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Biosystems Engineering II

Biosystems Engineering I explores all aspects of biotechnology, which blends aspects of chemistry, 
biochemistry, microbiology, genetics, chemical engineering and computer sciences. Topics include the 
systems biology of industrial microorganisms, modeling languages for biochemical network simulation, 
and more.

Bioreactor Systems for Tissue Engineering II

Alternative Sources of Adult Stem Cells: Human Amniotic Membrane, by S. Wolbank, M. van Griensven, 
R. Grillari-Voglauer, and A. Peterbauer-Scherb; * Mesenchymal Stromal Cells Derived from Human 
Umbilical Cord Tissues: Primitive Cells with Potential for Clinical and Tissue Engineering Applications, 
by P. Moretti, T. Hatlapatka, D. Marten, A. Lavrentieva, I. Majore, R. Hass and C. Kasper; * Isolation, 
Characterization, Differentiation, and Application of Adipose-Derived Stem Cells, by J. W. Kuhbier, 
B. Weyand, C. Radtke, P. M. Vogt, C. Kasper and K. Reimers; * Induced Pluripotent Stem Cells: 
Characteristics and Perspectives, by T. Cantz and U. Martin; * Induced Pluripotent Stem Cell Technology 
in Regenerative Medicine and Biology, by D. Pei, J. Xu, Q. Zhuang, H.-F. Tse and M. A. Esteban; * 
Production Process for Stem Cell Based Therapeutic Implants: Expansion of the Production Cell Line 
and Cultivation of Encapsulated Cells, by C. Weber, S. Pohl, R. Poertner, P. Pino-Grace, D. Freimark, 
C. Wallrapp, P. Geigle and P. Czermak; * Cartilage Engineering from Mesenchymal Stem Cells, by C. 
Goepfert, A. Slobodianski, A.F. Schilling, P. Adamietz and R. Poertner; * Outgrowth Endothelial Cells: 
Sources, Characteristics and Potential Applications in Tissue Engineering and Regenerative Medicine, 
by S. Fuchs, E. Dohle, M. Kolbe, C. J. Kirkpatrick; * Basic Science and Clinical Application of Stem Cells 
in Veterinary Medicine, by I. Ribitsch, J. Burk, U. Delling, C. Geißler, C. Gittel, H. Jülke, W. Brehm; * 
Bone Marrow Stem Cells in Clinical Application: Harnessing Paracrine Roles and Niche Mechanisms, 
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by R. M. El Backly, R. Cancedda; * Clinical Application of Stem Cells in the Cardiovascular System, C. 
Stamm, K. Klose, Y.-H. Choi

Biosystems Engineering I

-Integration of Systems Biology with Bioprocess Engineering: L-Threonine Production by Systems 
Metabolic Engineering of Escherichia Coli, By Sang Yup Lee and Jin Hwan Park; -Analysis and 
Engineering of Metabolic Pathway Fluxes in Corynebacterium glutamicum, By Christoph Wittmann; 
-Systems Biology of Industrial Microorganisms, Marta Papini, Margarita Salazar, and Jens Nielsen; -De 
Novo Metabolic Engineering and the Promise of Synthetic DNA, By Daniel Klein-Marcuschamer, Vikra-
maditya G. Yadav, Adel Ghaderi, and Gregory N. Stephanopoulos; -Systems Biology of Recombinant 
Protein Production in Bacillus megaterium, Rebekka Biedendieck, Boyke Bunk, Tobias Fürich, Ezequiel 
Franco-Lara, Martina Jahn, and Dieter Jahn; -Extending Synthetic Routes for Oligosaccharides by 
Enzyme, Substrate and Reaction Engineering; By Jürgen Seibel, Hans-Joachim Jördening, and Klaus 
Buchholz; -Regeneration of Nicotinamide Coenzymes: Principles and Applications for the Synthesis of 
Chiral Compounds; By Andrea Weckbecker, Harald Gröger, and Werner Hummel;

