Analyza vzoriek v praxi

PharmDr. Daniel Pecher, PhD.
Seibersdorf Labor GmbH
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Seibersdorf Laboratories

- Vlysokokvalitna laboratorna analyza a meracia technika
- cca. 170 zamestnancov — 30 v Antidopingovom laboratoériu

- Campus Seibersdorf
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Seilbersdorf Laboratories
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Vysokokvalitna laboratérna analyza a meracia technika
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SEIBERSDORF ACADEMY

oW

>

— W
lc’c
a’o
. m>X
Pon



Kde je Seibersdorf?
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WADA Akreditované Laboratorium

"= Bundesministerium
Digitalisierung und
Wirtschaftsstandort

Die Nationale Akkreditierungsstelle / The National Accreditation Body:

AKKREDITIERUNG AUSTRIA

bestétigt die Akkregitierung der Rechtsperson / confirms the accreditation of

Accredited Laboratory

This is to certify that Seibersdorf Labor GmbH

Seibersdort Labor GmbH Doping
Control Laboratory - Seibersdorf

A-2444 Seibersdorf

Identifikationsnummer / ID-number: 0312

als / as Priiflaboratorium / Testing Laboratory

gemaR / according to EN ISO/IEC 17025:2017

Datum der Erstakkreditierung / Initial date of accreditation: 01.10.2009

Standorte/Organisationseinheiten / sites/units:
Seibersdorf Labor GmbH - Chemische Analytik, A-2444 Seibersdorf
fulfills the requirements of the World Anti-Doping Code and of Seibersdorf Labor GmbH - Dopinganalytik, A-2444 Seibersdorf
the International Standard for Laboratories of the World Anti-Doping Agency, Seibersdorf Labor GmbH - EMV, A-2444 Seibersdorf
and is authorized to conduct doping control analyses for the period covering seibersdoH Laber GmbH ~(onislersnde siahlung und Strahlenschutz; A:2444 Selhierzdort

January 1st, 2022 to December 31st, 2022

Informationen zum Akkreditierungsumfang und zu Akkreditierung Austria / Information about the
accreditation scope and Akkreditierung Austria http:/fwww.bmdw.gv.at/akkreditierung

Die Akkreditierung wurde mittels Bescheid erteilt und damit bestétigt, dass die
Konformitatsbewertungsstelle die angefiihrten Anforderungen erfiillt. Diese Bestétigung darf nur
unverindert weiterverareitet werden. / The accreditation was gronted by a decree which confirms,
that the Conformity Assessment Body fulfilis the given requirements. This confirmation of accreditation

Witold Banka - WADA President Ty 55 z : may not be reproduced other than in full.

IQ g. Dr. Nor\hq Brunner
Wien, am 15. April 2020
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AMERICAS (7) .x

Brazil (Rio de Janeiro)

Canada (Montreal)

Colombia (Bogota)

Cuba (Havana)

Mexico (Mexico City)

USA (Los Angeles & Salt Lake City)

¥

’\? Africa (1)

WADA Laboratoria vo svete

Europe (19 + 1 ABP)
Austria (Seibersdorf)
Belgium (Ghent)

Denmark (Copenhagen) ABP
Finland (Helsinki)

France (Paris)

Great Britain (London)
Greece (Athens)
Italy (Rome)
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South Africa (Bloemfontein)
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Norway (Oslo)
Poland (Warsaw)
Portugal (Lisbon)
Romania (Bucharest)
Russia ( Moscow)

Germany (Cologne & Dresden)Spain (Barcelona & Madrid)

Sweden (Stockholm)
Switzerland (Lausanne)
Turkey (Ankara)

Asia (7 + 2 ABP)
China (Beijing)

India (New Delhi)
Japan (Tokyo)

JCAC (Tokyo) ABP
Kazakhstan (Almaty)
Korea (Seoul)

Qatar (Doha)

Thailand (Bangkok)

