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Missbrauchsrelevante Substanzen

Drogen (BtMG Anl. 1+2)

Medikamente

"Naturdrogen

- Amphetamin, Methamphetamin
- Designerdrogen

- Heroin

- Cannabis

- Kokain

- LSD

- GHB

- Synthetische Cannabinoide

- Methadon, Buprenorphin, Morphin
- Barbiturate

- Benzodiazepine

- Opioide

- Narkotika (Propofol, Ketamin, PCP)
- Psychopharmaka (TCA, SSRI)

- Diuretika
- Anabole Steroide

- Psilocybin

- Meskalin

- "Spice"

- Muscarin

- Myristicin

- Atropin

- Scopolamin

- Kratom / Krypton
- Khat (Cathinon)

A

"Internetdrogen/Legal Highs/RC"

"Badesalze"/Phenylethylamine} NP SG

"Spice"

Tryptamine

Opioide

Designer Benzodiazepine

Pregabalin

"Z-Substanzen": Zopiclon, Zolpidem,
Zaleplon

Methylphenidat

Lidocain

Loperamid
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Synth. Cannabinoide (,Spice®)

Cathinone (,Badesalze®)

Opioide
Phenylethylamine
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etwas stimulierend, etwas halluzinogen, besonders ,herzéffnende
indirekt Serotonerg, > besonders in héheren Dosen auch Dopaminerg und > Noradrenerg
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Ecstasy-IVZI'DMA,
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indirekt Dopaminerg, > indirekt
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Pravention Research-Chemicals: Dr. Hartel-Petri, Berlin 11.10.1[1




"Treibende Krafte":

1. BtMG: Legaler Konsum/Vertrieb

2. AMG, LMG: Namensgebung!

3. Pharmakodynamik, -kinetik?!

4. Nachwelisbarkeit (Doslierung,
T1/5 gim: Analytik)!



Drogenanalytik — Wie?

Geschwindigkeit, Preis, Empfindlichkeit
Immunoassays an Urinproben

-- Ausschluf3 von "Beikonsum" bei Patienten in Substitutionstherapie
-- Compliance von Patienten in Substitutionstherapie (EDDP, Norbupre.)

-- Ausschlul’ eines Drogenkonsum bei Suchtpatienten in "clean-Therapie"
. Einrichtungen (stationar oder ambulant)

-- Ausschluf3 eines Drogenkonsums in JVA's, Massregelvollzug
-- "workplace testing“, Arbeitsmedizin
-- psychiatrische (Sucht-)Kliniken

-- Forensik, Rechtsmedizin



Welche Immunoassays (Urin!) gibt es?

-- Amphetamin and derivatives (!?)
-- Barbiturates

-- Benzodiazepines

-- Cocaine (Benzoylecgonine)
-- Methadone or better EDDP
-- Opiates

-- 6-Monoacetylmorphine

-- Cannabinoids (THC-COOH)
-- Tramadol

-- Oxycodone

-- Buprenorphine

-- Fentany!l

-- "Spice,, 2x

- LSD

-- Ethanol

-- Phencyclidine
-- Propoxyphene
-- Methaqualone

-- Tricyclic Antidepr.
-- Paracetamol
-- Salicylates

-- Ethylglucuronide

neu: Pregabalin



Drugs of abuse screening - urine

Immunoassay (CEDIA) GC/MS "general unknown"

enzym. hydrolysis+ LLE+acetylation

Amphetamines 500 Amphetamines  Designer drugs

Barbiturates 100

Benzodiazepines 100

Cocaine 50

Methadone/EDDP  1%° Methadone

Opiates 100 Opiates

THC-COOH 25 Analgesics (Tilidine, Oxycodone, etc.)

Antidepressants

05LSD A Antiepileptics
5.0 6-MAM Neuroleptics
2.0 Bupren. NSAIDs

Zopiclone, Zolpidem, Zotepine

1

target screening
"1 ng/mL"

serum

confirmation or extended screening postm. blood

GC/IMS, GC/MS-MS or LC/MS-MS > LV e

. . gastric content
after dedicated sample preparation hair

capillary blood broad screening, "100 ng/mL"
meconium

etc.




Problem EIA:

falsch positiv/inegativ
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Crystal macht wach und schlank und bewirkt:

- ein Gefuhl der Starke, Euphorie

- gesteigerten Rededrang (Logorrhoe = ,Sprechdurchfall®)
- eine psychische Stimulation, Antrieb

- Verlust der Schmerzempfindung

- erhdhte motorische Leistungsbereitschaft

Andererseits (insbes. bei chronischem Konsum):

- Schwéachung des Immunsystems

- Hautentziindungen, Zersetzung d. Schleimhaute (Mund/Nase;Rauchen/Schnupfen)
- Haarausfall, Zahnausfall

- Herzrhythmusstérungen

- Schlafstérungen

- Hyperthermie

- Paranoide Wahnvorstellungen aufgrund des Schlafmangels

- Akutwerden einer latenten Schizophrenie

- Ubersteigerte Egozentrik (Narzissmus)

- Agressivitat



Designer drugs: Methylenedioxyphenylalkylamines

Q
4

Propanamines (Amphetamines) Butanamines
MDA: R=H BDB: R=H
MDMA: R = CHg MBDB: R = CH3

MDE: R= CHz-CH3

Entactogenic effect
Stimulating and hallucinogenic effect: MDA > MDMA > MDE > BDB > MBDB

. — . — 4

v

Abb. 1. Formellbersicht der Designer Droger: vorm Methylendioxyphenylalkylamin-Typ



Methylone = Rk-MDMA
(Butylone = [3k-MBDB)

O
o !
O
Amphetamine Mephedrone

(4-Methylmethcathinone, Rk-Methylmethamphetamine)

CH-
Ephedrone = Methcathinone

O

Methamphetamine H H
N N

\@ ™~

MH-

CH4



MDPV (3,4-methylenedioxypyrovalerone)
O

O CH3

R* R? RS R* RS Name
H H H H H Cathinone
Methyl H H H H Methcathinone (ephedrone)
N Methyl Methyl H H H N,N-Dimethylcathinone (metamfepramone)
O Ethyl H H H H N-Ethylcathinone (EC)
Methyl H H Methyl H Buphedrone
Ethyl H 4-Methyl H 4-Methyl-N-ethylcathinone
Methyl H 4-Methyl H H Mephedrone (4-MMC; M-CAT)
Ethyl Ethyl H H H Amfepramone
t-Butyl H 3-Cl H H Bupropion
Methyl H [ 3.4-Methylenedioxy H H Methylone (Rk-MDMA)
Ethyl H | 3.4-Methylenedioxy H H Ethylone (3k-MDEA)
Methyl H 4-Methyl Methyl H Butylone (3k-MBDB)
Methyl H 4-Methoxy H H Methedrone (Bk-PMMA)
. Methyl H 4-F H H Flephedrone (4-FMC)
General structure of a cathinone Methy| H 3F HH 3 Fiuoromethcathinone (3-FMC)
. . . . . {pyrrolidino} | {pyrrolidino} H H H a-Pyrrolidinopropiophenone (PPP)
derlvatlve ShOWI ng Su bStItUtlon patterns {pyrrolidino} | {pyrrolidino} 4-Methyl H H 4-Methyl-a-pyrrolidinopropiophenone (MPPP)
{pyrrolidino} | {pyrrolidino} 4-MeO H H 4-methoxy-a-pyrrolidinopropiophenone (MOPPP)
{pyrrolidino} | {pyrrolidino} 4-Methyl Propyl H 4-Methyl-a-pyrrolidino-hexanophenone (MPHP)
O R 5 R ] {pyrrolidino} | {pyrrolidino} 4-Methyl Ethyl H Pyrovalerone
I I {pyrrolidino} | {pyrrolidino} 4-Methyl Methyl H 4-Methyl-a-pyrrolidino-butyrophenone (MPBP)
{pyrrolidino} | {pyrrolidino} 4-Methyl H Methyl 4-Methyl-a-pyrrolidino-a-methylpropiophenone

C N {pyrrolidino} | {pyrrolidino} | 3.4-Methylenedioxy H H 3,4-Methylenedioxy-a-pyrrolidinopropiophenone (MDPPP)
\ {pyrrolidino} | {pyrrolidino} | 3.4-Methylenedioxy | Ethyl H 3,4-Methylenedioxypyrovalerone (MDPV)



/’

