019e+003 Cm (935:939), Bromazepam (LEXOMIL) MOSBA 1.424e+005
100+ v 1001 256.1346

o5 %5 4202179
2571365
421.2211
120882 168.1398.186.1502 4071781 509.2106
A,k . somsor | o p 0 |l#rsos saaeso o 5223505 8440245
0 T T T T T T T T T T AT T T T T T 1 min 0 T T T T T T T f T T t T f T T f T T T T T T miz
1.701e+003 Corresponding spectrum extracted from function 2 1.903e+004
100 100 120.0821
[121.0661
%1 ] L 1L 4202188 4990533
118 0874 168 Dﬁ:ﬂﬂuage 2621226 212216 492 2568
L\ bt 1| | | ll I 450 | 5455501 s16.70¢
0 T T T T T T T T T T T T T T T T T T T T T T 1 min 0 i T +
1.0 20 30 40 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 50 75 100 125 150 175 EDG 225 250 2?5 300 325 350 375 400 d?ﬁ 450 475 EDD 525 550 5?5 BGD 525 EED
Ready NUM

[}
“ -
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Matrices biologiques complexes

Rate

a&hmmatgglan-

E File Edit Display Process Window Tools Help
S A onhasu([@aBRocacq|ne s BB
2015-05-19-T1548-RATE

2015-05-19-T1546-RATE

1: TOF MS ES+
1004 5.19_ 320.034 0.0100Da
7 4.0383
Area
LIS
6.82
? bromazepam D4 = 200 pg/mg
528
501 1 6.69
1 g 1
0 A L I I il b b b bt i e L 1 "
T T T T T T T T 1 1 T T T T T T T T T T T T
1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
2015-05-19-T1546-RATE 1: TOF MS ES+
1004 520_ 316.009 0.0100Da
50 1.67e3
Area
a.?_
bromazepam = 117 pg/mg
20
5.82 5293
563 1
0 L L A, ek o T O PP L T T m.w\:h pio U obms puhias s ps . i L A L ik ] PO A T T
T T T T T T T T T T T T T T T T T T T T T T T T T T T ime
1.00 2.00 3.00 4.00 5.00 6.00 7.00 5.00 9.00 10.00 11.00 12.00 13.00 14.00
(m—i




Matrices biologiques complexes

Cheveux

vositions répétées/chroniques

on : plusieurs semaines

Infundibulum

Isthmus

Renflement

Bulbe

amation along terme

Localisation du
prélevement de cheveux
= vertex

Gaine folliculaire externe (GFE)—L "
B g & ',f Temps de migration
tolcuiers lCoucna go Hovey Al [ M d’une molécule dans le
Couche de Henle “Muscle armectaur . : " ,
L f follicule pilo-sébacé (des
& \ capillaires sanguins
T 74 I'au vertex = 1,2-1,5
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dermique

Matrice du pail

A
| “capillaires e ——— —




Matrices biologiques complexes

Cheveux

eux (poils pubiens)

0 (Sorénsen pH 6,86) + EI deutérés




Matrices biologiques complexes

Cheveux

@Quﬂnlynx - untitled
File Edit View Display Processing Window Help . )
SHV BRS¢« - HEDeED D e S0 7
CITALOPRAM
=] #| Name Type Std. Conc RT| Area IS Area Response| Detecti Conc. FDev .
=H 1| 2015-03-31 . 677 3530.020] o2777.715| 12740760 MM E h N 1
2 | 2|2015-03-31-BLC-CH-T1S5142 6.54] 132.406 2302 aor7rrame| bd X. 9 €X umathn apl'eS
3 3| 2015-03-3 1 G 677 6303865 35937285 18934844 bo
L]
mois sous terre dans une
A r .
bache — putréfaction +++ :
L] L]
Foie, Rein, Rate et Cheveux
Chromatogram EI@
2015—03—31—T151ﬁSmnnlh[SG‘Ex{: F1:TOF M5 ES+
2015-03-31-T151 3251727
100+ CITALOPRAM _ 9.007e+004
B.77
3539.02
BETTE 0 —_—
citalopram D4 =1 ng/mg
a5}
10.62
576 7147 28 939 959
an N 5
P b ,
0 T T T T T T T T T T T T‘AJL’]— T T T T T T T T T min
2D‘IS—EIB-3‘I—T15‘I-SmDDIH[SG‘ZX‘I:: F1:TOF M5 ES+
2015-03-31-T151 331.2115
S0k CITALOPRAM-DB _ . — 7.257e+004
citalopram = 1,27 ng/mg
71875
% 6.52
10.32
279 g7 434 SJBCM 7.24 1029
0 T 1 1 1 1 U 1 JL\I_IN 1 1 1 U 1 1 1 U U U T 1) I I} I} I} 1 I 1) T 1 min
0.5 1.0 15 20 25 30 35 4.0 45 5.0 55 5.0 6.5 7.0 75 8.0 8.5 9.0 9.5 10.0 105 11.0 115 12.0 125 13.0 135 14.0 145
Ready _ B . CITALOPRAM

CAP NUM

\Ready ;cquiring 5:3101 hutdown Disabled

® C E| O] T.%'!?J'E al |r51_| Smme




Matrices biologiques complexes

Cheveux

e (sous traitement), dcd a domicile
ps : syndrome asphyxique ++
e sang et urines :
polurie = 2 g/1

alcaloides de Popium

A0 connue)




