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Challenges in EVs analysis :

- CRUDEsample(with « contaminating» biologicalobjects)

- NOlabelling

- COMPLETE & GLOBAL EVssubpopulations

!! Needto combine technologies !!

- In PHYSIOLOGICALconditions, 

!! to keepthem functional !! 
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Our technological combination : the NBA platform
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Design of the biochip for EVs capture:

Modular biointerface:
1 to 96 spots

Surface coverage:
Until 15 000 Ab/µm²

The gold biochip: the corner stone of NBA
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Calibration of NBA: nanoparticles covering 50 nm to 1µm

CP50

CP920
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- Biofunctionnalizedbead
- 920 nm
- Anti-CP920

- VP1 capsidproteinof norovirus
- 50 nm
- Anti-CP50

Injection

-hCP50 IgG ctrl

CP50

Specific & stable CP50 capture

Dynamic range for CP50 :

2,5x109ï2x1011 CP50/mL

200 µm

Specific & stable CP920 capture

Dynamic range for CP920 : 

3,25x107ï3,25x108 CP920/mL

EVs(PEVs) (1,5x108 EVs/mL)

CP50 (2x1011 particles/mL)

CP920 (3,25x108 particles/mL)

Mix

1 mm Separatly
Mixed



ü EVs = Individual « flatten » objects

Ÿ Recalculation of effective diameter

185 nm

15 nm

AFM to achieve EVs size subsets and morphology

hmeasuredDmessured

Determinationof effectivediameter

in solution:

Vapp Deff

(Kannoet al. 2002; Oropesaet al. 2013; Sebaihiet al. 2017).

Effective diameter

Goldbiochipafter EVsimmunocapture.
AFM image (contact mode) in air after EVs
glutaraldehydefixation.

Mask

Biochip

Spot

-Severalarea imagedon eachspot
-At least 1000 EVscounted/spot

EVsimagingafter
ŦƛȄŀǘƛƻƴΣ ƛƴ ŀƛǊ Χ

Platelet-derivedEVs
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Correlation between EVs SPRi biodetection and AFM counting

ü SPRi/AFM correlation in EVs analysis, from nm to µm 



ü Discrimination between aggregates & individual big EVs

1,5 ˃ Ƴ

AFM : size, but also morphology
Platelet-derivedEVs

1 µm 1 µm 1 µm



Size distribution of immunocapturedEVsby AFM on gold biochip (black circles) or in 
solution by FC (red squares) on the samesample.

NBA for EVs biodetection, sizing and morphology

ü NBA efficient to dose, select, spatialize, evaluate size and morphology of EVs subsets

ObeidS., CeroiA., MoureyG., Saas P., Elie-CailleC. BoireauW., 
Biosensors& Bioelectronics, 2017, 93, 250-259



Quantitative Imaging mode
w/o EVsfixation, in liquidΧ

On « diluted » IgG biointerface

Impact of AFM imaging mode?

Impact of the biointerface ?

EVs : soft and deformable vesiclesé

How to keepthem sphericalwhile capturedon substrate?

Poster 09.01 of KseniaMaximova �t Saturday

ҦDilution of the specific Ab and soft afm imaging mode = spherical EVs


