% ) -
-

p r T
_angenauer VWWasseriorum:2009

Zweckverband I lu

Landeswasserversorgung il G~

zmittel in der aguatischen Umwelt:

- Fakten und Vermutungen

Prof. Dr. Thomas Knepper Hochschule Fresenius, Idstein



POTENZMITTEL IN DER AQUATISCHEN UMWELT:
FAKTEN UND VERMUTUNGEN

Manuela Peschka, Antonio Nieto

Thomas P. Knepper



Outline: Sildenafil, Taclalafil, Varcdenafil

Facts:
Experimental Approach
SPE (Water & Sludge)
LC-ESI-MS/MS
Monitoring data from Spain & Germany
Biodegradation
Phospho Di-Esterase-V — Inhibitors
Biochemistry and modes of action
Toxicity
Assumptions
Use & Side effects



Analytical Approach
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MASS SPECTROMETRY
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Strategy to seek for transformation products
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Precursor lon Scan

Goal: molecular mass of the transformation product

This can be also a neutral loss
Mode: neutral loss (NL)



Product lon Scan

_______________________

[transformation wmp
product +H"]

Goal: further structural information

If fragmenation is too strong:
Mode: Time delay fragmenation (TDF)
EPI (Q-LIT)



MS3 (Q-LIT)

Goal: further structural information



Phosphodiesterase type V (PDE-V)-inhibitors
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Sildenafil Vardenafil Tadalafil
Cialis®

Viagra® Levitra®

Nieto, Peschka, Knepper; Water Research; in press
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Experimental methodology

SPE

1L Zulauf

0,1
0,2L Ablauf

(Waters)
ca. 15mL/min

Extraktion:
OASIS-HLB

Elution
3 x 1,5mL Aceton/
Ethylacetat (1:1)

Einengen zur Trockne
Aufnahme in Eluent A

Filtration

LC-MS=2

T
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(+) ESI-MS/MS of Sildenafil; Product ion scan m/z = 475

m/z = 283




(+) ESI-MS/MS of Vardenafil; Product ion scan m/z = 489
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Contaminants in the water cycle
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Concentrations of PDE-V-Inhibitors in WW effluents 2008
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Concentrations of PDE-V-Inhibitors in WW influents, effluents
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Complex of Vardenafil with PDE-V
(http://www.ncbi.nlm.nih.gov/Structure/mmdb/mmdbsrv.cqi)



http://en.wikipedia.org/wiki/File:Pde5_dd_fig3.jpg�
http://www.ncbi.nlm.nih.gov/Structure/mmdb/mmdbsrv.cgi�




Potential use of PDE-V-inhibitors

"Rien ne va plus"



Welt Online, R. Dunker : 26. 11. 2008

Es gilt als sicher, dass Viagra bel manchen Athleten fester
Bestandteil eines Dopingcocktails ist. Denn die Pille gegen
Potenzstorung verbessert, zumindest in der HOhe, die
Sauerstoffaufnahme in der Lunge. Rechtzeitig zu den
Olympischen Winterspielen in Vancouver will die Welt-Antidoping-
Agentur Viagra auf die Verbotsliste setzen.

New York Times, 22.11.2008


http://images.google.de/imgres?imgurl=http://www.potenzmittel-apotheke.eu/blog/wp-content/uploads/2009/05/viagra-kaufen-150x150.jpg&imgrefurl=http://www.potenzmittel-apotheke.eu/blog/viagra-sildenafil-original-ohne-rezeptpflicht/&usg=__8EYCpGBvNGluvlJXoaPXNgng8ew=&h=150&w=150&sz=10&hl=de&start=78&um=1&tbnid=YdGwKdtbZ1ls-M:&tbnh=96&tbnw=96&prev=/images%3Fq%3Dviagra%2Bkaufen%26ndsp%3D20%26hl%3Dde%26rlz%3D1T4ADBS_deDE311DE222%26sa%3DN%26start%3D60%26um%3D1�

New Doping control by WADA ?



Estimated ecotoxicological effects
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