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Foreword

As we enter the era of nanotechnology, the field of biomaterials is becoming
one of the most promising areas with assured novel products to alleviate the
pain and suffering of mankind. Even though activity in this field is not new,
there is currently fresh energy in this subject brought about by the conver-
gence and remarkable advances in nanotechnology and biotechnology. This
includes the development of the next generation of biomaterials by the so-
called tissue regeneration approach. Another upcoming strategy is to design
nanomaterials to encapsulate, target, and deliver from small molecules to
large molecules to a specific tissue site, which could contribute immensely to
the eradication of cancer morbidity or the cure of other diseases.

Although many well-known textbooks on biomaterials are currently avail-
able, some with multiple editors and editions over several decades, none
of these books seem to address to a significant extent the outcome of the
emerging nanotechnology. The driving force for the exploitation of nano-
technology in biomaterial applications is the similarity of the length scale
in the biological structures, which range from proteins to cells and cellular
structure. Biomaterials: A Nano Approach provides a comprehensive discus-
sion on biomaterials and scientifically plausible extrapolation to likely occur-
rences of situations where nanotechnology could play a significant role. The
subject matter of the book, written by experts in the field of biomaterials,
is intended to stimulate new research investigations and to inspire a much
greater appreciation for the need to investigate nanobiomaterials rather than
just exposure. I am sure that their efforts, combined with emerging capabili-
ties in nanotechnology, shall define an exciting new field of nanobiomateri-
als that not only targets repair and reconstruction of biological systems, but
also science and technology in general.

Serena M. Best

Cambridge Center for Medical Materials

University of Cambridge, U.K.

Editor, Journal of Materials Science: Materials in Medicine
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Preface

Biomaterials are the subject of intense and demanding development. It is
well known that the microscale properties of biomaterials play a key role
in their interaction with the surrounding environment and the success of
their application. Recent investigations have shown that nano aspects of
biomaterials also play an important role in terms of enhancing their prop-
erties, due to their smaller size, than their microscale counterparts. Future
biomaterials will therefore use nanoscience and nanotechnologies to actively
modulate cellular microenvironments. To this end, Biomaterials: A Nano
Approach, a multidisciplinary theme, deals with basic concepts and various
processing methodologies involved in the preparation of biomaterials at the
nanoscale and their characterization techniques specifically for biomedi-
cal applications. This book begins with an overview of biomaterials from
its historical development to current advances being useful for beginners
learning about biomaterials. One of the most recent developments in bio-
materials has been the exploitation of nanotechnology for the processing of
advanced biomaterials with enhanced functional properties; thus, a basic
concept of nanotechnology and how it can be applied in the processing of
novel nanobiomaterials are described, which is the mainstay of this book.
It provides extensive coverage and a good interpretation on nano aspects of
metals and alloys, bioceramics, polymeric biomaterials and their composites,
which possess a wide spectrum of properties favorable for a diverse range of
biomedical applications; therefore, it intends to fill the communication gap
between nanotechnology, materials sciences and biomedical sciences. Apart
from conventionally processed nanomaterials, the book thoroughly exam-
ines the latest advances in biomimetic- and tissue-engineered nanomaterials
for a variety of applications with illustrated examples. It also provides more
details on the molecular-level events that happen at the cell-biomaterials and
tissue-implant interfaces owing to the nano characteristics.

This book consists of 10 chapters. To meet varied needs, each chapter pro-
vides clear and in-depth discussions. Chapter 1 provides an overview of the
historical developments to current advances in biomaterials. In Chapter 2, the
essentials of anatomy and physiology of the human body for non-biologists
to understand about the cell, tissue, organ, and organization of the body sys-
tem are examinedu. This chapter also discusses biological responses to bioma-
terials with suitable in vitro and in vivo case studies. Chapter 3 deals with the
mechanical aspects of biomaterials with particular emphasis on cell and tis-
sue deformation. Chapter 4 addresses the failure of biomaterials and various
biological systems with particular emphasis on fracture, toughness, fatigue,
wear, and their tribology. Chapter 5 provides an in-depth understanding of
nanoscale phenomena and state-of-the-art nanostructured biomaterials with
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About The Book

Book Description

Biomaterials: A Nano Approach is a textbook that provides a thorough introduc-
tion, basic concepts, several processing methodologies, well-established charac-
terization techniques, and potential applications of a broad range of biomaterials
at the nanoscale. This book is an ideal companion for students, researchers, and
industrial scientists who specialize in biomaterials and nanobiomaterials.

Features

* A self-contained book for understanding past, present, and future
trends in biomaterials

* Extensive coverage of a range of nanobiomaterials with their poten-
tial applications

* A series of case studies that demonstrate the vital role of
nanobiomaterials

® Written in an accessible way with over 100 illustrations, aimed at
novice graduates and intermediate researchers

* Incorporates useful tables with current data

* Integrates the materials science and engineering, nanotechnology,
bioengineering, and biosciences in the name of nanobiomaterials

Short Table of Contents
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