Table of Contents

SECTION I Basic Bone Biology and Tissue
Engineering
Bruce A. Doll

Chapter 1
Developmental Biology of the Skeletal System ..........ccccevieviinieniiniieniiieeeeee 3
Bruce Doll
Chapter 2
Bone Physiology DynamiCs ........cccvevieriiriinieiieiieeeeieee et 27

Bruce Doll and Hannjorg Koch

Chapter 3

Cell Biology of the Skeletal System: Osteoblasts, Osteocytes,

Osteoclasts, Bone Marrow Stromal Cells ...........ccooieiiiiiiiniiiieeececee, 43
Carol V. Gay, Henry J. Donahue, Christopher A. Siedlecki, and Erwin Vogler

SECTION Il Basic Bone Biology and Scaffold

Designs for Tissue
Charles Steir

Chapter 4
The Organic and InOrganic MatriCes ...........cceveririiirinienieieieeeeeeceeeee e 91
Adele L. Boskey

Chapter 5
Signaling Molecules for Tissue Engineering ............ccceceeeevevieienenienieneeinenieeenenn 125
Charles Sfeir, Julie Jadlowiec, Hannjorg Koch, and Phillip Campbell

Chapter 6
Biodegradable Polymers and Microspheres in Tissue Engineering ...................... 149
Kacey G. Marra



Chapter 7

Design and Fabrication of Bone Tissue Engineering Scaffolds ............c.ccco........ 167
Scott J. Hollister, Juan M. Toboas, Rachel M. Schek, Cheng-Yu Lin,

and Tien Min Chu

SECTION 11l  Applied Principles of Bone Tissue
Engineering
Jeffrey O. Hollinger and Thomas A. Einhorn

Chapter 8
Study Design and Statistical AnalysiS.........ccccueruieieviirieerieieieeeeeeeeeee e 195
Robert T. Rubin and Jeffrey O. Hollinger

Chapter 9

Animal Models for Bone Tissue Engineering of Critical-sized

Defects (CSDs), Bone Pathologies and Orthopedic Disease States ...................... 217
Mark P. Mooney and Michael I. Siegel

Chapter 10
BIOMECRANICS ..ot 245
Dennis M. Cullinane and Kristy T. Salisbury

SECTION 1V  Clinical Opportunities
Thomas A. Einhorn and Jeffrey O. Hollinger

Chapter 11
Tissue Engineering of BONE ........c..ccooiviiiiiiiiiiniiccceee e 2717
Sanjeev Kakar and Thomas A. Einhorn

Chapter 12
Clinical Challenges and Contemporary Solutions: Craniofacial and Dental ........ 303
James P. Bradley

Chapter 13
Opportunities in Spinal AppliCations ...........ccceeviiriiiiiiirieeeeeeeeee e 315
John M. Rhee and Scott D. Boden



