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Extracellular vesicles (EVs)
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• Biological nanoparticles with receptors, DNA, RNA

• Reflect the status of their cell of origin

• Clinically relevant

van der Pol, E., et al., 

Pharmacol Rev 2012
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Challenges of characterizing EVs from human plasma

500 nm

EVs

Lipoproteins (LPs)
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To measure single EVs directly in diluted, labelled 
human plasma using Imaging Flow Cytometry (IFCM)...

Source: Unsplash.com
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Aim

...reflecting the status of 
the individual ‘as is’
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20x, 40x, 60x mag

Imaging Flow Cytometry (ImageStreamX MKII)
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Multi-Spectral / Multi-Mode Imagery
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Welsh, J.A. et 

al.

MIFlowCyt-EV 

J. Extracell. 

Vesicles 2019 
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Welsh, J.A. et al., 

J. Extracell. Vesicles 2019 

Outline: MIFlowCyt-EV

mailto:w.woud@erasmusmc.nl
https://www.rotterdamtransplantationlab.nl/


w.woud@erasmusmc.nlhttps://www.rotterdamtransplantationlab.nl/

Welsh, J.A. et al., 

J. Extracell. Vesicles 2019 

Outline: MIFlowCyt-EV
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Woud W.W. et al., Communications Biology 2022
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IFCM SSC Size Calibration 

Use Mie Theory to 

calibrate for size:

Acquired 7 sizes of PS 

Beads:

• 100 nm

• 160 nm

• 200 nm

• 240 nm

• 300 nm

• 500 nm

• 900 nm

SSC @785 nm, 1.25 mW
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Welsh, J.A. et al., 
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Outline: MIFlowCyt-EV
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Gating Strategy
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Selection of single fluorescent EVs ≤ 400 nm in plasma:

Tip from Haley Pugsley: not intensity mask but system mask
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Outline: MIFlowCyt-EV
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Background Analysis
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No washing steps are performed → 

Discrimination of EVs from fluorescent background signals

~100-fold ~28- to 350-fold 

CFSE+ events Tetraspanin+ (CD9, CD63, CD81) events
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Detergent Treatment (10% (v/v) TritonX-100)
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~94% 

reduction 

CFSE+Tetraspanin+ particles
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Outline: MIFlowCyt-EV

mailto:w.woud@erasmusmc.nl
https://www.rotterdamtransplantationlab.nl/


Fluorescent Calibration
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500 nm Rainbow Calibration Particles with known reference values 

in terms of Equivalent Reference Fluorophores (ERF)
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Fluorescent Calibration
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Conversion of fluorescent intensities (a.u.) into ERF values

Lower - Upper 

fluorescent thresholds:

CFSE: 35.40 –  3776 ERF

 

APC: 6.40 – 123 ERF
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Welsh, J.A. et al., 

J. Extracell. Vesicles 2019 

Outline: MIFlowCyt-EV
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Testing EV coincidence occurrence – Serial Dilution
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Linear correlation of 

[EVs] with dilution 

rate
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Testing EV coincidence occurrence – Serial Dilution
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Stable 

Fluorescent 

Signals
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IFCM facilitates specific EV subset analysis in 

contaminated/diluted PPP samples
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• Developed a standardized IFCM-based methodology

• Measure EVs directly in diluted platelet poor plasma

• High specificity (human / mouse)

• Showing the status of an individual “as is”

Conclusions
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