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4.1 Final publishable summary report 

 

4.1.1 NASLA Executive summary  

 
 

NASLA (Nanostructured Anti-SepticaL coAtings) project involved four SMEs from three different 

EU countries, having one common technological problem: the need of anti-septic functionality for 

their products. 

This project aimed at creating new products and knowledge in antiseptic coatings suitable to be 

applied on a large variety of surfaces; results can have a clear and immediate exploitation potential to 

improve or develop new products currently commercialized by the four SMEs: biomedical implants 

for DiPro (Italy), agro/food handling equipment for ALCE Calidad (Spain) and EASRETH (Greece), 

textiles for personnel protective systems for Aero Sekur (Italy). 

 

The work performed and the main results achieved can be summarized as follows: 

-All samples provided by SMEs (reduced scale samples and prototypes) have been successfully 

coated by the antibacterial layer. 

-The full characterization of the coated samples has been completed and all of them showed 

antibacterial activity. 

The final results and their potential impact and use (including the socio-economic impact and the 

wider societal implications) of the project can be listed as follows: 

 

-a new antiseptical coating have been deposited on as received  polymer substrates (Polypropylene, 

PP and Polyurethane, PU) to be used by DiPro to produce biomedical implants, in particular, a new 

artificial anus prosthesis 

-a new antiseptical coating have been deposited on as received stainless steel for food handling 

equipment to be used in  agro/food industry for ALCE Calidad and EASRETH  

- a new antiseptic coating have been deposited on as received textiles  to be used by  Aero Sekur for 

personnel protective systems, and components for aerospace. 

 

All the above mentioned products will have large impact both economical (new products for SMEs) 

and social (less bacteria-related disease, reduced use of detergents), as stated by SMEs involved in 

NASLA.  

 

NASLA has a public website:  

http://www.composites.polito.it/?p=projects_european_NASLA 
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4.1.2 Summary description of project context and objectives  

 

This project involved four SMEs from three different EU countries, having one common 

technological problem: the need of anti-septic functionality for their products. 

This project aimed at creating new products and knowledge in antiseptic coatings suitable to be 

applied on a large variety of surfaces; results will have a clear and immediate exploitation potential 

to improve or develop new products currently commercialized by the four SMEs : 

 

DiPro: new antiseptic artificial anus 

ALCE and EASRETH: new antiseptic coating on surfaces to be used in food handling 

and processing. 

Aero Sekur: new antiseptic textiles for Personal Protection Systems (PPS) 

To add antiseptic functionality to their products is of primary importance for all the four SMEs. 

ALCE Calidad (Spain), EASRETH (Greece), DiPro and Aero Sekur (Italy) have limited access to 

research: the three RTD performers (Politecnico di Torino, Italy, KTH and Bactiguard, Sweden) 

guaranteed the outsourcing of research and development activity in top-quality research institutions. 

 

An overview of NASLA project objectives and main results are listed below, for each WP: 

 

WP1, Definition of the specifications (M1-3) 

*Literature search and market analysis. 

*Definition of the antibacterial layer specification, toxicity issues, characterization processes, the 

surfaces to be coated and an overview of the relevant concepts and their principles. 

*Selection of samples and shipment to RTD performers. 

 

WP2, Processes and synthesis (M3-23) 

* Production of coatings by sputtering on reduced scale substrates 

* Determination of deposition parameters versus film properties and feedback analysis to enhance 

film quality. 

* Fabrication of antibacterial layers on reduced scale prototypes: feasibility tests.  

*Optimization of the deposition procedure with the feedback of WP3 and WP4. 

* Reproducibility of the sputtering process in terms of metal nanocluster doped silica thin films 

thickness and clusters size. 

* Fabrication of antibacterial layers on prototypes.  

*Establishment of a production process compatible with production at industrial level, with particular 

reference to safety issues and scaling-up policies. 

 

   
(a)    (b)    (c) 

NASLA Prototypes: (a) ALCE and EASRETH: new antiseptic coating on steel to be used in 

food handling and processing; (b) Aero Sekur: new antiseptic textiles for Personal Protection 

Systems; (c) DiPro: new antiseptic material polymers for artificial anus and prototype 
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WP3, Physical-chemical characterizations (M 3-23) 

*Development and evaluation of a collection of physical-chemical characterization techniques for 

analysis of sputtered nanostructured surface layers. 

* Morphological, physical and chemical characterization of the film resulted in a set of selected 

standard measurements. 

 

       

Imaging–	200k	mag		InLens	

 
(a)    (b)    (c) 

 

(a) FESEM of NASLA coated steel; (b) FEG-SEM imaging of NASLA coated AeroSekur Nylon 

textiles and of (c) NASLA coated DiPro Polyurethane: silver nanoclusters are visible as bright 

dots embedded in a gray silica matrix. (POLITO (a), and KTH, (b,c)) 

 

WP4 Antiseptic and biomedical characterizations (M1-M23) 

* Identify clinically relevant in vitro and pre-clinical test standards in order to characterize 

antimicrobial coatings with respect to use in vivo. 

* Development and set up of a standardized antimicrobial in vitro test method considering primary 

adhesion, colonization, biofilm formation, and possible formation of silver resistant microorganisms. 

*Optimization of coatings vs. antimicrobial properties, long and short term usage antimicrobial 

characteristics. 

*Characterize biocompatible properties of optimized material. 

 

                                                              
(a)    (b)    (c) 

 

(a) Inhibition halo (killed bacteria) of NASLA coated steels; (b) of NASLA coated AeroSekur 

Nylon textile and of (c) NASLA coated DiPro Polyurethane: the larger the inhibition halo, the 

stronger is the antibacterial effect. (POLITO and Bactiguard) 
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Bactiguard soaking schedule for relevant in vitro and pre-clinical test standards 

 

WP5 Industrial applications and exploitation strategies (M12-M24) 

*Description of current and additional tests performed on prototypes 

*Description of achieved performance figures 

*Development of prototypes 

*Validation an accreditation of technology 

*Test in a controlled environment before the coating can be introduced in the food chain 

*Once the technology complies to food regulations, test in commercial production lines 

 

 
 

Cheese production on NASLA coated steel prototypes (ALCE). 

 

WP6 Dissemination results and exploitation (M1-24) 

*Custom-training for SMEs employees and dissemination events for SME 

*Publications in international scientific Journals, conferences and seminars and a dedicated web site. 

*Diploma theses and PhD dissertations. 

 

 
 

WP7 Management (M1-24) 

*Programming, supervision, evaluation and Interfacing the REA for all administrative and financial 



                                                                                                                                       NASLA                                                                                                                                                                                                             

 

D7.5 Public summary of final report Pag. 6  
 

aspects related to the project. 

*Co-ordinating the project activities, for punctual delivery of reports and outcomes and for the 

production of deliverables to time, quality and budget. 

*Establishing the necessary infrastructure (monitoring mechanism, circulation of guidelines, 

analytical accounting systems) for the project administration. 

*Supporting the evolution of the work-plan (time-plan of the tasks, critical tasks). 

*Supporting the meetings of the project’s committees (preparation, agenda, support during the 

meetings, circulation of minutes, presentations and proceedings). 

*Handling the financial aspects of the project; implementing an Internet site of the project. 

*Organization of project meetings 

 

  
 

Brussels, NASLA First Year Meeting and 

Workshop, October 2011  

 

 

Torino, NASLA kick-off Meeting, 

November 2010
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4.1.3 Description of the main S&T results/foregrounds  

 

The description of the main results will be divided by product: details about the experimental 

activity have been reported in the respective deliverables and will be only summarized in this final 

report.  

 

We started with two “Model substrates” i.e. pure silica glass and soda-lime-glass.  It was decided 

to start the preliminary investigation/characterization on these two substrates coated by NASLA 

coating. These coated substrates were made available by POLITO immediately at the beginning of 

the project and were fundamental to speed up the development of all the characterization techniques. 

Beside, useful information about the antibacterial layer deposited on silica and on soda-lime have 

been obtained, for a possible exploitation. 

