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This book is an introduction to biomedical
engineering. Presented at a level accessible to all
students it starts from the basics and gradually
demonstrates the engineering principles that are used to
create new diagnostic methods and therapies for human
disease.

In the past decade biomedical engineering has
grown to encompass a range of fields of specialization
including bioimaging, biomechanics, bioinstrumentation,
biomaterials, and biomolecular engineering. This book
assembles foundational resources from molecular and
cellular biology and physiology and shows how they link
to various sub-specialties of biomedical engineering.

In the first two parts of the book basic information
from molecular/cellular biology and human physiology
is presented; quantitative concepts are stressed in these
sections. These basic life science principles provide the
framework in which biomedical engineers work.

The last part of the book is devoted to the sub-
specialties in biomedical engineering, and emphasizes -
through examples and profiles of people in the field - the
types of problems biomedical engineers solve.

Preface xiii

Acknowledgments xvii 8 Circulation 299
Abbreviations and Acronyms xix Profiles in BME: Curtis G. Neason 322
1 Introduction: What Is Biomedical Engineering? 1 9 Removal of Molecules from the Body 329
Profile of the Author: W. Mark Saltzman 24 Part 3 Biomedical Engineering

Part 1 Molecular and Cellular Principles 10 Biomechanics 361
2 Biomolecular Principles 31 11 Bioinstrumentation 389
Profiles in BME: Veronique V. Tran 70 12 Bioimaging 432
3 Biomolecular Principles: Nucleic Acids 82 13 Biomolecular Engineering I: Biotechnology 472
Profiles in BME: Tiffanee M. Green 126 Profiles in BME: Robert Langer 497
4 Biomolecular Principles: Proteins 141 14 Biomolecular Engineering I1: Engineering

Profiles in BME: Brenda K. Mann 161 of Immunity 507
5 Cellular Principles 168 Profiles in BME: Eliah R. Shamir 532
Profiles in BME: E.E. "Jack" Richards Il 194 15 Biomaterials and Artificial Organs 537
Part 2 Physiological Principles 16 Biomedical Engineering and Cancer 572
6 Communication Systems in the Body 205 Appendix A Physiological Parameters 605
Profiles in BME: Douglas Lauffenburger 237 Appendix B Chemical Parameters 611
7 Engineering Balances: Respiration and Digestion 247 Appendix C Units and Conversion Factors 614
Profiles in BME: Bill Hawkins 425 Index 617

113



