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which drugs at which cutoff 
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- M e t h a d o n e 

- B u p r e n o r p h i n e 

- D i h y d r o c o d e i n e 

- B a r b i t u r a t e s 

- B e n z o d i a z e p i n e s 

- O p i o i d s , A n a l g e s ics 

- A n t i d e p r e s s i v e d r u g s 

- N e u r o l e p t i c s 

- D i u r e t i c s 

- A n a b o l i c s t e r o i d s 

- P s i l o c y b i n e 

- M e s k a l i n e 

- A t r o p i n e 

- M u s k a r i n e 

- M y r i s t i c i n e 

- S c o p o l a m i n e 

d r u g s o f a b u s e t h e r a p e u t i c d r u g s " N a t u r e d r u g s " 

d e f i n e d b y n a r c o t i c l a w 

- A m p h e t a 

 
m 

 
i n e s / d e s i g n e r - 

d r u g s 

- H e r o i n 

- C a n n a b i n o i d s / T H C 
- C o c a i n e 

- L S D 

- G H B 

- . . . . . . . . . . 

a d d i c t i o n / a b u s e r e l e v a n t s u b s t a n c e s 

- K r a t o m / K r y p t o n 

- K h a t ( C a t h i n o n ) 

- " S p i c e " 

- ß - K e t o - A m p h e t a m i n e s 
- A n a e s t h e t i c s ( P r o p o f o l , K e t a m i n ) 

Internet drugs: 

Piperazines 

ĂBath Saltsñ 

 

ĂñLegal Highsñ on  

transit to narcotic law?ñ 

Pregabalin 

Zopiclone, Zolpidem, 

Zaleplone 

Methylphenidate 

Lidocain 



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

PEA 

PEA 

PEA 

PEA 

Etizolam, Flu-Bromazepam  



Methylone = ßk-MDMA  

(Butylone  = ßk-MBDB) 

                             Mephedrone  

    4-Methylmethcathinone, ßk-Methylmethamphetamine) 

               

                     Ephedrone = Methcathinone 

Methamphetamine

CH3

Amphetamine



MDPV (3,4-methylenedioxypyrovalerone) 

                                                                                                                                                                           

                    

 General structure of a cathinone derivative 

showing substitution patterns 
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Cathinone

Methcathinone (ephedrone)

N,N-Dimethylcathinone (metamfepramone)

N-Ethylcathinone (EC)

Buphedrone

4-Methyl-N-ethylcathinone

Mephedrone (4-MMC; M-CAT)

Amfepramone

Bupropion

Methylone (ßk-MDMA)

Ethylone (ßk-MDEA)

Butylone (ßk-MBDB)

Methedrone (ßk-PMMA)

Flephedrone (4-FMC)

3-Fluoromethcathinone (3-FMC)

a-Pyrrolidinopropiophenone (PPP)

4-Methyl-a-pyrrolidinopropiophenone (MPPP)

4-methoxy-a-pyrrolidinopropiophenone (MOPPP)

4-Methyl-a-pyrrolidino-hexanophenone (MPHP)

Pyrovalerone

4-Methyl-a-pyrrolidino-butyrophenone (MPBP)

4-Methyl-a-pyrrolidino-a-methylpropiophenone

3,4-Methylenedioxy-a-pyrrolidinopropiophenone (MDPPP)

3,4-Methylenedioxypyrovalerone (MDPV)

R1 R2 R3 R4 R5 Name



W h i c h i m m u n o a s s a y s ( u r i n e ) a r e a v a i l a b l e ? 