 

NASLA coated silica glass: 

 

Silver nanocluster–silica composite coatings were deposited on silica substrates (Infrasil) by Radio 

Frequency co-sputtering (Microcoat MS450, POLITO). Silver and silica high purity targets were 

used. UV-visible absorption and X-ray diffraction spectra of the as deposited and heated samples 

revealed metallic silver nanoclusters of different size, depending on the annealing treatment. Silver 

nanocluster–silica composite coatings in the thickness range of 25–1500 nm were obtained on silica 

substrates. The antibacterial activity of several as deposited and annealed samples has been verified 

in accordance to National Committee for Clinical Laboratory Standards (NCCLS) up to 450 °C, 

giving a good hint about the possible exploitation of NASLA coatings for applications involving 

antibacterial and high temperature treatments. Besides, it opened the possibility of a further 

thermal treatment on NASLA coatings, if necessary to densify or stabilize the coating. 

 

  
 

Figure  1  Bright Field TEM and HREM on (a) as deposited and (b) heat treated (600 ◦C) silver 

nanoclusters–composites cross-section. (M. Ferraris et al. / Materials Chemistry and Physics 120 

(2010) 123–126, POLITO foreground); FEG-SEM composition images of the cross-section. The 

larger mass of the elements the brighter they appear in the image. The white spots are therefore 

assumed to be silver (KTH) 
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Figure 2 FESEM of as deposited (a) and heat treated (T = 600 .C) (b) silver nanoclusters.composites 

surface. (M. Ferraris et al. / Materials Chemistry and Physics 120 (2010) 123–126, POLITO 

foreground) 

 

 

 
 

Fig.3 Antibacterial halo for (a) as deposited silver nanocluster silica composite coatings, after 

thermal treatment at: 150 8C (b), 300 8C (c), 450 8C (d), 600 8C (e); inhibition halo diameter versus 

heating treatment. (M. Ferraris et al. / Materials Chemistry and Physics 120 (2010) 123–126, and 

ADVANCED ENGINEERING MATERIALS 2010, 12, No. 7, POLITO foreground) 
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Figure 4   Total silver leaching for (a) as deposited (As Dep) silver nanocluster silica composite 

coatings before and after thermal treatment at: 150 8C (b), 300 8C (c), 450 8C (d), and 600 8C (e), in 

distilled water, measured by GF-AAS. (M. Ferraris et al. / ADVANCED ENGINEERING 

MATERIALS 2010, 12, No. 7, POLITO foreground) 

 

 

 
 

Fig. 5 Tape Resistance Test (ASTM D3359-97) on silver nanocluster silica composite coatings 

before and after thermal treatment: (a) sketch of the cross-cut tape test, (b) images of samples 

surfaces after tape test. (M. Ferraris et al. / ADVANCED ENGINEERING MATERIALS 2010, 12, 

No. 7, POLITO foreground) 

 

Silver nanocluster-silica composite coatings were able to produce a significant inhibition halo 

towards Staphylococcus Aureus stock, thus providing an easy and reproducible method to coat by RF 

co-sputtering glasses and other surfaces by antibacterial thin films. As deposited silver nanocluster- 

silica composite coatings are characterized by small silver nanoclusters with a wide surface/volume 
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ratio, together with some of ionic silver; the porous silica matrix allows diffusion of silver ions,  

which are responsible for the antibacterial effect of the as deposited composites. 

During thermal treatments in the silver nanocluster-silica composite coatings the nanoclusters size 

increases and their number decrease, thus reducing the surface/volume ratio: this results in a gradual 

decreasing in the availability of silver ions and hence in decreasing the antibacterial properties of the 

composite. Sterilization processes by gamma rays and EtO did not interfere with their antibacterial 

activity.  

In order to estimate the rate and absolute amount of silver release from the substrates, surfaces have 

been exposed separately in artificial sweat (KTH, according to EN 1811 standard) for different time 

periods. The total concentration of silver in the solution after exposure was measured with AAS.  

Initial results show that the release rate of silver from the glass surfaces in artificial sweat is highest 

during the first 2 hours of exposure. 

After the exposure, the test solutions were investigated with photon cross correlation spectroscopy 

(PCCS, NanoPhox), with which even a small amount of nano particles can be detected. According to 

initial tests, no silver nano particles were released from the film. 

Their silver leaching, ranging from 0.1 to 0.9 g/mm
2
, over 28 days, can be tailored by thermal 

treatment by increasing the nanocluster size.  

Tape and scratch tests demonstrated the good adhesion and mechanical properties of these coatings 

on silica. 

Finally, silver nanocluster-silica composite coatings have been proven to be antibacterial up to 450 

°C, thus opening the way to possible new applications. 

 

 

NASLA coated soda-lime glasses 

 

Together with the aim of using soda-lime, the most common glass, as a model substrate for NASLA 

coatings, it was decided to investigate the antibacterial functionality for soda-lime glasses due to the 

increased recent attention of researchers and companies on this subject. (Borrelli NF et al 2012 US 

Pat 2012/0034435, http://www.agc-flatglass.sg/product/interior/AntiBacterial/AntiBacteriala.htm).  

Soda-lime substrates have been compared with silica ones in terms of coating characteristics and 

behavior after different thermal treatments. 

Silver nanocluster/silica composite coatings were deposited in a less than two hours process on both 

soda-lime and silica glasses by radio frequency (RF) co-sputtering. 

The effect of thermal treatments on their microstructure in the range of 150–450 °C, the presence of 

silver ions and/or silver nanoclusters, the nanocluster size and their position inside the sputtered 

layers have been investigated by several characterization which evidenced a sodium/silver ionic 

exchange between the sputtered coatings and the soda-lime substrates after heating up to 450 °C. 

The antibacterial activity of all coatings was verified against Staphylococcus aureus and Candida 

albicans by disk diffusion method and colonies forming units (CFU): in agreement with the 

microstructural results, the antibacterial activity present on all coatings, was slightly reduced after 

heating at 450°C. All coatings retained their antibacterial activity after gamma ray and ethylene 

oxide gas (EtO) sterilization; however, they resulted damaged by humidity plus UV ageing and by 

autoclave sterilization. 

Tape resistance (ASTM D3359-97), nano-indentation and scratch resistance tests have been done on 

each coating, revealing a good adhesion on soda-lime substrates and a reduced hardness of the 

coating deposited on soda-lime substrates after heating at 450 °C. 

 

http://www.agc-flatglass.sg/product/interior/AntiBacterial/AntiBacteriala.htm
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Figure 6: Silver nanocluster/silica composite coatings on soda lime glasses as deposited and after 

thermal treatments (M. Ferraris et al. Journal of Nanoparticle Research 2012, POLITO foreground) 

 

The characteristic darker (brownish) color due to the presence of silver nanoclusters is evident in 

figure 6 for sputtered silver nanocluster/silica composite coatings on soda-lime: the slight decrease of 

intensity after heating in air at the indicated temperatures was related to size modification of the 

nanoclusters. 

 

Figure 7: XRD patterns of silver nanocluster/silica 

composite coatings on soda lime (a) and on silica (b) 

substrates, as deposited and after thermal treatments. 

(M. Ferraris et al. Journal of Nanoparticle Research 

2012) 

 

XRD peaks due to metallic silver have been detected 

in these coatings, as deposited and after heating, both 

when sputtered on soda-lime and on silica substrates. 

However, an opposite evolution of the Ag XRD 

peaks during heating have been detected (figure 7 a, 

b): for coatings deposited on soda-lime substrates 

silver ions diffuse from the coating toward the soda-

lime substrate by ion-exchange reaction with sodium 

ions which diffuse from the soda-lime substrate to 

the coating. 

