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Tendon Regeneration: Understanding Tissue Physiology and Development to Engineer Functional Substitutes is the first book to highlight the multi-disciplinary nature of this specialized field and the importance of collaboration between medical and engineering laboratories in the development of tissue-oriented products for tissue engineering and regenerative medicine (TERM) strategies. Beginning
with a foundation in developmental biology, the book explores physiology, pathology, and surgical reconstruction, providing guidance on biological approaches that enhances tendon regeneration practices. Contributions from scientists, clinicians, and engineers who are the leading figures in their respective fields present recent findings in tendon stem cells, cell therapies, and scaffold treatments, as
well as examples of pre-clinical models for translational therapies and a view of the future of the field. Provides an overview of tendon biology, disease, and tissue engineering approaches Presents modern, alternative approaches to developing functional tissue solutions discussed Includes valuable information for those interested in tissue engineering, tissue regeneration, tissue physiology, and
regenerative medicine Explores physiology, pathology, and surgical reconstruction, building a natural progression that enhances tendon regeneration practices Covers recent findings in tendon stem cells, cell therapies, and scaffold treatments, as well as examples of pre-clinical models for translational therapies and a view of the future of the field
Practical guide to all laboratory procedures in surgical pathology covering both diagnostic and research aspects. Highly illustrated with clinical images and tables.
Physiology in extreme conditions can reveal important reactions of the human body, which help our assessment of limits emerging under healthy conditions and critical signals of transition toward disease. While many mechanisms could simply be associated with adaptations, others refer to unexpected reactions in response to internal stimuli and/or external abrupt changes.
Biomimetic, Bioresponsive, and Bioactive Materials
Tissue Scaffolds
Polymer Grafting and Crosslinking
101 Medical Autopsy Cases
Contributions
Bridging the Gap in Neuroelectronic Interfaces
Polyphenols in Human Health and Disease documents antioxidant actions of polyphenols in protection of cells and cell organelles, critical for understanding their health-promoting actions to help the dietary supplement industry. The book begins by describing the fundamentals of absorption, metabolism and bioavailability of polyphenols, as well as the effect of microbes on polyphenol structure and function and toxicity. It then
examines the role of polyphenols in the treatment of chronic disease, including vascular and cardiac health, obesity and diabetes therapy, cancer treatment and prevention, and more. Explores neuronal protection by polyphenol metabolites and their application to medical care Defines modulation of enzyme actions to help researchers see and study polyphenols’ mechanisms of action, leading to clinical applications Includes
insights on polyphenols in brain and neurological functions to apply them to the wide range of aging diseases
Nanotechnology in Medicine and Biology brings together a multidisciplinary team of experts from the fields of materials science, nanotechnology, medicine and biomedical engineering to introduce new nanoscale biomaterials and their applications, diagnosis and treatment of disorders of the human body. The book presents the fundamentals for understanding the design, properties and selection of nanobiomaterials as well as their
real-world applications in medicine. Each chapter addresses current regulations, manufacturing processes, and translation issues of nanobiomaterials for key applications. A discussion of current protocols and their benefits and disadvantages is also included. This book provides comprehensive background and knowledge in the field of nanobiomaterials that is suitable for academics, scientists and clinicians. Provides fundamental
understanding on the design, properties and selection of biomaterials for applications in medicine and biology Reviews current regulations, protocols, manufacturing processes and translation issues of nanobiomaterials for medical applications Discusses tissue repair, wound healing, regenerative medicine, drug delivery, imaging and medical device applications
Here is a great reference source for use when preparing for board or re-certifying exams. High Yield Orthopaedics concisely conveys the most important information in the field with the aid of 600 illustrations—250 in full color. The consistent chapter format—covering every topic thoroughly from the pathophysiology and distribution to the symptoms and treatment—presents the material in a way that makes it easy to access and
digest. Portable and compact, this book provides you with a great tool whether you are a practicing orthopaedist or studying for your Boards. Covers more than 200 topics with 460 illustrations—250 in full color—to provide you with a comprehensive yet focused resource. Emphasizes recognition of entities illustrated on the Board exams with two or more key clinical or pathological figures per writeup to give you the fullest
understanding of the material. Presents topics selected based on the analysis of many years of examination experience so you get only the important information. Includes the most accurate information from experts who keep you current. Supplements topics with illustrations, tables, figures, radiographs, and even flow charts and equations to provide you with a visual understanding of the material. Features chapters organized
alphabetically by disorder to help you find what you need fast. Conveys the information in a concise, yet structured manner for at-a-glance reference. Provides quick access to authoritative background with two or three critical references per writeup to extend your reading.
