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Biomaterials have made extraordinary 
advances in the past few decades and 

have greatly benefited healthcare technolo-
gies such as regenerative medicine, drug 
delivery, and gene therapy. This book 
is timely in bringing materials science, 
mechanics, design/manufacturing, and 
biomedical science all together in a logi-
cal and concise manner for an improved 
understanding of biomaterial properties 
and engineering techniques. It came about 
as a result of rich experiences gained by 
the three authors in the area of industrial 
bioengineering. It includes extensive illus-
trations, detailed equations, and rigorous 
flowcharts to clearly demonstrate the broad 
applicability of biomaterials for a wide 
range of healthcare-related applications. 
 The book is composed of two sec-
tions: Section A presents an introduction 
of materials, and Section B focuses spe-
cifically on the properties of biomaterials 
and their utilities inside the body. This 
transition allows the reader to first gain an 
overview of the fundamentals of materials 
science before delving into biomaterials 
engineering through a natural flow. 

 Section A contains three chapters 
that focus on materials fundamentals. 
Specifically, Chapter 1 presents the struc-
ture and physics of different classes of 
materials, including metals, ceramics, and 
composites, with an emphasis on polymers, 
including a discussion on classification  
and synthesis of hydrogels. In Chapter 2, a  
strong analysis is developed on the 
mechanical properties of materials and 
biological materials, and includes a dis-
cussion of a variety of mechanical tests to 
assess materials  deformation under load-
ing. In Chapter 3, a compact overview 
of traditional and advanced manufactur-
ing techniques is presented. Some of the 
emerging techniques in the field of bio-
materials fabrication are also discussed. 
 In Section B, the authors focus on 
biomaterials and their applications. 
A wide range of synthetic and natural 
biomaterials are introduced. Chapter 4 
includes a thorough presentation on syn-
thetic polymers, such as polyesters and 
polyurethanes, as well as natural poly-
mers, including proteins and polysac-
charides, followed by metallic, ceramic, 

and composite materials that are used 
specifically in biological and biomedical 
applications. 
 In Chapter 5, two key unique features 
of biomaterials and bioimplants—steril-
ity and degradation mechanisms—are pre-
sented. Different sterilization techniques 
are introduced, and this is a key parameter 
to consider in transitioning biomaterials 
from benchtop to bedside. 
 Chapter 6 focuses on the interaction 
between biomaterials and cells/tissues. 
Foreign body responses, biofilm forma-
tion, and biocompatibility assessment are 
discussed, followed by characterization 
and analysis techniques of biomaterials 
in Chapter 7. A panel of medical imaging 
techniques, including x-ray-based radiog-
raphy, magnetic resonance imaging, and 
ultrasound, are presented in the diagnosis 
and treatment of diseases. 
 The authors indicate that this book 
is primarily written for undergraduates, 
whereas it is truly a comprehensive and 
approachable reference for any graduate 
student or research scientist interested in 
the topic of biomaterials engineering with-
out prior knowledge. It lays down a solid 
scientific and engineering foundation for 
the understanding and future development 
of the design and manufacturing of bio-
materials for biomedical applications and 
would be of interest to those in materials 
science, mechanical engineering, biomedi-
cal engineering, chemistry, and medicine. 
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starts with a detailed morphology anal-
ysis of graphene. This is followed by 
concise sections describing 14 different 
properties of the multifunctional mate-
rial, such as mechanical, electrical, mag-
netic, and thermal properties. Chapter 6 
focuses on graphene dispersion processes. 
Dispersion methods and stability, mor-
phology of graphene-reinforced com-
pounds, spatial configuration, including 
three-dimensional  graphene composites, 
and impact of dispersion on various prop-
erties are analyzed. 
 Chapter 7 discusses the chemical 
modification of graphene by different 

functional groups and the resultant cus-
tomized applications, various doping 
techniques, and the properties of doped 
graphene. Chapter 8 highlights 23 major 
applications of graphene, which speaks 
to the huge impact that the material has 
made. Chapter 9 provides a comparison 
between the Nobel selection committee 
justification and the post-award real-
world graphene technology by review-
ing the materials presented in previous 
chapters.
 This book can be a quick reference 
guide for graphene researchers at all lev-
els, as well as for those who are interested 

in staying abreast of the status of graph-
ene when exploring future possibilities. 
Because the book is a portrait of the 
developments after the 2010 Nobel Prize, 
the major share of references span the last 
decade. Inclusion of these references at 
the end of each section in all chapters is 
convenient for quick access. The color 
photographs throughout the book provide 
a firsthand grasp of the material presented. 
Overall, this is a brief, yet adequate, easy 
to read book covering all aspects of up-
to-date graphene research.
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