 

Results in figure 8 confirm that a heat treatment 

higher than 300°C induces an ionic exchange 

process between the sputtered coatings and the soda-

lime substrate, thus reducing the availability of silver 

on samples surface and consequently the 

antibacterial properties. 
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Figure 8 : Silver nanocluster/silica composite coatings on soda lime glasses as deposited and after 

thermal treatments: inhibition halo for S. aureus and C. albicans  (M. Ferraris et al. Journal of 

Nanoparticle Research 2012) 

 

Figure 9: Silver nanocluster/silica composite 

coatings on soda lime glasses as deposited and after 

thermal treatments: effects of ageing and different 

sterilization processes on tape test results. 

(M. Ferraris et al. Journal of Nanoparticle Research 

201, POLITO foreground) 

 

Figure 9 (first row) shows the sputtered silver 

nanocluster/silica composite coatings on soda-lime 

(as deposited and thermally treated) after tape test: as 

deposited and thermally treated (at all temperatures) 

can be classified as 5B (0% damage) according to 

ASTM 3359, thus confirming previous results about 

the good cohesion and adhesion of these sputtered 

layers on silica substrates. 

Figure 9 (second and third rows) also shows that the 

sputtered coatings can be damaged by the humidity 

plus UV ageing and autoclave sterilisation; 

significant damages have been observed with the 

coating partially removed and the surface resulting 

irregular and spotted: the damage can be ascribed to 

humidity reactions with silica since same tests done 

with UV irradiation in dry conditions did non 

evidence damages. 

However, after both gamma irradiation and ethylene 

oxide sterilizations no visually detectable variation in 

the coatings appearance has been noticed for as 

deposited and thermally treated samples. 

Only after gamma irradiation a moderate darkening of samples can be seen (figure 9, fourth row), it 

can be ascribed to the formation of colour centres in the glass network of soda-lime substrate  
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Tape tests after gamma and EtO (figure 9fourth and fifth rows) indicate that adhesion remains 

unchanged after these sterilization processes. 

 

 

Results on deposition and characterization techniques obtained on silica and soda-lime 

substrates have been used on the substrates provided by SMEs for the preparation of their 

protopypes, such as: 

 

- as received stainless steel for food handling equipments to be used in  agro/food industry for 

ALCE Calidad and EASRETH  

 

- as received textiles  to be used by  Aero Sekur for personnel protective systems, and 

components for aerospace. 

 

- as received polymer substrates (Polypropylene, PP and Polyurethane, PU) to be used by 

DIPRO to produce biomedical implants, in particular, a new artificial anus prosthesis 

 

 

 

NASLA coated stainless steel (ALCE/Easreth) 

 

Stainless steel AISI 304 L has been provided by ALCE.  The surface has been coated as received by 

silver nanocluster/silica composite coating (NASLA coating) obtained by co-sputtering (Microcoat 

MS450, POLITO).  

Coatings have been characterized as deposited or after heating one hour in air at 150 – 300 –375 –

450 °C. Heat treatments at 375 °C and 450 °C have been also done for dwelling time of 5 and 10 

hours. Optimized coated samples have been analyzed at POLITO, KTH and Bactiguard by 

scanning electron microscopy equipped with Energy Dispersive X-ray Spectroscopy (SEM –  FEI, 

QUANTA INSPECT 200, EDS – EDAX PV 9900) and field emission scanning electron microscopy 

(FESEM – SUPRATM 40, Zeiss) in order to observe surface morphology and composition. 

Inhibition halo (Kirby Bauer test in accordance with NCCLS standard (National Committee for 

Clinical Laboratory Standard Performance standards for antimicrobial disk susceptibility tests’, 

Approved standard NCCLS M2-A9, 9th edn, Clinical and Laboratory Standards Institute, Wayne, 

PA, USA, 2006) using a Staphylococcus aureus strain (ATCC 29213) was performed at POLITO 

(only optimized ones at Bactiguard) on coated and uncoated steel, as deposited and after heat 

treatments at 150-300-375-450 °C. S aureus has been chosen since it is a standard strain widely 

involved in microbiological contamination of surfaces and also detected in cheese-related infections. 

Tape test (ASTM D 3359) have been performed at POLITO in order to have a semi-quantitative 

evaluation of coating adhesion onto the substrates: tests have been done on as deposited and heated 

coated samples.  

Preliminary tests on the suitability of these coatings for cheese working and food  handling have 

been done at POLITO, Bactiguard, KTH;  validation tests have been done at ALCE. 

The Ahearn adhesion test was performed at Bactiguard on coated samples that had been soaked for 

up to 30 days and on coated samples that had been soaked for up to 30 days in a bacterial solution (S. 

aureus). Additionally, the amount of viable cells in the media was evaluated after the incubation at 

Bactiguard. 

The Bac-Light RedoxSensor green Vitality kit has been used by Bactiguard to study the degree of 

viability effect of S. aureus which has been in contact with silver nanocluster/silica composite 

sputtered on steel samples. The silver concentration on coated steel and silver release from coated 
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steel was measured by Atomic Absorption Spectroscopy (AAS, Air-acetylene flameAA240 FS 

Varian and Analyst 200 Perkin Elmer) at KTH. 

 

Figure 1 FESEM images at 

increasing magnification of as 

deposited coated steel samples and 

after one hour heating at the given 

temperature 

 

It was decided not to polish the 

stainless steel substrate, nor to pre-

treat (e.g. by oxidation) it before 

sputtering, in order to check the 

suitability of sputtering to coat off-

the-shelves steels, possibly by online 

process. It was performed only 

cleaning of surface with acetone and 

isopropanol and water in ultra sound 

for 20 minutes. 

The morphology of the as received 

steel is typical for this class of 

materials, showing grains separated by grain boundaries, as observed both at POLITO and at KTH. 

 

The morphology of the sputtered silver nanocluster/silica coating has been reported and thoroughly 

discussed before for model silica and soda-lime substrates: spherical silver nanoclusters ranging 

from 1 nm to 50 microns are well embedded in the sputtered silica matrix (figure 1). 

 

Figure 1 gives an overview of FESEM images at increasing magnification of as deposited coated 

steel samples and after one hour heating at the given temperature: the sputtered coating growth 

according to the steel grain boundaries is visible (left column), with some Ag rich zones in evidence 

at the grain boundaries (central column) and silver nanoclusters well distributed on areas 

corresponding to a grain (right column). The same morphology has been evidenced at POLITO 

and KTH. As expected and already discussed for silver nanocluster/silica coatings sputtered on 

silica  nanocluster, size growth is visible versus heating temperature (figure 1, right column). 

EDS analyses showed the overall silicon/silver ratio in the coating for each deposition, ranging from 

0.25 to 0.30, except in the bright areas at the grain boundaries (figure 1, central column) where the 

results indicate a high % of silver, as evidenced both at KTH and POLITO. 
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Figure 2 Antibacterial tests (inhibition halo-Kirby Bauer test) on as deposited and heated coated 

steels at 150 °C, 300 °C and 450 °C . 

 

Antibacterial tests (inhibition halo-Kirby Bauer test) ( POLITO, all;  optimized, Bactiguard) on 

as deposited and heated coated steels at 150 °C, 300 °C and 450 °C were performed in accordance 

with NCCLS standard), and using a Staphylococcus aureus strain (ATCC 29213). Figure 2 shows 

that all coated steel samples are able to give an inhibition zone. As deposited and 150 – 300 °C 

heated samples were able to give a significant inhibition halo, while coated samples heated at 450 

°C, 1 hour, gave a smaller one (about 1 mm), due to an increase in the silver nanocluster size and/or 

a decrease of available ionic silver, as discussed for the same coatings sputtered on glass substrates. 

The heating treatments were carried out to improve the adhesion/cohesion properties of the 

coatings, while maintaining their antibacterial properties. Different heating temperatures were 

selected in order to investigate the best balance between antibacterial activity and improvement in 

film adhesion and cohesion. Coated samples after heat treatments at 375 °C (1, 5 and 10 hours) gave 

an inhibition zone, while coated samples heated at 450 °C for longer dwelling time (5 and 10 hours), 

did not give any. (pictures not reported here, see deliverables). 

