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Abstract
Every year more than 2.2 million bone graft procedures are performed to treat the bone defects worldwide, which 

costs approximately $2.5 billion. The osteochondral defects remain a critical problem in the reconstructive cartilage 
surgery. The prime causes of articular cartilage injuries are age-related degeneration, trauma and other diseases. 
Still, these defects owing to the dissimilar intrinsic healing abilities of subchondral bones and articulate cartilage 
tissues. Tissue Engineering has provided the greatest options for the restoration of the injured osteochondral tissues. 
For this purpose, one intact bio composite scaffold must be fabricated to sustain the reconstruction of both cartilage 
and subcondral bone. Therefore, a biodegradable biphasic scaffold material with its unique structure was developed 
for osteochondral bone defect repair. The upper chondral phase was a composite of polycaprolactone (PCL) and 
gelatin. The lower subchondral phase was a polycaprolactone-poly lactic-co-glycolic acid (PCL-PLGA)-beta tri-
calcium phosphate composite. Both layers of the scaffold exhibited interconnected porous structures. The structural 
identification was performed by XRD (X-ray powder diffraction analysis), and SEM (scanning electron microscopy) 
techniques. The mechanical properties were also performed in order to check the compressive strength and overall 
porosity of the sample. As the consequence, this biphasic scaffold may be a promising material and open up new 
horizons in the field of osteochondral tissue engineering. 
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Figure 1: Schematic representation of biphasic scaffold formation for osteochondral 
defect repair.
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