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ROLE OF CHITOSAN, COLLAGEN, GELATIN, AND HYDROXYAPATITE 

AS SCAFFOLD FOR BONE TISSUE ENGINEERING 

(LITERATURE REVIEW) 

ABSTRACT 

Background: In the field of dentistry, alveolar bone damage can be caused by 

periodontal disease, tumor surgery, post-enucleation cysts, and even physiological 

resorption following tooth extraction. Alveolar bone resorption can lead to 

decreased quality of prosthodontic treatment. One of the efforts to regenerate the 

bone defect is the use of a scaffold, a three-dimensional biomaterial which is a 

development of tissue engineering concept. Natural polymers (chitosan, collagen, 

and gelatin) have been extensively investigated in this field due to their favorable 

properties (biocompatibility, biodegradability, availability in nature, etc.). 

However, natural polymers have poor mechanical properties and quickly degraded, 

so they are combined with hydroxyapatite to form a scaffold with optimal 

mechanical properties. Combination of biomaterials is expected to increase the 

success rate of tissue regeneration by optimizing its biological and mechanical 

properties. Purpose: This paper aims to determine the role of chitosan, collagen, 

gelatin, and hydroxyapatite as a biomaterial used to fabricate a scaffold in 

supporting bone tissue engineering. Methods: This paper was written using 

literature review method or literature search study. In looking for literature related 

to the topic to be discussed, the technique of finding similarities of some literature 

with the same keywords. Results: There was an improvement of mechanical 

strength and cell behavior (adhesion, differentiation, and proliferation) on 

chitosan-collagen, chitosan-gelatin, chitosan-hydroxyapatite, hydroxyapatite-

gelatin, and chitosan-gelatin-hydroxyapatite scaffold. Conclusion: Combination of 

chitosan-collagen, chitosan-gelatin, chitosan-hydroxyapatite, hydroxyapatite-

gelatin, and chitosan-gelatin-hydroxyapatite scaffolds could increase the potential 

for successful bone tissue engineering through increased cell activity (attachment, 

differentiation, and proliferation), increased mechanical strength, and optimization 

of degradation rate. 
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