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Preface

This book is an effort to explore ‘analytical techniques’, at both, the fundamental as
well as the applied level, for biomedical applications. It aims to provide a broad
perspective about the development of analytical methods involved in materials
science and electronics, especially in the field of nano-enabled biomedical sciences. It
will highlight the fundamentals and systematic developments in analytical techni-
ques to achieve better characterization, providing more scientific information, rapid
diagnostics, cost-effective, user-friendly approaches, and most importantly the state-
of-art developing methodologies for personalized health management. Moreover, it
will give an adequate understanding of the imposed limitations and propose the
future perspectives and challenges associated with analytical methods to achieve the
desired performance in targeted biomedical applications.

Recently, nanotechnology has emerged as a necessary vehicle for the develop-
ment of advanced technologies for healthcare and wellness. Such developments
require advanced surface functionalized hybrid materials for targeted biomedical
applications. Nano-biotechnology assisted methodologies are gaining attention
due to desired performance, which can be useful to detect, monitor, and manage
targeted diseases. Moreover, the significant advancements in developing ‘holy
grail’ materials for biomedical applications often demand the availability of
advanced analytical techniques, which are the key factors to understanding the
followings aspects.

1. To identify the fundamental knowledge of the various analytical techniques
and procedures with reference to targeted biomedical applications.

2. To explore alteration in properties of materials, bio-systems, and involved
interfaces in the nano–bio-systems.

3. To demonstrate whether the as-developed nano-system and devices are
useful for health and wellness or otherwise need more developments.

4. To develop the miniaturized, reliable, and efficient systems of high sensitivity
and selectivity needed for complex disease managements.

5. To discover the knowledge of the nano–bio interface to assess the potential
of techniques and the corresponding developed prototypes.

As objectives, it has been noted that on-going nano-biotechnology related
research involves multidisciplinary science and simultaneous expertize from various
fields on a single platform. The role of analytical science has improved the
performance of devices, which have been developed for biomedical applications.
Despite significant advances, there is a gap between chemists, biologists, physicists,
mathematicians, engineers, and information technologists (internet of things) and
bridging that gap is essential for adequate realizations of advanced biomedical
technological breakthroughs. To develop the next generation technologies, this book

xix



is crucial to bridge the gap and connect experts. The major objectives of this book
will be:

(a) to investigate the analytical techniques for targeted biomedical applications,
(b) to introduce the fundamental insights and mechanisms for conceptual

understanding,
(c) to identify the prospects and perspectives of analytical tools and techniques,
(d) to demonstrate the challenges and involve experts of different disciplines to

develop innovative and precise measurement systems, and
(e) to explore the multidisciplinary research for developing advanced systems

for improved performance with respect to targeted nanomaterials-based
biomedical applications.

This book will educate the scholars (students, researchers, post-docs, scientists,
academicians, industrialists, government) and experts who belong to different
disciplines and conducting multidisciplinary research. The knowledge of this book
will be useful to translate fundamental research to applied nano-enabled biomedical
research. In addition to fundamental knowledge at deep levels, this book will be an
ideal platform to explore appropriate single or combinational techniques to improve
the system’s performance as per requirements, i.e., point-of-care health wellness.

Ajeet Kaushik
Sesha S Srinivasan

Yogendra K Mishra

Analytical Techniques for Biomedical Nanotechnology
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