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Abstract: Safety human body and protect workers are policy of each government. Good working conditions and comfort at work refer to 
human health and employer’s productivity. A better self-feeling affects to the concentration, the quality and the assessment of activity. Even 
when working days get heated, stressful or hectic, possibilities of textiles and clothes impregnate with nanoparticles may help people to feel 
more comfortable, dry and look flawless. New, high-tech textiles have an attractive potential for use in textile lifestyle products and technical 
textiles in automotive, environmental and medicine technology applications. Nanotechnology enables the production of extremely efficient 
insulating garment and self-cleaning textile surfaces that are capable of repelling even substances such as ketchup, coffee and red wine. 
“Smart clothes” can be produced by combining textile structures with mini electronic components. These clothes can register and react to 
environmental influences or allow their wearers to access electronic communication and entertainment devices whenever they want. 
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1. Introduction 
Our live is changing so much at last years. Textile materials 

should help us to feel better at work, at free time, in sport activities, 
when we drive, sleep, eat and etc. 

Nanotechnology relates to the production, research and use of 
extremely small structures. The word “nano” comes from the Greek 
language and means “midget”. One nm equals one millionth of a 
millimeter or in other words one ten thousandth of the thickness of 
one human hair. 

Nanotechnology enables tiny matter structures – a million times 
smaller than a football to be handled and used in a targeted manner 
(fig.1). Nano-technological knowledge exploits exceptional material 
properties and functions in order to realize the potential for product 
innovation in practically all fields of technology and economic 
branches [1]. 

“There's Plenty of Room at the Bottom” - said Richard P. 
Feynman for human’s eye invisible world [2]. 

 
Fig. 1 The scale of a nano molecule compared to a football is the same 
as the football compared to the world [3] 

The nanometer scale is the scale of single atoms and tiny 
molecules. Particles on a nano-scale, so called nanoparts, or 
polymers (smaller than 100 nm) are the building blocks of this 
technology. The ability to utilize materials on the atomic level and 
the use of the unique phenomena that occur on that small scale, give 
a huge amount of possibilities for almost every field, for example 
energy and conservation technology, IT business, medicine and 
pharmaceutical industries. On an atomic level, there are no borders 
between chemistry, biology and physics [4]. It all comes together 
into interdisciplinary technology. Finally, that means no 
demarcation for lots of branches. 

Nano-elements are very small which gives them unique 
physical and chemical properties and allows them to be used in very 
small places like fibre or thread. 

Textile is material of choice in many sectors and application 
fields. Start from commodities to specialty products and move from 
mass production to customization & service concepts [5]. Textile 
use only 40 % for cloth and 60% for home and industrial textiles 
(fig. 2). 

A better textile with a nanostructure has an attractive potential 
to safe earth resource, human body, life protect, good feeling and 
looking clothes and etc. 

The aim of this communication is to describe the scientific 
evidence on the rising application of nano-material and 
nanotechnology for the preparation of new type textile and cloth 
helping worker’s comfort and protection. 

 
Fig. 2 EU Textiles today [5] 

2. Modified perspiration and odour 
Whether you're in a high pressure meeting or working out a 

gym, perspiration can occur and your clothing may show the signs 
of stress. Yellow discolorations in the armpits are unsightly and can 
ruin an otherwise good item of clothing. Fortunately there are 
solutions to tough sweat stains. Pre-treating the stains prior to 
washing is essential about removing these discolorations [6-9]. 

Stay cool on every occasion and have a lasting effect: all made 
possible by using nanotechnology. The uncomfortable stickiness of 
a cloth on your skin is diminished and annoying perspiration marks, 
are practically invisible from the outside. Even when working days 
get heated, stressful or hectic – fig.3, textiles let your skin breathe, 
you feel more comfortable and dry, while you consistently look 
flawless. The cloths absorb human’s sweat and evaporate moisture 
outside [10]. 

Fig. 3 It’s not good looking and smells [7-9] 
 

By the other hand, if the fabric includes perfume it will be 
comparing fabric to skin with its own personal scent symphony that 
changes with emotion, the fabric comes alive through smell by a 
process in which the wearer gives life to the dress. “Smart Second 
Skin” [11] interacts with human emotions whereby the aroma 
dimension is an integral part of the wearers total wellness sensory 
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experience. The dress mimics the body's circulation system, the 
senses and scent glands. The veins and arteries flow freely as the 
new interactive fabric emitting a selection of scents depending on 
your mood. It has its own nervous system, which allows the wearer 
to control the emotional wellbeing of the garment. Aromatic 
messages are actively 'pulsed' electronically through a cabling 
system, to key points of the body in order to activate the smell 
center. 

Traditional coatings make garments feel stiff and clog the 
weave of the fabric preventing breathability. Using nanotechnology, 
the treatments are enough to attach to individual fibers, delivering 
superior performance characteristics without compromising the 
look, feel or comfort of the fabric. [12] 

When the people feel not good in cloths they stay nervous, 
make more mistakes and quality of theirs work getting low. 

