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Investigation of a Thermoplastic Polymeric
Carrier for Bone Tissue Engineering Using
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Purpose: The purpose of this project was to compare alveolar bone repair by allogeneic mesenchy-
mal stem cells using bioglass or synthetic hydroxyapatite (HA)/tricalcium phosphate (TCP) granular
scaffolds delivered in a thermoplastic polymeric carrier.

Materials and Methods: Canine mesenchymal stem cells were obtained from iliac crest bone marrow
of beagle dogs and expanded without differentiation. Cells were resuspended at a final concentration of
5 × 106 cells/ml in a thermoplastic polymeric carrier (30% w/v Pluronic F-127) and mixed with an equal
volume of synthetic HA/TCP or bioglass scaffold and placed into surgically created 5 mm cylindrical
defects in the edentulous premolar region of beagle dogs. After 4 weeks or 7 weeks, tissue healing
was evaluated by standard histomorphometric methods (Bioquant Nova, Bioquant Image Analysis
Corporation, Nashville, TN) by measurement of bone formation within five random sites from each
biopsy.

Results: After 4 weeks, sites treated with or without mesenchymal stem cells contained
58.25 ±18.43% or 43.35 ± 17.68% bone area (p = 0.049), respectively. After 7 weeks, sites treated
with or without mesenchymal stem cells contained 62.73 ± 19.10% or 60.39 ± 21.32% bone area. Bone
formation occurred without inflammation in defects treated using Pluronic F-127 carrier with and
without mesenchymal stem cells. There was no difference in percent bone area when bioglass or
HA/TCP scaffolds were compared at either time point.

Conclusions: The thermoplastic polymeric carrier did not limit alveolar bone repair in the canine
mandible. The combination of a thermoplastic, viscous carrier with a granular scaffold allowed for
the delivery of allogeneic mesenchymal stem cells in a clinically manageable form that enhanced bone
formation at early stages of alveolar repair.
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ADVANCEMENTS IN the prevention of den-
tal disease have been paralleled by innovation

in treatment techniques and materials to replace
missing teeth. Trauma, periodontal disease, con-
genital and acquired defects, or surgical resection
of cancer also result in reduced volume of bone
with inferior physical properties.1 For these pa-
tients, tooth replacement frequently necessitates
alveolar bone repair. Future advances in implant
dentistry may be linked to innovation in bone re-
generation. Predictable, simple, economical bone
grafting procedures are desired.

Bone repair and regeneration is dependent
upon osteogenesis, osteoinduction, and osteocon-
duction.2 Grafting materials invoke one or more
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of these biologic processes. Currently, autoge-
nous bone harvested from extraoral or intraoral
sources is considered the best grafting material
and has no existing replacement for larger de-
fects.3 Allografts have been widely investigated4-6

and used with satisfactory results; however, bone
formation is slower and the volume is smaller.7

Additional risks of host-donor incompatibility or
disease transfer must be acknowledged. Finally, a
great variety of synthetic bone substitutes are cur-
rently used and include human or bovine-derived
bone mineral, bioactive glasses, synthetic or natu-
ral polymers, and synthetic calcium phosphate or
apatite ceramics. They are largely regarded as os-
teoconductive materials dependent on host tissue
ingrowth and host-dependent osteoinduction.

Bioceramics include inert (e.g., alumina), sur-
face active (e.g., Bioglass�), and resorbable ma-
terials (e.g., β-TCP, beta-tricalcium phosphate).
Bioactive glasses are hard, solid (nonporous) ma-
terials consisting of calcium, phosphorus, and
silicon-dioxide (silicate, the main component). By
varying the proportions of sodium oxide, calcium
oxide, and silicon dioxide, a range of forms can be
produced, from soluble to non-resorbable. They
possess both osteoinductive and osteoconductive
properties. Both TCP-ceramic and hydroxyapatite
(HA) are highly biocompatible. Synthetic HAs are
relatively non-resorbable, while tricalcium phos-
phates are resorbed by solution- and cell-mediated
actions. When attached to healthy bone, osteoid is
produced directly onto the surfaces of the ceramic
in the absence of a soft-tissue interface. Conse-
quently, the osteoid mineralizes, and the result-
ing new bone undergoes remodeling. The use of
bioglasses and resorbable calcium phosphates as
scaffolds for bone repair may permit formation of
osteoid and resorption of the synthetic scaffold.

