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In this lecture series, we will address fundamental and applied aspects of the use of
optical technigues for bio- and chemical sensing. A focus will be on the application of
evanescent optical techniques, in particular, surface plasmon and waveguide optics.
The examples presented and discussed include DNA analytics (short oligonucleotide,
including PNAs, PCR amplicons, aptamers), protein binding studies, and lipid bilayer
membrane systems.

A particular emphasis will be put on the quantitative evaluation of the kinetic and
thermodynamic parameters governing this type of biosensing, and on the importance
of the interfacial architecture of the functional coating of the optical transducer
surfaces for optimizing sensitivity while minimizing non-specific binding.

And finally, we will present a few cases for hyphenated sensing approaches, e.g., the
combination of optical techniques with the quartz crystal microbalance,
electrochemical methods, and with fluorescence spectroscopy.
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Monday, July 2, 9:30 am- 12:30 (aula D Chemistry Building)

Introduction to evanescent wave optics: from Maxwell’s theory to guided optical

waves

Surface plasmon modes at the (noble) metal/dielectric interface (Kretschmann
configuration, grating-coupled surface plasmons)

Surface plasmon diffraction, surface plasmon microscopy

Guided optical waves (planar, slab waveguides, integrated Mach-Zehnder
Interferometer)

Affinity reactions between surface-immobilized receptor molecules and ligands

binding from solution
Langmuir adsorption behavior; kinetics, titration, global analysis

Tuesday, July 3, 9:30 am- 12:30 (aula D Chemistry Building)

Surface plasmon fluorescence spectroscopy

DNA analytics (Oligonucleotides, amplicons, arrays, surface PCR, aptamers)
Quantum dots as chromophores

Coupling with microfluidics

Wednesday, July 4, 9:30 am- 12:30 (aula D Chemistry Building)

Anodized alumina waveguide platform for ultra-sensitive biosensing
Protein binding studies

ELISA-type studies

Binding to brushes

Hydrogels as sensor binding matrix

Thursday, July 5, 9:30 am- 12:30 (aula D Chemistry Building)
Tethered lipid bilayer membranes (tBLMs)
Binding studies with/at tBLMs

Friday, July 6, 9:30 am- 12:30 (aula Magna Chemistry Building)

Combination with electrochemical studies
Coupling SPR with QCM-D

This series will be continued in the fall with a course on “Bioelectronic Sensing”



