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Biomaterials Science and Engineering
Build a solid foundation of knowledge based on the
fundamentals and employ step-by-step instruction
from Spine Surgery. Edited by Edward C. Benzel, this
best-selling medical reference explores the full
spectrum of surgical techniques used in spine surgery
and delivers the comprehensive, cutting-edge
guidance you need to achieve successful outcomes.
Online access, thorough updates, contributions by
leading international authorities, an abundance of
detailed illustrations, and procedural video clips
provide everything you need to avoid and manage
complex problems. Glean essential, up-to-date, needto-know information in one comprehensive reference
that explores the full spectrum of surgical techniques
used in spine surgery. Hone your surgical skills and
technique with intraoperative videos and more than
800 outstanding illustrations demonstrating each
technique step by step. Grasp and apply the latest
knowledge from more than 25 brand-new chapters, as
well as extensive revisions or total rewrites to the
majority of existing chapters to present all of the most
up-to-date information available on every aspect of
spine surgery including motion preservation
technologies, endovascular management, back pain
and psychosocial interactions, biomechanics, and
more. Consult with the best. Renowned neurosurgery
authority Edward C. Benzel leads an international
team of accomplished neurosurgeons and orthopedic
surgeons - many new to this edition - who provide
dependable guidance and share innovative
approaches to surgical techniques and complications
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management. Equip yourself to address increasing
occurrences of pain among aging and physically
active patients. Access the information you need,
where you need it on your laptop or mobile device via
expertconsult.com, with fully searchable text, a
wealth of procedural videos, online updates from the
experts, downloadable image gallery and links to
PubMed.

Particulate Debris from Medical
Implants: Mechanism
ASTM Standardization News
The contributions in this volume provide a critical
assessment of the characteristics of common and new
biomaterials used in orthopaedic and maxillo-facial
surgery, with regard to their resistance to degradation
and the associated biological responses of the human
body. The topics covered include the properties of
metallic, ceramic and polymeric materials, and their
applications in modern surgery, particularly in the
orthopaedic and dental fields. Their degradation is
analysed in detail, from both the negative and
positive aspects. Written by eminent scientists from a
variety of basic and applied disciplines, the papers
will be a useful and dynamic tool for those wishing to
increase their knowledge of biomaterials, as well as
providing a guide to recent literature in this field."

Fundamental Biomaterials: Metals
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Tribology
Tribology in Biomechanical Systems
This book reviews the current understanding of the
mechanical, chemical and biological processes that
are responsible for the degradation of a variety of
implant materials. All 18 chapters will be written by
internationally renowned experts to address both
fundamental and practical aspects of research into
the field. Different failure mechanisms such as
corrosion, fatigue, and wear will be reviewed,
together with experimental techniques for monitoring
them, either in vitro or in vivo. Procedures for implant
retrieval and analysis will be presented. A variety of
biomaterials (stainless steels, titanium and its alloys,
nitinol, magnesium alloys, polyethylene,
biodegradable polymers, silicone gel, hydrogels,
calcium phosphates) and medical devices (orthopedic
and dental implants, stents, heart valves, breast
implants) will be analyzed in detail. The book will
serve as a broad reference source for graduate
students and researchers studying biomedicine,
corrosion, surface science, and electrochemistry.

Biodegradation
Revised, expanded, and updated, Orthopaedic
Biomaterials in Research and Practice, Second Edition
introduces materials science and applies it to medical
research and treatment. This book incorporates math
and engineering, which makes it accessible to
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trainees and others working in the industry who are
lacking primary mathematical and engineering
training. What’s New in the Second Edition: In the
second edition, the new material includes
regeneration, hybrid and replant materials, tissue
engineering, electrical stimulation for tissue growth
and repair, modeling of material behavior in service,
and long-term function of materials in patients. It
explores tools for non-destructive and destructive
analysis of explanted devices, and provides updates
on all material classes including shape memory and
degradable alloys, fracture-resistant ceramics, and
bioabsorbable polymers. It provides a compendium
for implant host response including in-depth
discussion of metallosis and hypersensitive response.
It also adds new case studies, worked problems, and
a complete self-evaluation test with annotated
answers. Includes focused, practical study questions
after each chapter Presents extensive, detailed
figures accompanying example problems and
concepts Provides a one-stop reference for
understanding all biomaterials that are used in
contemporary orthopaedic surgery and beyond
Introduces key concepts of relevance in each chapter
Orthopaedic Biomaterials in Research and Practice,
Second Edition serves as a textbook for orthopaedic
residents. It can also serve as a review for the
Orthopaedists In-Training Examination (OITE), the
Orthopaedic Self-Assessment Examination, or the
Orthopaedic Board Examination.

