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Exosomes

Armstrong, Don, and Derek E. Wildman. "Extracellular vesicles and the promise of continuous liquid biopsies." Journal of 
pathology and translational medicine 52.1 (2018): 1.

- Naturally released from cells
- Do not reproduce
- Demarked by lipid bilayer
- 30-150nm size
- More appropriate term: Extracellular Vesicle

All exosomes have the CD63 protein on their surface

Tumour derived exosomes have a higher concentrations of CD63: huge potential for early cancer detection!

Exosome Isolation:

MDA-MB-231 highly metastatic 
breast cancer cell line

Cell Culture/Change 
to Serum Free Media

Centrifuge (3000 RPM, 12 
min to remove cell debris)

Ultracentrifuge (29000 
RPM, 4 hours)

Resuspend collected 
pellet in buffer (HEPES)



Micro Free Flow ElectrophoresisSurface Based Immunoassay

Krainer, Georg, et al. "Direct digital sensing of 
proteins in solution through single-molecule 

optofluidics." bioRxiv (2020).
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Polydispersity is a challenge!

Exosome

Aptamer
(Excess)



Results

Free Aptamer Eluted

Exosomes Eluted

Number of Exosomes Detected: 138±13

Number of Aptamers Per Exosome: 
Between 1-5
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Conclusions

Detection of Ultra-Low 
Concentrations of Exosomes 

Possible

Certain exosomes are 
extremely rich in CD63 

protein, as expected

Future work will involve 
benchmarking results against known 

characterization techniques, 
negative controls

Personal Reflections

The Good: Huge potential to apply microfluidics in other fields, extremely interdisciplinary techniques
The Bad: Cell derived substances are extremely delicate, long term scalability is a concern

The Ugly: Stabbing yourself with syringe tips hurt 
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