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4G3DND - NADIA MAURICIO
The ability of the United States to sustain a dominant global position in biotechnology lies in maintaining its primacy in basic life-science research and developing a strong resource base for bioprocess engineering and bioproduct manufacturing. This book examines the status of bioprocessing and biotechnology in the United States; current bioprocess technology, products, and opportunities; and challenges of the future and what must be done to
meet those challenges. It gives recommendations for action to
provide suitable incentives to establish a national program in bioprocess-engineering research, development, education, and tech-

nology transfer.
This book is the culmination of three decades of accumulated experience in teaching biotechnology professionals. It distills the
fundamental principles and essential knowledge of cell culture
processes from across many diﬀerent disciplines and presents
them in a series of easy-to-follow, comprehensive chapters. Practicality, including technological advances and best practices, is emphasized. This second edition consists of major updates to all relevant topics contained within this work. The previous edition has
been successfully used in training courses on cell culture bioprocessing over the past seven years. The format of the book is well--
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suited to fast-paced learning, such as is found in the intensive
short course, since the key take-home messages are prominently
highlighted in panels. The book is also well-suited to act as a reference guide for experienced industrial practitioners of mammalian cell cultivation for the production of biologics.
The emergence and reﬁnement of techniques in molecular biology has changed our perceptions of medicine, agriculture and environmental management. Scientiﬁc breakthroughs in gene expression, protein engineering and cell fusion are being translated by a
strengthening biotechnology industry into revolutionary new products and services. Many a student has been enticed by the
promise of biotechnology and the excitement of being near the
cutting edge of scientiﬁc advancement. However, graduates
trained in molecular biology and cell manipulation soon realise
that these techniques are only part of the picture. Reaping the
full beneﬁts of biotechnology requires manufacturing capability involving the large-scale processing of biological material. Increasingly, biotechnologists are being employed by companies to work
in co-operation with chemical engineers to achieve pragmatic
commercial goals. For many years aspects of biochemistry and
molecular genetics have been included in chemical engineering
curricula, yet there has been little attempt until recently to teach
aspects of engineering applicable to process design to biotechnologists. This textbook is the ﬁrst to present the principles of bioprocess engineering in a way that is accessible to biological scientists. Other texts on bioprocess engineering currently available assume that the reader already has engineering training. On the
other hand, chemical engineering textbooks do not consider examples from bioprocessing, and are written almost exclusively
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with the petroleum and chemical industries in mind. This publication explains process analysis from an engineering point of view,
but refers exclusively to the treatment of biological systems.
Over 170 problems and worked examples encompass a wide
range of applications, including recombinant cells, plant and animal cell cultures, immobilised catalysts as well as traditional fermentation systems. * * First book to present the principles of bioprocess engineering in a way that is accessible to biological scientists * Explains process analysis from an engineering point of
view, but uses worked examples relating to biological systems *
Comprehensive, single-authored * 170 problems and worked examples encompass a wide range of applications, involving recombinant plant and animal cell cultures, immobilized catalysts, and
traditional fermentation systems * 13 chapters, organized according to engineering sub-disciplines, are groupled in four sections Introduction, Material and Energy Balances, Physical Processes,
and Reactions and Reactors * Each chapter includes a set of
problems and exercises for the student, key references, and a list
of suggestions for further reading * Includes useful appendices,
detailing conversion factors, physical and chemical property data,
steam tables, mathematical rules, and a list of symbols used *
Suitable for course adoption - follows closely curricula used on
most bioprocessing and process biotechnology courses at senior
undergraduate and graduate levels.
Textbook for junior and senior level majors in chemical engineering covering the ﬁeld of biochemical engineering.
The biology, biotechnology, chemistry, pharmacy and chemical
engineering students at various universtiy and engineering institu-
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tions are required to take the Biochemical Engineering course either as an elective or compulsory subject. This book is written
keeping in mind the need for a text book on afore subject for students from both engineering and biology backgrounds. The main
feature of this book is that it contains the solved problems, which
help the students to understand the subject better. The book is divided into three sections: Enzyme mediated bioprocess, whole
cell mediated bioprocess and the engineering principle in bioprocess. Dr. Rajiv Dutta is Professor in Biotechnology and Director,
Amity Institute of Biotechnology, Lucknow. He earned his M.
