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ABSTRACT 

The development of an integrated gas chromatographic system using micro and nanotechnologies is presented in this 
paper. For this purpose, the different components of the chromatographic system, namely the preconcentrator, the 
chromatographic column and the gas sensors are being investigated and developed, and the actual state of this 
investigation is presented. The proposed target application comes from the agrofood industry, in particular the 
determination of the fish freshness. The structure of the preconcentrator has been fabricated using deep reactive ion 
etching (DRIE). The same fabrication technique has been employed for the patterning of the silicon microcolumns, 
which have been sealed with Pyrex glass. Inlet and outlets have been connected and initial experiments of 
functionalization have been performed. Gas sensors have been obtained by microdeposition of doped WO3 or SnO2 
nanomaterials on microhotplates and their responses to the gases of interest have been measured, proving that the target 
gas concentrations can be detected. 
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1. INTRODUCTION 
Small-size, low consumption and application specific analysis systems are gaining interest for their suitability in the 
realization of fast and reliable on-site analysis. One of the fields in which such systems can be applied is the agrofood 
industry, where on-field analyses are extremely desirable. Considering the different analytical systems, chromatographs 
seem to be suitable candidates because they fulfill most of these requirements, but they are usually not small sized and, 
in some cases, are not stand-alone systems. However, with the existence of several nowadays available micro and 
nanofabrication tools, it is possible to miniaturize the systems by reducing the size of its components and some work has 
been presented in this way [1]. Miniaturization has additional benefit on the power requirements for such a system, and 
allows the possible use of alternative power supply systems. 

Among the elements forming the chromatographic system, two can be considered the most crucial from the point of view 
of the selective detection of analytes: the separation column and the sensors. Additionally, a preconcentrator unit might 
be required for specific applications in which the gas concentrations to be detected are very low and not enough for being 
detected using only the column and the sensors.  

In this work the actual development state of the main parts of a gas microchromatographic system for the analysis of the 
quality of fish is presented. Some approaches to the fabrication of the chromatographic column with different length-to-
section ratio have been addressed in order to fulfill the requirements of gas separation capability. Thus, the choice of 
column geometrical parameters, the material and the stationary phase to be used, have been the main targets for the 
miniaturization process. Additionally, the initial results on the functionalisation of the column for the separation of the 
different gas species are presented and briefly discussed.  
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