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Sample types by date

Urine Serum ABP DBS

Sample types by date

Date of 

sample 

arrival in 

the Lab.

Urine Serum ABP DBS

19 June 36 11 2 10

20 June 58 18 4 16

21 June 51 7 1 10

22 June 97 7 1 15

23 June 132 20 12 6

24 June 116 19 9 4

25 June 114 14 4 6

26 June 92 18 6 3

27 June 52 7 5 3

28 June 64 5 2

29 June 29 4 4

30 June 37 7 2 8

1 July 54 1

2 July 77 4

3 July 49 6

Total 1058 148 46 87
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Daily analyses

standard urine EPOs GHRF GH ABP DBS Steroid Esters (shipment to another lab.)

daily analysEs

Urine: 48h

ABP: 24h

EPOs: 72h

daily analyses

Date
standard 

urine
EPOs GHRF GH ABP

DBS Steroid 

Esters 

(shipment to 

another lab.)

19 June 36 13 10 9 2 9

20 June 58 14 15 14 4 15

21 June 51 6 9 6 1 6

22 June 97 16 11 6 1 13

23 June 132 18 10 8 12 12

24 June 116 13 20 10 9 4

25 June 114 22 20 10 4 3

26 June 92 26 14 12 6 2

27 June 52 11 5 2 5 3

28 June 64 9 6 5 2

29 June 29 7 4 4 3

30 June 37 8 3 5 2 3

1 July 54 1 1 1

2 July 77 10 5 4

3 July 49 7 6 6

Total 1058 181 139 102 46 75

Additionally - 2 blood transfusion
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Work area
Laboratory

Satf

temporary

staff

(students, 

retirees)

foreign 

experts 

(Anti-

Doping 

Laboratory)

Department of quality control (samle 

distribution area, reception)
4 4

GC sample preparation 4 4

GC data analysis 3 2

IRMS and CP sample preparation 1

IRMS data analysis 2 1

LC sample preparation 2 6

LC data analysis 5 2

EPO/ABP/GH samples preparation 3

EPO/ABP/GH data analysis 1 2

ADAMS reporting 2 2

Total 26 15 9

Foreign experts:

Drug Control Centre King's College London

Institute of Doping Analysis and Sports Biochemistry (IDAS) – Dresden, Kreisha

Director Seibersdorf Labor GmbH Doping Control Laboratory, Seibersdorf

Students:

Warsaw University of Technology 

University of Warsaw

Work organization
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GC/C/IRMS ANALYSIS

Additional analyses not included in the calendar:

IRMS: 57 samples*

Insulin: 16 samples

HBT: 15 samples*

* Does not include potential further analysis

requests (e.g., from APMUs). ?
How will samples be selected? (discipline?)

Who will decide which samples will be subjected to GC/C/IRMS 

analysis? 

Answers
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how many samples?
27 recommendations for additional analyses

3 CP

23.06.2023 – 07.07.2023 (25 samples)

5 SSP - CPR:

1) E > 50 ng/ml

2) T/E > 4

3) A, Etio > 10 000 ng/ml

TA: 17 APMU

TA

After European Games 2023: 

2 notifications from APMU

19.07.2023 (2 samples)

18 IRMS analyses 4 CP do not require further GC/C/IRMS analysis

CP ADAMS
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Steroid profile
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GC/C/IRMS Analysis Scheme:

Sample 

preparation
HPLC cleaning

Fractions: 2, 4, 5

Second HPLC cleaning: 

Fraction 2’ (T)

Second HPLC cleaning:

Fraction 4’ (5βAdiol)
Second HPLC cleaning:

Fraction 5’ (5αAdiol)

GC/C/IRMS 

analysis
GC/C/IRMS analysis

Fraction 1 (11βOH-And)

Fraction 3 (EpiT) 

Fraction 7 (A, Etio)

Fraction 8 (PD)

Fraction 9 (16-en)
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Sample preparation

• C18

• ≥ 10 mL of urine

SPE cleaning

• 1 mL phosphate
buffer

• 5 mL tert methyl
butyl ether

LLE
• 100 μL β-glucuronidase

• 60 min. 50 ± 5°C

hydrolysis

• 500 μL 20%
potassium
bicarbonate

• 5 ml tert methyl
butyl ether

LLE
• water bath

• 15 min. 45 ± 5°C

evaporation
to dryness

Routine analysis:

- NQC 

- PQC

- 10 samples

Single dedicated technician: 

duration of sample preparation 

of a single batch 6 hours
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HPLC Cleaning
First HPLC cleaning: Fraction 1-9; 75 min.

Column: Kinetex EO C18 100 Å, 250 x 4,6 mm 5µm

Second HPLC cleaning: 

Fraction 2 (T); 55 min.

Column: SunFire C18, 150 x 4,6 mm 5µm

Second HPLC cleaning:

Fraction 4’ (5βAdiol); 55 min.

Column: Eclipse XDB–C18, 150 x 3,0mm 5µm

Second HPLC cleaning: 

Fraction 5’ (5αAdiol); 55 min.

Column: Eclipse SDB –C18, 150 x 3,0mm 5µm

14 samples batch cleaning 55 h » 

2,5 days
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Thermo GC/C/IRMS/MS
Delta v plus system



GC/C/IRMS ANALYSIS PARAMeTERS

Oxidation

• Oxidize with O2: 120 min, BFl: 30 min

• Stability of CO2 check

Fraction
analysis

• F7: Androsterone, Etiocholanolone

• F8: Pregnanediol

Oxidation

• Oxidize with O2: 120 min, BFl: 30 min

• Stability of CO2 check

Fraction
analysis

• F5: 5α-androstane-3α,17β-diol

• F4: 5β-androstane-3α,17β-diol

Oxidation 

• Oxidize with O2: 120 min, BFl: 30 min

• Stability of CO2 check

Fraction
analysis

• F2: Testosterone

Thermo GC/C/IRMS system

GC Column: Agilent 19091S-413 UI HP5-MS

( 30m x 0.25mm x 0,32 μm)

Helium constant flow:  1.9 mL/min

Sample injection: 05-2 μL;  

Sample injection mode: splitless

Time of analysis: 15.04 min

GC Temperature programe: 

150°C (1 min); 

25°C/min → 260°C (3.6 min); 

25°C/min → 270°C (0.9 min);

35°C/min → 290°C (1.2 min);

35°C/min → 310°C (1.6 min).

GC/C/IRMS sequence scheme

Analysis of 10 samples: 81 h » 3,5 days
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GC/C/IRMS ANALYSIS 
Sample: 23-3243 
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GC/C/IRMS Results
Sample: 23-3243 
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GC/C/IRMS Results

Reporting time: 20 days
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GC/C/IRMS issues

- Water in the system (implementation of water traps on Helium and Oxygen line, Nafion exchange) 

- Troubles with backflash (capillary exchange)

- System leak (3-port splitter exchange)
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SUMMARY:
The laboratory received 1058 urine samples and 194 blood samples over a period of 2 weeks.

The laboratory received 25 recommendations for additional analyses concerning steroid profile.

The laboratory performed 18 GC/C/IRMS analysis. 

It is good to have a lot of spare parts for GC/C/IRMS maintenance before a big event.
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Thank you for your attention
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