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Cross-linked hydrogels with
incorporated supra-
molecular host/guest
structures are interesting
materials for preparation of
biosensors due to their
ability to swell in a certain
medium. Biomolecules of
interest are e.g. biomarkers,
which are substances as
indicators for a possible Piezoresistive sensor
dysfunction of the system.

In hydrogels the whole volume phase (3D range) of the layer can be used for
the detection of special biomarker to multiply the sensor signal. In the present
study, the whole research chain of the development of a new biosensor was
covered. First molecular compounds able to form sufficient stable
supramolecular bonds were designed and synthesized. Such compounds were
incorporated into photo cross-linkable polymers, which were processed by spin
coating. After photo cross-linking, the obtained networks are the central
detection part converting chemical information (molecular recognition) into a
detectable signal (swelling of the network due to change in secondary polymer
structure). Reversible supramolecular bonds within the bare network will be
broken in the presence of a particular analyte resulting in different polar gels
showing a swelling change. To prove this principle and to obtain information
about the process, supramolecular interactions were analyzed by a variety of
methods. Finally, the polymers were incorporated into newly designed sensor
set-ups based on piezoresistive sensors. These transducer elements were
designed and studied with respect to high sensitivity, fast response and long-
term stability. The prototypes for biomedical sensing of e.g. a-lipoic acid and
spermine were developed. Such sensors are of great interest for applications,
e.g. in medicine, non-invasive medical diagnhostics and care, pharmacy, and
environmental protection.
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