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Today Plasma technology offers a valid alternative to conventional chemistry in the process of surface finishing of materials, 
with many benefits due to its high eco-sustainability. Plasma chemistry is a “dry and green” chemistry working without solvents 
and with minimal use of reagents.  It is based on the physical principle that by supplying energy to matter, changes in its state 
happen so that solids becomes liquid, and liquids becomes gaseous. If energy is supplied to a gas, it is ionized and generates the 
PLASMA , called the fourth state of matter. This is  an ionized gas rich of reactive species such as radicals, ions and electrons 
able to modify the surface properties of the materials exposed to it.
It becomes possible to finely tune the surface properties of the materials through the fine adjustment of the experimental 
parameters, resulting in a customized “surface tailoring “ of materials, without affecting their bulk properties.

Three main classes of plasma processes can be defined, namely: Plasma Etching, Plasma Enhanced Chemical Vapour 
Deposition (PE-CVD) and Plasma Treatment.

PLASMA 
TECHNOLOGY

PLASMA ETCHING
the ablation of materials 
through the formation 
of volatile products after 
interaction of the material 
with the active species 
produced in the plasma. 
This class of processes 
is most commonly used 
in microelectronics, for 
designing integrated 
circuits with high spatial 
resolution, by means of 
the anisotropic chemical 
attack on silicon. 
Furthermore these 
processes underlie the 
technologies of cleaning or 
sterilization.

PLASMA ENHANCED 
CHEMICAL VAPOUR 
DEPOSITION (PE-CVD)
deposition of thin (5-1000 
nm) organic or inorganic 

coatings, this is probably 
the widest class of plasma 
processes. 

PE-CVD processes can 
apply many different 
classes of coatings to tailor 
the surface of materials, 
with composition and 
properties that span from 
teflon-like to silica-like to 
nano-composite, from super 
hydrophobic to hydrophilic 
to hydrogel-like. 

It is possible to adjust at the 
best of the customer needs 
or applications the stability 
of the coating-material 
interface, a property 
that is crucial for uses 
like corrosion protection 
and functionalization of 
biomedical polymers. 

PLASMA TREATMENT
that is grafting of functional 
groups on materials. 
Grafted functional groups 
may be partially associated 
with a certain degree 
of cross-linking of the 
treated surface. Plasma 
treatments are generally 
used to impart new surface 
properties on polymers, 
paper, textiles and other 
materials with negligible 
addition or subtraction of 
mass. Stable changes from 
hydrophobic to hydrophilic 
surfaces (and viceversa) are 
possible, and many others 
for uses like enhanced 
printing capability, dyeing, 
metallization, enhanced 
/ reduced wettability, and 
many others. 

SOLID LIQUID GAS PLASMA

PE-CVD

GRAFTING

ETCHING, CLEANING AND STERILIZATION

10 nm-3µm



Contact us for a specific consultancy for your product.

PLASMA PROCESSES FOR 

RUBBER
MODULATION OF 
FRICTION COEFFICIENT:
Plasmapps has 
successfully developed 
a plasma process able 
toadjust friction coefficient 
of the rubber with high 
accuracy. It is possible to 
finely tune the value of the 
friction coefficient to the 
desirable value.

ANTI-LIMESTONE: 
Plasmapps has successfully 
developed a plasma 
process able to prevent 
the adhesion of limestone, 
organic and inorganic 
substances on the surface 
of rubber. 

ANTISTICKING:
Plasmapps has 
successfully developed 
an anti-sticking plasma 
process for rubber gaskets.

This treatment makes 
easier the handling of 
rubber gaskets subject to 
sticking. 
 
CORROSION 
PROTECTION:
Plasmapps has 
successfully developed 
a plasma process for 
protecting rubber gaskets 
from corrosive substances 
attacks. Thanks to our 
treatment, for example, it 
is possible to make rubber 
more resistant to fuels or 
more aggressive additives.

SURFACE ACTIVATION:
Plasmapps has 
successfully developed 
a plasma process for 
activating rubber items 
(nitrile, TPU, fluorinated, 
EVA, etc.) for improving 
their adhesion to varnish, 
glue, poliurethanes, etc.

 
In addition to the 
processes already 
highlighted and 
industrialized, there 
are numerous surface 
treatments that 
Plasmapps can offer in 
the rubber industry.
Plasmapps realizes for 
an increasing number 
of companies many 
customized plasma 
treatments.

Plasmapps provides their customers with customized plasma solution (processes, reactor and service) for the surface 
modification of rubber objects of different sizes (from centimeters to nanometers), guaranteeing the homogeneity of 
the process.

Plasmapps has developed several successful processes on rubber such as:



Contact us for a specific consultancy for your product.



Plasmapps can provide its clients with customized plasma solutions (processes, rectors, services) for synthesizing high performance 
materials in the field of biomedical devices and life science.

