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I. Introduction 

“Small is beautiful” is very famous statement of past but now it has to be modified by ‘small is not only 

beautiful but powerful too’. It is an age of nanotechnology where every thing is going smaller and smaller to 

create big impression, to create cheaper, lighter and faster using less raw materials and consume less energy. [1] 

Nanotechnology, the ability to manipulate matter at the scale of less than one billionth of a meter, has the 

potential to transform the built environment in ways almost unimaginable today. In an attempt to demonstrate 

the applications of nanotechnology and their interaction with conventional building and interior 

materials,Australia’s Commonwealth Scientific and Industrial Research Organization (CSIRO) and Sydney’s 

University of Technology launched the Nanohouse in 2002. The largely glass nanohouse features a range of 

nanotechnology based products, including UV/IR filtering and reflecting windows to control unwanted solar 

heat; self-cleaning TiO2 coated glass; UV-protective coatings on furniture; self-cleaning tiles; cold lighting 

systems for har vesting daylight; and heat-absorbent nano-particulate paints that are light-colored in the visible 

part of the spectrum.[2] 

II. Research problem 

The Research problem is related to the question of how interior designers’s use environmentally sustainable 

interior design criteria in their design solutions has not been done and they spend more energy developing new 

concepts and ideas for improving people’s lives through design solutions. 

III. Research objective 

The objective of the current study is to Know the positive benefits of Nanomaterials in interior design , the 

fundamental changes that will do to our society and and it's applied on environment and sustainable interior 

design and greennanoarchitecture. 

IV. Methodology 

The paper is divided into five sections: the first explains some Fundamental concepts about nanotechnologie. 

The second includes the analysis for Nanoarchitecture Applications in interior design, The third section gives 

the relationship between Nanomaterials and sustainability.The fourth section gives the relationship between 

Nanomaterials and Green nanoarchitecture .The last section is an application example for using nanosurfaces in 

a patient room of  cancer brest treatment hospital. The researcher folow the inductive approach through access 

to the latest scientific literature and websites related to the subject of research and the analytical approach by the 

study and  the analysis of some applications of nanomaterials in interior design. 

Abstract: Nanotechnologie , the main technology of the twenty-first century, is making  huge inroads in 

interior design and will have an enormous effect on the way how interior designers think. It is opening new 

possibilities in green building through nanomaterials , materials made from nanometer-scale substances.  

These materials can be used as coatings, insulations, air purifying or in product manufacture and will have 

a major impact on how we design public places more particularly, hospitals, hotels, resorts, restaurants, 

offices or cinemas offering unprecedented performance in energy efficiency , durability , economy and 

sunstainability. This paper provide an overview of nanomaterials applications for green building 

promising results for a better future for interior design with more privacy, security and sustainability.  

 

Keywords: Nanotechnology, Nanomaterials, nanoarchitecture, Greennanoarchitecture, sustainability.  
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V. Fundamental concepts 

What's Nano?    Nano (symbol n) is a prefix in the International System of Units denoting a factor of 10−9. The 

prefix is derived from the Greek νᾶνος, meaning dwarf, and was officially confirmed as standard in 1960. When 

used as a prefix for something other than a unit of measure, as in nanoscience",Nano” means relating to 

nanotechnologie or on a scale of nanometers [3]. 

Nanoscale : The “Nanoscale” is typically measured in nanometers, or billionths of a meter, and materials built 

at this scale often exhibit distinctive physical and chemical properties due to quantum mechanical effects.To put 

that scale in another context, the comparative size of a nanometer to a meter is the same as that of a marble to 

the size of the earth [4]. 

Nanoscience : Nanoscience focuses on specific characteristics of material at the nanoscale, which are different 

from those at a larger scale or at the atomic scale [5] . 

