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Preface

Immunoaffinity techniques in analysis

The use of antibodies as selection agents for isolating and mea-
suring specific analytes has been reported since the 1960s and led
to the development of the classical immunoassay, wherein one
antibody was used as a capture agent and a second antibody com-
bined with a detectable label was used as the detection or reporter
reagent. Following the development of the radio-immunoassay,
the enzyme-linked immunoassay (ELISA) became one of the most
popular immunological assays for measuring defined analytes in
various fluids and tissues. However, neither of these assays allowed
for the isolation of the analyte for further characterization or inves-
tigation, which led to a growing interest in applying the specificity
of antibody-antigen reactions to the analytical and separation sci-
ences. This interest focused on either developing immunoaffinity
isolation procedures as an analytical technique in its own rights
[1] or using antibody selectivity to isolate a specific analyte prior
to further analysis. In the former case, the isolated analyte could
be isolated and recovered, which is a distinct advantage over the
ELISA technique in which the analyte is unrecoverable following the
detection stage. In the latter case, the immunoaffinity step provided
a specific cleanup prior to a more sophisticated analysis.

A major advantage of antibody-based separation techniques is
the specificity that antibodies bring to the separation, enabling a
single analyte to be isolated from complex biological or chemi-
cal matrices. Additionally, antibodies can be assembled as a panel
capable of isolating multiple analytes simultaneously, which can
then be separated and analyzed by a second technique such as
high-performance liquid chromatography (HPLC), capillary elec-
trophoresis (CE), or capillary electrochromatography (CEC). The
advent of engineered antibodies i.e. monoclonal, bifunctional, and
single chain antibodies has made an impact on the popularity of
immunoaffinity techniques in both chemistry and biology. These
antibodies have lessened the necessity of extensive and often com-
plicated purification of animal serum or plasma to produce class
specific polyclonal antibodies, often containing multiple specifici-
ties. Further, the use of high affinity antibodies has greatly sped
up the initial antibody capture phase, thus shortening the time of
the analysis. The combination of immunoaffinity techniques with
other analytical processes, especially mass spectrometry has made
considerable impact on biomedical research especially proteomics
and biomarker discovery [2,3]. Immunoaffinity isolation has suc-
cessfully been used in food analysis, toxicology [4] drug analysis
and environmental monitoring [5].

The development of micro-fabricated devices employing
immunoaffinity ligands is continually growing as are their applica-
tions [6]. Microfluidic devices are gaining popularity mainly due to
the speed of the analysis, the reduced sample and reagent costs and
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in some cases ease of operation. Microfluidic mixers, chromatogra-
phy and electrophoresis systems are commercially available and
all can easily be converted into an analytical system with an
immunoaffinity extraction prior to final analysis [7]. Addition-
ally, a number of specialized instruments such as biosensors and
immunosensors employ microfluidic devices to sped up analysis
time and lessen reagent costs. The combination of antibody extrac-
tion with rapid micro-analysis coupled with the ever-expanding
repertoire of antibodies available for analytical use leads to the
development of field and clinical bedside analytical devices. Immo-
bilized antibodies can also be employed as the capture ligand for
the development of label-free analytical instruments.

This special issue will feature reviews and original research
reports from experts in the field illustrating the use of
immunoaffinity techniques to improve selectivity and sensitiv-
ity and biological analysis. The special issue is divided into five
sections. Section one comprises of a series of reviews covering,
immunoaffinity applications in food analysis, the combination
of immunoaffinity and mass spectrometry, micro-immunoassays,
analysis of antibodies by surface plasmon resonance, and
immunoaffinity applications in centrifical precipitation chro-
matography.

The second section includes a number of original research
reports describing applications of immunoaffinity separation as
an analytical tool in its own right. The third section is com-
posed of original research on the use of immunoaffinity extraction
prior to mass spectrometry and the fourth section describes work
on immunosensors, especially in combination with microfluidic
devices. Finally, the last section describes the application of anti-
bodies in the development of specific biosensors and label-free
detection systems. Although this special issue does not cover the
full extent of the applications of antibody-based techniques in the
analytical sciences, it does give the reader a feeling for the scope
of immunoaffinity is the analysis and I sincerely hope that it will
encourage researchers to incorporate antibody-based isolation in
their future research endeavors.

I wish to extend my sincere thanks to all of the contributors
and reviewers for their outstanding contributions to the special
issue. Additionally, I would like to thank the editors of the Jour-
nal of Chromatography B for giving me this opportunity to edit the
special issue and the editorial office (especially Mr. Eduard Hov-
ens) for their support and help throughout the development of the
issue. Finally, [ wish to extend my most sincere gratitude to the
special issue editor, Dr. Dimitrios Tsikas for his continued advice,
support and guidance throughout the entire process of assembling
this special issue.
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