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For more than a decade now, the possibilities of IR spectroscopy in biomedical sciences have been 

exploited to distinguish different biomolecules by probing chemical bond vibrations and using these 

molecular and submolecular patterns to define and differentiate between normal and diseased states. 

IR spectroscopy provides a spectral signature of the intensity and a spatial location of the chemical 

components, thus highlighting biochemical changes. Studies on biological specimens (fluids, cells 

and tissues) have been carried out either with instruments employing bench-top light sources or, 

more recently, with spectrometers using multidetector devices or synchrotron radiation sources; the 

two latter situations showing an improvement in spectral quality and acquisition time. These tools 

have opened new potential frontiers in biomedical research affording results unavailable by 

conventional cyto- and histo-pathology. 

In this presentation, emphasis will be laid on the potentials of IR-based mapping and imaging, as a 

fast emerging biophotonic technology, for investigating cells and tissues. In the case of cells, the 

approach to single cell analysis, demonstrating feasibility with synchrotron-IR sources will be 

discussed. Other issues like sample preparation, measurement artefacts, and methods for correcting 

these, pre-processing and processing of spectral data will also be considered. The high resolution 

measurements made possible by synchrotron sources offer new possibilities for intra- and peri-

cellular analysis, allowing to determine the bio-distribution of intrinsic molecules of interest 

(proteins, nucleic acids, lipids) in a non-invasive manner without any staining. In comparison to 

biomarker based approaches, IR imaging relies not only on the analysis of some selected 

biomolecules as the recorded spectrum is representative for the whole cell under investigation. Data 

will be compared with other IR measurement modalities and complementary techniques like Raman 

microscopy. The perspectives of IR spectroscopy for monitoring cell-drug interaction and for a 

deeper understanding of cell migration will be discussed. 

In the case of tissues, it will be shown how FTIR microscopy in combination with multivariate 

statistical methods can be employed to characterise normal and pathological samples. The 

feasibility in the case of colon cancer will be demonstrated, showing its capability to characterise 

tissue structures and identify tissue pathologies, owing to the capability of generating maps or 

images of samples areas. It will be discussed how the molecular structure information obtained can 

bring evidence that this technique allows to gain new insights in cancer pathology. In addition to the 

benefits that IR is rapid, reagent-free, allows to obtain a variety of information from one single 

measurement, an important advantage of IR microscopy is that it can monitor pathological 

variations even at an early stage, making it a valuable tool for disease diagnostics. 

The perspectives of synchrotron IR as a high throughput method for cell and tissue analysis will be 

discussed. 
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