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Book Description

This updated edition of an Artech House classic introduces readers to the importance of engineering in medicine. Bioelectrical phenomena, principles of mass and momentum transport to the analysis of physiological systems, the importance of mechanical analysis in biological tissues/ organs and biomaterial selection are discussed in detail. Readers learn about the concepts of using living cells in various therapeutics and diagnostics, compartmental modeling, and biomedical instrumentation. The book explores fluid mechanics, strength of materials, statics and dynamics, basic thermodynamics, electrical circuits, and material science. A significant number of numerical problems have been generated using data from recent literature and are given as examples as well as exercise problems. These problems provide an opportunity for comprehensive understanding of the basic concepts, cutting edge technologies and emerging challenges. Describing the role of engineering in medicine today, this comprehensive volume covers a wide range of the most important topics in this burgeoning field. Moreover, you find a thorough treatment of the concept of using living cells in various therapeutics and diagnostics. Structured as a complete text for students with some engineering background, the book also makes a valuable reference for professionals new to the bioengineering field. This authoritative textbook features numerous exercises and problems in each chapter to help ensure a solid understanding of the material.
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Book Description

This updated edition of an Artech House classic introduces readers to the importance of engineering in medicine. Bioelectrical phenomena, principles of mass and momentum transport to the analysis of physiological systems, the importance of mechanical analysis in biological tissues/ organs and biomaterial selection are discussed in detail. Readers learn about the concepts of using living cells in various therapeutics and diagnostics, compartmental modeling, and biomedical instrumentation. The book explores fluid mechanics, strength of materials, statics and dynamics, basic thermodynamics, electrical circuits, and material science. A significant number of numerical problems have been generated using data from recent literature and are given as examples as well as exercise problems. These problems provide an opportunity for comprehensive understanding of the basic concepts, cutting edge technologies and emerging challenges. Describing the role of engineering in medicine today, this comprehensive volume covers a wide range of the most important topics in this burgeoning field. Moreover, you find a thorough treatment of the concept of using living cells in various therapeutics and diagnostics. Structured as a complete text for students with some engineering background, the book also makes a valuable reference for professionals new to the bioengineering field. This authoritative textbook features numerous exercises and problems in each chapter to help ensure a solid understanding of the material.
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Book Description

This updated edition of an Artech House classic introduces readers to the importance of engineering in medicine. Bioelectrical phenomena, principles of mass and momentum transport to the analysis of physiological systems, the importance of mechanical analysis in biological tissues/ organs and biomaterial selection are discussed in detail. Readers learn about the concepts of using living cells in various therapeutics and diagnostics, compartmental modeling, and biomedical instrumentation. The book explores fluid mechanics, strength of materials, statics and dynamics, basic thermodynamics, electrical circuits, and material science. A significant number of numerical problems have been generated using data from recent literature and are given as examples as well as exercise problems. These problems provide an opportunity for comprehensive understanding of the basic concepts, cutting edge technologies and emerging challenges. Describing the role of engineering in medicine today, this comprehensive volume covers a wide range of the most important topics in this burgeoning field. Moreover, you find a thorough treatment of the concept of using living cells in various therapeutics and diagnostics. Structured as a complete text for students with some engineering background, the book also makes a valuable reference for professionals new to the bioengineering field. This authoritative textbook features numerous exercises and problems in each chapter to help ensure a solid understanding of the material.
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Book Description

The updated edition of this popular textbook offers an overview of the major components of the field, including signal processing in bio-systems, biomechanics, and biomaterials. Introducing capstone design and entrepreneurship, the second edition examines basic engineering, anatomy, and physiology concepts to facilitate an in-depth and up
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Book Description

This transformative textbook, first of its kind to incorporate engineering principles into medical education and practice, will be a useful tool for physicians, medical students, biomedical engineers, biomedical engineering students, and healthcare executives. The central approach of the proposed textbook is to provide principles of engineering as applied to medicine and guide the medical students and physicians in achieving the goal of solving medical problems by engineering principles and methodologies. For the medical students and physicians, this proposed textbook will train them to “think like an engineer and act as a physician”. The textbook contains a variety of teaching techniques including class lectures, small group discussions, group projects, and individual projects, with the goals of not just helping students and professionals to understand the principles and methods of engineering, but also guiding students and professionals to develop real-life solutions. For the biomedical engineers and biomedical engineering students, this proposed textbook will give them a large framework and global perspective of how engineering principles could positively impact real-life medicine. To the healthcare executives, the goal of this book is to provide them general guidance and specific examples of applying engineering principles in implementing solution-oriented methodology to their healthcare enterprises. Overall goals of this book are to help improve the overall quality and efficiency of healthcare delivery and outcomes.
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Book Description