Psychedelics PEA Stimulants

5'-substituted NBOMe series Cathinones . .
tryptamines B i Piperazines
. Related to: 2C-x series 5C-x series Related to: methcathinone, . .
Related to: bufotenin e S s cathinone, amphetamine, Related to: piperazine
25C-NBOMe Related to: mescaline MDMA
5-Me0-DMT  5-MeO-DALT SELNBOMe BZP mCPP
5 MeD-MIPT 5 _MeO-MET 250 NBOMe 2C-B 200 Wephedrone Pentedrone MBZP pFPP
5-MeO-DIPT  5-MeO-DPT 2cH 2CE :eth;hne FEE:B:;:,: DBZP MeOPP
£ MeO-AMT ZC_T_?ZC—EI-FLY 2C-P uty HBE y = MDBZP TFMPP
5 Me0-AET Ergolines ETM Erg"e 5-APB
AMT Related to: LSD, LSA 6-APB
ALD-52 PEA &-ADPE
;III?T 4'-substituted LA-S5AZ (L5Z) Psychedelic ) 4-methylaminorex
ol tryptamines B amphetamines HESuRAp 4-ethylaminorex
DALT Related to: psilocin ETH-LAD Related to: 2C-x, amphetamine PEA MDA
MDAT
NMT | 4 acoDMT 4 HO-DFT DOB DOM Phenylalkyl- -
DET 4 AcO-DET 4-HO-DALT ooc DOET pyrrolidines 5_'w _ _
UFT % 4Ho-mPT 4 HODIPT ol THAZ Related to: Dimethocaine
AMES.OMT Bromo-dragonFLY Pyrovalerone, Prolintane P EA
MDY LPRP Su:s':ltut_ed
/'_ \ 2PVP MOPVP amphetamines
Related to: amphetamine,
= = o-PBP MOPVP : J
Cannabinoids methamphetamine

Functionally related to naturally occurring cannabinoids including THC 4-FA

4-FMA
3-FA

3-FMA
PMA
PRMIA

Ethylphenidate

Methiopropamine

WIN-55212-2 Camfetamine
' AB-001
i Phenylacetylindoles k
Naphthoylindoles —/
e P CP-47 497 JWH-250 -y ) ) W i \
e JWH-DB1 CP-47,.497, C& homologue JWH-251 Dissociatives Sedatives
CP-55,940 JWH-203

JWH-122 JWH-200

AN-1221
AM-2201

ACS-8 Related to: ketamine, PCP

Opioids
Related to: morphine,
fentanyl, heroin

JWH-133

JWH-161 Lins

CBs2

Methoxetamine
3-MeD-PCP o-methylfentanyl
Cyclopropanoyl- aphthoylpyrroles 4Me0-PCP 3-methylfentanyl
Benzoylindoles indoles 3-Me0-PCE MPPP
Fod UR-144 JWH-307 2-MeO-ketaming O-desmethyltramadol
Al SF-LIR-144 JwH-147 T-acetoxymitragynine
ANM-1241 ¥ .
A-B34, 735 HU-210 1WH-030 Metonitazene
AM-2233 AH-7921
A-798,260 HU-211

RCS-4

JWH-175

HU-331 0-1812 Phenazepam Etizolam, Flu-Bromazepam
/ . AN .

www.drugs-forum.com/photopost/data/537/RCscheme.png




Spice-Varianten
HU = Hebrew-University(Jerusalem), classical
JWH =J. W. Huffmann (2005), Naphtylindole

CP = von Pfizer entwickelt, Cyclohexylphenole
AM = Alexandros Makryannis, (Northeastern Univ. Boston)

WIN = Fa. Winthrop-Sterling (heute Teil von Sanofi)



http://upload.wikimedia.org/wikipedia/commons/e/e3/Spice_drug.jpg

Synthetische Cannabinoide

a) Naphthoylindole b) Cyclohexylphenole

JWH-018  JWH-073 CP-47,497-C8
JWH-398 JWH-200 CP-47,497
JWR-081  JWH-015 Dimethyl-CP-47,497-C8
JWH-122  JWH-210

JWH-019  JWH-007 CP-55,940
AM-2201  JWH-020

JWH-387  AM-1220

JWH-412  5-Fluoropentyl-JWH-122

Auwarter 2011



,Der Baukasten*

J'Wb

K. (CB,): 9,0 nM

JWH-122
/ K. (CB,): 0,69 nM

K; (CB;) ?
Auwarter 2011

AM-220\ o
K. (CB,): 1,0 nM

F
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,Liquid Ecstasy*

Was ist das ideale K.O.-Mittel?

-- macht willenlos u./o0. bewusstlos

-- anterograde und retrograde Amnesie
-- wirkt (vorhersehbar) schnell

-- schlecht (?) nachweisbar

-- schnell abgebaut

-- leicht erhaltlich

-- leicht verabreichbar (wasserloslich)

GHB (,,Liquid Ecstasy*)

Ketamin, Flunitrazepam und viele andere
In Kombination und oft mit Alkohol



ALLGEMEINES ZUR SUBSTANZ GHB

v-Hydroxybutyrat, y-Hydroxy-Buttersaure

2 Neben der freien Saure werden auch die Natrium-und Kaliumsalze als GHB
bezeichnet.

¢ Strassennamen sind u.a. :
Fantasy, K.O.-Tropfen, Liquid Ecstasy, Liquid X, Gamma, Salty Water.
"Liquid Ecstasy " hat mit dem Amphetaminderivat" Ecstasy " (MDMA)
nichts zu tun.

¢ Natriumsalz (Pulver) 0
¢ Farblose Flussigkeit
. . HO
¢ Salzig, leicht seifig, geruchlos OH
2 GHB in Anlage Ill des BTMG

¢ WIRKUNG: - dosisabhangig
- Euphorie, Sedierung, Relaxation, Amnesie, Atemdepression,
Koma




METABOLISMUS VON GBL UND BDO

Exogene Aufnahme von:

@)
O
HO\/\/\
OH
1,4-Butanediol Gamma-Butryolactone
(BDL) (GBL)

i

In-Vitro
Alcohol Dehydrogenas\ /Lactonase In-Vivo or
Aldehyde Dehydrogenase , :
TAATics O OH" In-Vitro
OH

Gamma-Hydroxybutyrate
(GHB)




Beispiel eines GBL-Produktes und Bezugsquellen

J

/

( Cleaner

I Maaic

www.gblstarcleaner.com
www.cleanmagic.de
www.airfoxchemicals.com
www.buypowercleaner.com
WWWw.magic-cleaner.com

WWW.Q
WWW.C
WWW.O
WWW.a

nl.de
eanandsolve.com
nne-rezept-kaufen.biz

les-rezeptfrel.net



Sie wollen GBL kaufen, konnen es aber nirgends mehr finden? Das ist nicht verwunderlich,
denn das Losungsmittel mit der Bezeichnung Gamma-Butyrolacton unterliegt schon seit
einiger Zeit einer freiwilligen Selbstkontrolle von Industrie und Handel.

Man darf aber in der EU nach wie vor legal GBL kaufen und verkaufen. GBL eignet sich als
Losungsmittel beispielsweise flr die Reinigung von Wanden, die Graffiti-Sprayern zum Opfer
gefallen sind. AuBerdem werden damit elektronische Bauteile, Felgen und andere Metallteile
gereinigt. In der Partyszene ist GBL als chemische Vorstufe fur Liquid Ecstasy bekannt. Wenn
Sie GBL kaufen wollen, dann wahlen Sie aus den Produkten in unserem Shop.

GBL-GHB

GBL-GHB

in den Warenkorb S .

GBL GHB 30 ml N d = www.alles-rezeptfrei.net/gbl-kaufen/
GBL-GHB, Schmerzfrei ~—" =

€87.90 o

GBL kaufen, bestellen Sie noch heute in unserem Shop. Durch die derzeit glltigen rechtlichen
Regelungen ist GBL rezeptfrei und ohne Lizenz erhaltlich. Wenn Sie GBL bendtigen, wahlen
Sie aus den Produkten in unserem Shop. Wir liefern die gewiinschte Menge GBL innerhalb
von nur wenigen Werktagen an die von lhnen angegebene Adresse im In- und Ausland.
Gamma-Butyrolacton ist bekannt als industrielles Losungsmittel, als Reinigungsmittel und als
chemische Vorstufe von Liquid Ecstasy und von K.-o.-Tropfen.

Warten Sie mit der Bestellung nicht zu lange, denn es ist nicht absehbar, wie lange GBL noch
rezeptfrei und legal in der Europdischen Union erhaltlich sein wird.



WIRKUNG UND PHARMAKOLOGIE VON GHB

2 Dosierungen von 0.5 -1.0 g:
Alkoholahnlicher Zustand, Wohlgefuhl sinnesverstarkend

2 Dosierungen von 1.0 - 2.0 g:
Stimulation (euphorisierend, MDMA und Cocain ahnlich)

2 Dosierungen von >2.5- 5.0 g:
Entspannung, Antriebssteigerung, Tanz fordernd, intensivere Wahrnehmung,
Aggressivitat in Einzelfallen, Schlafrigkeit, Verwirrtheit, Gedachtnisstorungen,
motorische Probleme, Erbrechen

2 Dosierungen > 5.0 g:
Uberdosierung, Koma

£ Wirkungseintritt: peroral nach ca. 10-20 min

2 Wirkungsdauer: 0.5 -4 h  Nachweisdauer >24 h
Individuell sehr verschieden und von Korpergewicht abhangig!



o Nachweiszeit von GHB nach
£l = Einnahme von 1.5 mL GBL —
§ 0 DUPR— Serum

NN T Cutoff 5 pg/mL

:

Figure 1. Serum and whde blood GHB concentrations of test person 1
(data are provided in supplementary information).

