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Abstract

Dental implant after tooth extraction is increasing popular today. Limitation of
dental implant is depending on amount and quality of alveolar bone which is old tooth
socket bony base of dental implant. Gold standard for reconstruction of tooth socket is
autologous bone graft augmentation which cause donor site defect. Alternative
reconstruction technique is bovine collagen type 1 sponge, bovine demineralized bone
matrix which are not as good as gold standard technigue. This study would like to
develop novel scaffold which is made from human dermal matrix / human bone powder.
h- Dermal matrix is mainly composed of collagen type 1 and well-known in many clinical
application. Our study was focus on osteogenic induction potential of human dermal
matrix scaffold compare to bovine collagen type 1(sigma) sponge, CollaPlug®
(commercialized bovine collagen type 1 sponge) and sham group. 5 mm. Circular
cranial defects in 4 weeks- female Wistar was developed then augmented with each
type of scaffolds for 3 months. Animal were then sacrificed, digial dental x-ray, dental
CT scan, and histological (H&E) study were investigated. The result show that there
were partial calcification which histological demonstrated island of new bone formation
in h- dermal matrix scaffold. There were no new bone formation in animals which were
augmented cranial defect with collagen type 1 (sigma), CollaPlug®, and sham(blank)
group. However, the new bone formation were partial formation, further study should be
done more by modification with bone morphogenetic proteins(BMP) or mesenchymal
stem cell. Our study could not demonstrate benefit of mixed h-bone powder. Collagen
type 1 scaffold is widely accepted in bone tissue engineering. This study has shown
better potential of scaffold from allogenic dermal matrix than collagen type 1 scaffold. H-
Dermal scaffold is also have potential application in bone reconstruction in orthopedists
and plastic & reconstructive surgery.
Objective: This study aimed to study the properties of the human dermal-extracted
solution mixed with bone powder shaped into scaffold on the healing of rat’s calvarial
bone defects which are determined by radiopaque area in computed tomography (CT
scan) and new bone formation in histological study.
Materials and methods: Dermal-extracted solution, dermal-extracted solution mixed with

bone powder, bovine collagen type |, and bovine collagen type | mixed with bone



powder were structured into scaffolds and embedded into 24 female, aged between 12-
14 weeks, wistar rats’ calvarial bone defects. The rats were divided into 6 groups which
were dermal-extracted solution, dermal-extracted solution mixed with bone powder,
bovine collagen type |, bovine collagen type | mixed with bone powder commercial
collagen product (CollaPlug®) and sham group. The rats were sacrificed 12 weeks after
embedded. The calvarial bone defects were cut and examined with CT scan and
Histological study

Results: CT scans showed no statistically differences in both periphery and center of
bone defects between dermal-extracted solution and dermal-extracted solution with
bone powder (peripheral p=0.429, central p=0.143.) However, from histological studly,
the bone formation of dermal-extracted solution group was significantly more than the
other groups except the dermal-extracted solution mixed with bone powder. The bone
formation of dermal-extracted solution group was not statistically different from the
dermal-extracted solution mixed with bone powder group. No complete bone bridge
was found in any defects.

Conclusion: Scaffolds from dermal-extracted solution and dermal-extracted solution
mixed with bone powder both have osteoinductive property. However, bone powder did

not improve the property of scaffolds.



