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Applied Biofluids Mechanics

Po-Yuan Chen

the definitive textbook for advanced students studying a biologically grounded course in fluid mechanics combining physical
fundamentals with examples and applications drawn from real world biological systems includes over 120 multicomponent end of

chapter problems matlab and maple tm code and flexible pathways for tailor made courses

biofluid mechanics an introduction to fluid mechanics macrocirculation and microcirculation shows how fluid mechanics principles
can be applied not only to blood circulation but also to air flow through the lungs joint lubrication intraocular fluid movement renal
transport among other specialty circulations this new second edition increases the breadth and depth of the original by expanding
chapters to cover additional biofluid mechanics principles disease criteria and medical management of disease with supporting
discussions of the relevance and importance of current research calculations related both to the disease and the material covered
in the chapter are also now provided uses language and math that is appropriate and conducive for undergraduate learning
containing many worked examples and end of chapter problems develops all engineering concepts and equations within a
biological context covers topics in the traditional biofluids curriculum and addresses other systems in the body that can be
described by biofluid mechanics principles discusses clinical applications throughout the book providing practical applications for the
concepts discussed new additional worked examples with a stronger connection to relevant disease conditions and experimental
techniques new improved pedagogy with more end of chapter problems images tables and headings to better facilitate learning and

comprehension of the material

biofluid mechanics an introduction to fluid mechanics macrocirculation and microcirculation third edition shows how fluid mechanics
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principles can be applied not only to blood circulation but also to air flow through the lungs joint lubrication intraocular fluid
movement renal transport and other specialty circulations this new edition contains new homework problems and worked examples
including matlab based examples in addition new content has been added on such relevant topics as womersley and oscillatory
flows with advanced topics in the text now denoted for instructor convenience this book is particularly suitable for both senior and
graduate level courses in biofluids uses language and math that is appropriate and conducive for undergraduate and first year
graduate learning contains new worked examples and end of chapter problems covers topics in the traditional biofluids curriculum
also addressing other systems in the body discusses clinical applications throughout the book providing practical applications for
the concepts discussed includes more advanced topics to help instructors teach an undergraduate course without a loss of

continuity in the class

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
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needs 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

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

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 prosthetic heart valves stents pulsatile flow in large arteries flow and pressure measurement modeling and

dimensional analysis

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
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industries it can be used as a primary 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

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
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specifically designed for biomedical engineering professionals and students and looks at the important applications of biofluid

mechanics from an engineering perspective

mary d frame

a reference manual for students and researchers in bioengineering combines fundamental and applied research topics of fluid
dynamics and heat transfer in biological systems providing an understanding of transport processes and biofluid mechanics
strategies for disease diagnosis and therapy this book also includes a chapter on the working principles of commonly used medical
devices which makes it a complete guide for engineering students from foreword by ramjee repaka phd associate professor
department of biomedical engineering indian institute of technology ropar punjab india biofluid mechanics is a branch of science
that deals with fluid mechanics in living organisms progress in biofluid mechanics has led to extraordinary advancements in biology
including the development of the artificial hearts heart valves stents and more this new and expanded edition of biofluid dynamics
of human body systems is a comprehensive guide on the physical and chemical properties of fluids in the human body covering the
circulatory respiratory brain urinary digestive and maternal fetal systems offering a complete presentation of the physics and
applications of bioheat and biofluid transport in the human body and organ systems this volume also illustrates the necessary
methodology and physics associated with the mathematical modeling of heat and mass exchange in our body it discusses

applications of dimensional analysis in bioengineering as well as bioheat and biomass transfer in the human body

a reference manual for students and researchers in bioengineering combines fundamental and applied research topics of fluid

dynamics and heat transfer in biological systems providing an understanding of transport processes and biofluid mechanics
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strategies for disease diagnosis and therapy this book also includes a chapter on the working principles of commonly used medical
devices which makes it a complete guide for engineering students from foreword by ramjee repaka phd associate professor
department of biomedical engineering indian institute of technology ropar punjab india biofluid mechanics is a branch of science
that deals with fluid mechanics in living organisms progress in biofluid mechanics has led to extraordinary advancements in biology
including the development of the artificial hearts heart valves stents and more this new and expanded edition of biofluid dynamics
of human body systems is a comprehensive guide on the physical and chemical properties of fluids in the human body covering the
circulatory respiratory brain urinary digestive and maternal fetal systems offering a complete presentation of the physics and
applications of bioheat and biofluid transport in the human body and organ systems this volume also illustrates the necessary
methodology and physics associated with the mathematical modeling of heat and mass exchange in our body it discusses