Tissue Engineering III: Cell - Surface Interactions for Tissue Culture

The Cell-Surface Interaction, by J. S. Hayes, E. M. Czekanska and R. G. Richards. Studying Cell-Surface 
Interactions In Vitro: A Survey of Experimental Approaches and Techniques, by Stefanie Michaelis, 
Rudolf Robelek and Joachim Wegener. Harnessing Cell-Biomaterial Interactions for Osteochondral 
Tissue Regeneration, by Kyobum Kim, Diana M. Yoon, Antonios G. Mikos and F. Kurtis Kasper. 
Interaction of Cells with Decellularized Biological Materials, by Mathias Wilhelmi, Bettina Giere and 
Michael Harder. Evaluation of Biocompatibility Using In Vitro Methods: Interpretation and Limitations, by 
Arie Bruinink and Reto Luginbuehl. Artificial Scaffolds and Mesenchymal Stem Cells for Hard Tissues, 
by Margit Schulze and Edda Tobiasch. Bioactive Glass-Based Scaffolds for Bone Tissue Engineering, 
by Julia Will, Lutz-Christian Gerhardt and Aldo R. Boccaccini. Microenvironment Design for Stem 
Cell Fate Determination, by Tali Re’em and Smadar Cohen. Stem Cell Differentiation Depending on 
Different Surfaces, by Sonja Kress, Anne Neumann, Birgit Weyand and Cornelia Kasper. Designing 
the Biocompatibility of Biohybrids, by Frank Witte, Ivonne Bartsch and Elmar Willbold. Interaction of 
Cartilage and Ceramic Matrix, by K. Wiegandt, C. Goepfert, R. Pörtner and R. Janssen. Bioresorption 
and Degradation of Biomaterials, by Debarun Das, Ziyang Zhang, Thomas Winkler, Meenakshi Mour, 
Christina I. Günter, Michael M. Morlock, Hans-Günther Machens and Arndt F. Schilling.

Biotechnology in China II

Past, Present, and Future Industrial Biotechnology in China, by Zhenjiang Li, Xiaojun Ji, Suli Kan, 
Hongqun Qiao, Min Jiang, Dingqiang Lu, Jun Wang, He Huang, Honghua Jia, Pingkai Ouyuang, and 
Hanjie Ying.- Organic Chemicals from Bioprocesses in China, by Jin Huang, Lei Huang, Jianping Lin, 
Zhinan Xu, and Peilin Cen.- Biofuels in China, by Tianwei Tan, Jianliang Yu, Jike Lu, and Tao Zhang.- 
Bioreactors and Bioseparation, by Siliang Zhang, Xuejun Cao, Ju Chu, Jiangchao Qian, and Yingping 
Zhuang.- Environmental Biotechnology in China, by Shuang Jiang Liu , Lei Liu , Muhammad Tausif 
Chaudhry , Lei Wang , Ying Guang Chen , Qi Zhou , He Liu , and Jian Chen.- Traditional Chinese 
Biotechnology, by Yan Xu , Dong Wang , Wen Lai Fan , Xiao Qing Mu, and Jian Chen.- Modern 
Biotechnology in China, by Qing-Zhao Wang and Xue-Ming Zhao.

Genomics and Systems Biology of Mammalian Cell Culture

Transcriptome Analysis, by Frank Stahl, Bernd Hitzmann, Kai Mutz, Daniel Landgrebe, Miriam 
Lübbecke, Cornelia Kasper, Johanna Walter und Thomas Scheper Transcriptome Data Analysis for 
Cell Culture Processes, by Marlene Castro-Melchor, Huong Le und Wei-Shou Hu Modeling Metabolic 
Networks for Mammalian Cell Systems: General Considerations, Modeling Strategies, and Available 
Tools, by Ziomara P. Gerdtzen Metabolic Flux Analysis in Systems Biology of Mammalian Cells, by 
Jens Niklas und Elmar Heinzle Advancing Biopharmaceutical Process Development by System-Level 
Data Analysis and Integration of Omics Data, by Jochen Schaub, Christoph Clemens, Hitto Kaufmann 
und Torsten W. Schulz Protein Glycosylation and Its Impact on Biotechnology, by Markus Berger, 
Matthias Kaup und Véronique Blanchard Protein Glycosylation Control in Mammalian Cell Culture: Past 
Precedents and Contemporary Prospects, by Patrick Hossler Modeling of Intracellular Transport and 
Compartmentation, by Uwe Jandt und An-Ping Zeng Genetic Aspects of Cell Line Development from 



a Synthetic Biology Perspective, by L. Botezatu, S. Sievers, L. Gama-Norton, R. Schucht, H. Hauser 
und D. Wirth.

