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The chapters in this book are based upon lectures given at the NATO Advanced
Study Institute on Synthetic Membranes (June 26-July 8, 1983, Alcabideche,
Portugal), which provided an integrated presentation of syn thetic membrane
science and technology in three broad areas. Currently available membrane
formation mechanisms are reviewed, as well as the manner in which synthesis
conditions can be controlled to achieve desired membrane structures. Membrane
performance in a specific separa tionprocess involves complex phenomena, the
understanding of which re quires a multidisciplinary approach encompassing
polymer chemistry, phys ical chemistry, and chemical engineering. Progress
toward a global understanding of membrane phenomena is described in chapters
on the principles of membrane transport. The chapters on membrane processes
and applications highlight both established and emerging membrane processes,
and elucidate their myriad applications. It is our hope that this book will be an
enduring, comprehensive compen dium of the state of knowledge in the field of
synthetic membranes. We have been encouraged in that hope by numerous
expressions of interest in the book, coming from a variety of potential users.
Concepts of Biology is designed for the single-semester introduction to biology
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course for non-science majors, which for many students is their only college-level
science course. As such, this course represents an important opportunity for
students to develop the necessary knowledge, tools, and skills to make informed
decisions as they continue with their lives. Rather than being mired down with
facts and vocabulary, the typical non-science major student needs information
presented in a way that is easy to read and understand. Even more importantly,
the content should be meaningful. Students do much better when they
understand why biology is relevant to their everyday lives. For these reasons,
Concepts of Biology is grounded on an evolutionary basis and includes exciting
features that highlight careers in the biological sciences and everyday
applications of the concepts at hand.We also strive to show the
interconnectedness of topics within this extremely broad discipline. In order to
meet the needs of today's instructors and students, we maintain the overall
organization and coverage found in most syllabi for this course. A strength of
Concepts of Biology is that instructors can customize the book, adapting it to the
approach that works best in their classroom. Concepts of Biology also includes
an innovative art program that incorporates critical thinking and clicker questions
to help students understand--and apply--key concepts.
The Osmosis Student Learning Guide includes self-directed readings, easy-toPage 2/19
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follow illustrated explanations, guiding questions, inquiry-based activities, a lab
investigation, key vocabulary review and assessment review questions, along
with a post-test. It covers the following standards-aligned concepts: Cells - The
Basic units of Life; Cell Membrane and Cell Transport; Diffusion; Diffusion in the
Lungs; Osmosis: The Diffusion of Water; Passive Transport; Active Transport;
Osmosis in Plant Cells; and Osmosis in Animal Cells. Aligned to Next Generation
Science Standards (NGSS) and other state standards.
The latest knowledge on mineral ore genesis and the exploration of ore deposits
Global demand for metals has risen considerably over the past decade.
Geologists are developing new approaches for studying ore deposits and
discovering new sources. Ore Deposits: Origin, Exploration, and Exploitation is a
compilation of diverse case studies on new prospects in ore deposit geology
including atypical examples of mineral deposits and new methods for ore
exploration. Volume highlights include: Presentation of the latest research on a
range of ore deposit types Application of ore deposits to multiple areas of
geology and geophysical exploration Emphasis on diverse methods and tools for
the study of ore deposits Useful case studies for geologists in both academia and
industry Ore Deposits: Origin, Exploration, and Exploitation is a valuable
resource for economic geologists, mineralogists, petrologists, geochemists,
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mining engineers, research professionals, and advanced students in relevant
areas of academic study.
This authoritative book gathers together a broad range of ideas and topics that
define the field. It provides clear, concise, and comprehensive coverage of all
aspects of cellular physiology from fundamental concepts to more advanced
topics. The Third Edition contains substantial new material. Most chapters have
been thoroughly reworked. The book includes chapters on important topics such
as sensory transduction, the physiology of protozoa and bacteria, the regulation
of cell division, and programmed cell death. Completely revised and updated includes 8 new chapters on such topics as membrane structure, intracellular
chloride regulation, transport, sensory receptors, pressure, and olfactory/taste
receptors Includes broad coverage of both animal and plant cells Appendixes
review basics of the propagation of action potentials, electricity, and cable
properties Authored by leading experts in the field Clear, concise, comprehensive
coverage of all aspects of cellular physiology from fundamental concepts to more
advanced topics
Membrane Structure
With a detailed analysis of the mass transport through membrane layers and its
effect on different separation processes, this book provides a comprehensive
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look at the theoretical and practical aspects of membrane transport properties
and functions. Basic equations for every membrane are provided to predict the
mass transfer rate, the concentration distribution, the convective velocity, the
separation efficiency, and the effect of chemical or biochemical reaction taking
into account the heterogeneity of the membrane layer to help better understand
the mechanisms of the separation processes. The reader will be able to describe
membrane separation processes and the membrane reactors as well as choose
the most suitable membrane structure for separation and for membrane reactor.