120
2 100 { ¥
£ :
= a0
é Y v SarUM :.%‘ person 2: (www .drugtestinganalysis.com) DOl 10.1002/dta.1498 20 13
g 60 . =o=Biood (Wt pereon 2) Pharmacokinetics of GHB and detection
. e window in serum and urine after single
E uptake of a low dose of GBL - an experiment
- R with two volunteers
0 e —rle Alexandra Schréck,* Yvonne Hari,® Stefan Kénig,? Volker Auwirter,”
0 50 100 150 200 250 300 Stefan Schiirch® and Wolfgang Weinmann®

Time (min)

Figure 2. Serum and whale blood GHB concentrations of test person 2
(data are provided in supplementary information).



Nachweiszeit von GHB nach
Einnahme von 1.5 mL GBL —

Urin, Cutoff 10 ug/mL

160
140
120
100

80 —— Test person 1

--m-- Tesi parson 2
= = = Cut-off (10 pg/mL)

&0

40 {3

GHB concentration (pg/mL)

20

- O G G O . I I O S I S . . G G S .

v e L = » - * L
0.00 5.00 10.00 15.00 20.00 25.00

Time (h)

Figure 3. Urine GHB concentrations of both test persons (data are pro-
vided in supplementary information).



Wichtig bel entsprechendem Patienten:
-- Verdacht auf K.O.-Mittel: schnellstmogliche Probennahme
-- Serum + Urin gewinnen
-- ggf. Haarprobe: aktuell + in 4 Wochen (Hinterhaupthocker)
-- Getrank o.a. Flussigkeit asservieren (wenn maoglich)
-- Labor !!
- viele verschiedene Substanzen
- mit maximaler Empfindlichkeit (Nachweisgrenzen verlangen)

- keine Teststreifen, Immunoassays etc.

- Empfehlungen:
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w United Nations Office on Drugs and Crime
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Guidelines for the

Forensic analysis of drugs

facilitating sexual assault

New York, 2011 and other criminal acts



Manipulation von Urinproben zum Drogenscreening

A Verdlinnung:
1. in vivo:
a) Diuretika (forcierte Diurese)
b) vermehrtes Trinken (u. Vit. B u. Kreatin)
c) "Spezial Drinks" (Krautertee, Zuckerlsg. etc.)
2. in vitro:

a) Verdlinnung mit (Toiletten-)Wasser
b) Verdinnung mit Saft, mitgebrachtem Wasser
c) Verdinnung mit Fremdurin (Negativurin)

Nachweis, Abhilfe

Direktnachweis d. Diuretika, Kreatinin

bzw. Dichte, Vit. B-Messung

Aufsicht, weitgehendes Ablegen d. Kleidung,
Kreatinin, Temperatur



creatinine
mg/dL

200
180
160
140
120
100
80
60
40
20

Effect of water consumption on urinary creatinine

drink 1.0 L water

hours

4

LaFolie et al., 1991

5



Manipulation von Urinproben zum Drogenscreening

B Manipulation d. Immunoassays:

1. Haushaltsmittel:

a) Detergentien: Seifen etc.

b) Salze

c) basischer pH: Soda, Ammoniak, Lauge

d) saurer pH: Essig, Saure

e) Oxidantien (z.B. Hypochlorit, Peroxid): "Rohrfrei" etc.

2. "Spezialprodukte™:
a) Glutaraldehyd (Fixativ), z.B. "UrineAid"

Nachweis, Abhilfe

unter Aufsicht, "sample check"

keine derartigen Substanzen am Ort d. Probennahme
Schaum, Geruch

Dichte, Osmolaritat

pH-Wert, Ausfallungen, Geruch, Dichte, Elektolyte



Manipulation von Urinproben zum Drogenscreening

C Manipulation(Oxidation) d. Analyten:

=P auch chromatographisch nicht nachweisbar

1. Na-Nitrit: z.B. "Whizzies"

2. K-Nitrit: z.B. "Klear"

3. Pyridin Chlorchromat: z.B. "UrineLuck"
4. Enzymatisch (1?): "Stealth"

Nachweis, Abhilfe

unter Aufsicht, Handewaschen !!, "sample check"?

Direktnachweise
4, 27?7
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Abgabe eines negativen
,Freundurins®

View Your Cart

Add ltem To Cart

Order This Product:

The Urinator - $149.95

Don't forget Extra Urine
Samples when you Purchase
The Urinator

| Urine Sample - $10

Continue Shopping
View Cart Contents

Check Out

THE URINATOR:

The Urinator is a
small electronic
module that
maintains liquid
(distilled water)
within the correct
testing
temperature
range for at least
four hours.

The Urinator relies on the substitution method of
passing a drug test, and is a fully self-contained
unit. The Urinator is a thermostatically controlled
state-of-the-art electronic device that uses two 9-
volt batteries and a small electronic module to
maintain liquid (distilled water) within correct
testing temperature range for at least four hours.
When using this device in a testing situation, the
water is mixed with laboratory clean concentrated
urine to provide the test facility with a clean toxin-
free sample. The Urinator is small enough to hold
in your hand and can be used many times- even
shared with others.

Purchase The Urinator and it will last for years. It's
small, easy to conceal size will keep you prepared
for the random or pre-employment urine tests that
are becoming so common today.
Includes:
e ELECTRONICALLY CONTROLLED
HEATER
o | SAMPLE, TOXIN
CONCENTRATED URINE
e 4 SMALL LCD TESTING STRIPS
o CALIBRATED BOTTLE FILLING DEVICE
o SOFT FLEXIBLE FOLDING POUCH

- MIOrADTLET DAY ACIINIM

FREE

ANTTY




The Whizzinator

$ 149,99 plus Tax in
6 different colours



Drogenscreening (mit Immunoassay) im Urin --
Probleme:

-- In vivo/vitro Verduinnung! Kreatinin korrigierter Cutoff?!

-- pH-Wert: 4.5 bis 9.0!! pH-abhangige Resorption, Stabilitat

-- Manipulation der Probe: Verdlinnung, Detergenzien etc.,
Oxidantien, Abgabe ,Freundurin®, Zugabe d. Medikamente:
Probennahme unter Aufsicht

-- Cutoffs: insbes. Gruppenteste nicht standardisiert

-- Kreuzreaktivitat: falsch positiv / falsch negativ

-- Zunehmende Zahl von Drogen, neue Substanzklassen,
unbekannte Metaboliten

—> andere Matrix (Muttersubstanzen)
—> andere (sensitivere) Methoden



Drugs of abuse screening - urine

Immunoassay (CEDIA) GC/MS "general unknown"

enzym. hydrolysis+ LLE+acetylation

Amphetamines 500 Amphetamines  Designer drugs

Barbiturates 100

Benzodiazepines 100

Cocaine 50

Methadone/EDDP  1%° Methadone

Opiates 100 Opiates

THC-COOH 25 Analgesics (Tilidine, Oxycodone, etc.)

Antidepressants

05LSD A Antiepileptics
5.0 6-MAM Neuroleptics
2.0 Bupren. NSAIDs

Zopiclone, Zolpidem, Zotepine

1

target screening
"1 ng/mL"

serum

confirmation or extended screening postm. blood

GC/IMS, GC/MS-MS or LC/MS-MS > LV e

. . gastric content
after dedicated sample preparation hair

capillary blood broad screening, "100 ng/mL"
meconium

etc.




Drugs screening - serum, meconium, hair, oral fluid, etc.

Multi-Target-

Screening
65 Substanzen
~1 ng/mL
LC-MS/MS

confirmation / quantification

Multi-Target-
Analysis

"Bath salts", Designer-drugs
Benzodiazepines
Opiates / Opioids

"Spice" (synth. Cannabinoids)

Psychopharm. drugs

TDM

GC/MS "general unknown® LC/MS

LLE+acetylation

Amphetamines Designer drugs

Methadone

Opiates ’
Analgesics (Tilidine, Oxycodone, etc.)
Antidepressants

Antiepileptics

Neuroleptics

NSAIDs
Zopiclone, Zolpidem, Zotepine

etc.

broad screening, "25 ng/mL"



Sensitive/comprehensive screening/confirmation methods:

-- Multi-Target-Screening, semi-quant.:

~65 substances from different classes

can be adopted to regional or setting specific needs

e.g.. pain management, opiates maintenance therapy etc.