Tissue engineering8 targets tissue regenera-
tion by using molecules, cells, or tissues alone
or in combination with biocompatible materials
that support and augment the body’s natural heal-
ing process.9 Both bone and cartilage formation
represent intense areas of tissue engineering re-
search.10 The potential advantages of bone tis-
sue engineering include reduced negative host
responses, reduced surgical interventions, and en-
hanced bone repair.11

Tissue engineering of bone employs growth fac-
tors to modulate innate cellular activities. Growth
factors exert pleiotropic effects and are involved
in the repair of all tissues,12 including alveolar

bone, periodontal ligament, and cementum.13 The
bone morphogenetic proteins (BMPs) represent
key osteoinductive signaling molecules involved
in complex regulation of bone physiology. At the
simplest level, BMPs are abundant in bone, they
are produced by several cell types, including os-
teoblasts,14 and their hallmark action is to commit
undifferentiated pluripotential cells to differenti-
ate into cartilage and bone.15 Delivery of BMPs
or other growth factors in a scaffold is a common
experimental or clinical strategy for tissue engi-
neering of bone.

Another tissue engineering strategy involves
the use of progenitor or mature cells in a 3D bio-
compatible material scaffold with the appropriate
signaling molecules or growth factors.11 The bone
marrow contains a population of undifferentiated
pluripotent stem cells known as bone marrow
stromal cells or marrow-derived mesenchymal
stem cells16 (MSCs). The MSCs may differen-
tiate into osteocytes, chondrocytes, adipocytes,
tendonocytes, myocytes, and bone marrow stem
cells,17 and may produce several connective tis-
sues, including bone (Fig 1). MSCs can be isolated
from many tissues (including bone marrow) ex-
panded in vitro, and directed in a controlled man-
ner to a desirable cell lineage.18-20 Implantation
of in vitro expanded MSCs within the appropriate
scaffold resulted in bone regeneration in various
animal models.19,21,22 Potential allogeneic implan-
tation may allow bone from a donor to be used for
many recipients.

In bone-tissue engineering, the scaffold plays
a key role, because osteoblasts are anchorage-
dependent cells.23 An “ideal’’ matrix should be
biocompatible, easy to handle, possess osteocon-
ductive and osteoinductive properties, and at the
same time degrade at a rate that permits ingrowth
of new bone. Additionally, it should allow rapid
angiogenesis and provide the interface to respond
to biological changes and to remodel the extracel-
lular matrix as it integrates with the surrounding
tissue. A wide range of grafting materials have
been used as scaffolds. They are often the same
materials used for bone repair and include al-
lograft bone products (FDBA, DFDBA), natural
bone minerals (bovine bone) calcium phosphate
materials (HA, TCP), bioactive glasses, and poly-
mer materials (PLA, PLAGA).

The Pluronic polymers (generic name: Polox-
amers) are another family of materials largely
used as drug carriers and controlled release



November-December 2007, Volume 16, Number 6 423

Figure 1. Summary of critical steps in differentiation and proliferation of MSCs toward the osteoblastic lineage
(modified from Rose and Oreffo11).

agents. More recently, they have been examined
as carriers for cells or BMP.24 They are syn-
thetic polymers of oxypropylene and oxyethylene
in a basic A-B-A structure (EOx-POy-EOx). In-
terestingly, some copolymers exhibit the unique
property of temperature-dependent reversible
gelation. At room temperature, Pluronic F-127
exists as a viscous liquid, which is transformed
into a semisolid gel at body temperature (37◦C).
The sol-gel transition can be controlled by creat-
ing various concentrations of polymers with dif-
ferent physical properties. For example, a 30%
(w/v) solution of Pluronic F-127 is liquid at low
temperature, but is a gel at 37◦C.25 While this
is a useful property for clinical manipulation,
these materials are soluble and may have limited
stability in vivo. Pluronic F-127 increases early
fibroblast attachment, early collagen formation,
and microcirculation, thus promoting wound heal-
ing.26 There is evidence that Pluronic F-127 has
very low toxicity, suggesting it is a good candi-
date as a carrier of MSCs for bone grafting.27

These characteristics suggest that Pluronic F-127
could be used in conjunction with granular scaffold
materials to form a tissue engineering construct.
The primary goal of this investigation was to
evaluate the potential use of granular grafting
materials in combination with a thermoplastic
polymeric matrix as a moldable construct for
MSC-based tissue engineering. The specific aim
was to assess histologically the viability and the
efficacy of allogeneic MSCs delivered within a

polyaxomer polymer (Pluronic F-127) in a canine
alveolar defect and to compare the bone repair ob-
served between different matrices at 4 and 7 week
intervals.

