
NBA platform = modular, versatile and upgradable for deep investigation of

EVs and their subsets from diverse origins in term of size and phenotype
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3 calibration particles developed:
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The NanoBioAnalytical Platform : combination of 3 techniques for analytical solution of EVs studies

Context of the study

The NanoBioAnalytical (NBA) platform combines different complementary highly sensitive biophysical technologies for in-depth label-free investigation of biological samples at the

nanoscale level. It is mainly devoted to the qualification of biological samples including extracellular vesicles (EVs), allows biodetection, phenotyping and sizing of EVs subsets by

multiplexed immunocapture on biochips monitored by Surface Plasmon Resonance (SPR) on biochip, followed by a subsequent investigation by Atomic Force Microscopy (AFM).

Moreover, a proteomic analysis of biological samples specifically captured on biochip is further achieved through nano-liquid chromatography-tandem mass spectrometry (MS). In

parallel, a characterization in solution, giving size and concentration of the biological species of interest, helps to normalize the conditions of sample injection process on the NBA

platform. This label-free system allows the qualification of biological samples including the difficult EVs samples, without limitation in size, from diverse origins [1, 2] and at a dynamic

range from 106 to 109 particles/mL. The utility of the NBA platform was also recently highlighted by the EVs community in the latest MISEV guidelines [3]. This combination of techniques

allows understanding features of EVs in different physiological and pathological mechanisms.
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Biological applications of this NBA platform
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SPRi for EVs phenotyping MS for EV proteome  

differential analysis

AFM allows metrology of different EVs subsets
QI mode, in liquid & unfixed :

ideal to visualize EVs in their intact shape and size

Platelet derived EVs captured on 

aCD41 immunospot on a biochip

C. Elie-Caille joins office of C'Nano Grand Est for Nanometrology in June 2019,

nominated as Nanometrology contact (CorrNanoMet).

Coordinator of a group focused on nanoanalysis in “complex media” and especially EVs

Contact: celine.caille@femto-st.fr

EVs characterization : Slope image in QI 

gives more accurate results 
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SPRi allows selective and multiplex capture 

of EVs in biological fluids
Physiological conditions

Dynamic range from 106 to 109 particles/mL
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AFM for EVs 

morphomechanical analysis

https://www.youtube.com

/watch?v=L_TKKsjgQLo

French Scientific Initiative in 

Nanometrology of soft nanoparticles 

Perspectives/Future developments 

 Spectral (IR/Raman) analysis of EVs and subsets

 Sorting and/or manipulation of nanoobjects

 Cell culture upstream NBA

 Multi-omics approaches

 Integration of biodetection system upstream and/or directly on lab-on-chip

MS allows differential quantitative proteomic studies

based on the analysis of hundreds of ng

of captured EVs on a biochip
LC-MS/MS, Orbitrap, MALDI-TOF

Conclusion

 

(c) Histogram of the 
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