Tech. in Biotechnology and Engineering from the Department of
Chemical Engineering, IIT, Kharagpur and Ph.D. in Bioelectronics
from BITS, Pilani. He has taught Biochemical Engineering and Biophysics to B.E., M.E. and M.Sc. level student carried out advanced
research in the area of Ion channels at the Department of Botany
at Oklahoma State University, Stillwater and Department of Biological Sciences at Purdue University, West Lafayette, IN. He also
holds the position of Nanion Technologies Adjunct Research Professor at Research Triangle Institute, RTP, NC. He had received
various awards including JCI Outstanding Young Person of India
and ISBEM Dr. Ramesh Gulrajani Memorial Award 2006 for outstanding research in electro physiology.
This two-volume book on biomass is a reﬂection of the increase in
biomass related research and applications, driven by overall higher interest in sustainable energy and food sources, by increased
awareness of potentials and pitfalls of using biomass for energy,
by the concerns for food supply and by multitude of potential biomass uses as a source material in organic chemistry, bringing in
the concept of bio-reﬁnery. It reﬂects the trend in broadening of
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biomass related research and an increased focus on second-generation bio-fuels. Its total of 40 chapters spans over diverse areas
of biomass research, grouped into 9 themes.
This book concentrates on the topic of physical and chemicalequilibrium. Using the simplest mathematics along with numerousnumerical examples it accurately and rigorously covers physical
andchemical equilibrium in depth and detail. It continues tocover
the topics found in the ﬁrst edition however numerousupdates
have been made including: Changes in naming and notation(the
ﬁrst edition used the traditional names for the Gibbs FreeEnergy
and for Partial Molal Properties, this edition uses the morepopular
Gibbs Energy and Partial Molar Properties,) changes insymbols
(the ﬁrst edition used the Lewis-Randal fugacity rule andthe popular symbol for the same quantity, this edition only usesthe popular notation,) and new problems have been added to thetext. Finally the second edition includes an appendix about theBridgman
table and its use.
This work provides comprehensive coverage of modern biochemical engineering, detailing the basic concepts underlying the behaviour of bioprocesses as well as advances in bioprocess and biochemical engineering science. It includes discussions of topics
such as enzyme kinetics and biocatalysis, microbial growth and
product formation, bioreactor design, transport in bioreactors, bioproduct recovery and bioprocess economics and design. A solutions manual is available to instructors only.
The Eighth International Conference on Miniaturized Systems in
Chemistry and Life Science - B5Tas 2004 - is an annual meeting
focusing on the research, development and application of minia-
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turized technologies and methodologies in chemistry and life science. The conference is celebrating its tenth anniversary after
the ﬁrst workshop at the University of Twente, The Netherlands in
1994. This research ﬁeld is rapidly developing and changing towards a domain where core competence areas such as microﬂuidics, micro- and nanotechnology, materials science, chemistry, biology, and medicine are melting together to a truly interdisciplinary meeting place. This volume is the second in a two volume set, a valuable reference collection to all working in this
ﬁeld.
Biological drug and vaccine manufacturing has quickly become
one of the highest-value ﬁelds of bioprocess engineering, and
many bioprocess engineers are now ﬁnding job opportunities that
have traditionally gone to chemical engineers. Fundamentals of
Modern Bioprocessing addresses this growing demand. Written
by experts well-established in the ﬁeld, this book connects the
principles and applications of bioprocessing engineering to healthcare product manufacturing and expands on areas of opportunity
for qualiﬁed bioprocess engineers and students. The book is divided into two sections: the ﬁrst half centers on the engineering fundamentals of bioprocessing; while the second half serves as a
handbook oﬀering advice and practical applications. Focused on
the fundamental principles at the core of this discipline, this work
outlines every facet of design, component selection, and regulatory concerns. It discusses the purpose of bioprocessing (to produce products suitable for human use), describes the manufacturing technologies related to bioprocessing, and explores the rapid
expansion of bioprocess engineering applications relevant to
health care product manufacturing. It also considers the future of
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bioprocessing—the use of disposable components (which is the
fastest growing area in the ﬁeld of bioprocessing) to replace traditional stainless steel. In addition, this text: Discusses the many
types of genetically modiﬁed organisms Outlines laboratory techniques Includes the most recent developments Serves as a reference and contains an extensive bibliography Emphasizes biological manufacturing using recombinant processing, which begins
with creating a genetically modiﬁed organism using recombinant
techniques Fundamentals of Modern Bioprocessing outlines both
the principles and applications of bioprocessing engineering related to healthcare product manufacturing. It lays out the basic concepts, deﬁnitions, methods and applications of bioprocessing. A
single volume comprehensive reference developed to meet the
needs of students with a bioprocessing background; it can also be
used as a source for professionals in the ﬁeld.