High Resolution Microbial Single Cell Analytics

Light Microscopic Analysis of Mitochondrial Heterogeneity in Cell Populations and Within Single 
Cells, by S. Jakobs, S. Stoldt, and D. Neumann * Advanced Microscopy of Microbial Cells, by J. 
A. J. Haagensen, B. Regenberg, and C. Sternberg * Algebraic and Geometric Understanding of 
Cells, Epigenetic Inheritance of Phenotypes Between Generations, by K. Yasuda * Measuring the 
Mechanical Properties of Single Microbial Cells, by C. R. Thomas, J. D. Stenson, and Z. Zhang * 
Single Cell Analytics: Pushing the Limits of the Doable, by H. Kortmann, L.M. Blank, and A. Schmid 
* Cultivation-Independent Assessment of Bacterial Viability, by F. Hammes, M. Berney, and T. Egli * 
Resolution of Natural Microbial Community Dynamics by Community Fingerprinting, Flow Cytometry 
and Trend Interpretation Analysis, by P. Bombach, T. Hübschmann, I. Fetzer, S. Kleinsteuber, R. Geyer, 
H. Harms, and S. Müller *Multivariate Data Analysis Methods for the Interpretation of Microbial Flow 
Cytometric Data, by H.M. Davey, and C.L. Davey * From Single Cells to Microbial Population Dynamics: 
Modelling in Biotechnology Based on Measurements of Individual Cells, by T. Bley

Nano/Micro Biotechnology

Part I The Nano-Scale Biological Systems in Nature; Molecular bio-motors in living cells – by T. 
Nishizaka; The form designed by viral genome – by K. Onodera; Part II Detection and Characterization 
Technology; Atomic force microscopy applied to nano-mechanics of the cell – by A. Ikai; Design, 
synthesis and biological application of fluorescent sensor molecules for cellular imaging – by K. Kikuchi; 
Dynamic visualization of cellular signaling – by Q. Ni and J. Zhang; Part III Fabrication Technology; Sur-
face acoustic wave atomizer and electrostatic deposition – by Y. Yamagata; Electrospray deposition of 
biomolecules by V.N. Morozov; Part IV Processing Technology; Droplet handling – by T.Torii; Integrated 
microfluidic systems – by S. Kaneda and T. Fujii; Part V Applications; A novel non-viral gene delivery 
system: Multifunctional envelope-type nano device - by H. Hatakeyama, H. Akita, K. Kogure, and H. 
Harashima; Biosensors - by M. Saito, H.M. Hiep, N. Nagatani, and E.Tamiya; Micro bioreactors – by 
Sato and T. Kitamori

Biofunctionalization of Polymers and their Applications

Chitin, Chitosan and Derivatives for Wound Healing and Tissue Engineering, by Antonio Francesko and 
Tzanko Tzanov Polyhydroxyalkanoates (PHA) and their Applications, by Guo-Qiang Chen.- Enzymatic 
Polymer Functionalisation: Advances in Laccase and Peroxidase Derived Lignocellulose Functional 
Polymers, by Gibson S. Nyanhongo, Tukayi Kudanga, Endry Nugroho Prasetyo and Georg M. Guebitz.- 
Lipases in Polymer Chemistry, by Bahar Yeniad, Hemantkumar Naik and Andreas Heise.- Enzymes 
for the Biofunctionalization of Poly(Ethylene Terephthalate), by Wolfgang Zimmermann and Susan 
Billig.- Biology of Human Hair: Know Your Hair to Control It, by Rita Araújo, Margarida Fernandes, 
Artur Cavaco-Paulo and Andreia Gomes.- Recombinamers: Combining Molecular Complexity with 
Diverse Bioactivities for Advanced Biomedical and Biotechnological Applications, by José Carlos Ro-
dríguez-Cabello, María Pierna, Alicia Fernández-Colino, Carmen García-Arévalo and Francisco Javier 
Arias.- Biomimetic Materials for Medical Application Through Enzymatic Modification, by Piergiorgio 
Gentile, Valeria Chiono, Chiara Tonda-Turo, Susanna Sartori and Gianluca Ciardelli.- Supramolecular 
Polymers Based on Cyclodextrins for Drug and Gene Carrier Delivery, by Jia Jing Li, Feng Zhao and 
Jun Li.- Engineering Liposomes and Nanoparticles for Biological Targeting, by Rasmus I. Jølck, Lise 
N. Feldborg, Simon Andersen, S. Moein Moghimi and Thomas L. Andresen.-