Matrices biologiques complexes

Cheveux

®] Chromalynx X5 Identify - CH-M2-F1
File Edit View Display Processing Window Help

ZH3 690 % 2 ¢ Q-8R0 XEEE

B

x|

ol ;’/ Ethymemazine (SERGETYL) RDG (C20H26M25, m/z 3271835, Fragment m/z 100.1126, 10.26 min)
al ¢

--{fFIunitrazepam -M (7 amino) D7 (2HTC16HTMN30F, m/z 2911639, Fragment m/z 291.1652, 5,39 min)
;’f Gabapentine (NEURONTIN) NO3 (COHITNOZ, m/z172.1338, Fragment m/z 1541232, 352 min)
\/ Gemncitabine (GEMZAR] J05 (COHI1FZNI04, m/z 264.0796)
‘\‘ff Guaifenesine (VICKS) ROSC (C10H1404, m/z199.0970, Fragment m/z 1250603, 3.90 min)
;’/ Haloperidel D4 (2H4C2IHI19NOZFCI, m/z 3801731, Fragment m/z 1690976, 6.98 min)
5{/ 6MAM (Heroine-M) (C19H21INO4, m/z 328 1549, Fragment m/z 268.1356, 3.81 min)
af/ 518, (3.80 min], Area101.5, 0.43 mDa, i-FIT Conf N/A
5 Lsotope cluster: Mass Error 3.0 PPM, Ratio Error 45.6%
328.1549 (328.1544), 0.43 mDa, 10520.0 (10419.3), Ratic Error 1.0%
-329.1582 (329.1583), 0.09 mDa, 22429 (2117 8), Ratio Error 56%

6-acétylmorphine

(18 pg/mg)

-4/ BMAM D3 (ZH3CLOHIBNO4, mfz 3311737, Fragment m/z 2711534, 381 min)
-4/ Heroine-D3 (2HIC2ZLH14NOS, m/z 379.2219, Fragment m/z 379.2212, 5.00 min)
[j--;’f Hydrocodone (VICODIN) NOZA (C18HZINO3, m/z 3001600, Fragment m/z 1990757, 3.76 min)
[-4/® Hydroxyzine DB (2H8C2IHLIN202C), m/z 383.2341, Fragment m/z 2010474, 7.77 min)
-4/ Imipramine D3 (2H3CL9HZLNZ, mj/z 284.2206, Fragment m/z 284.2214, 7.68 min)
[]--{/Indalpine MOBAB 1985 (C15H20M2, m/z 229.1705, Fragment m/z130,0657, 5.15 min)
[j--‘\‘fflsoprenaline Fragment CO1C (C11H15NO2, m/z 194.1181, Fragment m/z194.1181, 115 min)
E Extracted lon Chromatograms E' B & Spectrum View EI@
BMAN (Heroine-) 1.753e+003 || cm (514:518), Cafeine NOGB, BMAM (Heroine-M), GIAM D3, Naloxone VOIAB, oCPP Tiapride (TIAPRIDAL) NOSA 1.5426+005
100+ 100- 185.0890
%% o5
109.1019 }96'0915 3941761 6233231
3 . T 144.0820 : 3142183 3311742 7% 05 490 2608 5023225 557.3382.5743301
min R AL AR e e s T St ek L b S
8.640e+001 | | Comesponding spectrum extracted from function 2 7.326e+004
100+ 100- 114.0026 195.0889
138.0674
% %
1001129 144.0817 [196.0917
0 g ; N Zhg Sl 331.4741 1012305 32259 50 190 5312080 st
ety et e e e T e T e [T
1.0 20 30 40 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650




Matrices biologiques complexes

|®] Chromalynx XS Identify
File Edit View Display Processing Window Help

CH-M2-F1

SHI[G-T0-% 2-v2- %R0 KEE

LI - Meiletine CO1B (CLIHITNG, m/z 1801388, Fragment rn/z 1050704, 437 min)
=] -4/ Mianserine D3 (2H3CLEHLTNZ, m/z 2681893, Fragment my/z 2681907, 6.58 min)
- Milnacipran [IXEL) NOGAX (C15H22N20, m/z 247.1810, Fragment m/z 230.1545, 5.47 min)
E \? Morphine (C17H18NO3, m/z 286.1443, Fragment m/z 286.1443, 2.66 min)
B V2268, (2.71 min), Area 101.2, 1.07 mDa, i-FIT Conf N/A|
otope cluster: Mass Error 4.0 PPM, Ratio Error 34.0%
£ ff Morphine B3 glucuronide D3 (2H3C23H24N03, m/z 465.1952, Fragment m/z 289.1635, 2.23 min)
A ff Marphine BS glucuronide D3 (2HIC23H24N09, m/z 4651952, Fragment m/z 289.1635, 2.54 min)
A \“f Morphine D3 2H3C1THIGNO3, m/z 289.1631, Fragment m/z 289.1627, 2.66 min)
- Naloxone VO3AB (C19H2LNO4, m/z 328.1549, Fragment m/z 310.1443, 3.57 min)
-4 Nefopam (ACUPAN) NO2 (C17HI9NO, m/z 254.1545, Fragment my/z 181.1017, 5.93 min)
-4/ Nefopam (ACUPAN) ghh (C17HI9MO, m/z 2541545, Fragment my/z 210.1289, 5.73 min)
£ f/ Nevirapine (VIRAMUNE] J05 (C15H14N40, m/z 267.1246, Fragment m/z 226.0855, 5.14 min)
3
[
[4
£
£
£