However, the small inhibition zone and the absence of bacteria on coated samples (back view of the 

agar plate demonstrate that also the sample heated at 450 °C, 1 hour, is able to limit the bacterial 

proliferation. 

In order to choose the best compromise between antibacterial activity and coating adhesion 

and cohesion, tape tests have been done on coated samples as deposited and after one hour heating 

at 150 °C, 300 °C and 450 °C. 

Figure 3 shows the coated samples with and without thermal treatment (one hour), before the test, 

after the test and the tape after removal. A significant damage can be registered on the as deposited 

samples after the tape test. It can also be observed that thermal treatments improve the coating 

adhesion onto the substrate: samples heated one hour at 150 °C, 300 °C and 450 °C present an 

improved  adhesion. In particular, samples heated at 300 °C and 450 °C have an excellent adhesion 

on the substrate. An analogous behavior has been observed for samples thermally treated at 375°C 

and 450°C for different times (pictures not reported). It must be underlined that the coating has been 

deposited on as received steel surfaces: the improvement in adhesion and cohesion is likely due to 

the heating and related sintering, as already observed for the same antibacterial coating sputtered on 

silica and on soda-lime. 

 
Ad deposited 

150°C 

300°C 

450°C 
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Figure 3 coated samples 

with and without thermal 

treatment (one hour), 

before the test, after the 

test and the tape after 

removal. 

 

The adhesion of the coating 

to the substrate is of course 

an important issue, but it is 

also important to test the 

adhesion and cohesion of 

the coating when used in 

conditions close to those 

of the foreseen 

application. Since the coated steel is intended for cheese production, coated steel samples heated 

one hour at the indicated temperatures were soaked in milk and stored up to 24 h at 37 °C in an 

incubator at POLITO. After soaking, coated samples have been gently washed in distilled water then 

rubbed with a cotton plug. 

Observations of the cotton plug after rubbing the coatings evidenced a dark spot at each experimental 

time for as deposited samples and for samples heated at 150 °C and 300 °C, while only a light spot 

can be observed on the cotton plug after rubbing  the 450 °C heated coatings, thus confirming the 

effectiveness of the heating process in improving the coating adhesion and cohesion. The same 

test done on samples soaked in milk at 4 °C (in refrigerator) gave no visible spot on the cotton plugs 

after test (pictures not reported). This thermal treatment was used in the rest of the project. 

 

Very low amount of released silver was measured in artificial milk at KTH. However, this is not 

necessarily true, since a lot of insoluble precipitation was detected both on the substrated and in the 

liquid. The precipitates consist of calcium phosphate as well as silver cloride and possibly other solid 

silver containing compounds, and will thus lead to that all the silver released is not detected with 

AAS. 

In 3% acetic acid (according to Italian law text D.M. 21-03-1973, Art. 37) a higher amount of silver 

was released from the NASLA coating (KTH). The amount of released silver with increased 

exposure time in 40°C.  

However, by comparing the released amount of silver to the total amount of silver present in the 

coating it was found that only a few percent of silver was released, even after 10 days of exposure 

in 40°C.  
The elemental composition of the coating measured with XPS was lower, about 15%, after 10 days 

of exposure, which is consistent with the release of silver measured with AAS. No nanoparticles 

(detection limit 100 ppb) could be measured in the solution after 2 and 24 hours of exposure. 

At elevated temperature (100°C) in 3 % acetic acid the solution was replaced every 30 minutes 3 

times. During the first two 30 minutes period the released amount of silver was higher compared to 

the last period. However, the total amount of silver compared to the amount of silver present in the 

coating before exposure is rather similar, probably due to variations only in the outer layer of the 

coating. 

Considering results of antibacterial tests, tape tests and soaking in milk obtained at POLITO, KTH 

and Bactiguard,  it was decided to proceed with the preparation of prototypes with thermal 

treatment of one hour at 450 °C, which seems to be the best compromise in terms of 

antibacterial activity, adhesion and cohesion of the coating. 
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Figure 4 10x10  cm
2
 coated stainless steel sample 

thermally treated 1h at 450°C provided for 

validation at ALCE/EASRETH. 

 

Sixteen) (10x10  cm
2
) coated stainless steel 

samples thermally treated 1h at 450°C  have been 

provided to ALCE/EASRETH for validation. A 

third batch has been provided due to some 

unexpected problems with the second batch.  

 

ALCE Calidad validated the  prototypes 

provided by POLITO by physical-chemical 

microbiological analysis in a controlled 

environment to validate if prototypes can be 

used in the food chain. 

To check the suitability of these prototypes, 

particularly work-tables and moulds and verify their design for cheese industry, ALCE followed the 

EC regulation 2023/2006, 282/2008, 852/2004 and ISO18,593 to test the effectiveness procedures for 

the analysis of surfaces and work areas. 

Validation checked if prototypes are durable, easy to clean and corrosion/disinfectant resistant; if 

they prevent further contamination of food fragments, metals or other items which could be detached 

from them. They must also prevent the migration of odours and / or taste from the food surfaces. 

Samples were tested by using as reference the ISO 18,593 ; ALCE made microbiological tests on 

food in contact with the prototypes according to EC 2073/2005 and Codex Alimentarius, and the 

standards for work surfaces EC 852/2004, 853/2004, according to the ISO 18,593 and standards for 

microbiological testing of finished products EC 2073/2005.  Results are detailed in D5.1 , 5.2, 5.3 

and D5.4: Microbiological tests on first batch of prototypes received from POLITO (Aerobic 

mesofilos, Enterobacteriaceae, Listeria) at 0 time, 24 hours, 7 days and 14 days¸ 

Some prototypes were moved to a cheese industry to work over them while producing cheese. 

Results on the first batch of prototypes indicated that no growth of enterobacteria has occurred and 

no presence of listeria monocytogenes was detected. 

Aerobic mesofilos growth has occurred. Coating shows initial positive bactericide activity and no 

activity on yeasts. 

Bactericide activity is lost in wet environment (occasionally after 24 hrs). 

Drawing a comparison between test performed on first batch of prototypes after washing and second 

batch of prototypes there are no conclusive results: a third batch of prototypes have been provided by 

POLITO to ALCE and they are now under evaluation. A possible mis-functioning of the heat 

treatment on the second batch possibly occurred. 

Microbiological test for cheeses indicate no E. coli and Staphiloccocus positive coagulase growth 

and no Listeria presence. It shows a positive bactericide activity. 

Physical-chemical test in both cheeses indicate suitable results for the kind of cheese. 

No anomalous results have been found in cheeses tasting . No organoleptic side effects. 

Cleaning of the coated prototypes showed some problems to be addressed, possibly with the new 

batch of prototypes. 
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Figure 4 Validation tests on prototypes at ALCE 

 
 

Figure 5 Cheese production on NASLA coated steel prototypes at ALCE. 

 

 

 

 

 

 

 

 

 

 

 

 

NASLA coated textiles (AeroSekur) 

 

The new antibacterial silver nanocluster/silica composite (NASLA) coating has been deposited by 

co-sputtering on several as received textiles provided by AeroSekur and to be used for innovative 

textiles used for Nuclear Bacteriological and Chemical (NBC) protection suites, health monitoring 

vests, antiseptical storage containers, all the related textile accessories and for aerospace applications. 

The new NBC suit consists in the development of a new concept multi-layered antibacterial, 

permeable NBC protective textile, to be used also for new integrated emergency escape life vest, 
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with integrated respiration and anti-flash textiles, conductive and/or anti-electrostatic textiles for a 

new generation Personal Protective Equipment for fire-fighters, chemical and mining rescuers. 

Generally speaking, to provide new enhanced, stable, anti-septic properties to the textiles used for the 

production of safety systems, designed for harsh environments, would be of extreme importance: the 

aim is to improve the security and well-being of personnel operating in difficult areas (war, natural 

disaster,…), third world countries, etc., where there is the need to wear garments for long periods or 

to protect themselves from infections. 