Bancroft's Theory and Practice of Histological Techniques E-Book
Lung Dust Lesions Versus Tuberculosis
Gene and Cell Delivery for Intervertebral Disc Degeneration
Physiology in Extreme Conditions: Adaptations and Unexpected Reactions
Handbook of Cardiac Anatomy, Physiology, and Devices
An Introduction to Integrating Materials with Tissues
"While smoking abstinence is the most effective way.
This is a brand new edition of the leading reference work on histological techniques. It is an essential and invaluable resource suited to all those involved with histological preparations and applications, from the student to the highly experienced laboratory professional. This is a one stop reference book that the trainee histotechnologist can purchase at the beginning of his career and
which will remain valuable to him as he increasingly gains experience in daily practice. Thoroughly revised and up-dated edition of the standard reference work in histotechnology that successfully integrates both theory and practice.Provides a single comprehensive resource on the tried and tested investigative techniques as well as coverage of the latest technical developments. Over 30
international expert contributors all of whom are involved in teaching, research and practice.Provides authoritative guidance on principles and practice of fixation and staining. Extensive use of summary tables, charts and boxes.Information is well set out and easy to retrieve. Six useful appendices included (SI units, solution preparation, specimen mounting, solubility). Provides practical
information on measurements, preparation solutions that are used in daily laboratory practice. Color photomicrographs used extensively throughout. Better replicates the actual appearance of the specimen under the microscope. Brand new co-editors. New material on immunohistochemical and molecular diagnostic techniques.Enables user to keep abreast of latest advances in the field.
This volume explores the use of mass spectrometry for biomedical applications. Chapters focus on specific therapeutic areas such as oncology, infectious disease, and psychiatry. Additional chapters focus on methodology, technologies and instrumentation, as well as on analysis of protein-protein interactions, protein quantitation, and protein post-translational modifications. Various omics
fields such as proteomics, metabolomics, glycomics, lipidomics, and adductomics are also covered. Applications of mass spectrometry in biotechnological and pharmaceutical industry are also discussed. This volume provides readers with a comprehensive and informative manual that will allow them to appreciate mass spectrometry and proteomic research, but also to initiate and improve
their own work. This book acts as a technical guide as well as a conceptual guide to the newest information in this exciting field.
Understanding Tissue Physiology and Development to Engineer Functional Substitutes
The Indian Journal of Zootomy
Galaxea
New Research
Sunscreen Photobiology: Molecular, Cellular and Physiological Aspects
Notes on Microscopial Technique for Zooligists

Cytopreparation: Principles & Practice by Gary W. Gill fills a long-standing need for an easy-to-use and authoritative manual on the fundamentals of cytopreparation up-to-and- including microscopy, screening, and data analysis. The text describes in phenomenological terms the most common
materials and methods of specimen collection through mounting for gyn, non-gyn, and FNA specimens, as well as the underlying mechanistic bases. The author provides his expertise and information that will empower and enable readers to review and improve their laboratories’ cytopreparatory
techniques as they apply to the vast majority of specimens. This unique volume provides facts that are not readily available anywhere. Cytopreparation: Principles & Practice is intended for everyone associated with, and involved in, making cytologic preparations that are useful for their
intended purpose. It will serve as a valuable reference tool for educators in cytology and histology, cytotechnology and histotechnology students, cytotechnologists, cytopreparatory technicians, cytopathologists, anatomical/clinical pathologists, pathology residents and cytopathology fellows.
Optical Coherence Tomography gives a broad treatment of the subject which will include 1)the optics, science, and physics needed to understand the technology 2) a description of applications with a critical look at how the technology will successfully address actual clinical need, and 3) a
discussion of delivery of OCT to the patient, FDA approval and comparisons with available competing technologies. The required mathematical rigor will be present where needed but be presented in such a way that it will not prevent non-scientists and non-engineers from gaining a basic
understanding of OCT and the applications as well as the issues of bringing the technology to the market. Optical Coherence Tomography is a new medical high-resolution imaging technology which offers distinct advantages over current medical imaging technologies and is attracting a large
number of researchers. Provides non-scientists and non-engineers basic understanding of Optical Coherence Tomography applications and issues.
