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Abstract

The aim of this course is to show some aspects of the implementation of nanomaterials in bioanalysis
in general and biosensors particularly. The integration of nanomaterials into biosensing systems
represents one of the hottest topics of the today nanotechnology and nanoscience. It is due to the
capacity of nanomaterials that an improved stability, minimization of sensor’'s surface fouling, an
increased sensitivity, multiplexing capacity along with an improved cost-efficiency are being achieved.

The immobilization of nanomaterials onto sensing devices generates novel interfaces that enable the
sensitive optical or electrochemical detection of molecular and biomolecular analytes. Moreover
nanomaterials are being used as effective labels to amplify the analysis and to design novel
biomaterial architectures with pre-designed and controlled functions with interest for several
applications. Examples related to nanoparticles, nanotubes, nanowires and nanochannels that
explain the mentioned advantages will be discussed.

How does the biosensor community implement the advantages offered by nanomaterials? What are
the challenges facing the biosensors while using nanomaterials? How should we move from
‘laboratory use only’ towards real world application of these kinds of biosensors? These will be some
of the questions that will be responding during this course in addition to clarifications related to the
responses mechanisms associated with nanomaterials integration.
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Abstract

The presentation will focus on the design and properties of molecular sensors and actuators, and will
include discussion of topics such as;

e Can guest recognition be predesigned?

e Molecular sensor transduction choices; examples to include electrochemical (potentiometric) and

optical (colorimetric)

e Integration of molecular sensors into sensing platforms and devices

e The emerging area of ‘switchable’ and ‘stimuli-responsive’ materials

e Electrochemical and

optically switchable polymer (biomimetic) actuators

e Controlling fluidic systems — polymer pumps, valves, photo-controlled flow

¢ Remote sensing and autonomous sensors for monitoring the molecular world — realising large
scale deployments of chemo/bio-sensor networks

The overall aim of the presentation is to show that control of molecular structure and surface topology
at the nanoscale is vital for the realisation of effective next-generation sensors and actuators.
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Abstract

New concepts for molecular recognition, integration of microfluidics and optics, simplified fabrication
technologies, and improved approaches to biosensor system integration are producing smaller, faster,
cheaper biosensors with capacity to provide effective and actionable information. We have combined
microfluidic mixers, Dean-based separation systems, magnetic field control, and hydrodynamic
focusing methods to move target molecules and cells into a variety of interrogation devices. These
approaches achieve improved target delivery to sensors and reduced clogging. Most importantly, we
have focused on issues critical for effective systems integration, including the interactivity of the
choices for sampling technology, biochemistry, optics, fluidics, and electronics. The overall sensing
geometry, size, power, and data readout must address the sensing needs and the user
requirements—in a final format that is as simple, robust, and inexpensive as possible.
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