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LASER LIGHT OR ANTIBODY – TWO GOOD FRIENDS TO ANALYSTS

Reinhard Niessner

Institute of Hydrochemistry, Technical University of Munich, Munich, Germany
reinhard.niessner@ch.tum.de
The lecture covers two parts: one deals with the application of laser light for optothermal interaction with analytical subjects of interest. The second part describes application of antibody-based techniques, e.g. protein microarrays.

Laser light impinging on small particles may have different effects. Usually the photons become absorbed resulting in heating up of the illuminated particles. This is used in the well known photoacoustic spectroscopy. A prominent example for this application is the recently developed photoacoustic soot sensor, devoted for monitoring soot emission from diesel engines. Time resolution is below 1 sec [1].

Pulsed laser light can also be applied for optical tomography. Combining time-resolved photoacoustic spectroscopy and ultrasonic location of absorbing objects opens the way to better tumor recognition in clinical diagnostics [2]. Even particle separation seems feasible by laser light. As a first step thermophotophoretic velocimetry describes optical properties and particle size of suspended particles (hydrosol or aerosol) [3,4]. Here photons are used as “billiard cues” for sorting of ultrafine particles.

Antibody-based systems are briefly introduced in the second part of the lecture. Antibodies are perfect receptors needed for identification of trace analytes in liquid state. Special emphasis is given to microarrays targeting proteins (allergens, bacteria) or small haptens (toxins, antibiotics) are coming up. Instread of using laser light for characterization of a binding event on the chip surface, chemiluminescence is the preferred readout technique. Several examples will be introduced for food inspection or allergen detection [5,6,7].
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