- Noscapine (TUSSISEDAL) ROSD (C22H23NOT, m/z 414.1553, Fragment my/z 220.0974, 5.70 rnin)

ff Noscapine (TUSSISEDAL) ROSD GHHct (C22H23NOT, m/z 414.1553, Fragment m,z 20,0969, 5.70 min)
- oMeOPP (CLIHI6N20, myz 183.1341, Fragment m/z150.0919, 261 min)

\“/ Oxazepamn D5 (ZHSC15HEN202CI, m/z 202.0901, Fragment m/z 274.0800, 7.82 min)

,’/ Oxomemazine (TOPLEXIL) R06 (C18H22MN2025, m/z 3311480, Fragment m/z 100.1126, 5.68 min)

- &/ Oxomemazine-m (-CH3) (C17H20N202S, m/z 3171324, Fragment m/z 86,0970, 5.47 min)

morphine

(15 pg/mg)

E Extracted lon Chromatograms E@ Spectrum View EI
Maorphine 7149+003 || om (366:370), Morphine 2 3512+005
100 v s 160174
% morphine %
115.0870 i i
89.0606 | 218-0388295-1‘*32~L99”-15'”33?'12453992635‘*5”2%3 4862263 5384757 2 20" 62.2870
0 | BAAAE RAPREEALES RARAS A BN RAART RESARY ARAAA RASRE RAARS LRLAS AARAR FRRLE RALANRELAN ERE) '"'I""I'"'I""I""I""I""Imin 0 |||||||l\|||||||‘||l|||||\|||||||\|||||||\|||||||\l|||||||‘|||||||\||||||‘|\|||||||\|||||||.\|||||||‘||.|||||\|||||||||||i|||||m
1.052e+003 [ Function 2: Cm (365:369), Morphine, Morphine D3 3.001e+004
289.1633
1 v i 3 319.1372
% ft %
137.1083 1951085 286.1442 320.1400
84,0309 173.0443
: S g i ao31a72 93220 4g52369 56025859 §29.2656
G|----|-H-\----|----|-|.--|-m|----|----|H-w|H--|----|----|''H|'"'|""|"H\"''|""|'"'|H"|""|""|"H||"|"|||'] 0 ||||||l\|||||||‘|||||||\| ofutgsyodfarmpdichn ooy L B B B L L L L L B miz
10 20 30 40 50 60 70 80 90 100 110 120 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650




Matri biologi |

ChromalLynx XS Identify -CH-MZ—FI
File Edit View Display Processing Window Help
ZHB ST % 2|2 %R0 | X[EE=
x| (% Cinnarizine (C26H28N2, m/z 369.2331, Fragment m/z 168.0939, 10.40 min)
&l -3/ Citalopram DG (2HSC20H15N20F, myz331.2003, Fragment m/z 331.2115, 6.67 min)

(- Clobazam (URBANYL) NOSBA (C16H13CIN202, myz 301.0744, Fragment m/z 259.0638, 9.24 min)

- Clomipramine (ANAFRANIL) NOGAA (CLOH23CINZ, m/z 3151628, Fragment m,/z 86,0970, 8.92 min)

- \“/ Clozapine D4 (2H4C18HI5N4CI, m/z 331.1628, Fragment m/z 272.0931, 6.27 min)

=2 ,‘“f Cocaine (C17THZLNO4, m/z 304,1549, Fragment m/z 1821181, 5.32 min)

=2 720, (5.29 min), Area 242.7, 0.63 mDa, i-FIT Conf N/A .
- Isotope cluster: Mass Error 3.0 PPM, Ratio Error 12.3% Cocalne (15 Pg/mg)

- &‘Cocaine-DB (2H3C17H18MO4, m/z 307.1737, Fragment m/z 1851371, 5,32 min)

& &‘Benzoy\ecgonine { Cocaine-M ) (C16HI9NO4, m/z 2901392, Fragment m/z168.1025, 4.40 min) : ( / m )

[]n(f Benzoylecgonine-D3 (ZH3C16HI6NOY, m/z 2931581, Fragment m/z 1711214, 4.40 min) benzoylecgonlne 11 Pg g

[}{F Cocaethylene (Cocaine-M) (C1BH23N04, m/z 318.1705, Fragment m/z 196.1338, 6.05 min) 4 h ( / m )

-4 cocaethylene-D3 (2H3C18H20N0O4, m/z 3211894, Fragment m/z 1991524, 6.05 min) Cocaethylene 9 Pg g

(- Ecgonine methyl ester (Cocaine-M) (CLOH17NO3, m/z 200.1287, Fragment m/z 1821181, 2.21 min)

(- 3%# Ecgonine methyl ester-D3 (2H3CL0H14N03, myz 203.1475, Fragment m/z 185.1366, 2.2 min)

(- Anhydroecgonine methyl ester (CLOH15NO2, m/z 1821181, Fragment m/z 1821191, 284 min)

-3/ Codeine (NEQCODION) ROSDA (C18H2LNO3, m/z 3001600, Fragment m/z 300.1600, 3.55 min)

- 3/% Codeine-D3 (2H3C18H18N03, m/z 3031788, Fragment m/z 3031791, 3.55 min)

- ,“/S-Acethyl-codeine-m (2H3C20H20M04, m/z 345.1894, Fragment m,’z 345.1896, 5,14 min)
'] Bxtracted Ion Chromatograms L]l ) | 7] spectrum View ===
Cocaine 4532e+003 [ (748:722), Cocaine, Cocaine-D3, Vincaming (RHEOBRAL) C04, Yohimbine (YOHIMBINE HOUDE) GD4BE, Zolpidem (STILNOX) NOSCF 2 667¢+005
100 100 393.2295

