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Bioprocess Engineering Principles Springer
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 considerations 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
Algae Biotechnology Cambridge University Press
Bioseparations engineering deals with the scientific and engineering principles involved in large-scale
separation and purification of biological products. It is a key component of most chemical
engineering/biotechnology/bioprocess engineering programmes. This book discusses the underlying
principles of bioseparations engineering written from the perspective of an undergraduate course. It
covers membrane based bioseparations in much more detail than some of the other books on
bioseparations engineering. Based largely on the lecture notes the author developed to teach the
course, this book is especially suitable for use as an undergraduate level textbook, as most other
textbooks are targeted at graduate students.
Material And Energy Balances For Engineers And Environmentalists Elsevier
Pharmaceutical Biotechnology offers students taking Pharmacy and related Medical and
Pharmaceutical courses a comprehensive introduction to the fast-moving area of
biopharmaceuticals. With a particular focus on the subject taken from a pharmaceutical
perspective, initial chapters offer a broad introduction to protein science and recombinant DNA
technology- key areas that underpin the whole subject. Subsequent chapters focus upon the
development, production and analysis of these substances. Finally the book moves on to explore
the science, biotechnology and medical applications of specific biotech products categories. These
include not only protein-based substances but also nucleic acid and cell-based products.
introduces essential principles underlining modern biotechnology- recombinant DNA technology
and protein science an invaluable introduction to this fast-moving subject aimed specifically at
pharmacy and medical students includes specific ‘product category chapters’ focusing on the
pharmaceutical, medical and therapeutic properties of numerous biopharmaceutical products.
entire chapter devoted to the principles of genetic engineering and how these drugs are developed.
includes numerous relevant case studies to enhance student understanding no prior knowledge of
protein structure is assumed
Bioprocess Engineering Springer
Thermodynamics: Fundamentals and Applications is a 2005 text for a first graduate course in Chemical
Engineering. The focus is on macroscopic thermodynamics; discussions of modeling and molecular situations are
integrated throughout. Underpinning this text is the knowledge that while thermodynamics describes natural
phenomena, those descriptions are the products of creative, systematic minds. Nature unfolds without reference

to human concepts of energy, entropy, or fugacity. Natural complexity can be organized and studied by
thermodynamics methodology. The power of thermodynamics can be used to advantage if the fundamentals are
understood. This text's emphasis is on fundamentals rather than modeling. Knowledge of the basics will enhance
the ability to combine them with models when applying thermodynamics to practical situations. While the goal of
an engineering education is to teach effective problem solving, this text never forgets the delight of discovery, the
satisfaction of grasping intricate concepts, and the stimulation of the scholarly atmosphere.

Development of Sustainable Bioprocesses Elsevier
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 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.
Safety of Genetically Engineered Foods Springer Science & Business Media
Calculations for Molecular Biology and Biotechnology: A Guide to Mathematics in
the Laboratory, Second Edition, provides an introduction to the myriad of
laboratory calculations used in molecular biology and biotechnology. The book
begins by discussing the use of scientific notation and metric prefixes, which
require the use of exponents and an understanding of significant digits. It explains
the mathematics involved in making solutions; the characteristics of cell growth;
the multiplicity of infection; and the quantification of nucleic acids. It includes
chapters that deal with the mathematics involved in the use of radioisotopes in
nucleic acid research; the synthesis of oligonucleotides; the polymerase chain
reaction (PCR) method; and the development of recombinant DNA technology.
Protein quantification and the assessment of protein activity are also discussed,
along with the centrifugation method and applications of PCR in forensics and

paternity testing. Topics range from basic scientific notations to complex subjects
like nucleic acid chemistry and recombinant DNA technology Each chapter includes
a brief explanation of the concept and covers necessary definitions, theory and
rationale for each type of calculation Recent applications of the procedures and
computations in clinical, academic, industrial and basic research laboratories are
cited throughout the text New to this Edition: Updated and increased coverage of
real time PCR and the mathematics used to measure gene expression More sample
problems in every chapter for readers to practice concepts

