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Stem Cells 
BRAVE NEW WORLD 

OF DENTISTRY



Abstract

What are stem cells? As dentists, why

should we be concerned with stem

cells? How would stem cells change

dental practice? Is it possible to grow

a tooth or TMJ with stem cells? This

article summarizes the latest stem

cell research and development for

dental, oral and craniofacial applica-

tions. Stem cell research and devel-

opment will, over time, transform den-

tal practice in a magnitude far greater

than did amalgam or dental implants.

Metallic alloys, composites and even

titanium implants are not permanent

solutions. In contrast, stem cell tech-

nology will generate native tissue

analogs that are compatible with the

patient’s own.

STEM CELLS CAN BE DEFINED as cells
that 1. self-replicate and 2. are able to dif-
ferentiate into at least two different cell
types. Both conditions must be present for
a cell to be called a stem cell. For example,
osteoblasts are not stem cells. Although
osteoblasts differentiate into osteocytes,
they typically do not differentiate into other
cell types except osteocytes. Osteocytes are
not stem cells; they are end-lineage cells
that typically neither self-replicate nor dif-
ferentiate.

Different Types of Stem Cells
Embryonic stem cells (ES) refer to the cells
of the inner cell mass of the blastocyst dur-
ing embryonic development. ES are partic-
ularly notable for their two fundamental
properties: the capacity to differentiate into
any cell type in the body and the ability to
self replicate for numerous generations
(Lyons and Rao, 2007). One potential dis-
advantage of human ES, besides ethical
issues, is precisely their virtually unlimited
proliferation and differentiation capacity
(Ryu et al., 2004). The clinically observed

teratoma is an example of ES growing into
wrong tissues. To date, little attempt has
been made towards the use of ES in dental,
oral and craniofacial regeneration.

Amniotic fluid-derived stem cells (AFS)
can be isolated from aspirates of amniocen-
tesis during genetic screening. An increas-
ing number of studies have demonstrated
that AFS have the capacity for remarkable
proliferation and differentiation into multi-
ple lineages, such as chondrocytes,
adipocytes, osteoblasts, myocytes, endothe-
lial cells, neuron-like cells and live cells
(Barria et al., 2004; Prusa et al., 2004; De
Gemmis et al., 2006; De Coppi et al., 2007;
Kolambkar et al., 2007; Perin et al., 2007).
The potential therapeutic value of AFS
remains to be discovered.

Umbilical cord stem cells (UCS) derive
from the blood of the umbilical cord. There
is growing interest in their capacity for self-
replication and multi-lineage differentia-
tion (Laughlin et al. 2001). UCS have been
differentiated into several cell types, such
as cells of the liver, skeletal muscle, neural
tissue and immune cells (Warnke et al.,
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