A material can be defined biocompatible if it interacts with the host organism without causing chronic inflammatory processes or 
releasing toxic substances when it comes in contact with a fluid or a biological tissue. Structure, composition and features of the 
implanted polymeric material surface area (directly in contact with body fluids and tissues), determine the biological response of the 
host organism.

Plasmapps offers customized plasma solutions to a growing number of national and international companies for many biomedical 
products such as biochips, biosensors, cell culture platforms, medical textiles, bandages, membranes, powders, o-rings, filters, tubes, 
catheters , prostheses, vascular stents, contact lenses and many other materials.
Plasmapps provides different plasma treatments for:

HEMOCOMPATIBLE 
SURFACES
Vascular prostheses, 
catheters, heart 
valves, membranes for 
hemodialysis, filters, 
immobilization of 
biomolecules.

NON-FOULING SURFACES 
Contact lenses, intraocular 
lenses, catheters and 
biosensors.

TISSUE ENGINEERING 
AND CELL CULTURE
Cell growth, antibodies 
production, vascular 
graftings, support healing.

STERILIZATION 
OF SURGICAL 
INSTRUMENTS
Wire sutures, surgical 
instruments, endoscopes.

BIOSENSORS
Biomolecules 
immobilization 

BARRIER COATING
Controlled-release drugs, 
gas exchange membranes, 
corrosion protection,
reduction of the residual. 

BIOMEDICAL 
PLASMA PROCESSES FOR  

THE FOLLOWING 
ATTRACTIVE SURFACES 
CAN BE OPTIMIZED ONTO 
BIOMEDICAL DEVICES:

cell-adhesive

functionalization

biomolecules/catalysts 
immobilization

unfouling

bacterial-resistant

protective/inert

hydrophilic/
hydrophobic

acid/basic

nano-composite

patterned

rough/textured

improved tissue 
integration

sterile

Contact us for a specific consultancy and the  treatment price for your product.



LIFE SCIENCE
AND 



PLASMA PROCESSES FOR 

POLYMERS
Plasmapps can provide its 
clients with customized 
plasma solutions 
(processes, reactors, 
service) for polymers or 
food and pharmaceutical 
packaging.
Airplanes, appliances, 
bottles, cables, cars, 
composites, devices, wares, 
fibers, food/drug packaging, 
furniture, helmets, lenses, 
scooters, shoes, textiles, 
tyres, tubes, wares, 
weapons, and so many 
other items are fabricated 
with polymers. Their 
surface properties, however, 
are often not satisfactory.
Low/atmospheric pressure 
cold plasma technologies 
became really popular in 
industry to finely adjust 
surface properties of 
polymers in each particular 
application.
The ability to modify the 
surface of materials for 

usually less than one 
micron leaving intact their 
bulk is one
of the many advantages 
of cold plasmas. Great 
versatility and adaptability 
to all substrates, absence 
of solvents, and minimal 
use of reagents are among 
other benefits.
Hydrophilic/phobic 
character, adhesion 
to overlayers, wear, 
roughness, texture, friction, 
hardness, inertness, 
reactivity, dyeability and 
printability, among many 
others, can be optimized 
on polymer surfaces with 
cold plasmas.

Dyeability, printability, 
adhesion to metals and 
paper, as well as barrier 
properties to vapour/gases 
can be improved on food/
drug packaging materials.

A NUMBER OF ATTRACTIVE 
PROCESSES HAVE BEEN 
DEVELOPED:

Increase of dyeability/
printability;

Increase of adhesion to 
overlayers;

Increase of adhesion to 
matrices (composites);

Increase of adhesion to 
metals and paper;

Tailored wear/friction;

Slippery;

Protective/inert;

Hydrophilic/hydrophobic 
character;
Super hydrophilic/
hydrophobic character;

Bacterial-resistant;

Barrier coatings 
to vapour/gas;

Sterilization.



THE FOLLOWING 
PROPERTIES CAN BE 
TRANSFERRED TO 
METAL SUBSTRATES:

protective/
encapsulating

clean/reduced

corrosion protection

detaching coatings for 
moulds

hard, anti-scratch

nanocomposite

anti-tarnish coatings 
for jewellery

transparent/coloured

PLASMA PROCESSES FOR 

POLYMERS
 WEAR RESISTANT AND ANTI-CORROSION COATINGS FOR 

METALS AND 
ALLOYS

Plasmapps can provide its 
clients with customized 
plasma solutions 
(processes, reactors, 
service) for cleaning/
restoring corroded metal 
surfaces (reduction of the 
oxides and sulphides) and 
covering them
with protective coatings. 
This combined process 
enable first the restoration 
of the surfaces, then the
protection with a 
transparent and invisible 
thin film (few nanometers). 
Both processes can be 
adapted to each particular 
substrate in order to 
optimize adhesion and 
durability.

Great versatility and 
adaptability to different 
substrates, absence of 
solvents, and minimal 
use of reagents 
are among other 
advantages.
Plasma technology 
offers a working 
alternative to galvanic 
processes. 

