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Extended Abstract

Living cells communicate and exchange small molecules and ions with their surroundings via nanopores in their
biomembranes [1]. Among these, ion conducting nanopores, based on membrane transport proteins, are of particular interest.
Channel proteins can be engineered in such a way that they alter their ionic conductance in the presence of certain molecules
to be analysed [2]. With this approach, highly sensitive biomolecular sensors can be realized. The major drawback of such
natural nanopores is that they are embedded in a fragile and unstable lipid bilayer. Thus, they are not suitable for technical
applications. In order to get rid of such restrictions, various routes have been tried for fabricating nanopores in solid-state
materials with the ability to mimic functions of biological nanopores, being more robust than the latter while keeping their
sensoric sensitivity and selectivity as much as possible [3]. The approach, used for the present studies, is the so-called ion
track etching technique. Here, polymer foils are through-irradiated with a beam of highly energetic ions in a particle
accelerator. The ion damage track is chemically etched into a nanopore. The nanopore walls are functionalized by an
appropriate coupling chemistry with a biorecognition unit, i.e. a molecule which specifically reacts with another molecule,
in a key-lock principle. In an electrochemical two-compartment cell, the polymer foil acts as separation membrane. The
electrolyte current flowing through the nanopore is measured as a function of the applied potential. In the presence of specific
analyte molecules, which selectively bioconjugate with the biorecognition unit insider the nanopore, these ionic currents are
changed. Thus, a highly sensitive nanosensor for biomolecules is available. The preparation and working principle of this
type of nanosensor that constitutes a new type of biomolecular detection device is described [4]. As example, results on the
sensing of biomolecules such as the neurotransmitter histamine are shown [5].
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