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- is vital for detecting trace amounts of doping agents
- ensures best possible detection windows / retrospectivity
- allows for covering time periods between two doping controls

- Raises question(s) as to the origin of the observed drug
(residue)

- Can result in adverse analytical findings where extensive result
management is required

Utmost sensitivity of doping control analytical assays 
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Case Report Malaria Chemoprophylaxis

• 3 fencer return from Africa to Europe from
competitions

• Two produce adverse analytical findings
with chlorazanil (diuretic)

• Chlorazanil prohibited/tested since 1988 -> 
findings until 2015:

Old drugs – new challenges

0

J Pharm Biomed Anal. 2015; 115: 208
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Case Report Malaria Chemoprophylaxis

• These cases are the worldwide first two
findings with the obsolete diuretic

• The laboratory‘s sensitivity increased over
the past years to an LOD of 0.1 ng/mL

• Structural relationship to proguanil (anti-
malaria drug) triggered in-depth
investigation

J Pharm Biomed Anal. 2015; 115: 208
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Proguanil

Chlorazanil
Cycloguanil

4-chlorophenyl-biguanide

J Pharm Biomed Anal. 2015; 115: 208
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Case Report Malaria 

Chemoprophylaxis

• Findings plausibly explained by anti-

malarial chemoprophylaxis

• Arguably supported by dietary habits

and increasing sensitivity of doping

control analytical assays

•  Athletes not sanctioned!
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Permitted drugs – new challenges

Case Report contaminated NSAID

• Handball player tested positive for
hydrochlorothiazide, urinary
concentration ca. 5 ng/mL

• Administration of non-steroidal anti-
inflammatory drug declared, 
remaining pills of used batch provided
to RMA

Forensic Sci Int. 2016; 267: 166
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Permitted drugs – new challenges

Case Report contaminated NSAID

• Athlete‘s NSAID blister was analyzed
for the presence of
hydrochlorothiazide

• Manufacturer‘s retention sample was 
analyzed for the presence of
hydrochlorothiazide

Forensic Sci Int. 2016; 267: 166
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Permitted drugs – new challenges

LC-UV analysis

Forensic Sci Int. 2016; 267: 166
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Permitted drugs – new challenges

LC-MS/MS analysis

In-depth analysis proved a 
contaminated coating
with ca. 2 µg/tablet

Forensic Sci Int. 2016; 267: 166
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Coating process
• Sugar coating

• Seal coating
• Subcoating
• Syrup coating
• Polishing / finishing (coloring)

• Film coating
• Enteric coating
• Press coating
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Coating process objectives

• Masking taste, odor or color of the drug
• Provide physical and chemical protection of

the drug
• Control of drug release from tablet
• etc.

Forensic Sci Int. 2016; 267: 166
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Probing for plausibility of finding

• The athlete declared the use of the NSAID with 1 tablet every 6 h on competition day (3 
tablets in total)

• Urine sample was collected ca. 3 h after last tablet ingestion

• Placebo tablets enriched with 2.5 µg of hydrochlorothiazide were produced
• Elimination studies with a single dose and multiple doses were conducted
• Urine samples were analyzed according to established doping control methods

Forensic Sci Int. 2016; 267: 166
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Probing for plausibility of finding

single-dose elimination study

Forensic Sci Int. 2016; 267: 166
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Probing for plausibility of finding

multi-dose elimination study

Forensic Sci Int. 2016; 267: 166
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Stanozolol glucuronides as screening target analytes

Stanozolol findings
Cologne

Implementation of new
long-term metabolite
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Stanozolol in food … little (if any) evidence today

• Numerous findings (injection sites) in the late 1990s in Belgium / The Netherlands (Le 
Bizec, Sterk, et al)

• Continuously decreasing number of findings ever since

• Vigilance however warranted
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Deshmukh et al. Chemistry Central Journal 2011, 5:63

Stanozolol in food … little (if any) evidence today
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Antidoping Switzerland

World Anti-Doping Agency (WADA)

Federal Ministry of the Interior (D)
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