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ABSTRAK

ANALISIS PERMEABILITAS SCAFFOLD DECELLULARIZED FREEZE
DRIED BOVINE BONE UNTUK REKAYASA JARINGAN TULANG
(Penelitian laboratoris in vitro)

Latar belakang: Defek pada mandibula dapat menimbulkan deformitas, gangguan
fungsi maupun estetika wajah yang menyebabkan menurunnya kualitas hidup
seseorang. Hingga saat ini Autograft merupakan gold standart karena memiliki sifat
osteogenik, osteoinduktif, osteokonduktif dan tidak menimbulkan respon imun.
Allograf sebagai alternatif pengganti autograft yaitu dengan penggunaan scaffold.
Bovine Scaffold yang umum dan telah banyak diteliti adalah DBBM (Deproteinized
Bovine Bone Material), FDBB (Freeze-dried bovine bone xenograft) dan dc-FDBB
(Decellularized freeze-dried bovine bone xenograft). Permeabilitas adalah
parameter yang mengukur secara kuantitatif kemampuan media berpori
mengalirkan cairan dan tergantung pada kombinasi porositas, ukuran pori,
distribusi pori dan tortuositas. Viskositas yang tinggi dapat menghasilkan
permeabilitas yang lebih tinggi. Porositas pada decellularized cartilage bovine
scaffold mengalami peningkatan yang signifikan dibandingkan dengan fresh bovine
cartilage.

Tujuan: Untuk mengetahui apakah tingkat permeabilitas dc-FDBB memenuhi
syarat sebagai scaffold rekayasa jaringan tulang.

Metodologi: Scaffold FDBB, dc-FDBB, DBBM dibagi 2 kelompok yaitu kelompok
dengan media akuades dan kelompok dengan media gliserol 30%. Uji permeabilitas
dilakukan pada masing-masing kelompok dengan pengukuran debit cairan setiap
menit selama 10 menit lalu dilakukan perhitungan nilai permeabilitas. Kemudian
dilakukan perbandingan permeabilitas antar scaffold.

Hasil: Volume aliran cairan permenit paling banyak didapatkan pada scaffold
DBBM baik pada media akuades maupun gliserol 30%. Pada kelompok dengan
akuades dan kelompok gliserol 30% nilai permeabilitas paling tinggi didapatkan
pada kelompok uji scaffold DBBM, dan yang terendah pada kelompok uji dc-
FDBB. Permeabilitas scaffold pada penelitian ini menunjukkan nilai yang masuk
ke dalam rentang nilai permeabilitas tulang kanselus manusia

Kesimpulan: Scaffold dc-FDBB pada penelitian ini dapat dipergunakan sebagai
materi scaffold tetapi memerlukan penelitian lebih lanjut agar dapat
direkomendasikan sebagai bahan scaffold yang dapat diaplikasikan pada manusia.

Kata kunci: Rekayasa jaringan, Scaffold, Bovine, Permeabilitas, Viskositas
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ABSTRACT

PERMEABILITY ANALYSIS OF SCAFFOLD DECELLULARIZED
FREEZE DRIED BOVINE BONE FOR BONE TISSUE ENGINEERING
(In vitro laboratory research)

Background: Defects in the mandibles can cause deformities, impaired facial
Sfunction and aesthetics that cause a decrease in a person's quality of life. Until now,
Autograft is a gold standart because it has osteogenic, osteoinductive,
osteoconductive properties and does not cause an immune response. Allograph as
an alternative to autograft is the use of scaffolds. Common and widely researched
Bovine Scaffolds are DBBM (Deproteinized Bovine Bone Material), FDBB
(Freeze-dried bovine bone xenograft) and dc-FDBB (Decellularized freeze-dried
bovine bone xenograft). Permeability is a parameter that quantitatively measures
the ability of a porous medium to drain a liquid and depends on the combination
of porosity, pore size, pore distribution and tortuosity. High viscosity can result in
higher permeability. Porosity in decellularized cartilage bovine scaffold has
increased significantly compared to fresh bovine cartilage.

Purpose: To find out if the permeability level of dc-FDBB qualifies as a bone tissue
engineering scaffold.

Methodologies: Scaffold FDBB, dc-FDBB, DBBM divided into 2 groups, namely
the group with aqueous media and the group with 30% glycerol media. The
permeability test is carried out in each group by measuring the liquid discharge
every minute for 10 minutes and then calculating the permeability value. Then a
permeability comparison between scaffolds is carried out.

Result: The volume of candy liquid flow is most commonly obtained in DBBM
scaffolds in both aqueous media and 30% glycerol. In the group with aqueous and
glycerol groups, 30% of the highest permeability value was obtained in the DBBM
scaffold test group , and the lowest in the dc-FDBB test group. The permeability of
the scaffold in this study shows the value that falls into the rangeof values
permeability of the human chancellor bone

Conclusion: Scaffold dc-FDBB in this study can be used as scaffold material but
requires further research in order to be recommended as a scaffold material that
can be applied to humans.

Keywords: Tissue engineering, Scaffold, Bovine, Permeability, Viscosity
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DAFTAR SINGKATAN
ASTM : american society for testing materials
BHA : bovine hydroxiapatite
BM-MSCs : bone marrow stem cell
BMPs : bone morphogenetic protein
CSD : critical size defect
DBBM : deproteinized bovine bone matrix

DFDBBX  : demineralized freeze dried bovine bone xenograft
dc-FDBB  : decellularized freezed dried bovine bone

ECM : extracellular matrix

FDBB : freezed dried bovine bone
FGF : fibroblast growth factor

HA : hydroxyapatite

H202 : hidrogen peroksida

HO-1 : heme oxygenase-1

IAPWS : the international association for the properties of water and steam
MSCs : mesenchymal stemcell

IGF : insuline-like growth factor
IL-6 : interleukin-6

IL-10 : interleukin-10

IL-24 . interleukin-24

OPD : osteoprotegerin

OPN : osteopontin

OSC : osteocalcin

PDGF : platelet derived growth factor
PTH : hormone paratiroid

PLA : poly-lactic acids

PGA : polyglycolide

PLGA : polylactic coglycolic acid
PBS : phosphate buffered saline
TCP : tricalcium fosfat

TGF-p : transforming growth factor-f
PRF : platelet rich fibrin

PRP : platelet rich plasma

RANKL : receptor activator of nuclear factor kappa-p ligand
RNA : ribonucleic acid

SDS : sodium dodecyl sulfate
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