3071744
% cocaine % 2511863 3347159 93731
i 3041555 3 -430.2652
0 y St 117.0924 185.1546 . \L 351.?11?l l -467.7868 5408374 5203556
LR R L L AR L) Ry L) L Yo RN RS LR NN L) AN RS Rl RALe) enas s LT D e m e R P T S T T e A e T A e T T e P T T R TR R T T R T A R R T T T M
9.208e+002 || Fynction 2: Crm (717:724), Cocaing, Cocaing-D3, Zolpidem (STILNOX) NOSCF 4.965e+004

100 100 W 185.1378 307.1740

% %

204 1551 [208.4777 416.2860 504.3381
73.0662 143.0715 235.1190 i 399-2533\1 4522890 - dain
0 min 1L U N T RTSPPYIS VNG| FYPRPPVRIG VWSROI NVRSRPRIRPUOY ST R VOR WA SN N ccersema e R
1.0 2.0 30 40 5.0 6.0 7.0 8.0 2.0 100 110 120 50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 57V5 600 625 650




Matiéres premiéres stupéfiantes

(capsules) — Opium — extraction / morphine
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Matiéres premiéres stupéfiantes

héroine

] Chromalyrx XS Identify - 2014-10-22-T1207-5C7-10e
File

Edit View Display Processing Window Help

4"‘0 o’b -

@Eﬁ@MwM%ﬁ- Q@4

- X EEzER = 8

- ftodeme D3 (2ZH3C18H1ENO3, m/z 3031788, Fragment my/z 303.1791, 3.55 min)

EI - fCodeme 6B-d-glucuronide-D3 (ZH3C24H26M0Y, m/z 479.2109, Fragment m/z 479.2108, 3.16 min)
- fﬁ-AcethyI-mdeine (C20H23MOd, m,/z 3421705, Fragment m/z 2250915, 514 min)
- /8 6-Acethyl-codeine-D3 (ZH3C20H20NO4, r/z 3451894, Fragment m/z 3451896, 5.14 min)
- Dihydrocodeine (DICODIN) NO2A (C18H23NO3, myz 3021756, Fragrent my/z 199.0759, 3.65 min)
-/ Dihydrocodeine-D6 (2HEC18H1TNO3, m/z 308.2133, Fragment m/z 2481369, 3.65 min)
= /f Heroine (CZLH23NOS, m/z 3701654, Fragment m/z 2681338, 5.00 min)

a--‘“ 686, (5.04 min), Area 4511.6, 0.93 mDa, i-FIT Conf MN/A

[+ Isotope cluster: Mass Error 2.0 PPM, Ratio Eror 2.2%

[-o/BBMAM (Heroine-M) (CLOHZLNO4, m/z 328.1549, Fragment m/z 268.1356, 381 min)
[j--{f Hydrocedene (VICODIN) NO2A (C18HZINO3, m/z 3001600, Fragment m/z 199.0757, 3.76 min)
[j--{f[soprenaline Fragment CO1C (CI1H15MNO2, m/z 194.1181, Fragrment m/z 194.1181, 1.15 min}
o/ Ketamine D4 (2H4C13H12NOCI, m/z 2421250, Fragment rm/z 224.1149, 449 min)
[j--{fNur-ketamine D4 (2H4C12HIONOCI, m/z 228.1093, Fragment m/z 211.0832, 4,36 min)
£
£
£
£
£

-o/# MBDE D5 (2H5C12H12N02, m/z 2131651, Fragment m/z 1360504, 462 rmin)

p-o/B MDA d5 (ZHSC10HENO2, m/z 1851338, Fragment m/z 168.1073, 3.90 min)

/¥ MDEA D5 (2H5C12HL2N02, m/z 2131651, Fragment m/z 1630760, 439 min)

- o# MDMA D5 (2H5CLLHL0NO2, m/z 199.1495, Fragment m/z 165.0889, 4.20 min)

]--‘"f Mephedrone (4-MMC) D3 ZH3C11HLZNG, m/z181.1420, Fragment m/z 148.1077, 4.40 min)

héroine
6-MAM

E Extracted Ion Chromatograms El@
Heroine B.822e+004
100
14 .o

" héroine
e T T T T R T e T R T e A e e i

3.417e+003
100
%
0‘....|....|....|.‘..|.‘..|....|....|...‘|...‘l...|....|....|‘...|‘...|....|....|..‘.|..‘.|....|....|....‘....‘....|mln

1.0 30 40 5.0 6.0 0 100 110 120

Spechum\ﬁew E
Cm (684:688), Heroing 5.2056+005
e 370.1664

% 371.1696

00 saars 1R s PRV 326.7101 , "408'121847&3049 520.3464 566.4268 635.3366

0 |""|""|‘"'|""|""|'"'|""|""|""|‘"'|""|""|"' 4 U e G S R S T e B
Function 2: Cm (683:687), Heroine 2.019e+005
i 370.1661

-] 371.1691
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Chromalynx XS Identify - 2014-10-22-T1207-5C7-10e
File

