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Abstract

Background: The process of bone remodeling requires quite a long time, which is between 6-8 weeks. During the
process, the proliferation of fibroblast cells occurs simultaneously. The process of fibroblast cell proliferation takes
place more quickly when compared to bone remodeling process. Both processes that occur simultaneously can be at
risk of failure of the process of bone remodeling, due to the intervention of fibroblast cells in the direction of bone
defects so the bone that formed are not perfect. To prevent this intervention a Guided Bone Regeneration (GBR) is
needed. GBR must have good mechanical strength to be able to withstand the pressure during the process of fibroblast
cell proliferation. GBR which has been widely used in the medical field is made from porcine pericardium, this results
in the use of GBR which cannot be used universally because it is not halal. For this reason, a Demineralized Dentine
Material Membrane (DDMM) was made as an alternative to GBR. DDMM is made from demineralized bovine dentine.

Purpose: Proves that DDMM has good mechanical strength.

Methods: Three DDMM samples were tested using a Dynamic Mechanical Analyzer (DMA) to determine the value of
tensile strength.

Results: In the tensile strength test found significant differences in the DDMM group against Jason Membrane (p = 0.01;
p <0.05).

Conclusion: DDMM has good strength in holding a force.
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1. Introduction

The healing process of cortical bone defects is not easy, because bone regeneration will occur considerably and human
body is unable to regenerate itself.1 The process of bone regeneration can take place properly if non-osteogenic cells
do not interfere with the bone defect area, so that osteoprogenitor cells can function optimally. Guided Bone
Regeneration (GBR) can be used to prevent the infiltration of non-osteogenic cells toward bone defects.2

The thickness of the membrane affects the wound healing process. If a membrane that is too thin is used in the injured
area, it can cause complications when the pressure of cell proliferation is too large and the membrane cannot withstand
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the strength of that pressure. Membrane with a thickness of more than 0.8 mm in the area of bone defects has a pretty
good influence in helping wound healing because the membrane thickness is ideal.3

When the rate of osteogenesis is not interrupted by the process of fibrogenesis, the bone healing process can be done
perfectly.4 However, this will be difficult without the use of GBR. Tensile strength ability in GBR is needed to separate
soft and hard tissue in the bone healing process, so that the process of osteogenesis is not intervened by the
fibrinogenesis process which takes place relatively quickly.

Demineralized Dentine Material Membrane (DDMM) is a membrane derived from bovine dentine, which is made as an
alternative to GBR which has been widely used. DDMM was chosen because the material from the previous GBR was
made from porcine. In addition, dentine matrix has osteoinductive properties by carrying Bone Morphogenetic Proteins
(BMPs) which can help the formation of osteoblasts for bone regeneration.5,6

2. Materials and methods

The research was conducted using three DDMM samples with each sample measuring 5x5 mm with a thickness of 300
pum. Samples were obtained from bovine dentine that had been demineralized. The sampling technique is done by simple
random sampling. The test was carried out using a Dynamic Mechanical Analyzer (DMA) to obtain maximum stress,
maximum strain, and tensile modulus data.

3. Results

Tensile strength test is done by using DMA to get the maximum stress and strain maximum values, which are then used
to calculate the tensile modulus value. Based on the data obtained, it appears that Jason Membrane has an average
tensile modulus of 179 MPa. Whereas the DDMM obtained an average tensile modulus of 95.43 MPa. The data that has
been obtained is then performed homogeneity test with Levene's test and significance test using Independent T-test.

Table 1 Levene's test and Independent T-test

Sample Mean * Standard Deviation | Sig. Levene’s Test | Sig. Independent T-test
Jason Membrane | 179 + 0.000 0.084 0.01
DDMM 95.43 + 15.02

Note: p Levene’s test > 0.05 - homogen; p Independent T-test >0.05 - significance

The results of the homogeneity test showed that the research data of the homogeneous tensile strength test with a
significance value of more than 0.05 (p = 0.084).

Tensile strength difference test between DDMM and Jason Membrane, using the independent sample t-test, the 0.01
number indicates a significant tensile strength difference between the DDMM group and Jason Membrane.

4. Discussion

Table 2 Tensile strength ratio in GBR

GBR Stress maximum (MPa) | Strain maximum (%) | Tensile Modulus (MPa)
Jason Membrane | 13.0 17.9 178.9
Collprotect 13.1 16.3 158.5
DDMM 4.94 5.26 95.43
Bio-Gide 4.80 46.8 15.70

Data obtained from various studies, there are several GBR that have been widely used, some of which are, Jason
Membrane (Botiss biomaterials), Bio-Gide (Geistlich® membrane), and Collprotect (Botiss biomaterials). To be able to
know the ability of DDMM better, a comparison is made on the whole GBR.
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According to Ortolani et al, the tensile strength capabilities of the three membranes and the ability of DDMM will be
described in the following table.

Stress maximum, strain maximum, and tensile modulus show the strength of a material to a pull, strain, and elasticity
of the material.7,8 Although the average DDMM value is still below the value of Jason Membrane, DDMM can still be
used as a GBR because the tensile modulus is quite good when compared to the value of Bio-Gide, which is 15.7 MPa.9,10
Based on the result of this study it was concluded that DDMM has potential for application on defect bone as guided
bone regeneration11,12,13.

5. Conclusion

From these data, it can be concluded that DDMM is quite good in accepting a tensile force, but not flexible enough in
accepting strain due to its fairly rigid physical properties.
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