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This book facilitates the study of problematic chemicals in such applications as
chemical fate modeling, chemical process design, and experimental design. This
volume provides comprehensive coverage of modern biochemical engineering,
detailing the basic concepts underlying the behavior of bioprocesses as well as
advances in bioprocess and biochemical engineering science. It combines
contemporary engineering science with relevant biological concepts in a
comprehensive introduction to biochemical engineering. This book provides both
a rigorous view and a more practical, understandable view of chemical
compounds and biochemical engineering and their applications. Every section of
the book has been expanded where relevant to take account of significant new
discoveries and realizations of the importance of key concepts. Furthermore,
emphases are placed on the underlying fundamentals and on acquisition of a
broad and comprehensive grasp of the field as a whole.
The completion of the Human Genome Project and the rapid progress in cell biogy and biochemical engineering, are major forces driving the steady increase of
approved biotech products, especially biopharmaceuticals, in the market. Today
mammalian cell products (“products from cells”), primarily monoclonals,
cytokines, recombinant glycoproteins, and, increasingly, vaccines, dominate the
biopharmaceutical industry. Moreover, a small number of products consisting of
in vitro cultivated cells (“cells as product”) for regenerative medicine have also
been introduced in the market. Their efficient production requires comprehensive
knowledge of biological as well as biochemical mammalian cell culture
fundamentals (e.g., cell characteristics and metabolism, cell line establishment,
culture medium optimization) and related engineering principles (e.g., bioreactor
design, process scale-up and optimization). In addition, new developments
focusing on cell line development, animal-free c- ture media, disposables and the
implications of changing processes (multi-purpo- facilities) have to be taken into
account. While a number of excellent books treating the basic methods and
applications of mammalian cell culture technology have been published, only little
attention has been afforded to their engineering aspects. The aim of this book is
to make a contribution to closing this gap; it particularly focuses on the
interactions between biological and biochemical and engineering principles in
processes derived from cell cultures. It is not intended to give a c- prehensive
overview of the literature. This has been done extensively elsewhere.
Bioprocessing for Value-Added Products from Renewable Resources provides a
timely review of new and unconventional techniques for manufacturing high-value
products based on simple biological material. The book discusses the principles
underpinning modern industrial biotechnology and describes a unique collection
of novel bioprocesses for a sustainable future. This book begins in a very
structured way. It first looks at the modern technologies that form the basis for
creating a bio-based industry before describing the various organisms that are
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suitable for bioprocessing - from bacteria to algae - as well as their unique
characteristics. This is followed by a discussion of novel, experimental
bioprocesses, such as the production of medicinal chemicals, the production of
chiral compounds and the design of biofuel cells. The book concludes with
examples where biological, renewable resources become an important feedstock
for large-scale industrial production. This book is suitable for researchers,
practitioners, students, and consultants in the bioprocess and biotechnology
fields, and for others who are interested in biotechnology, engineering, industrial
microbiology and chemical engineering. ·Reviews the principles underpinning
modern industrial biotechnology ·Provides a unique collection of novel
bioprocesses for a sustainable future ·Gives examples of economical use of
renewable resources as feedstocks ·Suitable for both non-experts and experts in
the bioproduct industry
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 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.
Page 2/11

Get Free Bioprocessing Engineering Basic Concepts
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 Bioprocess 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.
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 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,
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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.
Industrial Biotechnology offers a comprehensive overview of biochemical
processes, technologies, and practical applications of industrial biotechnology.
The work comprises of chapters that discuss medium preparation, inoculum
preparation using industrial strain and upstream processing, various fermentation
processes, and physico-chemical separation processes for the purification of
products and packaging. Analyzes problems within biochemical processes
Discusses stoichiometry of bioprocesses Covers upstream and downstream
processing Offers a wealth of case studies of different biochemical production
processes, including those in development of food products, vaccines and
medicines, single cell proteins, amino acids, cheese, biodiesel, biopesticides, and
more This book is aimed at advanced students, industrial practitioners, and
researchers in biotechnology, food engineering, chemical engineering, and
environmental engineering.