Corrosion and Degradation of Implant
Materials
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iSpine is unique in its presentation of interventional
spine, employing a disease-based or specific structure
injury model. Expert clinicians take you through theÜ
full gamut of painful spine conditions, detailing
historical features, clinical presentation, diagnostic
testing, imaging studies, and the latest treatment
interventions. Spine biomechanics and ergonomic
principles are also covered to promote strategies for
reducing spine strain and minimizing the risk of
recurrent injury. Containing hundreds of fluoroscopic
images and other illustrations, iSpine provides a
practical, procedural approach to the diagnosis and
treatment of painful spine disorders. The contributing
national and international authors are drawn from
multiple specialties - including physiatry,
anesthesiology, radiology, biomechanical engineering,
physical therapy, orthopedics, neurosurgery, internal
medicine, and rheumatology - reflecting the
multidisciplinary nature of outcomes-oriented
interventional spine care. iSpine belongs on the shelf
of any clinician practicing high-yield state-of-the-art
interventional spine medicine, using the best
available evidence to accurately diagnose, optimally
treat, and minimize the healthcare costs associated
with these disorders. Features of iSpine Include:
Technical instructions for performing procedures
including hundreds of fluoroscopic images and other
illustrations Chapters discuss innovative new
technologies and spinal applications, such as
intradiscal biologic agents for degenerative lumbar
discs and augmentation of pelvic insufficiency
fractures Critical analysis of the literature on
interventional spine care Chapters written by
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internationally recognized experts

Corrosion: Metal
Tribocorrosion of Passive Metals and
Coatings
As the subject of tribology comprises lubrication,
friction and wear of contact components highly
relevant to practical applications, it challenges
scientists from chemistry, physics and materials
engineering around the world on todays sophisticated
experimental and theoretical foundation to complex
interdisciplinary research. Recent results and
developments are preferably presented and
evaluated in the context of established knowledge.
Consisting of eleven chapters divided into the four
parts of Lubrication and Properties of Lubricants,
Boundary Lubrication Applications, Testing and
Modeling, and Sustainability of Tribosystems, this
textbook therefore merges basic concepts with new
findings and approaches. Tribology Fundamentals and
Advancements, supported by competent authors,
aims to convey current research trends in the light of
the state of the art to students, scientists and
practitioners and help them solve their problems.

Materials Degradation and Its Control by
Surface Engineering
Restoration of the
Partially Dentate
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Mouth
A New Technique to Investigate Wearcorrosion Processes in Dental Material
Corrosion and Degradation of Implant
Materials
Corrosion Science and Technology
JSME International Journal
This book is written for those who would like to
advance their knowledge beyond an introductory
level of biomaterials or materials science and
engineering. This requires one to understand more
fully the science of materials, which is, of course, the
foundation of biomaterials. The subject matter of this
book may be divided into three parts: (1) fundamental
structure-property relationships of man-made
materials (Chapters 2-5) and natural biological
materials, including biocompatibility (Chapters 6 and
7); (2) metallic, ceramic, and polymeric implant
materials (Chapters 8-10); and (3) actual prostheses
(Chapters 11 and 12). This manuscript was initially
organized at Clemson University as classnotes for an
introductory graduate course on biomaterials. Since
then it has been revised and corrected many times
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based on experience with graduate students at
Clemson and at Tulane University, where I taught for
two years, 1981-1983, before joining the University of
Iowa. I would like to thank the many people who
helped me to finish this book; my son Y oon Ho, who
typed all of the manuscript into the Apple Pie word
processor; my former graduate students, M. Ackley
Loony, W. Barb, D. N. Bingham, D. R. Clarke, J. P.
Davies, M. F. DeMane, B. J. Kelly, K. W. Markgraf, N. N.
Salman, W. J. Whatley, and S. o. Young; and my
colleagues, Drs. W. Cooke, D. D. Moyle (Clemson G. H.
Kenner (University of Utah), F. University), W. C. Van
Buskirk (Tulane University), and Y.