Also the quality of life of people operating in aerospace or, generally speaking, in closed 

environments for long periods, is an interesting exploitation field for antibacterial coatings, as well as 

the preservation of anti-septic conditions of textiles (e.g. parachute and airbag subsystems) installed 

on interplanetary exploration probes,  thus avoiding the proliferation of bacteria coming from the 

Earth or from the external environment.  

The NASLA coatings have been sputtered at POLITO on the following as received textiles provided 

by AeroSekur: 

 

1. Textile W: white Nylon fabric PIA-44378D,Type I 

2. Textile B: black textile with active carbon  (woven fabric:59%CO, 41 PES; activated carbon 

spheres; non-woven fabric: 100% PA; 280 g/m2) (used only in the first months of NASLA) 

3. Textile C: camouflage CBT Suit Tissue “Defender M 210 g/m2” (65% Lenzing FR, 25%Para 

aramidic, 10% polyamide). 

 

 

Figure 1 Textiles provided by AeroSekur: 

Textile W: white Nylon fabric Textile B: 

black textile with active carbon  Textile C: 

camouflage CBT Suit Tissue  

Figure 2  Field Emission Scanning Electron 

Microscopy (FESEM) on NASLA coated 

textiles (POLITO)
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Properties of NASLA coated textiles have been analyzed at POLITO,  KTH and Bactiguard by 

means of X-ray diffraction (XRD), Field Emission Scanning Electron Microscopy (FESEM), Atomic 

Absorption, to estimate the film morphology, 

composition, the nanoparticles size and 

density in function of deposition parameters 

(power, time, pressure, etc.), the silver 

concentration and release in saline solution. 

A rather homogenous distribution of silver 

particles in the silica matrix of the coating 

was observed with FEG-SEM-ESB at KTH 

indicating a successful coated surface. The 

white spots in Figure 3 illustrates atoms with 

higher atomic weight compared the darker 

ones. This is in accordance with Ag and Si in 

the NASLA coating. 

 

Figure 3  Field Emission Scanning Electron Microscopy (FESEM) on NASLA coated textiles (KTH) 

 

 

The morphology of the sputtered silver 

nanocluster/silica coating has been reported and 

thoroughly discussed before for glass substrates. 

Silver nanoclusters are well embedded in the 

silica matrix, thus providing antibacterial activity 

without releasing potentially dangerous silver 

nanoclusters, as demonstrated by KTH (figure 4).  

Figure 4 Characterization of NASLA coated  nylon 

substrates with low vacuum SEM (LVSEM) (KTH). 

 

EDS analyses also shows the Ag/Si ratio in the 

coating for each deposition, ranging from 0.11 to 

0.30, which can be tailored considering the specific needs.  

The antibacterial effect of coated samples has been evaluated at POLITO and Bactiguard in different 

experimental conditions in accordance to National Committee for Clinical Laboratory Standards 

(NCCLS) ) and AATCC 147 standard, using a standard bacterial strain of Staphylococcus aureus. 
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Figure 5 shows results of the inhibition zone versus time for silver nanoclusters silica coated textiles  

 

No zone of inhibition was detected for the control materials (left). 

 

Figure 5 shows as an example the inhibition halo with Staphylococcus aureus test on coatings 

deposited on textiles C, W and B. All coated textiles are able to create an inhibition zone of about 3-4 

mm (the smaller halo of textile C is due to a not perfect adhesion of the sample to the agar). Parallel 

streak method, performed always with Staphylococcus aureus strain confirmed the  coating ability to 

limit the bacteria proliferation for all coated textiles. A clear area of interrupted bacterial growth 

underneath and along the sides of the tested materials indicate their antibacterial activity.  

The Ahearn test is an in vitro test used to evaluate the adhesion of bacteria to a substrate compared to 

a control surface (D.G Ahearn et al, Current Microbiology, 2000:41, 120-125). The Ahearn adhesion 

test was performed at Bactiguard on  textile C and textile W  that had been soaked for up to 30 days 

in a bacterial solution (S. aureus) containing approximately 108 bacterial cells per mL: up to 5 days 

of soaking the percent of dead-cells was higher than the live-cell. After 15 days of soaking, the dead-

cell percent was decreased to about the same level as the control material, thus giving an idea of the 

effectiveness of the coating in these conditions.  

 

The release of silver tested at KTH in artificial sweat was significantly higher than in artificial tap 

water, showing the high importance of the composition, pH etc. of the solutions. However, more 

than 70% of silver remains in the coating after 168 hours of exposure.  

No nanoparticles (detection limit 100 ppb for tap water and 500 ppb for artificial sweat) could 

be measured in the solution after 2 and 24 hours of exposure (KTH). 
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Five   300X50 mm
2   

coated Nylon textiles (W) , five 300X50 mm 
2
 coated camouflage textiles (C)  

and about thirty 50 x 100 mm
2
 coated textiles W, C and B were sputtered by the optimized condition 

and sent to AeroSekur for validation tests (figure 6). 

 
 

Figure 6 coated prototypes for AeroSekur validation tests 

 

In order to evaluate the effects of treatment on properties for each fabric, a validation test campaign 

has been conducted at AeroSekur laboratories and main characteristics have been verified 

according to EN 9100:2009 - Aerospace Series - Quality Management Systems – Requirements; UNI 

EN ISO 14001:2004 Environmental management systems - Requirements and Guidelines;  ESA 

ECSS-Q-ST-20C: 2008 - Space Product Assurance - Quality Assurance.  

Coated and uncoated textiles C and W have been submitted to flammability (FAR.25.853), 

permeability (UNI EN ISO 9237) , water repellency (ISO 4920) and tensile tests on six samples for 

each type of textile,  size 50 mm x 300 mm, speed of execution 100 ± 10 mm/min,  distance between 

fixtures  200 ± 1  mm ) according to UNI EN ISO 13934-1 and ASTM D 5035-95, “Standard Test 

Method for Breaking Force and Elongation of Textile Fabrics”. Tensile strength of coated and 

uncoated textiles C, B and W of 25 mm x 300 mm have been tested by Zwick Z100, operating at 300 

± 10 mm/min, 20 ± 3 seconds to fracture. Textile C was submitted to tear strength test (ASTM D-

5587) before and after coating by a Dynamometer Acquati G, serial FZ-004; 65/88.  

Tensile properties of the coated textiles W and C gave 443 N ( 450 N for non-treated samples) and 

940 N ( 960 N for non-treated samples), respectively: figure 7 shows the typical the force 

(N)/displacement (mm) curves (a) of coated and uncoated textiles prepared for tensile tests (b) and 

one coated textile C during the tensile test (c): the results demonstrated that the coating did not 

alter the original tensile strength of the textiles (only results for textile C are reported in figure 7 , 

the others showed a similar trend). 
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Figure 7 tensile tests on coated (blue) and uncoated textiles (C);below, tensile test on coated textile C 

 

 

 

 

 

 

 

Finally, Textile C was submitted to tear strength tests (ASTM D-5587) before and after coating: The 

purpose of this test was to demonstrate the compliance to tear strength requirements  of textiles after 

sputtering: five samples of coated and uncoated textile C were tested. Even if test results for coated 

samples ( 50.08 N) are lower than non-treated samples (63.30 N), probably due to a low decrease of 

flexibility on the sample surface after treatment, they are within the requirement for this kind of 

textiles (tear strength > 30N).    

The water repellency, permeability, flammability and mechanical resistance of the textiles before and 

after sputtering have been measured at Aero Sekur and demonstrated that textiles are not affected by 

the sputtering process. All tests demonstrated that the NASLA coating did not alter the original 

properties of the textiles. 

 

The antibacterial activity of textiles W and C was checked again after permeability and water 

repellency tests :  the textile W is able to retain  a significant inhibition halo of about 3 mm, hence 

the material maintains its antimicrobial properties; on the contrary no inhibition halo is visible for 

textile C  after water repellency and permeability tests. 