3. Opportunities for pollution reduction and self-
cleaning effect 

Nanotechnology is the technical process of working on the 
nano-scale – each nano-scale molecule is one million times smaller 
than a grain of sand. Nanotechnology refers to not only the small 
size of the materials being used, but also how those materials are 
engineered to perform specific functions. 

Everyone likes breakfast in bed. If the phone rings at that time 
or the dog comes you relax mood is ruined. Good thing your bed 
cover isn't. Conventional methods only coat fabrics superficially. 
But textiles with nano-elements use an innovative process to build 
spill resistance into the individual fibers, so fabrics hold up under 
the toughest spills. People will feel the softness or durability from 
nano-textiles technology that makes duvets, drapery, tablecloths, 
placemats, and even mattress pads stay looking beautiful, longer. 

Fif. 4 Spots from ketchup, milk and red wine is not problem already 
[1, 14, 15] 

Nowadays peoples are very busy in their work that they do not 
have time for clean their daily wear cloths. Cooks, butchers and all 
peoples who are working in kitchen spend more time, water, energy 
and etc. to wash their garments (fig.4). Also military peoples have 
to survive in such drastic condition that they cannot wash their 
cloths. Nanotechnology helps to provide a new concept cleaning 
textiles which give self-cleaning as well as fresh cloths every day. 
This is not only technically benefited but techno economically also 
benefited [13, 14, 17]. 

The normal surface having dust particles, when water droplets 
rolls over it do not get washed off because dust particles are adhere 
by textile surface. While stain resistance textile surface do not 
adheres the dust particles hence when water particles rolls over it 
dust get washed off. 

By treatment with nano-elements fabric becomes the same 
effect like the lotus leaf. What that means? - is that the surface is a 
fractal with no repeating surface structure upon which oil or stains 
can bond – fig.5. We've been known to pour coffee and red wine 
straight onto our pants. Usually it just rolls off. Occasionally a bit 
might actually dry down, but it too will roll right off if you splash 
some water over it [15]. 

 
Fig. 5 Parallel between Normal textile and Stain Resistance textile [13] 

The lotus effect, or super hydrophobicity, in material science, 
refers to the observed self-cleaning property found with lotus plants. 
Their microscopic structure and surface chemistry ensures that the 
leaves never get wet, hence the leaves are naturally non-sticky 
while able to clean themselves on their own. It has been imitated by 
using nanotechnology [16]. 

The manufacturing of self-cleaning textiles using 
nanotechnology: 

1. Using Photo catalyst; 
2. Using microwaves; 
3. Using carbon nanotubes; 
4. Using Metal oxide colloidal; 
5. Using silver nanoparticles; 
6. Using chlorine calamine. 

The excellent protection against stains, as stains do not 
penetrate into the fibre, it can be spot cleaned away, reducing the 
number of home launderings. Thus is saving the electricity, washing 
preparation and water consumption and gives free time to each 
housewife. 

4. Coating with anti-microbe and anti-mosquito 
effect 

Since ancient times, silver has been known for its medicinal and 
anti-bacterial values. It has also been used in treatment of many 
diseases. Nano-Silver is in fact pure deionized water with Ag 
particles suspended. Owing to their large surface area, their chances 
of coming in contact with the fungi and bacteria is relatively higher. 
As soon as the nano-silver particle comes in contact with the 
bacteria and fungus, it works towards adversely affecting its cellular 
metabolism and thus curbing the growth of cells – fig. 6. Nano 
Silver has been chosen because it is highly effective, non-
poisonous, non-allergic, none stimulating, tolerance-free, 
hydrophilic and it acts really fast. Also silver nano-elements are 
believed to be able to sterilize about 650 types of bacteria and other 
micro-organisms [18]. 

On the other side, the freshness finish for textiles based on 
silver salt can be applied to any textile and in combination with 
other finishing technologies. Silver salts reduce the chances for 
unpleasant odors, bacteria, mites, and fungus. The skin flora is not 
affected by nano-silver material. For the longest lasting, reliable and 
wash resistant functionality, the silver salts are permanently 
anchored to the surface of the fabric. As a result, textiles remain 
hygienic and fresh for longer [19]. 

 
Fig. 6 Availability of bacteria into treated and untreated fabric [19, 20] 

 

A fabric equipped with anti-mosquitoes protection is safe 
human’s skin. When they come into contact with the fabric, ticks 
are immobilized and prone to die – fig.7. The protective function is 
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applied only to the outer surface of the textile and therefore does not 
come into contact with the skin. A special binding system ensures 
that the protective function is firmly anchored to the textile surface, 
cannot come adrift and is still retained after numerous washes [20]. 