applications of dimensional analysis in bioengineering as well as bioheat and biomass transfer in the human body

the department of engineering science and hechanics at virginia polytechnic institute and state university spon sored the first mid
atlantic conference on bio fluid mechanics which was held in blacksburg virginia during the period 9 11 august 1978 some 40 life
scientists engineers physicians and others who share a common interest in the advancement of basic and applied knowledge in bio
fluid mechanics gathered at the donaldson brown center for continuing education to hear 25 papers presented in seven technical
sessions at the conclusion of the conference those present decided unanimously that its success warranted having at least one
more and that it was conceptually a sound idea to plan it on a biennial basis for late spring hence the second mid atlantic
conference on bio fluid mechanics took place at virginia tech on may 4 6 1980 this volume documents the proceedings of the

second conference it contains full texts of 23 contributed papers 2 guest lectures and 1 invited seminar the papers are gr9uped
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according to subject matter beginning with 3 in the area of respiration followed by 1 in kidney dialysis 1 in reproduction 1 in joint
lubrication 1 in prosthetic fluidics 2 in zoology and ending with 14 in the general field of cardiovascular dynamics of the latter 5 deal
with the subject of heart valves 2 concern themselves with the microcirculation 6 address vascular system hemodynamics and 1

covers some aspects of blood rheology

up to date coverage of biofluid mechanics and applications in medical devices this thoroughly revised textbook shows how fluid
mechanics works in the human circulatory system and offers cutting edge applications in the development and design of medical
instruments equipment and procedures applied biofluid mechanics second edition examines cardiovascular anatomy and physiology
hematology blood vessel histology and function heart valve mechanics and prosthetic valves stents pulsatile flow in large arteries
measurements dimensional analysis and more this edition contains updated information on pulsatile flow modeling and a brand new
chapter that explains renal biofluids the book also features online materials for both students and instructors including a solutions
manual review of biofluid mechanics concepts cardiovascular structure and function pulmonary anatomy and physiology and
respiration hematology and blood rheology anatomy and physiology of blood vessels mechanics of heart valves pulsatile flow in

large arteries flow and pressure measurement modeling lumped parameter mathematical models renal biofluids

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
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biofluid mechanics embraces the flow of life it is intimate and personal and situates at the intersection of engineering physics
mathematics and biology the author has dual expertise in fluid mechanics and medicine and shares this unique perspective for the
book s two major goals 1 provide the student with an understanding of fundamental fluid mechanics and 2 put that understanding
into a biological context the level of the book is aimed at the advanced undergraduate and graduate student so for most it would be
a second course in fluid mechanics though a novice with strong mathematical experience can benefit as well the content is derived
from class notes developed over many years of teaching the subject at northwestern university and the university of michigan
students from many backgrounds have been taught from these notes including engineering mathematics physics and medicine with

650 references the book can also serve as a general reference for biofluid mechanics

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
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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 pieces to construct a solid foundation for analyzing biofluid mechanics in both normal

and diseased conditions

designed for senior undergraduate or first year graduate students in biomedical engineering biofluid mechanics the human
circulation second edition teaches 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 ex

biofluid dynamics builds a solid understanding of medical implants and devices from a bioengineering standpoint the text features
extensive worked examples and mathematical appendices exercises and project assignments to stimulate critical thinking and build
problem solving skills numerous illustrations including a 16 page full color insert computer simulations of biofluid dynamics
processes and medical device operations tools for solving basic biofluid problems and a glossary of terms the text can be used as
a primary selection for a comprehensive course or for a two course sequence or as a reference for professionals in biomedical

engineering and medicine

papers presented at the asme international mechanical engineering congress and exposition

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

gradient driven diffusiophoresis and osmophoresis and one on thermocapillary motion and thermophoretic motion driven by
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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
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