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Abstract 

In this paper, it is demonstrated that a single-receptor biosensor can be used to quantitatively determine each analyte in binary mixtures using 

multivariate data analysis tools based on the dynamic responses received from flow injection peaks. Mixtures with different concentrations 

of two phenolic compounds, catechol and 4-chlorophenol, were measured with a graphite electrode modified with tyrosinase enzyme at an 

applied potential of -50 m V versus Ag/ AgCI. A correction algorithm based on measurements of references in-between samples was applied 

to compensate for biosensor ageing as well as differences caused by deviations between biosensor preparations. After correction, the relative 

prediction errors with partial least squares regression (PLS-R) for catechol and 4-chlorophenol were 7.4 and 5.5%, respectively, using an 

analysis sequence measured on one biosensor. Additional validation mixtures of the two phenols were measured with a new biosensor, prepared 

with the same procedure but with a different batch of tyrosinase enzyme. Using the mixture responses for the first sensor as a calibration set 

in PLS-R, the relative prediction errors of the validation mixtures, after applying correction procedures, were 7 .0% for catechol and 16.0% 

for 4-chlorophenol. These preliminary results indicate that by applying correction algorithms it could be possible to use Jess stable biosensors 

in continuous on-line measurements together with multivariate data analysis without time-consuming calibration procedures. 

© 2004 Elsevier B.V. All rights reserved. 
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1. Introduction

Biosensors represent a potential screening method in en­
vironmental studies, for instance in the analysis of phenolic 
compounds [l]. As an analytical detector, biosensors have 
advantageous properties such as high selectivity and sensitiv­
ity. The production cost is also relatively low and the analysis 
time is short compared to conventional analytical methods. 
The traditional direction in the research of biosensors has 
been to construct devices that are selective towards a single 
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substrate, i.e., cross-reactivity of these sensors is not desir­
able. In reality, many biological materials are only partially 
selective in their nature (e.g., an electrode modified with per­
oxidase enzyme can be utilized for amperometric detection 
of phenolic compounds [2,3]). However, signals from non­
specific sensors can favourably be used for pattern recogni­
tion, by applying chemometric (or multivariate data analyt­
ical) tools as PCA [4], PLS-R [5] or ANN [6] to an array 
of sensors where each sensor contains different selectivity 
for analytes in a sample matrix [7]. The resulting multivari­
ate pattern can be interpreted for qualitative classification of 
the samples, usually without exact knowledge of the analyte 
composition, and/or for quantitative determination of specific 

---

Abbott Ex. 1019 - 8/15

User
copyright



Abbott Ex. 1019 - 9/15



Abbott Ex. 1019 - 10/15



Abbott Ex. 1019 - 11/15



Abbott Ex. 1019 - 12/15



Abbott Ex. 1019 - 13/15



Abbott Ex. 1019 - 14/15



Abbott Ex. 1019 - 15/15