Nanotechnology (NT): Nanotechnology, shortened to "nanotech" applies the new knowledge developed 

through nanoscience in the design of new products. It is a new approach related to the understanding and control 

of the properties of matter, it deals with structures of the size 100 nanometers or smaller in at least one 

dimension, and involves developing materials or devices within that size. At this level, the substance exhibits 

different and often surprising properties. Due to its properties and resultant advantages, this technology has run 

its course in all fields of life [6]. Nanotechnology offers a reduction in the consumption of raw materials and 

energy and reduced CO2 emissions, conservation of resources, greater economy and comfort [7]. The 

applications of nanotechnology are in all aspects of our life, it can be pertained in medicine, industry, 

communications, transportation, and more important, architecture [5]. 

Nanomaterials: A Nanomaterial is an object that has at least one dimension in nanometer scale. It studies 

materials with morphological features on the nanoscale, and especially those which have special properties 

stemming from their nanoscale dimensions. Nanomaterials are categorized according to their dimensions: One-

dimensional nanomaterials < 100 nm, such as thin films , layers and surfaces. Two dimensional nanomaterials    

< 100 nm such as tubes like “Carbon nanotubes” which can conduct electricity extremely well . Three 

dimensions < 100 nm like nanoparticule [8]. Materials reduced to the nanoscale can suddenly show very 

different properties compared to what they exhibit on a macroscale; opaque substances become transparent 

(copper); inert materials attain catalytic properties (platinum); stable materials turn combustible (aluminum); 

solids turn into liquids at room temperature (gold); insulators become conductors (silicon)[4]. Nanomaterial can 

make constructions more economic because they are ten times lighter but hundred times stronger than regular 

materials .They focus on energy saving , productivity and protection [9]. 

NanoArchitecture (Nanotechnology and Architecture):  Nano architecture combines nanotechnology with 

architecture and its versatile effects. It is concerned with the influences of the discovery of nanotechnology on 

architecture and interior design as well as on the thought of the architect and interior design [8]. Nano 

architecture will allow designs to interact better with the human senses [4]. 

VI. The Future of Architecture and interior design with Nanotechnology 

The architect John M. Johansen is creating unique perspectives on how we will fuse new technologies with 

build form [10] .He brings up a few very important points about what nanoarchitecture can bring [11]: Making 

the Technology More Humane: Nanoarchitecture will allow for designs that better interact with the human 

senses. Designing your own materials: for instance, the ability to design your own materials going beyond 

wood, concrete and glass. Buildings that will “Grow”: It is interesting to think of architecture as a “growing” 

environment that evolves according to different respective codes, Responsive Architecture means that 

Personalization of nanoarchitectural spaces will be a likely benefit giving occupants greater flexibility and 

choice. Bringing Architecture Closer to Nature illustrates that nano-architecture will bring architectural design a 

few steps closer to having buildings more synchronously harmonize with nature [12]. Good design in principle 

is always based on demand, and in this way contributes to the evolution of both nanomaterials and the resulting 

nanoproduct – in the long term the materials and products for which there is a demand will become established 

whereas others will disappear from the market [7]. 

VII. Nanoarchitecture Applications 

The most fascinating field influenced by nanotechnologie in architecture and interior design and can confirm the 

mean of nanoarchitecture are:  Nanomaterials, Energy and Design. 

A. Applications of Nanomaterials in interior design  

It includes finishing materials and environmental materials 

A.1 Coatings(Finishing Materials):  

Coatings are thin coverings that are deposited on a base material to enhance its surface characteristics or 

appearance [13]. Nanocoatings describe the application of nanostructures on surfaces. These surfaces can for 

example be superhydrophobic (the fluids reach the surface to form beads and run down) or super-hydrophilic 

(liquid to reach the surface, form a liquid film and expire if any). This means that the surfaces are sealed and 
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therefore water-repellent. This allows an easier cleaning. There are also spray coatings, which form such nano-

structures. These coatings are applied to previously according microstructured surfaces, a lotus effect can be 

achieved [14]. The main advantages of nanocoating are :better surface appearance, good chemical resistance, 

decrease in permeability to corrosive environment and hence better corrosion properties, optical clarity, increase 

in modulus and thermal stability, easy to clean surface, anti-skid, anti-fogging, anti-fouling and anti-graffiti 

properties, better thermal and electrical conductivity, better retention of gloss and other, mechanical properties 

like scratch resistance, anti-reflective in nature , chromate and lead free, good adherence on different type of 

materials [1]. Nanocoatings are versatile and can be used almost anywhere: Self-Cleaning, Lotus-Effect, Self-

cleaning: Photocatalysis, Easy-to-clean (ETC), Antibacterial….etc.[15]. 

