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Biofluid Mechanics The Human Circulation Second
Edition
Biofluid mechanics is the study of a certain class of biological problems from the viewpoint of
fluid mechanics. Though biofluid mechanics does not involve any new development of the
general principles of fluid mechanics, it does involve some new applications of its methods.
Complex movements of fluids in the biological system demand for an analysis achievable only
with professional fluid mechanics skills, and this volume aims to equip readers with the
knowledge needed. This second edition is an enlarged version of the book published in 1992.
While retaining the general plan of the first edition, this new edition presents an engineering
analysis of the cardiovascular system relevant to the treatment of cardiovascular diseases and
combines engineering principles. Included in the material of this volume are: the emerging
interdisciplinary field of tissue engineering, which deals with the principles of engineering and
life sciences toward the development of biological substitutes that restore, maintain and
improve tissue function, and cellular and molecular bioengineering, which involves the
mechanical, electrical and chemical processes of the human cell and tries to explain how
cellular behaviour arises from molecular-level interactions. The added material in this edition is
specifically designed for biomedical engineering professionals and students, and looks at the
important applications of biofluid mechanics from an engineering perspective.
Contents:IntroductionCirculatory Biofluid MechanicsBlood Rheology: Properties of Flowing
BloodModels of Biofluid FlowsNon-Newtonian FluidsModels for Other FlowsFluid Mechanics of
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Heart ValvesComputational Biofluid MechanicsTissue EngineeringCellular Engineering
Readership: Physiologists, Biophysicists, Biomathematicians and Bioengineers.
Keywords:Haemodynamics;Modelling of Blood Flows;Blood Rheology;Non-Newtonian
Fluids;Oxygen Transport in the Blood Vessel;Fluid Flow in Kidneys;Peristaltic Flow;Laminar
and Turbulent Flow;Fluid Mechanics of Heart Valves;Computational Fluid Mechanics;Tissue
Engineering;Cellular Engineering Review of the First Edition: "The book is well presented and
clearly written ... presents a useful first introduction to the area and could form an excellent
base for a graduate course on this topic." Mathematical Reviews
This book introduces mathematicians to real applications from physiology. Using mathematics
to analyze physiological systems, the authors focus on models reflecting current research in
cardiovascular and pulmonary physiology. In particular, they present models describing blood
flow in the heart and the cardiovascular system, as well as the transport of oxygen and carbon
dioxide through the respiratory system and a model for baroreceptor regulation.
This is the most comprehensive introductory graduate or advanced undergraduate text in fluid
mechanics available. It builds from the fundamentals, often in a very general way, to
widespread applications to technology and geophysics. In most areas, an understanding of this
book can be followed up by specialized monographs and the research literature. The material
added to this new edition will provide insights gathered over 45 years of studying fluid
mechanics. Many of these insights, such as universal dimensionless similarity scaling for the
laminar boundary layer equations, are available nowhere else. Likewise for the generalized
vector field derivatives. Other material, such as the generalized stream function treatment,
shows how stream functions may be used in three-dimensional flows. The CFD chapter
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enables computations of some simple flows and provides entrée to more advanced literature.
*New and generalized treatment of similar laminar boundary layers. *Generalized treatment of
streamfunctions for three-dimensional flow . *Generalized treatment of vector field derivatives.
*Expanded coverage of gas dynamics. *New introduction to computational fluid dynamics.
*New generalized treatment of boundary conditions in fluid mechanics. *Expanded treatment of
viscous flow with more examples.
Part medicine, part biology, and part engineering, biomedicine and bioengineering are by their
nature hybrid disciplines. To make these disciplines work, engineers need to speak "medicine,"
and clinicians and scientists need to speak "engineering." Building a bridge between these two
worlds, Biofluid Mechanics: The Human Circulation integrates fluid and solid mechanics
relationships and cardiovascular physiology. The book focuses on blood rheology, steady and
unsteady flow models in the arterial circulation, and fluid mechanics through native heart
valves. The authors delineate the relationship between fluid mechanics and the development
of arterial diseases in the coronary, carotid, and ileo-femoral arteries. They go on to elucidate
methods used to evaluate the design of circulatory implants such as artificial heart valves,
stents, and vascular grafts. The book covers design requirements for the development of an
ideal artificial valve, including a discussion of the currently available mechanical and
bioprosthetic valves. It concludes with a detailed description of common fluid mechanical
measurements used for diagnosing arterial and valvular diseases as well as research studies
that examine the possible interactions between hemodynamics and arterial disease. Drawing
on a wide range of material, the authors cover both theory and practical applications. The book
breaks down fluid mechanics into key definitions and specific properties and then uses these
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pieces to construct a solid foundation for analyzing biofluid mechanics in both normal and
diseased conditions.