Biological Reaction Engineering

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 program-
ming, including arrays. It is so powerful that the model parameters may be defined as "sliders\



Bioelectrochemical Systems

This book is the first in a two-volume set devoted to bioelectrochemical systems (BESs) and the 
opportunities that they may offer in providing a green solution to growing energy demands worldwide. 
In this first volume, established research professionals explain the underlying principles and processes 
of BESs, providing a thorough introduction to these systems before proceeding to address the roles 
of cathode catalysts and biocatalysts, biofilms, heterotrophic denitrification, and nanotechnology ap-
proaches. This volume forms a sound foundation for understanding the potential industrial applications 
of this technology, which include in particular the generation of high-value chemicals and energy 
using organic wastes. These applications are the focus of the second volume, where readers will 
find up-to-date information on microbial fuel cells and the use of microbial biofilm- and algae-based 
bioelectrochemical systems for bioremediation and co-generation of valuable chemicals. The book is 
designed for a broad audience, including undergraduates, postgraduates, energy researchers/scien-
tists, policymakers, and anyone else interested in the latest developments in this field.

Fermentation Processes: Emerging and Conventional Technologies

Explores the use of conventional and novel technologies to enhance fermentation processes Fermen-
tation Processes reviews the application of both conventional and emerging technologies for enhancing 
fermentation conditions, examining the principles and mechanisms of fermentation processes, the 
microorganisms used in bioprocesses, their implementation in industrial fermentation, and more. 
Designed for scientists and industry professionals alike, this authoritative and up-to-date volume 
describes how non-conventional technologies can be used to increase accessibly and bioavailability 
of substrates by microorganisms during fermentation, which in turn promotes microbial growth and 
can improve processes and productivity across the agri-food, nutraceutical, pharmaceutical, and 
beverage industries. The text begins by covering the conventional fermentation process, discussing 
cell division and growth kinetics, current technologies and developments in industrial fermentation 
processes, the parameters and modes of fermentation, various culture media, and the impact of culture 
conditions on fermentation processes. Subsequent chapters provide in-depth examination of the use 
of emerging technologies—such as pulsed electric fields, ultrasound, high-hydrostatic pressure, and 
microwave irradiation—for biomass fractionation and microbial stimulation. This authoritative resource: 
Explores emerging technologies that shorten fermentation time, accelerate substrate consumption, 
and increase microbial biomass Describes enhancing fermentation at conventional conditions by 
changing oxygenation, agitation, temperature, and other medium conditions Highlights the advantages 
of new technologies, such as reduced energy consumption and increased efficiency Discusses the 
integration and implementation of conventional and emerging technologies to meet consumer and 
industry demand Offers perspectives on the future direction of fermentation technologies and appli-
cations Fermentation Processes: Emerging and Conventional Technologies is ideal for microbiologists 
and bioprocess technologists in need of an up-to-date overview of the subject, and for instructors 
and students in courses such as bioprocess technology, microbiology, new product development, 
fermentation, food processing, biotechnology, and bioprocess engineering.

Numerical Characterization of Mechanical Stress and Flow Patterns in Stirred Tank Bioreactors