Oceania (1)
Australia (Sydney)
New Zealand (Auckland) ABP
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Antidopingove Laboratorium
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» Spickova kvalita analyz

- 20 rokov akreditacie
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- Analyza vzoriek vysokého poctu NADO a medzinarodnych federacii

- Stupajuci pocCet vzoriek

- Nizky pocCet analyz B vzorky (2021: 4; 2022: 2)
* Medzinarodne uznavany vyskum

- Vyvoj SpiCkovych analytickych metod

- Podpora pri tvorbe povinnych medzinarodnych standardov
« Edukacné aktivity a osveta

KazdoroCny medzinarodny antidopingovy workshop

— Ucast predstavitefov WADA
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2022: NADOs: 71 %

UCI 3

WORLD
AQUATICS
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2022: Vzorky od 113 réznych organizacii



Pocet vzoriek v rokoch 2002 — 2022
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Trend of analysed Doping Control Samples over the Years

m Urine m Serum m ABP
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Pocet vzoriek — 2019 vs. 2020

w2019 ™ 2020
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Statistiky WADA — pocCet vzoriek CABORATORIE
L R N1l N L
. )
i 2012 - 2021
Urine and (non-ABP) Blood Samples
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Statistiky WADA, %AAFs
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Statistiky WADA 2021 L ABORATORIE
y LABORATORIE
1. . . . N1l _ N |
Table 1: Summary - Samples Analyzed per Laboratory (as reported in ADAMS)
Urine Blood ' DBS Total ABP Total
Laboratory Samples ATF AAF | Samples ATF AAF | Samples ATF AAF | % AAF Samples” Samples
Ankara, Turkey 2094 3 11 169 2 2 - - - 0.52% 242 2,505
Bangkok, Thailand * 25 - 1 - - - - - - |4.00% - 25
Barcelona, Spain 7433 8 65 528 - - - - - 0.72% | 1013 8,974
Beijing, China 14920 7 50 1861 - 2 782 - - 0.27% 1535 19,098
Bloemfontein, South Africa 2864 19 50 a5 - - - - - 1.65% 80 3,039
Bucharest, Romania 2502 5 35 645 - - - - - 1.06% 151 3,298
Cologne, Germany 24480 14 131 3285 1 2 20 - - 0.41% | 4995 32,780 «
Doha, Qatar 5983 3 58 425 - 1 - - - 0.89% 235 6,643
Dresden, Germany 16235 15 85 1197 - - - - - 0.46% | 1075 18,507
Ghent, Belgium 16494 7 140 992 - 1 - - - 0.72% | 2121 19,607
Havana, Cuba 4069 20 23 34 - - - - - 0.56% 24 4,127
Helsinki, Finland 2088 2 5 189 - 2 - - - 0.27% 347 2,624
Lausanne, Switzerland 9038 8 50 732 - 3 - - - 0.42% 2840 12,610
London, UK 6959 1 15 683 - - - - - 0.19% 466 8,108
Los Angeles, USA 3877 3 57 3 - - - - - |1.47% - 3,880
Madrid, Spain 4730 6 30 396 - - - - - 0.48% 1115 6,241
Montreal, Canada 9537 64 64 759 - - - - - 0.59% 585 10,881
Oslo, Norway 3152 - 36 261 - 1 97 - 2 0.87% 951 4,461
Paris, France 11916 19 103 785 1 1 - - - 0.73% 1483 14,184
Rio de Janeiro, Brazil 4415 9 50 390 - 3 - - - 1.06% 177 4,982
Rome, ltaly 7849 6 63 986 - 4 - - - 0.70% 783 9,618
Seibersdorf, Austria 17982 11 121 1914 1 1 - - - 0.54% | 2569 22,465 «
Seoul, Korea 3184 2 28 515 - - - - - 0.72% 165 3,864
Stockholm, Sweden 5682 2 42 279 - - - - - 0.57% 1351 7,312
Sydney, Australia 4781 6 31 444 - - - - - 0.53% 607 5,832
Tokyo, Japan 13482 13 31 1599 - 3 69* - - 0.21% 1305 16,455
Salt Lake City, USA 8602 17 85 1392 5 2 - - - 0.71% | 2253 12,247
Warsaw, Poland 4749 24 70 782 8 - - 1.09% 905 6,436
Totals| 219,122 294 1,530 21,340 18 28 968 0 2 29,373 270,803
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Adverse Analytical Findings
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Prijem vzoriek