Bioprocess Engineering: Kinetics, Sustainability, and Reactor Design, Second Edition,
provides a comprehensive resource on bioprocess kinetics, bioprocess systems, sustainability,
and reaction engineering. Author Dr. Shijie Liu reviews the relevant fundamentals of chemical
kinetics, batch and continuous reactors, biochemistry, microbiology, molecular biology,
reaction engineering, and bioprocess systems engineering, also introducing key principles that
enable bioprocess engineers to engage in analysis, optimization, and design with consistent
control over biological and chemical transformations. The quantitative treatment of
bioprocesses is the central theme in this book, with more advanced techniques and
applications being covered in depth. This updated edition reflects advances that are
transforming the field, ranging from genetic sequencing, to new techniques for producing
proteins from recombinant DNA, and from green chemistry, to process stability and
sustainability. The book introduces techniques with broad applications, including the
conversion of renewable biomass, the production of chemicals, materials, pharmaceuticals,
biologics, and commodities, medical applications, such as tissue engineering and gene
therapy, and solving critical environmental problems. Includes the mechanistic description of
biotransformations and chemical transformations Provides quantitative descriptions of
bioprocesses Contains extensive illustrative drawings, which make the understanding of the
subject easy Includes bioprocess kinetics and reactor analysis Contains examples of the
various process parameters, their significance, and their specific practical use Incorporates
sustainability concepts into the various bioprocesses
This book is divided into four parts that outline the use of science and technology for
applications pertaining to chemical and bioprocess engineering. The book endeavors to help
academia, researchers, and practitioners to use the principles and tools of Chemical and
Bioprocess Engineering in a pertinent way, while attempting to point out the novel thoughts
associated with the brain storming concepts encountered. As an example, the ability to use
case studies appropriately is more important, to most practitioners.
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
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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 wellsuited to fast-paced learning, such as is found in the intensive short course, since the key takehome 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.
Learn Chemical Reaction Engineering through Reasoning, Not Memorization Essentials of
Chemical Reaction Engineering is a complete yet concise, modern introduction to chemical
reaction engineering for undergraduate students. While the classic Elements of Chemical
Reaction Engineering, Fourth Edition, is still available, H. Scott Fogler distilled that larger text
into this volume of essential topics for undergraduate students. Fogler’s unique way of
presenting the material helps students gain a deep, intuitive understanding of the field’s
essentials through reasoning, not memorization. He especially focuses on important new
energy and safety issues, ranging from solar and biomass applications to the avoidance of
runaway reactions. Thoroughly classroom tested, this text reflects feedback from hundreds of
students at the University of Michigan and other leading universities. It also provides new
resources to help students discover how reactors behave in diverse situations. Coverage
includes Crucial safety topics, including ammonium nitrate CSTR explosions, nitroaniline and
T2 Laboratories batch reactor runaways, and SAChE/CCPS resources Greater emphasis on
safety: following the recommendations of the Chemical Safety Board (CSB) 2 case studies
from plant explosions and two homework problems which discuss another explosion. Solar
energy conversions: chemical, thermal, and catalytic water spilling Algae production for
biomass Mole balances: batch, continuous-flow, and industrial reactors Conversion and reactor
sizing: design equations, reactors in series, and more Rate laws and stoichiometry Isothermal
reactor design: conversion and molar flow rates Collection and analysis of rate data Multiple
reactions: parallel, series, and complex reactions; membrane reactors; and more Reaction
mechanisms, pathways, bioreactions, and bioreactors Catalysis and catalytic reactors
Nonisothermal reactor design: steady-state energy balance and adiabatic PFR applications
Steady-state nonisothermal reactor design: flow reactors with heat exchange
This book has been edited by Martine Poux, Patrick Cognet and Christophe Gourdon from the
Laboratoire de Génie Chimique/ENSIACET, Toulouse. It presents an ensemble of methods
and new chemical engineering routes that can be integrated in industrial processing for safer,
more flexible, economical, and ecological production processes in the context of green and
sustainable engineering. Different methods for improving process performance are dealt with,
including: • Eco-design and process optimization by systemic approaches • New technologies
for intensification • Radical change of industrial processes via the use of new media and new
routes for chemical synthesis These various methods are fully illustrated with examples and
industrial cases, making this book application oriented.
