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Over the years, some materials have been developed and investigated for the implantation of implants 
for medical applications, of which few have been accepted by the human body, namely those that have 
certain properties necessary for achieving long-term success. Each biomaterial or device must meet 
mechanical and performance requirements, which need to perform the physiological function 
appropriate to the material properties. 

The final material must meet certain technological and economic requirements, which can be mainly 
followed by analyzing the following factors: composition, structure, properties and performances. 

The main objective of the doctoral thesis was to obtain and characterize new alloys, with different 
concentrations of non-toxic chemical elements (Ti, Mo, Zr, Ta). According to this objective, a series 
of activities resulted: (i) designing and choosing an alloy system based on Ti, Mo, Zr and Ta; (ii) 
studying the influence of the alloying elements in the process of obtaining the proposed alloys and 
establishing the method of elaboration; (iii) elaboration of alloys; (iv) characterization of new 
materials by laboratory tests in order to identify all their properties. 

Considering the materials / alloys used in medical applications, six variants of original alloys were 
designed / developed to meet the objective of the doctoral thesis in order to improve the mechanical 
properties (mechanical strength, elasticity, hardness, compression resistance), corrosion resistance and 
to present cytotoxicity tests corresponding to human tissue. 

The composition of titanium, molybdenum, zirconium and tantalum alloys was designed based on the 
influence of these elements on the characteristics of the alloy, the biocompatibility with the human 
body, as well as the influence on the corrosion behavior in the biological fluid. 

The experimental tests aimed at characterizing the TiMoZrTa (TMZT) alloys elaborated by chemical, 
structural, thermal, surface, mechanical and cytotoxic analysis. 

The laboratory researches were performed on cuted samples, processed by electro-erosion, to standard 
dimensions, characterized by high precision equipments. 

According to the experimental results obtained in accordance with the literature, it was concluded that 
these alloys can be used successfully as medical implants, through the possibility of patenting the 
prescriptions and the technological transfer to producers. 

 

 