Explores Biomedical Science from a Unique PerspectiveBiomaterials: A Basic Introduction is a deﬁnitive resource for students entering biomedical or bioengineering disciplines. This text oﬀers a
detailed exploration of engineering and materials science, and examines the boundary and relationship between the two. Based on
the author's course lectur
Bioreactors: Sustainable Design and Industrial Applications in Mitigation of GHG Emissions presents and compares the foundational
concepts, state-of-the-art design and fabrication of bioreactors.
Solidly based on theoretical fundamentals, the book examines
various aspects of the commercially available bioreactors, such
as construction and fabrication, design, modeling and simulation,
development, operation, maintenance, management and target
applications for biofuels production and bio-waste management.
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Emerging issues in commercial feasibility are explored, constraints and pathways for upscaling, and techno-economic assessment are also covered. This book provides researchers and engineers in the biofuels and waste management sectors a clear, ata-glance understanding of the actual potential of diﬀerent advanced bioreactors for their requirements. It is a must-have reference for better-informed decisions when selecting the appropriate technology models for sustainable systems development and
commercialization.
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with kids will produce solid and happy ones. Ultimately these experiments are very loving, and the outcomes are redemptive—even when Conley’s sassy kids show him the limits of his
profession. Parentology teaches you everything you need to know
about the latest literature on parenting—with lessons that go
down easy. You’ll be laughing and learning at the same time.
This is the second edition of the text "Bioreaction Engineering
Principles" by Jens Nielsen and John Villadsen, originally published
in 1994 by Plenum Press (now part of Kluwer). Time runs fast in
Biotechnology, and when Kluwer Plenum stopped reprinting the
ﬁrst edition and asked us to make a second, revised edition we
happily accepted. A text on bioreactions written in the early
1990's will not reﬂect the enormous development of experimental as well as theoretical aspects of cellular reactions during the
past decade. In the preface to the ﬁrst edition we admitted to be
newcomers in the ﬁeld. One of us (JV) has had 10 more years of
job training in biotechnology, and the younger author (IN) has
now received international recognition for his work with the
hottest topics of "modem" biotechnology. Furthermore we are
happy to have induced Gunnar Liden, professor of chemical reaction engineering at our sister university in Lund, Sweden to join
us as co-author of the second edition. His contribution, especially
on the chemical engineering aspects of "real" bioreactors has
been of the greatest value. Chapter 8 of the present edition is
largely unchanged from the ﬁrst edition. We wish to thank professor Martin Hjortso from LSU for his substantial help with this
chapter.
A comprehensive presentation of essential topics for biological engineers, focusing on the development and application of dynamic

An award-winning scientist oﬀers his unorthodox approach to childrearing: “Parentology is brilliant, jaw-droppingly funny, and full
of wisdom…bound to change your thinking about parenting and
its conventions” (Amy Chua, author of Battle Hymn of the Tiger
Mother). If you’re like many parents, you might ask family and
friends for advice when faced with important choices about how
to raise your kids. You might turn to parenting books or simply rely on timeworn religious or cultural traditions. But when Dalton
Conley, a dual-doctorate scientist and full-blown nerd, needed
childrearing advice, he turned to scientiﬁc research to make the
big decisions. In Parentology, Conley hilariously reports the results of those experiments, from bribing his kids to do math (since studies show conditional cash transfers improved educational and health outcomes for kids) to teaching them impulse control
by giving them weird names (because evidence shows kids with
unique names learn not to react when their peers tease them) to
getting a vasectomy (because fewer kids in a family mean
smarter kids). Conley encourages parents to draw on the latest
data to rear children, if only because that level of engagement
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models of biomolecular and cellular phenomena. This book describes the fundamental molecular and cellular events responsible for biological function, develops models to study biomolecular
and cellular phenomena, and shows, with examples, how models
are applied in the design and interpretation of experiments on biological systems. Integrating molecular cell biology with quantitative engineering analysis and design, it is the ﬁrst textbook to
oﬀer a comprehensive presentation of these essential topics for
chemical and biological engineering. The book systematically develops the concepts necessary to understand and study complex
biological phenomena, moving from the simplest elements at the
smallest scale and progressively adding complexity at the cellular
organizational level, focusing on experimental testing of mechanistic hypotheses. After introducing the motivations for formulation of mathematical rate process models in biology, the text
goes on to cover such topics as noncovalent binding interactions;
quantitative descriptions of the transient, steady state, and
equilibrium interactions of proteins and their ligands; enzyme kinetics; gene expression and protein traﬃcking; network dynamics; quantitative descriptions of growth dynamics; coupled transport and reaction; and discrete stochastic processes. The textbook is intended for advanced undergraduate and graduate courses in chemical engineering and bioengineering, and has been developed by the authors for classes they teach at MIT and the University of Minnesota.