This book is based on a 1981 German language edition published by Springer Verlag, Vienna,
under the title Bioprozesstechnik. Philip Manor has done the translation, for which I am deeply
grateful. This book differs from the German edition in many ways besides language. It is
substantially enlargened and updated, and examples of computer simula tions have been
added together with other appendices to make the work both more comprehensive and more
practical. This book is the result of over 15 years of experience in teaching and research. It
stems from lectures that I began in 1970 at the Technical University of Graz, Austria, and
continued at the University of Western Ontario in London, Canada, 1980; at the Free University
of Brussels, 1981; at Chalmers Technical University in G6teborg, Sweden; at the Academy of
Sciences in lena, East Germany; at the "Haus der Technik" in Essen, West Germany, 1982; at
the Academy of Science in Sofia, Bulgaria; and at the Technical University of Delft,
Netherlands, 1986. The main goals of this book are, first, to bridge the gap that always exists
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between basic principles and applied engineering practice, second, to enhance the integration
between biological and physical phenomena, and, third, to contribute to the internal
development of the field of biotechnology by describing the process-oriented field of
bioprocess technology.
Textbook for junior and senior level majors in chemical engineering covering the field of
biochemical engineering.
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.
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 desig
This volume provides an overview of recent trends in bioremediation techniques. Gathering
contributions by a multi-disciplinary team of authors, it reviews the available methodologies for
the remediation of various types of waste, e.g. e-waste, wastewater, municipal solid waste and
algal blooms. Bioprocessing techniques are not only used for environmental cleanup but also
for the production of valuable added products from waste biomass. Accordingly, this book
provides the reader with an update on current valorization techniques for biofuels, algal
biorefineries, and the hydrothermal conversion of biomass. Given its interdisciplinary scope,
the book offers a valuable asset for students, researchers and engineers working in
biotechnology, environmental engineering, wastewater management, chemical engineering
and related areas.
This is one volume 'library' of information on molecular biology, molecular medicine, and the
theory and techniques for understanding, modifying, manipulating, expressing, and
synthesizing biological molecules, conformations, and aggregates. The purpose is to assist the
expanding number of scientists entering molecular biology research and biotechnology
applications from diverse backgrounds, including biology and medicine, as well as physics,
chemistry, mathematics, and engineering.
"Designed for an introductory course on Biochemical Engineering, this book interweaves
bioprocessing with chemical reaction engineering concepts"--Back cover.
Models offer benefits even before they are put on line. Based on years of experience, the
authors reveal in New Directions in Bioprocess Modeling and Control that significant
improvements can result from the process knowledge and insight that are gained when
building experimental and first-principle models for process monitoring and control. Doing
modeling in the process development and early commercialization phases is advantageous
because it increases process efficiency and provides ongoing opportunities for improving
process control. This technology is important for maximizing benefits from analyzers and
control tool investments. If you are a process design, quality control, information systems, or
Page 6/11

Get Free Bioprocessing Engineering Basic Concepts
automation engineer in the biopharmaceutical, brewing, or bio-fuel industry, this handy
resource will help you define, develop, and apply a virtual plant, model predictive control, firstprinciple models, neural networks, and multivariate statistical process control. The synergistic
knowledge discovery on bench top or pilot plant scale can be ported to industrial scale
processes. This learning process is consistent with the intent in the Process Analyzer and
Process Control Tools sections of the FDAÃ‚'s Guidance for Industry PAT Ã‚- A Framework
for Innovative Pharmaceutical Development, Manufacturing and Quality Assurance. It states in
the Process Analyzer section of the FDAÃ‚'s guidance: Ã‚"For certain applications, sensorbased measurements can provide a useful process signature that may be related to the
underlying process steps or transformations. Based on the level of process understanding
these signatures may also be useful for the process monitoring, control, and end point
determination when these patterns or signatures relate to product and process quality.Ã‚"
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 required 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.
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.