Sunscreens are universally recommended by dermatologists not only to prevent the immediate effects of overexposure to sunlight but also to prevent skin cancer. While the former goal is immediately evident, the latter remains an unproven hypothesis and is a topic of some controversy. Recent
epidemiological studies suggesting a correlation between increased use of sunscreens over the past two decades and the rise in skin cancer have led to the question whether sunscreens applied to skin may be undergoing photoreactions, the effects of which are elaborated many years later. By
addressing the key questions, this book advances the field of sunscreen photobiology and provides the reader with an unbiased perspective on this important field.
The Exstrophy—Epispadias Complex
Principles and Management
Reproduction of West-Nordic Greenland Halibut

Studies Reflecting on Maturity, Fecundity, Spawning and TEP
Publication of the Sesoko Marine Science Center, the University of the Ryukyus
CytopreparationPrinciples & PracticeSpringer Science & Business Media
The accessible introduction to biomaterials and their applications in tissue replacement, medical devices, and more Molecular and cell biology is being increasingly integrated into the search for high-performance biomaterials and biomedical devices, transforming a formerly engineering- and materials science–based field into a truly
interdisciplinary area of investigation. Biomimetic, Bioresponsive, and Bioactive Materials presents a comprehensive introduction to biomaterials, discussing how they are selected, designed, and modified for integration with living tissue and how they can be utilized in the development of medical devices, orthopedics, and other
related areas. Examining the physico chemical properties of widely used biomaterials and their uses in different clinical fields, the book explores applications including soft and hard tissue replacement; biointeractive metals, polymers, and ceramics; and in vitro, in vivo, and ex vivo biocompatibility tests and clinical trials. The book
critically assesses the clinical level of research in the field, not only presenting proven research, but also positing new avenues of exploration. Biomimetic, Bioresponsive, and Bioactive Materials contains everything needed to get a firm grasp on materials science, fast. Written in an accessible style and including practice questions that
test comprehension of the material covered in each chapter, the book is an invaluable tool for students as well as professionals new to the field.
The undertaking of the treatment of an infant born with bladder exstrophy is one of the most weighty responsibilities that can fall upon the shoulders of the reconstructive sur geon. The modern treatment of a child born with bladder exstrophy began in the mid- 1970's with the widespread application of staged reconstruction. This
approach has consistently yielded very good results in several series. However, as in all serious congeni tal birth defects, there is certainly room for advancement. Issues such as the routine use of osteotomy, timing and type of epispadias repair, combining bladder closure with epispadias repair, the approach to the small bladder, and
the management of a failed exstrophy still remain. This National Institute of Health/Na tional Kidney Foundation/Johns Hopkins-sponsored seminar was an attempt to bring ex perts in the field of pediatric orthopedic surgery, pediatric urology, pediatric surgery, adult urology, and basic science together to share their experiences in an
attempt to foster new clinical and basic science research communications between the participants. If these col laborations result, then this first international meeting will have been successful. The editors would like to thank all of the contributors for their timely and complete submissions. John P. Gearhart, M.D. Ranjiv Mathews, M.D.
vii CONTENTS 1. The Embryology and Epidemiology of Bladder Exstrophy ................. .
Nanotechnology in Medicine and Biology
High Yield Orthopaedics E-Book
Principles & Practice
A Polymer Cochlear Electrode Array: Atraumatic Deep Insertion, Tripolar Stimulation, and Long-Term Reliability
Health and Disease in the Neolithic Lengyel Culture
Biotechniques Theory & Practice
Visualization of nucleic acids has become indispensable to studying cells, tissues, and organisms. Certain techniques even permit quantification of DNA and/or RNA distribution in tissues, but few current analytical books cover the numerous methods for DNA and RNA visualization. This book provides insight into several classic techniques, histological as well as histochemical, that can be used to appreciate the nucleic acid status
of the cell as well as to provide an overview of RNA and DNA distribution in cells and tissues. Genome Visualization by Classic Methods in Light Microscopy begins with an introduction to DNA and RNA, followed by general visualization principles. The subsequent chapters describe: how to prepare tissues for staining; the principles, chemical formulas, and procedures for nuclear dye, fluorescent dye, and histochemical methods;
directions to observe the products of the stained reactions; and more. Each protocol is presented as easy-to-follow directions and the author includes cautionary notes and points to consider. The final section provides color photographs of various tissues in which the staining method, fixative, and observations are noted. A theoretical and practical book, Genome Visualization by Classic Methods in Light Microscopy allows you to
understand which technique is most useful for your particular problem. Laboratory protocols are provided for you to follow, chemical structures and principles are provided for you to understand the technique, and the book is organized so you can find the necessary information when needed. This is the essential guide to understanding and executing visualization techniques for nucleic acids.
