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Pro¢ pouzivat vlasy k testovani drog a Ié&iv? aters

= Neinvazivni, jednoduchy sbé&r vzorkd

~ Na odbér vzorkd neni tfeba vyskoleny personal
- Jednoduchy transport a uloZeni vzorkd

- Dlouhy Casovy Usek - soucasny stav az plna historie vzorku (tydny az roky, dle

délky vlast)

~Rust priblizné 1 cm za mésic

2%

©2020 Waters Corporation. COMPANY CONFIDENTIAL



Cévy (z krve)

Latky a metabolity

Z potu

©2020 Waters Corporation. COMPANY CONFIDENTIAL

Externi/

Z prostredi

—5

Mechanismus inkorporace latek do vlasu
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ARTICLE INFO ABSTRACT
Article history: The Society of Hair Testing (SoHT) Guidelines for Drug Testing in Hair provide labora
Received 24 January 2011 recommended best practice guidelines whether they are currently offering drug testingin ha
:“?ﬁ::;)“““‘“y 2011 offer a hair testing service in the future. The guidelines include reference to recommen
wal ine xux collection and storage procedures, through sample preparation, pre-treatment and analysis
s " of cut-offs.
Ceywords: N
Hai testing Crown Copyright @ 2011 Published by Elsevier Ireland Lrd. All righ
Guidelines

Testovani vlasu je provadéno
podle doporuceni Society of Hair
Testing (SoHT) nebo the European
Workplace Drug Testing Society
(EWDTS)
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Table 1
Recommended cut-offs for substances and metabolites in hair to identify use.
Screening Confirmation
Group Cut-off (ng/mg)  Target analyte Cut-off (ng/mg)
Amphetamines 0.2 Amphetamine 0.2
Methamphetamine 0.2
MDA 0.2
MDMA 0.2
Cannabinoids 0.1 THC 0.05
THC-COOH 0.0002
Cocaine 0.5 Cocaine 0.5
BZE, EME, CE, NC 0.05
Opiates 0.2 Morphine 0.2
Codeine 0.2
6-acetylmorphine (
Methadone 0.2 Methadone
EDDP
Buprenorphine 0.01 Buprenorphine
Norbuprenorphine
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Co brat v potaz pri vyvoji metody Waters
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= Kolik vzorku?
- 10 az 20 mg minimum pro zajisténi opakovatelnosti
= Jakd metoda extrakce?

- Metanol
o Zahrnuje inkubaci pres noc

-~ Komercné dostupny extrakéni pufr
o Inkubace pouze 60 minut

- Vlastni mix
= DostatecCné citlivé pristroje
= NaSe moznosti
~ ACQUITY I-Class (FTN)
- Xevo TQ-S-Micro
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:

DECONTAMINATION

¥

CUTTING OR
GRINDING

¥

EXTRACTION

SAMPLE PREPARATION

QUALITATIVE AND
QUANTITATIVE ANALYSIS
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Pribéh prace - metoda Waters e Vaters

= 10 az 20 mg inkubovano 60 minut s 500uL extrac¢niho pufru M3 pri 100 stupnich Celsia

— Extrakéni pufr M3 je k dostani od firmy Comedical, Trento, Italy.
http://www.comedical.biz/

= 100pL z inkubovaného objemu pouzito pro analyzu
- OASIS PRIME MCX - SPE

o 1 metoda extrakce

- 2 metody LC-MS/MS
« 25uL pouzito pro analyzu 29 “zakladnich drog”

- Opiaty, Amphetaminy, Kokain, Ketamin, Metadon, Buprenorphin, Benzodiazepiny

« 25uL pouzito pro analyzu THC, Cannabidiolu a Cannabinolu

o Celkovy cas pro analyzu - 10 minut
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= Pokud je vzorek pozitivni na THC
~ Zbytek inkubovaného objemu muzZe byt analyzovan na karboxy-THC.

L]

[ TECHNOLOGY BRIEF ]
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Using UPLC-MS/MS for the Determination of Carboxy-THC (cTHC)
in Hair for Forensic Toxicology

Massimo Gottard) Francisco Ferron? Rob Lee’ Andrea Gardumi! Simone Donzell? and Michelle Wood*
Comedical, Trento, italy; *‘Waters Corporation, Milano, Italy; *Waters Corporation, Wilmsiow, UK

A robust and sensitive UPLC-MS/MS method for the
determination of cTHC in hair.
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= 100pL z inkubovaného objemu

= Zredit kyselinou fosforec¢nou

= Napipetovat na platicka OASIS PRIME MCX 30mg

= Promyt 2% kyselinou mravenci, potom 50% metanolem

= Eluovat smési metanolu a acetonitrilu s pridanim amoniaku

= 25uL na LC-MS/MS analyzu “zakladnich drog”
- 5.25 min

= 25uL na LC-MS/MS analyzu THC
- 4.75 min method
= Obé analyzy pouzivaji stejnou kolonu a stejné mobilni faze
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= 400uL inkubaéniho roztoku

= Napipetovat do SPE kolonky OASIS PRIiME HLB 30mg
= Promyt 50% Acetonitrilem, poté hexanem