This practical book presents the modeling of dynamic biological engineering processes in a
readily comprehensible manner, using the unique combination of simplified fundamental theory
and direct hands-on computer simulation. The mathematics is kept to a minimum, and yet the
60 examples illustrate almost every aspect of biological engineering science, with each one
described in detail, including the model equations. The programs are written in the modern
user-friendly simulation language Berkeley Madonna, which can be run on both Windows PC
and Power-Macintosh computers. Madonna solves models comprising many ordinary
differential equations using very simple programming, including arrays. It is so powerful that
the model parameters may be defined as "sliders", which allow the effect of their change on
the model behavior to be seen almost immediately. Data may be included for curve fitting, and
sensitivity or multiple runs may be performed. The results can be viewed simultaneously on
multiple-graph windows or by using overlays. The examples can be varied to fit any real
situation, and the suggested exercises provide practical guidance. The extensive teaching
experience of the authors is reflected in this well-balanced presentation, which is suitable for
the teacher, student, biochemist or the engineer.
Biochemical Engineering and Biotechnology, 2nd Edition, outlines the principles of biochemical
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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 tables, along with explanations
Biotechnology has been labelled as one of the key technologies of the last two decades of the
20th Century, offering boundless solutions to problems ranging from food and agricultural
production to pharmaceutical and medical applications, as well as environmental and
bioremediation problems. Biological processes, however, are complex and the prevailing
mechanisms are either unknown or poorly understood. This means that adequate techniques
for data acquisition and analysis, leading to appropriate modeling and simulation packages that
can be superimposed on the engineering principles, need to be routine tools for future
biotechnologists. The present volume presents a masterly summary of the most recent work in
the field, covering: instrumentation systems; enzyme technology; environmental biotechnology;
food applications; and metabolic engineering.
An introduction to the fundamentals of cellular structure and physiology, protein structure and
function, genetics, and molecular biology for those with an understanding of the principles of
process engineering, but with a limited background in biology.This book reflects powerful
advances that are transforming the field, ranging from genetic sequencing to new techniques
for producing proteins from recombinant DNA. It introduces techniques with broad application
to the production of pharmaceuticals, biologics, and commodities; to medical applications such
as tissue engineering and gene therapy; and for solving critical environmental problems.
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 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 discusses various renewable energy resources and technologies. Topics covered
include recent advances in photobioreactor design; microalgal biomass harvesting, drying, and
processing; and technological advances and optimised production systems as prerequisites for
achieving a positive energy balance. It highlights alternative resources that can be used to
replace fossil fuels, such as algal biofuels, biodiesel, bioethanol, and biohydrogen. Further, it
reviews microbial technologies, discusses an immobilization method, and highlights the
efficiency of enzymes as a key factor in biofuel production. In closing, the book outlines future
research directions to increase oil yields in microalgae, which could create new opportunities
for lipid-based biofuels, and provides an outlook on the future of global biofuel production.
Given its scope, the book will appeal to all researchers and engineers working in the
renewable energy sector.

This substantially revised and updated classic reference offers a valuable
overview and myriad details on current chemical processes, products, and
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practices. No other source offers as much data on the chemistry, engineering,
economics, and infrastructure of the industry. The two volume Handbook serves
a spectrum of individuals, from those who are directly involved in the chemical
industry to others in related industries and activities. Industrial processes and
products can be much enhanced through observing the tenets and applying the
methodologies found in the book’s new chapters.
Environmental sustainability and development is of critical importance.
Technological advances in the production of new energy sources are making
their way into our lives in more and more depth every day. However, there is an
urgent need to address the technological challenges and advancement of the
various chemical and bio-processes to maintain the dynamic sustainability of our
energy needs. Toward that end, an attempt is being made to look at recent
advances, key issues still faced and where possible, offer suggestions on
alternative technologies to optimize sustainable processes. Still considered a
new area of science, energy sources themselves are still being
'discovered'...meaning, what is financially viable in the current marketplace is
changing. For example, energy from plants has not been financially viable in the
past because of the high cost of growing, harvesting, breaking down cell walls,
disposal of waste products, etc. Materials used to derive energy from sustainable
resources is changing, making previously high-cost processes more efficient. It is
crucial that the industry as a while works in tandem to develop crops that new
technological advances make financially feasible. This book will cover recent
advances in the chemicals, bioprocesses and other materials used in growing
and extracting energy from sustainable products. Membrane/cell wall digestion
issues will also be covered as well as recovering mamixal amounts of energy
from sources to limit waste. Finally a section on safety and control will be
presented with has been poorly covered in other publications. ?