A wide range of metals 
can be processed (silver, 
nickel, nickel-free, 
brass, copper, zinc 
alloy, etc.), ensuring 
resistance to salt fog 
and China test. 



PLASMA PROCESSES FOR

HOUSEAND 
HOME

Plasmapps can provide its 
clients with customized 
plasma solutions 
(processes, reactors, 
service) for protecting 
wood, marble and metals 
for furniture and its 
accessories.

Plasmapps has developed 
a protective coating for 
marble and many natural 
stones as well as a 
protective coating for 
wood items.

A NUMBER OF 
ATTRACTIVE 
PROPERTIES CAN BE 
ENHANCED ON METALS, 
WOOD, NATURAL OR 
SYNTHETIC STONES:

Wear resistance,

Hard coatings,

Hydrophobic coatings,

Flame retardant effect

Corrosion protection



Plasmapps can 
provide its clients with 
customized plasma 
solutions (processes, 
reactors, service) for a 
smart protection of goods 
and anti-counterfeiting 
strategies.

Plasmapps has developed 
a new strategy to invisibly 
mark valuable goods, 
commercial products and/
or packaging materials with 
logos, patterns, bar codes. 

The logos can be easily 
visualized with extremely 
simple conventional 
methods, thus revealing 
the genuineness and 

the traceability of the 
products, as well as 
the authenticity of its 
fabrication.

Plasmapps can directly 
mark your packages or/
and your goods with 
anti-counterfeiting logos, 
and/or can provide your 
company with a properly 
optimized industrial 
reactor to transfer the 
anti-counterfeiting logo 
on your production.

With Plasmapps you 
can smartly protect 

your production against 
falsification and forgery 
attempts. The ability to 
modify the surface of 
materials leaving intact 
their bulk is one of the 
many advantages of cold 
plasmas.

ANTI-COUNTERFEITING
STRATEGY 

PLASMA PROCESSES FOR  



A NUMBER OF ATTRACTIVE 
PROPERTIES CAN BE 
ENHANCED ON NATURAL 
AND SYNTHETIC TEXTILES:

Increase/Decrease of 
colour/inks adhesion

Reduction of de-sizing

Denim bleach processes
Hydrophilic Textiles

Comfort and breathability

Reduction of colour 
excess on printed 
fabrics 

Kinetic tuning of 
liquids adsorption 
for filters and 
membranes

HYDROPHILIC 
SURFACES

Plasmapps provides its 
clients with customized 
plasma solutions (processes, 
reactors, service) for 
synthesizing surfaces with 
hydrophilic properties.
Textiles, natural and 
synthetic fibers can be 
functionalized for fashion 
manufacturing together with 
filters and membranes for 
life science and biomedical 
field. By means of plasma 
processes it is possible to 
treat hydrophobic fabrics like 
PET by making them more 
hydrophilic, transpiring and 
comfortable. Plasmapps has 
also developed a process to 
reduce the colour excess on 
printed fabrics. 

A specific application is 
denim bleaching for jeans 
manufacturing.  

This plasma process offers 
a valid, safely and eco-
friendly alternative respect 
to currently used methods 
(bleaching with sodium 
hypochlorite, sandblasting 
and stone-wash).

Plasmapps 
has also developed plasma 
processes to tune (increase 
or decrease) the kinetic 
of liquids adsorption for 
membranes and filters 
for food, life science and 
biomedical field. 



Hydrophobic and 
stain resistance 
fabrics

Metallization

Flame retardant
 effect

HYDROPHILIC 
SURFACES

HYDROPHOBIC 
AND STAIN RESISTANT 
SURFACES

Plasmapps provides its 
clients with customized 
Plasma solutions 
(processes, reactors and 
treatments third parties) 
to synthesize hydrophobic 
and stain-resistant 
surfaces (fabrics, leather 
and upholstery).

Plasmapps has developed 
a stain-resistant coating 
(hydro- and oleo-phobic) 
to protect natural and 
synthetic fabrics with the 
maximum degree of stain 
resistance provided by the 
test Dupont (6,6), resistant 
to industrial washing and 
ironing. 

PLASMAPPS HAS 
DEVELOPED MANY 
PLASMA PROCESSES FOR 
PROTECTING FABRICS, 
NATURAL AND SYNTHETIC 
FIBERS:

Anti-felting and
anti-pilling

Antibacterial /
anti-odor fabrics

Photocatalytic
fabrics

Contact us for a specific consultancy.



Plasmapps is devoted to provide industries with solutions based on cold plasma technology. Customized industrial 
plasma processes for modifying the surface of materials and not standard reactors (renting, service) are the main 
products of PLASMAPPS.

Plasmapps realizes for an increasing number of companies many customized plasma treatments in Italy and abroad.

INFINITE CHANGES ON TOP
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