The maturing of the baby boomers has heralded the age of the bionic man, who is literally composed of various replacement organs or biomechanical parts. This book provides a comprehensive and up-to-date scientific source of biomedical engineering principles of ?replacement parts and assist devices? for the bionic man. It contains topics ranging from biomechanical, biochemical, rehabilitation, and tissue engineering principles, to applications in cardiovascular, visual, auditory, and neurological systems, as well as recent advances in transplant, gene therapy, and stem cell research.
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Book Description

Current demand in biomedical sciences emphasizes the understanding of basic mechanisms and problem solving rather than rigid empiricism and factual recall. Knowledge of the basic laws of mass and momentum transport as well as model development and validation, biomedical signal processing, biomechanics, and capstone design have indispensable roles in the engineering analysis of physiological processes. To this end, an introductory, multidisciplinary text is a must to provide the necessary foundation for beginning biomedical students. Assuming no more than a passing acquaintance with molecular biology, physiology, biochemistry, and signal processing, Biomedical Engineering Principles, Second Edition provides just such a solid, accessible grounding to this rapidly advancing field. Acknowledging the vast range of backgrounds and prior education from which the biomedical field draws, the organization of this book lends itself to a tailored course specific to the experience and interests of the student. Divided into four sections, the book begins with systems physiology, transport processes, cell physiology, and the cardiovascular system. Part I covers systems analysis, biological data, and modeling and simulation in experimental design, applying concepts of diffusion, and facilitated and active transport. Part II presents biomedical signal processing, reviewing frequency, periodic functions, and Fourier series as well as signal acquisition and processing techniques. Part III presents the practical applications of biomechanics, focusing on the mechanical and structural properties of bone, musculoskeletal, and connective tissue with respect to joint range, load bearing capacity, and electrical stimulation. The final part highlights capstone design, discussing design perspectives for living and nonliving systems, the role of the FDA, and the project timeline from inception to proof of concept. Cutting across many disciplines, Biomedical Engineering Principles, Second Edition offers illustrative examples as well as problems and discussion questions designed specifically for this book to provide a readily accessible, widely applicable introductory text.
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Book Description

This comprehensive compendium provides an up-to-date scientific source of biomedical engineering principles of 'replacement parts and assist devices' for the bionic man. It covers biomechanics, biochemistry, rehabilitation, tissue engineering, and sports science, as well as applications in cardiovascular, visual, auditory, and neurological systems.The useful reference text benefits students, scientists, and laymen keen in understanding the fundamental underlying principles of biomedical devices and procedures, along with recent advances in transplant methodology, gene therapy, stem cell research, and sports science.This unique volume provides numerous test questions in selected chapters with answers in the Appendix. Numerous color figures provide additional emphasis and vivacity to the written content.
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Book Description

Biomedical Engineering Principles in Sports contains in-depth discussions on the fundamental biomechanical and physiological principles underlying the acts of throwing, shooting, hitting, kicking, and tackling in sports, as well as vision training, sports injury, and rehabilitation. The topics include: -Golf ball aerodynamics and golf club design, -Golf swing and putting biomechanics, -Tennis ball aerodynamics and ball- and shoe-surface interactions, -Tennis stroke mechanics and optimizing ball-racket interactions, -Baseball pitching biomechanics and perceptual illusions of batters, -Football forward pass aerodynamics and tackling biomechanics, -Soccer biomechanics, -Basketball aerodynamics and biomechanics, -Vision training in sports, -Children maturation and performance, -Rehabilitation and medical advances in treatment of sports injuries. This book is essential reading for biomedical engineers, physicists, sport scientists, and physiologists who wish to update their knowledge of biomechanical and biomedical principles and their applications to sports. The book can be used in a one-semester Senior or Graduate-level course in Biomechanics, Biomedical Engineering, Sports Technology, Sports Medicine, or Exercise Physiology. In addition, it will be of value to interested athletic laypersons who enjoy watching or participating in sports such as golf, tennis, softball, football, soccer, and basketball.
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