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Abstract: We present design criteria, operation principles and experimental examples of magnetic marker
manipulation for our magnetic lab-on-a-chip prototype. It incorporates both magnetic sample preparation
and detection by embedded GMR-type magnetoresistive sensors and is optimized for the automated point-
of-care detection of four different sepsis-indicative cytokines directly from about 5 ul of whole blood. The
sample volume, magnetic particle size and cytokine concentration determine the microfluidic volume, sensor
size and dimensioning of the magnetic gradient field generators. By optimizing these parameters to the
specific diagnostic task, best performance is expected with respect to sensitivity, analysis time and
reproducibility. © 2009 Elsevier B.V. All rights reserved.
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