"The Application of Biofluid Mechanics: Boundary Effects on Phoretic Motions of Colloidal
Spheres" focuses on the phoretic motion behavior of various micron- to nanometer-size
particles. The content of this book is divided into two parts: one on the concentration gradientdriven diffusiophoresis and osmophoresis, and one on thermocapillary motion and
thermophoretic motion driven by temperature gradient. Diffusiophoresis and osmophoresis are
mainly used in biomedical engineering applications, such as drug delivery, purification, and the
description of the behavior of the immune system; thermocapillary motion and thermophoretic
motion are applied in the field of semiconductors as well as in suspended impurities removal.
The book also provides a variety of computer programming source codes compiled using
Fortran for researchers' future applications. This book is intended for chemical engineers,
biomedical engineers and scientists, biophysicists and fundamental chemotaxis researchers.
Dr. Po-Yuan Chen is an Assistant Professor at the Department of Biological Science and
Technology, China Medical University, Taichung, Taiwan.
Traditional research methodologies in the human respiratory system have always been
challenging due to their invasive nature. Recent advances in medical imaging and
computational fluid dynamics (CFD) have accelerated this research. This book compiles and
details recent advances in the modelling of the respiratory system for researchers, engineers,
scientists, and health practitioners. It breaks down the complexities of this field and provides
both students and scientists with an introduction and starting point to the physiology of the
respiratory system, fluid dynamics and advanced CFD modeling tools. In addition to a brief
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introduction to the physics of the respiratory system and an overview of computational
methods, the book contains best-practice guidelines for establishing high-quality computational
models and simulations. Inspiration for new simulations can be gained through innovative case
studies as well as hands-on practice using pre-made computational code. Last but not least,
students and researchers are presented the latest biomedical research activities, and the
computational visualizations will enhance their understanding of physiological functions of the
respiratory system.
This book addresses the need of practitioners and researchers in the biomedical sciences to
better understand the principles of biomechanics of soft tissue. This book will thoroughly
incorporate a number of applications and examples of biomechanics both from an engineering
and clinical standpoint. It starts with the fundamental of soft tissues biology and structures.
This is followed by providing the basic biomechanical principles such as stress-strain
relationship of tissues defining mechanical parameters. In turn, this paves the way for the
incorporation of appropriate applications such as radiotherapy, surgery and diagnostics.
Authored by a leading educator, this book teaches the fundamental mathematics and physics
concepts associated with medical imaging systems. Going beyond mere description of imaging
modalities, this book delves into the mechanisms of image formation and image quality
common to all imaging systems: contrast mechanisms, noise, and spatial and temporal
resolution, making it an important reference for medical physicists and biomedical engineering
students. This is an extensively revised new edition of The Physics of Medical X-Ray Imaging
by Bruce Hasegawa (Medical Physics Publishing, 1991), and includes a wide range of
modalities such as X-ray CT, MRI and SPECT.