Zapecatené vzorky su dodané do laboratéria - kontrola

Registracia vzoriek

Otvorenie vzorky

OBRAZAC ZA DOPING KONTROLU
DOPING CONTROL FORM
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Predpriprava vzoriek

SEIBERSDORF
LABORATORIES
L R RLL N L]

‘j e, Stanovenie objemu

Meranie pH a specifickej hmotnosti

|

- Odber alikvot pre
Y skriningové
- $ _ metédy




’ . ’ SEIBERSDORF
Priprava vzoriek pre analyzu L ABORATORIES
(R Rl1l_ N L] |

Pridavok reagencii
Extrakcia

Transfer vzorky (fazy)
Derivatizacia

Automatizacia =




Analyza vzoriek EEE

Vzorky pripravené na analyzu

Chromatografia -

Hmotnostna spektrometria



Chromatografia —

SEIBERSDORF
’ . LABORATORIES
Hmotnostna spektrometria T
: } T
Chromatografia: °7e
Separacia zmesi latok na jednotlivé 2| .. e
komponenty 1= N [
:é sz a.21
t . = 3
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Sample Introduction:
A small volume of sample is injected notnostna spektrometria:
and carried onto the column by the dtlacok prsta“ molekuly

mobile phase forme jej fragmentov



Osobitosti dopingovej analyzy

Definovana standardami WADA
WADA - Code
Medzinarodny Standard pre laboratéria (ISL)
Technické dokumenty (TD), ...

Rigorézna kontrola kvality

15 zaslepenych vzoriek roCne,

5 dvojito zaslepenych vzoriek, etc.

Systém A a B vzorky
Opakovatelnost analytického vysledku

Pod dohfadom externych odbornikov

Kompletna dokumentacia analyzy




Osobitosti dopingovej analyzy

. Skriningova (ITP) a Potvrdzovacia procedura (CP)
Dvojita analyza pozitivnych vzoriek (AAF)
. Latky s/bez limitu

Treshold vs. Non-treshold vs. MRL

. Minimalne kritéria na preukazanie dopingu

Medzinarodna porovnatelnost vysledkov

. Endogénna vs. exogénna latka



Analyza — Skrining / Potvrdenie CABORATO
- »o-

Skriningova procedura (ITP) Potvrdzovacia procedura (CP)

Potencialne pozitivhe vzorky Jedinecna identifikacia

* Univerzalna « Optimalizovana pre 1 latku
* Rychla » Specificka

« Citliva « Citliva

Lacna  Nespochybnitelna



Skriningové metody pre vzorky moSu  CABBRATORIES
L R N1l _ B L1
Nazov Analyty Priprava vzorky Analyza

Screening Il Steroidy, Diuretika, Stimulanty;,... Hydrolyza, Extrakcia (pH 7) LC-MS/MS

Screening IV Anabolické steroidy Hydrolyza, Extrakcia, Derivatizacia GC-MSMS

Screening Xl Erythropoietin SAR-Page; D-Blot
S — Peptidove létky LCMSIMS




Skriningové metddy pre vzorky krvi CABORATORIES
L R N1l _ B L1
Nazov Analyty Priprava vzorky Analyza




Skriningové metody pre vzorky séra  TABORATORIES
L R N1l _ B L1
Nazov Analyty Priprava vzorky Analyza



Skriningové metody SEIBERSDO
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8enil
Data Palh D\Da\cn‘ll()4295u

