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TOWARDS THE 'CHEMICAL KILOGRAM': DEVELOPMENT AND USE OF REFERENCES FOR CHEMICAL AND BIOANALYSIS
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Millions of measurements for chemical, biochemical and biological parameters are performed around the world each day. Many of them are forming the basis of decisions, from basic science detecting new phenomena etc. to regulatory acts such as decisions about the compliance or non-compliance of products or services with legal requirements. It is taken for granted in many analytical laboratories as well as by most of the decision makers that the measurement results are providing correct information on the parameter intended to be identified or quantified. But the large variety of existing chemical substances and biological species, the huge number of possible interactions, reactions and functionalities in natural and man-made systems create for many measurement tasks significant challenges in the process of approaching the comparability and reliability of such measurements. 
Therefore a large range of measurement standards is required serving as metrological anchor points for measurement scales, but under many circumstances even as the very basic references for defining the measurand itself. In contrast to many measurements of 'classical' physical parameters, modern chemical and bio-analysis are relying to a large extent on materialised standards, so-called reference materials, for calibration, method validation and quality control.

The presentation will explain the scientific basis for modern reference measurement systems in chemical, biochemical and biological analysis. The interrelations between metrological concepts such as traceability and uncertainty and the establishment of problem-adequate reference materials will be highlighted. Examples for the development and application of certified reference materials in crucial areas such as healthcare, environmental control and global trade will be discussed. 
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