Cambridge University Press
With contributions by numerous experts
Principles of Bioseparations Engineering Academic Press
This book examines the utilization of algae for the development of useful
products and processes with the emphasis towards green technologies and
processes, and the requirements to make these viable. Serving as a
complete reference guide to the production of biofuels and other value added
products from micro and macro algae, it covers various aspects of algal
biotechnology from the basics to large scale cultivation, harvesting and
processing for a variety of products. It is authored and edited by respected
world experts in the field of algal biotechnology and provides the most up to
date and cutting edge information on developments in the field. Over the
past decade there has been substantial focus and related literature on the
application of algal biomass for the generation of novel processes and
products. ‘Algae Biotechnology: Products and Processes’ encompasses a
holistic approach to critically evaluating developments in the field of algal
biotechnology whilst taking into account recent advances and building on the
body of knowledge. Aspects of the effects of harmful algae are also
discussed, as well as the potential commercial application of algal
biotechnology, the techno-economic feasibility of algal biodiesel production
and the use of genetic and metabolic engineering for the improvement of
yield. Other bioenergy sources such as alcohol fuels, aviation fuels,
biohydrogen and biogas are also covered. This book is intended for
postgraduates and researchers working in the biofuels and algal industry; it
constitutes ideal reference material for both early stage and established
researchers.
Fundamentals of Biochemical Engineering Krieger Publishing Company
The biology, biotechnology, chemistry, pharmacy and chemical engineering
students at various universtiy and engineering institutions 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.
Putting Biotechnology to Work John Wiley & Sons
Biochemical Engineering and Biotechnology, 2nd Edition, outlines the principles of
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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 tables,
along with explanations
Animal Cell Bioreactors National Academies Press
Chemical Engineering Design, Second Edition, deals with the application of chemical
engineering principles to the design of chemical processes and equipment. Revised
throughout, this edition has been specifically developed for the U.S. market. It provides
the latest US codes and standards, including API, ASME and ISA design codes and ANSI
standards. It contains new discussions of conceptual plant design, flowsheet
development, and revamp design; extended coverage of capital cost estimation, process
costing, and economics; and new chapters on equipment selection, reactor design, and
solids handling processes. A rigorous pedagogy assists learning, with detailed worked
examples, end of chapter exercises, plus supporting data, and Excel spreadsheet
calculations, plus over 150 Patent References for downloading from the companion
website. Extensive instructor resources, including 1170 lecture slides and a fully worked
solutions manual are available to adopting instructors. This text is designed for chemical
and biochemical engineering students (senior undergraduate year, plus appropriate for
capstone design courses where taken, plus graduates) and lecturers/tutors, and
professionals in industry (chemical process, biochemical, pharmaceutical, petrochemical
sectors). New to this edition: Revised organization into Part I: Process Design, and Part
II: Plant Design. The broad themes of Part I are flowsheet development, economic
analysis, safety and environmental impact and optimization. Part II contains chapters on
equipment design and selection that can be used as supplements to a lecture course or as
essential references for students or practicing engineers working on design projects.
New discussion of conceptual plant design, flowsheet development and revamp design
Significantly increased coverage of capital cost estimation, process costing and
economics New chapters on equipment selection, reactor design and solids handling
processes New sections on fermentation, adsorption, membrane separations, ion
exchange and chromatography Increased coverage of batch processing, food,
pharmaceutical and biological processes All equipment chapters in Part II revised and
updated with current information Updated throughout for latest US codes and standards,
including API, ASME and ISA design codes and ANSI standards Additional worked
examples and homework problems The most complete and up to date coverage of
equipment selection 108 realistic commercial design projects from diverse industries A
rigorous pedagogy assists learning, with detailed worked examples, end of chapter
exercises, plus supporting data and Excel spreadsheet calculations plus over 150 Patent
References, for downloading from the companion website Extensive instructor resources:
1170 lecture slides plus fully worked solutions manual available to adopting instructors
Diffusional Mass Transfer Springer
On July 30-31, 2018, the National Academies of Sciences, Engineering, and Medicine
held a workshop titled Continuous Manufacturing for the Modernization of Pharmaceutical
Production. This workshop discussed the business and regulatory concerns associated
with adopting continuous manufacturing techniques to produce biologics such as
enzymes, monoclonal antibodies, and vaccines. The participants also discussed specific
challenges for integration across the manufacturing system, including upstream and
downstream processes, analytical techniques, and drug product development. The
workshop addressed these challenges broadly across the biologics domain but focused
particularly on drug categories of greatest FDA and industrial interest such as
monoclonal antibodies and vaccines. This publication summarizes the presentations and
discussions from the workshop.
White Biotechnology National Academies Press
Many, if not most, industrially important fermentation and bioreactor operations are
carried out in fed-batch mode, producing a wide variety of products. In spite of this, there
is no single book that deals with fed-batch operations. This is the first book that presents
all the necessary background material regarding the 'what, why and how' of optimal and
sub-optimal fed-batch operations. Numerous examples are provided to illustrate the
application of optimal fed-batch cultures. This unique book, by world experts with
decades of research and industrial experience, is a must for researchers and industrial
practitioners of fed-batch processes (modeling, control and optimization) in
biotechnology, fermentation, food, pharmaceuticals and waste treatment industries.