Materials and Methods
In this investigation, the canine mandible model was
used in a split-mouth design with four treatment groups:
MSCs plus polyaxomer carrier in an HA/βTCP matrix;
MSCs plus polyaxomer carrier in a Bioglass matrix;
Polyaxomer polymer with HA/βTCP only; and Polyax-
omer carrier with Bioglass only. Moreover, two sites
were left untreated for spontaneous healing and served
as controls. Two more sites were treated with polymer
plus MSCs in a Bio-Oss matrix (Table 1).

Six male and two female 1-year-old beagle dogs were
used in the study and were donated by GlaxoSmith
Kline (Research Triangle Park, NC). The animals were
housed and treated in accordance with the policies
established by the IACUC and the UNC Department of
Laboratory Animal Medicine. Four weeks prior to the
engraftment, the P2 and P4 teeth from the mandible of
each animal were extracted bilaterally. Atropine 0.54
mg/20 kg was used for pre-surgical sedation. Induction
was achieved by intravenous sodium pentothal at a
dose of 13.2 mg/kg. One ml of lidocaine containing
1:100,000 epinephrine was provided for every site. Two
to three 4-O resorbable gut sutures were placed per site.
Postoperatively, the dogs were provided butorphanol 0.2
mg/Kg and amoxicillin 4 ml twice a day for 7 days. Daily
mouth rinses with 5 ml of 0.12% chlorhexidine gluconate
were performed daily, and a soft diet was provided for 2
weeks.
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Table 1. Distribution of Cell-Loaded and Cell-Free
Matrices in the Corresponding Post-Extraction Sites

Grafting Material / Site

Dog Number P2L P4L P2R P4R

3430677 1 A + BG A + TCP B + BG B + TCP
3429024 2 A + BG A + TCP B + BG B + TCP
3363279 3 A + BG A + TCP B + BG B + TCP
3440338 4 A + BG A + TCP B + BG B + TCP
3366367 5 A + BG A + TCP B + BG B + TCP
3367167 6 A + BG A + TCP B + BG B + TCP
3436951 7 B + BO Empty B + BG B + TCP
3364381 8 B + BO Empty B + BG B + TCP

A = cell-free matrices; B = cell-loaded matrices; BG =
bioglass granules; TCP = β tricalcium phosphate granules;
BO = Bio-Oss.
The numbers in the first column correspond to the dog
number marked by tattoo on the ear.

Four weeks after extractions, the grafting proce-
dure was performed. Canine MSCs had been previ-
ously obtained from allogeneic donor beagles and ex-
panded without differentiation in culture as described
by Bruder et al.22 The cryopreserved MSCs were trans-
ferred rapidly at 37◦C and immediately rinsed in 10
ml of sterile phosphate buffered saline (PBS). Cells
were counted and suspended at concentration of 5 ×
106 cells/ml. Two ml of suspension was mixed with 30%
w/v Pluronic F-127 polymer carrier and loaded in 1 cc
syringes. Additionally, cell-free Pluronic F-127 polymer
was loaded in syringes. The carrier, which was in a
liquid phase at room temperature, was mixed by sterile
transfer with equal volume of granules of the appropri-
ate grafting materials (2 ml) 30 minutes prior to the
surgery. The grafting material was then transferred to
the surgical room at 4◦C.

Under general anesthesia, buccal full thickness mu-
coperiosteal flaps were elevated to expose the underly-
ing bone. Eight mm deep osteotomies were prepared in
the center of the extraction sites, using surgical drills
(AstraTech Inc., Waltham, MA) to a final diameter of
5 mm under copious irrigation. Following site prepa-
ration, each loaded syringe was immersed in a water
bath at 37◦C for 1 minute, and the grafting material
obtained a gel consistency. The osteotomies were filled
completely with grafting material, and 4-O chromic gut
sutures were placed to stabilize the flaps. Each of the

Figure 2. Chronological or-
der of performed surgical
procedures.

four extraction sites of every animal was grafted with
one of the four grafting combinations. The left side was
assigned to receive cell-free grafts and the right side
was assigned to receive cell-loaded grafts with either
Bioglass (US Biomaterials, Jacksonville Beach, FL) or
synthetic HA/TCP scaffold. Two sites were randomly
assigned to receive Bio-Oss (Geistlich Biomaterials,
Wolhuser, Switzerland) grafts, and two other sites were
left empty for spontaneous healing (Table 1). Post-
surgical care was provided as described above.