= Eluovat roztokem metanolu a acetonitrilu

= Eluent vysusit

= Rekonstituovat na LC-MS/MS analyzu
- 5.25 min
— Kolona a mobilni faze odlisné od predchozich metod
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Kalibrac¢ni krivka vlast spikovanych norbuprenorphinem
P 4 P P Waters
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TargetLynx XS - untitled * —|sEl g THE SCIENCE OF WHAT'S POSSIBLE.
File Edit View Display Processing Window Help
+4 | [ sy oo AT
SHEHEPEE G- - - RE
x| #| Name. Sample Text Type Std. Conc/ | Pred.RT| AT Area| 1°Area 2° Area IS Area ng/mg| %Dev| 1° Ratio (... | 1° Ratio (P..
mil 1/26062020_018 20mg hair blk rep-2 Standard 0.000] 2.42] 17926.6| 0.925
2 2| 26082020_019 20mg hair Mix | rep-2 Standard 0.005] 2.42] 2.4 120.2] 1157 15483 5| 0.006] 0.005 22 1.040 0525
3 3| )_020 | 20mg hair Mix Hrep-2 | Standard 0010] 242 2.40] 2051 2454 18870.8 001 0010 -4 0.836 0.925
4 4[26062020_021 | 20mg hair Mix G rep-2 | Standard 002s| 24z 241 534.4) 580.0 18184.9 0028 0.027 85| 0821 0.925]
5 |13[26062020_030 |20mghair aC-3rep2  [ac n030| ez 24 501.9| 563.4 15287.5 0033 0.030 12| 0.891 0.925]
(] 5| 26062020_022 20mg hair Mix F rep-2 Standard 0.050] 2.42] 2.41 1118.5] 1203.6 200374 0.056] 0.052 4.4 0.830 0.825
i 12| 26062020_029 20mg hair QC-2 rep-2 Qc 0.080] 2.42] 2.41 14223 1517.0 20301.3) 0.070] 0.068 9.4 0.838 0.825
8 6| 26062020_023 20mg hair Mix E rep-2 Standard 0.100] 2.42] 2.41 1804.0 20271 16066.6| 0.100] 0.094 6.1 0.890 0.825
8 11| 26062020_028 20mg hair QC-| rep-Z ac 0.125] 2.42] 2.41 2593.5| 29263 20135.0 0.129| 0121 -2.9] 0.886 0.825
10 7|26062020_024 20mg hair Mix D rep-2 Standard 0.200] 2.42] 2.41 3087.2) 42241 19039.5| 0.209] 0.198 =11 0.944 0.925
il &) 26062020_025 20mg hair Mix C rep-2 Standard 0.500] 2.42] 2.41 10213.6| 11346.4 19063.1 0.536| 0.507 1.4 0.500 0.925
12 5| 26062020_026 20mg hair Mix B rep-2 Standard 1.000] 2.42] 2.4 17585 4| 19933 2 184003 0.955] 0.504 -85 0.878 0.525
13 | 10| 28062020_027 20mg hair Mix A rep-2 Standard 2.000 2.42] 2.4 365392 396083 165379 2208 2083 a7 0523 0525
<= 3
Chromatogram Calibration: 02 Jul 2020 13:27:40
26062020_020 Smooth(Mn,2x1) F3:MRM of 12 channels,ES+ | [Compound name: Norbuprenorphine
20mg hair Mix H rep-2 414.3 > 101.1 | |Correlation coefficient: r = 0,998058, r~2 = 0.996119
Norbuprenorphine 7.936e+003 Calibration curve: 1.05517 * x + 0.000784324
1004 2.40 3 Response type: Internal Std ( Ref 43 ), Area * (IS Conc. / IS Area )
2'05 Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
%] 2.53
2.02 "022.54 2.63
176 187 195,198 707211 221 7 Eis
o4 min sk x
26062020_020 Smooth(Mn,2x1) F3:MRM of 12 channels,ES+ é E ®
20mg hair Mix H rep-2 4143>83 | |& 0.0 =
Norbuprenorphine_ 1.115e+004; | |& E
1004
2.41 -5.04 %
245 3
%] T T T T T T 1 ng/mg
2.33 2.56
1.76.1.79 1.911.02 2.0L504 219 2.28 &
0 T T T T T T T min
=
26062020_020 Smoath(Mn,2x1) F3:MRM of 12 channels,ES+ 2.00
20mg hair Mix H rep-2 417.3 > 101.1 -
Nerbuprenorphine-d3 _ 7.535e+005 2 1.50
100+
2.40 2 1.00
18871 2
] o O
% 050 (8]
o T T T T T . - T T min -0.00 T T T T T T T 1 ng/mg
1.800 2.000 2.200 2.400 2.600 -0.00  0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00
Ready & Norbuprenorphine NUM
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THC pfi limitu stanoveném SoHT (0.05ng/mg) Waters
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Karboxy-THC pfi limitu SoHT (0.2pg/mg) Waters
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1004

34 Spikované vlasy

%

04
100+ s _
345 > 191 Kontrolni vlasy (blank) - 20 mg
3.50e3
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Jedna extrakce pro vSechny latky na seznamu SoHT i EWDTS

Kratka doba inkubace- 60 minut

= Karboxy-THC methoda pro potvrzeni vzorkd pozitivhich na THC

= VSechny latky detekovatelné v koncentracich nizSich nez limity SoHT a EWDTS
= Moznost pfidani panell dalich latek (LC-MS-MS)

= V inkubacnim roztoku je mozné mérit i ethyl-glukuronid
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= Francisco Ferron (Waters, Italy)
= Massimo Gottardi and Andrea Gardumi (Comedical, Italy)
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