@9 PreSens

PRECISION SENSING

Scientific Paper:

Methods Appl. Fluoresc. 1,2013

Ratiometric luminescence 2D in vivo imaging and monitoring
of mouse skin oxygenation

Julian Hofmann', Robert J Meier®, Alexander Mahnke', Valentin Schatz", Florian Brackmann®, Regina Trollmann®,
Christian Bogdan®, Gregor Liebsch®, Xu-dong Wang?, Otto S Wolfbeis®, and Jonathan Jantsch*

1Mil«robiologisches Institut — Klinische Mikrobiologie, Immunologie und Hygiene, Universtitatsklinikum Erlangen,
Friedrich-Alexander Universitat Erlangen-Nurnberg, Germany

%Institut fir Analytische Chemie, Chemo- und Biosensorik, Universitat Regensburg, Germany

*Kinder- und Jugendklinik, Abteilung Neuropédiatrie, Universtitatsklinikum Erlangen, Friedrich-Alexander Universitat
Erlangen-Niirnberg, Germany

*PreSens GmbH, Germany

Abstract:

Tissue oxygenation plays a critical role in the pathogenesis of various diseases, but non-invasive, robust
and user-friendly methods for its measurement in vivo still need to be established. Here, we are
presenting an in vivo oxygen-detection system that uses ratiometric luminescence imaging (RLI) as a
readout scheme to determine the skin oxygen tension of mouse hind footpads via side-by-side
comparison with more established techniques including luminescence-lifetime imaging using planar
sensor films and the polarographic electrode as the gold standard. We also demonstrate that this
technology allows the detection of changes in mouse skin tissue oxygenation induced by subjecting
mice to systemic hypoxia. The data demonstrate oxygen imaging based on RLI to be a most useful tool
for reliably and easily analyzing and monitoring skin tissue oxygenation in vivo. This technology will
advance our understanding of local regulation of skin tissue oxygenation in various disease conditions.
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