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Application of Raman microspectroscopy and digital holographic microscopy to cytology
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Raman spectroscopy combined with multivariate statistical methods enables classification of biological materials based on subtle differences in biochemical composition [1]. Raman spectroscopy can be integrated with a commercial microscope to record spectra from a tissue or cell sample with high spatial resolution, as illustrated in Fig. 1. Digital holography [2,3], or more generally quantitative phase imaging, can also be integrated with a microscope to obtain information on cell morphology, as well as providing enhancement in terms of depth of focus and aberration compensation; a typical set-up for digital holographic microscopy is shown in Fig. 2. Here, we present some recent work on the application of these techniques for clinical cytology, with a particular emphasis on urine cytology. Examination of voided urine for exfoliated cells has high sensitivity in high grade tumours, but low sensitivity in low grade tumours. We hope to improve the sensitivity of this approach using a combination of Raman and digital holographic microscopy.
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Fig. 1 A typical system for confocal Raman micro-spectroscopy, in which the same MO delivers the source laser and collects the Raman spectrum








Fig. 2 Optical setup of off-axis transmission digital holography microscopy. 








1st March, Hamilton Institute, MU

