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Detection of chemical and biological analytes and characterization of biomolecular interactions by adsorption-based surface plasmon resonance (SPR) sensors relies on the change of the refractive index of the medium adjacent to the sensing surface. This change is caused by binding of analyte particles (gas atoms or molecules, viruses, bacteria, proteins, DNA fragments, etc.) to the surface adsorption sites [1, 2]. SPR sensors are nowadays widely used as important analytical tools. However, the problem of selectivity still exists in the case of samples that contain other analytes apart from the target analyte. Therefore, there is a need for the analytical models that consider the influence of multicomponent adsorption on the sensor temporal response, and enable a correct interpretation of the measurement results. The need for such models also exists because one of the directions of the future SPR sensors development is simultaneous multianalyte detection by a single sensing surface, which increases the experimental throughput, while reducing material consumption [3].
The mathematical model of the time response of adsorption-based sensors, commonly used for the analysis of measurement results in the case of multianalyte binding, is based on the linear model of reversible adsorption [3]. The model assumes the adsorption and desorption rates to be linear functions of the numbers of adsorbed particles of all adsorbing species. A more complete non-linear model, applicable for microfluidic SPR sensors, takes into account the influence of mass transfer process of the particles of all analytes on the sensor response [4]. Although these models cover many practical applications of adsorption-based sensors, in the case of sensors with a closed reaction chamber there is a need for a model of multicomponent reversible adsorption that takes into account the depletion of the sample due to the adsorption of analyte particles. A marked influence of the depletion on the sensor response exists in cases of ultralow analyte concentrations, which was shown by the analysis performed using the non-linear model in the case of single analyte adsorption [5].
In this work we perform the analysis of the temporal response of an SPR biosensor (and generally a plasmonic sensor) in which the effective refractive index change is caused by adsorption of two analytes. The analysis is based on the non-linear model of two-component adsorption, which takes into account the depletion of the particles of both analytes from the sample. The results in terms of the refractive index change, obtained for different combinations of parameter values (analyte concentrations, adsorption rate constants, number of adsorption sites on the sensing surface) are compared to those in the case of single analyte adsorption. In this way, the conclusions are obtained about the influence of adsorption of the second analyte on the sensor response. Both the presented model and the analysis are useful for the prediction of the influence of unwanted adsorption of the second substance on the target analyte detection, as well as for using the response of a single sensor to simultaneously obtain information about multiple analytes. This is especially important for the new generation of plasmonic sensors that can detect ultralow analyte concentrations, where the use of the non-linear model becomes necessary.
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