Das Ziel der Arbeit bestand darin, die lokalen und globalen mechanischen Beanspruchungsparameter 
in einem Rührkesselbioreaktor mit Hilfe der numerischen Strömungssimulation (CFD) nachzubilden 
und die Ergebnisse mit experimentellen Daten der Pellet-kultivierung bzgl. Fluiddynamik und Rhe-
olgie des rekombinanten Stammes A. niger SKAn1015 zu validieren. Ausgehend von der einphasi-
gen Strömungssimulation eines 2L-Bioreaktors werden zunächst Simultionsdaten über Strömungs-
geschwindigkeit und mechanische Beanspruchung diskutiert. Aßerdem erfolgt eine Validierung der 
einphasigen Simulationsdaten mit der Particle Image Velocimetry. In weiteren Untersuchungen wird 
die Strömungssimulation auch auf nicht-newtonsche Flüssigkeiten, so wie sie bei der Kultivierung 
filamentöser Pilze üblicherweise auftreten, mit dem Ostwald - de Waele-Ansatz erweitert und die 
mechanische Beanspruchung in Abhängigkeit zu den rheologischen Prozessparametern korreliert. Die 
Untersuchung des Einflusses unterschiedlicher Rührergeometrien auf die Strömungsfelder und die 
mechanische Beanspruchung mittels CFD bildet den Abschluss, so dass die Auswahl eines geeigneten 
Rührers für den Kultivierungsprozess mit schesensitiven biologischen Systemen eindeutig getroffen 
wird. Die Arbeit validiert die numerische Strömungssimulation in einem Bioreaktor mit experimentell 
gnerierten biologischen und fluiddynamischen Prozessdaten und gibt praktische Hinweise darüber, 



wie biotechnologische Prozesse mit filamentösen Mikroorganismen hinsichtlich der Minimierung der 
mechanischen Beanspruchung zu betreiben sind.

Bioprocess Engineering

Bioprocess Engineering involves the design and development of equipment and processes for the man-
ufacturing 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 engineer-
ing- 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 parameters, 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

Artificial Neural Networks for Engineering Applications

Artificial Neural Networks for Engineering Applications presents current trends for the solution of 
complex engineering problems that cannot be solved through conventional methods. The proposed 
methodologies can be applied to modeling, pattern recognition, classification, forecasting, estimation, 
and more. Readers will find different methodologies to solve various problems, including complex 
nonlinear systems, cellular computational networks, waste water treatment, attack detection on cy-
ber-physical systems, control of UAVs, biomechanical and biomedical systems, time series forecasting, 
biofuels, and more. Besides the real-time implementations, the book contains all the theory required to 
use the proposed methodologies for different applications. Presents the current trends for the solution 
of complex engineering problems that cannot be solved through conventional methods Includes real-life 
scenarios where a wide range of artificial neural network architectures can be used to solve the prob-
lems encountered in engineering Contains all the theory required to use the proposed methodologies 
for different applications

Cell Culture Bioprocess Engineering, Second Edition

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-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.

Control in Bioprocessing

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 and renewable energy, 
pharmaceuticals and nutraceuticals, fermentation systems, product separation technologies, waste-
water 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.

Bioprocess Engineering

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 engi-
neering 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.

Biosystems Engineering: Biofactories for Food Production in the Century XXI

This book presents new food production systems (for plants and animals) involving agrochemicals 
that increase in a controlled manner the bioactives content, under greenhouse conditions. Moreover, 
conception and design of new instrumentation for precision agriculture and aquiculture contributing in 
food production is also highlighted in this book.

Bioprocess Engineering Principles

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 com-
mercial 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.

Current Developments in Biotechnology and Bioengineering

Current Developments in Biotechnology and Bioengineering: Bioprocesses, Bioreactors and Controls 
provides extensive coverage of new developments, state-of-the-art technologies, and potential future 
trends, reviewing industrial biotechnology and bioengineering practices that facilitate and enhance the 
transition of processes from lab to plant scale, which is becoming increasingly important as such transi-
tions continue to grow in frequency. Focusing on industrial bioprocesses, bioreactors for bioprocesses, 
and controls for bioprocesses, this title reviews industrial practice to identify bottlenecks and propose 
solutions, highlighting that the optimal control of a bioprocess involves not only maximization of product 
yield, but also taking into account parameters such as quality assurance and environmental aspects. 
Describes industrial bioprocesses based on the reaction media Lists the type of bioreactors used for 
a specific bioprocess/application Outlines the principles of control systems in various bioprocesses