The goal of this textbook is to provide ﬁrst-year engineering students with a ﬁrm grounding in the fundamentals of chemical and
bioprocess engineering. However, instead of being a general
overview of the two topics, Fundamentals of Chemical and Biopro-
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cess Engineering will identify and focus on speciﬁc areas in which
attaining a solid competency is desired. This strategy is the direct
result of studies showing that broad-based courses at the freshman level often leave students grappling with a lot of material,
which results in a low rate of retention. Speciﬁcally, strong emphasis will be placed on the topic of material balances, with the intent that students exiting a course based upon this textbook will
be signiﬁcantly higher on Bloom’s Taxonomy (knowledge, comprehension, application, analysis and synthesis, evaluation, creation)
relating to material balances. In addition, this book also provides
students with a highly developed ability to analyze problems from
the material balances perspective, which leaves them with important skills for the future. The textbook consists of numerous exercises and their solutions. Problems are classiﬁed by their level of
diﬃculty. Each chapter has references and selected web pages to
vividly illustrate each example. In addition, to engage students
and increase their comprehension and rate of retention, many examples involve real-world situations.
This welcome new edition discusses bioprocess engineering from
the perspective of biology students. It includes a great deal of
new material and has been extensively revised and expanded. These updates strengthen the book and maintain its position as the
book of choice for senior undergraduates and graduates seeking
to move from biochemistry/microbiology/molecular biology to bioprocess engineering. All chapters thoroughly revised for current
developments, with over 200 pgs of new material, including signiﬁcant new content in: Metabolic Engineering, Sustainable Bioprocessing, Membrane Filtration, Turbulence and Impeller Design,
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Downstream Processing, Oxygen Transfer Systems Over 150 new
problems and worked examples More than 100 new illustrations
Neural networks have received a great deal of attention among
scientists and engineers. In chemical engineering, neural computing has moved from pioneering projects toward mainstream industrial applications. This book introduces the fundamental principles
of neural computing, and is the ﬁrst to focus on its practical applications in bioprocessing and chemical engineering. Examples,
problems, and 10 detailed case studies demonstrate how to develop, train, and apply neural networks. A disk containing input data
ﬁles for all illustrative examples, case studies, and practice
problems provides the opportunity for hands-on experience. An
important goal of the book is to help the student or practitioner
learn and implement neural networks quickly and inexpensively
using commercially available, PC-based software tools. Detailed
network speciﬁcations and training procedures are included for
all neural network examples discussed in the book. Each chapter
contains an introduction, chapter summary, references to further
reading, practice problems, and a section on nomenclature Includes a PC-compatible disk containing input data ﬁles for examples, case studies, and practice problems Presents 10 detailed
case studies Contains an extensive glossary, explaining terminology used in neural network applications in science and engineering Provides examples, problems, and ten detailed case studies
of neural computing applications, including: Process fault-diagnosis of a chemical reactor Leonard Kramer fault-classiﬁcation
problem Process fault-diagnosis for an unsteady-state continuous
stirred-tank reactor system Classiﬁcation of protein secondary-structure categories Quantitative prediction and regres-
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sion analysis of complex chemical kinetics Software-based sensors for quantitative predictions of product compositions from
ﬂourescent spectra in bioprocessing Quality control and optimization of an autoclave curing process for manufacturing composite
materials Predictive modeling of an experimental batch fermentation process Supervisory control of the Tennessee Eastman plantwide control problem Predictive modeling and optimal design of
extractive bioseparation in aqueous two-phase systems
Bioprocess Engineering involves the design and development of
equipment and processes for the manufacturing of products such
as food, feed, pharmaceuticals, nutraceuticals, chemicals, and polymers and paper from biological materials. It also deals with
studying various biotechnological processes. "Bioprocess Kinetics
and Systems Engineering" ﬁrst of its kind contains systematic
and comprehensive content on bioprocess kinetics, bioprocess
