Quantitative metabolic imaging of tissue O2 and pH in animal models of hypoxia 
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pH and pO2 are the main environmental parameters of live mammalian tissue, which report on its homeostatic condition and development of pathophysiological states, such as tumor hypoxia and acidosis. We present two simple macroscopic optical imaging platforms that can perform dynamic quantitative mapping of tissue O2 and H+ concentrations by means of dedicated calibration-free sensors and photoluminescence lifetime microscopy.
The first platform utilizes a soluble nanoparticle O2 probe, Nano2-IR, comprising a NIR phosphorescent dye in the biocompatible polymer environment, which was injected into mice together with CT26 cancer cells. The probe was then used to trace tumor development and tissue O2 levels on a flexible wide-field PLIM macro-imager [1]. The probe remained detectable in animal tissue for at least 17 days reporting on tumor development and its local and mean O2 levels, both in ex vivo tissue samples and live animals. 
The second platform operates with disposable pH sensors comprising solid-state coatings of a fluorescent OEPK dye embedded in plasticized PVC matrix, which produce robust fluorescence lifetime response to pH in the physiological range and stable lifetime calibration [2]. A compact and low-cost fluorescence lifetime imager, which operates with a 405nm picosecond diode laser for excitation and a photon counting SPAD array (128x128 pixels) detector with FLIM and TCSPC capabilities, was used to image extracellular pH of tissue samples brought in fluid contact with the planar pH sensor foil. The sensor system was able to detect and visualize small differences in pHe of freshly excised normal and tumor tissue. 
The two lifetime based imaging sensor systems have demonstrated excellent analytical performance, convenience and suitability for in vivo use. Producing detailed maps of tissue O2 and pHe, they facilitate a deeper understanding of tissue metabolism and physiology. 
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