Cell Culture Engineering

Offers a comprehensive overview of cell culture engineering, providing insight into cell engineering, 
systems biology approaches and processing technology In Cell Culture Engineering: Recombinant 
Protein Production, editors Gyun Min Lee and Helene Faustrup Kildegaard assemble top class authors 
to present expert coverage of topics such as: cell line development for therapeutic protein production; 
development of a transient gene expression upstream platform; and CHO synthetic biology. They 
provide readers with everything they need to know about enhancing product and bioprocess attributes 
using genome-scale models of CHO metabolism; omics data and mammalian systems biotechnology; 
perfusion culture; and much more. This all-new, up-to-date reference covers all of the important aspects 
of cell culture engineering, including cell engineering, system biology approaches, and processing 
technology. It describes the challenges in cell line development and cell engineering, e.g. via gene 
editing tools like CRISPR/Cas9 and with the aim to engineer glycosylation patterns. Furthermore, 
it gives an overview about synthetic biology approaches applied to cell culture engineering and 
elaborates the use of CHO cells as common cell line for protein production. In addition, the book 
discusses the most important aspects of production processes, including cell culture media, batch, 
fed-batch, and perfusion processes as well as process analytical technology, quality by design, and 
scale down models. -Covers key elements of cell culture engineering applied to the production of 
recombinant proteins for therapeutic use -Focuses on mammalian and animal cells to help highlight 
synthetic and systems biology approaches to cell culture engineering, exemplified by the widely used 
CHO cell line -Part of the renowned "Advanced Biotechnology" book series Cell Culture Engineering: 
Recombinant Protein Production will appeal to biotechnologists, bioengineers, life scientists, chemical 
engineers, and PhD students in the life sciences.

Modern Biotechnology

Biotechnology introduces students in science, engineering, or technology to the basics of genetic engi-
neering, recombinant organisms, wild-type fermentations, metabolic engineering and microorganisms 
for the production of small molecule bioproducts. The text includes a brief historical perspective and 
economic rationale on the impact of regulation on biotechnology production, as well as chapters on 
biotechnology in relation to metabolic pathways and microbial fermentations, enzymes and enzyme 
kinetics, metabolism, biological energetics, metabolic pathways, nucleic acids, genetic engineering, 
recombinant organisms and the production of monoclonal antibodies.

Bioreaction Engineering Principles

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.

Physiology of the Bacterial Cell

Textbook for upper-division and graduate students in the biological and biochemical sciences intro-
duces the properties of bacteria that have led to their success as colonizers of this planet. The major 
theme is the analysis of the molecular devices that have led to the ability of bacteria to grow rapidly in a 
variety of environments, to adapt quickly to changes in their surroundings, to withstand starvation and 
exposure to toxic agents, and to compete successfully with other organisms. Annotation copyrighted 
by Book News, Inc., Portland, OR

Advances in Bioprocess Engineering

Bioprocess engineering has played a key role in biotechnology, contributing towards bringing the 
exciting new discoveries of molecular and cellular biology into the applied sphere, and in maintaining 
established processes, some centuries-old, efficient and essential for today's industry. Novel develop-
ments and new application areas of biotechnology, along with increasing constraints in costs, product 
quality, regulatory and environmental considerations, have placed the biochemical engineer at the 
forefront of new challenges. This second volume of Advances in Bioprocess Engineering reflects 
precisely the multidisciplinary nature of the field, where new and traditional areas of application 
are nurtured by a better understanding of fundamental phenomena and by the utilization of novel 
techniques and methodologies. The chapters in this book were written by the invited speakers to the 
2nd International Symposium on Bioprocess Engineering, Mazatlan, Mexico, September 1997.

Analysis of Biological Networks

An introduction to biological networks and methods for theiranalysis Analysis of Biological Networks 
is the first book of itskind to provide readers with a comprehensive introduction to thestructural 
analysis of biological networks at the interface ofbiology and computer science. The book begins 
with a brief overviewof biological networks and graph theory/graph algorithms and goeson to explore: 
global network properties, network centralities,network motifs, network clustering, Petri nets, signal 
transductionand gene regulation networks, protein interaction networks,metabolic networks, phylo-
genetic networks, ecological networks, andcorrelation networks. Analysis of Biological Networks is a 
self-containedintroduction to this important research topic, assumes no expertknowledge in computer 
science or biology, and is accessible toprofessionals and students alike. Each chapter concludes with 
asummary of main points and with exercises for readers to test theirunderstanding of the material 
presented. Additionally, an FTP sitewith links to author-provided data for the book is available fordeeper 
study. This book is suitable as a resource for researchers in computerscience, biology, bioinformatics, 
advanced biochemistry, and thelife sciences, and also serves as an ideal reference text forgraduate-lev-
el courses in bioinformatics and biologicalresearch.