systems, sustainability and reaction engineering. Dr. Shijie Liu reviews the relevant fundamentals of chemical kinetics-including
batch and continuous reactors, biochemistry, microbiology, molecular biology, reaction engineering, and bioprocess systems engineering- introducing key principles that enable bioprocess engineers to engage in the analysis, optimization, design and consistent control over biological and chemical transformations. The
quantitative treatment of bioprocesses is the central theme of
this book, while more advanced techniques and applications are
covered with some depth. Many theoretical derivations and simpliﬁcations are used to demonstrate how empirical kinetic models
are applicable to complicated bioprocess systems. Contains extensive illustrative drawings which make the understanding of the
subject easy Contains worked examples of the various process pa-
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rameters, their signiﬁcance and their speciﬁc practical use Provides the theory of bioprocess kinetics from simple concepts to
complex metabolic pathways Incorporates sustainability concepts
into the various bioprocesses
All engineering disciplines have been developed from the basic
sciences. Science gives us the information on the reasoning behind new product development, whereas engineering is the application of science to manufacture the product at the commercial
level. Biological processes involve various biomolecules, which
come from living sources. It is now possible to manipulate DNA to
get the desired changes in biochemical processes. This book provides students the knowledge that will enable them to contribute
in various professional ﬁelds, including bioprocess development,
modeling and simulation, and environmental engineering. It includes the analysis of diﬀerent upstream and downstream processes. The chapters are organized in broad engineering subdisciplines, such as mass and energy balances, reaction theory using
both chemical and enzymatic reactions, microbial cell growth kinetics, transport phenomena, diﬀerent control systems used in
the fermentation industry, and case studies of some industrial fermentation processes. Each chapter begins with a fundamental explanation for general readers and ends with in-depth scientiﬁc details suitable for expert readers. The book also includes the solutions to about 100 problems.
Bioprocess engineering plays a key role in the development and
optimization of bioprocesses leading to the products of biotechnology. A survey of the state-of-the-art in this ﬁeld is greatly needed. This work covers all the essential sub-areas and as such is re-
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quired reading for scientists active in all the disciplines involved
in bioprocess engineering. This review of basic and applied approaches is brought together by a broad international group of expert authors. The work is a reﬂection of the First International
Symposium on Bioprocess Engineering, June 1994. However, it
must be emphasized that the book cannot be perceived as a regular symposium proceedings volume: a strict peer-review process
assures the readers of a high level of quality; more than a quarter
of the work consists of invited contributions, while less than half
of the spontaneously submitted manuscripts were accepted for
publication. Advances in Bioprocess Engineering belongs among
the indispensable set of instruments of today's researcher in this
ﬁeld.
Biochemical Engineering and Biotechnology, 2nd Edition, outlines
the principles of biochemical processes and explains their use in
the manufacturing of every day products. The author uses a
diirect approach that should be very useful for students in following the concepts and practical applications. This book is unique in
having many solved problems, case studies, examples and demonstrations of detailed experiments, with simple design equations and required calculations. Covers major concepts of biochemical engineering and biotechnology, including applications in
bioprocesses, fermentation technologies, enzymatic processes,
and membrane separations, amongst others Accessible to chemical engineering students who need to both learn, and apply, biological knowledge in engineering principals Includes solved
problems, examples, and demonstrations of detailed experiments
with simple design equations and all required calculations Oﬀers
many graphs that present actual experimental data, ﬁgures, and
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tables, along with explanations
Biochemical Engineering Fundamentals, 2/e, combines contemporary engineering science with relevant biological concepts in a
comprehensive introduction to biochemical engineering. The biological background provided enables students to comprehend the
major problems in biochemical engineering and formulate eﬀective solutions.
