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Abstract: In recent years, nanopores have become an important tool to study the properties of single biomolecules in ionic solutions. This technique is
based on the translocation of these molecules through a pore of comparable size, which are recorded as changes in the pore conductance.

One of the aim of our project is to compare the transport properties of biomolecules through protein channels [1] and solid-state nanopores. Here we focus on
our new results 1) on nanopores fabrication by Focused lon Beam in SiC [2] and Si;N, ultrathin homemade or commercial membranes , 2) on their integration

[3-4] and 3) on the first translocation studies of different test systems, DNA, proteins and nanoparticles [5-6]. Our work will provide easy access to the use of
nanopores in biology and biotechnology.

1. Large scale production of SiC and Si;N, nanopores by FIB drilling

Integration / Measurement Setup
Reference file Lithograph Shape

Si;N, 50 nm

200 membranes on 2" wafer

Smallest pores

Nanion GmbH (Munich) chips and patch-clamp on a chip setup

Si;N, 50 nm

d=8nm

Mark on each membrane

d =40 nm

2. ds-DNA and protein translocation

Si;N, Pore: 10 nm

Si;N, Pore: 25 nm

Nanopre experiments

Electrolyte: 250 mM KCl, 10 mM Tris, 0.5 mM EDTA, pH 7.25

Electrolyte: 1M KCl, 10 mM Tris, 0.5 mM EDTA, pH 7.6
A-DNA (0.7 nM, 5x10¢bp)
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3. Silica Particles Translocation through Si,N, nanopores
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4.Conclusions and perspectives

e Premiere: One step nanopore fabrication allows biomacromolecules experiments
° Promising: — Size pore uniformity attested by electrical measurement —Integration in commercial set-up.

e Functionalization: Chemical modification of the pore/coupling electrical measurement with optical experiments/using a nanopore as a force machine.

e Valorisation.
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