¢ Dleunkdy Diclfenamide lopamide
imin 2 i 2o w0
o2 4% NL:167ES
iz 238 50-230.60 F: * P 2
£ 7% e r
/ 3
1187.300-107.801, / {165.995-187 001, 1.806.261.201,
HESNw |\ Eoume ERem.
Sanoz I’ | 320002 52qe02
u
/ \
.
“w© a2 P i}
Time i)
" RT: 350480 SM:
e P ags M 1.38E8
mize 187 50188 SOF: - /\ m.xuum.unar - mize 305.50-306 S0F: -
ity N T T I
a2 250
I6s 2501 A [241 858241901,
ISz ws Ssamaceson ms
= 290
£y 1o T
& RS
Time (k)
e Furosamide
RT:40-500 e 56
- s 258
e 1665518801 miv 264 028550
- C28) Sk it 28] SR mt
50 »]
- (131 #90-132.001, 1204 856-204.001,
Tsaanin M e friren zsususc ol s
ey foes
i 4]
- ]
* At :
“ s & B
- Tims )
- RT:440.600 SM: G Negiie i
1 . ! w
- maxinsorgsor . 1003 H mieawsozssar . 1% mize 285022150+
= - TES SR miz % & S it 3 T s maz
{ \ o
1131 998-132001, [ 1204 833204501 \ (0.840290.31,
- P isssm o ws & o] | Daamzsmine 8 el [ Smit ) we
Sz | \ foy
- ] o] | Y ] / \
- 2] =] / \ 2 / \
N ol s s _/ o e ERTY : N
46 43 44 ¥ 40 44 48 40
To iny T k) Time il
Bendroflumethiszide Piretanide Bumetanide
aam RT:4z0-s1c oM 53 ik, AT: 500 850 S0 - RT830-800 S 5 o
43¢ s : s )
- my mazsesomosor . 1003 mosesansr. 1 iz 2065020750 -
El 025 SR iz b TR e
- 03 ao T a8, W e
3 48 535225.001, 234 o051,
- o’ S aan we e ws s | mﬁumﬂ S s
Stust St |
- R ] foy
- ] / »]
w o sar_s5r
o3 R el o T
" s 4r 4 53 54 55 6. 68 59
Tty Time ok
T840 856 R1: 536890 Bwisa
wam reves " : e
- » s 3275332080 F: w024 204 5020550 F »
CE SR s S
= , San Y [
£ 985205001, 2043 208301,
32758320 501 US | Dasmanol ws £ e
= $20002 529002
- ]
- ]
/ y o}
L .8 53
Tin i)
1eCit
RT: 545530 8056 Ries0
e e ey i Msue e
A e r e 1305014080
A TEa TAN
A s fserce ! )
e {126 5128301, [136.869 123301, 1 Bowsas.znn.o1,
! zm»mm] Ms o] C24-240.101] WS, o f | 242088202801 me
{ 52002 i 2502 i | e
/ ] / |
=
L raﬁm_zww o S
s % sr s s s 3 £
Time k) ime ey
-540 986 RT:£80-620 50
am e s MLaE g s rasee
- e 30 A m9s02050F - AN 20650207305 -
Py o PANEE-r ey o LR 1o
- Fary \ i ("‘s‘.‘.‘?;mm \ i 21
= [ =1 o, P mmmm w % o [\l £ ool [} e
) | I
| == I o] / e [
Tl wo | [\ 2] / »] !
— 5 / s ses  J X
) ot o3
B & W T s s " & &

¢
. Time tmin) T Gmin) Time (i)




Realna vzorka — lahka atletika

Realna vzorka

Sample Preparation: Screening 3 - Anabolics in Urine using LC-MS: Page 1

Seibersdorf Laboratories

Data File: 3dudslg Data Path: DADATEN20620VA
Sample Name: Sample Acquisition Date:  06/21/1207:00.12 PM
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Negativna kontrola

Sample Preparation: Screening 3 - Anabolics in Urine using LC-MS: Page 1
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Seibersdorf Laboratories
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Potvrdzovacia procedura (CP)
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Potencialne pozitivhe vzorky identifikované ITP

