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SERS in microfluidics — monitoring of drugs and metabolites in body fluids
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Powerful detection schemes in bioanalytics are associated with the requirements for molecular
specificity, high sensitivity and fast detection times. Surface enhanced Raman spectroscopy (SERS) is
known to meet those requirements and the strong capability of this method in bioanalytical detection
schemes is due to the enhancement of the molecular specific Raman fingerprint by several orders of
magnitude employing plasmonic active nanostructures. [1] Within this presentation, the combination
of SERS-based detection schemes with microfluidic systems will be focused which allows for
reproducible measurement conditions and high throughput analysis. As an example, the broad
spectrum antibiotic levofloxacin is characterized mimicking a complex biological composition
employing simulated urine. [2] First, different parameters such as matrix complexity, aggregation time
and matrix dilution on the overall SERS signal is investigated. Within the second part of this study,
levofloxacin is spiked in human urine and the quantitative analysis is achieved down to a root means
square error of prediction (RMSEP) between 0.058 and 0.16 mM for the different investigated urine
samples. Finally, the microfluidic SERS approach is discussed for the detection of pyocyanin, a
metabolite specific for infections with Pseudomonas aeruginosa. [3] Here, the analyte molecule is
detected down to 10 uM in human saliva. The achieved results demonstrate, that the matrix molecules
do not prevent the interaction of the analyte with the SERS-active surface.
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