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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 

„Bath Salts“ 

 

„“Legal Highs“ on  

transit to narcotic law?“ 

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?! 

    - „cleaner“ 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! 



-- Intercept 

-- LLE 

! 



? ?

!

?

CO 6 ng/mL 



Drug screening in Oral Fluid with LC-MS/MS: Analytes   
  

Analytes in „Module A“, cutoff 1 ng/mL neat OF, IS = 0.5 ng/mL SA/SES: 

  

- Peri-analytics: volume, % saliva in SES, Amylase, Cortisol 

 

- Substitution drugs: D-/L-Methadone, EDDP, Buprenorphine, Norbuprenorphine 

 

- Amphetamines: Amphetamine, Methamphetamine, MDMA, MDA, MBDB, BDB, 

   MDEA, Butylone, Mephedrone, Methylone, MDPV  

 

- Benzodiazepines: Diazepam, Nordiazepam, Oxazepam, Midazolam, Flurazepam, Desalkyl-  

  flurazepam, Temazepam, 7-Aminoclonazepam,  Alprazolam, Flunitrazepam, 7-Aminoflunitrazepam,  

  Bromazepam, Lorazepam 

 

- Cocaine: Cocaine, Benzoylecgonine, 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 

 

 actual: N = 56 (3 transitions) + 54 deuterated IS (2 transitions) 



  1st 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: 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. 

 



Amphetamines

Benzodiazepines

Cocaine

Opiates

Methadone saliva
EDDP urine

THC

Opioids

Others

Buprenorphine

OPC

saliva
% pos. spls.

9.3

11.0

5.2

13.5

86.6

26.9

1.2

0.8

12.3

n = 902

OPC

urine
% pos. spls.

3.3

14.4

3.9

13.5

85.2

-

-

-

-

OPC

urine
no. of spls.

1082

958

1075

968

953

-

-

-

-

ALL

saliva
% pos. spls.

10.3

25.7

9.8

17.6

85.4

30.5

2.1

1.4

16.9

n = 1072

ALL

urine
% pos. spls.

4.1

22.4

7.2

21.7

88.0

31.3

-

-

73.1

ALL

urine
no. of spls.

7396

6891

8295

6977

8938

598

-

-

640

Drug abuse testing of patients in substitution therapy:  

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

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?  



2 study: Cutoff considerationsnd

All routine OF sampels, 3 month

Samples: 5355

from pats. in maintenance therapy: 4954 spls. = 92.5% of all spls.

from Methadone/Polamidone™ pats.: 3671 spls. = 68.5% of all spls.

from Buprenorphine pats.: 1283 spls. = 24.0% of all spls.

Patients: 2050

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

in maintenance therapy: 1877 pats. = 91.6% of all pats.

male: 1347 pats. = 65.7% of all pats.
female: 530 pats. = 25.9% of all pats.

Methadone/Polamidone™ pats.: 1315 pats. = 64.1% of all pats.

male: 924 (63.5%), female: 391 (36.5%)

Buprenorphine pats.: 562 pats. = 27.5% of all pats.

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



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

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
contained 6-Acetylmorphine thus
proving Heroin abuse.

42.2% of all 6-Acetylmorphine positive
samples contained 6-Acetylcodeine

thus proving "Street Heroin" abuse.

Opiates :

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

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

contained 6-Acetylmorphine thus

proving Heroin abuse.

34.7% of all 6-Acetylmorphine positive

samples contained 6-Acetylcodeine

thus proving "Street Heroin" abuse.

Positive samples rate reduced by 34.9%

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



CO 10 ng/mL: 349 pos. samples = 6.5%

No. of spls. Analytes = reduced by> CO 10 ng/mL

278 Amphetamine 33.0%

202 26.8%Methamphetamine
52.9%16 MDMA

61.9%13 MDPV

8 MDA 46.7%

4 Mephedrone 42.9%

1 Methylone 0.0%

0 Butylone 100.0%

Amphetamines:

CO 1 ng/mL: 487 pos. samples = 9.1%

No. of spls. Analytes >= CO 1 ng/mL

415 Amphetamine

276 Methamphetamine

34 MDMA

21 MDPV

15 MDA

7 Mephedrone

1 Methylone

1 Butylone

Positive samples rate reduced by 28.3%

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

For Mephedrone, Methylone and Butylone more data are needed.
MBDB, BDB and MDEA seems to be without relevance in the investigated
patient population.



CO 10 ng/mL: 197 pos. samples = 3.7%

No. of spls. Analytes = reduced by> CO 10 ng/mL

123 Cocaine 62.8%

177 38.3%Benzoylecgonine

Detector linearity ends at 3 ng/mL, thus no

evaluation was performed for Lidocaine.