Containing detailed discussion of the latest results in transport processes and
separation processes, this book is essential for chemistry students and
practitioners of chemical engineering and process engineering. Detailed survey
of the theoretical and practical aspects of every membrane process with specific
equations Practical examples discussed in detail with clear steps Will assist in
planning and preparation of more efficient membrane structure separation
Diffusion in Liquids: A Theoretical and Experimental Study aims to discuss the
principles, applications, and advances in the field of diffusion, thermal diffusion, and
thermal conduction in liquid systems. The book covers topics such as the principles of
non-equilibrium thermodynamics; diffusion in binary and multicompetent systems; and
experimental methods of studying diffusion processes in liquids. Also covered in the
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book are topics such as the theoretical interpretations of diffusion coefficients;
hydrodynamic and kinetic theories; and diffusion in electrolyte systems. The text is
recommended for physicists who would like to know more about the concepts and
updates in the field of diffusion.
Due to their vital involvement in a wide variety of housekeeping and specialized cellular
functions, exocytosis and endocytosis remain among the most popular subjects in
biology and biomedical sciences. Tremendous progress in understanding these
complex intracellular processes has been achieved by employing a wide array of
research tools ranging from classical biochemical methods to modern imaging
techniques. In Exocytosis and Endocytosis, skilled experts provide the most up-todate,step-by-step laboratory protocols for examining molecular machinery and
biological functions of exocytosis and endocytosis in vitro and in vivo. Following the
highly successful Methods in Molecular BiologyTM series format, the chapters present
an introduction outlining the principle behind each technique, a list of the necessary
materials, an easy to follow, readily reproducible protocol, and a Notes section offering
tips on troubleshooting and avoiding known pitfalls. Insightful to both newcomers and
seasoned professionals, Exocytosis and Endocytosis offers a unique and highly
practical guide to versatile laboratory tools developed to study various aspects of
intracellular vesicle trafficking in simple model systems and living organisms.
Transport and Diffusion across Cell Membranes is a comprehensive treatment of the
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transport and diffusion of molecules and ions across cell membranes. This book shows
that the same kinetic equations (with appropriate modification) can describe all the
specialized membrane transport systems: the pores, the carriers, and the two classes
of pumps. The kinetic formalism is developed step by step and the features that make a
system effective in carrying out its biological role are highlighted. This book is organized
into six chapters and begins with an introduction to the structure and dynamics of cell
membranes, followed by a discussion on how the membrane acts as a barrier to the
transmembrane diffusion of molecules and ions. The following chapters focus on the
role of the membrane's protein components in facilitating transmembrane diffusion of
specific molecules and ions, measurements of diffusion through pores and the kinetics
of diffusion, and the structure of such pores and their biological regulation. This book
methodically introduces the reader to the carriers of cell membranes, the kinetics of
facilitated diffusion, and cotransport systems. The primary active transport systems are
considered, emphasizing the pumping of an ion (sodium, potassium, calcium, or proton)
against its electrochemical gradient during the coupled progress of a chemical reaction
while a conformational change of the pump enzyme takes place. This book is of interest
to advanced undergraduate students, as well as to graduate students and researchers
in biochemistry, physiology, pharmacology, and biophysics.
Ion channels are proteins that make pores in the membranes of excitable cells present
both in the brain and the body. These cells are not only responsible for converting
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chemical and mechanical stimuli into the electrical signals but are also liable for
monitoring vital functions. All our activities, from the blinking of our eyes to the beating
of our heart and all our senses from smell to sight, touch, taste and hearing are
regulated by the ion channels. This book will take us on an expedition describing the
role of ion channels in congenital and acquired diseases and the challenges and
limitations scientist are facing in the development of drugs targeting these membrane
proteins.