The inhibition halo test and FESEM characterization have been repeated after water repellency and 

permeability tests on textiles C and W. 
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FESEM and EDS analyses on textile W and C confirms that after these tests the coating is removed 

only from textile C, whereas the same tests do not damage the coating sputtered on textile W, as 

evidenced also by EDS analyses which detect the presence of Si and Ag elements. Again, and in 

agreement with antibacterial tests discussed above, the coating adhesion seems to be better on 

textile W than on textile C. Textile B was not tested since is not supposed to work in these 

conditions. 

 

Figure 7 Microbial survival in percentage after being in contact with the soaked NASLA coated 

textiles C and W: on the left side textile C soaked in artificial sweat and on the right side textile W 

soaked in tap water 

In general, the survival of bacteria exposed to these material (Bactiguard, Figure 7) is very low 

which demonstrates the high degree of antibacterial efficiency throughout the 30 day soak period. 

Aero Sekur validated prototypes provided by POLITO by internal standards: all of them 

passed the tests.  
 

Aero Sekur decided to coordinate NASLA-exploit, a DEMONSTRATION project based on NASLA 

results. All partners (except DiPro, see below) participated to this demo project, plus one  new 

industrial sputtering provider (Kenosystech). 

 

The coating effect on the human skin is to be checked, after good results showed by Bactiguard and 

KTH on silver release in artificial sweat and no release of silver nanoparticles. 
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NASLA coated polymers (Dipro) 

 

One silicone and three different polyurethanes (PU), supplied by Dipro have been coated with the 

NASLA layer: 

Polyurethane Elasthane (E) 

Polyurethane Pursil (P) 

Polyurethane Carbossil (C)  

 

A fifth polymer, Polypropylene (mesh) (PP) has been supplied by DiPro have been coated with the 

NASLA layer: 

 

 

 
 

 

Figure 1 NASLA coated Polypropylene (mesh) DiPro 

 

No macroscopic damage to the polyurethanes have been noticed for the deposition time of 40 min, 

while some signs of alteration can be detected for the longer ones. A comprehensive activity of 

sputtering optimization for each layer have been reported in previous Deliverables. 

 

Surface chemical composition of the samples 

have been investigated by means of EDS at 

POLITO. Silver and silicon have been detected 

on the surface as expected for the NASLA layer. 

The silver content increases with the deposition 

time but the Silver/Silicon rate remains almost 

constant, except for the sample polypropylene 

with lower deposition time. 

 

The coating adhesion to the substrates has been 

evaluated by means of cross-cut tape test (ASTM 

D3359). Results are reported in figure 2. 

 

Figure 2 : Tape test on NASLA coated PU 

samples  

 

The adhesion of the antibacterial coating to each substrate has been determined by the tape test 

(ASTM D 3359).  
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No damage can be observed on coated samples, so a 5B classification (0% damage) can be attributed 

to all tested materials. 

 

Coating resistance in solution has been evaluated soaking samples in water or in simulated body fluid 

(SBF) up to 24h. Samples have been controlled at 1, 5 and 24 hours by the passage of a cotton plug 

and macroscopically observed. 

 

Figure 3 and 4 report the appearance of samples soaked in water and SBF respectively at the 

different experimental times. 

 

  

 

Figure 3: Appearance of NASLA coated polyurethane samples after soaking in water at 37°C for different experimental 

times 

 

In water solution all the samples leave signs on the cotton plug starting from 1h. NASLA coated 

polyurethane produces the lower track and doesn’t show significant damages on its surface. 

 

 
  

 

 

Figure 4 Appearance of NASLA coated 

polyurethane samples after soaking in SBF at 

37°C for different times  

Figure 5  

The inhibition halo of the NASLA coated PU 

with two different sputtering conditions
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In SBF solution (figure 4) effects are more evident. All samples leave signs on the cotton plug after 

each soaking time,  but samples C and E shows significant damages and the coating is almost 

completely removed after 5h soaking. Sample P leave lighter signs on the cotton plug and at the end 

of the soaking period (24h) is still coated, except of a certain homogeneous discoloration. 

 

In order to verify the antibacterial properties of NASLA coated polyurethanes, the inhibition halo test 

was performed at POLITO on all samples and at Bactiguard on the optimized samples, using a 

standard Staphylococcus aureus strain (ATCC 29213). 

Figure 5 reports the inhibition halo of the analysed samples (first row 40min deposition, second row 

1h and 20min deposition);; as can be observed, the halo dimensions are variable with the sputtering 

conditions. Samples coated for 40 min are able to create an inhibition halo of about 1-2 mm; in 

particular the Carbossil polyurethane and the Elasthane polyurethane produce an inhibition zone of 

1mm, while the Pursil polyurethane creates a larger inhibition zone of 2 mm.All samples sputtered 

for 1 h and 20 min showed the same antibacterial behaviour: they are able to create a reproducible 

inhibition zone of about 3 mm. Considering both the antibacterial test results and adhesion tests 

performed at POLITO, polyurethane PURSIL (PU) has been chosen as substrate for further analyses, 

together with PP mesh. KTH and Bactiguard performed the final tests on the optimized samples. 

The degree of adhesion (Bactiguard) of bacteria on the NASLA coated polyurethane seems to be 

very low and no adhered bacteria could be detected. 

 

The NASLA coated Mesh material showed a slight tendency to have higher adhesion of bacteria on 

material soaked for 30 days (Bactiguard). The most likely explanation is the low silver concentration 

on the surface, which does not effectively prevent the adhesion of bacteria and results in biofilm 

formation, but it has been chosen to provide a low silver concentration coating, to be combined 

with the high silver concentration coating on PU, for the preparation of the prototype. 

Imaging	–	InLens	–	175k	mag	

Possible	Ag	NP	

  

Imaging–	200k	mag		InLens	

 
 

Figure 6 FEG-SEM imaging of Polypropylene (PP mesh) and Polyurethane (PU) NASLA coated 

substrates  



                                                                                                                                       NASLA                                                                                                                                                                                                             

 

D7.5 Public summary of final report Pag. 28  
 

FEG-SEM-ESB done at KTH (figure 6) showed that silver nanoparticles are relatively 

homogenously spread over the surface indicating a successful coated surface. 

NASLA coated PP mesh was soaked in 5 ml of artificial blood (Bactiguard) which was replaced 

every day during the estimated time for each sample. Total soaking time was 30 days and the 

samples were taken out after day 1, day 2, day 5, day 10, day 15 and day 30. The soaked material 

was used to carry out different analysis. 

 

Figure 7 Silver concentration of NASLA 

coated PP mesh soaked in 5 ml of artificial 

blood and bacterial viability (Bactiguard) 

 

The initial concentration of Ag was 0.72 

g/cm2 on NASLA Di.Pro coated mesh 

surface. During the 30 days soaking period, 

the silver concentration was continuously 

reduced to 0,22 g/cm2 on day 30. 

 

When NASLA coated PP mesh was soaked 

in Artificial Blood (Bactiguard) up to 30 days 

the adherence of bacteria (S. aureus) to unsoaked material compared to uncoated material showed a 

reduction of 89%. After 30 days of soaking the reduction of bacterial adherence to coated material 

was slightly above 50 %. The viability of the bacteria in the Ahearn test indicates that the material 

initially has antibacterial properties, but that the antibacterial effect decreases during soaking. In spite 

of this there is still a surface effect reducing bacterial adherence after 30 days of soaking. 

 
 

Figure 8 Microbial survival in percentage after being in contact with the soaked NASLA coated 

polyurethane: to the left side with Artificial Blood and to the right side with Artificial Urine. 

Microbial survival in percentage after being in contact with the soaked NASLA coated PP mesh. 

 
The bacteria exposed to NASLA coated polyurethane material soaked in artificial blood (figure 8)  

showed a constant rate of survival between day 0 to day 5. When the silver concentration on surface 

decreases, the survival rate of bacteria is increased.  
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The same phenomena could be observed with the material soaked in artificial urine (figure 8). The rate of 

survival is very low between day 0 to day 5 where after the survival increases. 
The viability results presented in fig 7-8 seem to be related to the silver concentration on the surface. 

The lower the concentration of silver on the surface and the lower release of silver to the solution, the 

higher is the bacterial survival. 

