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What are the needs of the medical sector? 
 
The medical sector has fairly strict regulations aimed at protecting patients. 
Surface treatments in this sector have a well-defined priority: to preserve the patient's state of health. 
The priorities change if we talk about surface treatments aimed at other sectors such as fashion or 
industry. In this case, the focus will be on other needs such as aesthetics or performance. 
 
However, all these areas have common needs. Among the main requests, in the field of surface 
treatments, we find: 
 

1- Wear resistance increase 
2- Friction reduction 
3- Resistance to corrosion 
4- The "barrier" effect 
5- Chromaticity 

 
If we talk more specifically about the medical sector, we must also consider the sanitation aspect. 
Consequently, it is essential to ensure a simple and optimal cleaning and disinfection process thanks to the 
use of alcohol and chlorine-based agents. 
In addition, two other elements of maximum importance in the field of health equipment are: 
bacteriostaticity and osseointegration. 
 

What are the reference standards? 

In the medical sector there are three main regulations: 

1- The ISO 13485 standard (Medical devices - Quality management systems - Requirements for 
regulatory purposes) which regulates the quality system of the manufacturer of medical devices; 

2- The European Regulation on medical devices MDR EU 2017/745: it defines the general criteria for 
the design and construction of some categories of medical devices; 

3- The ISO 10993 standard (Biological evaluation of medical devices) which regulates the assessment 
of the biocompatibility of medical devices. It is important to underline in this case, more than in the 
other application sectors, that this certification refers to the product and NOT to the process, 
therefore biocompatibility is verified for the complete product in all its construction phases including 
treatment. As a result, if the material is not biocompatible, the treatment will not be sufficient to 
make it such. 
 

Which surface treatments are used in the medical field? 
 
In the medical sector, specific treatments are used that comply with the regulations imposed. 
In general, they are divided into two categories: 



 
1- Surface modification treatments 
2- Superficial intake treatments 

 
 
There are numerous types of treatments. In the medical sector, we mainly find: 

 Thermal spray (for example Ti plasma) 
 Galvanic treatments (for example chroming) 
 Chemical treatments (for example hydroxyapatite) 
 PVD treatments (for example TiN) 
 PaCVD treatments (for example DLC). 

 
What are PVD and PaCVD treatments? How are they produced? 
 
PVD means Physical Vapor Deposition. As the name suggests, this treatment is based on an evaporation 
process. 
The material that is used for the treatment is a metal (such as titanium, chromium, aluminum, niobium ...) 
which reacts, in a controlled manner, with a non-metal (such as nitrogen, carbon or oxygen). This reaction 
results in a "ceramic" deposit with well-defined tribological characteristics (hardness, toughness, friction 
coefficient, resistance to corrosion). 
 
The deposition takes place in a vacuum system (pressures of the order of 10-5 mbar, 8 orders of 
magnitude under atmospheric pressure), with temperatures ranging from 250 ° C to 480 ° C depending on 
the type of coating, with the aid of plasma (highly energized ionized gas) and electric current 
(electrodeposition). 
The metallic species is evaporated from a solid source and produces metal ions capable of reacting with 
the gases to produce nitrides and carbides of the evaporated metal. The difference in potential applied to 
the pieces allows the growth of the coating. 
 
The PaCVD technology (Plasma assisted Chemical Vapor Deposition) is based on a chemical reaction. This 
technology allows to obtain a chemical deposit thanks to the reaction with a liquid agent. The basic 
concepts relating to reactivity, plasma and vacuum are the same as those considered for PVD. 
 
Are these technologies polluting? 
 
No. Being vacuum technologies, these technologies have very low environmental impact. 
 
In which areas of the medical sector can PVD-PaCVD treatments be applied? What are the benefits??  
 
PVD and PaCVD treatments are mainly used for two types of medical material, the instruments and the 
implantable. The treatments are applied in several areas, for example, in the surgical, orthopedic or dental 
fields. New applications are developped everyday in the medical device sector. 
 
On which materials can PVD-PaCVD treatments be used? 
 
PVD-PaCVD treatments can be carried out on most metals. Starting from stainless metals (austenitic, 
martensitic and hardened by precipitation), to Titanium alloys up to super alloys based on CrCoMo. 
 
In our next article we’ll explore the PVD and PaCVD treatments for medical applications, starting with 
the evolution of Titanium Nitride (TiN). 
 
Keep following us! 
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