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Fluid mechanics, the study of how fluids behave and interact under various forces and
in various applied situations—whether in the liquid or gaseous state or both—is
introduced and comprehensively covered in this widely adopted text. Fluid Mechanics,
Fourth Edition is the leading advanced general text on fluid mechanics. Changes for the
4th edition from the 3rd edition: Updates to several chapters and sections, including
Boundary Layers, Turbulence, Geophysical Fluid Dynamics, Thermodynamics and
Compressibility Fully revised and updated chapter on computational fluid dynamics
New chapter on Biofluid Mechanics by Professor Portonovo Ayyaswamy, the Asa
Whitney Professor of Dynamical Engineering at the University of Pennsylvania
This book is an update and extension of the classic textbook by Ludwig Prandtl,
Essentials of Fluid Mechanics. It is based on the 10th German edition with additional
material included. Chapters on wing aerodynamics, heat transfer, and layered flows
have been revised and extended, and there are new chapters on fluid mechanical
instabilities and biomedical fluid mechanics. References to the literature have been kept
to a minimum, and the extensive historical citations may be found by referring to
previous editions. This book is aimed at science and engineering students who wish to
attain an overview of the various branches of fluid mechanics. It will also be useful as a
reference for researchers working in the field of fluid mechanics.
Biofluid MechanicsThe Human Circulation, Second EditionCRC Press
This book investigates the unique hydrodynamics and heat transfer problems that are
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encountered in the vicinity of the critical point of fluids. Emphasis is given on
weightlessness conditions, gravity effects and thermovibrational phenomena. Near their
critical point, fluids indeed obey universal behavior and become very compressible and
expandable. Their comportment, when gravity effects are suppressed, becomes quite
unusual. The problems that are treated in this book are of interest to students and
researchers interested in the original behavior of near-critical fluids as well as to
engineers that have to manage supercritical fluids. A special chapter is dedicated to the
present knowledge of critical point phenomena. Specific data for many fluids are
provided, ranging from cryogenics (hydrogen) to high temperature (water). Basic
information in statistical mechanics, mathematics and measurement techniques is also
included. The basic concepts of fluid mechanics are given for the non-specialists to be
able to read the parts he is interested in. Asymptotic theory of heat transfer by
thermoacoustic processes is provided with enough details for PhD students or
researchers and engineers to begin in the field. Key spaces are described in details,
with many comparisons between theory and experiments to illustrate the topics.
This book presents an overview of the field of bioelectricity by demonstrating the
biological significance of electromagnetic fields, electrical properties of tissue, biological
effects of electromagnetic energy, and therapeutic applications and health hazards of
electromagnetic energy.
Proceedings of the 2nd International Symposium Biofluid Mechanics and Biorheology.
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June 25-28, 1989, Munich
Computational Cardiovascular Mechanics provides a cohesive guide to creating
mathematical models for the mechanics of diseased hearts to simulate the effects of
current treatments for heart failure. Clearly organized in a two part structure, this
volume discusses various areas of computational modeling of cardiovascular
mechanics (finite element modeling of ventricular mechanics, fluid dynamics) in addition
to a description an analysis of the current applications used (solid FE modeling, CFD).
Edited by experts in the field, researchers involved with biomedical and mechanical
engineering will find Computational Cardiovascular Mechanics a valuable reference.
Biofluid mechanics is the study of a certain class of biological problems from a fluid
mechanics point of view. Biofluid mechanics does not involve any new development of
the general principles of fluid mechanics but it does involve some new applications of
the method of fluid mechanics. Complex movements of fluids in the biological system
demand for their analysis professional fluid mechanics skills.
The motivation for writing aseries ofbooks on biomechanics is to bring this rapidly developing
subject to students of bioengineering, physiology, and mechanics. In the last decade
biomechanics has become a recognized disci pline offered in virtually all universities. Yet there
is no adequate textbook for instruction; neither is there a treatise with sufficiently broad
coverage. A few books bearing the title of biomechanics are too elementary, others are too
specialized. I have long feIt a need for a set of books that will inform students of the
physiological and medical applications of biomechanics, and at the same time develop their
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training in mechanics. We cannot assume that all students come to biomechanics already fully
trained in fluid and solid mechanics; their knowledge in these subjects has to be developed as
the course proceeds. The scheme adopted in the present series is as follows. First, some
basic training in mechanics, to a level about equivalent to the first seven chapters of the
author's A First Course in Continuum Mechanics (Prentice-Hall,lnc. 1977), is assumed. We
then present some essential parts of biomechanics from the point of view of bioengineering,
physiology, and medical applications. In the meantime, mechanics is developed through a
sequence of problems and examples. The main text reads like physiology, while the exercises
are planned like a mechanics textbook. The instructor may fil1 a dual role: teaching an
essential branch of life science, and gradually developing the student's knowledge in
mechanics.