Edit View Display Processing Window Help

Matiéres premiéres stupéfiantes

héroine

Dv

G 2

2HI &-9P 16 -

¥ EEEEEEa B

Hl - /f MBDB DS (2H5C12H12NO2, m/z 213.1651, Fragment m/z 1360504, 4.62 min)
o - 4/2 MDA d5 (2HSCLOHENOZ, m/z 1851338, Fragment m/z 1681073, 3.90 min)
- /8 MDEA DS (2H5C12H12NO2, m/z 213.1651, Fragment m/z 163.0760, 4.39 min)
il 5/# MDMA D5 (2H5C11H10NO2, m/z199.1495, Fragment m/z 165.0839, 4.20 min)
ff Mephedrone (4-MMC) D3 (2H3C11H12NO, m/z 1811420, Fragment m/z148.1077, 4.40 min)
i-5## Mephedrone (4-MMC) D3 (2H3C11H12NO, m/z 1811420, Fragment m/z145.0891, 4.40 min)
ff Methamphetamine D5 (2H3C10HL0N, m/z155.1597, Fragment m/z 92,0612, 4.10 min)
#1448 Morphine (CL7THI9NO3, m/z 286,143, Fragment m/z 2861443, 2,66 rmin)
ff Morphine B3 glucurenide D3 (2H3C23H24N03, m/z 4651952, Fragment m)/z 289.1635, 2.23 min)
-8 Morphine B6 glucuronide D3 (ZH3C23H24N03, m/z 4651952, Fragment m/z 289.1635, 254 min)
ff Maorphine D3 (2H3C1THIENO3, m/z 283.1631, Fragment m/z 289.1627, 268 min)
[-¢/8 Noscapine (TUSSISEDAL) ROSD (C22H23NO7, m/z 4141553, Fragment my/z 220.0974, 5.70 min)
| B V2773, (5.68 min), Area 8286.2, 1.06 mDa, i-FIT Conf N/A
-- Isotope cluster: Mass Error 2.0 PPM, Ratio Error 26%
ff Noscapine (TUSSISEDAL) RO5D GHHct (C22H23MO7, m,z 4141553, Fragment m;z 220.0969, 5.70 min)
#1448 Papaverine (ACTICARBINE) A03 (C20H2INO4, m/z 340.1549, Fragment m//z 202,0868, 5.56 min)
ff Papaverine (ACTICARBINE) AD3 GHHCT (C20HZINO4, m,/z 3401549, Fragment m/z 324.1244, 5.55 min)
f Paracetarnol (DOLIPRANE) NO2B (CBHBNOZ, m/z152.0712, Fragment m,/z 110.0606, 3.24 min}
- 4#8 Phenacetine *1983 coupage drogue (CLOH13NO2, m/z 1301025, Fragrment my/z110.0606, 634 min)

noscapine

papavérine

E Extracted lon Chromatograms EI@
Moscapine (TUSSISEDAL) ROSD 1531e+005
100+
%] noscapine
R L Rk r e
4537e+004
100+
%_
D By s i iy ) e LA ks Lt VLA L WAL Rk Lk sy s it s i LT
1.0 20 30 40 5.0 6.0 7.0 8.0 90 100 110 120

] Spectrurm View =R
Cm (771:775), Noscapine (TUSSISEDAL) ROSD, Noscaping (TUSSISEDAL) ROSD GHHct 8.8508+005
i 414.1563
%] 415.1593
84,4717 150'“551?1.1493 220.0971 267.1592 368.2300..414.1089.L-416.1618 f“s% 531'2370 592 3970 922'401?
(-l s R T A P T S T P T T S T T AT e P B A e T e S e S S R R A T
Function 2: Cm (770:774), Noscapine (TUSSISEDAL) R05D, Noscapine (TUSSISEDAL) R0SD GHHct 2 627e+005
-~ 220.0982
414.1562
" 11010 4151588
205.0741 : 323.0015 3531027 :
gmsag 121,065 T N ) 4521042 56“93Q 602.7523.618.3728
(1o e et e g e e o s e SRR 17
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Matieres premieres stupéfiant
] 1 4 [ X )
éfllromal_)lr_uXS]den - 07-5
File Edit View Display Processing Window Help
gyjhggv“ﬁ ﬁb.|<1fn ﬁb.|4;oogbv|<1&gbv|<l D.|jzf"| |£|._|._||i@
- Target Compounds: -10-22- -5C5-10e
T get Compounds: 2014-10-22-T1207-5C5-10
el 68 Positive; 20 Tentative; 930 Negative
[#]-4/8 Amphetamine D5 (2HSCIHEN, m/z 1411440, Fragment m/z 93.0673, 3.89 min)
-4 Cafeine NOSB (C8HLOMN402, m/z 195.0882, Fragment m/z 138.0667, 3.75 min)
[-4/8 Cocaine-D3 (2H3C1THIBNOY, m/z 307.1737, Fragment m/z 1851371, 532 min)
-3/ Benzoylecganine-D3 (ZH3C16HI6NO, m/z 2931581, Fragment m/z 171.1214, 4.40 min)
-4 cocaethylene-D3 (2H3C18H20M04, m/z 321.1894, Fragment m/z 199.1524, 6.05 min)
[i]-3/8 Ecgonine methyl ester-D3 (2H3C10H14NO3, m/z 2031475, Fragment m/z 1851366, 2.2 min) d A in
i3/ Codeine (NEQCODION) ROSDA (C18HZINO3, r/z 3001600, Fragment myz 3001600, 3.55 min) codac c
[i-4/® Codeine-D3 (ZH3C18H18MO3, m/z 303.1788, Fragment rm/z 303.1791, 3.55 min)
[#]-4/8 Codeine-6B-d-glucuronide-D3 (2H3C24H26N0A, m/z 479.2109, Fragment m,/'z 479.2108, 3.16 min) r re
[—]--\‘fﬁ-Acethyl-codeine (C20H23M04, m/z 3421705, Fragment m/z 225.0915, 514 min) 6-acety100delne
=WV 683, (5.02 min), Area 988.2, 0.67 mDa, i-FIT Conf N/A
- Isotope cluster: Mass Error 2.0 PPM, Ratio Error 8.6%
[]--fﬁ-Acethyl-codeine-DS (2ZH3C20H20MO4, rn/z 3451834, Fragment m/z 3451896, 5.14 min)
- Dihydrocodeine-D6 (2H6C18H17MO3, my/z 308.2133, Fragment m/z 2481369, 3.65 min)
-4/ Disulfiram (ESPERAL) NO7BB (C10H20M254, m/z 297.0588, Fragment m/z 148.0255, 10.72 min)
[#-4/8 Heroine (C2LH23N0OS5, m/z 370.1654, Fragment m/z 268 1338, 5.00 min)
[J--ff&MAM (Heroine-M) (C19H21MO4, m/z 3281548, Fragment m/z 2681356, 3.81 min)
E Extracted lon Chromatograms EI@ Spectrum View EI@
B-Acethyl-codeine 1.960e+004 || cm (581:685), B-Acethyl-codeine, Nalirexone VO3AB 2.161e+005
100~ 1004 3451888
3421699
. 6-AC o] N
198.1278 Pt
0 v 113.0715 [ 525'1302 589'1609 347.1967 399 2584 520.3313 608.3652
T T T T T T e eI, TN (o T e P T T T T e P T T R T P P T T T T e T P P T T P S T R R R T e )
4.067e+003 | |Function 2; Cm (680:684), 6-Acethyl-codeine, 6-Acethyl-codeine-D3 7.538e+004
100 1004 3451889
342.1693
% Ly 225.0907 T
167.0854 .
i ﬁ S : RS X, 197.0063 | 2260943 7 347.1946 427 21114728608 501.2501.§00.2782
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Matiéres premiéres stupéfiantes

