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Abstract:

The optical nose developed in the Walt laboratory is a vapor sensing system that may be applied in a number of areas, including environmental sensing. This system uses high-density fluorescent microbead sensor arrays. Each array contains 24,000 individually addressable microbeads (3-5 µm diameter) and is obtained by first etching wells in a fiber optic bundle and then distributing the microbeads into the wells. Several different bead types displaying a variety of surface functional groups and fluorescent indicators are employed to generate a collective response applicable to a diverse range of environmental vapors.  Fluorescent indicators used in the preparation of vapor sensors include solvatochromic, pH-sensitive dyes, fluorescent porphyrins, metalloporphyrins, and platinum vapochromic compounds. Array exposure to a vapor results in a shift or intensity change in the fluorescence emission of the indicator dyes attached to the microbead surfaces.  This change is recorded as a temporal response of all the sensors and is processed with pattern recognition software.  Each unknown vapor response is compared to known responses stored in a database to determine the vapor identity.  

Recent studies have succeeded in prolonging the longevity of the array without sacrificing its classification accuracy.  Additionally, a study that evaluated the performance of the array at varying levels of humidity has shown that this background vapor minimally affects the classification accuracy.  Progress towards an adaptive sensing platform in which a hierarchy of progressively more specific vapor classification problems is solved under optimal instrumental parameters will also be presented.  
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