Four weeks after grafting, three randomly selected
animals were anesthetized, full thickness mucope-
riosteal flaps were elevated, and cores from the center
of the grafted sites were removed using trephine burs
with 3.5 mm external diameter (ACE Dental Implant
Systems, Brockton, MA) to 8 mm depth. The cores were
separated from the burs and were inserted in plastic
bottles containing 10 ml of 10% buffered formalin for
fixation. The flaps were sutured, and the same post-
surgical care was provided for all animals. Identical
surgical procedures were performed on the remaining
5 animals at 7 weeks after the engraftment (Fig 2).
After the surgical sites were healed, the animals were
included in a donation program.

All fixed tissue samples were decalcified with 5%
ethylenediaminetetraacetic acid (EDTA) (pH 7.2) for 3
weeks, dehydrated, cleaned, and embedded in paraffin.
The embedded cores were sectioned in a buccolingual
direction parallel to the saggital plane in five micron
sections. Four to five sections were obtained from each
core. Sections were stained with hematoxylin and eosin
and subsequently mounted on glass slides for histomor-
phometric analysis.

Quantitative histomorphometric analysis was per-
formed using the Bioquant Nova Image Analysis System
(BIOQUANT Image Analysis Corporation, Nashville,
TN). Digital images from the histological sections made
at 4× and 10× magnification were used for histo-
morphometry. The surface area of the new bone was
calculated from five randomly selected sites per biopsy
and expressed as percentage of the overall surface for
further statistical evaluation.

Two sample t-tests were performed for inter-group
comparisons in bone formation between sites grafted
with MSC-loaded matrices and sites grafted with cell-
free matrices for 4 and 7 week intervals. Intra-group
comparisons were also made to test for evaluation of the
effect of each matrix in bone regeneration. The level of
significance was set at p ≤ 0.05.
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Table 2. Average Bone Formation (% area) Following
4 Weeks of Healing

Matrix

TCP + BG TCP BG

MSC-loaded 58.25 ± 18.43 57.07 59.43
MSC-free 43.35 ± 17.68 44.29 42.42

TCP = tri-calcium phosphate; BG = bioglass; MSC = canine
mesenchymal stem cell.

Results
Post-extraction and post-grafting healing oc-
curred without clinical signs of infection, bleeding,
or any significant discomfort for any of the an-
imals. During the osteotomies, small buccal de-
hiscences in two P2 sites were created as a result
of the small size of the mandible of the female
animals. Early loss of sutures was observed in two
sites of one animal after the grafting without any
clinical consequence for bone healing. There was
an absence of marked inflammatory cell infiltrate
surrounding the implanted allogeneic cell contain-
ing constructs at either 4 or 7 weeks.

Histomorphometric analysis revealed that the
bone formation for the 4 week period was higher
for the sites grafted with cell-loaded matrices
(mean = 0.5825, SD = 0.1843) than from those
grafted with cell-free matrices (mean = 0.4335,
SD = 0.1768) (Table 2). A paired t-test analysis re-
vealed statistically significant differences between
the two groups (p = 0.04916) (Fig 3). Statistical
analysis between different matrices for the same
healing period did not reveal any significant sta-
tistical difference. In 7 weeks, the average bone
formation was relatively similar for cell-loaded
(mean = 0.6273, SD = 0.1910) and cell-free ma-
trices (mean = 0.6039, SD = 0.2132) (Table 3).

Figure 3. Percentage of
bone formation at 4 weeks
for sites grafted with cell-
loaded and cell-free matri-
ces (HA/TCP + BG) and
percentages for each matrix
separately.

Statistical analysis did not reveal any difference
between cell-loaded and cell-free matrices, or be-
tween matrices (Fig 4).

Discussion
Bone repair and regeneration has been the aim
of intensive orthopedic and dental research, and
emphasis has been given to the development of
the appropriate scaffold. The aim of this study was
to evaluate the healing of alveolar bone defects
when grafted with bioglass or HA/βTCP matrices
loaded with allogeneic MSCs in a thermoplastic
polymeric carrier.

