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PVD treatments can be applied in many areas of the medical sector. The main ones are the 
orthopedic, surgical and dental fields; each area requires treatments with specific characteristics. 
In this article we will analyze their application in relation to each area and use. 
 
Which PVD-PaCVD coatings are used in Orthopedics? 
 
Orthopedics is the branch belonging to the medical sector that makes the most of PVD coatings as 
it has needs similar to those of classic sectors such as mechanics. In the orthopedic field, the 
primary needs concern wear and sliding performance. 
 
And for instruments? 
 
All the titanium-derived coatings (TiN, TiCN, TiAlCN) are used for the instruments, they exploit the 
different chromaticities in order to facilitate and speed up the recognition of objects in the 
operating room. For example, the different shades of color allow you to identify cutting masks of 
different sizes. Components of the same color can communicate clearly to the staff the functions 
of an instrument. DLC and WC/C treatments, in addition to being used for their anthracite color, 
are used to reduce sliding and involute friction (adjustment screws) of complex orthopedic 
systems (e.g. trapezoidal section worm screws). 
 

Are there any new developments regarding implants? 

Regarding implants, TiN and TiNbN are used on screws for implantology and on knee, hip and 
shoulder prostheses. 
In particular, for the knee, PVD coatings are able to increase the life of the prosthesis and reduce 
the coefficient of friction of the femoral component system - polyethylene disc-tibial plate.  
PVD applied in the field of orthopedic implants shows two very interesting advantages: 
 



 
 

1 / The barrier effect produced by PVDs prevents the dissolution of Ni present in many CrCoMo-
based prosthesis alloys. This is a great advantage as it is scientifically proven that Ni can cause 
allergic effects. 
2 / Osseointegration: it is well-known that PVD coatings (TiN and TiNbN in particular) facilitate the 
growth of osteoblasts thanks to their surface very similar to that of origin. The great advantage of 
PVD coatings is to avoid infections and at the same time facilitate the integration of the 
prostheses. 
 
What PVD-PaCVD treatments are used in surgery? 
 
All titanium-derived coatings (TiN, TiCN, TiAlCN) are also used in surgery for instruments, they take 
advantage of the different chromaticities to facilitate and speed up the recognition of objects in 
the operating room. 
Surgery also takes advantage of the characteristics of maintaining the cutting wire conferred by 
the coating on the tool: this is the case with scalpels and scissors treated in TiN or DLC. 
 
In the field of dermatological surgery tools such as perforating rollers are often coated in DLC to 
facilitate the penetration of creams and drugs under the skin. 
 
What PVD-PaCVD treatments are used in the dental field? 
 
Dental coatings are based on the same principles as orthopedics. As far as instruments are 
concerned, PVD treatments are applied both for manual tools (probes, spatulas, mirrors) and for 
the terminals of the ultrasonic tools. In the latter case, the coating hardness is exploited to 
improve performance when removing hard materials such as cements and ceramics. 
 
The application of TiN PVD is very common for dental implantology screws (prior Ti spray on the 
thread) and the related support abutments of the prostheses. In this case bacteriostaticity and 
osseointegration are the characteristics of the coating that are enhanced. 
 
 
Can tailor-made solutions be studied? 
 
Customized solutions are at the heart of our STS Lab's activity. Customized solutions are studied 
and tested according to the basic material, the environment in which the operator will carry out 
his activity and the way in which he will operate, all with the utmost confidentiality. 
 
Furthermore, for treatments concerning the medical sector, all the tests necessary to guarantee 
compliance with the parameters of ISO 10993 certification are provided at the end of the process. 
 
What are the new developments in this sector? 
 
The demand for PVD coatings in the medical sector is growing year after year. We discover new 
applications every day, for example in the medical device sector. 
 



 
 

In terms of R&D, the development of new solutions will allow to solve problems that very often a 
material alone is not able to solve; for example, PVD and PaCVD treatments doped with Ag are 
currently being studied to exploit their bactericidal aspect. 
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