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Raman spectroscopy - a powerful tool for targeting the unmet medical need
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Within the last years, Raman spectroscopy developed from a niche technology in analytical chemistry to a versatile
biomedical analysis tool. The ability to obtain molecular fingerprint information labelfree makes Raman
spectroscopy attractive for many applications in clinical diagnostics of bodily fluids, pathogens, cells, and tissue.
This presentation reports about Raman spectroscopic approaches for the diagnosis and therapy of infectious
diseases and for spectral histopathology [1,2].

Faster and more detailed diagnosis of acute life-threating human infections (like e.g. sepsis) represents an
important unmet medical need. It will be shown that Raman spectroscopy holds great promise as point-of-care
approach for a fast identification of pathogens and the determination of their antibiotic resistances, which is crucial
for patient’s survival. In this context, we will present innovative chip-based bacterial isolation strategies out of
complex sample matrices (e.g. blood or urine) [3-8].

The second part of this presentation reports about the Raman spectroscopic detection of tissue pathologies. Here,
the medical focus predominantly lies on the determination of the tumor type and grade and a better delineation of
tumor margins. In this context, it will be shown that the combination of Raman approaches with other spectroscopic
technologies is very beneficial for addressing the aforementioned unmet medical needs. We will introduce among
others a combined Raman /FLIM (fluorescence lifetime imaging microscopy) fiber optical probe for in-vivo tissue
screening [9]. Furthermore we demonstrate how the combination of CARS (coherent anti-Stokes Raman
scattering), SHG (second harmonic generation) and two-photon excited autofluorescence (TPEF) enables the
characterization of the morphochemistry of frozen section biopsy specimens [10-15].
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