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for Medical Applications 
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Abstract

In the last few years environmental legislation has the textile industry – especially for medical  

applications – to address concerns about the possibility of changing current textile manufacturing methods  

to processes with greater efficiency, higher levels of cleanliness, and a lower environmental impact. 

Plasma technology is a high-technology discipline in tailoring surface properties, e.g. from surface cleaning to 

plasma nanocoating. Plasma technology opens enormous opportunities as an alternative «cleaned and 100 %  

water free» to traditional wet-processing. From the industrial developer’s point of view, the technology  

offers practical solution-approaches for the improvement of existing fabric products and could open up new 

application fields.
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Introduction

This report contains an overview of the surface modification technologies available at Sefar as well as its potential applications. 
Surface technologies use chemical and physical routes to modify fabric properties without altering their bulk properties. Currently, 
Sefar uses various technologies such as plasma cleaning and texturing, plasma nanocoatings, plasma and wet-coating, and wet-
coating to impart additional functional properties (Fig. 1). Diverse textile functionalities can be obtained when both weaving 
(mesh geometry/structure) and surface modification technologies are correctly used. The modular based concept supports and  
enables the creation of application oriented functional and technological solutions which are not possible with weaving technology  
alone. Examples include:
 

Hydrophilic (water-loving), hydrophobic (water repellent), oleophobic (oil repellent)
Protective / barrier (eg. liquid repellent), antimicrobiell / antibacteriel, antifouling
Bioselective / biorepellent, molecules immobilization, biologiocal separation / purification
Binding / capturing molecule of interest (antibodies, proteins, cells etc.)

Application possibilities of biocompatible coatings at Sefar Group
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Plasma technologies at Sefar Group

Low- and atmospheric pressure industrial plasma reactors are available at Sefar. Atmospheric pressure plasma works at atmospheric 
pressure and hence it does not require a vacuum. The inline-integration of this technology in the existing process is possible. The 
advantages are continuous process, and it does not require vacuum. Sefar uses one of the world’s largest roll-to-roll atmospheric 
plasma machines with a width of 4200 mm. The process is also suitable for subsequent wet-coating processes. In contrast to an 
atmospheric system, the working pressure of low pressure plasma is below atmospheric pressure and it is is a nonthermal plasma 
process. Since there are few plasma species available at low pressure, they hardly collide with each other but rather they collide 
with the substrate. Therefore, this process is very suitable for all material types and also for the most complicated geometry, such 
as 3D-textiles. One disadvantage of this process is the vacuum. There are numerous advantages:

Very uniform treatment
Automatic system and online process controlling and monitoring 
Suitable for deposition of bicompatible nanocoatings
Green and non-leaching coatings
Longterm treatment stability / product shelf-life 
Better penetration of the species into the textile structure through quick diffusion 
Low consumption of process gas 
Closed and cleaned system suitable for medical applications (100 % dry processing)

Plasma cleaning and nanotexturing
Surface functionalization modifies textile surfaces from surface cleaning, radical formation and atom implantation to surface etching. 
Plasma cleaning is commonly used prior to the other processing steps such as polymerization, lamination etc., in order to increase 
adhesion. Additionally, this nanotextured and cleaned surface can additionally improve the adhesion of biomolecules in applications.
These new reactive sites can also be used to improve adhesion and to prevent delamination of the subsequent coatings, thus  
supporting abrasion resistance coatings. Moreover, plasma etching enables the changes of surface topography with increased 
nano-roughness through polymer degradation

Surface texturing by plasma etching

Application examples 

cell adhesion, protein adsorption, adhesion promoter etc.
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Plasma nanocoating
Plasma-activated fabric surfaces are not durable over time due to reorganization processes on the surface. Therefore, the deposition 
of plasma coatings is required to obtain a permanent surface functionalization. The modification can be altered over a wide range 
of properties from hydro- and oleophobic to hydrophilic (water attracting) and vice versa. A combination of polymerizable gases 
with non-polymerizable gases allows for the deposition of a variety of plasma polymer layers with many different functional groups. 
The precise control and manipulation of the surface properties of the material is essential for medical fabrics and biomaterials to 
obtain specific function. In this regards, Sefar solutions address cross-KET (key enabling technologies): 

 Nanotechnologies | By creating materials and devices on a nanoscale with the involvement of plasma deposition processes  
for the manufacture of filtering materials. 
 Advanced materials | Introduce new functionalities and improved properties in filtering materials,  
while adding value to existing products and processes, in a sustainable approach. 
 Advanced manufacturing systems | Overcome the problems of the currently available conventional technology such as 
water-based methods, poor adhesion of the thick coating / excessive amount of deposited chemicals and, consequently,  
non-biocompatible and high environmental impact. 
 The new solution overall leads to new products and services, capable of enhancing human health,  
while conserving resources, energy and protecting the environment.

