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ARTICLE INFO ABST RACT 

Developnent of three-dimensional (3D) scaffolds has acquired a great importance for bone repair and tissue 

reconstruction. Thus, this paper addresses the development of 3D scaffolds by varying the content of silicon 

dioxide (SiO2) in polycaprolactone (PCL) matrix. The scaffolds were fabricated by employing a novel fused 

deposition modelling technique (BioExtruder). The physicochemical properties of the developed 3D scaffolds 

Were systematically studied using various techniques. The thermal properties and stability of the PCL and is 

composites were assessed using differential scanning calorimetry and thermogravimetric analysis. The mor- 

phology of the developed scaffolds was evaluated using scanning electron microscopy and optical microscopy, 

and found that the pore size was inereased from 270 to 320 uim with increasing the SiO; content in the PCI. 

matrix. The wettability of the developed scaffolds was assessed using contact angle ineter. The scaftold in- 

corporating 15 wt% of SiO2 exhibited the highest hydrophilic property as well as thermal stability. The Young's

modulus value determined using universal testing machine indicated that the scaffold developed with 15 wr% of 

Sio exhibits 101.59 MPa. 1 

vitro cytotoxicity and cell proliferation were systematically carried out using L929 Mouse Fibroblasts and MG63 

Ostcoblasts, respectivcly. It was found that the scaffolds did not show any toxic effects towards the cell growth,

and the cell proliferation was greally incrcascd > 90% during 7 days of cell culture. Bascd on the results, it is 

concluded that the scaffold containing 15 wt% of SiO2 is of potential candidate for bone tissue engineering 

application. 
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assess the performance of the scaffolds for tissue engineering applications., the in- 

new bone tissue [5]. In particular, scaffolds for bone regeneration 
should provide a highly interconnected porous structure. These pores

allow the transportation of nutrients, light and oxygen molecules to the 

inner parts of a scaffold and facilitate the cell growth, vascularisation 

and removal of waste material, and thereby maintaining a sufficient 

mechanical strength to provide the structural requirements of the 

substituted tissue [,9, 10]. Such porous bone scaffolds can be devel
oped by various techniques, like solvent casting/particulate leaching

[,1), gas foaming [13], freeze drying {1 4], thernially induced phase
separation('), electrospinning (,] etc. However, the scaffolds with 
required interconnecled porous structure for specitie detects are diffi 

cult to manufacture with these techniques | 
the manufacturing of three dimensional scaffolds increased the hope for 
che production of scaffolds with closer similarities to bone matria
Among the nanufacturing processes, 3D printing is a unique and rapid 

1. Introduction 

Bone repair and tissue reconstruction are the challenging topics in 

the fields of tissue engineering and regenerative medicine. Though bone 

is known for its self-healing property, the large scale bone defects, such 

as bone infections, trauma and bone tumours, hinder the healing pr0- 

cess [1-3]. Thus, external intervention or bone substitute is often re- 

quired to repair or replace the defect tissues. As an alternative option

for conventional autografts and allografts, bone tissue engineering has 

been proved as more advantageous and effective in terins of bone repair

and reconstruction [4,]. To address this, a biodegradable and bio- 

compatible scaffold serves as a temporary skeletal frame which can 

mimic the properties of extracellular matrix (ECM), such as nechanical 

support, cell adhesion, proliferation and differentiation [ .These

biodegradab generation and undergo gradual degradation, and thereby replacng a proOyping P) process which was developed in 

. In recent years,

and biocompatible scaffolds induce bo1e tissue re 
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