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Introduction

The desire for the regeneration and repair of tissues
which has been lost or damaged following disease,
injury and trauma has always been an enigma for
everyone. Thousands of surgical procedures are
performed every day to replace or repair such tissue
defects with either autograft or allograft but each
procedure has its own drawback. To overcome these
issues for the improvement in the quality of life and
consequent increase in life expectancy tissue engineering
was introduced®. Tissue engineering is outlined as the
“interdisciplinary approach that applies the principles of
engineering and also the life sciences toward the
development of biological substitutes which restore,
maintain, or improve tissue function °” Instead of
replacing tissue engineering aims toward regeneration of
the aged tissue. The field of tissue engineering is
multidisciplinary and require expertise from clinical

medicine, mechanical engineering, materials science,

genetics and related disciplines from both engineering
and the life sciences.

The functional component of this discipline is a ‘tissue
engineering triad’. The triad consists of scaffold, cells
and various signaling molecules. Scaffolds act as a
template for tissue formation to fill the tissue void and to
provide structural support. They are typically seeded
with cells and occasionally growth factors. Natural
scaffolds like collagen and synthetic scaffolds like
metals, ceramics and polymers are commonly used.
Signaling molecules can be cellular signals for growth
factors, hormones or morphogenetic proteins or can be a
physical stimulus which will induce the cells to themself
release some chemical signals which induces cell
proliferation and differentiation®. The integration of
tissue and cells with these physical and cellular signals is
very important in tissue engineering.

Cell Homing And Tissue Engineering

Cell homing is the natural innate mechanism to deploy

stem cells to the injured and diseased tissue and direct
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them to the specific target niches. Conventional tissue
engineering procedure commences with isolation of the
cell, trailed by expansion and transplantation.

But the expansion of cell is technique sensitive,
laborious and time taking. In order to avoid this ex vivo
process in-situ regeneration comes to play*.

Stem Cells in Oral and Maxillofacial Surgery
Mesenchymal stem cells are self-renewable cells and
have  been  experimentally differentiated into
mesenchymal and connective tissue lineages®. Stem cell
has the property of erythropoiesis, myogenesis, neural
regeneration and has the ability to form the structural
and functional integrity of bone and cell.

Signaling Molecules

Various growth factors and cytokines are mixed to the
extracellular matrix. This co-localization works as a
storage pool of growth factors and may diminish growth
factor degradation along with facilitating the
presentation of growth factors to cell surface receptors.®
Scaffold

In the process of tissue engineering, stem cells and
growth factors are added up with a porous biodegradable
scaffold to initiate the process of repair and regeneration
of tissue. The scaffold acts as a temporary matrix while
the cells secrete the ECM that is required for tissue
regeneration. Scaffolds can be used to induce the
formation of desired tissues following the ingrowth of
cells from surrounding areas’.

Hard Tissue Engineering

Regeneration of hard tissue in the craniomaxillofacial
area has been studied clinically and experimentally but
teeth, salivary glands, and nerves have not yet been
popularized in clinical field.

Teeth

Regeneration of teeth requires enormous amount of the

cells which can induce the process of amelogenesis,
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dentinogenesis and pulp regeneration. Dental stem cell
contains mere amount of stem cell which has the ability
to differentiate into various dental tissue and act as an
asset for tooth regeneration®.

Cartilage

The most difficult to tissue engineer is the cartilage as it
has the tendency of formation of bone. In the
craniofacial part cartilage is present in the region of
temporomandibular joint, nasal septum and ear. In the
cartilage tissue engineering the committed chondrocyte
plays an important role along with the dermal fibroblast,
embryonic stem cell and mesenchymal stem cell®. The
only need of the cartilage regeneration is to restore the
congenital or traumatic defect™.

Bone

The second most common transplant tissue is bone after
the blood. Restoration of large bony defect after the
resection or trauma with the rib graft or with
reconstruction plate is the most challenging for the
surgeon. Now a days tissue engineered bone is a good
option of treatment. Mesenchymal stem cell has the
ability of conversion into the osteoblast and osteoclast’.
Bovine, tricalcium phosphate, hydroxyapatite, collagen
and polymers generally act as the scaffold for the
regeneration of the bone.

Soft Tissue

The restoration of the soft tissue defect with the tissue
engineering and minimal tissue morbidity is the
beginning of a new era. The tissue engineered oral
mucosa is mainly used for reconstruction of the intra
oral defect such as cleft lip or palate, traumatic tissue
loss or pathological tissue loss after surgery™.
Conclusion

The field of regenerative medicine is here to stay as
exemplified by several examples of translation from

bench to bed side. Close partnerships between basic and
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clinical scientists are imperative to develop novel

treatment modalities that will revolutionize oral and

maxillofacial surgery.
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