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BIODEGRADATION OF CHITOSAN-GELATIN-CARBONATE 

HYDROXYPATITE SCAFFOLD COMPOSITE  

ABSTRACT 

Background: One of the main components in bone tissue engineering is scaffold. 
Scaffold is a 3D structural biomaterial that has adequate physical properties for 
bone repair. The combination of limestone-based CHA ceramic material with 
natural polymers of chitosan and gelatin in a composite can increase the 
mechanical properties of strong, controlled biodegradability, with good 
osteoconductivity to show biological activity when treating bone tissue defects. 
Testing the degradation function to determine how long the scaffold can be 
biodegradable in the body, to help the cell to produce the extracellular matrix 
Objective: To analyze the increase in the rate of biodegradation of the composite 
scaffold KG: CHA with variation ratio (w / w) after being soaked with a solution of 
SBF over a span of 1, 3 , 7, 14 and 21 days. Method: Synthesis Scaffold from 
chitosan, gelatin and CHA with various ratios of 40:60, 30:70, and 20:80 (w/w) 
with the method of freeze drying 2x24 hours, then soaked in a solution simulated 
body fluid for a period of 1,3, 7,14, and 21 days. The research data were statistically 
tested using the Welch One-way ANOVA test and the Post Hoc Tukey T HSD. 
Results: The percentage of biodegradation of the scaffold KG:CHA in each 
variation of the ratio 40:60, 30:70, and 20:80 (w/w) on the 21st day was 25.98%, 
24.67%, 20.64%. In the one way ANOVA Welch test, it was found that the p-value 
was less than (p < 0.05), as well as the Post Hoc Tukeytest HSDwhich showed that 
there were significant differences in each treatment group with respect to the time 
variable of the study. Conclusion: The variation of the composite ratio scaffold 
KG:CHA 40:60, 30:70, 20:80 (w/w) increased over time.  1, 3, 7, 14, with the 
highest percentage of biodegradation on day 21 of 25.98% on the scaffold KG:CHA 
with a variation of the ratio 40:60 (w/w). 
 
Keywords: carbonate hydroxyapatite, chitosan, gelatin, scaffold, biodegradation 
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BIODEGRADASI KOMPOSIT SCAFFOLD KITOSAN-GELATIN-

KARBONAT HIDROKSIAPATIT  

ABSTRAK 

 
Latar belakang: Salah satu komponen utama dalam rekayasa jaringan 

tulang yaitu scaffold. Scaffold merupakan biomaterial berstruktur 3D yang memiliki 
sifat fisik yang memadai untuk perbaikan tulang. Penggabungan antara material 
keramik CHA yang yang berbahan dasar batu kapur dengan polimer alami kitosan 
dan gelatin secara komposit dapat meningkatkan sifat mekanis yang kuat, 
biodegradabilitas terkontrol, dengan osteokonduktivitas yang baik untuk 
menunjukan aktivitas biologis saat perawatan defek jaringan tulang. Pengujian 
degradasi berfungsi untuk mengetahui berapa lamanya scaffold dapat terurai secara 
hayati dalam tubuh, untuk membantu sel dalam menghasilkan matriks ekstraseluler. 
Tujuan: Menganalisis peningkatan laju biodegradasi komposit scaffold K-G:CHA 
dengan variasi perbandingan (w/w) setelah direndam dengan larutan SBF selama 
rentang waktu 1, 3, 7, 14, dan 21 hari Metode: Sintesis Scaffold dari kitosan, gelatin 
dan CHA dengan variasi perbandingan 40:60, 30:70, dan 20:80 (w/w) dengan 
metode freeze drying 2x24 jam, kemudian dilakukan perendaman pada larutan 
simulated body fluid selama rentang waktu 1,3,7,14, dan 21 hari. Data penelitian di 
uji statistic menggunakan uji one way ANOVA welch dan uji Post Hoc Tukey HSD. 
Hasil: Persentase biodegradasi scaffold K-G:CHA pada setiap variasi perbandingan 
40:60, 30:70, dan 20:80 (w/w)  pada hari ke-21 yaitu 25.98%, 24.67%, 20.64%. 
Pada uji one way ANOVA welch didapatkan bahwa p-value kurang dari (p < 0.05), 
serta uji Post Hoc Tukey HSD yang menunjukkan bahwa terdepat perbedaan yang 
bermakna pada setiap kelompok perlakuan terhadap variabel waktu penelitian. 
Simpulan: Variasi perbandingan komposit scaffold K-G:CHA 40:60, 30:70, 20:80 
(w/w) meningkat selama rentang waktu  1, 3, 7, 14, dengan persentase biodegradasi 
paling tinggi pada hari ke-21 sebesar 25.98% pada scaffold K-G:CHA dengan 
variasi perbandingan 40:60 (w/w). 

Kata kunci : karbonat hidroksiapatit, kitosan, gelatin, scaffold, biodegradation 
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