cocaine

Chromalynx XS Identify - 2014-10-22-T1207-5C13-10e
File Edit View Display Processing Window Help

2HE & 9P % 2[4
x| i-i4# Amphetamine D5 (2H5CIHEN, m/z 1411440, Fragment m/z 93.0673, 3.89 min)
=l -1/ Cafeine NOGB (CBH10M402, m/z 195.0882, Fragment m/z 138.0667, 3.75 min)
—]--\“f Cocaine (C17H2LNO4, m/z 3041549, Fragment m/z 1821181, 5.32 min)

=72 721, (5.30 min), Area 1556807, 1.61 mDa, i-FIT Conf N/A
[+ Isotope cluster: Mass Error 5.0 PPM, Ratic Error1.5%

EEb=En =6l

Q Rb.\q -

i-i4# Cocaine-D3 (ZH3CLTHLENOY, m/z 3071737, Fragment m/z 1851371, 532 min) CO C a.l.ne

H-i4# Benzoylecgonine ( Cocaine-M ) (C16H19NO4, m/z 2901392, Fragment m/z 168.1025, 4.40 min)

J--\“f Benzoylecgonine-D3 (2H3C16HLENO, m,/z 2931581, Fragment m/z 1711214, 4,40 min) <

J--ff cocaethylene-D3 (2H3C18H20NO4, m/z 3211894, Fragment m,z199.1524, 6.05 min) b enz Oy]'e Cgo nlne

]--ff Ecgonine methyl ester-D3 (2H3C10H14N03, m/z 2031475, Fragment m,’z 1851366, 2.21 min) 3

-i4® Anhydroecgonine methyl ester (CLOHLSMO2, my/z 1821181, Fragment m/z 1821191, 2.84 min) trop aC 0 C alne

J--\?Tropacocaine (C15H19MO2, m/z 2461494, Fragment m/z 124,1128, 502 min) . .

11 Cinnamoylcocaine (C19H23NO4, m/z 3301705, Fragment m/z 3301710, 6.37 min) cinnam OleO caimne

]--ff Procaine (produit de coupe) (C13H20N202, m/z 2371603, Fragment m/z120.0460, 3.45 min) .

{-¢F Cocaine-M (Nor) (CI6H19NO4, my/z 2901392, Fragment m/z 168.1025, 5.49 min) p rocaine (p roduit de Coupe)

H-i4# Codeine-D3 (2H3C18H18NO3, m/z 303.1788, Fragment m/z 303.1791, 3.55 min)

H-i4# Codeine-6B-d-glucuronide-D3 (ZH3C24H26N03, m/z 4792109, Fragment m/z 479.2108, 3.16 min)
H-i/8 6-Acethyl-codeine-D3 (2HIC20H20MO4, m/'z 3451804, Fragment m/z 345.1896, 5.14 min)

-2 Dihydrocodeine (DICODIN) NO2A (C18H23N03, m/z 3021756, Fragment m/z 199,0753, 3.65 min)

