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cells release vesicles:
spherical particles with phospholipid bilayer
clinically relevant
detection and isolation cumbersome

Introduction

van der Pol E et al., Pharmacol Rev 2012; 64 (3): 677-705
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explore novel and conventional methods to detect the 
size and concentration of vesicles in suspension

distinguish single vesicles of different cellular origin 
directly in solution without labeling

Objective
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standard population of 
vesicles prepared from human cell-free urine (n=5)
mixture of polystyrene beads

analyzed by
Transmission electron microscopy
Nanoparticle tracking analysis
Resistive pulse sensing

Methods

van der Pol E et al., J Thromb Haemost 2010; 8
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determine surface area of vesicles using custom-made 
Javascript

Transmission electron microscopy
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Transmission electron microscopy

Vesicles Beads

Philips CM-10 According to NIST
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Nanoparticle Tracking Analysis
Nanosight NS500

Vesicles Beads
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Resistive pulse sensing

Vesicles Beads

Izon qNano
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Nanoparticle tracking analysis and Resistive pulse 
sensing are promising methods to determine size and 
concentration of single vesicles in suspension 

Sub conclusion I
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Light scattering
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Raman spectroscopy
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wavelength = 647 nm
power = 100 mW
volume beam focus = 1 µm3 = 1 fL
intensity = 0.4 MW mm-2

Raman microspectroscopy

volume sample = 8 µL

3. Puppels G.J. et al., Nature 1990; 347: 301-3
4. Uzunbajakava et al., Biophys. J. 2003; 84
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Raman spectrum of PBS
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Raman spectrum of single BxPC-3 vesicle
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Raman spectrum of single BxPC-3 vesicle
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Label-free identification of vesicles
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single extracellular vesicles of different cellular origin 
in solution are distinguished without labeling
biochemical information is obtained from single 
vesicles without labeling
need to develop high throughput system 

Sub conclusion II
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Outlook: optical extension of the qNano

-34 - 3600

diode
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one instrument to determine the size, concentration, 
and chemical composition of single particles in 
suspension

estimated Raman acquisition time: ~5 seconds p.p.
fluorescence acquisition time: comparable to flow 
cytometry
fluorescence sensitivity: >20 dB increase compared to 
FACSScan
scattering sensitivity: <50 nm for vesicles

Outlook: expected results
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