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Recently, organ and tissue loss or failures resulting from an injury or other
types of damage become a major human health problem. Tissue engineering has
emerged as a promising alternative approach to treat the loss or malfunction of a tissue
or organ without the limitations of current therapies. Tissue engineering is an
interdisciplinary technology that combines materials engineering, cellular biology and
genetic engineering into developing biological substitutes for defected or damaged
tissues. One popular approach in bone tissue engineering to the development of viable
substitutes that restore and maintain the function of human bone tissues involves
seeding highly porous biodegradable scaffolds, in the shape of the desired bone, with
cells and signaling molecules then culturing and implanting the scaffolds into the
defect to induce and direct the growth of new bone. In this research work, not only the
dentistry care is the main application of the scaffolds but also the animal care is the
other application of them. Therefore the isolation techniques and differentiation
potentials of canine mesenchymal stem cells derived from bone marrow and adipose
tissue the specific markers for bone marrow derived MSCs have been compared. The
cellular interaction of canine mesenchymal stem cells and
polycaprolcatone/hydroxyapatite composite scaffold and the effect of canine
mesenchymal stem cells combined with polycaprolcatone/hydroxyapatite(PCL/HA)
composite scaffold on the healing of ulnar defects in dogs have been examined for in
vitro and in vivo study, respectively. Mesenchymal stem cells (MSCs) have
increasingly become an attractive aspect for tissue engineering. However, limitation of
cell numbers at isolation and culture has restricted the clinical exploitations. Bone
marrow contents were collected from 7 dogs and then submitted to 3 different MSC
isolation techniques (direct plating, red blood cell lysis treatment and gradient density).

The number of cells, expression of MSC markers and in vitro differentiation obtained



from each technique were examined. In conclusion, this study revealed that MSCs can
be derived from bone marrow. The in vitro demonstrated a good biocompatibility
between canine MSCs and PCL/HA scaffolds. Despite a promising result from an in
vitro study, neither bone nor callus formation was observed in canine ulnar defects that
implanted with PCL/HA and PCL/HA scaffolds. Defects in these two groups were
healed with fibrovascular tissue which infiltrated through the pore of the scaffold.
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