Nerves and Nerve Injuries is the first comprehensive work devoted to the nerves of the body. An indispensable work for anyone studying the nerves or treating patients with nerve injuries, these books will become the ‘go to’ resource in the field. The nerves are treated in a systematic manner, discussing details such as their anatomy (both macro- and microscopic), physiology, examination (physical and imaging), pathology, and
clinical and surgical interventions. The authors contributing their expertise are international experts on the subject. The books cover topics from detailed nerve anatomy and embryology to cutting-edge knowledge related to treatment, disease and mathematical modeling of the nerves. Nerves and Nerve Injuries Volume 1 focuses on the history of nerves, embryology, anatomy, imaging, and diagnostics. This volume provides a
greatly detailed overview of the anatomy of the peripheral and cranial nerves as well as comprehensive details of imaging modalities and diagnostic tests. Detailed anatomy of the peripheral and cranial nerves including their history and ultrastructure Comprehensive details of the imaging modalities and diagnostic tests used for viewing and investigating the nerves Authored by leaders in the field around the globe – the broadest,
most expert coverage available
This volume provides a comprehensive introduction into methods and procedures on the preparation and characterization of animal tissue-derived extracellular matrix scaffolds primarily from bubaline, caprine, porcine, ovine, rabbit, rat and fish source. Chapters guide readers through decellularization protocol unique to the particular animal tissue and animal studies outcomes. Authoritative and cutting-edge, Tissue Scaffolds aims
to be a useful and practical guide to new researchers and experts looking to expand their knowledge.
Forensic Microscopy
Handbook of Toxicology of Chemical Warfare Agents
Vol 1: History, Embryology, Anatomy, Imaging, and Diagnostics
Clinical Science for Surgeons
Cytopreparation
Principles and Applications
This book is a well-illustrated and comprehensive guide to the etiology, clinical manifestations, diagnosis, clinical management and prevention of dental caries. Current challenging problems in the field are analyzed and the latest research findings, presented. After an introductory chapter on tooth development, the relationships of biofilm and saliva to dental caries and the significance of the balance
between demineralization and remineralization for the development of carious lesions are discussed. Subsequent chapters address the state of the art in diagnosis and treatment, the implications of disease burden for prevention and the association between systemic diseases and dental caries. Dental Caries: Principles and Management is intended for dental school students, practicing dentists and
researchers in dentistry.
the Lillehei Heart Institute in their funding of illustrator Martin Finally, I would like to thank my family and friends for their Finch, who prepared several of the original figures; Gary support of my career and their assistance over the years. Without Williams for his computer expertise and assistance with such encouragement, I would not have even dreamed of taking on numerous figures; William
Gallagher and Charles Soule, who such an ambitious project. Specifically, I would like to thank my made sure the laboratory kept running smoothly while many of wife Marge, my three daughters, Maria, Jenna, and Hanna, my us were busy writing or editing; Dick Bianco for his support of morn Irene, and siblings, Mike, Chris, Mark, and Susan, for always our lab and this book project; the Chairman of
the Department being there for me. On a personal note, some of my motivation for of Surgery, Dr. David Dunn, for his support and encouragement; working on this project comes from the memory of my father and the Biomedical Engineering Institute at the University of Anthony, who succumbed to sudden cardiac death at too early an Minnesota, headed by Dr. Jeffrey McCullough, who supported
age, and from the positive encouragement of my uncle Tom Halicki, this project by funding the Cardiovascular Physiology Interest who is doing well seven years after a heart transplant. Group (most of whose members contributed chapters). Paul A. laizzo, PhD Preface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . V Blood Pressure, Heart Tones,
and Diagnoses Contributors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ix George Bojanov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Rapid advances in technology require materials with improved property profiles. Polymer modification using grafting and crosslinking are key ways to achieve this in an economical way and without the need for developing new materials. Often widely disparate and in a number of references, practical information on polymer grafting and crosslinking is now available in one volume. Researchers
seeking information that bridges the knowledge gap between the scientific principles and industrial applications of polymer crosslinking and grafting will find coverage on the basic science, the methodologies, and a focus on the specific techniques used in a variety of industrial applications such as automotive, laminates, paints, adhesives, and cable. Coverage also includes potential biomedical
applications. Descriptions of analytical tools that can be used to evaluate the results are also included.
