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Abstract: 

A new technique for on-line monitoring of analyte binding to sensor surfaces by surface 
plasmon resonance (SPR) detection is described. It is based on differential measurements 
using two wavelengths provided by two diode lasers. The technique is as simple and robust as 
the conventional SPR detection measuring the reflected radiation at fixed incidence angle, but 
it has the advantage of being nonsensitive to variations of the resonance width and providing 
essentially higher signal/noise ratios. The paper presents the first four channel prototype 
system for parallel 2D-monitoring at four different spots. One channel is always used as a 
reference to compensate temperature fluctuations and nonspecific adsorptions. Calibration 
with sucrose solutions revealed an absolute sensitivity of n ~ 5 × 10-6. The new technique is 
tested with a biotin-streptavidin binding and with hybridization/denaturation of DNA. Biotin 
binding to a streptavidin monolayer is detected with a signal/noise ratio of about 5, which 
demonstrates the high potential of the new technique for applications in drug discovery. 
Applications to gene analysis are tested with short oligonucleotides of the sequences used for 
genotyping human hepatitis C viruses. A selective response to complementary 
oligonucleotides is observed. The high reproducibility in subsequent cycles of 
hybridization/denaturation (by formamide or by heating) points out potential applications of 
the technique in medical diagnostics, food industry, genomics, and proteomics too.  

 


