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INTRODUCTION

Tissue engineering has as its main goal the fabrication of artificial
tissues for use as replacements for damaged body structures. Great
advances have been made in terms of the developing prosthetic de-
vices that can repair structural defects (e.g., vascular grafts) and even
replace complex mechanical behaviors (e.g., artificial joints). However,
the challenge for the future is to develop tissue substitutes that restore
the normal biochemical functions of living tissues, in addition to their
structural features: To accomplish this feat, we must first establish precise
design criteria for tissue fabrication. These design features should be
based on a thorough understanding of the molecular and cellular basis
of tissue regulation. They also must take into account the important
role that insoluble extracellular matrix (ECM) scaffolds and mechani-
cal stresses play in tissue formation and repair. This latter point is
critical since the spatial organization of cells and the mechanical con-
straints imposed on them as they grow appear to actively regulate tis-
sue development.'?

The goal of this brief chapter is not to provide an extensive re-
view of literature in the field of ECM biology or tissue development.
Rather, I will summarize the known functions of ECM and describe
some recent insights we have made relating to how ECM regulates
cell growth and differentiation during tissue morphogenesis. Our analysis
of this regulatory mechanism should be of particular interest to the
tissue engineer, because it has led to the identification of critical chemical

and mechanical features of ECM that are responsible for control of

the growth and function of many cell types. In additon, T hope to
introduce the reader to some unanswered puzzles in developmental
biology which, if deciphered, could provide powerful new approaches
to tissue regeneration and repair.
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