Corrosion
Biodegradation
This book provides a general holistic view of materials
degradation without undue emphasis on aqueous
corrosion with the neglect of other important topics
such as liquid metal corrosion. Discussion of materials
degradation is balanced by detailed description and
evaluation of surface engineering as a means of
managing materials degradation. Thus, the trainee
engineer is presented with a comprehensive view of
the problem rather than just a part of the problem.
The control or management of materials degradation
is not only discussed in scientific terms, but the
economics or financial aspects of materials
degradation and surface engineering is also discussed
in detail with the help of analytical models.
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Implant Prosthodontics
This book contains a collection of different research
activities where several technologies have been
applied to the optimization of biodegradation
processes. The book has three main sections: A)
Hydrocarbons biodegradation, B) Biodegradation and
anaerobic digestion, and C) Biodegradation and
sustainability.

Spine Surgery 2-Vol Set E-Book
This book provides an encyclopedic coverage of
corrosion science and technology. It is a reference
work embracing topics including high-temperature
and aqueous corrosion and their control.

iSpine
Biomaterials in Orthopedics
Critical Reviews in Biomedical
Engineering
Metals Abstracts
This book is a printed edition of the Special Issue
"Biodegradable Metals" that was published in Metals
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Surface Coating and Modification of
Metallic Biomaterials
Engineering Materials for Biomedical
Applications
Written by respected experts in the field, Biomaterials
in Orthopedics discusses bioabsorbable biomaterials
for bone repair, nondegradable materials in
orthopaedics and delivery systems. Topics in this text
include biocompatibility and the biomaterial/tissue
interface; self-reinforced bioabsorbable devices and
guided regeneration; bone substitutes,

Titanium Alloys in Surgical Implants
Fundamental Biomaterials: Metals provides current
information on the development of metals and their
conversion from base materials to medical devices.
Chapters analyze the properties of metals and discuss
a range of biomedical applications, with a focus on
orthopedics. While the book will be of great use to
researchers and professionals in the development
stages of design for more appropriate target
materials, it will also help medical researchers
understand, and more effectively communicate, the
requirements for a specific application. With the
recent introduction of a number of interdisciplinary
bio-related undergraduate and graduate programs,
this book will be an appropriate reference volume for
students. It represents the second volume in a three
volume set, each of which reviews the most important
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and commonly used classes of biomaterials, providing
comprehensive information on materials properties,
behavior, biocompatibility and applications. Provides
current information on metals and their conversion
from base materials to medical devices Includes
analyses of types of metals, discussion of a range of
biomedical applications, and essential information on
corrosion, degradation and wear and lifetime
prediction of metal biomaterials Explores both
theoretical and practical aspects of metals in
biomaterials

Biological Performance of Materials
Proceedings
Alloys Index
Corrosion
Bone Implant Interface
Despite advances in alternative materials, metals are
still the biomaterial of choice for a number of clinical
applications such as dental, orthopedic and cardiac
implants. However, there are a number of intrinsic
problems associated with implanting metal in the
biological environment, such as wear, corrosion,
biocompatibility and toxicity, which must be
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addressed. Modern technology has enabled scientists
to modify metal surfaces or apply special coatings to
metals to improve their performance safety. Surface
Coating and Modification of Metallic Biomaterials will
discuss the most important modification techniques
and coatings for metals, first covering the
fundamentals of metals as a biomaterial and then
exploring surface modification techniques and
coatings. An expansive overview of surface
modification techniques for biomedical use In-depth
exploration of issues arising from metal biomaterial
use Includes examples of applications in a clinical
setting