Nové alikvoty vzoriek — priprava 2 roztokov vzorky

Poradie analyzy

Cisté rozpustadlo

Cisty mog

Vzorka

Vzorka

Cisté rozpustadlo

Cisty mog

Pozitivna kontrola (Cisty mocC s pridavkom Standardu potvrdzovanej latky)
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Porovnanie vzorky mocCu sportovca s cistym mocom a

Priklad:
Nandrolon - Metabolit

HO

mocom s pridavkom standardu potvrdzovanej latky
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potvrdzovanej latky



reagent blank

V:\00784\Rohdatem\120516va\amp_Iv

1S:

RT: 4.00-4.90

RT:4.27
MA: 3437883
100 -

“Time (min)

RT: 3.91 -5.29

RT: 3.91 -5.29

16/05/2012 09:01:25

Leerwert
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blank urine
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Potvrdzovacia procedura (CP
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Skladovanie vzoriek

« Bezné vzorky - 3 mesiace

* Moznost dlhodobého skladovania az na 10 rokov
* Poziadavka klienta
* Pozitivhe vzorky

* Podozrive vzorky
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Medzinarodne uznavany vyskum

* Progres v hmotnostnej spektrometrii
Vyvoj sensitivnych detekCnych technik
DIhodobé metabolity anabolickych steroidov
* Vyvoj novych metéd
Detekcia rec. Erythropoietinu
Detekcia esterov Testosteronu
* Definovanie medzinarodnych standardov

Vyvoj softwaru
Referenéné metody
WADA Expert Groups

Financ¢na podpora WADA, PCC a Rakuskeho ministerstva skolstva




_ SEIBER
WADA EPOQO Detection Standard h ABORA

WADA Reference Method for the Detection of rEPO:

cathode

@

97kDa ==

55kDa =

31kDa ==

anode

®

WADA Technical Document - TD2014EPO

Document Number: | TD2014EPO

Version Number: | 1.0

Written by: WADA EPO Working Group Approved by: WADA Executive Committee

Date: 17 May 2014

Effective Date: 1 September 2014

HARMONIZATION OF ANALYSIS AND REPORTING OF ERYTHROPOIESIS
STIMULATING AGENTS (ESAs) BY ELECTROPHORETIC TECHNIQUES.
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CERA

NESP

Epoetin-§

Figure 2. SDS-PAGE image showing the broad band characteristic of some
commercially available Epoetin-a and -p preparations (NeoRecormon®, Erypo®, Beijing 4
rings, Shanpoetin™). The relative positions of endogenous urinary/blood EPO, Epoetin-3,

NESP and CERA are also shown.

Drug Testing
Research Article and Analysis

Received: 12 August 2009 Revised: 10 November 2009 Accepted: 10 November 2009 Published online in Wiley Interscience: 16 December 2009

(www.drugtestinganalysis.com) DOI 10.1002/dta.97

SARCOSYL-PAGE: a new method
for the detection of MIRCERA-
and EPO-doping in blood

Christian Reichel,* Friedrich Abzieher and Thomas Geisendorfer




Transfer of Knowledge CABORATORIES
LR RLL N LI

* Od roku 2012:
38 Peer Reviewed publikacii
40+ aktivnych ucCasti na medzinarodnych konferenciach
17 zamestnancov ostatnych WADA laboratorii, ktori absolvovali tréningovu staz v

Seibersdorfe

 Medzinarodna reputacia:
Referencné WADA laboratorium pre detekciu rEPO
Pozyvanie odbornikov z laboratéria na takmer vsetky Olympijské hry od roku 2004

Pravidelna ucCast zastupcov WADA na Workshope organizovanom laboratoriom
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Noveé trendy v antidopingovej analyze

* Analyza Esterov Testosteronu

 Dried Blood Spots (DBS) — sucha kvapka krvi
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Analyza esterov testosteronu