Organised around problem solving, this book introduces the reader to computational
simulation, bridging fundamental theory with real-world applications.
This book surveys research results on the physical and mathematical modeling, as well as the
numerical simulation of complex fluid and structural mechanical processes occurring in the
human blood circulation system. Topics treated include continuum mechanical description;
choice of suitable liquid and wall models; mathematical analysis of coupled models; numerical
methods for flow simulation; parameter identification and model calibration; fluid-solid
interaction; mathematical analysis of piping systems; particle transport in channels and pipes;
artificial boundary conditions, and many more. The book was developed from lectures
presented by the authors at the Oberwolfach Research Institute (MFO), in Oberwolfach-Walke,
Germany, November, 2005.
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Traditionally, applications of biomechanics will model system-level aspects of the human body.
As a result, the majority of technological progress to date appears in system-level device
development. More recently, biomechanical initiatives are investigating biological sub-systems
such as tissues, cells, and molecules. Fueled by advances in experimental methods and
instrumentation, these initiatives, in turn, directly drive the development of biological nano- and
microtechnologies. A complete, concise reference, Biomechanics integrates coverage of
system and sub-system models, to enhance overall understanding of human function and
performance and open the way for new discoveries. Drawn from the third edition of the widely
acclaimed and bestselling The Biomedical Engineering Handbook, this is a comprehensive,
state-of-the-science resource concerning the principles and applications of biomechanics at
every level. The book presents substantial updates and revisions from the Handbook’s
previous editions, as well as an entirely new chapter introducing current methods and
strategies for modeling cellular mechanics. Organized in a systematic manner, the book begins
with coverage of musculoskeletal mechanics including hard- and soft tissue and joint
mechanics and their applications to human function. Contributions explore several aspects of
biofluid mechanics and cover a wide range of circulatory dynamics such as blood vessel and
blood cell mechanics and transport. Other topics include the mechanical functions and
significance of the human ear and the performance characteristics of the human body during
exercise and exertion. The book contains more than 140 illustrations, 60 tables, and a variety
of useful equations to assist in modeling biomechanical behaviors. Incorporating material
across the breadth of the field, Biomechanics is a complete, concise reference for the skilled
professional as well as an introduction to the novice or student of biomedical engineering.
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THEORY AND PRACTICE OF MODELING AND SIMULATING HUMAN PHYSIOLOGY
Written by a coinventor of the Human Patient Simulator (HPS) and past president of the
Society in Europe for Simulation Applied to Medicine (SESAM), Modeling and Simulation in
Biomedical Engineering: Applications in Cardiorespiratory Physiology is a compact and
consistent introduction to this expanding field. The book divides the modeling and simulation
process into five manageable steps--requirements, conceptual models, mathematical models,
software implementation, and simulation results and validation. A framework and a basic set of
deterministic, continuous-time models for the cardiorespiratory system are provided. This
timely resource also addresses advanced topics, including sensitivity analysis and setting
model requirements as part of an encompassing simulation and simulator design. Practical
examples provide you with the skills to evaluate and adapt existing physiologic models or
create new ones for specific applications. Coverage includes: Signals and systems Model
requirements Conceptual models Mathematical models Software implementation Simulation
results and model validation Cardiorespiratory system model Circulation Respiration
Physiologic control Sensitivity analysis of a cardiovascular model Design of model-driven acute
care training simulators “Uniquely qualified to author such a text, van Meurs is one of the
original developers of CAE Healthcare’s Human Patient Simulator (HPS). ...His understanding
of mathematics, human physiology, pharmacology, control systems, and systems engineering,
combined with a conversational writing style, results in a readable text. ...The ample
illustrations and tables also break up the text and make reading the book easier on the eyes.
