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Exosome

Exosome

MVB

Recipient cell

50 ~ 150 nm

Exosome has a function which
can be communicated between cells

• Nano-size cell vesicle

• Delivery material of cell 

information.

• Can regulates the biological 

activity of recipient cells.

Role of exosome derived from tumor cells
Overexpression of miRNA / 

protein of tumor cells
Secretory cell

Formation a cancer microenvironment / 
pre-metastatic niche for recipient cell.



Problems in detection of exosome from tumor cells

Feature
Simple separation 
by  ultracentrifugation

Problem Collcet rate is
less than 10%

Ultra-
centrifugation

Method

1, Purification 2, Detection

NTA
(Nanoparticle 
Tracking Analysis)

ELISA

Light scattering by laser

Non-label detection

Amplifying enzyme reaction 
and fluorescence

Low Sensitivity：103~106/mL

A separation / purification / assay are developing.

*Separation from cultured cells

Exosome derived from tumor cells is less than 0.1% in blood

It needs a high sensitivity assay for intact exosome

Low Sensitivity：103~106/mL



Two approach for detecting an exosome by our study
1, Membrane fusion assay with an artificial cell membrane 

based on ion channel conductance. 

2, exosome detection by nanopore passage based on interrupting currents.

Nishio et al. Biosens. Bioelectron. 150. 111918 (2020).
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Exosome

Antibody for targeting
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Pass through 300 nm nanopore Record the interrupting currents
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Interruped

High sensitivity : 
about 10 paricles/µL



Nanopore Information



Interrupting currents by single exosome and antibody complex passages

Applied voltage : -500mV

Applied voltage : -500mV

exosome

Anti-CD63



Interrupting currents by single exosome and antibody complex passages

Interrupting currents (nA)

Lifetime (ms)
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