Cocaine/Benzoylecgonine :

CO 1 ng/mL: 339 pos. samples = 6.3%

No. of spls. Analytes >= CO 1 ng/mL

331 Cocaine

287 Benzoylecgonine

76 Lidocaine

(28) without Cocaine/Benzoylecgonine

Positive samples rate reduced by 41.9%

CO 10 ng/mL: 871pos. samples = 16.3%

No. of spls. Analytes = reduced by> CO 10 ng/mL

871 THC 37.7%

THC :

CO 1 ng/mL: 1399 pos. samples = 26.1%

No. of spls. Analytes >= CO 1 ng/mL

1399 THC

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



CO 10 ng/mL: 133 pos. samples = 2.5%

No. of spls. Ana >= reduced bylytes CO 10 ng/mL

58 Naloxone 55.7%

44 13.7%Tramadol

28.9%32 O-D-Tramadol
38.5%25 Fentanyl

Oxycodone 27.8%13
38.9%11 Noroxycodone

CO 5 ng/mL: 11 pos. samples = 0.2%

No. of spls. Analytes >= CO 5 ng/mL reduced by

11 38.9%Nortilidine

7 Tilidine 56.3%

Opioids :

CO 1 ng/mL: 231 pos. samples = 4.3%

No. of spls. Analytes >= CO 1 ng/mL

131 Naloxone

51 Tramadol

45 O-D-Tramadol

39 Fentanyl

18 Oxycodone

18 Noroxycodone

High positive rate for Naloxone is mostly due to the prescription of Suboxone™.

CO 1 ng/mL: 19 pos. samples = 0.4%

No. of spls. Analytes >= CO 1 ng/mL

18 Nortilidine

16 Tilidine

Detector linearity ends at 5 ng/mL, thus separate evaluation wasfor Tilidine and Nortilidine

performed for these analytes.



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

No. of spls. Analytes = reduced by> CO 10 ng/mL

336 Nordiazepam 49.3%

239 Diazepam 55.4%

51 Oxazepam 85.1%

17 Temazepam 90.7%

18 Lorazepam 52.6%

17 7-Aminoclonazepam 46.9%

24 Bromazepam 20.0%

5 Alprazolam 58.3%

0 7-Aminoflunitrazepam 100.0%

0 Midazolam 100.0%

Benzodiazepines :

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

No. of spls. Analytes >= CO 1 ng/mL

663 Nordiazepam

536 Diazepam

343 Oxazepam

182 Temazepam

38 Lorazepam

32 7-Aminoclonazepam

30 Bromazepam

12 Alprazolam

5 7-Aminoflunitrazepam

1 Midazolam

Positive samples rate reduced by 43.2%

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

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.



Substitution drugs:
Cutoff 0.1 ng/mL Cutoff 1 ng/mL Cutoff 10 ng/mL

EDDP 3671 (68.5%) 3031 (56.6%) 698 (13.0%)

pos. rate reduced 17.4% 81.0%

Methadone 3671 (68.5%) 3660 (68.3%)

pos. rate reduced by 0.3%

Norbuprenorphine 1283 (24.0%) 822 (15.4%) 44 (0.8%)

pos. rate reduced by 35.9% 96.6%

Buprenorphine 1283 (24.0%) 615 (11.5%)

pos. rate reduced by 52.0%

In compliance testing unintentional oral contamination (nurse: sampling post dosing) must be
differentiated from intentional oral contamination by the patient ("self" dosing prior sampling).
Therefore the concentration of substitutes metabolites EDDP and Norbuprenorphine resp. should
be "somehow" in agreement to the parent drug concentration. This esp. is of importance at high
parent drug concentrations.On the other hand a false negative result for the metabolites could lead
to falsely assumed non-compliance of the patient and must be avoided. This is of importance when
regarding pats. in low-dose therapy. At the 0.1 ng/mL CO EDDP and Norbuprenorphine will be
detected when the patient is in steady-state.



CO 10 ng/mL: 204 pos. samples = 3.8%

No. of spls. Analytes reduced by> CO 10 ng/mL

116 Pregabalin 14.7%

46 48.9%Methylphenidate

65.9%30 Ritalinic acid
24.2%25 Zopiclone

62.5%12 Ketamine
38.1%13 Gabapentin

66.6%2 Zolpidem

Miscellaneous:

CO 1 ng/mL: 294 pos. samples = 5.5%

No. of spls. Analytes > CO 1 ng/mL

136 Pregabalin

90 Methylphenidate

88 Ritalinic acid

33 Zopiclone

32 Ketamine

21 Gabapentin

6 Zolpidem

Pregabalin cutoff at 1 ng/mL seems to be sufficient.
Methylphenidate itself is the target analyte in OF.
The Ketamine cutoff should perhaps be lowered. For the other substances more
data are needed.
Due to the acidic collection buffer Zopiclone is stable and therefore the target analyte.



