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Abstract 

This paper reports on the preparation of cellular materials by different techniques. Bioactive and resorbable scaffolds based on 
biphasic calcium phosphate were produced by 3D-printing using extrudable pastes through fine nozzles, according to a pre-defined 
spatial arrangement considered suitable for bone regeneration and tissue engineering applications. Milled powders of cathode ray 
glass tubes and egg shell wastes were mixed and compacted to produce recycled glass foams via viscous flow sintering and thermal 
decomposition of the egg shell component that played the role of foaming agent.  
© 2016 Portuguese Society of Materials (SPM). Published by Elsevier España, S.L.U. All rights reserved. 
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1. Introduction*

Cellular solids (ceramics, polymers, metals) have 
features that depend on the specific properties of 
materials they are made of, and on the porous structure 
conferred by processing. Over the past few years there 
has been an increasing interest in producing and using 
highly porous ceramic (or glass) materials. The 
motivations relay on typical features of cellular 
structures (e.g. high surface area, high permeability, 
low density, low specific heat, and high thermal 
insulation), which are important for diverse
applications (e.g. catalyst supports, filters for molten 
metals, hot gases, and ion exchange, refractory linings 
for furnaces, thermal protection systems, heat 
exchangers, and as porous biomaterials). On the other 
hand, the cell size, morphology, and degree of 
interconnectivity are important factors that determine 
their suitability for the various applications. For 
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instance, closed-cell materials are desirable for thermal 
insulation, while open-cell, interconnected materials 
are necessary for applications involving fluid transport 
such as filters or biomaterial scaffolds. The selection of 
starting materials (composition) and processing routes 
are crucial to obtain the desired structure (open or 
closed-cell) and properties of the porous materials [1]. 
Biphasic [Hydroxyapatite (HA)/β-tricalcium 
phosphate (β-TCP)] calcium phosphates (BCP) have 
great potential for bone-tissue engineering applications 
[2-3]. The strategies to regenerate bone include the use 
of scaffolds with suitable 3D porous structures to 
support cell attachment, proliferation and 
differentiation. Robocasting is a direct-write assembly 
(DWA) technique that allows the production of 
scaffolds with customized shape and predefined, 
reproducible internal morphology, according to a 
computer design, without the need for subsequent 
machining [4-5]. Porosity and pore size of biomaterial 
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