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Abstract 

In this work, the possibility of shaping a glass-filled photosensitive polymer resin with Digital Light 

Processing (DLP) into a complex 3D structure and transforming it subsequently into a bioactive glass-

ceramic scaffold was investigated. The influence of the printing conditions and the heat-treatment was 

studied using a 41 vol% glass-filled acrylated polymer resin. Scaffolds with designed architecture were 

turned into a wollastonite-diopside glass-ceramic at 1100 °C. They completely maintained their shape, 

exhibited no viscous flow and showed a homogenous linear shrinkage of around 25 %. At 83 vol% 

porosity structures with Kelvin cell design exhibited a compressive strength exceeding 3 MPa, 

demonstrating that the material is suitable for the fabrication of bioceramic scaffolds for bone tissue 

engineering applications. 
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1. Introduction 

Extensive research has been conducted in the past few years in the field of tissue engineering for 

repairing diseased or damaged tissues. The regeneration of biological tissue can be aided by synthetic 

materials, so called “scaffolds”, if they are biocompatible, osteoconductive and bioactive [1]. Ideally, 

they are biodegradable and will be replaced at the same rate at which the extracellular matrix is 

formed by the cells [2]. Open and interconnected porosity in scaffolds is necessary for the 

vascularisation and cell ingrowth [3, 4]. Therefore, it is not only necessary to have scaffolds with a high 

degree of porosity but also with a precisely controlled internal architecture (e.g. geometry, density, 

pore size and distribution), which should be adjustable to facilitate and optimize the biological 

properties of the component. Additive manufacturing techniques, especially stereolithography, allow 

for a precise control over the architecture of produced parts. A simple alteration of a computer model 

(CAD-file) can be performed to obtain the desired geometric arrangement of struts and pores as well 

as control their interconnectivity. 

In stereolithography, a photosensitive resin is polymerized through UV exposure in each printing step 

and builds up the structure in the z-direction layer-by-layer. In the laser configuration, 

stereolithography (SLA), a UV laser scans the printing area and polymerizes the liquid oligomers while 

in digital light processing (DLP) a projector illuminates the complete area at once [5]. Stereolithography 

of ceramics and glasses is not trivial, due to the fact that, in contrast with pure polymer resins, the light 

is scattered by the presence of glass and ceramic particles, which can lead to a decrease in resolution 
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