- - A m p h e t a m i n a n d d e r i v a t i v e s ( ! ? ) 
- - B a r b i t u r a t e s 
- - B e n z o d i a z e p i n e s 
- - C o c a i n e ( B e n z o y l e c g o n i n e ) 
- - M e t h a d o n e o r b e t t e r E D D P 
- - O p i a t e s 
- - 6 - M o n o a c e t y l m o r p h i n e 
- - C a n n a b i n o i d s ( T H C - C O O H ) 
- - T r a m a d o l 
- - O x y c o d o n e 
- - B u p r e n o r p h i n e 

- - L S D 

- - E t h a n o l 

- - P h e n c y c l i d i n e 
- - P r o p o x y p h e n e 
- - M e t h a q u a l o n e 

- - T r i c y c l i c A n t i d e p r . 
- - P a r a c e t a m o l 
- 

- - E t h y l g l u c u r o n i d e 

- S a l i c y l a t e s 

- - F e n t a n y l 
- - " S p i c e " 



Immunoassay drug testing and urine spls., 

        problems: 

 
-- internal dilution! Creatinine dependent cutoff?! 
 
-- adulteration! sampling under supervision 
 
 
-- cutoffs: group tests not standardized: accreditation! 
 
 
-- Xreact.: false positives / false negatives 
 
-- increasing no. of different drugs,  
    new drug classes 
 
 



Appendix E
Recommended maximum cut-off concentrations for Screening Tests
appropriate for [country]
Screen Test Cut-Off Concentration (ng/ml)
Amphetamine group 500
Benzodiazepines group 200
Cannabis metabolites 50
Cocaine metabolites 300
Opiates (total) 300
Methadone or metabolites 300
Barbiturates 200
Phencyclidine 25
Buprenorphine or 5
metabolites
LSD or metabolites 1
Propoxyphene or 300
metabolites
Methaqualone 300

These recommended cut-off values may be subject to changes as
advances in technology or other considerations warrant identification
of these substances at other concentrations.
Cut-off levels for substances not indicated in Appendix E will need to
be agreed with the customer taking into account the performance of
the assays to be used.

European Laboratory Guidelines for Legally Defensible
Workplace Drug Testing - Version 1.0, EWDTS 2002



European Laboratory Guidelines for Legally Defensible
Workplace Drug Testing - Version 1.0, EWDTS 2002

Appendix F
Recommended cut-off concentrations for confirmation tests
appropriate for [country]
Confirmation Test Cut-Off Concentration (ng/ml) (Total)
Amphetamines
Amphetamine 200
Methylamphetamine 200
MDA 200
MDMA 200
MDEA 200
Other members of the amphetamine group 200
Benzodiazepines
Temazepam 100
Oxazepam 100
Desmethyldiazepam 100
Others members of the benzodiazepine
group by agreement with the customer.
Opiates (total)
Morphine 300
Codeine 300
Dihydrocodeine 300
6-Monoacetylmorphine 10
Cannabis metabolite 15
(11-nor-Ä -tetrahydrocannabinol-9-carboxylic9

acid.)
Cocaine metabolite (benzoylecgonine) 150
Methadone or metabolites 250
Barbiturates group 150
Phencyclidine 25
Buprenorphine or metabolites 5
LSD or metabolites 1
Propoxyphene or metabolites 300
Methaqualone 300



Problems in drug of abuse testing: 
 

-- new substances, immunoassays do not cover 

    no data on abuse pattern in different regions, different 

    patients groups, different settings (WDT, prisons etc.) 

-- urine: diuresis!, supervision, metabolites 

-- matrix saliva (oral fluid) 

    - no dilution problems but sampling problem (which device)? 

    - easy supervision of sampling 

    - only parent drugs needed!(???), easier method devlopment?! 

    - Ăcleanerñ matrix: easier method development 

 

    but: which analytes at which concentration? 

 

Develop a sensitive LC/MSMS method for OF  

which can be easily adopted to changing requests. 

 

Compare to routine urine drug testing in different settings 

Here: patients in opiate maintenance therapy 
 



How do drugs get into (mixed) saliva (oral fluid)?