...concise yet in conversational style, with real-life examples. This book is highly recommended
for coursework in physiologic modeling and for all who are interested in simulator design and
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development. The book pulls all these topics together under one cover and is an important
contribution to biomedical literature.” --IEEE Pulse, January 2014 “This book is written by a
professional engineer who is unique in that he seems to have a natural understanding of 3 key
areas as follows: the hardware involved with simulators, human physiology, and mathematical
modeling. Willem van Meurs is one of the inventors of the model-driven human patient
simulator (HPS), and so, he is very qualified to write this book. The book is written in a clear
way, using the first person throughout, in a conversational manner, with a style that involves
posing questions and answering them in subsequent text. ...The book starts with a very useful
introduction and background chapter, setting out the scene for the rest of the book. ...I have
used his book in enhancing my own talks and understanding human patient simulation and can
strongly recommend it.” --Simulation in Healthcare December, 2012 Reviewed by Mark A.
Tooley, Ph.D., Department of Medical Physics and Bioengineering, Royal United Hospital,
Combe Park, Bath, UK.
Vortex Formation in the Cardiovascular System will recapitulate the current knowledge about
the vortex formation in the cardiovascular system, from mechanics to cardiology. This can
facilitate the interaction between basic scientists and clinicians on the topic of the circulatory
system. The book begins with a synopsis of the fundamentals aspects of fluid mechanics to
give the reader the essential background to address the proceeding chapters. Then the
fundamental elements of vortex dynamics will be discussed, explaining the conditions for their
formation and the rules governing their dynamics. The main equations are accompanied by
mathematical models. Cardiovascular vortex formation is first analyzed in physiological,
healthy conditions in the heart chambers and in the large arterial vessels. The analysis is
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initially presented with an intuitive appeal grounded on the physical phenomena and a focus on
its clinical significance.In the proceeding chapters, the knowledge gained from either clinical or
basic science literature will be discussed. The corresponding mathematical elements will finally
be presented to ensure the adequate diligence. The proceeding chapters ensue to the analysis
of pathological conditions, when the reader may have developed the ability to recognize
normal from abnormal vortex formation phenomenon. Pathological vortex formation represents
vortices that develop at sites where normally laminar flow should exist, e.g. stenosis and
aneurisms. This analysis naturally leads to the interaction of vortices due to the surgical
procedures with respect to prediction of changes in vortex formation. The existing techniques,
from medical imaging to numerical simulations, to explore vortex flows in the cardiovascular
systems will also be described. The presentations are accompanied by the mathematical
definitions can that be understandable for reader without the advanced mathematical
background, while an interested reader with more advanced knowledge in mathematics can be
referred to references for further quantitative analyses. The book pursues the objective to
transfer the fundamental vortex formation phenomena with application to the cardiovascular
system to the reader. This book will be a valuable support for physicians in the evaluation of
vortex influence on diagnosis and therapeutic choices. At the same time, the book will provide
the rigorous information for research scientists, either from medicine and mechanics, working
on the cardiovascular circulation incurring with the physics of vortex dynamics.
Biomechanics: Principles and Applications offers a definitive, comprehensive review of this
rapidly growing field, including recent advancements made by biomedical engineers to the
understanding of fundamental aspects of physiologic function in health, disease, and
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environmental extremes. The chapters, each by a recognized leader in the field, addr
This uniquely readable, compact, and concise monograph lays a foundation of knowledge of
the underlying concepts of normal cardiovascular function. Students welcome the book's broad
overview as a practical partner or alternative to a more mechanistically oriented approach or
an encyclopedic physiology text. Especially clear explanations, ample illustrations, a helpful
glossary of terms, tutorials, and chapter-opening learning objectives provide superb guidance
for self-directed learning and help fill the gap in many of today's abbreviated physiology blocks.
A focus on well-established cardiovascular principles reflects recent, widely accepted
cardiovascular research. The supplemental CD-ROM is an interactive, dynamically linked
version of the book, which is organized by normal cardiovascular function and cardiac disease.
Students may begin a path of questioning with, for example, a disease condition and then
pursue background information through a series of links. Students can also link to the author's
regularly updated Web site for additional clinical information.

Improve Your Grasp of Fluid Mechanics in the Human Circulatory System_and
Develop Better Medical Devices Applied Biofluid Mechanics features a solid
grasp of the role of fluid mechanics in the human circulatory system that will help
in the research and design of new medical instruments, equipment, and
procedures. Filled with 100 detailed illustrations, the book examines
cardiovascular anatomy and physiology, pulmonary anatomy and physiology,
hematology, histology and function of blood vessels, heart valve mechanics and
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prosthetic heart valves, stents, pulsatile flow in large arteries, flow and pressure
measurement, modeling, and dimensional analysis.