Hydro- and oleophobic or hydrophilic coating on PET mesh through plasma nanocoatings

Application examples

hydrophilic coating for blood/urine test, covid test, diagonostic applications; hydro- and oleophobic coating; anti-scaling / non-sticking coating etc.
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Plasma and wet-chemistry
Since the synthetic fabrics (eg. polyester, polyamide) contain almost no functional groups at the surface, they typically exhibit bad 
adhesion to the substrate (subsurface). The textile surface is pre-treated with specific functional groups in order to make them  
reactive. The functional groups are the starting points for the various chemical anchoring. Thus, the pre-treated fabrics can be 
used for subsequent classical processes like finishing, coating, lamination etc. The objective of the plasma pre-treatment is to  
obtain highly effective and stable textile surfaces with ultra fine coatings. This combination is distinguished by:

 Excellent adhesion
 High process reliability 
 Binding subsequent chemicals via chemical bonding
 Better coverage of the individual fibre 
 Ensure excellent uniformity of wet-chemical finishes even with low amounts of chemicals

   
Uniform coating on plasma-treated PET textiles 

(left: untreated | right: plasma pre-treated followed by wet-coating)

Application examples

hydrophilic, lipophilic, hydrophobic, lipophobic, liquid transport etc.

3105-0052-000-00 |  2022-06-24



Page 6

Components
 White | Paper

Wet-chemical coating
Chemical coating can be applied to washed fabric by immersing, padding and exhaust methods. The finishing liquor, in the form 
of an aqueous solution / dispersion, is applied by means of the above techniques available at Sefar. The washed fabric is passed 
through the finishing bath containing the required ingredients / chemistry, and is then passed between rollers to obtain the  
required quantity of the chemistry at the surface before being dried and finally cured. The method comprises two steps processing:

 Step 1 | Application of desired chemistry 
 Step 2 | Drying and fixation 

Schematic diagram of the wet-chemical coating method

The system measures, logs and controls critical process parameters across the entire production process. The wet-chemical finishing  
has several advantages:

 Easy application of water-based chemistry 
 Inline process control such as wet pick-up (solid content of the chemistry used)
 Higher productivity

The main function of the drying and fixation unit is to crosslink the chemistry applied on the fabric surface. In addition, the drying  
unit is used to bring the length and width of fabric to pre-determined dimensions such as mesh opening. The system includes  
a broad variety of process control systems and sensors such as air permeability, number filament/cm. Further, Sefar uses a  
separate stenter frame for drying and fixation, inparticular for medical fabrics, which are installed in a white room to avoid any  
cross-contamination. 

Application examples

super absorbing coating, liquid transport, thicker coating etc.
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For further information or technical advice please contact your local Sefar representative.
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All technical information given here are based on Sefar’s previous experiences  or test results. The information should be understood merely for guidance purposes and must 

be regarded as non binding. Sefar provides this information to the best of its knowledge but accuracy and completeness is not guaranteed and Sefar assumes no liability. Many 

factors beyond Sefar’s control can affect the performance of a Sefar product. It is the sole responsibility of the user to determine the fitness of use for their application, and in 

doing so ensure that all applicable laws and regulations are observed. We expressly point out that the SEFAR MEDIFAB® and SEFAR MEDITEX® products offered are not explicitly  

developed for medical implants and/or implants components. In the event of your company and/or any of your end customers using our products for such applications or  

supplying them to third parties please contact us immediately. 

Customer benefits

Eco-friendly and cleaned plasma technology offers solutions for value-added products and thus increases the competitive  
advantage of existing products in the market. One of the most important drivers for technical fabrics is the «high-tech» textiles 
for healthcare and medical sectors, which can be produced using advanced nanotechnologies. Sefar has positioned towards high-
tech and functional fabrics with well-defined properties to fulfill customer needs: 

 Top quality and multi-valued products
 Flexible, cleaned and advanced manufacturing methods
 Inline process control and monitoring to maintain consistency in quality 
 Competitive advantages at the global basis 
 Implementation of future trends and directions 
 Production of environmental-friendly products in a sustainable and energy-efficient way
 Novel technology will open new applications that are not feasible with current state-of-the-art technology
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