Bioprocess engineering employs microorganisms to produce biological products
for medical and industrial applications. The book covers engineering tasks
around the cultivation process in bioreactors including topics like media design,
feeding strategies, or cell harvesting. All aspects are described from conceptual
considerations to technical realization. It gives insight to students of technical
biology, bioengineering, and biotechnology by detailed explanations, drawings,
formulas, and example processes. In Bioprocess Engineering upstream,
bioreaction, and downstream stages are closely linked to each other. From a
biological point of view photo-biotechnology is in the centre of interest as well as
processes, where the particulate properties play an important role. The main
technical means are fermentation under highly controlled conditions,
mathematical modelling of bioprocesses including measurement of intracellular
compounds, as well as mechanical separation methods arising from downstream
processing.
This welcome new edition covers bioprocess engineering principles for the
reader with a limited engineering background. It explains process analysis from
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an engineering point of view, using worked examples and problems that relate to
biological systems. Application of engineering concepts is illustrated in areas of
modern biotechnology such as recombinant protein production, bioremediation,
biofuels, drug development, and tissue engineering, as well as microbial
fermentation. The main sub-disciplines within the engineering curriculum are all
covered; Material and Energy Balances, Transport Processes, Reactions and
Reactor Engineering. With new and expanded material, Doran's textbook
remains the book of choice for students seeking to move into bioprocess
engineering. NEW TO THIS EDITION: 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 Downstream Processing Oxygen Transfer
Systems Over 150 new problems and worked examples More than 100 new
illustrations New to this edition: 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 Downstream Processing Oxygen Transfer
Systems Over 150 new problems and worked examples More than 100 new
illustrations
This book is a short introduction to the engineering principles of harnessing the
vast potential of microorganisms, and animal and plant cells in making
biochemical products. It was written for scientists who have no background in
engineering, and for engineers with minimal background in biology. The overall
subject dealt with is process. But the coverage goes beyond the process of
biomanufacturing in the bioreactor, and extends to the factory of cell’s
biosynthetic machinery. Starting with an overview of biotechnology and organism,
engineers are eased into biochemical reactions and life scientists are exposed to
the technology of production using cells. Subsequent chapters allow engineers to
be acquainted with biochemical pathways, while life scientist learn about
stoichiometric and kinetic principles of reactions and cell growth. This leads to the
coverage of reactors, oxygen transfer and scale up. Following three chapters on
biomanufacturing of current and future importance, i.e. cell culture, stem cells
and synthetic biology, the topic switches to product purification, first with a
conceptual coverage of operations used in bioseparation, and then a more
detailed analysis to provide a conceptual understanding of chromatography, the
modern workhorse of bioseparation. Drawing on principles from engineering and
life sciences, this book is for practitioners in biotechnology and bioengineering.
The author has used the book for a course for advanced students in both
engineering and life sciences. To this end, problems are provided at the end of
each chapter.
Food and Industrial Bioproducts and Bioprocessing describes the engineering
aspects of bioprocessing, including advanced food processing techniques and
bioproduct development. The main focus of the book is on food applications,
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while numerous industrial applications are highlighted as well. The editors and
authors, all experts in various bioprocessing fields, cover the latest developments
in the industry and provide perspective on new and potential products and
processes. Challenges and opportunities facing the bioproduct manufacturing
industry are also discussed. Coverage is far-reaching and includes: current and
future biomass sources and bioprocesses; oilseed processing and refining;
starch and protein processing; non-thermal food processing; fermentation;
extraction techniques; enzymatic conversions; nanotechnology;
microencapsulation and emulsion techniques; bioproducts from fungi and algae;
biopolymers; and biodegradable/edible packaging. Researchers and product
developers in food science, agriculture, engineering, bioprocessing and
bioproduct development will find Food and Industrial Bioproducts and
Bioprocessing an invaluable resource.
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 Bioprocess 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 will also provide students with a highly developed
ability to analyze problems from the material balances perspective, which will
leave them with important skills for the future. The textbook will consist of
numerous exercises and their solutions. Problems will be classified by their level
of difficulty. Each chapter will have 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 will involve real-world
situations.
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