Second Harmonic Generation Imaging
Smoking and Health
Principles & Interpretation of Laboratory Practices in Surgical Pathology
Nerves and Nerve Injuries
Tendon Regeneration
Advancements of Mass Spectrometry in Biomedical Research
A fully-illustrated, note-packed volume of information, Dermatology: Illustrated Study Guide and Comprehensive Board Review fulfills a real need for a single study guide for the Dermatology Board Exam. Written by a previous Chief Resident of Dermatology at the University of Illinois at Chicago Medical Center, the text focuses on presenting comprehensive information in an easy-to-understand, easy-
to-remember format. The second edition of this incredibly popular book includes: · Close to 800 full-color clinical and histologic images · Over 75 new histopathologic images and over 170 tables · Layout similar to first edition with outline approach · Clinical images parallel to corresponding text for easy reinforcement of text · Updated coverage of new medications, new entities and new mutations · Must-
have for any dermatologist or dermatology resident for studying for the in-service training exam and dermatology board exam · Excellent review source for dermatology with easy to read format, numerous mnemonics and high-quality clinical images
This book aims to explain hitherto unknown or insufficiently explained facts from everyday life of the members of the Lengyel culture, Neolithic peasants who came from the Balkans, through Moravia to spread in the regions of today’s Austria and Poland, where they replaced the original early agricultural populations of central Europe – linear pottery cultures and stroke-ornamented pottery cultures. From
other early Neolithic cultures, they differed in the use of copper, volcanic glass and a higher share of hunting. How was this population affected by its use of metal? Why did their need to hunt increase? What was its state of health prior to their migration from today’s Hungary to Moravia, where they experienced an unprecedented boom, and which diseases troubled the population of Lengyel settlements the
most? How did their lifestyle differ from that of previous linear and stroked pottery cultures? These are some of the questions the international team of experts, led by Václav Smr?ka and Olivér Gábor, are trying to answer.
Second-harmonic generation (SHG) microscopy has shown great promise for imaging live cells and tissues, with applications in basic science, medical research, and tissue engineering. Second Harmonic Generation Imaging offers a complete guide to this optical modality, from basic principles, instrumentation, methods, and image analysis to biomedical applications. The book features contributions by
experts in second-harmonic imaging, including many pioneering researchers in the field. Written for researchers at all levels, it takes an in-depth look at the current state of the art and possibilities of SHG microscopy. Organized into three sections, the book: Provides an introduction to the physics of the process, step-by-step instructions on how to build an SHG microscope, and comparisons with related
imaging techniques Gives an overview of the capabilities of SHG microscopy for imaging tissues and cells—including cell membranes, muscle, collagen in tissues, and microtubules in live cells—by summarizing experimental and analytical methods Highlights representative biomedical and medical applications in imaging cancer, fibroses, autoimmune diseases, connective tissue disorders, eye pathologies,
and cardiovascular disease Historically, clinical imaging at the cellular and tissue level has been performed by pathologists on ex vivo biopsies removed by the surgeon. While histology remains the "gold standard" for pathologists, its interpretation remains highly subjective. Much of SHG research has focused on developing more quantitative, objective metrics. A tutorial for newcomers and an up-to-date
review for experts, this book explores how SHG may be used to more precisely image a wide range of pathological conditions and diseases.