-- Multi-Target-Analysis:

Synthetic Cannabinoid Mimetics (,Spice®): ~60 substances

Opiates/Opioids/Analgesics: 60 substances (incl. metabolites), quantitative
anticipates possible abuse from other drug classes, eg.: Ketamine

Benzodiazepines: 55 substances (incl. metabolites), quantitative
anticipates parallel abuse of other drug classes, eg.: Z-substances, Pregabalin

Amphetamines/Piperazines/Cathinones: 55 substances, quantitative

Psychoactive Therapeutic Drugs: under development, guantitative
compliance / abuse testing and TDM



Alternatives Probenmaterial
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Drogen in der Ausatemluft?

Sind Drogen fluchtig............. P77



ca. 20 kréaftige
Ausatmungen
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Determination of Methadone in
Exhaled Breath Condensate by
Liquid Chromatography-Tandem Mass Spectrometry

i
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Study on the Sampling of Methadone
from Exhaled Breath

Olof Beck'*, Siren Sandqvist!, Michael BiticherZ, Paul Eriksen', Johan Francl?, and Giran Palmskog!

'Department of Medicine, Section of Ciinical Pharmacology, Karolinska Institutet, Stockholm, Sweden: 2Labordiagnostik
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Demonstration that methadone is being present in the exhaled breath aerosol
fraction

Olof Beck®~, Séren Sandqvist?, Johan Franck?

2 pepartment of Medicine. Sectian of Clinkcal Pharmacology, Korolinska institutet, Stockhaim, Sweden
b Deparcment of Clinical Neuroscience. Division of Psychigiry. Karolinska institutet. Stackhoim, Sweden
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¢ Detection of A “etrahydrocannabinol Mthe Breath
of Human Subjects

ANTONY MANOLIS, LINDA J. McBURNEY, and BRIAN A. BOBBIE

il i i ici West, P.0.Box 2000,
Civil Institute of Environmental Medicine, 1133 Sheppard Avenue .
noe &nd Downsview, Ontario, Canada M3M 3B9

A. Manolis, L.J. McBurney and B.A. Bobbie.
The detection of A9 tetrahydrocannabinol in the
breath of human subijects.

Clin Biochem. 16: 229-233 (1983).

Developing exhaled breath as a
matrix for the detection of
Cannabinoids

O. Beck, TIAFT 2011

Journal of Analytical Toxicology, Vol. 34, June 2010

Amphetamines Detected in Exhaled Breath
from Drug Addicts: A New Possible Method for
Drugs-of-Abuse Testing

Olof Beck'*, Kathinka Leine!, Goran Palmskog', and Johan Franck?

1 Department of Medicine, Section of Clinical Pharmacology and *Department of Clinical Neuroscience, Division of Psychiatry,
Karolinska Institutet, Stockholm, Sweden



Nicht invasive Probennahmen, Nachw.fenster 1-7 d:
1. Kapillarblut, 2. Speichel (,Oral Fluid“)

Kapillarblutentnahme, EDTA Vollblut
- Multi-Target-Screening, 60 Subst.
- Multi-Target-Analysen, versch. Subst.klassen

























Wissenswertes zum Speichel

-- Produktion: bis 1.5 L/d, Fluss: 0.3-0.5/ 1.0-1.5 mL/min

-- Parotis(1) ~20%, Submandibularis(2) ~70%, Sublingualis(3) ~5%
-- Ruhesekretion: pH 5.8 - 6.4, Stimulation: bis 7.8

-- "Zutaten™: H,0O 99%
Enzyme: Amylase
Mucine
IgA u. a. Ig
Elektrolyte: Na* K*, CI;, HCO;
bel niedrigem Fluss: hypoton
bei hohem Fluss: isoton



Vor- und Nachteile des Speichels

Vorteile:
*Probengewinnung
— Geringere Manipulationsmadglichkeit
— Privatssphéare wird gewahrt (grof3ere Akzeptanz der
Patienten)
— Nicht invasiv (kein medizinisches Fachpersonal notwedig)

*Relativ “saubere” Matrix (abhangig vom Entnahmesystem)
*Muttersubstanzen oftmals gut detektierbar

Nachteile:

*Probenmenge (Schwierigkeiten bel einigen Patientengruppen
- Xerostomie)

Einflussfaktoren auf die Analytkonzentration
(Konzentrationsdnderung durch Anregung des Speichel-
flusses, unspezifische Bindung im Entnahmesystem)



Wie gelangen Drogen in den Speichel?

-- Orale Kontamination

-- aus dem Blut durch passive Diffusion
-- aktive Sekretion

-- Filtration

 /
Faktoren mit EinfluR auf das S/P-Ratio:

-- pKa einer Substanz (sauer - alkalisch?)
-- Lipidldslichkeit

-- Plasmaprotein Bindung

-- Molekulargewicht



D.A. Kidwell et al. | J. Chromatogr. B 713 (1998) 111-135

Cellular

Plasma S Saliva

Acidic . - + + i}

i = ————— — L ———— ————

Drugs _é H HA HA ‘H‘;‘\ H +A >
Trapped in plasma Trapped in saliva
because of ionization because of ionization

Basic ( + + + 4 )

: —H"+B—F B r—B+H'—

Drugs BH H 5 B+ H *|_:|,§

Fig. 1. Schematic diagram for transport of drugs into saliva or sweat.



Speichel/Serum-Ratio

« Das Speichel/Serum-Ratio (OF/SE-Ratio) einer Substanz erlaubt :

1. Eine Abschatzung der generellen Nachweisbarkeit und deren
Zeitfenster fUr eine Substanz

2. Unter Berlcksichtigung des therap. Bereichs fur Serum/Plasma,
RuckschlUsse auf den zu erwartenden Konzentrationsbereich
einer Substanz im Speichel

«  OF/SE-Ratio ist theoretisch ermittelbar
Problem: schwierig und nicht unbedingt zuverlassig.

Experimentelle Ermittlung ist zu bevorzugen
Problem: das Speichelentnahmesystem kénnte Einfluss auf die Ergebnisse haben (z.B.
unspezifische Bindung)
- moglicherweise der Grund ftir die unterschiedlichen Ergebnisse in der Literatur

Haeckel and Hanecke; Eur J Clin Chem Clin Biochem 1996:34:171-191
Samyn et al.; Forensic Sci Rec; 11:1; 1999



Table 10. Mean oral fluid-blood partition concentration ratios for

specific drugs [117] f@‘% UNODC 2014

|
%_,/g!f United Nations Office on Drugs and Crime

Substance Mean oral fluid-blood partition concentration ratios
Amphetamines v \

Amphetamine 23
Metamphetamine 29
Benzodiazepines
7-Aminoclonazepam 0.43
Alprazolam 0.4
Bromazepam 0.31
Clonazepam 0.19 : ;
. Guidelines for
Diazepam 0.056 . .
Testing Drugs under International
Lorazepam 0.10 & 5 =
Nord 0,053 Control in Hair, Sweat and Oral Fluid
erdiazepam : Table 10. (continued)
Oxazepam 0.15
Substance Mean oral fluid-blood partition concentration ratios
Z-drugs
Zolpidem 0.43
Different data in publications Zopiclone 25
. c H
- Analytical methods ceme
. Benzoylecgonine 33
- Sampling Cocaine 20
- Oral contamination Oioids
Codeine 8.8
Methadone 29
- No/small data on NPS Morphine 9.8
Tramadaol 13
Cannabis
THC E)
Others
Amitriptyline 1.5
Mirtazapine 34

Trazodone 0.31




OF/SE-ratio: pKa values for some “new drugs”

« Buphedrone: 7.1
« Butylone: 7.7
« Dimethylamphetamine: 9.8
« MDA: 9.7
« MDMA: 8.7
- MDPV: 8.4
* Methylfentanyl: 9.0
« Methylone: 7.7
* Methylphenidate: 8.8
« a-Methyltryptamine: 10.0
« PMMA: 9.5
« Sufentanyl: 8.0

R.C. Baselt, 10" Edition 2014, Disposition of Toxic Drugs and Chemicals in
Man
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Saliva Collection System (SCS) pH 4.2
Greiner Bio-One

4 ml| Saliva Extraction
Solution (SES)

contains non-toxic yellow
food color and buffer salts

'w Evacuated Saliva
% §| {1 transfer tubes

J | contains stabilizing
! agents ; A+B sample!

[

()& . il

Sailva Collection Beaker 1 a3b

with integrated saliva transfer
device

Q




OF sampling with the Greiner Saliva Collection System:

Step 1

Rinsing of the oral cavity with
Saliva Extraction Solution for
2 minutes




Step 2:

Spitting of the extracted
oral fluid into the Saliva
Collection Beaker




Step 3

Transfering of the extracted OF
Into the evacuated
Saliva Collection Tubes

%OF is determined by
photometry on Olympus AUGS80

always A + B sample!