SRDS International Media Guide

Learn more about foundational and advanced topics in metabolic engineering in this comprehensive 
resource edited by leaders in the field Metabolic Engineering: Concepts and Applications delivers a 
one-stop resource for readers seeking a complete description of the concepts, models, and applications 
of metabolic engineering. This guide offers practical insights into the metabolic engineering of major 
cell lines, including E. Coli, Bacillus and Yarrowia Lipolytica, and organisms, including human, animal, 
and plant). The distinguished editors also offer readers resources on microbiome engineering and the 
use of metabolic engineering in bioremediation. Written in two parts, Metabolic Engineering begins with 
the essential models and strategies of the field, like Flux Balance Analysis, Quantitative Flux Analysis, 



and Proteome Constrained Models. It also provides an overview of topics like Pathway Design, 
Metabolomics, and Genome Editing of Bacteria and Eukarya. The second part contains insightful 
descriptions of the practical applications of metabolic engineering, including specific examples that 
shed light on the topics within. In addition to subjects like the metabolic engineering of animals, humans, 
and plants, you’ll learn more about: Metabolic engineering concepts and a historical perspective on 
their development The different modes of analysis, including flux balance analysis and quantitative 
flux analysis An illuminating and complete discussion of the thermodynamics of metabolic pathways 
The Genome architecture of E. coli, as well as genome editing of both bacteria and eukarya An 
in-depth treatment of the application of metabolic engineering techniques to organisms including 
corynebacterial, bacillus, and pseudomonas, and more Perfect for students of biotechnology, bioengi-
neers, and biotechnologists, Metabolic Engineering: Concepts and Applications also has a place on the 
bookshelves of research institutes, biotechnological institutes and industry labs, and university libraries. 
It's comprehensive treatment of all relevant metabolic engineering concepts, models, and applications 
will be of use to practicing biotechnologists and bioengineers who wish to solidify their understanding 
of the field.

Metabolic Engineering

Contains topics including modelling the dynamics of signalling pathways, modelling metabolic networks 
using power-laws and S-systems, modelling reaction kinetics in cells, the regulatory design of cellular 
processes, metabolomics and fluxomics, modelling cellular signalling systems, and systems analysis 
of MAPK signal transduction.

Systems Biology

The successful implementation of greener chemical processesrelies not only on the development of 
more efficient catalysts forsynthetic chemistry but also, and as importantly, on thedevelopment of 
reactor and separation technologies which candeliver enhanced processing performance in a safe, 
cost-effectiveand energy efficient manner. Process intensification has emerged asa promising field 
which can effectively tackle the challenges ofsignificant process enhancement, whilst also offering 
the potentialto diminish the environmental impact presented by the chemicalindustry. Following an 
introduction to process intensification and theprinciples of green chemistry, this book presents a 
number ofintensified technologies which have been researched and developed,including case studies 
to illustrate their application to greenchemical processes. Topics covered include: • Intensified reactor 
technologies: spinning discreactors, microreactors, monolith reactors, oscillatory flowreactors, cavita-
tional reactors • Combined reactor/separator systems: membrane reactors,reactive distillation, reactive 
extraction, reactiveabsorption • Membrane separations for green chemistry • Industry relevance of 
process intensification,including economics and environmental impact, opportunities forenergy saving, 
and practical considerations for industrialimplementation. Process Intensification for Green Chemistry 
is a valuableresource for practising engineers and chemists alike who areinterested in applying inten-
sified reactor and/or separator systemsin a range of industries to achieve green chemistry principles.

Process Intensification Technologies for Green Chemistry

Written by a researcher with experience designing, establishing, and validating biological manufactur-
ing facilities worldwide, this is the first comprehensive introduction to disposable systems for biological 
drug manufacturing. It reviews the current state of the industry; tackles questions about safety, costs, 
regulations, and waste disposal; and guides readers to choose disposable components that meet their 
needs. This practical manual covers disposable containers, mixing systems, bioreactors, connectors 
and transfers, controls and sensors, downstream processing systems, filling and finishing systems, and 
filters. The author also shares his predictions for the future, calling disposable bioprocessing technology 
a "game changer."

