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ABSTRACT 
 
 

BIOCOMPATIBILITY ANALYSIS OF FREEZE-DRIED BOVINE BONE 
SCAFFOLD AND DECELLULARIZED FREEZE-DRIED BOVINE BONE 
SCAFFOLD ON HUMAN-UMBILICAL CORD MESENCHYMAL STEM 
CULTURE 
 
Introduction: Freeze-Dried Bovine Bone Scaffold (FDBB) and Decellularized 

Freeze-Dried Bovine Bone (DC-FDBB) are promising new alternative of 

xenograft material in bone tissue engineering. However, their biocompatibility is 

still unknown. Objective: To prove whether FDBB and DC-FDBB scaffolds are 

biocompatible, which are non-toxic and able to induce cell proliferation and 

attachment in vitro. Methods: Human umbilical cord mesenchymal stem cells 

(hUC-MSCs) culture was exposed to FDBB, DC-FDBB, Deproteinzed Bovine 

Bone Matrix (DBBM) scaffold (as positive control) conditioned medium for 24, 

48 and 72 hours (n=8). MTT assay was then performed to measure the number of 

viable cells at each observation time. Normality (Shapiro-Wilk) and homogeneity 

(Levene) test were done on the results of the MTT assay, then ANOVA test was 

performed. To support the finding, further SEM observation was performed. hUC-

MSC cells were seeded on the surface of each scaffold type (n=3) and incubated 

for 24, 48 and 72 hours, then SEM observation was done on the scaffold surface 

to analyse their surface cell attachment. Results: Overall, the mean percentage of 

living cells in FDBB group was the highest among all groups. There were 

significant differences (p<0.05) in each treatment group at each observation time, 

except between FDBB and DC-FDBB (48 hours), DC-FDBB and DBBM (48 

hours), FDBB and DC-FDBB (72 hours) (p>0.05). The results of SEM 

observation also showed the same results, as the highest number of cell 

colonization was found on FDBB group at each observation time. Conclusion: 

FDBB and DC-FDBB scaffolds have excellent biocompatibility characteristics 

that can be used as a bone substitute in bone tissue engineering. 

 
Keywords: bovine bone scaffold, biocompatibility, hUC-MSC, MTT assay, SEM 
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ABSTRAK 
 
 

ANALISIS BIOKOMPATIBILITAS FREEZE-DRIED BOVINE BONE 
SCAFFOLD DAN DECELLULARIZED FREEZE-DRIED BOVINE BONE 
SCAFFOLD PADA KULTUR HUMAN UMBILICAL CORD 
MESENCHYMAL STEM CELL   
 
 

 
Pendahuluan: Freeze-dried bovine bone scaffold (FDBB) dan Decellularized 
freeze-dried bovine bone (DC-FDBB) merupakan salah satu alternatif bone 
substitute yang menjanjikan dalam rekayasa jaringan tulang. Meskipun telah 
melalui proses deserlularisasi, xenomaterial scaffold masih berpotensi untuk 
menimbulkan kematian sel akibat toksisitas residu bahan deselularisasi serta 
bersihan komponen natif yang tidak adekuat. Tujuan: Membuktikan bahwa 
scaffold FDBB dan DC-FDBB bersifat biokompatibel yaitu tidak bersifat toksik 
dan mampu menginduksi proliferasi serta perlekatan sel human umbilical cord 
mesenchymal stem cell (hUC-MSC) secara in vitro. Metode: Uji 
biokompatibilitas dilakukan dengan memaparkan sel hUC-MSC pada FDBB, DC-
FDBB scaffold conditioned medium selama 24, 48 dan 72 jam (n=8). 
Deproteinzed bovine bone matrix (DBBM) scaffold conditioned medium  akan 
digunakan sebagai kontrol positif. MTT asay kemudian dilakukan untuk 
menghitung jumalah sel yang masih viable. Uji normalitas data (Shapiro-Wilk) 
dan homogenitas (Levene) pada hasil pemeriksaan MTT assay, selanjutnya 
dilakukan uji ANOVA. Untuk melihat perlekatan sel, dilakukan seeding sel hUC-
MSC pada permukaan scaffold (n=3). Sesudah di seeding scaffold di ikubasi 24, 
48 dan 72 jam. Gambaran perlekatan sel hUC-MSC dilihat dengan menggunakan 
SEM. Hasil: Secara keseluruhan, rerata persentase sel hidup pada kelompok 
FDBB paling tinggi dibandingkan dengan kedua kelompok lain. Terdapat 
perbedaan bermakna (p<0,05) pada setiap kelompok perlakuan di setiap waktu 
pengamatan, kecuali pada kelompok FDBB dan DC-FDBB (48 jam), DC-FDBB 
dan DBBM (48 jam), FDBB dan DC-FDBB (72 jam) (p>0,05). Hasil pengamatan 
dengan menggunakan SEM juga menunjukkan hasil yang sama, yaitu kolonisasi 
sel paling banyak ditemukan pada kelompok FDBB pada setiap waktu 
pengamatan dibandingkan dengan kelompok DC-FDBB maupun DBBM. 
Kesimpulan: Scaffold FDBB dan DC-FDBB memenuhi syarat biokompatibilitas 
untuk dapat digunakan sebagai suatu bone substitute dalam rekayasa jaringan 
tulang. 
 
 
Kata Kunci: bovine bone scaffold, biokompatibilitas, hUC-MSC, MTT assay, 
SEM 
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AT-MSCs  : adipose tissue stem cell 
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