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Introduction
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® cells release vesicles:

spherical particles with phospholipid bilayer
@ clinically relevant

© detection and isolation cumbersome

van der Pol E et al., Pharmacol Rev (2012)




Objective (part 1)

® determine
@ size
@ concentration
© composition (proteins, lipids, RNA, DNA)
of single vesicles in suspension at high throughput



Conventional methods
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Results - flow cytometry
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Results - flow cytometry
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Results - multiple vesicles as single count
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beam volume =

54 pl \

At a concentration of
1019 vesicles ml1,
>800 vesicles are
simultaneously
present in the beam.



Conclusion (part 1)

® vesicle detection by flow cytometry
@ scattering power related to bead diameter
@ detection limit is 300 — 700 nm for single vesicles
© multiple vesicles are simultaneously illuminated

van der Pol E et al., ] Thromb Haemost (2012) 9



Objective (part 2)

® determine
@ size
@ concentration
© composition (proteins, lipids, RNA, DNA)
of single vesicles in suspension at high throughput



Method: resistive pulse sensing
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Results: resistive pulse sensing
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® size and concentration obtained
© detection limit: 80 nm



Objective

©® determine
© size vV
© concentration v’
© composition (proteins, lipids, RNA, DNA)
of single vesicles in suspension at high throughput



Method: Raman microspectroscopy
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Results: Raman spectrum of PBS
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Results: Raman spectrum of tumor cell vesicle
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Results: Raman spectrum of tumor cell vesicle
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Results: Label-free identification of vesicles
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Conclusion

® determine
© size vV
© concentration v’
© chemical composition v/

of single vesicles in suspension athigh-throughput



Outlook

Raman microspectroscopy

iy

resistive ()
O

pulse
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® simultaneously determine
@ size
@ concentration
© chemical composition

of single vesicles in suspension at medium throughput
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