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Bio metals applications  

Doctors, researchers, and bioengineers use biomaterials for the following broad 

range of applications as shown in table below 

 

Table (5): Implants division and type of metals used 

Division Example of implants Type of metal 

Cardiovascular 

Stent   

Artificial valve 

316L SS; CoCrMo; Ti 

Ti6Al4V 

Orthopedics 

Bone fixation (plate, screw, 

pin) 

Artificial joints 

316L SS; Ti; Ti6Al4V 

CoCrMo; Ti6Al4V; 

Ti6Al7Nb 

Dentistry 

Orthodontic wire 

Filling 

316L SS; CoCrMo; TiNi; 

TiMo 

AgSn(Cu) amalgam, Au 

Craniofacial Plate and screw 
316L SS; CoCrMo; Ti; 

Ti6Al4V 

Otorhinology Artificial eardrum 316L SS 
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Failure of metals for biomedical devices 

1-  Corrosion 

Metal implant is prone to corrosion during its services due to corrosive medium 

of implantation site. Types of corrosion that frequently found in implant 

applications are fretting, pitting and fatigue.  

2- Fatigue and fracture 

During its service most of metallic implants are subjected to cyclic loading inside 

the human body which leads to the possibility for fatigue fracture. Factors 

determine the fatigue behavior of implant materials include microstructure of the 

implant materials. 

3- Wear 

Together with corrosion process, wear is among the surface degradation that 

limits the use of metallic implant such as Ti alloy. Removal of dense oxide film 

which naturally formed on the surface of this metallic implant in turn caused wear 

process. In fact, the major factor that causing premature failure of hip prostheses 

is due to the wear process with multiple variables interact and thus increase the 

resultant wear rates. 
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Polymers  

There are a large number of polymeric materials that have been used as implants 

or part of implant systems. The polymeric systems include acrylics, polyamides, 

polyesters, polyethylene, polysiloxanes, polyurethane, and a number of 

reprocessed biological materials.  

Some of the applications include the use of membranes of ethylene-vinyl-acetate 

(EVA) copolymer for controlled release and the use of poly-glycolic acid for use 

as a resorbable suture material. As bioengineers search for designs of ever 

increasing capabilities to meet the needs of medical practice, polymeric materials 

alone and in combination with metals and ceramics are becoming increasingly 

incorporated into devices used in the body.  
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