(a) Self-Cleaning: Lotus-Effect coatings and its applications in nanomaterials of interiors 

The leaves of Lotus plants are coated with minute wax crystals around 1nm in diameter which repel water; 

droplets falling onto them bead up and, if the surface slopes slightly, will roll off. Lotus effect is one of the best-

known means of designing surfaces with Nanomaterials. Self-cleaning behaviour is normally achieved using 

hydrophobic surfaces with nanostructured features fig. 1. These are inspired by the Lotus flower leaves that 

combine a surface roughness at the nanoscale and water repellent wax. It can be engineered, or mimicked, using 

nanocomposite materials made up of nanoparticles in a polymeric matrix [14]. 
Fig. 1 Lotus plant, a microscopic view of a water droplet resting on a super hydrophic knobbly surface and how the basic principle  

of the Lotus-Effect works 

1.Nano-coating paint : The first commercial product made was a silicone resin house paint which has since 

become widely used and in which silicon nanoparticles form micro-structured surface [16]. Nanocoatings can be 

anti-graffiti, anti-static, anti-mist or anti-glare or they can block UV light [17]. The Commercial Building, Pula, 

Croatia in fig. 2 is an example for the use of the self-cleaning Lotus Effect applied on a building surface for a 

better optimal use and low maintenance façades. Here a self-cleaning coating: Lotusan, self-cleaning paint 

manufactured by the German company Sto painting ( specializing in technical solutions for external insulation). 

The intensity of the pure white surfaces is protected against dirt with the help of a Lotus-Effect facade coating. 

Dirt simply washes off the rough surface together with the rain. The self-cleaning function should persist for at 

least five years without needing to be renewed [3]. The paint is based on the resin of siloxane . After 24 hours of 

drying, the paint StoLotusan forms nano roughness (as a microstructured surface like the lotus leaf) visible in 

the electron microscope at high magnification because of the siloxane resin .It has been invisibly integrated into 

the white surfaces to ensure the durability of their color [7]. Painting keeps a matte appearance and limit the 

effects of pollution.It is very useful on buildings often exposed to rain and tend to get dirty easily, such as in the 

city, where urban pollution removal of black particles on the facades of buildings. This painting-siloxane is 

more expensive than a normal acrylic paint and it is polluting the environment. This painting should not be used 

indoors because it is for self-cleaning, it must be in direct contact with UV rays [18].  
Fig. 2 The Commercial Building, Pula, Croatia, exterior 

 

 

 
 

 

 

 

 

 

2. Nano-coating for Wood : Provides complete protection against sunlight and moisture. It preserves the 

natural look of the wood and is resistant to extreme environmental conditions such as very cold weather and 

snow. It repels pests and can be applied to surfaces both old and new in a simple, convenient and efficient 

application[19] .There are many ways for Nano coating Wood: 

 Water-repellent wood: For wood Furniture, walls and similar surfaces; we can apply nano wood sealant to 

saturation by spraying, i.e. with airless machines, HVLP-machines, or with brushes and paint brushes. Sealant is 

fabricated from silicone, wax and oil [20]. By creating nanostructures similar to those of the Lotus plant on the 

http://www.stocorp.com/
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surface of the wood, the contact area between water & wood is minimized and surface adhesion reduced. Water 

rolls off instead of penetrating the wood [7]. Researchers at German chemical company BASF are developing a 

spray-on coating which has made the surface extremely water-repellant (superhydrophobic). BASF's lotus-effect 

aerosol spray combines nanoparticles with hydrophobic polymers such as polypropylene, polyethylene and 

waxes. It also includes a propellant gas. As it dries, the coating develops a nanostructure through self-assembly 

