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ABSTRACT

In Vitro and In Vivo Examination of the Osteogenic Ability of 3D Scaffold
Chitosan-Hydroxyapatite (Literature Review)

Background: Alveolar bone resorption in dentistry cases can be caused by
several factors. Some of which are periodontal disease, post-tooth extraction
trauma, post enucleation cyst, and post-tumor surgery. The idea of bone tissue
engineering, especially biomaterials will be focused on precise scaffold design in
terms of physicochemical in cell adhesion, proliferation, differentiation, and
specific organ tissue formation. Chitosan can be combined with Hydroxyapatite
in form of scaffold 3D design for bone remodeling procedure. Purpose: discover
Osteogenic ability with scaffold 3D chitosan-Hydroxyapatite in vitro and in vivo.
Method: utilizing literature review by collecting, compiling similarities, and
concluding references related to Osteogenic ability with scaffold 3D chitosan-
Hydroxyapatite in vitro and in vivo on bone remodelling process. Results: based
on journal research with keywords of 3D Scaffold, Chitosan, Hydroxyapatite,
Bone Engineering, in vitro and in vivo, a total of 15 journal articles were used as
references. Conclusion: Scaffold integrates bone tissue and provide effective
room for new bone formation. Scaffold 3D ( combination of chitosan and
collagen) plays significant part in bone regeneration and becomes natural
polymer containing ion complex as to maximalize characteristics of
osteoconductivity  contained.  Scaffold chitosan/hydroaxipatite  possesses
osteogenic ability integral to repair bone fracture.

Keywords: 3D Scaffold, Chitosan, Hydroxiapatite, Bone Engineering, in vivo and

in vitro
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ABSTRAK

Pemeriksaan Secara In Vitro dan In Vivo Kemampuan Osteogenik Scaffold
3D Chitosan-Hydroxyapatite (Literature Review)

Latar Belakang: Kerusakan tulang alveolar dalam kedokteran gigi dapat
disebabkan oleh beberapa hal, seperti penyakit periodontal, trauma pasca
pencabutan gigi, post enukleasi kista, dan post operasi tumor. Dengan inovasi
dalam rekayasa jaringan tulang, biomaterial dengan desain scaffold yang cocok
secara physicochemical dalam perlekatan sel, proliferasi, diferensiasi, dan
pembentukan jaringan organ yang spesifik. Chitosan dapat dikombinasikan
dengan Hydroxyapatite dalam bentuk sediaan scaffold 3D untuk keperluan
remodeling tulang. Tujuan: Mengetahui kemampuan osteogenik scaffold 3D
chitosan-Hydroxyapatite secara in vitro dan in vivo. Metode: Menggunakan
metode literature review dengan mengumpulkan, mencari kesamaan, dan
menyimpulkan data pustaka yang terkait tentang kemampuan osteogenik scaffold
3D chitosan-Hydroxyapatite secara in vitro dan in vivo pada proses remodelling
tulang. Hasil: Berdasarkan penelusuran jurnal dengan kata kunci 3D Scaffold,
Chitosan, Hydroxyapatite, Bone Engineering, in vitro and in vivo didapatkan hasil
sebanyak 15 jurnal yang dilakukan studi pustaka. Simpulan: Scaffold
mengintegrasikan jaringan tulang dan memberi ruang efektif untuk pembentukan
tulang baru. Scaffold 3D (kombinasi chitosan dan kolagen) berperan dalam
regenerasi tulang dan menjadi polimer alami yang memiliki ion kompleks
sehingga dapat memaksimalkan sifat osteokonduktifitas yang dimiliki. Scaffold
chitosan/hydroaxipatite memiliki kemampuan osteogenik yang sangat penting
untuk memperbaiki kerusakan tulang.

Kata Kunci: 3D Scaffold, Chitosan, Hydroxiapatite, Bone Engineering, in vivo
and in vitro
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3D : 3 Dimensi

ALP : Alkaline Phosphatase

BMP2 : Bone Morphogenetic Protein 2
CH : Chitosan

CH/HAIs : Chitosan/ Hydroxyapatite in situ
CSD : Critical Size Defect

ECM : Extracellular Matrix
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MSCs : Mesenchymal Stem Cells
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PLA : Poly Lactic Acid
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