Bioprocess Engineering: Kinetics, Sustainability, and Reactor Design, Third Edition, is a systematic and comprehensive textbook
on bioprocess kinetics, molecular transformation, bioprocess systems, sustainability and reaction engineering. The book reviews
the relevant fundamentals of chemical kinetics, batch and continuous reactors, biochemistry, microbiology, molecular biology, reaction engineering and bioprocess systems engineering, introducing key principles that enable bioprocess engineers to engage in
the analysis, optimization, selection of cultivation methods, design and consistent control over molecular biological and chemical transformations. The quantitative treatment of bioprocesses is
the central theme in this text, however more advanced techniques and applications are also covered. Includes biological
molecules and chemical reaction basics, cell biology and genetic
engineering Describes kinetics and catalysis at molecular and cellular levels, along with the principles of fermentation Covers advanced topics and treatise in interactive enzyme and molecular
regulations, also covering solid catalysis Explores bioprocess kinetics, mass transfer eﬀects, reactor analysis, control and design
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cal need in the ﬁeld of bioseparations. Current, comprehensive,
and concise, it covers bioseparations unit operations in unprecedented depth. In each of the chapters, the authors use a consistent method of explaining unit operations, starting with a qualitative description noting the signiﬁcance and general application of
the unit operation. They then illustrate the scientiﬁc application
of the operation, develop the required mathematical theory, and
ﬁnally, describe the applications of the theory in engineering practice, with an emphasis on design and scaleup. Unique to this text
is a chapter dedicated to bioseparations process design and economics, in which a process simular, SuperPro Designer® is used
to analyze and evaluate the production of three important biological products. New to this second edition are updated discussions
of moment analysis, computer simulation, membrane chromatography, and evaporation, among others, as well as revised
problem sets. Unique features include basic information about bioproducts and engineering analysis and a chapter with bioseparations laboratory exercises. Bioseparations Science and Engineering is ideal for students and professionals working in or studying
bioseparations, and is the premier text in the ﬁeld.
This substantially revised text represents a broader based biological engineering title. It includes medicine and other applications
that are desired in curricula supported by the American Society of
Agricultural and Biological Engineers, as well as many bioengineering departments in both U.S. and worldwide departments.
This new edition will focus
For Senior-level and graduate courses in Biochemical Engineering, and for programs in Agricultural and Biological Engineering or
Bioengineering. This concise yet comprehensive text introduces

Designed for undergraduates, graduate students, and industry
practitioners, Bioseparations Science and Engineering ﬁlls a criti-
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the essential concepts of bioprocessing-internal structure and
functions of diﬀerent types of microorganisms, major metabolic
pathways, enzymes, microbial genetics, kinetics and stoichiometry of growth and product information-to traditional chemical engineers and those in related disciplines. It explores the engineering
principles necessary for bioprocess synthesis and design, and illustrates the application of these principles to modern biotechnology for production of pharmaceuticals and biologics, solution of
environmental problems, production of commodities, and medical
applications.
Around the World, metal pollution is a major problem. Conventional practices of toxic metal removal can be ineﬀective and/or expensive, delaying and exacerbating the crisis. Those communities
dealing with contamination must be aware of the fundamentals
advances of microbe-mediated metal removal practices because
these methods can be easily used and require less remedial intervention. This book describes innovations and eﬃcient applications for metal bioremediation for environments polluted by metal contaminates.
Biopharmaceutical Processing: Development, Design, and Implementation of Manufacturing Processes covers bioprocessing from
cell line development to bulk drug substances. The methods and
strategies described are essential learning for every scientist, engineer or manager in the biopharmaceutical and vaccines industry. The integrity of the bioprocess ultimately determines the quality of the product in the biotherapeutics arena, and this book covers every stage including all technologies related to downstream
puriﬁcation and upstream processing ﬁelds. Economic considera-
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tions are included throughout, with recommendations for lowering costs and improving eﬃciencies. Designed for quick reference
and easy accessibility of facts, calculations and guidelines, this
book is an essential tool for industrial scientists and managers in
the biopharmaceutical industry. Oﬀers a comprehensive, go-to reference for daily work decisions Covers both upstream and downstream processes Includes case studies that emphasize ﬁnancial
outcomes Presents summaries, decision grids, graphs and
overviews for quick reference
This book covers the fundamentals of the rapidly growing ﬁeld of
biothermodynamics, showing how thermodynamics can best be
applied to applications and processes in biochemical engineering.
