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Every year, more and more adults and children with severe

cardiac and/or respiratory failure require connection to

extracorporeal circulation (ECC). Despite a life-saving role in

emergency settings, the use of ECC is associated with several

serious complications, which result from structural changes in

the plasma components. As yet, the molecular mechanism of

these changes was not well recognized, and therefore we

undertook the first spectroscopic study of structural changes in

plasma during ECC. Vibrational spectroscopy coupled with two-

dimensional correlation spectroscopy (2D-COS) is a powerful

tool for elucidation of variations at a molecular level. The

spectra of animal plasma were recorded by ATR-IR (Attenuated

Total Reflection-Infrared) technique, which enables

measurements of strongly absorbing samples in a non-

destructive way. Moving-window and 2D-COS methods were

used to obtain more detailed information about the correlation

between spectral features and vibrations of functional groups. A

comprehensive analysis of variations in the main plasma

components requires using bands from both polar (—NH, —

OH, —CO, and C=O) and non-polar groups (aliphatic and

aromatic moieties). Of particular interest is the effect of the

state of water on the structure and intermolecular interactions

of the plasma under ECC.
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