Paired SE and OF
samples were(n=102)
taken from 98 pats. 55
individuals were treated
with one (12 without any
co-medication), 31 with
two and 12 with three of
the studied drugs.
Samples with values
resulting from oral
contamination (n = 5) or
sampels. from patients
obviously not in steady-
state (n = 5) were
excluded.

OF/SE ratio of 11 psychoactive therap. drugs: patient data + dose
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Mirtazapine
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daily dose [mg]
range
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any co-medication



Aripiprazole

Citalopram

N-Desmethylcitalopram

Duloxetine

Escitalopram

L-Desmethylcitalopram

Mirtazapine

Pipamperone

Pregabalin

Promethazine

Quetiapine

Sertraline

N-Desmethylsertraline

Venlafaxine

N-Desmethylvenlafaxine

7

9

9

10

24

22

14

9

8

6

14

4

4

39

39

0.10

5.17

1.13

0.61

6.10

1.42

4.52

7.12

0.10

3.26

0.94

1.07

1.07

8.47

2.61

drug n
ratio [OF/SE]

mean

Oral fluid (GBO)/serum conc. ratios of 11 psychoactive therapeutic drugs

Fig. 1 Pregabalin: oral fluid vs. serum conc.

0

1.000

2.000

3.000

4.000

O
ra

l
fl

u
id

c
o

n
c

.
[n

g
/m

L
]

0 1.000 2.000 3.000 4.000

Serum conc. [ng/mL]

Oral fluid conc. [ng/mL]

Lineare Regression: (N = 8)
y = a + bx
a = 56.8528
b = 0.0659
R = 0.4877
R2 = 0.2378



Fig. 3 Venlafaxine: oral fluid vs. serum conc.Fig. 2 Escitalopram: oral fluid vs. serum conc.

Fig. 5 Quetiapine: oral fluid vs. serum conc.Fig. 4 Mirtazapine: oral fluid vs. serum conc.
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Cocaine-Immunoassay response distribution -- 300- >2500 ng/mL
37081 samples, 6 month

2310 spls.

> 2500 ng/mL

= 6.2%

cutoff >= 300 ng/mL:

3017 spls. = 8.1%

Immunoassay calibration:

6-point, 100-2500 ng/mL
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Positive rates:

cutoff >= 300 ng/mL: 3017 spls. = 8.1%

cutoff >= 200 ng/mL: 3169 spls. = 8.5%

cutoff >= : 3502 spls. = 9.4%100 ng/mL

cutoff >= 50 ng/mL: 3922 spls. = 10.6%

cutoff >= 30 ng/mL: 4361 spls. = 11.8%

Cocaine-Immunoassay response distribution -- 0-300 ng/mL
37081 samples, 6 month
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Opiates-Immunoassay response distribution -- 300- >2000 ng/mL
37140 samples, 6 month

8779 spls.

> 2000 ng/mL

= 23.6%

cutoff >= 300 ng/mL:

10560 spls. = 28.4%

Immunoassay calibration:

6-point, 100-2000 ng/mL
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Positive rates:

cutoff >= 300 ng/mL: 10560 spls. = 28.4%

cutoff >= 200 ng/mL: 10955 spls. = 29.5%

cutoff >= : 11750 spls. = 31.6%100 ng/mL

cutoff >= 25 ng/mL: 18138 spls. = 48.8%

Opiates-Immunoassay response distribution -- 0-300 ng/mL
37140 samples, 6 month



Conclusions: 
 

-- positive rates OF (low CO!) vs. urine were comparable  
 

-- 1 ng/mL cutoff recommended for clinical drug testing,  

    higher cutoff for workplace testing? 

-- lower CO needed for some substances (eg. Fentanyl) 

 

-- OF CO possibly can be adjusted to certain (impairment?) 

   serum levels. Studies with paired samples needed 

 

-- multi-target-screening can be quickly adopted to changing 

    needs (new drugs, different settings, different CO) 

 

-- scientific societies:  

   develop guidelines on method development, accreditation, 

   sampling etc. 

   
 



                                    Drugs of abuse testing: new challenges! 

 

 

 

 

Thank you for  

your attention! 