[21].  Fig. 3at the left shows water droplets on a wood surface treated with BASF's "Lotus Spray". Water does 

not enter into the open pores of the wood. The wood can’t rot.  
How a Nanotechnology sealant works?The nano particles organise themselves to form a coating and bond 

with the surface after application. When the surface is smooth and not absorbent, nano particles combine with 

the surface, so liquids are repelled taking contaminants with them. With porous surfaces, the nanoparticles fill 

up the pores from the inside. Fungus, lichen, algae and moss (in and outside) can no longer adhere to the 

surface. Dirt and liquids can't get into the surface anymore and are simply repelled [22]. 

 Self –Cleaning wood( lotus effect) : By the HESB (Haute école spécialisée bernoise) Self Cleaning Wood 

Project, the wood  is protected by a finish, which is a system , of the different layers fig. 3 At first, they put a 

prymere which allows to prepare the wood , a middle layer in a conventional lacquer and then a top coat. This 

top coat is the top layer which is directly in interaction with air or water (rain). They work on this top coat to 

have a self-cleaning effect.  It has created a microstructure on the laquer by putting silica nanoparticles. The 

nanoparticles can make agglomerates and these agglomerates form a microstructure. These silica nanoparticules 

have undergone a hydrophobic coating which has no affinity with water .This material pushes water, so the drop 

will roll. Lacquers are used on exterior applications: in facades or different constructions of wood. It is a process 

that must be applied at the factory as it is lacquer curing high. This requires machines. One can imagine that this 

will also adopts a product of big productions [23]. 
Fig. 3 shows the Water-repellent wood and the Self Cleaning Wood Project by HESB 

 

 

 

 

 

 

3. Nano-coating for Ceramic, Porcelain, Granite and Marble: is used in glass & ceramic cooktops, hotels 

and restaurants, kitchen studios. It is perfect for counter tops, tiles, shower stalls. It repels liquids and dirt which 

makes it easier to clean and maintain. It is resistant to extreme weather conditions and temperatures and can be 

applied in several coats to ensure complete environmental protection. It provides complete protection against 

cracks over the years and keeps the material looking shiny and new. It is Anti-Graffiti. It protects against stains, 

soap scum, calcium build up and other chemicals. Once Nano-coating is applied any surface it is easily cleaned 

without detergent [19]. 

 

4. Nano-coating for Metal: is for all types of metal such as iron, brass, aluminum, copper, silver, gold and 

more. It provides protection against rust and discolouration over time to preserve the shininess and new look. It 

protects against acids, such as pigeon droppings and other chemicals and makes them very easy to clean off. It is 

resistant to extreme environmental conditions and resistance to heat and cold. Like all Nano-coating products, it 

repels liquids and dirt. Nano-coating for metal is Anti-Graffiti and is an electrical insulator. Nano-coating is 

great for metal kitchen appliances (such as oven, sink), metal frames ,metal patio furniture and more [19]. 

 

5. Nano-coating for Chrome- & Stainless Steel: Protects surfaces from dirt, grease, oil, water and leaves the 

surface bacterially protected. It is suitable for stainless steel fronts, kitchens, handrails, covers, panels, pieces of 

stainless steel furniture , lamps and door handles It is particularly well suited for restaurants kitchens but also for 

bars made from stainless steel or cooper and for the fittings in sanitary facilities [24]. 

 

6. Nano-coating floor: Nano floor sealant for absorptive surfaces and Nano floor sealant for slightly and non-

absorbant surfaces protect against loam and soil as well as against soiling due to wet leaves, oil and food. Floor 

sealer for porous surfaces is free from silicone, wax and oil.Sealants are prepared in such a way that the coated 

surface retains its natural colour and diffusion, resists water [25].  