] Extracted lon Chromatagrams [=l=m]|=] Spectrum View = =
Cocaine 2514e+008 |1l o (719:723), Buflomedil (FONZYLANE) C04, Cocaine, Cocaine-D3, Cyamemazine-m (+0-CH3), Zolpidem (STILNOX) NOSCF 1.4246+007
100 S 304.1565
cocaine
% %]
305.1590
" : 8206701230920 1821188 2> 0% 3040083, 2081768 3s825m2 P92 yga34gs 5643501 002009
N R L L L ) L R R LR Ly 1 R AR LALE LARRS AR RERLS LARRS LARRN RS enny nanns nases panan MEITY) 0 L L o L B B B L B B B M e e ey e n e f 1174
5.433e+005 || Function 2: Cm (718:723), Cocaine, Cocaine-D3 3.088e+008
o0 100+ 1825192 304.1556
b 3 305.1586
105.0353 1831223 :
820669 7
i e : P, ¢ 2721288 4132412 4762068 52 gu5 50 3999649 -
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Matiéres premiéres stupéfiantes

cocaine

File Edit View Display Processing Window Help

Z2HS & 9P 2- @@tk

x| i 48 Dihydrocodeine-D6 (2HGCI8H1TMO3, m/z 308.2133, Fragment m/z 248.1369, 3.65 min)

=l ]--\‘?Isoprenaline Fragment COLC (C11H15NO2, m/z 1941181, Fragment m,/z 194.1181, 1.15 min)

H- 7 Ketamine D4 (2HAC13HLZNOC, myz 242.1250, Fragment my/z 224.1149, 449 min)

- 48 Nor-ketamine D4 (2H4C12HL10NOC, m/z 228.1003, Fragment m/z 211,0832, 4.36 min)

-]--ff Levamisole / Tetramisole P02 (veto/produit de coupage]) (CLIH12MN2S, m/z 205.0799, Fragment m,z 178.0696, 3.81 min)

=B/2520, (3.83 min), Area 640804, 0.53 mDa, i-FIT Conf N/A
[#- Isotope cluster: Mass Error 20 PPM, Ratio Error 20% r e

H- (/& MBDB D5 (2H5C12H12NO2, myz 2131651, Fragment m/z 136.0504, 4,62 min) levamls Ole

H- /& MDA d5 (2H5CLOHANOZ, m/z185.1338, Fragment my/z168.1073, 3.90 min) ” y o

1/ MDEA D5 (2H5C12H1ZNOZ, m/z 2131651, Fragment m/z163.0760, 430 min) phen acetine

H- (/& MDMA D5 (2HSC11HL10NO2, myz 199.1495, Fragment m/z 1650889, 4.20 min) o

j--ff Mephedrone (4-MMC) D3 (2H3C11H12NO, m/z181.1420, Fragment m/z148.1077, 440 min) (pro du]_t S de C Oup e)

J--ff Mephedrone (4-MMC) D3 (2H3C11HL2NO, m/z 1811420, Fragment m/z 145.0891, 440 min)

- 4% Methamphetamine D5 (2HSC10HL0N, m/z 1551597, Fragment m/z 92,0612, 4.10 min)

j--ff Morphine B3 glucurenide D3 (2H3C23H24N03, m/z 465.1952, Fragment m/z 289.1635, 2.23 min)

J--ff Morphine B6 glucuronide D3 (2H3C23H24N09, m/z 465.1952, Fragment m/z 2891635, 2.54 min)

- %% Morphine D3 (2H3C17H16MO3, m/z 289.1631, Fragment m/z 289.1627, 2,66 min)

]--ff Phenacetine *1983 coupage drogue (CLOH13MOZ, m/z180.1025, Fragment mjz 110.0606, 6.34 min)

J--ff Procaine NO1 (C13H20N202, m/z 237.1603, Fragment m,’z 100.1126, 3.55 min)

e on
40.0 o Ob -

EEE=E = alE

] Extracted Ion Chromatagrams [=@]=] Spectrum View = ==
Levarmisole / Tetramisole PO2 (veto/produit de coupage) 8.843e+005 | lcm (518:522), Levamisole | Tetramisole P02 (veto/produit de coupage), Psilacine 5.647e+006
100 S 205.0805
, .
% lévamisole ]
206.0831
3 : 910540 1140500 205.0396. 31283 2491805 4232186 4710724 %% 557 3003 £44.1031
T T T T T T T T T T T e T T T e e ey, N I N R e i i e e e T Yo
8.578e+004 || Function 2: Cm (518:522), Aimaline C01B, Levamisole / Tetramisole P02 (veto/produit de coupage) 1.717e+008
100 - 205.0802
% 0
178.0692 l2p5.0828
M Ban 537.9317
B e ey e e T
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Métabolites des produits de coupe

Chromalynx X5 Identi

File Edit View Display Processing Window Help

2HS G- D0 % -6 2|9 2|

VR AEREE = E

%' Ketamine-M (Dehydronor) (C12H12CING, m/z 222.0686, Fragment m/z 205.0420, 4 07 min)

¥ Ketamine-M (Desmethyl) (C12H14CING, m/z 24,0842, Fragment m/z 1250158, 4.38 min)

3/ Nor-ketamine D4 (2H4C12H10NOCI, m/z 2281093, Fragment m/z 211.0832, 4.36 min)

¥ Ketobemidon (C15HZINO2, m/z 2481651, Fragment m/z 190.1232, 270 min)

¥ Ketoconazole (NIZORAL) J02 (C26H28CIZN404, m/z 5311566, Fragment m/z 489.1460, 8.39 min)
- Ketoprofene (PROFENID) MO1 (C16H1403, m/z 2551021, Fragment m/z 2090966, .49 min)