Alumina Ceramics: Biomedical and Clinical Applications examines the extraordinary
material, Alumina, and its use in biomedicine and industry. Sections discuss the
fundamentals of Alumina Ceramics, look at the various industrial applications, and
examine a variety of medical applications. Readers will find this to be an invaluable and
unique resource for researchers, clinical professionals, engineers, and advanced level
students. Alumina ceramics are a leading biomaterial used for specialist medical
applications, such as bionic implants and tissue engineering, and the only biomaterial
commercially viable for use as bearings for orthopedic hip replacements. As such, this
book is a timely resource on the topics discussed. Provides a unique and thorough
review of Alumina ceramics Written by one of the world’s leading experts in
bioceramics and advanced industrial ceramics, especially alumina Targeted to
researchers in the materials, clinical and dental fields Enables the non-expert with an
overview of the underlying alumina technology, major challenges, major successes and
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future directions
The Principles of Biology sequence (BI 211, 212 and 213) introduces biology as a
scientific discipline for students planning to major in biology and other science
disciplines. Laboratories and classroom activities introduce techniques used to study
biological processes and provide opportunities for students to develop their ability to
conduct research.
Membrane Physiology (Second Edition) is a soft-cover book containing portions of
Physiology of Membrane Disorders (Second Edition). The parent volume contains six
major sections. This text encompasses the first three sections: The Nature of Biological
Membranes, Methods for Studying Membranes, and General Problems in Membrane
Biology. We hope that this smaller volume will be helpful to individuals interested in
general physiology and the methods for studying general physiology. THOMAS E.
ANDREOLI JOSEPH F. HOFFMAN DARRELL D. FANESTIL STANLEY G. SCHULTZ
vii Preface to the Second Edition The second edition of Physiology of Membrane
Disorders represents an extensive revision and a considerable expansion of the first
edition. Yet the purpose of the second edition is identical to that of its predecessor,
namely, to provide a rational analysis of membrane transport processes in individual
membranes, cells, tissues, and organs, which in tum serves as a frame of reference for
rationalizing disorders in which derangements of membrane transport processes playa
cardinal role in the clinical expression of disease. As in the first edition, this book is
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divided into a number of individual, but closely related, sections. Part V represents a
new section where the problem of transport across epithelia is treated in some detail.
Finally, Part VI, which analyzes clinical derangements, has been enlarged appreciably.

This text is designed for a first course in biological mass transport, and the
material in it is presented at a level that is appropriate to advanced
undergraduates or early graduate level students. Its orientation is somewhat
more physical and mathematical than a biology or standard physiology text,
reflecting its origins in a transport course that I teach to undergraduate (and
occasional graduate) biomedical engineering students in the Whiting School of
Engineering at Johns Hopkins. The audience for my cours- and presumably for
this text - also includes chemical engineering undergraduates concentrating in
biotechnology, and graduate students in biophysics. The organization of this
book differs from most texts that at tempt to present an engineering approach to
biological transport. What distinguishes biological transport from other mass
transfer processes is the fact that biological transport is biological. Thus, we do
not start with the engineering principles of mass transport (which are well
presented elsewhere) and then seek biological ap plications of these principles;
rather, we begin with the biological processes themselves, and then develop the
tools that are needed to describe them. As a result, more physiology is presented
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in this text than is often found in books dealing with engineering applica tions in
the life sciences.
A number of techniques to study ion channels have been developed since the
electrical basis of excitability was first discovered. Ion channel biophysicists have
at their disposal a rich and ever-growing array of instruments and reagents to
explore the biophysical and structural basis of sodium channel behavior. Armed
with these tools, researchers have made increasingly dramatic discoveries about
sodium channels, culminating most recently in crystal structures of voltage-gated
sodium channels from bacteria. These structures, along with those from other
channels, give unprecedented insight into the structural basis of sodium channel
function. This volume of the Handbook of Experimental Pharmacology will
explore sodium channels from the perspectives of their biophysical behavior,
their structure, the drugs and toxins with which they are known to interact,
acquired and inherited diseases that affect sodium channels and the techniques
with which their biophysical and structural properties are studied.
The diffusive gradients in thin-films (DGT) technique is a means of measuring the
concentration and speciation of metals in natural waters. Edited by one of the
pioneers of the technique, this unique volume provides a complete and
authoritative guide to the theory and applications of DGT. The book includes
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explanations of the fundamental principles of DGT, accessible to readers with a
modest background in chemistry, as well as more advanced chapters that
provide a thorough treatment of the physical and chemical dynamics of this
technique and evaluate how well it mimics the biological uptake process.
