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Biotechnology is likely to be the main driving force of change in human
affairs for the next hundred years.

Freeman J. Dyson, A Many Colored Glass, University of Virginia Press, 2007
Hopes of realizing the optimistic forecasts about the benefits that molecular

biology will bring to pharmacology are likely, I believe, to be circumscribed
by the state of physiological knowledge, models, and concepts.

Sir James Black, Foreword in The Logic of Life, edited by C. A. R. Boyd and
D. Noble, Oxford University Press, 1993



PREFACE

Most drugs fail at the critical and expensive stage of clinical development due
to inadequate prediction of efficacy and/or safety. Today new technologies
that enable us to be more systematic and proficient at deciphering the complex
interactions between biology and medicine are one of our best hopes in
achieving a better therapeutic index. The goal of this book is to educate the
readers in aspects of several key emerging technologies and how they have
substantially impacted drug discovery, while stimulating thinking on how to
better address safety and efficacy for drug research and development.
Systems biology, stem cells, RNAi, biomarker discovery and new models
in vivo, are already influencing our predictions of drug efficacy. Automated
data mining, computational (in silico) approaches, high-throughput screening
and high-content screening, will continue to impact our predictions of drug
safety. Finally, several key technological advances in nanotechnology, biolog-
ics, and complex drug discovery will be presented in the same forum to foster
the cross-fertilization of ideas between the fields of small molecule and larger
molecule discovery. Indeed the breakdown of disciplinary silos and systematic
application of the four modalities (manipulate, measure, mine, and model) are
the central theme of this book. It is envisioned that the cross-disciplinary
collaborations that are implicit in integrating these technologies with drug
discovery operations will fuel the engine for future innovations. This book
cuts across multiple areas of drug discovery. These areas are each presented
by pioneers in the field, and they should have a broad appeal to many biologi-
cal scientists and interdisciplinary technologists interested in drug research.
The book is not intended to be a how to book but rather to enhance knowl-
edge of concepts and provide perspectives on drug discovery applications of
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new technologies. Many of the chapters include case studies of how such
technologies impact drug research and development. The reader should be
able to take away from the book what the new technology is about, and how
it enabled drug research and development that previous or conventional tech-
nology was not able to.

The book is divided into three sections:

Part I.  Drug Efficacy and Safety Discovery
Part II.  Biologics Technology
Part III. Future Perspective

Among the topics addressed are:

+ High throughput protein-based technologies and computational models
for drug development, efficacy, and toxicity.

+ Systems pharmacology, biomarkers, and biomolecular networks.

« Computational systems biology modeling of dosimetry and cellular
response pathways.

« Nanotechnology to improve drug delivery.
- Modeling efficacy and safety of engineered biologics.

The book’s authors from pharmaceutical and biotechnology companies and
academe have aimed to present an accessible volume for scientists at every
level pursing drug research and development. Each chapter has been edited
to ensure consistency with explanatory figures and key references for readers
who want to find out more about a topic. We hope that this book will prove
to be a valuable reference resource on emerging technologies and tools and
will enhance research productivity, which we show to be based on the modali-
ties of manipulation, measuring, mining, and modeling.
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