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Tissue Engineering

Guest Editor

The age of tissue engineering is upon us. Mankind is advancing beyond
the ability to create inanimate objects, toward the capability of replacing
and regenerating our own living body tissues. The amalgamation of bioen-
gineering and dentistry will result in an explosion of knowledge that will en-
hance our understanding of craniofacial development and culminate in
a new era in dentistry, enabling us to restore lost tissue function. Tissue en-
gineering is also referred to as ‘‘regenerative dentistry,’’ because the goal of
tissue engineering is to restore tissue function through the delivery of stem
cells, bioactive molecules, or synthetic tissue constructs engineered in the
laboratory.

The patient demand for tissue engineering therapies is staggering, both in
scope and cost. Each year, $400 billion is spent treating Americans suffering
some type of tissue loss or end-stage organ failure. These data include
20,000 organ transplants, 500,000 joint replacements, and hundreds of mil-
lions of dental and oral craniofacial procedures ranging from tooth restora-
tions to major reconstruction of facial soft and mineralized tissues. The
application of regenerative dentistry in dental clinics can produce wonderful
treatments to dramatically improve patients’ quality of life. Historically,
materials and treatment options have provided the dentist with a limited
ability to replace diseased, infected, traumatized, and lost tissues. Looking
to the future, advances in bioengineering research are set to unleash the po-
tential of the human genome project and molecular biology into dental
practice.

Tissue engineering has become the new frontier in dentistry. A past fron-
tier was the introduction of amalgam restorative materials in the 1830s. By
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1845, the American Society of Dental Surgeons, an early professional orga-
nization, passed a resolution condemning the use of mercury amalgam as
a toxic substance, and expelled members who practiced such use. When used
properly, however, the material was long-lasting and relatively easy to ma-
nipulate. Eventually, in the late 1890s, largely through the work of Dr. G.V.
Black, the ‘‘Father of Modern Dentistry,’’ the formulation and proper ap-
plication of mercury amalgam became better standardized and more suc-
cessful. The use of dental amalgam has always proven to be controversial
and divisive among the general public and dental profession, as it still is to-
day. If we use dental amalgam as a lesson on the controversy of introducing
an entirely new type of dental material and treatment, it is easy to speculate
that use of tissue engineering in regenerative dentistry will always prove to
be controversial.

Controversy surrounding regenerative dentistry is not a bad thing, be-
cause it increases scrutiny of its safety, and helps educate the public and pro-
fession on its effectiveness and potential disadvantages.
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