Nano- and Biomaterials Oxford University Press
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.
Polymer Science and Engineering Elsevier
A chemical engineer's guide to managing and minimizing environmental
impact. Chemical processes are invaluable to modern society, yet they
generate substantial quantities of wastes and emissions, and safely
managing these wastes costs tens of millions of dollars annually. Green
Engineering is a complete professional's guide to the cost-effective design,
commercialization, and use of chemical processes in ways that minimize
pollution at the source, and reduce impact on health and the environment.
This book also offers powerful new insights into environmental risk-based
considerations in design of processes and products. First conceived by the
staff of the U.S. Environmental Protection Agency, Green Engineering draws
on contributions from many leaders in the field and introduces advanced risk-
based techniques including some currently in use at the EPA. Coverage
includes: Engineering chemical processes, products, and systems to reduce
environmental impacts Approaches for evaluating emissions and hazards of
chemicals and processes Defining effective environmental performance
targets Advanced approaches and tools for evaluating environmental fate
Early-stage design and development techniques that minimize costs and
environmental impacts In-depth coverage of unit operation and flowsheet
analysis The economics of environmental improvement projects Integration
of chemical processes with other material processing operations Lifecycle
assessments: beyond the boundaries of the plant Increasingly, chemical
engineers are faced with the challenge of integrating environmental
objectives into design decisions. Green Engineering gives them the technical
tools they need to do so.
Beyond the Molecular Frontier Elsevier
This book is the admirable result of ten years' experience in organizing and teaching
courses in biological reaction engineering. It gives engineers and scientists the
information they need to analyze the behavior of complex biological reactors using
mathematical equations and a dynamic simulation computer language. Part I treats the
fundamentals of modelling (mass balance equations, involving reaction kinetics and mass-
transfer rates), making them readily understandable to those new in the field. Part II
gives 45 example problems, complete with models and programs. This book is the first of
its kind to include a diskette with a commercial simulation language. The diskette can be
run on any DOS personal computer. Users will appreciate how the simulation runs can be
interrupted for interactive parameter changes and instructive plotting.

Airlift Bioreactors World Scientific
Material and energy balances are fundamental to many engineering
disciplines and have a major role in decisions related to sustainable
development. This text, which covers the substance of corresponding
undergraduate courses, presents the balance concepts and calculations in a
format accessible to students, engineering professionals and others who are
concerned with the material and energy future of our society.Following a
review of the basic science and economics, the text focuses on material and
energy accounting in batch and continuous operations, with emphasis on
generic process units, flow sheets, stream tables and spreadsheet