 

The silver ion release in  simulated intestinal fluids (KTH) found an effect of the area/volume 

ratio on the amount of released silver, a lower ratio results in a higher release, an indication of the 

importance of equilibrium in the system. This shows the importance of choosing an appropriate ratio 

for the experiments, either according to an existing standard (here: 1:1) or to simulate a real life 

situation.  

The amount of released silver from the coated PU substrate was highest after 24 h, and then 

decreased with time. This is consistent with precipitation effects with phosphates present in the 

simulated intestinal fluid.  

Particle release tests after 24h and 168h in a simulated intestinal fluid didn’t show any 

nanoparticle release. The detection limit was estimated to ca 200 ppb in this matrix. 

 

In the case of coated PP mesh the silver release increases with time at lower volume/area ratio. The 

remaining amount of silver after 168 hours of exposure is more than 80%.  

 

No nanoparticles (detection limit 200 ppb) could be measured in the solution after 24 and 168 

hours of exposure. 

 

In conclusion,  

-All the coated polymers showed a good initial capacity for reducing adhesion of bacteria on to the 

coated surface.  

-All coated materials still showed a reduction of bacterial adhesion after 30 days of soaking in 

different media. 

- Although the concentration of silver on the surface was substantially reduced during the soak time, 

the bacterial reduction phenomenon is fairly defined in all coated polymers. 

 

   
 

 Figure 9   DiPro: NASLA coated  prototypes (PU film and PP mesh) 
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DiPro is validating prototypes provided by POLITO by physical-chemical microbiological analysis 

in a controlled environment to validate if prototypes can be used as a medical implant: these tests 

require facilities unavailable within NASLA consortium.  

DiPro decided to proceed independently to the exploitation of their product. However, some 

biocompatibility tests (cytotoxicity tests) as in WP4 are being performed. 
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4.1.4 The potential impact (including the socio-economic impact and the wider societal 

implications of the project so far) and the main dissemination activities and exploitation of 

results  

  

 
The project provided a unique opportunity for all SMEs involved, to increase their competitiveness 

by defining and implementing a new industrial approach, to strengthen their industrial network 

capabilities by developing and adopting a new intelligent technology and to modernise their 

production systems by 

developing innovative antiseptic products. 

 

In the last years, the European SME manufacturing sector has been suffering high financial losses 

due to the competition from low-wage cost countries, like those from South East Asia. Therefore, the 

European SMEs need to meet the strategic challenges to survive in the global market. 

 

In this framework, NASLA project will have a high market impact for the four SMEs because it will 

allow to add a new functionality (antiseptic) to their product, a key to competitive success. 

 

The impact of this project, is to strengthen the competitiveness of the SME participants and to 

contribute to improve their industrial competitiveness across the European union in the following 

strategic fields: 

 

(to be commercialised by Di.Pro) 

(to be commercialised 

by ALCE and EASRETH) 

(to be commercialised by 

Aero Sekur) 

 

NASLA provided the four SMEs with a new technology able to enhance their products with 

antiseptic functionality: the new products will be recommended to customers and give a 

distinguishing advantage on SMEs competitors. 

 

The expected outcome will bring development of new knowledge within this project and 

economic impact for SME partecipants. 

The results (already proven during previous research at the RTD performers laboratories) are 

now 

available for the involved SMEs for  immediate exploitation to improve or develop new products. 

 

The impact on SMEs expected to derive from the project is the following: 

-based solutions into their core 

production lines 

-10% 

-30% 

-skilled employees due to the adoption of the process for 

producing anti-septical coatings and the implementation into the existing technological lines. Five 

new highly skilled young engineers / scientists have been trained/recruited during NASLA. 
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ccess top-level R&D capability by establishing collaborations with well recognised academic 

partners and RTD performers. 

 

A budget increase ranging between 15% and 30 % has been foreseen by SMEs marketing offices, in 

case of project success and commercialization of the new products, by 12-18 months after the end of 

the project, due to the commercialization of the foreseen products: 

 

Di.Pro: new antiseptic artificial anus (+20%) 

ALCE and EASRETH: new antiseptic coating on surfaces to be used in food handling 

reduce the costs of cleaning and disinfection, increase in the quality of the final products, 

which are expected to increase sales; less chlorine and other cleaning and disinfecting agents 

(30%) 

Aero Sekur: new antiseptic textiles for Personal Protection Systems (+15%) 

The solution developed with NASLA is able to conjugate the thermal and mechanical stability of 

silica to the antiseptic effect of silver and the all-purpose nature of sputtering.  

 

A very high impact is expected beyond NASLA on a wide range of new components: almost all 

surfaces, flat or irregular, polymers, metals, glasses, ceramics, can be coated by sputtering and 

become antiseptic. 

 

Besides this, the sputtering technology used for producing antiseptic coatings is easily upscalable, 

thus allowing a multiplying effect of the potential impact due to the combination of wide range of  

pplicability and high production volumes achievable . 

 

To ensure the full commercial impact of NASLA, the potential for an upscaling to several square 

meters of the anti-septical coatings process have been evaluated and may be exploited by the industry 

partners themselves in cooperation with at least two sputtering providers which declared their 

availability during NASLA. 

 

Summary of achieved  advantages for each SMEs, at the end of this project: 

 

Di.Pro: one new product, antiseptic artificial anus, to be validated according to clinical standards, 

then commercialized,  

ALCE and EASRETH: new antiseptic coating on steel surfaces to be used in food handling: a 

complete validation is still ongoing, but results up to now are considered promising. 

NASLA coatings is expected to improve food taste by using less chemical disinfectants. Safer food 

processing. Use of lower amount of expensive disinfectants and reduced by 10% - 20% disinfection 

time. 

 

Aero Sekur: new products based on two textiles are ready to be commercialized. 

 

In addition, since the anti-septic coating enable the production of new devices, it will open up new 

markets for the companies.  

 

For the high-quality, high-added-value niche markets targeted by Di.Pro and Aero Sekur an 

improved product quality will provide a competitive advantage in existing markets and will open the 

possibility to increase their market share and/or to access new markets. 
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The antiseptic coatings, as demonstrated in this project, due to their unique thermal and mechanical 

stability even in harsh environment will lead to the development of new and improved products. 

They can be used in a wide range of different areas: surgical equipment or in thermal-spa and 

hospitals (wallpaper, bed, floor, furniture, toilet and almost all surfaces connected to patients), public 

places where contamination and infection from “common” surfaces can be a problem such as in 

schools and daycares facilities. The quality of life enhancement of such antiseptic action is 

manifold: less infections in medical devices, hospitals, in kindergardens, and other public sources of 

infections (thermal-spa). 

Companies producing or commercializing sputtering equipments have been contacted to have 

more precise information about costs, sputtering on large scale products and on complex 

geometries: 

1. Gambetti http://www.gambetti.it/ 

2. Kolzer http://www.sputtering.it/ 

3. Von Ardenne: for large surfaces and cost analysis 

4. Sub-one: for sputtering of complex shapes. 

5. Kenosistec: www.kenosistec.it 

  

Estimated time-to-market and further technical development or demonstration activities 

required after the completion of the research project to produce marketable products, 

processes or services by the SMEs: 

 

The foreseen time-to-market is mainly due to the fact that in very specialized market niches there is a 

large inertia with respect to innovation. Consequently the time-to-market will be mainly spent to 

further validate and promote performances as well as the reliability of proposed new solutions on a 

larger scale. 

 

ALCE and EASRETH: new antiseptic coating on surfaces to be used in food handling (2-3 

years); a sputtering company able to coat larger surfaces is  needed.  

ALCE will recommend to their clients in the food industry, the use of those antiseptic coatings for 

the equipment and working tools, because these food establishments must comply with the 

legislation on surface and on microbiological contamination and this new technology is easy to 

apply, has a right cost and easy to replicate across the industry the food sector. 

