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� The role of biosensors in forensic
analysis is critically reviewed.

� The different transduction modes of
the biorecognition event are consid-
ered.

� The target analytes involved in fo-
rensic toxicological analysis are
treated.

� Biosensors useful for detection of
chemical and biological weapons are
commented.

� Tables with the characteristics of
biosensors for forensic analysis are
provided.
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A B S T R A C T

Forensic analysis is an important branch of modern Analytical Chemistry with many legal and socially
relevant implications. Biosensors can play an important role as efficient tools in this field considering
their well known advantages of sensitivity, selectivity, easy functioning, affordability and capability of
miniaturization and automation. This article reviews the latest advances in the use of biosensors for
forensic analysis. The different methodologies for the transduction of the produced biological events are
considered and the applications to forensic toxicological analysis, classified by the nature of the target
analytes, as well as those related with chemical and biological weapons critically commented. The article
provides several Tables where the more relevant analytical characteristics of the selected reported
methods are gathered.

ã 2014 Elsevier B.V. All rights reserved.
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1. Introduction

Forensic chemical analyses are a frequent practice mainly in the
toxicology field. In order to accomplish this task, various screening
analytical methods able to detect the presence of one or several
compounds with high impact or special interest in the corre-
sponding samples have been proposed in the last years. Many of
these methods are based on immunoassays using antigen-
antibody reactions in which the antigen is, in general, the analyte
to be detected. ELISA (enzyme linked immunosorbent assay) or RIA
(radio immunoassay) methodologies are widely used in this field,
although their application to biological samples is limited

practically to urine or serum [1]. Thesemethods possess important
advantages such as rapidity, scarce sample manipulation and high
sensitivity, but exhibit also significant disadvantages regarding the
occurrence of false positives and negatives, the shortage of
procedures with quantitative application and, sometimes, the lack
of specificity. Because of that, the results provided by these
methods require very often a further confirmationwith othermore
complex analytical methodologies generally based on some
instrumental technique such as chromatographic techniques
hyphenated with mass spectrometry [2]. However, many of the
above mentioned drawbacks can be overcome by the use of
immunosensors. The development of these affinity biosensors has
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