Biodegradable Metals
Annual Conference Proceedings
Bioengineers need a thorough grounding in
biocompatibility - the biological performance of
materials. Until now, there were no publications
suitable for a neophyte in the field; prior publications
were either not comprehensive or focused on rather
narrow interests. Drawing on the author's 35 years of
experience as a teacher, researcher, and consultant
in biomaterials science and engineering (BSE),
Biological Performance of Materials: Fundamentals of
Biocompatibility, Fourth Edition focuses primarily on
principles of biological performance at a relatively
fundamental level, analyzing interactions between
living organisms and nonliving materials used in
medical devices - the subject that sets BSE apart as a
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distinct field of investigation. Following an
introductory section, the book is divided into three
sections: the material response to biological systems,
host response to biomaterials, and test methods for
determining biological response in vitro as well as in
animal models and clinical settings. Supplemental
"Interparts" summarize the physical properties of
commonly used metallic, polymeric, and ceramic
biomaterials. They also provide a guide to
understanding the clinical performance of implanted
biomaterials.

Degradation of Implant Materials
This book contains a collection of different
biodegradation research activities where biological
processes take place. The book has two main
sections: A) Polymers and Surfactants Biodegradation
and B) Biodegradation: Microbial Behaviour.

Corrosion Engineering
Biomaterials Degradation
The success of any implant or medical device
depends very much on the biomaterial used.
Synthetic materials (such as metals, polymers and
composites) have made significant contributions to
many established medical devices. The aim of this
book is to provide a basic understanding on the
engineering and processing aspects of biomaterials
used in medical applications. Of paramount
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importance is the tripartite relationship between
material properties, processing methods and design.
As the target audiences cover a wide interdisciplinary
field, each chapter is written with a detailed
background so that audience of another discipline will
be able to understand. For the more knowledgeable
reader, a detailed list of references is included.

Mechanical Engineering Report
Tribocorrosion causes the degradation or alteration of
materials through the combined action of corrosion
and wear. It limits the performance and life-time of
installations, machines and devices with moving
parts, and controls certain manufacturing processes
such as chemical–mechanical polishing. The effects of
tribocorrosion are most pronounced on passive metals
which owe their corrosion resistance to a thin
protecting oxide film. Most corrosion-resistant
engineering alloys belong to this category. This book
provides an introduction to the developing field of
tribocorrosion and an overview of the latest research.
Part one reviews basic notions of corrosion and
tribology, before presenting the most recent results
on the growth and structure of passive oxide films.
Tribocorrosion mechanisms under fretting, sliding and
erosion conditions, respectively, are then discussed.
Part two focuses on methods for measuring and
preventing tribocorrosion. It includes chapters on
electrochemical techniques, the design of
tribocorrosion test equipment, data evaluation and
the optimisation of materials’ properties for
tribocorrosion systems. Part three presents a
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selection of tribocorrosion problems in engineering
and medicine. Three chapters address the
tribocorrosion of medical implants including test
methods and clinical implications. Other chapters
examine tribocorrosion issues in nuclear power
plants, marine environments, automotive cooling
circuits, elevated-temperature metal working and
chemical–mechanical polishing. With its distinguished
editors and international team of expert contributors
Tribocorrosion of passive metals and coatings is an
invaluable reference tool for engineers and
researchers in industry and academia confronted with
tribocorrosion problems. Comprehensively reviews
current research on the tribocorrosion of passive
metals and coatings, with particular reference to the
design of tribocorrosion test equipment, data
evaluation and the optimisation of materials’
properties for tribocorrosion systems Chapters discuss
tribocorrosion mechanisms under fretting, sliding and
erosion conditions before focussing on methods for
measuring and preventing tribocorrosion Includes a
comprehensive selection of tribocorrosion problems in
engineering and medicine, such as the tribocorrosion
of medical implants, and tribocorrosion issues in
nuclear power plants, marine environments,
automotive cooling circuits and elevated-temperature
metal working

Orthopaedic Biomaterials in Research
and Practice, Second Edition
Materials Performance
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Recent advances in instruments and techniques have
resulted in better understanding of corrosion science
and technology of materials. New materials and
processes promise technologically superior
engineering components with outstanding corrosion
resistance. This edited comprehensive volume of
articles from internationally renowned experts
provides a review of the developments, current
understanding, and future directions in their
respective fields. It contains the latest advancements
in corrosion science and offers thorough coverage of
corrosion processes. It also includes a cutting edge
chapter on nano materials and coatings as well as
extensive references for each chapter.
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