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Polymer nanopore How obtain a single nanopore ?

Advances in colloid and interface science DOI 10.1016/j.cis.2017.09.001

Functionalisation

Deposition
o T T

Plasma modification

Kr, Xe (Mev)

lion= 1pore

Chemical modification

- . . 0.
Polymeric nanopore drilled by track-etched technique 2: "o o9—R
5 OH
oH HO—8i—R _"HEO O‘S'EI_ER
/ o

Micrometer scale

\ oH HDK {
Self-assembled layer(s)
ij.
VIR N 1
, Al

=z

cylindrical conical cigar semi-cigar biconical



Using Polyelectrolyte adsorption to modify
the ionic transport

lonic diode
RSC Advances, 6, 32228, (2016)
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lonic 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

Advanced material interfaces in press(2017)
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Stimuli-response

nanopore

pH gated regulated by ionic strenght

Langmuir, 2017, 33 (14), pp 3484-3490
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Stimuli-response  pH gate by PEG/protein precipitation

nd nOpOre Chemical Communications 51, 5994-5997 (2015)
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Ligand-responsive Biomacromolecules sensing

nanopore Electrochemica Acta, 211, 611-618, (2016).

NH, NH,

NH, NH, NH, NH, NH, 3 ‘S\/ NH, NH, ! ! ! ! NH, NH, NH, NH,
B|ot|n PEG-NHS AV|d|n or Blotln Protein

ou BIOtIn NHS Streptawdm BSA orlg
. NH; NH, NH, NH, NH, NH2 NH, N NH, NH,
-
T
P-4
ALD AntiI)rody
AEAPTMS ANti-BSA

NH, NH,
" e

10 , .
. . Short chain ' ' -
N StrepAvidin /l 1004 g Anti BS./i/ . |
9
: -
§ 1 ] = _/rn, e o
E= 3 n’n:+ -+ Y=
§ - . - = /H’E”' Avidin 5
ks ——n o 0 e =
& ] Avidin = .4’3555! %
O l"'.:'";“/ ]
50 " i 3
0,1 . , : . ; . H;E’ o
5 6 7 8 10 oH 6
pH -100 . : . :
-1,0 0,5 0,0 05 1,0
PEG chain

Voltage (mV)



Resistive pulse technique for single
molecule analysis

Toxin

* Single molecule sensing

ionic
current
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Toxin Slow DNA translocation

Microchimica Acta, 183, 1011-1017 (2016)
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Toxin Hybrid biological/polymer nanopore

Nanoscale 5, 9582-9586 (2013),

* adiameter close to the hydrophobic part of
the protein (4 nm),
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Work in progress

Amyloid fibril detection

Fibril detection

» Correlation size/signal
» Stalibity 2 month

e Acidic solution

Insitut detection

* Degragation

* Maturation

* inhibitor/promotor effect
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Conclusion Inspired by the nature to design synthetic

membrane
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