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body fluids contain cell-derived vesicles
clinically relevant information
fluorescent antibody labeling

Introduction

Image courtesy of Banlanjo Umaru, Laboratory Experimental Clinical Chemistry, 
Academic Medical Center, Amsterdam, The Netherlands



practical problems1
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expensive

Problems fluorescent antibody labeling

1. van der Pol et al. J. Thromb. Haemost. 2010; 8: 2596–2607
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distinguish single platelet from erythrocyte vesicles 
directly in solution without fluorescent antibody 
labeling

Goal



Methods

Flow cytometry

Transmission Electron 
Microscopy

Raman 
microspectroscopy



Raman spectroscopy
CH4

647 nm

2. Jourdanneau E. et al. J. Mol. Spectrosc. 2005; 233: 219-30

2



volume beam focus = 
0.3 µm3 = 0.3 fL

Raman microspectroscopy3

volume sample = 1 µL

3. Puppels G.J. et al. Nature 1990; 347: 301-3
4. Uzunbajakava et al., Biophys. J. 2003; 84: 3968-3981



Impression of Raman microspectrometer

Image courtesy of Aufried Lenferink and Cees Otto, Medical Cell BioPhysics, 
University of Twente, Enschede, The Netherlands



Results flow cytometry

Platelet vesicles Erythrocyte vesicles



Results transmission electron microscopy

Platelet vesicles Erythrocyte vesicles



Results Raman microspectroscopy

Platelet vesicles Erythrocyte vesicles

fluorescence

fluorescence

Measurements in collaboration with Aufried Lenferink, Medical Cell BioPhysics, 
University of Twente, Enschede, The Netherlands



biochemical information is obtained from peak 
locations

Biochemical information from vesicle



develop high throughput system 
use longer wavelength to reduce autofluorescence 
trap and sort vesicles

Future developments



biochemical information is obtained from single
vesicles in suspension without fluorescent antibody 
labeling

Conclusion

Platelet vesicles Erythrocyte vesicles
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