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Preface

There is a tremendous interest in reliable sensors and detection systems. Growing
concerns about public exposure to harmful agents have fueled the essential
requirement of developing and designing new sensing and detection systems. An
immense knowledge base on biosensor materials is already assessable, but most
of the available biosensor materials are limited to detecting both biological and
chemical reagents under a relatively simple and undisturbed background. These
available sensors have only limited ability for rapid sensing and discrimination of
small amounts of harmful agents embedded in large amounts of a chemically inert
but complex background. Scientists in this field are working under pressure to
meet these challenges. Nanomaterials, because of the excellent electronic, mag-
netic, acoustic, and light properties, as well as their unique nanosize effects, have
provided a key solution to these impending challenges.

Impressive progress has been made over the past few years because of the timely
use of nanomaterials in the field of biosensors. Nanomaterials with the most
promising outlook enable us to alter the texture in sensing and controlled modes
by their unique electronic, magnetic, acoustic, and light properties or through
external stress, electric and magnetic fields, temperature, moisture and pH, and
so on. Nanotechnology, coupled with the recent advances in molecular device
materials, biomimetic polymers, hybridized composites, supramolecular systems,
information- and energy-transfer materials, environmentally friendly materials,
and so on, has led to a profound revolution in the field of biosensors. This book
summarizes the main applications of nanotechnology in the field of biosensors.
The emphasis is to highlight the latest and most significant progress made in this
field. Other aspects such as the biosensing principle, mechanism, design, and
methods are also described. When providing a relatively comprehensive descrip-
tion on the current knowledge and technologies, we hope to provide an insight
into some new directions in this field. As such, this book can be used not only as
a textbook for advanced undergraduate and graduate students, but also as a refer-
ence book for researchers in biotechnology, nanotechnology, biomaterials, medi-
cine, bioengineering, and other related disciplines.

Several books, each composed of many chapters, are probably not enough to
cover all details in the field of biosensor nanomaterials. Thus, it is difficult to live
up to the ideal of an absolute and comprehensive summary. Fortunately, because
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of their expert backgrounds, all of the contributors have done their best when
describing their chapters. Owing to the multidisciplinary nature of this subject, a
large number of experts with different backgrounds have been invited to contrib-
ute their research. Without doubt, if it was not for the participation of such a
diverse group of experts, we would not have been able to accomplish our goal of
developing a systematic book in the field of biosensor nanomaterials.

Songjun Li, PhD (Email: Lsjchem@gmail.com)

Jagdish Singh, PhD (Email: Jagdish.Singh@ndsu.edu)
He Li, PhD (Email: lihecd@gmail.com)

Ipsita A. Banerjee, PhD (Email: banerjee@fordham.edu)
Editors
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works on the development of nanomaterials with tailored properties wherein the
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