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GENERAL OBJECTIVES:  
The production of textile and leather materials with multifunctional, advanced properties, by approaching 
integrated functionalization eco-nanotechnologies using physical techniques (gamma irradiation, cold plasma 
activation, electrodeposition) and nanocomposites with antibacterial, antistatic or hydrophobic properties. 

SPECIFIC OBJECTIVES/ EXECUTION PHASES:  
Interdisciplinary involvement in achieving the specific objectives of the 4 component projects:  
Project 1: Integrated eco-nanotechnologies of gamma irradiation for obtaining textile and leather materials 
with improved properties through disinfection, sterilization, grafting, crosslinking.  
Project 2: Composite materials based on inorganic nanoparticles, functionalized with polymers, deposited on 
textile and leather materials through eco-nanotechnologies, for the creation of surfaces with advanced 
properties.  
Project 3: Integrated solutions for multifunctional treatment of textile and leather materials for the creation of 
advanced products (antistatic, antimicrobial, hydrophobic).  
Project 4: Development of eco-nanotechnologies for the functionalization of the surface of textile and leather 
materials through cold plasma treatment at atmospheric pressure. 
 Project 5: Development of advanced materials and eco-nanotechnologies of coating for the creation of 
superhydrophobic and amphiphobic surfaces for textiles and leather. 

NOVELTY ELEMENTS/ SCIENTIFIC CONCEPT:  



 Development of integrated eco-functionalization nanotechnologies using physical methods (gamma 
irradiation, plasma activation, electrodeposition) and nanocomposites with antibacterial, antistatic or 
hydrophobic properties leading to the production of textile and leather materials with advanced 
multifunctional properties. Replacement and reduction of volatile organic chemical materials with adverse 
environmental impact which creates the premises for the transfer of advanced technologies to manufacturers 
of medical items, protective equipment, sports or other applications and the creation of new research services 
by the partners of the PHYSforTeL consortium for the benefit of a traditional industrial sector, the textile and 
leather industry. 

EXPECTED EXPLOITABLE RESULTS:  
Development of ecological technologies by using gamma radiation, plasma and intelligent nanocomposites for 
the processing of textile and leather materials. 
 Achieving advanced properties by using new nanocomposites and activating their action through 
unconventional methods.  
Achieving processes with reduced ecological impact by reducing the consumption of water and chemical 
materials. 

OBTAINED RESULTS:  

• Technologies for preserving rawhides, wet-blue and crust with gamma radiation (Fig. A)  
• Technologies for finishing textile materials with UV-protective nanocomposites (Fig. B) 
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B) 
Figure A) Leather treated with gamma radiation compared to classic ones, with similar morphologies and B) 
linen fibers coated with nano materials with UV radiation protection 
 

• Studies on the interaction of textile and leather materials with gamma radiation;  
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       Irradiated sample 



• 10 Technologies for treating textile and leather materials in order to obtain advanced self-cleaning, 
antimicrobial, antistatic, conductive or hydrophobic properties of the surface;  
• 1 method for functionalizing the surface of textiles and leather by plasma treatment;  
• 12 new materials functionalized with the help of gamma radiation, nanoparticle composites, conductive 
polymers or combinations thereof;  
• 2 services for manufacturers regarding the functionalization of textile or leather materials; 
 • 7 training courses and 7 visits. 

DISSEMINATION, PATENT APPLICATIONS, AWARDS: 
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►A.O. Mateescu, G. Mateescu, I. Burducea, P. Mereuta, L. Chirila, A. Popescu, M. Stroe, A Nila, 
M. Baibarac, Textile materials treatment with mixture of TiO2: N and SiO2 nanoparticles for 
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(https://www.sciencedirect.com/science/article/pii/S0969806X21000190).  
 
►Maria Stanca , Carmen Gaidau 1,*, Cosmin-Andrei Alexe , Ioana Stanculescu *, Silvana Vasilca, 
Andreea Matei , Demetra Simion and Roxana-Rodica Constantinescu, Multifunctional Leather 
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• Patent Applications: 3 
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Gaidau Carmen, Stanca Maria, Stanculescu Ioana, Rosu Marcela-Corina, Socaci Crina- Anca, Alexe Cosmin-Andrei, 
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• Patent: 1  

C. Gaidau, I.R. Stanculescu, M.Cutrubinis, L. Trandafir, M. Alexandru, M. Stanca, Method of leather 
treatment and leather preserved by gamma irradiation, OSIM – RO 134200B1/28.07.2023.  
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