It describes the rigorous application of thermodynamics in biochemical engineering to rationalize bioprocess development and
obviate a substantial fraction of this need for tedious experimental work. As such, this book will appeal to a diverse group of readers, ranging from students and professors in biochemical engineering, to scientists and engineers, for whom it will be a valuable reference.
Introductory Transport Phenomena by R. Byron Bird, Warren E.
Stewart, Edwin N. Lightfoot, and Daniel Klingenberg is a new introductory textbook based on the classic Bird, Stewart, Lightfoot
text, Transport Phenomena. The authors’ goal in writing this book
reﬂects topics covered in an undergraduate course. Some of the
rigorous topics suitable for the advanced students have been retained. The text covers topics such as: the transport of momentum; the transport of energy and the transport of chemical species. The organization of the material is similar to Bird/Stewart/Lightfoot, but presentation has been thoughtfully revised speciﬁ-
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cally for undergraduate students encountering these concepts for
the ﬁrst time. Devoting more space to mathematical derivations
and providing fuller explanations of mathematical developments—including a section of the appendix devoted to mathematical
topics—allows students to comprehend transport phenomena concepts at an undergraduate level.
The Leading Introduction to Biochemical and Bioprocess Engineering, Updated with Key Advances in Productivity, Innovation, and
Safety Bioprocess Engineering, Third Edition, is an extensive update of the world’s leading introductory textbook on biochemical
and bioprocess engineering and reﬂects key advances in productivity, innovation, and safety. The authors review relevant fundamentals of biochemistry, microbiology, and molecular biology, including enzymes, cell functions and growth, major metabolic pathways, alteration of cellular information, and other key topics.
They then introduce evolving biological tools for manipulating cell
biology more eﬀectively and to reduce costs of bioprocesses. This
edition presents major advances in the production of biologicals;
highly productive techniques for making heterologous proteins;
new commercial applications for both animal and plant cell cultures; key improvements in recombinant DNA microbe engineering; techniques for more consistent authentic post-translational
processing of proteins; and other advanced topics. It includes
new, improved, or expanded coverage of The role of small RNAs
as regulators Transcription, translation, regulation, and diﬀerences between prokaryotes and eukaryotes Cell-free processes,
metabolic engineering, and protein engineering Biofuels and energy, including coordinated enzyme systems, mixed-inhibition and
enzyme-activation kinetics, and two-phase enzymatic reactions
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Synthetic biology The growing role of genomics and epigenomics
Population balances and the Gompetz equation for batch growth
and product formation Microreactors for scale-up/scale-down, including rapid scale-up of vaccine production The development of
single-use technology in bioprocesses Stem cell technology and
utilization Use of microfabrication, nanobiotechnology, and 3D
printing techniques Advances in animal and plant cell biotechnology The text makes extensive use of illustrations, examples, and
problems, and contains references for further reading as well as a
detailed appendix describing traditional bioprocesses. Register
your product at informit.com/register for convenient access to
downloads, updates, and corrections as they become available.
Completely revised, updated, and enlarged, this second edition
now contains a subchapter on biorecognition assays, plus a
chapter on bioprocess control added by the new co-author Junichi Horiuchi, who is one of the leading experts in the ﬁeld. The
central theme of the textbook remains the application of chemical engineering principles to biological processes in general, demonstrating how a chemical engineer would address and solve
problems. To create a logical and clear structure, the book is divided into three parts. The ﬁrst deals with the basic concepts and
principles of chemical engineering and can be read by those students with no prior knowledge of chemical engineering. The second part focuses on process aspects, such as heat and mass
transfer, bioreactors, and separation methods. Finally, the third
section describes practical aspects, including medical device production, downstream operations, and fermenter engineering.
More than 40 exemplary solved exercises facilitate understanding
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of the complex engineering background, while self-study is supported by the inclusion of over 80 exercises at the end of each
chapter, which are supplemented by the corresponding solutions.
