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Preface

This book is a part of the comprehensive series, Current Developments in Biotechnology and
Bioengineering (Editor-in-chief: Ashok Pandey), composed of nine volumes. To this series, the
current volume brings extensive and thorough state-of-art information and perspectives on
bioprocesses, bioreactors, and controls. In past decades, biotechnological knowledge has
been boosted by the rapid expansion of biochemistry and genetic engineering, reaching high
levels of excellence and competitiveness. Moreover, the discovery of novel microorganisms
and genetically engineered strains has contributed to yield new products or substances in a
more efficient and environmentally sustainable manner than their counterparts synthesized
by conventional chemical routes. These changes have paralleled great academic effort in the
development of new bioreactor designs and control systems that have drastically improved
the effectiveness of these processes. The integration of these topics has favored synergic and
collaborative exchanges among microbiologists, biochemists, molecular biologists, bio-
engineers, chemical engineers, and food and pharmaceutical chemists, thus allowing new
bioprocesses to rapidly surpass the walls of academic laboratories and become implemented
on an industrial scale.

The practical significance of these aspects has encouraged us to include this volume in
this book series to bring together the knowledge and expertise of researchers. All are applying
and developing engineering principles of cultivation performance and control in bioreactors
to different bioprocesses. This volume intends to cover current trends and perspectives in the
field to serve as a wide-ranging reference. It has been organized into three main sections:
Industrial Bioprocesses, Bioreactors for Industrial Bioprocesses, and Controls of Industrial
Bioprocesses.

The first six chapters consider different bioprocesses of industrial relevance, including
examples using genetically engineered microorganisms and animal and plant cells. The next 11
chapters are devoted to bioreactor design (including unconventional designs). Careful
selection of bioreactors and operating conditions is crucial for the proper development of
many bioprocesses, because they must provide a suitable environment to house optimum
microbial or cell growth and product formation. This section addresses the current state of
the art on the development, design, control, and mode of operation of different configura-
tions such as stirred tank, membrane, packed-bed, photobioreactor, and disposable
bioreactors, as well as their application to several industries, and special conditions such as
solid-state fermentation or extremophilic cultures. Moreover, a guide to the modeling of
bioreactors is provided, stressing the need to define a set of numerical tools to enable
quantitative prediction of the behavior of biological systems at various scales. The third and
last section of this volume is devoted to bioprocess control, including common instru-
mentation such as online sensors and analyzers easing process monitoring, and control
loops available to improve the response of bioprocesses against disturbances and variations
in the operational set point. These strategies aim to ensure the robust control and stability of
biological processes, and examples of their application are presented.

All in all, this volume is the result of the joint efforts of more than 40 engineers and
scientists who represent the expertise of professionals from all parts of the world, including
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xxviii Preface

China, India, Greece, Bulgaria, Italy, Portugal, Switzerland, France, Taiwan, the United States,
Spain, Belgium, Germany, and Mexico. It has been a long journey from initial contact with
our contributors and their rapid answer to starting this volume. They have contributed not
only their knowledge and expertise but also their diligence, drive, time, patience, effort, and
enthusiasm, making it possible for this volume to come true, for which we are most grateful.
We would like to acknowledge the reviewers for their valuable comments to improve the final
quality of different chapters included in this volume. In addition, we would like to thank Dr.
Kostas Marinakis, book acquisition editor, Ms Anneka Hess, and the entire production team
at Elsevier for their help and support in bringing out this volume. Without their commitment,
efficiency, and dedicated work, this volume never could have been accomplished.

Editors

Christian Larroche
Maria Angeles Sanroman
Guocheng Du
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