calculations. There is a unified approach to reactive and non-reactive energy
balance calculations, plus chapters dedicated to the general balance equation
and simultaneous material and energy balances. Seventy worked examples
show the elements of process balances and connect them with the material
and energy concerns of the 21st century.
Pretreatment Techniques for Biofuels and Biorefineries Newnes
Bioprocess technology involves the combination of living matter (whole organism or
enzymes ) with nutrients under laboratory conditions to make a desired product within
the pharmaceutical, food, cosmetics, biotechnology, fine chemicals and bulk chemicals
sectors. Industry is under increasing pressure to develop new processes that are both
environmentally friendly and cost-effective, and this can be achieved by taking a fresh
look at process development; - namely by combining modern process modeling
techniques with sustainability assessment methods. Development of Sustainable
Bioprocesses: Modeling and Assessment describes methodologies and supporting case
studies for the evolution and implementation of sustainable bioprocesses. Practical and
industry-focused, the book begins with an introduction to the bioprocess industries and
development procedures. Bioprocesses and bioproducts are then introduced, together
with a description of the unit operations involved. Modeling procedures, a key feature of
the book, are covered in chapter 3 prior to an overview of the key sustainability
assessment methods in use (environmental, economic and societal). The second part of
the book is devoted to case studies, which cover the development of bioprocesses in the
pharmaceutical, food, fine chemicals, cosmetics and bulk chemicals industries. Some
selected case studies include: citric acid, biopolymers, antibiotics, biopharmaceuticals.
Supplementary material provides hands-on materials so that the techniques can be put
into practice. These materials include a demo version of SuperPro Designer software
(used in process engineering) and models of all featured case studies, excel sheets of
assessment methods, Monte Carlo simulations and exercises. Previously available on CD-
ROM, the supplementary material can now be accessed via http://booksupport.wiley.com
by entering the author name, book title or isbn and clicking on the desired entry. This
will then give a listing of all the content available for download. Please read any text files
before downloading material.

Biopharmaceutical Processing Springer Science & Business Media
The Institute of Food Technologists (IFT) recently endorsed the use of
computers in food science education. The minimum standards for degrees in
food science, as suggested by IFT,"require the students to use computers in
the solution of problems, the collection and analysis of data, the control
processes, in addition to word processing."Because they are widely used in
business, allow statistical and graphical of experimental data, and can mimic
laboratory experimentation, spreadsheets provide an ideal tool for learning
the important features of computers and programming. In addition, they are
ideally suited for food science students, who usually do not have an
extensive mathematical background. Drawing from the many courses he has
taught at UC Davis, Dr. Singh covers the general basics of spreadsheets
using examples specific to food science. He includes more than 50 solved
problems drawn from key areas of food science, namely food microbiology,
food chemistry, sensory evaluation, statistical quality control, and food
engineering. Each problem is presented with the required equations and
detailed steps necessary for programming the spreadsheet. Helpful hints in
using the spreadsheets are also provided throughout the text. Key Features
* The first book to integrate speadsheets in teaching food science and
technology * Includes more than 50 solved examples of spreadsheet use in
food science and engineering * Presents a step-by-step introduction to
spreadsheet use * Provides a food composition database on a computer disk
Pharmaceutical Biotechnology Pearson Education
Animal Cell Bioreactors provides an introduction to the underlying principles and
strategies in the in vitro cell culture biotechnology. It addresses engineering
aspects such as mass transfer, instrumentation, and control ensuring successful
design and operation of animal cell bioreactors. The goal is to provide a
comprehensive analysis and review in the advancement of the bioreactor systems
for large-scale animal cell cultures. The book is organized into four parts. Part I
traces the historical development of animal cell biotechnology. It presents
examples of work in progress that seeks to make animal cell biotechnology
processes as productive on a cost per unit of product basis as that achieved by
other microbial systems. Part II includes chapters dealing with the implications of
cell biology in animal cell biotechnology; protein-bound oligosaccharides and their
structures; the development of serum-free media and its use in the production of
biologically active substances; and the metabolism of mammalian cells. Part III
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focuses on animal cell cultivation, covering topics such as the fixed bed
immobilized culture; three-dimensional microcarriers; and hydrodynamic
phenomena in microcarrier cultures. Part IV discusses the design, operation, and
control of animal cell bioreactors.
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