 
Fig. 7 Three in one effect fabric – anti moisture, breathable and protect 
insects 

5. New opportunities of fabric - UV-protection, 
warm keeping and others 

Intelligent textiles help cut heating costs. With the development 
of intelligent textile materials which are not only translucent but 
also able to adapt their thermal permeability to suit the ambient 
temperature are now paving the way for innovative canopies and 
sun screening roller blinds. These will be able to act 
automatically/intelligently to allow infrared radiation to pass 
through or be reflected depending on the need for heating or cooling 
and so will make a significant contribution to cutting the cost of 
heating or air conditioning. Researchers work on adaptive thermal 
protection for buildings with the development of intelligent textile 
materials which are not only translucent but also able to adapt their 
reflections – fig.8 [21, 22]. 

  
Fig. 8 Thermo-adaptive infrared radiation 

transparent [21] 
Fig.9. UV-protection 

costume [23] 

Dermatologists and anti-cancer organizations therefore warn 
against excessive exposure to the sun and call for prevention by 
means of suitable clothing and sun protective textiles. This is 
particularly important for children, as their skin is still extremely 
thin and only develops full protective mechanisms against harmful 
UV-radiation from around the age of 15 – fig.9. But it is also 
extremely sensible for people who spend a lot of time outdoors in 
their line of work, such as construction workers and road workers or 
gardeners to use textile sun protection, and this is advisable from 
the point of view of the workers’ health [23]. 

Nanotechology in the textiles and garments industry is in 
product innovation by enhancing the properties of existing 
materials. Green Earth concept is providing the nanotreated fabric 
and garments with the following functions: Liquid Repellent; Oil 
and Stain Resistance; Antimicrobial; UV protection; Anti-Mosquito 
effect. 

Areas of application include seats, car tops, carpets, textiles, 
gloves, shoes, leather combs, saddlebags, rainwear, umbrellas, 
leather, suede, upholstered furniture, sun blinds, tents and etc. 

Until now, large-scale production of nanofibers for many 
applications was cost prohibitive. Nanofibers can be produced in 
larger quantities and at a substantially lower cost. Theirs uniqueness 
revolves around ability to entrap or encapsulated particles or active 
ingredients in the nanofiber matrix. The particles remain held in 
place even when wet. The new nano-fiber technology provides 
manufacturing specialized fiber produced to customer specifications 
lake absorbent, elastic or strength – fig.10 [21, 24]. 

 
A) Absorb B) Elastic C) Strength 

Fig. 10 Various characteristics a future generation of nano-fibers [21] 

The present publications dealing with the application of nano-
elements in textile and cloth, medicine and environment 
demonstrates the obvious necessity of further interdisciplinary 
investigation which should elucidate the various benefits and certain 
advantages of these materials. Many of this collaborative research 
projects (smart textiles, technical textiles, medical textiles) are 
based in a European Technology Platform for the Future of Textiles 
and Clothing [5] and Seventh Framework Program on the EU. 

6. Conclusion 
As an “enabling technology”, nanotechnology is applied cipher 

that the use of nanotechnological expertise will early on in the 
value-added chain, being used to realize smaller, quicker, more 
powerful, or more “intelligent” system components for products 
with significantly improved or even completely new functions. 

But scientists are still not sure about what effects it can cause to 
mankind. In order to determine the exact health hazard stimulated 
by these nano-elements, their entire life cycle needs to be accessed. 
This includes conducting an extensive research on the 
manufacturing, storage, distribution, application and disposal of the 
nano corpuscles. Their impact, good or bad may depend and vary 
on each and every stage of the life cycle. Research in this sector is a 
great challenge [18]. 

Nanotreatment can be applied on the following products: 
Fabric: Cotton, Linen, Nylon, Rayon, Polyester, Upholstery and 
wool; 
Garments: Casual wear, Sportswear, Kid's wear, Shirts and Pants; 
Uniforms: Medical, Food-service and Protective work sector; 
Home Furnishings: Pillows, Bed Linens, Curtains, Carpets and 
Sofa cushions; 

There is a real need to bring nanotechnology out of the lab and 
put into the companies. Many sectors have not yet recognized the 
opportunities offered by nanotechnology. Bulgaria’s future 
competitiveness in traditional industries such as engineering, 
textiles and construction, will largely depend on the realization of 
nanotechnological innovations. Self-cleaning surfaces, super-
insulated thermal clothing, antibacterial underwear, scent 
impregnated clothing and body function monitoring equipment – 
these are just a few examples of the possibilities offered by 
nanotechnology. It is estimated that the market potential of products 
based on nanotechnology will be of enormous importance. In 
Bulgaria’s quest to develop a strong economy and nanotechnology 
is a key to do this. 

“Nanotechnology is coming and resistance is futile said the 
science!” – had told Dr. Jan Beringer in his presentation about 
nanotechnology in the textile industry [24]. 
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The following article is work out of project “НП 20 – 

Development of visual aids and training models for teaching and 
research on ergonomic evaluation of working environment and the 
web”. 
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