After 4 weeks of healing, the sites that re-
ceived allogeneic MSC-loaded scaffolds demon-
strated higher bone regeneration, increased vas-
cularization, and improved density (Figs 5 and 6).
The direct implantation of a large number of os-
teoprogenitor cells (MSCs) within the appropriate
matrix accelerates the process of bone formation
and reduces the need for chemotaxis and massive
proliferation of the osteoblast progenitor cells into
the defect. Only a single concentration of cells was
used in this study (5 × 106/ml). The 4-week time
point for analysis was selected as an opportunity to
view woven bone formation at an early time point.
This was based on earlier studies using canine
MSCs in a critical size defect.28 In other pre-
liminary studies, using fewer than 0.5–1.0 × 106

cells/ml to load HA/TCP scaffolds did not support
reproducible bone formation (data not shown).
While higher cell numbers may be effective, 1.0
× 106/ml was successful in regenerating bone in 8
weeks by use of a polyglycolic acid scaffold.29

Given the nature of the defects created, spon-
taneous bone repair for the untreated sites was
anticipated. The rationale for choosing this de-
fect size was based on replicating 3 wall defects
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Table 3. Average Bone Formation (% area ) Following
7 Weeks of Healing

Matrix

TCP + BG TCP BG

MSC-loaded 62.73 ± 19.10 60.06 65.40
MSC-free 60.39 ± 21.32 60.48 60.31

TCP = tri-calcium phosphate; BG = bioglass; MSC = canine
mesenchymal stem cell.

commonly encountered in dental implant therapy.
Therefore, it was important to evaluate both an
early (4 week) and later (7 week) healing period.
In 7 weeks of healing, there was a small tendency
for larger volumes of newly formed bone to be
present in the cell-loaded matrices (Figs 7 and 8).
This preliminary investigation demonstrated the
potential of bone repair by allogeneic cells deliv-
ered with a polyaxomer carrier. The advantages
of grafting procedures are more distinct in sit-
uations where larger defects are present, or if
the host healing mechanism or the number of
precursor cells is deficient due to age, disease, or
local factors30,31 where spontaneous healing may
result in deficient form and function.32 Future
studies involving critical size defects may reveal
the efficacy of this allogeneic MSC-based tissue
engineering construct.33

The construct tested included culture-
expanded, undifferentiated allogeneic MSCs, an
osteoconductive granular scaffold, and a thermo-
plastic polymeric carrier. The allogeneic MSC
approach offers significant advantages. Allogeneic
cells would be immediately available. The concept
of an off-the-shelf, cell-based grafting material
prepared and stored under strict quality and
safety control protocols, with the appropriate

Figure 4. Percentage of
bone formation at 7 weeks
for cell-loaded and cell-free
site or for different matrix
separately. Similar results
for all treatment groups
are observed at this time
interval.

modification for each clinical scenario may
represent a significant advantage for the clinician.
The surgical procedure for harvesting autogen-
ous bone or autogenous MSCs would be
eliminated. Allogeneic cells may overcome innate
limitations of healing among patients who have
been irradiated or have undergone chemothe-
rapy. Risks for allogeneic MSC cells include
disease transmission risks associated with all other
allogeneic materials, as well as risks of rejection
or development of graft versus host disease.
Allogeneic, culture-expanded cells derived from
bone marrow have been given in large numbers
to supplement bone marrow of chemotherapy
patients,34 or in combination with allogeneic
hematopoetic stem cells,35 and were well tolera-
ted; however, debate continues regarding the
immunoprivileged status of the MSC.36,37

Allogeneic MSCs may form bone after engraft-
ment. De Kok et al28 demonstrated that allo-
geneic stem cells repaired 20 × 6 mm defects
in canine mandibles. When allogeneic stem cells
adherent to HA/TCP scaffolds were implanted in
extraction sockets, bone repair occurred without
inflammatory response to the allogeneic cells.38

The treatment of patients with high numbers of
allogeneic bone marrow-derived MSCs may be
beneficial to some inflammatory disorders. For
example, allogeneic MSCs may reduce the severity
of Graft-Versus-Host disease (GVHD);39 however,
additional animal studies provided contradictory
information and suggested that allogeneic cell
MSCs are not intrinsically immunoprivileged and
cannot serve as universal donors.37 Further study
of allogeneic MSCs for clinical bone repair is
necessary.

