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The 45S5 bioglass (Bioglass®) is one of the 

most widely used and well studied bioactive 

glasses [1]. spite of its good biological 

properties, the intrinsic brittleness of 45S5 

bioglass as well as its low strength seriously 

limit the commercial applications of 45S5 

scaffolds fabricated by conventional 

methods [2]. Robocasting, an extrusion-

based additive manufacturing technique, 

has been recently used to enhance the 

mechanical properties of bioceramic 

scaffolds in general and of 45S5 [3]. 

Although robocasting has mitigated the 

weakness of 45S5 scaffolds, the intrinsic poor 

sinterability of 45S5 bioglass still limits the 

mechanical performance of 45S5 robocast 

scaffolds. The addition of a polymeric phase 

to the brittle robocast 45S5 bioglass scaffolds 

is a suitable solution for enhancing not only 

their strength but also their toughness. 

However this approach is not exempt from 

some disadvantages, regardless of whether 

one uses biodegradable synthetic or natural 

polymers. Graphene, a monolayer of 

carbon atoms arranged in a honeycomb 

lattice, has shown impressive thermal, 

mechanical, and electrical properties, and 

is a promising alternative as a reinforcement 

to tailor the material structure at nanometre 

scale in order to obtain stronger and 

tougher engineering ceramics With these 

premises in mind, in the present study, 

robocast 45S5 bioglass scaffolds were 

reinforced with graphene in order to 

enhance their mechanical properties for 

bone tissue engineering applications.  
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Figure 1: Optical images of 3D porous scaffolds 

produced by robocasting from (Left) 45S5 BG 

and (Right) 45S5 BG-rGO inks, in their as-printed 

(non-sintered) condition. The difference in the 

color is due to presence of rGO in the 45S5 BG-

rGO green body.  


