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Both medical and dental sectors require coatings aimed at preserving the health of patients. PVD-
PaCVD treatments are particularly advantageous and versatile in these fields. 

Starting from Titanium Nitride it is possible to obtain further coatings adaptable to most areas of 
the sector. 

What are the existing PVD-PaCVD coatings in the medical and dental fields? 

TiN 
Titanium Nitride (TiN) is certainly the most widespread and well-known coating in the medical 
and dental field, both for implants and for instruments. This treatment stands out from the 
others thanks to its toughness, its hardness of about 2.000Hv and thanks to its particular golden 
yellow color. 
 
TiCN 
TiN has shown a big potential. For this reason it was possible to transform it from a binary to a 
ternary coating. This evolution was made possible thanks to the inclusion of Carbon which has 
enhanced its hardness (a bit like it happens in steels). 
From this combination we obtain the Titanium Carbonitride (TiCN), characterized by a hardness 
of about 3,000 Hv and a bronze or blue color. This coating is mainly used for instruments. 
 
TiAlCN 
The evolution of TiN has continued; with the insertion of Aluminum it becomes a quaternary 
coating: Titanium and Aluminum Carbonitride (TiAlCN). The characteristics of this coating are: an 
even greater hardness and a bronze color. This treatment is also used mainly for the instruments. 
 
As we can see so far, the surface treatments that can be applied in the instrumental field are 
numerous: in the implantable field the task is more difficult because tests are longer and more 
severe. 
 
Thanks to strong R&D activities, some coatings have recently been validated for the implantable 
sector. Two of these are: 
 



 

 
 

 Titanium and Niobium Nitride (TiNbN): a ternary evolution of Titanium Nitride, adding 
Niobium (Nb) which allows an increase in hardness, excellent chemical stability and good 
toughness. 
 

 Diamond Like Carbon (DLC): deposited with our PaCVD technique (Plasma assisted 
Chemical Vapor Deposition), it is a rather recent and innovative coating; its growing 
success is due to its main characteristics: good hardness (2,400Hv), low friction coefficient 
and excellent resistance to any chemical agent.  

 
Are PVD-PaCVD surface treatments reversible? 
 
Yes, they are reversible through selective chemical removal, being attentive to the base material. 
Dedicated chemical processes combined with specific temperature and potential difference allow 
the removal of the coatings, leaving the surface of the product almost unchanged. 
 
How long does a PVD-PaCVD coating last? 
 
The duration of a surface treatment depends mainly on two factors: 

1- the effort to which it is subjected (a static situation of a screw is different from a dynamic 
one like a continuously moving knee condyle) 

2- the environment in which it works (a screw in the dental sector works in a different 
environment than an instrument set). 

 
Having said that, considering the duration of PVD-PaCVD coatings in saline mist for over 1,500 
hours, it is possible to evaluate that on an instrument set there are no particular duration limits 
while on a medical or dental implantable the duration is a few tens of years. 
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