Advantages:

-- quick (Xerostomia!), standardized time

-- acidic pH during collection keeps
pH difference to plasma

-- acidic pH: 6-AM, Cocaine, Zopiclone
etc. are stable

-- agueous matrix: less ion suppression,
rapid SALLE possible



no. of samples

2400

Oral fluid collection with the GBO Saliva Collection System

Distribution of oral fluid concentrations

- no. of samples, n=22216

2200

2000 -

10

20

30

40 50 60 70 80 90 100
Oral fluid [%], class width: 5

Statistics Or?cl%guid n
mean 45.4
median 45.4
1% percentile 12.5
5% percentile 18.1
25% percentile 32.1
75% percentile 58.7
95% percentile 72.1
99% percentile 77.9
considered samples 22216
not considered <10 252
not considered nm* 52
all samples 22520

Samples from 4561 pats. (3313 male,

1248 female)

No gender information available for 219

pats.

not measurable




no. of samples

1600

Oral fluid collection with the GBO Saliva Collection System

Distribution of sample volume

- no. of samples, n=6772

1500 -

1400

1300

1200 4

1100

2 3 4 5 6 7 8 9 10
Volume [mL], class width: 0.5

Statistics V([)rlrlljf]] €l n
mean 3.2
median 3
1% percentile 0.9
5% percentile 15
25% percentile 2.5
75% percentile 4
95% percentile 5
99% percentile 6
considered samples 6772
not considered nm* 15748
all samples 22520

not measurable



no. of samples

2400

Oral fluid collection with the GBO Saliva Collection System

Distribution of amylase concentrations

I no. of samples, n=20188

2200 E
2000 é
1800 é
1600 é
1400 é
1200 é
1000 é

800

600 -}
400

200

100000

200000 300000
Amylase [U/L OF], class width: 25000

400000

500000

Statistics '[A‘UW Ig?fj n
mean 170583
median 146686
1% percentile 15404
5% percentile 33494
25% percentile 85605
75% percentile 236876
95% percentile 392247
99% percentile 456756
considered samples 20188
not considered >480000( 1988
not considered <10000 | 288
not considered nm* 59
all samples 22520

not measurable




Amylase activity + age: no change after 1 year

1000
® } $

500
400

- : %—_
* _o

200 .

A 4

- There is no age related difference
* ¢ - Is there a sex related reference range???
¢ t - Impact of medications?

4 - Impact of saliva flow?

&
A 4

100

P

. 2 F:I

-
. 8. ‘4- y - B &

®

50
40

30

-
°®
[ ]

10

& ‘l“
vvvlvv

Amylase (kU/)

o0
~
=

1 Woche

1 Monat

3 Monate
6 Monate
1Jahr

14 Jahre
2Jahre
3-5Jahre
6-12 Jahre
213 Jahre

—

Abb.8. Amylaseaktivitit in stimuliertem Gesamtspeichel in Abhidn-

igkeit Alter?73,
BEFeILEoN Ciba Geigy, 1977



no. of samples

4400

4200 -
4000 3--
3800 3
3600 -
3400 3
3200 -

3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000

800

600

400

200

Oral fluid collection with the GBO Saliva Collection System

Distribution of cortisol concentrations

- no. of samples, n=22430

4 6 8 10 12 14
Cortisol [ng/mL OF], class width: 0.5

16

18

20

Statistics [ngC/?,:tﬂng] n
mean 2.01
median 1.5
1% percentile 0.1
5% percentile 0.2
25% percentile 0.7
75% percentile 2.7
95% percentile 5.6
99% percentile 9.2
considered samples 22430
not considered >20 46
not considered <0.1 26
not considered nm* 18
all samples 22520

not measurable




Perianalytik

Perianalytik bezeichnet Uberpriifung der Probe vor der eigentlichen
Analytik (Echtheit, Verdlinnung, Manipulationen etc.)

1.

2.

Probenvolumen

Photometrische Bestimmung des Speichelanteils (optische
Dichte des Tartrazins)

Photometrische Bestimmung der Alpha-Amylase Konzentration
durch die Messung der Alpha-Amylase Aktitvitat
(1. Authentizitatsmarker)

Bestimmung der Cortisolkonzentration (2. Authentiziatsmarker)
mit UPLC-MS/MS

Bottcher M., Preidel A., Beck O. “Peri-analytics” reference ranges for
drug screening in oral fluid using the Greiner Bio-One collection
device”; Poster: TIAFT, Bonn (2010)



Vorteile des Greiner Bio-One
Speichelsammelsystems

Anregung des Speichelflusses (Xerostomie als UAW
vieler Psychopharmaka und Opiate/Opioide)

ausreichendes Probenvolumen
standardisierte Sammelzeit

konstant saurer pH-Wert wahrend des Sammelvorgangs
(“lonenfalle” fur basische Substanzen)

konstant saurer pH-Wert wahrend der Lagerung (bessere
Stabilitat vieler Substanzen, z.B. “Badesalze”, Zopiclon
oder 6-AM)

A+B Probe entstammen demselben Sammelvorgang



Journal of Analytical Toxicology, 2016;40:148-152
doi: 10.1093/jat/bkv123

Advance Access Publication Date: 29 October 2015
Article

OXFORD

Article

Influence of Sampling Procedure on Codeine = ~ Oral Fluid Levels of
= < . ot 1,_\;..1\ Nicotine and Metabolites in Smokers
Concentrations in Oral Fluid

Michael Béttcher, Andreas Peschel
ABOR MVZ far Mikrobiologie, Labordiagnostik und Hygiene Dessau GmbH, Dessau, Germany

as a Function of Collection Device
Line D. Coucke'3, Lien De Smet24, and Alain G. Verstraete'-2*

IATDMCT 2011

'Department of Laboratory Medicine, Ghent University Hospital, Ghent, Belgium, and ?Department of Clinical

Chemistry, Microbiology and Immunology, Ghent University, Ghent, Belgium First experiments on the possible use of

% ™ diphenhydramine as a model substanc
*Author to whom correspondence should be addressed. Email: alain.verstraete@ugent.be - (qg.:h for lhg evaluyation of oral fluid sample colle?:tion
v : ’ , - oot : J.N , M. Béttch
TPreliminary results of this work were presented at the meeting on Alternative Sampling Strategies in Toxicology and laBOR MvVZ Labgru cr)r::sr;;u Gmt?ktlfCG::many

Therapeutic Drug Monitoring in Ghent (Belgium) on 18-19 September 2014,

3present address: Clinical Laboratory, O.LV. van Lourdes Hospital, Waregem, Belgium. I AT D M CT S at Sym p .

“Present address: Department of Dermatology, Ghent University Hospital, Ghent, Belgium.
Ghent 2014

Abstract

For many drugs, there is a poor correlation between the plasma and oral fluid (OF) concentrations,
due to differences in OF pH, oral contamination, stimulation of OF flow and variability of the volume
of sample taken. The aim of this study was to evaluate the OF/plasma ratio and variability in drug -~
concentration in OF sampled by two commercially available collection systems: Saliva Collection
System (SCS) and Quantisal. Blood and OF samples were collected from 12 volunteers after intake
of 19.5 mg codeine phosphate. Six persons were sampled by SCS first, followed by Quantisal; six
other participants used Quantisal before SCS. The OF content of SCS tubes was measured spectro-
photometrically. The Quantisal devices were weighed to correct for the effectively obtained OF
volume. Codeine was measured by gas chromatography-mass spectrometry. The mean codeine
concentration at 1 h was 29.8 + 18.8 ug/L in plasma, 72.8 +63.9 pg/L in SCS OF and 85.3+72.6 pg/L
in Quantisal OF. The mean OF/plasma ratio was 2.30 +0.77 (SCS) and 2.69 + 1.94 (Quantisal). Pear-
son’s correlation coefficient between OF and plasma codeine concentrations was statistically signifi-
cantly (P=0.005) higher for SCS (R? = 0.745) than for Quantisal {R? = 0.403). The variability in ratios
with Quantisal was markedly reduced when used after SCS. Codeine concentrations measured in OF
taken with SCS correlate better with plasma concentrations than in OF obtained with Quantisal,
particularly when Quantisal was used first.




lournal of Analytical Toxeclogy, Val. 15, January/February 2011

Oral Fluid is a Viable Alternative for Monitoring

Drug Abuse: Detection of Drugs in Oral Fluid by

Liquid Chromatography-Tandem Mass Spectrometry and
Comparison to the Results from Urine Samples from
Patients Treated with Methadone or Buprenorphine

V. Vindenes'~*, B. Yttredal?, E.L. @iestad’, H. Waal3, J.P. Bernard', ].G. Moarland’, and A.S. Christophersen'
"Norwegian Institute of Public Health, Division of Forensic Toxicology and Drug Abuse, PO. 4404, Nydaien, 0403 Oslo, Norway;
'PB 8069, 9177 Longyearbyen, Svalbard, Norway; and *Department of Addiction Medicine, Oslo University Hospital, Oslo,
Nonwvay

Abstract

Oral fluid is an alternative biological matrix that might have
advantages over urine for drug analysis in treatment programs.