Biofliudics has gained in importance in recent years, forcing engineers to redefine
mechanical engineering theories and apply them to biological functions. To date,
no book has successfully done this. Biofliud Mechanics in Cardiovascular
Systems is one of the first books to take an interdisciplinary approach to the
subject. Written by a professor and researcher, this book will combine
engineering principles with human biology to deliver a text specifically designed
for biomedical engineering professionals and students.
This authoritative book presents the basic knowledge and state-of-the-art
techniques necessary to carry out investigations of the cardiovascular system
using modeling and simulation. This volume contains chapters on anatomy,
physiology, continuum mechanics, as well as pathological changes in the
vasculature walls including the heart and their treatments. Methods of numerical
simulations are given and illustrated in particular by application to wall diseases.
In the years since the fourth edition of this seminal work was published, active
research has developed the Finite Element Method into the pre-eminent tool for
the modelling of physical systems. Written by the pre-eminent professors in their
fields, this new edition of the Finite Element Method maintains the
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comprehensive style of the earlier editions and authoritatively incorporates the
latest developments of this dynamic field. Expanded to three volumes the book
now covers the basis of the method and its application to advanced solid
mechanics and also advanced fluid dynamics. Volume Two: Solid and Structural
Mechanics is intended for readers studying structural mechanics at a higher
level. Although it is an ideal companion volume to Volume One: The Basis, this
advanced text also functions as a "stand-alone" volume, accessible to those who
have been introduced to the Finite Element Method through a different route.
Volume 1 of the Finite Element Method provides a complete introduction to the
method and is essential reading for undergraduates, postgraduates and
professional engineers. Volume 3 covers the whole range of fluid dynamics and
is ideal reading for postgraduate students and professional engineers working in
this discipline. Coverage of the concepts necessary to model behaviour, such as
viscoelasticity, plasticity and creep, as well as shells and plates.Up-to-date
coverage of new linked interpolation methods for shell and plate formations.New
material on non-linear geometry, stability and buckling of structures and large
deformations.
Designed for senior undergraduate or first-year graduate students in biomedical
engineering, Biofluid Mechanics: The Human Circulation, Second Edition teaches
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students how fluid mechanics is applied to the study of the human circulatory
system. Reflecting changes in the field since the publication of its predecessor,
this second edition has been extensively revised and updated. New to the
Second Edition Improved figures and additional examples More problems at the
end of each chapter A chapter on the computational fluid dynamic analysis of the
human circulation, which reflects the rapidly increasing use of computational
simulations in research and clinical arenas Drawing on each author’s experience
teaching courses on cardiovascular fluid mechanics, the book begins with
introductory material on fluid and solid mechanics as well as a review of
cardiovascular physiology pertinent to the topics covered in subsequent chapters.
The authors then discuss fluid mechanics in the human circulation, primarily
applied to blood flow at the arterial level. They also cover vascular implants and
measurements in the cardiovascular system.
Heat Transfer and Fluid Flow in Biological Processes covers emerging areas in
fluid flow and heat transfer relevant to biosystems and medical technology. This
book uses an interdisciplinary approach to provide a comprehensive prospective
on biofluid mechanics and heat transfer advances and includes reviews of the
most recent methods in modeling of flows in biological media, such as CFD.