Adult & Pediatric
Avian Muscle Development and Growth Mechanisms: Association with Muscle Myopathies and Meat Quality
Polyphenols in Human Health and Disease
Dental Caries
Research Concepts and Clinical Applications
Theory and Practice of Histotechnology
Intervertebral disc degeneration is one of the major causes of lower back pain for which the common therapeutic interventions are not efficient. A search for alternative therapies for lower back pain and intervertebral disc degeneration includes cell-based therapies. Unfortunately, intervertebral disc degeneration is avascular and thus a hostile environment for cell
survival. Furthermore, cellular characterization in intervertebral disc degeneration, and particularly in the nucleus pulposus, is controversial, mainly due to lack of specific markers and species variability. This book adds to the knowledge on cellular and molecular therapies for intervertebral disc degeneration and associated lower back pain. Key Selling Features: Describes
the ontogeny and phenotype of intervertebral disc cells Reviews the role that inflammation plays in disco-genic pain Highlights the types of cells that might be used as sources for treating degenerating intervertebral discs Summarizes current alternative therapies Explores methods for cell delivery into degenerated intervertebral discs
Handbook of Toxicology of Chemical Warfare Agents, Second Edition covers every aspect of deadly toxic chemicals used in conflicts, warfare and terrorism. Including findings from experimental as well as clinical studies, this essential reference offers in-depth coverage of individual toxicants, target organ toxicity, major incidents, toxic effects in humans, animals and
wildlife, biosensors and biomarkers, on-site and laboratory analytical methods, decontamination and detoxification procedures, and countermeasures. Expanding on the ground-breaking first edition, Handbook of Toxicology of Chemical Warfare Agents has been completely updated, presenting the most recent advances in field. Brand new chapters include a case study of
the Iran-Iraq war, an overview of chemical weapons of mass destruction, explosives, ricin, the human respiratory system, alternative testing methods, brain injuries, and more. Unites world-leading experts to present cutting-edge, agent-specific information on chemical warfare agents and their adverse effects on human and animal health and the environment. Covers all
aspects of chemical warfare agent modes of action, detection, prevention, therapeutic treatment and countermeasures. Features a full update on the first edition to reflect the most recent advances in the field as well as nine new chapters.
Forensic Microscopy: Truth Under the Lenses provides an overview and understanding of the various types of microscopes and their techniques employed in forensic science. The book emphasizes both the theoretical and practical aspects of microscopy to enrich the reader’s understanding of the various tools, techniques, and utility—including strengths and
weaknesses—of types of microscopes in analyzing certain forms of evidence. The book begins with the history of microscopes, the basic optics for microscopy, then moves to advanced microscopies such as electron microscopes and atomic force microscopes. In addition to the various types of microscopes and how to use and best utilize them, the book looks at the
analysis of specific types of evidence, including hair, fiber, fingerprint, body fluids, tool marks, ink, pollen grains, spores, diatoms, bullets, cartridges, among other evidence types. Since forensic science is an applied, hands-on discipline, the book includes both a theoretical and a practical approach to the topic. Key Features: • Addresses simple to advanced microscopy
techniques for the effective analyses of trace evidence • Pairs chapters on a particular type of microscopy, explaining it thoroughly, before delving into specific usage for forensic applications • Presents theories and as well as real-world application of concepts • Provides abundant micro-photographs, including graphical representations and flow charts, to illustrate
concepts clearly Forensic Microscopy serves as a helpful reference for undergraduate and postgraduate students in forensic science, forensic biology, forensic chemistry and related programs. It is also recommended for research students, academicians, technicians, industry and laboratory professionals working on trace evidence analysis.
Current Progress in Mesenchymal Stem/Stromal Cell Research
Truth Under the Lenses
Dermatology
Optical Coherence Tomography
Illustrated Study Guide and Comprehensive Board Review
Genome Visualization by Classic Methods in Light Microscopy
This book describes the design, fabrication and evaluation of a polymer-based neural interface for a cochlear electrode array, reviewed in terms of fabrication process, functionality, and reliability. Polymer-based devices have attracted attention in the neural prosthetic field due to their flexibility and compatibility with micro-fabrication process. A liquid crystal
polymer (LCP) is an inert, highly water-resistant polymer suitable for the encapsulation of electronic components and as a substrate material for fabricating neural interfaces. The author has designed, fabricated, and evaluated an LCP-based cochlear electrode array for an improved polymer-based cochlear implant. The thesis deals with 3 key topics: atraumatic
deep insertion, tripolar stimulation, and long-term reliability. Atraumatic insertion of the intracochlear electrode and resulting preservation of residual hearing have become essential in state–of-the-art cochlear implantation. A novel tapered design of an LCP-based cochlear electrode array is presented to meet such goals. For high-density and pitch-recognizable
cochlear implant, channel interaction should be avoided. Local tripolar stimulation using multi-layered electrode sites are shown to achieve highly focused electrical stimulation. This thesis addresses another vital issue in the polymer-based neural implants: the long-term reliability issue. After suggesting a new method of forming mechanical interlocking to
improve polymer-metal adhesion, the author performs accelerating aging tests to verify the method’s efficacy. The aforementioned three topics have been thoroughly examined through various in vitro and in vivo studies. Verification foresees the development of LCP-based cochlear electrode array for an atraumatic deep insertion, advanced stimulation, and
long-term clinical implant.
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