Chapters on natural waters, soils and sediments illustrate the applications of
DGT, and detailed instructions are included on how to use DGT in practice.
Combining the fundamentals of DGT with more advanced principles, this is an
indispensable text for students, researchers and professional scientists interested
in the chemistry of natural waters, soils and sediments.
A Top 25 CHOICE 2016 Title, and recipient of the CHOICE Outstanding
Academic Title (OAT) Award. How much energy is released in ATP hydrolysis?
How many mRNAs are in a cell? How genetically similar are two random people?
What is faster, transcription or translation?Cell Biology by the Numbers explores
these questions and dozens of others provid
Exploring the characterization, thermodynamics and structural, mechanical,
thermal and transport behavior of polymers as melts, solutions and solids, this
text covers essential concepts and breakthroughs in reactor design and polymer
production and processing. It contains modern theories, end-of-chapter problems
and real-world examples for a clear understanding of polymer function and
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development. Fundamentals of Polymer Engineering, Second Edition provides a
thorough grounding in the fundamentals of polymer science for more advanced
study in the field of polymers. Topics include reaction engineering of step-growth
polymerization, emulsion polymerization, and polymer diffusion.
Basic Equations of the Mass Transport Through a Membrane LayerElsevier
This presentation describes various aspects of the regulation of tissue
oxygenation, including the roles of the circulatory system, respiratory system, and
blood, the carrier of oxygen within these components of the cardiorespiratory
system. The respiratory system takes oxygen from the atmosphere and
transports it by diffusion from the air in the alveoli to the blood flowing through the
pulmonary capillaries. The cardiovascular system then moves the oxygenated
blood from the heart to the microcirculation of the various organs by convection,
where oxygen is released from hemoglobin in the red blood cells and moves to
the parenchymal cells of each tissue by diffusion. Oxygen that has diffused into
cells is then utilized in the mitochondria to produce adenosine triphosphate
(ATP), the energy currency of all cells. The mitochondria are able to produce
ATP until the oxygen tension or PO2 on the cell surface falls to a critical level of
about 4–5 mm Hg. Thus, in order to meet the energetic needs of cells, it is
important to maintain a continuous supply of oxygen to the mitochondria at or
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above the critical PO2 . In order to accomplish this desired outcome, the
cardiorespiratory system, including the blood, must be capable of regulation to
ensure survival of all tissues under a wide range of circumstances. The purpose
of this presentation is to provide basic information about the operation and
regulation of the cardiovascular and respiratory systems, as well as the
properties of the blood and parenchymal cells, so that a fundamental
understanding of the regulation of tissue oxygenation is achieved.
The fourth edition of this text highlights the authors' continuing commitment to
provide molecular cell biology topics, supported by the experiments and
techniques that established them. Streamlined coverage, new pedagogy and a
CD-ROM help to reinforce key concepts.
Offers a comprehensive overview of membrane science and technology from a
single source Written by a renowned author with more than 40 years’ experience
in membrane science and technology, and polymer science Covers all major
current applications of membrane technology in two definitive volumes Includes
academic analyses, applications and practical problems for each existing
membrane technology Includes novel applications such as membrane reactors,
hybrid systems and optical resolution as well as membrane fuel cells
Exploring the chemistry of synthesis, mechanisms of polymerization, reaction
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engineering of step-growth and chain-growth polymerization, polymer
characterization, thermodynamics and structural, mechanical, thermal and
transport behavior of polymers as melts, solutions and solids, Fundamentals of
Polymer Engineering, Third Edition covers essential concepts and breakthroughs
in reactor design and polymer production and processing. It contains modern
theories and real-world examples for a clear understanding of polymer function
and development. This fully updated edition addresses new materials,
applications, processing techniques, and interpretations of data in the field of
polymer science. It discusses the conversion of biomass and coal to plastics and
fuels, the use of porous polymers and membranes for water purification, and the
use of polymeric membranes in fuel cells. Recent developments are brought to
light in detail, and there are new sections on the improvement of barrier
properties of polymers, constitutive equations for polymer melts, additive
manufacturing and polymer recycling. This textbook is aimed at senior
undergraduate students and first year graduate students in polymer engineering
and science courses, as well as professional engineers, scientists, and chemists.
Examples and problems are included at the end of each chapter for concept
reinforcement.