ALCE mission is to advise the industry (design and implementation of HACCP systems, ISO 22000, 

BRC, IFS, etc., sanitary audits, etc.), to improve the quality of their products and help them become 

more and more competitive. From the needs expressed by their customers, new areas of activity were 

created (like soil analytics or the creation of a Department of Hygiene and Environmental Health 

services encompassing Pest Control and Control and Prevention of Legionellosis). ALCE has always 

been marked by constant change and innovation: this project had an important addition to the 

existing treatments that enable the use of aseptic surfaces which are free of pests and 

microorganisms. This means greater safety with minimal environmental impact. 

ALCE and EASRETH will benefit from the new technologies and experience of technicians and 

researchers of this team. The expected results will strengthen the company’s market leading role 

by offering their clients a technically innovative and differentiating product: an antiseptic 

coating that simplifies food handling, provides greater safety, decreases use of chemical agents, 

http://www.kenosistec.it/
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costs and handling time, minimizes environmental impact, is easy to use and has a large field of 

application in the agro/food industry. 

 

 

Di.Pro: new antiseptic artificial anus (2-5 years); further in vitro and vivo tests will be requested. 

Di.Pro. participated  in this initiative because, given the experience in the development and 

marketing of devices for medical applications, the company is concerned about the continuous 

need of technological innovation requested by these products. 

The proposed project will have a high market impact for Di.Pro because it will allow product 

differentiation through the introduction of a completely new product (antiseptic artificial anus). In 

addition, since the novel coating system enable manufacturing of new devices, it will open up new 

markets for the company. A 20 %  increase of Di.Pro. turnover as positive effect of the 

implementation of the research results has been estimated. For the high-quality, high-added-value 

niche markets targeted by Di.Pro, an improved product will provide a competitive advantage in 

existing markets and will open the possibility to increase its market share and/or to access new 

markets. 

 

Aero Sekur: new antiseptic textiles for Personal Protection Systems (1-2 years); no further 

technological development is required. 

The scope of scientific researches to be carried out within the proposed project will increase Aero 

Sekur leadership in terms of innovative technologies applied for development of new personal an 

collective protective equipment and solutions. In particular research work will be focused on the 

implementation of this cutting-edge technology over textiles. 

Once transferred to the industry, this technology will allow Aero Sekur to deal with innovative 

solutions implemented into new multifunctional PPE (personal protective equipments) system 

in order to facilitate a leading role of the Aero Sekur in this domain of the European market. It will 

directly influence also the progress of manufacturing technologies of advanced PPE, as well as the 

development of embedded functionalities. 

As the result it is expected that new quality PPE systems designed to be used in harsh 

environments actions will be available for a global market. This aspect should lead to a 15 % 

growth in Aero Sekur turnover as manufacturer of PPE, also by creating possibilities to arise new 

manufacturers in this area. 

With respect to the application over textiles, the new features that could be introduced after the 

ending of the NASLA project will bring Aero Sekur to a strategic leading international positioning in 

the field. Opportunity to patent each kind of the exploited application will be considered, thus 

assuring Aero Sekur the consolidation of its commercial markets. 

 

To demonstrate the industrial interest in NASLA results, Aero Sekur decided to coordinate 

NASLA-exploit , a DEMONSTRATION project based on NASLA results. All partners (except 

DiPro, see below) participated to this demo project, plus one  new industrial sputtering provider 

(Kenosistech) 

 

DiPro is validating prototypes provided by POLITO by physical-chemical microbiological analysis 

in a controlled environment to validate if prototypes can be used as a medical implant: these tests 

require facilities unavailable within NASLA consortium. DiPro decided to proceed independently to 

the exploitation of their product. 

 

It is to be underlined that the new anti-septic layer is made of silica and silver, materials already 

admitted to be used in contact with food and human body, in appropriate conditions:  moreover, it 
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was demonstrated (KTH) that silver nanoclusters are well embedded in the NASLA layer and 

nanoclusters have not been detected in the releasing tests. 

 

The results obtained in the project have been disseminated through several routes, including four 

scientific and technical papers and seven presentations at conferences and two workshops organized 

in the EU Member States.  

 

The potential impact of NASLA coatings will affect not only health care improvement, but will also 

provide highly functional, potentially low-cost, and competitive products, not only in medical and 

agro/food applications, but also in a range of different fields of society, thus enabling an expansion 

of SMEs market. To name a few examples, the NASLA coatings could find applications in air-

quality control, which will be the aim of  NASLA-exploit. 

 

Finally, a complete exploitation strategy report has been done by ALCE (D 5.5). 
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 4.1.5 The address of the project public website, if applicable as well as relevant contact details. 

Furthermore, project logo, diagrams or photographs illustrating and promoting the work of the 

project (including videos, etc…), as well as the list of all beneficiaries with the corresponding contact 

names can be submitted without any restriction. 

 
NASLA dedicated web site, POLITO: 

http://www.composites.polito.it/?p=projects_european_NASLA 

 

 

 

 

Prof. Monica Ferraris (project coordinator) 

Materials Science and Chemical Engineering Dept. 

Politecnico di Torino 

Corso Duca degli Abruzzi 24 10129- Torino, Italy 

e-mail: monica.ferraris@polito.it 

Tel: +39 011 5644687 

Fax: +39 011 5644699 

Website: http://www.composites.polito.it 

 

NASLA CONSORTIUM PARTNERS: 

 

Royal Institute of Technology, KTH 

Person in charge: Michael Fokine 

e-mail: mf@laserphysics.kth.se 

Website: http://www.kth.se 

 

http://www.composites.polito.it/?p=projects_european_nasla
mailto:monica.ferraris@polito.it
http://www.composites.polito.it/
mailto:mf@laserphysics.kth.se
http://www.kth.se/


                                                                                                                                       NASLA                                                                                                                                                                                                             

 

D7.5 Public summary of final report Pag. 37  
 

Bactiguard AB  

Person in charge: Mattias Ohrlander 

e-mail: mattias.ohrlander@bactiguard.se 

Website: http://www.bactiguard.com 

 

Alce Calidad S.L.  

Acronym Institution: ALCE 

Person in charge: Alberto Meana 

e-mail: ameana@lilasturias.com 

Website: http://www.alcecalidad.com 

 

Enosi Agrotikon Syneterismon Rethymnis  

Person in charge: Ignatiadis Panagioths 

e-mail: ignatiadisp@gmail.com 

Website: http://www.easreth.gr 

 

DiPro Medical Devices S.r.l.  

Person in charge: Cristina Buemi 

e-mail: cristina.buemi@dipromed.eu 

Website: http://www.DIPROMED.eu 

 

Aero Sekur S.p.A. 

Person in charge: Lorenzo Fiore 

e-mail: fiore@sekur.it 

Website: http://www.aerosekur.com 

 

NASLA wiki  page, POLITO : 

http://en.wikipedia.org/wiki/NASLA 

 

 

 

mailto:mattias.ohrlander@bactiguard.se
http://www.bactiguard.com/
mailto:ameana@lilasturias.com
http://www.alcecalidad.com/
mailto:ignatiadisp@gmail.com
http://www.easreth.gr/
mailto:cristina.buemi@dipromed.eu
http://www.dipromed.eu/
mailto:fiore@sekur.it
http://www.aerosekur.com/
http://en.wikipedia.org/wiki/NASLA
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NASLA video by POLITO: http://www.ondequadre.polito.it/podcast_video.php?id_puntata=271 

 

 

NASLA mug : NASLA antibacterial layer was sputtered by POLITO on a NASLA mug, tested and given to our 

P.O. on October 2011. 

 

 

NASLA antibacterial layer on a mug 

 

 

NASLA leaflet has been printed (POLITO) and distributed by partners to major conferences and events: 

 

http://www.ondequadre.polito.it/podcast_video.php?id_puntata=271
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Aero Sekur event, Torino, Italy, December, 14,  2012: Aero Sekur prepared one poster 

on NASLA activities for the inauguration of their new site, based in Torino, Caselle. 

 

 

 

Refer to D6.2 for more information about dissemination activity. 

 


