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Polymer nanopore How obtain a single nanopore ?
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Advances in colloid and interface science DOI 10.1016/j.cis.2017.09.001



Ionic diode Using Polyelectrolyte adsorption to modify
the ionic transport

V

I

RSC Advances, 6, 32228, (2016)



Ionic diode Mimic ionic channel for osmotic
energy

J Membrane science, 544, 18-24 (2017)
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Stimuli-response
nanopore

Light-gated using Spiropyrane-PEG 
self-assembly
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Advanced material interfaces in press(2017)



Stimuli-response
nanopore

pH gated regulated by ionic strenght

ChS / PEI

Langmuir, 2017, 33 (14), pp 3484–3490



Stimuli-response
nanopore

pH gate by PEG/protein precipitation

Chemical Communications 51, 5994-5997 (2015)
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Electrochemica Acta, 211, 611–618, (2016).

Ligand-responsive
nanopore

Biomacromolecules sensing



• Single molecule sensing

Toxin Resistive pulse technique for single 
molecule analysis

http://www.calinplesa.com/

ΔT

ΔI

∆𝑡𝑑

Biological SiN 2D Polymer

Sensitivity High, Low High Very low

Life time Hour Min to hours Min to hours weeks

Electric field high high Very high low

Dwell time short short Very short long

Noise Low High High low
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Toxin Slow DNA translocation

a long pore length to decrease the 
electrostatic field : high aspect ratio tip 
diameter~2nm 
Al2O3 coating to reduce the noise

dsDNA

Microchimica Acta, 183, 1011-1017 (2016) 



Toxin Hybrid biological/polymer nanopore

Poly(
C)

Poly(A) or 
Poly(U)

PolyA

PolyC

• a diameter close to the hydrophobic part of 
the protein (4 nm), 

• surface functions which permit to mimic 
phospholipid chain / -hemolysin barrel 
interactions 
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Toxin

Fibril detection
• Correlation size/signal
• Stalibity 2 month
• Acidic solution

Insitut detection
• Degragation
• Maturation
• inhibitor/promotor effect

Amyloid fibril detection

16 hrs pH 2

34 hrs pH 2

3 hrs pH 2

Work in progress



Inspired by the nature to design synthetic
membrane

Conclusion

Ph-gated
Light

Voltage
Temperature

Solvant

Membrane for osmotic process
Energy production 

Logic gate

Cation/Anion
Biomolecule

Protein, aggreate, Amyloid
DNA

Nanoparticle

Protein, antibody
Heavy ion

DNA missmatch/quaduplex
Specific sequence etc..
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