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Abstract: Teeth are crucial for masticatory, aesthetic and phonetic functions. Loss of dental tissue 
has strong implications in well- being and general health. It worsens with age, raising concerns on 
life-quality as life expectancy increases. Because of its high aesthetic similarity, dental tissue is 
usually replaced with ceramics, mainly zirconia and lithium disilicate, processed by CAD/CAM. 
Additive manufacturing (AM) is successfully used in many production sectors and seems to present 
many advantages for processing dental structures, compared with subtracting technologies. 
These include smaller processing time, lower raw materials and consumables consumption, less 
production steps and adequacy to produce very small and complex shapes. It thus opens 
possibility to mass production of customized dental products. However, there are concerns about 
application to ceramics due to their intrinsically poor mechanical properties. 
This project aims to evaluate the applicability of an AM technology (robocasting - RC) to produce 
reliable ceramic dental structures. Also novel alumina nanozirconia-reinforced composites are 
proposed as high performance dental ceramics. The overall aim of the work is to establish 
optimised parameters for RC processing of those compositions. To fully achieve it, several specific 
goals must be accomplished through development of pre-defined tasks: Forming of new dental 
material by robocasting; Manufacturing of commercial reference samples by CAD/CAM; 
Microstructural and surface characterisation; Characterisation of mechanical properties; 
Characterisation of tribological properties (including tests with prototype in a chewing 
simulator); Characterisation of ageing behaviour and chemical stability; Evaluation of 
cytotoxicity. 

Mechanical reliability and adequacy for dental applications of the produced parts will be assessed 
by comparing with relevant properties of samples with the same composition obtained by 
conventional subtracting technology. Comparison will show how RC affects morphology and 
microstructure of the produced materials; how morphological and microstructural changes affect 
the mechanical, surface and tribological properties; adequacy of the produced materials to 
endure the severe mechanical and tribological mouth requirements; and how will be affected 
the resistance to ageing, chemical stability and cytological response of produced materials. 
Attained results are expected to give insight on the usefulness of RC technology to produce long-
lasting dental prosthesis. To overcome the project challenges a research team which combines 
skills in different complementary domains: AM of ceramics (CTCV), subtractive manufacturing of 
commercial dental products (HiTeC), dental materials characterization and ceramics processing 
(ESTS/IPS and ESSEM) will work in straight collaboration. 
 

 


