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Foreword

Ever since the cracking of the human genome in the beginning of the present
century, scientists have been engaged in locating the drug targets and designing
and developing novel drugs through the system’s approach. This has resulted in a
tremendous reduction in research and production costs. Earlier, the drug design
process used to take many decades and was carried out haphazardly without any
direction. Already the surge in bioinformatics solutions has redefined the way drug
trials are done and making a shift from in vitro to in silico. In this age of multiple
drug resistance, in silico drug design could be used to shorten the time of discovery
and this issue shall remain the biggest challenge for years to come. In the present fast
changing scenario, it is difficult to manage expressive coherence in this rapidly
growing area of drug designing.

I am happy that Dr. Dev has ventured to collect twelve well-written chapters and
has brought an edited book named “Computer-Aided Drug Design” to be published
by Springer Nature, Singapore. I feel that the authors are quite successful in “fusing”
the otherwise diverse topics of this fast-emerging area. I am sure that this book will
be exceedingly useful for not only under- and postgraduate students but also for
research scholars, scientists, and pharma industries involved in developing new
drugs.

I hope that the readers of this book shall contribute in the future for making the
text more useful for further development of this important field of computer-aided
drug design.

Hony. Professor, IIIT-Allahabad
Prayagraj, India

Krishna Misra
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Preface

The computer-aided drug design uses computational approaches for analysis of
target, screening, and interaction of ligands, simulation of target–ligand complex,
optimization of lead compounds, QSAR analysis, and ADMET studies. In structure-
based drug designing, ligand molecules are built keeping in mind the binding cavity
of the target by assembling small substructures in a stepwise manner. Ligand-based
drug designing involves the 2D/3D analysis and chemical modification of ligand
known to interact with a drug target of the disease. A large number of computational
tools have been developed to fulfill the different objectives in the way of drug
designing. There are many successful stories of computer-aided drug designing.
This field has attracted many researchers working in diverse fields of knowledge
such as chemistry, physics, biology, mathematics, and computer science. In drug
designing, systematic and sequential use of different computer-aided drug designing
tools/software is required. Much advancement has taken place in the algorithms and
approaches of computer-aided drug designing from time to time. The existing
limitations of the tools and approaches used for drug designing have also been
discussed which can motivate the readers and researchers to overcome such
challenges in the future.

The present book “Computer-Aided Drug Design” has been written considering
the need for researchers and students working in the domain of computer-aided drug
designing. This book not only represents the discussion of recent advances in the
field of computer-aided drug designing but also provides a basic knowledge of
principles, approaches, and tools used for drug designing. This book includes a
discussion of biological database resources used for drug discovery. One chapter is
focused on the computational approaches and resources used for vaccine designing.
Similarly, a basic discussion and application of machine learning approaches such as
genetic algorithm, artificial neural network, and support vector machine have been
included. It also explains the basics and use of different biological, physical, and
chemical parameters used for modeling, simulation, and ADMET prediction. The
chapters provide a summary of related case studies along with the application,
merits/demerits, limitations, and future perspectives related to the title. The steps
and use of different computational approaches have been explained with the help of
simple, suitable, and neat sketches and illustrations. This book is full of a lot of
resources that can guide and motivate a learner to proceed for drug designing.
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I hope this book will be very helpful in understanding the basics and recent
advances in computer-aided drug design. I tried my best effort to present a good
quality creation before the readers and other scientific communities. This book will
cover the need for a broad spectrum of subjects such as bioinformatics, biotechnol-
ogy, biochemistry, and pharmaceutical sciences. During the review and editing
process, many suggestions, corrections, and suitable addition of new topics have
been included. Still, I look forward to your valuable suggestions and feedback
related to the content quality of the book.

Kanpur, India Dev Bukhsh Singh
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