- 2 Kresoxim-Methyl Fongicide (CL3HL9MO4, m/z 314.1392, 11.67 min)

- 9% Labetalol (TRANDATE) CO7 (C19H24N203, m/z 3291865, Fragment m/z 162.0555, 5.66 min)

- 9% Lamivudine (EPIVIR) J05 (C8H11N303S, m/z 230.0599, Fragment m;/z 1120511, 1.02 min)

- Lamotrigine (LAMICTAL) MO3 (C9H7CIZNS, m/z 256.0157, Fragment m/z 258.0127, 4.89 min)

- 9 Lenacil Herbicide (C13H18N202, m/z 2351447, Fragment m/z 153.0664, 7.58 min)

- 2 Lercanidipine (C36H41N306, m/z 612.3074, Fragment m/z 280.2072, 10.39 min)

J-4#8 Levamisole / Tetramisole P02 (veto/produit de coupage) (C11H12M2S, m/z 205.0799, Fragment m/z 178.0696, 3.81 min)
£531, (391 min), Area 58610, 0.82 mDa, i-FIT Conf N/A

hydroxy-levamisole-glucuronide (CI7TH20N207S, m/z 387.1069, Fragment m/z 221.0715, 2.28 min)
F319, (236 min), Area 6201, 0.44 mDa, i-FIT Conf 100.0%, (1/9)

& 375, (276 min), Area 16.8, 0.56 mDe, i-FIT Conf 15.7%, (3/9)

-9 Levetiracetam (KEPPRA) (CBH14N202, m/z 1711134, Fragment m/z 126.0925, 3.50 min)

- 9 Levomepromazine / Methotrimeprazine (NOZINAM) NOSA {C19H24N20S, m/z 3291688, Fragment m/z 100.1126, 8.08 min)
- ® Lidocaine (XYLOCAINE) NO1 (C14H22M20, m/z 235.1810, Fragment m/z 86,0970, 4.46 min)

- Lidocaine-m (MEGX) (C12H18N20, m/z 207.1497, Fragment m/z 58,0657, 3.03 min)

-9 Lisinopril (ZESTRIL) CO9A (C21H31N305, m/z 406.2342, Fragment m/z 84.0813, 3.82 min)

-2 Lofepramine NOGAA (C26H27CIN20, m/z 4191890, Fragment m/z 84,0813, 11.17 min)

¥ Loflazepate (VICTAN) NOSBA {C18H14CIFN203, m/z 361.0755, Fragment m/z 259.0438, 10.25 min)

¥ Loperamide (IMODIUM) AD7 (C29H33CIN202, m/z 477.2309, Fragment m/z 266.1545, 9.47 min)

¥ Lopinavir (KALETRA) 05 (C37H48N405, m/z 629.3703, Fragment m/z 183.1134, 11.60 min)

-2 Loprazolam (HAVLANE) NOSCD (C23H21CINGO3, m/z 465.1442, Fragment m/z 1110922, 6.59 min)

- % Loratidine (CLARYTINE) RO6 (C22H23CIN202, m/z 3831526, Fragment my/z 337.1108, 10.42 min)

- Lorazepam (TEMESTA) NOSBA {C15H10CIZN202, m/z 3210198, Fragment m/z 275.0143, §.09 min)

EI

K

lévamisole (produit de coupe)

OH-lévamisole glucuronide
(métabolite)

Extracted lon Chromatograms @ Spectrum View EI
hydroxy-levamisole-glucuronide 1.241e+004 | |Cm (317:327), hydroxy-levamisole-glucuronide, Morphine B3 glucuronide D3, Morphine BE glucuronide D3 2.948e+005
100+ 100 230.1864

H-1¢é isole gl id
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397.1065
231.1890
v 248.1489 398.1(.98
_ s 278.1243 ;QU 2163 317.2174 350'199Q 3641963 3854284 |/ 424 6935
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100
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i ' 2591515 / 3281809 3452011 SET‘ITQQ 3942035 |/ 4198625
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Spectrométrie de Masse Haute Résolution

UHPLC-Q-Orbitrap

Q-Orbitrap
- -
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out individu (le + souvent @)
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d’action




, L]
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hez la victime




1- Effets recherchés

nnésie Hallucinations Désinhibition

l l

- Perte/reperes "\ Inhibition
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l - fantasmatique

page - motrice
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3 rapide et bréve
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et tres rapide : 15 a2 30 min
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eur de diagnostic
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J’obtention
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Rinistration directe
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Détection analytique difficile

Instabilité Substances
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| (ex. GHB)
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r [ ]
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r
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nergique indirecte —  Effet
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—analgésie - équilibre hydrique

ession du SNC ; R. Kappa et p)
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icpteurs aux oplacés
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epteurs K
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ante (dose élevée)

Délire associés a
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0ts - vertiges

Qysique




ances Amnésiantes
es (BZD, Kétamine, GHB...)
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Toxicologie Médico-legale
Les investigations analytiques en toxicologie judiciaire

consistent a analyser des prélevements biologiques (sang,
urines, visceres, cheveuy, ... ou non biologiques (poudres,

comprimeés, plantes, ...) a la demande des magistrats et des

forces de I'Ordre, ainsi que des médecins légistes.

Le laboratoire de pharmaco-toxicologie effectue principalement de la recherche, de o
l'identification et des dosages de médicaments et différents toxiques (stupéfiants, volatils,
..} pour le Groupe Hospitalier du Havre, mais aussi pour d'autres établissements =