A liquid chromatography-tandem mass spectrometry (LC-MS-MS)
method has been used for screening 32 of the most commonly
abused drugs and their metabolites in 0.5 mL preserved oral fluid,
and the results were compared to results obtained from urine
samples taken at the same time. In all, 164 pairs of oral fluid and
urine were oblained from 45 patients stabilized on either
methadone or buprenorphine, The total number of detections of
drugs other than buprenorphine or methadone was 535 in oral
fluid and 629 in urine. Morphine was found more oiten in urine

i = 66) than in oral fluid (n = 48), whereas the opposite was the
case for 6-monoacetylmarphine (n = 20 in urine and = 48 in oral
fluid). Methadone showed the same detection frequency in urine
and oral fluid (7 = 75), whereas amphetamine (n = 45 in urine and
n = 51 in oral fluid), methamphetamine (n = 39 in urine and n = 45
in oral fluid), and N-desmethyldiazepam (n = 37 in urine and

n = 51 in oral fluid) were detected slightly more often in oral fluid.
The other benzodiazepines, cannabis and cocaine were found
more frequently in urine samples. If using a sensitive LC-MS-MS
technique, oral fluid might be a good alternative to urine ior
detection of refatively recent use of drugs.




Table I1. Comparison of the Results from Oral Fluid and Urine Showing that the Results from the Sample Pairs

Primarily Correspond
Corresponding Positive Positive
Positive Negative Results OF Urine

Drug OF* and Urine OF and Urine OF and Urine Only Only
3-OH-Diazepam b 17 123 {75%) 0 41
6-MAM 19 115 134 (82%) 29 | 1
7-Aminonitrazepam 9 149 158 (36%) 0 b
7-Aminoflunitrazepam 59 83 142 (87%) 3 19
7-Aminoclonazepam 26 122 148 (90%! 2 14
Alprazolam 9 153 162 (99%) 0 2
Amphetamine -+, 45 113 158 {96%) 6! 0
Benzoylecgonine 1 158 159 (97%) 0 5
Buprenorphine 67 - - 2 7
Codeine 34 122 156 (95%] 4 4
Cocaine 0 161 161 (98% 2 1
Methadone 75 89 164 (99%) - 0
Methamphetamine 39 119 158 (96%) 6! 0
Morphine 45 95 140 (85%) 3 21
N-Desmethyldiazepam 35 m 146 (89%) 16! 2
Oxazepam 41 71 112 (68%) 9 431
THC/THCCOOH? 81 64 145 (88%) 1 18
Zopiclone 4 106 110 (99%) 1 0
* Orai fluid.

* There were analytical problems with the oral fluid analysis.

* THC was analyzed in oral fluid, and THCCOOH was analyzed in urine.




Routine Drogenscreening im Speichel mit
UPLC-MS/MS: Analyten

Analytes in ,Module A, cutoff 0.1-1 ng/mL neat OF, IS = 0.5 ng/mL SA/SES:
- Peri-analytics: volume, % saliva in SES, Amylase (Roche AU680), Cortisol (incl. in LC-MS/MS)
- Substitution drugs: D-/L-Methadone, EDDP, Buprenorphine, Norbuprenorphine

- Amphetamines: Amphetamine, Methamphetamine, MDMA, MDA, MBDB, BDB, MDEA, PMMA,
Butylone, Mephedrone, Methylone, MDPV, alpha-PVP, 4-Methylethcatinon, Pentedron

- Benzodiazepines: Diazepam, Nordiazepam, Oxazepam, Midazolam, Flurazepam, Desalkyl-
flurazepam, Temazepam, 7-Aminoclonazepam, Alprazolam, Flunitrazepam, 7-Aminofluni-
trazepam, Bromazepam, Lorazepam, Phenazepam

- Cocaine: Cocaine, Benzoylecgonine, Methylecgonine, Lidocaine

- Opiates: Morphine, Codeine, 6-Acetylmorphine, 6-Acetylcodeine, Norcodeine, Dihydrocodeine

- Opioids: Naloxone, Tilidine, Tramadol, O-Desmethyltramadol, Oxycodone, Noroxycodone,
Fentanyl, Nortilidine, Hydromorphone

- Cannabinoids: THC

- Others: Zolpidem, Zopiclone, Zaleplone, Ketamine, Methylphenidate, Ritalinic acid, Pregabalin,
Gabapentin, Bupropion

actual: N = 62 (3 transitions) + 60 deuterated IS (2 transitions)



Assessment of the use of oral fluid as a matrix for drug monitoring
in patients undergoing treatment for opioid addiction
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Drug testing is an important clinical tool that is available to pbysicians who are
assessing the effectiveness of drug ireatment as well as patient compliance to the
administered program. While urine has traditionally been 1be matrix of choice for
drug monitoring, oral fluid, a filtrate of the blood, bas shown great promise as an
alternative matrix for such applications. Oral fluid collection can be accomplisbed
withow! the need for bighly traived medical staff through the use of a simple, non-
invasive oral fluid collection device, which obiains an adequaie sample in only «
SJew minutes, There bas been a significant amount of research performed on the use
of oral fluid for forensic toxicology application; bowever, more studies assessing the
use of oral fluid drug testing are required to validate its ability to achieve clinical
drug moniloring goals. Testing for various drugs in oral fliuid may yield a different
resull when compared to the same drugs in urine, requiring an assessmeni of the
wtility of oral fuid for such practices. The purpose of this study was to examine the
application of oral fluid drug testing in patients undergoing buprenorpbine treat-
ment for opioid dependence. A retrospective analysis of drug testing results obrained
[rom 6,928 patients (4. 560 unobserved urine collections and 2.368 observed oral
[hiid collections) monitored for beroin metabolite, ampbetamine, benzodiazepines.
buprenorphine. tetrabydrocannabinol, cocaine, codeine. hydrocodone. hydro-
morphone, methadone, morphine, oxycodone, and oxymoiphone was completed.
Results of this statistical exercise indicated thal patienls underguing observed oral
Shwid collection tested positive more frequently than those untobserved nrine collec-
tions for several illicit drugs and prescription medications targeted. Oral fluid was
shoten to detect illicit drug use as well as noncompliance in this patient popelation
tnder the studied conditions more often than the urine specimens.




Table 2. LC/MS-M5 oral fluid and urine cutoffs

Table 3. Unobserved urine vs observed oral fluid

based on analyte
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15t Study: is OF of equal value?

Drug abuse testing of patients in substitution therapy:
UPLC-MS/MS screening in OF vs. urine testing with EIA

-- three month observation period

-- urine cutoffs: Amphs 500 ng/mL, Benzos (enzym. hydrolysis) 100 ng/mL,

Coca 50 ng/mL, Opi 100 ng/mL, EDDP 100 ng/mL, Bupre 2 ng/mL, THC-
COOH 25 ng/mL.

-- saliva cutoffs: 0.1-1 ng/mL (neat OF)
-- Patients from:

1. an outpatient clinic (OPC) where the drug testing was stepwise moved
from urine to SA.

- 194 patients (26 Bupre, 67 Metha, 101 Pola), 902 SA samples.
- 182 patients (25 Bupre, 66 Metha, 91 Pola), 1119 urine samples.

2. other outpatient clinics (ALL) with more random selection between the
two matrices.
- 612 patients from 23 clinics (116 Bupre, 265 Metha, 231 Pola), 1072 SA
samples.
- 1463 patients from 40 clinics (285 Bupre, 673 Metha, 505 Pola), 9008
urine samples.



Drug abuse testing of patients in substitution therapy:

UPLC-MS/MS screening in saliva vs. urine testing with EIA

OPC OPC OPC ALL ALL ALL
saliva urine urine saliva urine urine
% pos. spls. [% pos. spls. |no. of spls.|% pos. spls.|% pos. spls. [no. of spls.

Amphetamines 9.3 3.3 1082 10.3 4.1 7396

Benzodiazepines 11.0 14.4 958 25.7 22.4 6891

Cocaine 5.2 3.9 1075 9.8 7.2 8295

Opiates 13.5 13.5 968 17.6 21.7 6977

Meéhgggnjr;a;"’a 86.6 85.2 953 85.4 88.0 8938

THC 26.9 - - 30.5 31.3 598
Opioids 1.2 - - 2.1 - -
Others 0.8 - - 1.4 - -

Buprenorphine 12.3 - - 16.9 73.1 640

n =902 n=1072

Methadone/EDDP was positive in both matrices where expected.
However, Buprenorphine was negative in 8 OF samples from 2 OPC patients in low dose therapy (0.4 and 1.0 mg/d).
Cutoff 0.1 ng/mL?




Opiates: detailed results OF

OPC OPC ALL ALL
saliva saliva saliva saliva
% pos. spls. [% from pos. |% pos. spls. % from pos.