An excellent, comprehensive introduction to the principles of biochemical engineering.
This concise yet comprehensive text introduces the essential concepts of bioprocessing - internal structure and functions of diﬀerent types of microorganisms, major metabolic pathways, enzymes, microbial genetics, kinetics and stoichiometry of growth
and product information - to traditional chemical engineers and
those in related disciplines. It explores the engineering principles
necessary for bioprocess synthesis and design, and illustrates the
application of these principles to modern biotechnology for production of pharmaceuticals and biologics, solution of environmental problems, production of commodities, and medical applications.
This book presents the select peer-reviewed proceedings of the International Conference on Advances in Bioprocess Engineering
and Technology (ICABET 2020). The book covers all aspects of bioprocesses, especially related to fermentation technology, food
technology, environmental biotechnology, and sustainable energy. Along with this primary theme, the focus is on recent advances in bioprocessing research such as biosensors, micro-reactors, novel separation techniques, bioprocess control, bio-safety,
advanced techniques for waste to wealth generation, and nanobiotechnology. This contents are divided according to the major
themes of the conference: (i) Fermentation Technology and Bioreactor, (ii) Food Pharmaceuticals and Health care, (iii) Environment
and Agriculture, and (iv) Sustainable Energy. This book is intend-
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ed to help students, researchers, and industry professionals acquire knowledge on innovative technologies and recent advancements in the ﬁeld of bioprocess engineering and technology.
Closes the gap between bioscience and mathematics-based process engineering This book presents the most commonly employed approaches in the control of bioprocesses. It discusses the
role that control theory plays in understanding the mechanisms
of cellular and metabolic processes, and presents key results in
various ﬁelds such as dynamic modeling, dynamic properties of
bioprocess models, software sensors designed for the online estimation of parameters and state variables, and control and supervision of bioprocesses Control in Bioengineering and Bioprocessing: Modeling, Estimation and the Use of Sensors is divided into
three sections. Part I, Mathematical preliminaries and overview of
the control and monitoring of bioprocess, provides a general
overview of the control and monitoring of bioprocesses, and introduces the mathematical framework necessary for the analysis
and characterization of bioprocess dynamics. Part II, Observability and control concepts, presents the observability concepts
which form the basis of design online estimation algorithms (software sensor) for bioprocesses, and reviews controllability of these concepts, including automatic feedback control systems. Part
III, Software sensors and observer-based control schemes for bioprocesses, features six application cases including dynamic behavior of 3-dimensional continuous bioreactors; observability analysis applied to 2D and 3D bioreactors with inhibitory and non-inhibitory models; and regulation of a continuously stirred bioreactor via modeling error compensation. Applicable across all areas
of bioprocess engineering, including food and beverages, biofuels
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and renewable energy, pharmaceuticals and nutraceuticals, fermentation systems, product separation technologies, wastewater
and solid-waste treatment technology, and bioremediation Provides a clear explanation of the mass-balance–based mathematical modelling of bioprocesses and the main tools for its dynamic
analysis Oﬀers industry-based applications on: myco-diesel for implementing "quality" of observability; developing a virtual sensor
based on the Just-In-Time Model to monitor biological control systems; and virtual sensor design for state estimation in a photocatalytic bioreactor for hydrogen production Control in Bioengineering and Bioprocessing is intended as a foundational text for graduate level students in bioengineering, as well as a reference text
for researchers, engineers, and other practitioners interested in
the ﬁeld of estimation and control of bioprocesses.
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Bioprocess Engineering: Downstream Processing is the ﬁrst book
to present the principles of bioprocess engineering, focusing on
downstream bioprocessing. It aims to provide the latest bioprocess technology and explain process analysis from an engineering point of view, using worked examples related to biological systems. This book introduces the commonly used technologies for
downstream processing of biobased products. The covered topics
include centrifugation, ﬁltration, membrane separation, reverse
osmosis, chromatography, biosorption, liquid-liquid separation,
and drying. The basic principles and mechanism of separation are
covered in each of the topics, wherein the engineering concept
and design are emphasized. This book is aimed at bioprocess engineers and professionals who wish to perform downstream processing for their feedstock, as well as students.
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