Disposable Bioprocessing Systems

Man-Machine Interaction is an interdisciplinary field of research that covers many aspects of science 
focused on a human and machine in conjunction. Basic goal of the study is to improve and invent 
new ways of communication between users and computers, and many different subjects are involved 
to reach the long-term research objective of an intuitive, natural and multimodal way of interaction 
with machines. The rapid evolution of the methods by which humans interact with computers is 
observed nowadays and new approaches allow using computing technologies to support people on 



the daily basis, making computers more usable and receptive to the user's needs. This monograph 
is the third edition in the series and presents important ideas, current trends and innovations in the 
man-machine interactions area. The aim of this book is to introduce not only hardware and software 
interfacing concepts, but also to give insights into the related theoretical background. Reader is provided 
with a compilation of high-quality original papers covering a wide scope of research topics divided 
into eleven sections, namely: human-computer interactions, robot control, embedded and navigation 
systems, bio data analysis and mining, biomedical signal processing, image and sound processing, 
decision support and expert systems, rough and fuzzy systems, pattern recognition, algorithms and 
optimization, computer networks and mobile technologies and data management systems.

Man-Machine Interactions 3

Authoritative guide to the principles, characteristics, engineering aspects, economics, and applications 
of disposables in the manufacture of biopharmaceuticals The revised and updated second edition 
of Single-Use Technology in Biopharmaceutical Manufacture offers a comprehensive examination of 
the most-commonly used disposables in the manufacture of biopharmaceuticals. The authors—noted 
experts on the topic—provide the essential information on the principles, characteristics, engineering 
aspects, economics, and applications. This authoritative guide contains the basic knowledge and 
information about disposable equipment. The author also discusses biopharmaceuticals’ applications 
through the lens of case studies that clearly illustrate the role of manufacturing, quality assurance, 
and environmental influences. This updated second edition revises existing information with recent 
developments that have taken place since the first edition was published. The book also presents 
the latest advances in the field of single-use technology and explores topics including applying 
single-use devices for microorganisms, human mesenchymal stem cells, and T-cells. This important 
book: • Contains an updated and end-to-end view of the development and manufacturing of single-use 
biologics • Helps in the identification of appropriate disposables and relevant vendors • Offers illustrative 
case studies that examine manufacturing, quality assurance, and environmental influences • Includes 
updated coverage on cross-functional/transversal dependencies, significant improvements made by 
suppliers, and the successful application of the single-use technologies Written for biopharmaceutical 
manufacturers, process developers, and biological and chemical engineers, Single-Use Technology 
in Biopharmaceutical Manufacture, 2nd Edition provides the information needed for professionals to 
come to an easier decision for or against disposable alternatives and to choose the appropriate system.

Genetic Engineering News

Systems Metabolic Engineering is changing the way microbial cell factories are designed and optimized 
for industrial production. Integrating systems biology and biotechnology with new concepts from 
synthetic biology enables the global analysis and engineering of microorganisms and bioprocesses at 
super efficiency and versatility otherwise not accessible. Without doubt, systems metabolic engineering 
is a major driver towards bio-based production of chemicals, materials and fuels from renewables 
and thus one of the core technologies of global green growth. In this book, Christoph Wittmann and 
Sang-Yup Lee have assembled the world leaders on systems metabolic engineering and cover the full 
story – from genomes and networks via discovery and design to industrial implementation practises. 
This book is a comprehensive resource for students and researchers from academia and industry 
interested in systems metabolic engineering. It provides us with the fundaments to targeted engineering 
of microbial cells for sustainable bio-production and stimulates those who are interested to enter this 
exiting research field.

Principles of Biosystems Engineering

Omics Technologies and Bio-Engineering: Towards Improving Quality of Life, Volume 1 is a unique 
reference that brings together multiple perspectives on omics research, providing in-depth analysis 
and insights from an international team of authors. The book delivers pivotal information that will inform 
and improve medical and biological research by helping readers gain more direct access to analytic 
data, an increased understanding on data evaluation, and a comprehensive picture on how to use 
omics data in molecular biology, biotechnology and human health care. Covers various aspects of 
biotechnology and bio-engineering using omics technologies Focuses on the latest developments in 
the field, including biofuel technologies Provides key insights into omics approaches in personalized 
and precision medicine Provides a complete picture on how one can utilize omics data in molecular 
biology, biotechnology and human health care
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