« Kratky polCas, obmedzena stabilita vo vzorke

* Analyza vzoriek séra alebo plnej krvi (tiez DBS)

* Fluoridoveé skumavky obzvlast v pripade plnej krvi - stabilita

» Priprava vzorky — precipitacia proteinov, extrakcia, derivatizacia — LC/MS analyza
* Prvy pripad v cyklistike reporotovany v juni 2021 laboratériom v Seibersdorfe

Testosterone Undecanoate GP
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SEIBER
s 4 LABORA
Analyza esterov testosteronu JEm = 18
Drug Testing
Research article and Analysis
(www.drugtestinganalysis.com) DOI 10.1002/dta.1560
Screening of testosterone esters in
human plasma
G. Forsdahl,®?* H.K. Vatne,® T. Geisendorfer® and G. Gmeiner®
Research article 5%%:2@2%9

Received: 28 June 2015 Revised: 5 October 2015 Accepted: 6 October 2015 Published online in Wiley Online Library

(www.drugtestinganalysis.com) DOI 10.1002/dta.1914

Detection of testosterone esters in blood

Guro Forsdahl,>”* Damir Erceg,“ Thomas Geisendorfer,® Mirjana Turkalj,“
Davor Plavec,“® Mario Thevis,® Laura Tretzel® and Giinter Gmeiner®

—A W
IDD
a’o
® m>0
P o



SEIBERSDORF
Sucha kvapka krvi - DBS SE B FIEE BE
L R RLl R L]
* Novy trend v boji proti dopingu
WADA Technical Document - TD2021DBS
e TD2021DBS ﬁﬁﬁ:ﬂﬁm TD2021DBS Version Number: | 1.0
Written by: Collaborative DBS  Working
° Vyhody Groups, WADA Approved by: WADA Executive Committee
Reviewed by: | WADA Laboratory Expert Group
. J ed N Od u Chy Od be r vzo rky Date: 20 May 2021 Effective Date: 1 September 2021
- Preferované Sportovcami DRIED BLOOD SPOTS (DBS) FOR DOPING CONTROL

Requirements and Procedures for Collection, Transport, Analytical

- Nizky objem odobranej krvi Testing and Storage

- Jednoduchsi transport vzoriek

- NizSie naroky na skladovanie

- Stabilita vzorky * Nevyhody:

. Avsak: - Nizky objem vzorky — citlivost’ metod

- Nenahradza Ziadne z ostatnych testov / matric - Zabezpecenie proti manipulacii —A + B

- Doplfiujuci test - Kvantitativna analyza?

- Menej skusenosti s danou matricou



Sucha kvapka krvi - DBS
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HANDLE BY CARDBOARD
SURROUND ONLY

DMPK-C
* Celulozové karty « VAMS « TASSO
- odber z prsta (bolestive?) - odber z prsta (bolestivé?) - (jednoduchy) odber z ramena
- lacné - drahSie - najdrahsie
- nie prilis vhodne na - vhodné aj na kvantitativnu - vhodné aj na kvantitativnu
kvantitativnu analyzu analyzu analyzu
- ochrana pred - ochrana pred manipulaciou so - ochrana pred manipulaciou so

manipulaciou so vzorkou? vzorkou? vzorkou!



- CABORATORIES
Sucha kvapka krvi - DBS T T T

« Akreditovana metdda v laboratoériu od 1. stvrtroku 2022
* Vyse 200 analytov
* Celulézoveé karty + TASSO
* Analytické Menu: na zaklade odporucani WADA
1) Non-threshold latky bez MRL
2) Estery steroidov

* Analyza DBS je vhodnou alternativou pre testovanie Sportovcov mimo ramec bezneho

testovania na znizeny pocet analytov (prednostne OOC?)

« Nenahradza ostatné testovanie



Seibersdorf Labor GmbH, 2444 Seibersdorf, Austria
T +43 (0) 50 550-2500, F +43 (0) 50 550-2502
office@seibersdorf-laboratories.at
www.seibersdorf-laboratories.at
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