Written by internationally recognized researchers in the field, each chapter
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provides a strong introductory section that is useful to both readers currently in
the field and readers interested in learning more about these areas. Heat
Transfer and Fluid Flow in Biological Processes is an indispensable reference for
professors, graduate students, professionals, and clinical researchers in the
fields of biology, biomedical engineering, chemistry and medicine working on
applications of fluid flow, heat transfer, and transport phenomena in biomedical
technology. Provides a wide range of biological and clinical applications of fluid
flow and heat transfer in biomedical technology Covers topics such as
electrokinetic transport, electroporation of cells and tissue dialysis, inert solute
transport (insulin), thermal ablation of cancerous tissue, respiratory therapies,
and associated medical technologies Reviews the most recent advances in
modeling techniques
The objective of this book is to illustrate in specific detail how cardiovascular
mechanics stands as a common pillar supporting such different clinical
successes as drugs for high blood pressure, prosthetic heart valves and coronary
artery bypass grafting, among others. This information is conveyed through a
comprehensive treatment of the overarching principles and theories that are
behind mechanobiological processes, aortic and arterial mechanics,
atherosclerosis, blood and microcirculation, hear valve mechanics, as well as
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medical devices and drugs. Examines all major theoretical and practical aspects
of mechanical forces related to the cardiovascular system. Discusses a unique
coverage of mechanical changes related to an aging cardiovascular system.
Provides an overview of experimental methods in cardiovascular mechanics.
Written by world-class researchers from Canada, the US and EU. Extensive
references are provided at the end of each chapter to enhance further study.
Michel R. Labrosse is the founder of the Cardiovascular Mechanics Laboratory at
the University of Ottawa, where he is a full professor within the Department of
Mechanical Engineering. He has been an active researcher in academia along
with being heavily associated with the University of Ottawa Heart Institute. He
has authored or co-authored over 90 refereed communications, and supervised
or co-supervised over 40 graduate students and post-docs.
Both broad and deep in coverage, Rubenstein shows that fluid mechanics
principles can be applied not only to blood circulation, but also to air flow through
the lungs, joint lubrication, intraocular fluid movement and renal transport. Each
section initiates discussion with governing equations, derives the state equations
and then shows examples of their usage. Clinical applications, extensive worked
examples, and numerous end of chapter problems clearly show the applications
of fluid mechanics to biomedical engineering situations. A section on
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experimental techniques provides a springboard for future research efforts in the
subject area. Uses language and math that is appropriate and conducive for
undergraduate learning, containing many worked examples and end of chapter
problems All engineering concepts and equations are developed within a
biological context Covers topics in the traditional biofluids curriculum, as well as
addressing other systems in the body that can be described by biofluid
mechanics principles, such as air flow through the lungs, joint lubrication,
intraocular fluid movement, and renal transport Clinical applications are
discussed throughout the book, providing practical applications for the concepts
discussed.
Requiring only an introductory background in continuum mechanics, including
thermodynamics, fluid mechanics, and solid mechanics, Biofluid Dynamics:
Principles and Selected Applications contains review, methodology, and
application chapters to build a solid understanding of medical implants and
devices. For additional assistance, it includes a glossary of biological terms,
many figures illustrating theoretical concepts, numerous solved sample problems,
and mathematical appendices. The text is geared toward seniors and first-year
graduate students in engineering and physics as well as professionals in
medicine and medical implant/device industries. It can be used as a primary
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selection for a comprehensive course or for a two-course sequence. The book
has two main parts: theory, comprising the first two chapters; and applications,
constituting the remainder of the book. Specifically, the author reviews the
fundamentals of physical and related biological transport phenomena, such as
mass, momentum, and heat transfer in biomedical systems, and highlights
complementary topics such as two-phase flow, biomechanics, and fluid-structure
interaction. Two appendices summarize needed elements of engineering
mathematics and CFD software applications, and these are also found in the fifth
chapter. The application part, in form of project analyses, focuses on the
cardiovascular system with common arterial diseases, organ systems, targeted
drug delivery, and stent-graft implants. Armed with Biofluid Dynamics, students
will be ready to solve basic biofluids-related problems, gain new physical insight,
and analyze biofluid dynamics aspects of biomedical systems.
The book presents the state of the art in the interdisciplinary field of fluid
mechanics applied to cardiovascular modelling. It is neither a monograph nor a
collection of research papers, rather an extended review in the field. It is
arranged in 4 scientific chapters each presenting thoroughly the approach of a
leading research team; two additional chapters prepared by biomedical scientists
present the topic by the applied perspective. A unique feature is a substantial
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(approx. one fourth of the book) medical introductory part, written by clinical
researchers for scientific readers, that would require a large effort to be collected
otherwise.
Transport processes represent important life-sustaining elements in all humans.