Cellular water exchange is often considered in terms of a change in volume,
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where a net flux of water moves across the cell membrane due to a change in
osmotic pressure. Osmotic pressure can cause a cell to shrink or swell, however,
rapid water exchange persists across the membrane even when the volume of
the cell is constant. Steady-state transmembrane water exchange describes the
exchange of water across the cell membranes which results in no net change in
cell volume. This exchange is astonishingly rapid; the entire pool of intracellular
water of a Saccharomyces cerevisiae cell may exchange 2-5 times per second.
Steady-state water exchange can occur through two major routes. The first of
these routes is through passive, osmotically driven processes. Passive water
exchange occurs through simple diffusion through the membrane and facilitated
diffusion through aquaporin water channels. The second route of steady-state
water exchange is through energetically driven active processes. Water
chaperones many ions and molecules as they cross the membrane in
energetically associated processes. "Active water cycling" was coined by
Springer and coworkers to describe the potential for these energetically driven
processes to provide diagnostically useful information in an MRI scan. MRI
measurements of water exchange has been demonstrated to relate to the activity
of ATP driven ion pumps located in the membrane specifically, the Na+/K+
ATPase in mammalian cells and the H+ATPase in yeast cells. The dynamics of
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the relationships between growth, glucose metabolism and steady state water
exchange regulation are still poorly understood. In this work, Saccharomyces
cerevisiae was used as a model organism to study water exchange kinetics in
contexts that are metabolically relevant as well as potentially diagnostically
significant. Using a combination of batch cultures, continuous culture systems,
and the Yeast Knockout Library, we explore the effects of cell growth, glucose
metabolism and the expression of various membrane transporter genes on the
rate constant for steady-state water exchange. In addition, we also demonstrate
how commercially available baking yeast can be used to model a change in
water exchange rate. Using this model, we show how water exchange rates can
affect the observed relaxivity of two MRI contrast agents.
Though it incorporates much new material, this new edition preserves the general
character of the book in providing a collection of solutions of the equations of
diffusion and describing how these solutions may be obtained.
“Hear and Mass Transfer” is a comprehensive textbook for the students of
Mechanical Engineering and a must-buy for the aspirants of different entrance
examinations including GATE and UPSC. Divided into 5 parts, the book delves
into the subject beginning from Basic Concepts and goes on to discuss Heat
Transfer (by Convection and Radiation) and Mass Transfer. The book also
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becomes useful as a question bank for students as it offers university as well as
entrance exam questions with solutions.
John E. Hall’s Pocket Companion to Guyton and Hall Textbook of Medical
Physiology, 12th Edition offers at-a-glance reference to the most important facts
and concepts from one of the world’s favorite medical physiology texts, all in a
portable, quick-access format. It assembles all of the physiologic data and
principles needed for the study of medicine, presents them in a concise, nononsense manner, and fits them into your pocket – for convenient access
anytime! Efficiently review key concepts thanks to a concise, at-a-glance format.
Carry the same authoritative, useful knowledge that readers of Guyton have
come to trust – right in your pocket. Easily locate more in-depth discussions
inside the parent text with abundant cross-references and a parallel chapter
organization. Quickly access all of the most current physiology information on the
go.
Discussing a comprehensive range of topics, Advanced Pharmaceutics: Physicochemical
Principles reviews all aspects of physical pharmacy. The book explains the basic, mechanistic,
and quantitative interpretation skills needed to solve physical pharmacy related problems. The
author supplies a strong fundamental background and extensively covers therm
The book explains fundamental and advanced topics related to the field of membrane science
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including extensive coverage of material selection, preparation, characterization and
applications of various membranes. Explores both preparation and wide range of applications
for all possible membranes, contains an exclusive chapter on functionalized membranes and
incorporation of stimuli responsive membranes in each type and includes exercise problems
after each chapter It also discusses new membrane operations as membrane reactors and
membrane contactors
Authoritative, thorough, and engaging, Life: The Science of Biology achieves an optimal
balance of scholarship and teachability, never losing sight of either the science or the student.
The first introductory text to present biological concepts through the research that revealed
them, Life covers the full range of topics with an integrated experimental focus that flows
naturally from the narrative. This approach helps to bring the drama of classic and cutting-edge
research to the classroom - but always in the context of reinforcing core ideas and the
innovative scientific thinking behind them. Students will experience biology not just as a litany
of facts or a highlight reel of experiments, but as a rich, coherent discipline.
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