
1. Large scale production of SiC and Si1. Large scale production of SiC and Si33NN44 nanopores by FIB drilling nanopores by FIB drilling

3. Silica Particles Translocation through Si3. Silica Particles Translocation through Si33NN44 nanopores nanopores

2. ds-DNA and  protein translocation2. ds-DNA and  protein translocation

Dwelling time vs VoltageOpen and Blockade current vs voltage

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 Ion Beam in SiC [2] and Si3N4 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.

Reference file Lithography 200 membranes on 2‘‘ wafer
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Si3N4 50 nm
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d = 40 nm

SiC 20 nm

d = 3 nm

Si3N4 50 nm

d = 8 nm

Nanion GmbH (Munich) chips and patch-clamp on a chip setup
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Membrane thickness 50 nm
Pore diameter 150 nm
Particle diameter 85 nm

• Premiere: One step nanopore fabrication allows biomacromolecules experiments
• Promising: – Size pore uniformity attested by electrical measurement –Integration in commercial set-up.
• Functionalization: Chemical modification of the pore/coupling electrical measurement with optical experiments/using a nanopore as a force machine.
• Valorisation.

λ-DNA (0.7 nM, 5x104 bp)
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Fibronectin (0.545 mg/ml,M=550 kDa)λ-DNA (6.5 nM, 5x104 bp)
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These results are consistent
 with the diffusion coefficients

DNA and Fibronectin results for variious applied voltage
Across a 25 nm nanopore size and 50 nm nanopore length.
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Nanopre experiments

Frequency of bockades vs voltage