The modeled clinical approach to bone repair
used granular scaffolds in a carrier that imparted
stability to the engrafted construct. There is
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Figure 5. Histological evaluation of tissue formation in alveolar defects 4 weeks after grafting with or without
MSCs in F-127/Bioglass scaffolds. Hematoxylin and eosin stained, demineralized sections of tissue formation for the
cell-free sites (a) and cell-loaded sites (b). Increased early bone formation is evident in the grafted site, characterized
by an increased number of osteoblasts and consolidating islands of woven bone (b).

evidence of advantage in bone formation when the
scaffold is in the form of particles.40,41 Mankani
et al42 observed a peak bone formation for scaffold
particles between 0.1 and 0.25 mm, while smaller
size particles probably impeded the vasculariza-
tion due to close packing. Practically, the use of a
granular material provides the advantage of shape
adaptation to a specific defect. Biologically, gran-
ules may promote vascular and tissue ingrowth
due to appropriate spaces between the inorganic
matrix. Also, the use of granular material, due
to increased surface for osteoclastic activity, ac-
celerates the process of matrix resorption and
replacement of anorganic material with newly
formed bone. β-TCP materials display more rapid
resorption, which is advantageous for small- or
medium-sized defect regeneration; however, in

Figure 6. Histological evaluation of tissue formation in alveolar defects 4 weeks after grafting with or without MSCs
in HA/TCP scaffolds. Hematoxylin and eosin stained, demineralized sections of tissue formation for the cell-free
sites (a) and cell-loaded sites (b). The cell-free HA/TCP grafted site reveals woven bone formation and regions of
loose connective tissue (a). Increased bone formation and resorption of inorganic matrix is evident in cell-loaded
sites (b). Areas with new lamellar bone are observed.

this investigation, differences between the matri-
ces were not significant.

The use of Pluronic F-127 (generic name Polox-
amer 407) as a carrier merits further consider-
ation. This carrier provided the construct with
mixing and handling properties that facilitated
placement. The Pluronic F-127 used in this study
possessed a critical solution temperature (LCST)
below 37◦, and it exists in gel state in the body.43

Others have suggested that salt concentration can
alter the solution temperature, requiring higher
polymer concentration.24 For larger constructs,
this would facilitate the complete fill of the defect
area, and increased adaptation on the defect walls,
as well as offer early stability of the graft after
placement. The present results of enhanced bone
repair are in contrast with the results of studies
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Figure 7. Histological evaluation of tissue formation in alveolar defects 7 weeks after grafting with or without
MSCs in F-127/Bioglass scaffolds. Hematoxylin and eosin stained, demineralized sections of tissue formation for
the cell-free sites (a) and cell-loaded sites (b). Significant bone formation with areas of lamellar bone and increased
number of osteogenic cells are evident in all sections of defects grafted without (a) or with MSCs (b).

in which other products, such as fibrin glue or
adhesive44-46 or osteocalcein/osteonectin47 used to
form a moldable grafting material impaired bone
formation.

The findings of this study are limited to this
specific defect size and cannot be generalized.
The proposed grafting combination may not have
the expected results in critical size defects or in
vertical augmentation procedures, since the me-
chanical environment, which is a critical factor for
bone healing,48,49 is different. The application of a
moldable thermoplastic matrix in a vertical aug-
mentation scenario may lack the necessary rigidity
and stability to withstand the multidirectional me-
chanical stresses applied to an unprotected site50

unless rigid space holders are used. The merg-
ing of alloplastic technologies with biological ap-
proaches to regenerate tissues provides a dynamic

Figure 8. Histological evaluation of tissue formation in alveolar defects 7 weeks after grafting with or without
MSCs in HA/TCP scaffolds. Hematoxylin and eosin stained, demineralized sections of tissue formation for the
cell-free sites (a) and cell-loaded sites (b). Bone formation is observed in defects grafted with cell-free (a) HA/TCP
and cell-loaded HA/TCP (b). Areas with dense bone and lack of residual matrix can be observed, and significant
numbers of osteoblastic cells are apparent.

possible solution to significant problems in clinical
prosthodontics.

Conclusion

Within the limitations of this study, it was ob-
served that the use of ex-vivo culture-expanded
allogeneic canine MSCs loaded in a polyaxomer
carrier with granular scaffolds increased bone for-
mation at the early stages of bone healing of the
defect. The presence of the polyaxomer carrier did
not limit bone formation, induce an inflammatory
response, or result in other complications. More-
over, the use of a moldable scaffold that consisted
of polyaxomer polymer and a granular osteocon-
ductive matrix improved the handling properties
of the cell-based tissue engineering constructs.



November-December 2007, Volume 16, Number 6 429

The efficacy and the safety of allogeneic MSC-
loaded granular constructs for bone repair merit
further investigation.
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