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Preface

Biopolymers are polymeric biomolecules usually obtained from living organisms or
produced from renewable sources that might require polymerization and indicated to
be as biodegradable polymer. When functionalized (naturally or synthetically), the
biopolymer contains monomeric units that covalently bonded to form larger struc-
tures, show uniformly distributed set of molecular mass, and appear with chemically
bound functional groups, which can be utilized as reagents, catalysts, reservoirs, and
carriers. Functionalized polymer plays an essential role in the preservation and
transmittance of genetic information and cellular construction in nature and function
like storage of energy, micelle, hydrogel, and drug delivery carrier. Based on their
well-marked chemical structures, biopolymers are classified in terms of their mono-
meric structure, polymer backbone, viability, degradability, and application. Even
though many of these polymers were in use from the prehistoric time, but with the
development of human technologies, designed biopolymeric systems have received
increasing utilization in medical, pharmaceutical, food, and electronic industry, for
applications such as encapsulation and delivery systems or to modulate the physi-
cochemical and sensory properties of high-performance engineering polymeric
materials. Biopolymers are currently used as a substitute of conventional synthetic
polymeric materials due to their sustainable, renewable, and, more importantly,
eco-friendly nature. The major advantages of the functional biopolymers have
attracted huge attentions due to their ease of functional modifications either by
chemical reactions on pendant groups, side chains, or by changing the physicochem-
ical properties of the polymers so that they can show the required functional
attributes such as high thermal stability, mechanical and chemical resistance, bio-
degradation, and oxygen barrier for the subsequent applications. However, it is very
difficult to achieve all these properties within a single polymer molecule; therefore,
there is an increasing demand for the preparation of composites along with bio-
polymers for improving the properties of the materials.

This reference book covers major areas of functional biopolymers that offer a
comprehensive overview of the synthesis, properties, process, and biomedical appli-
cations of functional biopolymers as innovative sustainable materials. The primary
focus of this book is to review the theoretical advances as well as experimental
results and open up new windows for researchers in the field of polymers and
sustainable materials. We believe this book will not only be useful for senior
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researchers but also help senior undergraduate- and graduate-level students as a
reference book. Chapters received from expert contributors cover various topics
such as synthetic biopolymers, polymer micelles, blood-compatible polymers, and
stimuli-responsive polymers. An up-to-date review of cell encapsulation strategies
and cell surface and tissue engineering is also included in this work. The readers will
discover more about hydrogels and polymers from renewable resources and spe-
cialty applications of functional biopolymers.

Mohammad Abu Jafar Mazumder, Ph.D.Chemistry Department, King Fahd
University of Petroleum and Minerals,
Dhahran, Saudi Arabia

Heather Sheardown, Ph.D.McMaster University, Canada
Amir Al-Ahmed, Ph.D.Center of Research Excellence in

Renewable Energy, King Fahd University of
Petroleum and Minerals, Dhahran, Saudi Arabia
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