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Preface

Advanced polymer-based nanocomposite materials have gained in popular-
ity for a wide range of engineering applications, with improvement of vir-
tually all types of products and commercialization of products that exploit
their unique mechanical, thermal, and electrical properties. However, these
properties present new challenges in understanding, predicting, and manag-
ing potential adverse effects, such as toxicity and the impact of exposure on
human lives and the environment. Thus, widespread applications of nano-
materials have enormous potential to both positively and negatively affect
humans and the environment. The federal budget emphasizes these impli-
cations, and it is expected that the total annual budget for various sectors
from the National Nanotechnology Initiatives will increase substantially in
coming years.

In the past few years of research, biological applications of nanostructural
resins have been conducted in in vitro and in vivo environments. The evalua-
tion involved how the resins can bond for biocompatibility to bone for repair
after breaking, to teeth for filling, to various types of tissues for wound heal-
ing, and so on. Natural and synthetic polymeric materials have been found
to be suitable for tissue engineering applications. For an example, silk (like
cocoon or spider) fiber, and biodegradable polymer biocomposites have been
used for tissue engineering (scaffolding) for bone repair. Many researchers
have also demonstrated the use of nanostructural materials as reinforce-
ments, such as nano-apatite, nanoclay, and nanofibers (polymer-based or car-
bon nanotubes) to enhance the mechanical properties and thermal stability
of biocompatible polymers for artificial joints and scaffolding. Tissue engi-
neering is one such aspect that utilizes both engineering and life science dis-
ciplines to either maintain existing tissue structures or enable tissue growth.
Furthermore, tissue-engineered organs can be used in testing procedures,
reducing or eliminating the need for animal subjects. Nano-biotechnology is
an interdisciplinary field resulting from the interfaces between biotechnol-
ogy, materials science, and nanotechnology.

This book includes works from different aspects of nanomaterial and
biomaterial technologies to contribute to the advanced materials and bio-
medical industries. In fact, nano- and biotechnology are the two foremost
research areas that govern the majority of research in the science and engi-
neering fields.

Included in this book are 12 chapters organized into two main sections:
“Nanostructured Polymer Composites” and “Nano-Bio Composites.” All
contributing authors have been working in these fields for many years.
The works addressed in this book will give important guidelines and new
insights for readers and will stimulate investigation of anticipated research.
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viii Preface

In the first section, a basic understanding of nanomaterial and nanocompos-
ite research will be provided, to give fundamental knowledge on how these
nanostructured fillers strengthen polymer-based materials. The second sec-
tion will emphasize the use of nanostructured fillers and natural fiber to
reinforce biodegradable and biocompatible polymers to form new types of
biomedical and bioengineered composites for biomedical applications. The
last chapter will focus on the toxicity impact of using nanostructured materi-
als, which is an important topic that most researchers have ignored in their
research in the past years.

Here I would like to give my sincere thanks to all contributors to this book,
as the time and effort involved to make such a comprehensive work as this
is enormous. The great help given by the publisher, CRC Press/Taylor &
Francis Group, is also important to bring the book finally to the market. We
believe that this book will give many researchers, scientists, and academics
important information in the fields of nanomaterials, biomaterials, and the
up-and-coming topic—nano-biomaterials research.

Alan K.T. Lau

The Hong Kong Polytechnic University
Hong Kong, SAR

Chonbuk National University

Koren

Farzana Hussain
Oregon State University
Coruvallis, Oregon

Khalid Lafdi

University of Dayton Research Institute
Dayton, Ohio
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bon group leader at University of Dayton Research Institute (UDRI), Ohio.
From 1994 to 2000, Dr. Lafdi worked at the Center for Advanced Friction
Studies (CAFS), Southern Illinois University at Carbondale (SIUC). He is a
carbon specialist with expertise in the fields of carbon processing, physical
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In January 1994, Dr. Lafdi was invited to stimulate carbon materials
research at Southern Illinois University and to develop various applications
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including the development of new electrode supercapacitors, nanostructural
materials, nanocomposites, carbon—carbon composites, and aircraft friction
materials. He joined the University of Dayton as a UDRI scientist and pro-
fessor (Mechanical Engineering and Aerospace Department) in July 2001, to
help with the nano research activity. He was involved in building the nano
research vision at the University of Dayton. In 2004, he was responsible for
establishing the Nanoscale Engineering, Science, and Technology (NEST)
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At this time, Dr. Lafdi has more than 140 articles and chapters published
in refereed journals and four patents. He has gained valuable experience in
developing new ideas and collaborations to develop a world-class carbon
research program on material hybrids from fundamental understanding to
manufacturing.
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