Opiates 13.5 100 17.6 100
Morphine 13.3 98.4 16.9 95.8
6-Acetylmorphine 10.3 76.2 13.4 76.1
Codeine 8.2 60.7 12.8 72.5
6-Acetylcodeine 3.7 27.4 4.8 27.3
Norcodeine 2.8 20.5 4.1 23.3

Dihydrocodeine 0.1 0.8 0.1 0.5




What is Heroin ?

Heroin = Diacetylmorphine
penetrates blood-brain barrier ~25x faster than Morphine

clandestinel/illegal labs derivatize Morphine (acetylation) from Opium

Opium:
Scratching the fruit of the of the poppy plant Papaver somniferum
the dried latex juice ("poppy tears") is then scraped off

Opium contains several alkaloids:
<0.1 - 450 pg/g Morphine
<0.1- 57 ug/g Codeine
0.3- 41 pg/g Thebaine
0.84 - 230 pg/g Noscapine
0.0 - 67 pg/g Papaverine

The latex juice contaminates
the poppy seeds! Washing of
the seeds is decisive.......




street heroin

6-Acetylcodeine

Papaverine,Noscapine, Thebain
Meconine;(Morphine, Codeine)

Tg 1-4 min
Codeine conjugates?
~1% of the dose
Te~25h
Norcodeine
~10% of the dose
4 4
TE ""1 .
Norcodeine- Codeine- Hydromorphon-
glucuronide, -sulfate| |glucuronide, -sulfate glucuronide

~1% of the dose

l

Te3-50 min

Te 1-4 min

3-Acetylmorphine

?

4
5-4.5 (7) h

~55% of the dose

» Normorphine

Morphine-6-
glucuronide, -sulfate

Normorphine-
glucuronide, -sulfate

(1) enzymatic (serum: Butyrylcholinesterase, liver: Carboxylesterases) and chemical.
(2) Acetylcholinesterases (erythrocytes) and Carboxylesterases (liver)
Demethylation of Morphine to Normorphine (3) is a minor pathway
Phase-lI-Metabolismus (4) is polymorph (UGT2B7, UGT1A)

conjugates?
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Very long Detection Times after High and repeated intake
of Heroin and Methadone, measured in Oral Fluid

Vindenes V"', Enger A? Nordal K', Johansen U', Christophersen AS’, @iestad EL'

'Norwegian Institute of Public Health, Division of Forensic Medicine and Drug Abuse Research, PO 4404, Nydalen, N-0403 Oslo, Norway
2Emergency Department for Addictive Disorders, Oslo University Hospital, HF, Aker, PO 4959 Nydalen, N-0424 Oslo, Norway
*Corrasponding Author: E-mail: vigdis.vindenes@fhi.no

ABSTRACT

When detection times for psychoactive drugs in oral fluid are reported, they are most often based on therapeutic doses administered
in clinical studies. Repeated ingestions of high doses, as seen after drug abuse, are however likely to cause positive samples for
extended time periods. Findings of drugs of abuse in oral fluid might lead to negative sanctions, and the knowledge of detection times
of these drugs are important to ensure correct interpretation. The aim of this study was to investigate the detection times of oploids
in oral fluid. 25 patients with a history of heavy drug abuse admitted to a detoxification ward were included. Oral fluid and urine were
collected daily and, if the patient gave consent, a blood sample was drawn during the first five days after admission. Morphine, codeine
and/or 6-monoacetyl morphine (6-MAM) were found in oral fluid and/or urine from 20 patients. The maximum detection times in oral
fluld for codeine, morphine and 6-MAM were 1, 3 and 8 days, respectively. Positive oral fluid samples were interspersed with negative
samples, mainly for concentrations around cut off. Elimination curves for mathadone in oral fluid were found for two subjects, and the
detection times were 5 and 8 days. Oral fluid is likely to become a good method for detection of drug abuse In the future.

Keywords:
Oral fluid, opioid, detection time, heroin, methadone



2nd study: Cutoff considerations

All routine OF sampels, 3
Samples: 5355
from pats. in maintenance therapy: 4954 spls
from Methadone/Polamidone™ pats.. 3671 spls
from Buprenorphine pats.: 1283 spls

Patients: 2050
male: 1455 (71.0%), female: 595 (29.0%)

In maintenance therapy: 1877 pats
male: 1347 pats
female: 530 pats
Methadone/Polamidone ™ pats.: 1315 pats
male: 924 (63.5%), female: 391 (36.5%)

Buprenorphine pats.: 562 pats

male: 423 (75.3%), female: 139 (24.7%)

month

. = 92.5% of all spls.
. = 68.5% of all spls.
. = 24.0% of all spls.

. = 91.6% of all pats.

. = 65.7% of all pats.
. = 25.9% of all pats.

. = 64.1% of all pats.

.= 27.5% of all pats.



Benzodiazepines :

CO 1 ng/mL: 731 pos. samples =13.7% CO 10 ng/mL: 415 pos. samples = 7.7%

a sample was defined positive when at least one analyte was >= CO

Positive samples rate reduced by 43.2%

No. of spls. Analytes >= CO 1 ng/mL No. of spls. Analytes >= CO 10 ng/mL  reduced by
663 Nordiazepam 336 Nordiazepam 49.3%
536 Diazepam 239 Diazepam 55.4%
343 Oxazepam 51 Oxazepam 85.1%
182 Temazepam 17 Temazepam 90.7%

38 Lorazepam 18 Lorazepam 52.6%
32 7-Aminoclonazepam 17 7-Aminoclonazepam 46.9%
30 Bromazepam 24 Bromazepam 20.0%
12 Alprazolam 5 Alprazolam 58.3%
5 7-Aminoflunitrazepam 0 7-Aminoflunitrazepam 100.0%
1 Midazolam 0 Midazolam 100.0%

Most of the positive samples are related to Diazepam ingestion. Because of its elimination half-life
(~100 h) and its better OF/plasma-ratio when compared with the other Diazepam metabolites,
Nordiazepam determines the positive sample rate. Nordiazepam is the target analyte in OF to detect
Diazepam consumption. The Lorazepam cutoff should perhaps be lowered. For the other
Benzodiazepines more data are needed.



Opiates .

CO 1 ng/mL: 610 pos. samples = 11.4%

CO 10 ng/mL: 397 pos. samples = 7.4%

a sample was defined positive when at least one analyte was >= CO

Positive samples rate reduced by 34.9%

No. of spls. Analytes >= CO 1 ng/mL
597 Morphine
494 6-Acetylmorphine
396 Codeine
173 6-Acetylcodeine
129 Norcodeine
11 Dihydrocodeine
81.0% of all Opiate positive samples

34.7%

contained 6-Acetylmorphine thus
proving Heroin abuse.

of all 6-Acetylmorphine positive
samples contained 6-Acetylcodeine
thus proving "Street Heroin" abuse.

No. of spls. Analytes >= CO 10 ng/mL reduced by
376 Morphine 37.0%
237 6-Acetylmorphine 52.0%
217 Codeine 45.2%
100 6-Acetylcodeine 42.2%

10 Norcodeine 92.2%
6 Dihydrocodeine 45.2%
60.0% of all Opiate positive samples

42.2%

contained 6-Acetylmorphine thus
proving Heroin abuse.

of all 6-Acetylmorphine positive
samples contained 6-Acetylcodeine
thus proving "Street Heroin" abuse.



Multi-Target-S

creening Speichel

MVZ Labor Dessau GmbH
Geschidftsfiihrer:
Dr. med. Juliane Bdttcher-Lorenz

Bauhlittenstrafe 6, 06847 Dessau

10827 Berlin

Drogen- und
Medikamentenanalytik
Dr. rer. medic. M. Bdttcher

Telefon 0340/5405372
Funk : 0162/9071483

Befundbericht
- Archivbd. =

Blatt 1

Name des Parianten:

ID-Nr.. 0606205621 Ext.-Ne.:

Gesch. Geburtsdatum:

Kasse: Singangsdatum / Tagesnummer:
04.05.2015 /SP000232
95.05.15

Material: Speichel

Sonstige Medikation: Substitol

g
im Speichel mit LC/MS-MS
Entnahmesystem: Greiner

Medikamentenscreening

Volumen A-Probe (Speichel/SES) 2.5
Volumen B-Probe (Speichel/SES) 1.0

Das Gesamtvolumen von A- und B-Prebe sollte 2 - 7 ml betragen.

Speichelanteil in der Probe:

Amylase im Speichel:
Cortisol im Speichel:

Bei Cortd aureh

50.9
127866
2.4

wie z. B. Mothadon worden Cortisolkonzentrationen von

0.1 - 6.0 ng/ml gemessen.