These include mass transfer processes, including gas exchange in the lungs,
transport across capillaries and alveoli, transport across the kidneys, and
transport across cell membranes. These mass transfer processes affect how
oxygen and carbon dioxide are exchanged in your bloodstream, how metabolic
waste products are removed from your blood, how nutrients are transported to
tissues, and how all cells function throughout the body. A discussion of kidney
dialysis and gas exchange mechanisms is included. Another element in
biomedical transport processes is that of momentum transport and fluid flow. This
describes how blood is propelled from the heart and throughout the
cardiovascular system, how blood elements affect the body, including gas
exchange, infection control, clotting of blood, and blood flow resistance, which
affects cardiac work. A discussion of the measurement of the blood resistance to
flow (viscosity), blood flow, and pressure is also included. A third element in
transport processes in the human body is that of heat transfer, including heat
transfer inside the body towards the periphery as well as heat transfer from the
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body to the environment. A discussion of temperature measurements and body
protection in extreme heat conditions is also included. Table of Contents:
Biomedical Mass Transport / Biofluid Mechanics and Momentum Transport /
Biomedical Heat Transport
Biofluid Mechanics is a throrough reference to the entire field. Written with
engineers and clinicians in mind, this book covers physiology and the
engineering aspects of biofluids. Effectively bridging the gap between engineers’
and clinicians’ knowledge bases, the text provides information on physiology for
engineers and information on the engineering side of biofluid mechanics for
clinicians. Clinical applications of fluid mechanics principles to fluid flows
throughout the body are included in each chapter. All engineering concepts and
equations are developed within a biological context, together with computational
simulation examples as well. Content covered includes; engineering models of
human blood, blood rheology in the circulation system and problems in human
organs and their side effects on biomechanics of the cardiovascular system. The
information contained in this book on biofluid principles is core to bioengineering
and medical sciences. Comprehensive coverage of the entire biofluid mechanics
subject provides you with an all in one reference, eliminating the need to collate
information from different sources Each chapter covers principles, needs,
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problems, and solutions in order to help you identify potential problems and
employ solutions Provides a novel breakdown of fluid flow by organ system, and
a quick and focused reference for clinicians
Introductory Biomechanics is a new, integrated text written specifically for
engineering students. It provides a broad overview of this important branch of the
rapidly growing field of bioengineering. A wide selection of topics is presented,
ranging from the mechanics of single cells to the dynamics of human movement.
No prior biological knowledge is assumed and in each chapter, the relevant
anatomy and physiology are first described. The biological system is then
analyzed from a mechanical viewpoint by reducing it to its essential elements,
using the laws of mechanics and then tying mechanical insights back to biological
function. This integrated approach provides students with a deeper
understanding of both the mechanics and the biology than from qualitative study
alone. The text is supported by a wealth of illustrations, tables and examples, a
large selection of suitable problems and hundreds of current references, making
it an essential textbook for any biomechanics course.
This book is a continuation ofmy Biomechanics.The first volume deals with the
mechanical properties of living tissues. The present volume deals with the
mechanics ofcirculation. A third volume willdeal with respiration, fluid balance,
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locomotion, growth, and strength. This volume is called Bio dynamics in order to
distinguish it from the first volume. The same style is followed. My objective is to
present the mechanical aspects ofphysiology in precise terms ofmechanics so
that the subject can become as lucid as physics. The motivation of writing this
series of books is, as I have said in the preface to the first volume, to bring
biomechanics to students ofbioengineer ing, physiology, medicine, and
mechanics. I have long felt a need for a set of books that willinform the students
ofthe physiological and medical applica tions ofbiomechanics,and at the same
time develop their training in mechan ics. In writing these books I have assumed
that the reader already has some basic training in mechanics, to a level about
equivalent to the first seven chapters of my First Course in Continuum Mechanics
(Prentice Hall, 1977). The subject is then presented from the point of view of life
science while mechanics is developed through a sequence of problems and
examples. The main text reads like physiology, while the exercises are planned
like a mechanics textbook.The instructor may filla dual role :teaching an essential
branch of life science, and gradually developing the student's knowledge in
mechanics.
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