-- oral contamination

-- from blood by passive diffusion across cell membranes

-- active secretion

-- filtration

factors influencing S/P-ratio:
-- of substance (acidic-alkaline?)pKa
-- lipid solubility
-- protein binding
-- molecular weight



Kauert, Blutalkohol 37, 2000 



screening for drugs: comparing OF-blood-urine

Oral Fluid Blood (Serum, Plasma) Urine

non invasive invasive supervision needed: privacy!

drug conc. low-high drug conc. low-very highdrug conc. low

spl. vol. low spl. vol. low-very highspl. vol. low

adulteration difficult adulteration possibleno adulteration

pH-change during
collection process may
influence Saliva/Plasma-ratio

mostly parent drugs parent drugs mostly metabolites

----- excretion influenced by
urinary pH,drug concentration
influenced by (intentional?!)
drinking.

mixed Oral Fluid = saliva + gingival crevicular fluid + nasal secretions
+ mucosal transudates+ regurgitated gastric secretions



screening for drugs: comparing OF-blood-urine

Oral Fluid Blood (Serum, Plasma) Urine

oral contamination from
smoking,intranasal or peroral
consumption

----- -----

correlation with impairment
could be possible

correlation with
impairment impossible

correlation with
impairment possible

screening methods, -----
collection methods,
collection devices
not fully established
and validated
Adsorption!?

A+B sample? -----

collection device closed closed device
no contamination

Xerostomia -----

screening methods,
collection methods,
collection devices
established
really standardized??

-----

urine beakers can
be contaminated

"not able to..."



Saliva Collection System (SCS) pH 4.2
Greiner Bio-One

2

1
a

3
b

4 ml Saliva Extraction 

Solution (SES) 

contains non-toxic yellow 

food color and buffer salts 

Saliva Collection Beaker 
with integrated saliva transfer 

device 

Saliva  vacuum 

collection tubes 
contains stabilizing 

Agents ; A+B sample! 



Rinsing of the oral cavity with 

Saliva Extraction Solution for 

2 minutes 

Step 1 

Saliva sampling with the Greiner Saliva Collection System: 



Spitting of the extracted 

oral fluid into the Saliva 

Collection Beaker 

Step 2: 



Transfering of the extracted 

saliva into the evacuated 

Saliva Collection Tubes 

always A + B sample! 

Step 3 

Advantages: 

-- quick (Xerostomia!), standardized time 

-- acidic pH during collection keeps  

    pH difference to plasma 

-- acidic pH: 6-AM, Cocaine, Zopiclone  

    etc. are stable 

-- aqueous matrix: less ion suppression, 

   rapid SALLE possible  



E W D T S d r a f t g u i d e l i n e s f o r o r a l f l u i d 
0 3 / 2 0 1 1 

s c r e e n i n g c u t o f f s 

T H C :                                         10   n g / m L 

C o c a i n e + m e t a b o l i t e s : 3 0 n g / m L 

O p i a t e s ( M o r p h i n e ) : 4 0 n g / m L 

6 - A c e t y l m o r p h i n e : 4 n g / m L 

M e t h a d o n e : 5 0 n g / m L 

B u p r e n o r p h i n e : 5 n g / m L 

A m p h e t a m i n e s : 4 0 n g / m L 

P r o p o x y p h e n e : 4 0 n g / m L 

B a r b i t u r a t e s : 6 0 n g / m L 

B e n z o d i a z e p i n e s : 1 0 n g / m L 

c o n f i r m a t o r y c u t o f f s 

T H C : 2 n g / m L 

C o c a i n e - m e t a b o l i t e : 8 n g / m L 

O p i a t e s ( e a c h ) : 4 0 n g / m L 

6 - A c e t y l m o r p h i n e : 4 n g / m L 

M e t h a d o n e : 2 0 n g / m L 

B u p r e n o r p h i n e : 5 n g / m L 

A m p h e t a m i n e s ( e a c h ) : 3 0 n g / m L 

P r o p o x y p h e n e : 4 0 n g / m L 

B a r b i t u r a t e s : n o t m e n t i o n e d 

B e n z o d i a z e p i n e s ( e a c h ) : 1 0 n g / m L 

high cutoffs: 

correlation with impaiment ?! 



Ann Clin Biochem 2005 ; 42: 277-284 



-Statsure 

 

-SPE, 1:1 



GBO, SCS pH 4.2 

14 substances 

direct injection of 

20 µL sample into 

LC-MS/MS! 