L-/D-Methadon:
Buprenorphin:

Amphetamine und Derivate:
Berlcksichtigte Substanzen:
D-/u-Asphetanin oA
D-/L-Methamphetamin MDEA
oA »apa

Butylon Mephedron

Benzodiazepine:
Berfickaichtigte Substanzen:
Diazepam Temazepan
Nordiazepam
oxazepan Lorazepam

Alprazolam

Plurazepam Flunitrazepan

Desalkylflurazepam

Kokain:
Bertickeichtigte Substanzen

negativ
negativ

negativ

wopv

Methylon

negativ

Hidazolan
7-Amincclonazepas
Bromazepan

7-Aninof lunitrazepan

negativ

- Fortsetzung siehe néchstfs[n‘kkg -
De

un (> 10000 )
ng/ml (1.0 - &

ng/ml (Cotoff 1 )

ng/ml (cutoft 0.

ng/ml tcutoff 1 )

ng/al fcutort 0.1-1)

ng/m1 (cutoff 1 )

MVZ Labor Dessau GmbH

Geschaftsfihrer:
Dr. med. Juliane B&ttcher-Loren:

Bauhlittenstrafe 6, 06847 Dessau

Drogen- und
Medikamentenanalytik

Dr. rer. medic. M. Bdttcher

z -
Funk

Befundbericht
Archivbd. -

Telefon

0340/5405372
0162/9071483

10827 Berlin Blatt 2
Name des Patienten Geach Kasze: B! /
K 04.05.2015 /SP000232
ID-Nr.: 0606205623 Bxr our 05.05.15
Kekain Benzoylocsonin Lidocain
Opiate: POSITIV ng/ml (Cutere 1 )
seriicksichtigte Substanzen
Morphin Codetn 6-Acetylcodein
6-Acetylnorphin Norcodein Dihydrocodein
Morphin: >20 POS  ng/m (cutote: 1 )
Opioide: POSITIV ng/ml (Cutoff 0.1-1)
Berfickeichtigre Substanzen:
Naloxon L0 Fentanyl
Tramadol Nortilidin oxycoden
o-Desmethyltramadel  Hydromorphon Noroxycodon
Hydromorphon: 1.3 PO8  ng/mi (Cutoft: 1 )
Bitte telefonische Riicksprache
Dr. M. Boéttcher
(Durchwahl: 0340 5405372 o. 0162 9071483)
Cannabis: negativ ng/ml (cutorr 1 )
Berlicksichtigte Substanzen:
e
Sonstige: negativ ng/ml (cutott 0.1-2)
Bericksichtigte Substanzen:
Zolptden zaleplon Methylphenidat
2zopicion Ketanin Ritalinsdure
Pregabalin Gabapentin Buproplon
Befund medizinisch validiert Dr. Béttcher

Archivbefund vom 12.05.15

Nicht budgetrelevant, da Ausnahmeindikation vorhanden.

, Endbefund vom 05.05.15

(( DAKKS

23.10.2016
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Multi-Target-Screening Speichel

Opiate: POSITIV ng/ml (Cutoff 1 )
Bertlicksichtigte Substanzen:

Morphin Codein 6-Acetylcodein

6-Acetylmorphin Norcodein Dihydrocodein

Morphin: >20 POS ng/m (Cutoff: 1 )
Opioide: POSITIV ng/ml (Cutoff 0.1-1)
Berucksichtigte Substanzen:

Naloxon Tilidin Fentanyl

Tramadol Nortilidin Oxycodon

o-Desmethyltramadol Hydromorphon Noroxycodon

Hydromorphon: 1.3 POS  ng/m (Cutoff: 1 )

Bitte telefonische Rucksprache
Dr. M. Bottcher

23102016 o4 LIM BACH\<"/GRU PPE



Multi-Target-Screening Speichel

SUBSTITUTIONSPATIENT MIT METHADON

r " o
MVZ Labor Dessau GmbH Drogen- und MVZ Labor Dessau GmbH Drogen- und
Medikamentenanalytik = Medikamentenanalytik
Dr. rer. medic. M. Béttcher Dr. rer. medic. M. Béttcher
Geschaftsfihrer: = Geschaftsfihrer:
Dr. med. Juliane Bdttcher-Lorenz Telefon 0340/5405372 Dr. med. Juliane Bdttcher-Lorenz Telefon 0340/5405372
Funk 0162/9071483 4 Funk 0162/9071483
Bauhittenstrafe 6, 06847 Dessau | Bauhiittenstrae 6, 06847 Dessau
lne0 e
Befundbericht Befundbericht
- Archivbd. - - Archivbd. -
Blatt 1 Blatt 2
Name des Patienten. Gesch. Geburtsdatum: Kasse Eingangadatum / Tagesnummer Name des Patienten. Gesch. Geburtsdatum Kasse: Eingangsdatum / Tagesnummer
M 26.03.63 13 13.10.2014 /SP000042 M 26.03.63 I3 13.10.2014 /SP000042
In-Ne Ext.oNe 180,18 Io-e Ext.onr. 103000
Material: Speichel Kokain: negativ ng/ml tcuzeft 1 )
Beriicksichtigte Substanzen.
Tagesdosierung Methadon: 8 =1 Kokain Benzoylecgonin Lidocain
Drogen- /Medikamentenscreening
im Speichel mit LC/MS-MS
Entnahmesystem: Greiner Opiate: POSITIV ng/nl (cutoff 1 )
Volumen A-Probe (Speichel/SES) 2.0 ml Berlicksichtigte Substanzen:
Volumen B-Probe (Speichel/SES) 0.4 m Morphin Codein 6-Acetylcodein
Das Gesamtvolusen von A- und B-Probe sollte 2 - 7 ml betragen. 6-Acetylmorphin Norcodein binydrocodein
Speichelanteil in der Probe: 19.0 + (20 - 80 ) Morphin: >20 POS  ng/m1 (Cutoff: 1}
Amylase im Speichel: 389905 v (> 10000 ) 6-Acetylmorphin: >20 POS  ng/m1 (cutote: 1 )
Cortisol im Speichel: » ng/al (1.0 - 6.0 ) Codein: >20 POS  ng/m1 (Cutofe: 1 )
Bei corti durch Norcodein: 5.1 POS  ng/m (Cutof€: 1 )
wie 2. B. Methadon werden Cortisolkonzentrationen von 6-Acetylcodein: 9.5 POS  ng/m1 (Cutoff: 1 )
0.1 - 6.0 ng/sl gemessen.
Opioide: negativ ng/nl (Cutott 0.1-1)
L-/D-Methadon: POSITIV ng/al (cutoff 1 ) Berdcksicheigte Substanzen:
Methadon (Messwert): >20 POS  ng/mi ik i Naloxon Tilidin Fentanyl
EDDP: 6.6 POS  ng/m1 1 0.1) Tramadol Nortilidin oxycodon
Buprenorphin: negativ ng/al (Cutoff 0.1 ) ramadol
Amphetamine und Derivate: negativ ng/ml (Cutoff 1 )
Bericksichtigte Substanzen: Cannabis: negativ ng/ml (Cutoff 1 )
D-/L-Anphecamin uOA 08 Berickeichtigte Substanzen:
D-/L-Methamphetamin  MDEA wopy e
MoMA 0B
Butylon Mephedron Methylon
Sonstige: negativ ng/ml (Cutoff 0.1-2)
Bericksichtigte Substanzen
Benzodiazepine: negativ ng/ml (Cutofs 0.1-1) Zolpidem Zaleplon Methylphenidat
serdcksichtigte Substanzen zopielon Ketanin Ricalin
Piazepan Tomazepan Widazolam Gabapentin Bupropion
oxazepan Lorazepan Sromazepan
turazep Flunit 7-Antnot: Befund medizinisch validiert Dr. Bottcher
Dosalkylflurazepan
Archivbefund vom 15.10.14 , Endbefund vom 14.10.14
- Fortsetzung siehe néchsc{s BASGLS - ( DAKKS
provied Nicht budgetrelevant, da Ausnahmeindikation vorhanden. e erungsstel
D-L-13316.01.00
0-PL13316.01.00
| S
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Multi-Target-Screening Speichel

SUBSTITUTIONSPATIENT MIT METHADON

» Substitution mit Methadon

L-/D-Methadon: POSITIV ng/ml (Cutoff 1 )
Methadon (Messwert): >20 POS  ng/m: (Cutoff: 1 ) Y
EDDP: 6.6 POS  na/e: (cutott: 0.1 ) > Methadon positiv
> EDDP positiv
Opiate: POSITIV ng/m1 were: o P Beweis von 6-Acetylcodein
Berucksichtigte Substanzen: .
Morphin Codein 6-Acetylcodein > MISSbrauch Von
6-Acetylmorphin Norcodein Dihydrocodein .
Stral3enheroin
Morphin: >20 POS ng/m (Cutoff: 1 )
6—Acetylmorphin: >20 POS ng/ml (Cutoff: 1 )
Codein: >20 POS ng/ml (Cutoff: 1 )
Norcodein: 5.1 POS ng/m (Cutoff: 1 )
6-Acetylcodein: 9.5 POS ag/m (Cutoff: 1 )
23.10.2016 9 LlMBACH\(}GRUPPE



Vielen Dank fur lhre
Aufmerksamkeit!

michael.boettcher@laborpraxis-dessau.de




