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Raman Spectroscopy and its Clinical Use

Potential and Limits

Raman spectroscopy is a promising method for the solution of clinically 
relevant challenges in the field of pathogen diagnostics, oncology and 
cardiovascular disorders thanks to its molecular sensitivity. Corresponding 
approaches will be presented in this article.

Introduction
In the 21st century, due to an ageing population, we are facing the challenge of 
ensuring an affordable and sustainable health care system. To meet this challenge, 
we require the development of new methods and equipment, with which illnesses 
can preferably be detected and counteracted before they become manifest. Here, 
photonics plays a key role. An especially promising and versatile photonic method is 
Raman spectroscopy and its variants. As in general with all light-based methods, 
Raman spectroscopy enables contact-free measurement, which however, in contrast 
to e.g. fluorescence spectroscopy, also functions without exogenous labels. Because 
of this, Raman spectroscopy has the potential to enable diagnostics close to the 
patient, especially as it is not only a comparatively fast, but is also a very precise 
method. Especially in the field of imaging methods, the high level of specificity and 
the low invasiveness must be emphasized. In addition, Raman spectroscopy has the 
advantages of high spatial resolution, it does not require extensive sample 
preparation and offers the possibility of working in an aqueous environment.

The following article presents some selected examples of especially promising 
application possibilities of Raman spectroscopy in the medical and clinical field.

Pathogen Diagnostics
Traditional pathogen diagnostics is based on creating and analyzing a pathogen 
culture, which can take up to a week and requires experienced specialists. In some 
cases of infections, e.g. a sepsis, the survival rate reduces dramatically with each 
hour that passes before a targeted treatment is possible. The ideal case would be 
that an infection could be attributed to a pathogen within a few hours. Due to the 
fact that each species of bacteria has its own individual Raman signature, Raman 


