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Track-etched nanopore membrane

Design and application
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A biological channel is actually….

…a nanochannel
with electronic component properties 
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Design and study fundamental 
transport through single pore 
to solve biophysical, physical 

chemistry questions and 
design “smart” membranes

Our work



How can we design biomimetic track-
etched nanopore?



Track-etch membrane 

Xen+, Krn+ ~9 MeV

1 ion = 1 nanopore n ions = Membrane



The chemical etching symetrical condition

Vtrack / Vbulk = 1 / sin alpha
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The chemical etching electrostoping

Vtrack / Vbulk = 1 / sin alpha
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The chemical etching with surfactant

Vtrack / Vbulk = 1 / sin alpha
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Functionalization : the toolbox

Advances in Colloid and Interface Science 250: 195-213 (2017)

ALD

Protein-ligand interactions

Polyelectrolyte layer by layer depositionAmide moities

Physical deposition Chemical grafting Supramolecular self-assembly



Application of 
nanopore 
membranes



Application of track-etched membranes.



Application : iontronic



Application : 
osmotic energy

3.109 pore/cm2

0.37 W m-2



Application of sensing



Application of antibody 
sensing and separation



Application of 
single amyloid sensing



Application to follow 
enzymatic reaction

Trypsin pH 8

Pepsin pH 2



Conclusion
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