 

7. Nano-coating for fabric: It does not change the feel of the material and repels any liquid or dirt that comes 

in contact with the surface. The liquid or dirt can then be wiped straight off the fabric without leaving any marks 

http://www.nanotechnology-solutions.com/nanotechnology-chrome-stainless-steel-sealing.php


Dr. Inas Hosny Ibrahim Anous, American International Journal of Research in Humanities, Arts and Social Sciences, 7(1), June-August, 

2014, pp. 16-27 

 

AIJRHASS 14-512; © 2014, AIJRHASS All Rights Reserved                                                                                                         Page 20 

or stains fig. 4  .It  is durable , lasts for a long period of time and can be machine-washed without losing any of 

nano-coating's superpowers. It is suitable for all types of fabrics and ideal for sofas, carpets and more [19].  
.. 4 Nano-coating for fabric 

 

 

 

 

 

 

 

 

 

 

 Anti-bacterial fabrics: have anti-bacteria hygienic surfaces and provide self-cleaning properties. They are 

impregnated with silver nanoparticles(anti-bacterial agents) witch possesses natural anti-bacterial qualities that 

are strengthened at the nano scale thus, giving textiles the ability to deactivate many harmful bacteria. These 

new textiles are more cost-effective, more resistant, more energy-efficient and more in tune with their 

environment. They are also used in pillows, bedding and fabrics of other products to kill bacteria [26]. The 

fibers of nanotextiles can also stream aromatic substances. Thus, nanocontainers encapsulated fibers absorb 

odors or spread of antimicrobial products that reduce the growth of bacteria. Ceramic nanopowders or fiber-

polymer nanocomposites are components of finishes, making fireproof, waterproof textiles or self-cleaning. It is 

possible to create decorative fabrics using, as for cosmetics, the specific optical properties of nanoparticles that 

are capable of changing color. It is also possible to integrate optical fibers whose emitted light will fluctuate 

according to the physiological changes of the human body (movement, heartbeat, temperature changes), giving 

them the properties of a medical monitoring device [27]. California-headquartered Nano-Tex was the first 

company to bring nanotechnology to the textile industry. Nano-Tex is a fabric spill and stain resistance 

protection built into select textile fabric fibers themselves, versus topically applied or immersed chemical 

treatments.They added “filaments” nano-fiber cotton to give them a fluffy waterproof surface. The surface of the 

fabric has a microstructure which prevents the absorption of water and fat. Instead of spreading, liquid droplets 

that form the roll, carrying dirt[28]. 

  Nano Care Textile: (bottle ,drum , Fass, aerosol) prevents the penetration of dirt and moisture in fibres of: 

seat coverings (leather and fabric), carpets, chairs, sofa's, curtains, mattresses, canvas,…..It is  dirt, oil and water 

repellent, does not change the original look, extends the life span.Dirt does not penetrate into the fibres any 

more.It is colourless and non-toxic [29 ]. 

8. Nano-coating for wallcovering: is developed as a rollable wallcovering with a nano-ceramic coating 

called ccflex.  It is breathable while simultaneously water, flame, impact and chemical resistant. It is also 

lightweight.  ccflex is currently manufactured by Marburg, who purchased marketing rights in 2009 . 

9. Nano for carpet : Dura Tufting GmbH of Fulda (Germany) is offering “Carpet that cleans” the first carpet 

anywhere in the world that, equipped with nano-particles, is capable of freeing interior spaces from odours and 

damaging formaldehydes.  Household, animal or garbage and WC odor, as well as cigarette smoke and nicotine 

are all degraded. In this way the carpet provides a healthier room climate” [30]. 

(b ) Self-Cleaning: Photocatalysis coatings 

Photocatalytic self-cleaning is the property of surfaces coated with titanium dioxide (TiO2) nanoparticles. Its 

properties are super-hydrophilic of the surfaces witch are created by oxygen gaps on the TiO2 surface. 

Deposited dirt is broken down and lies loose on the surface,a water film washes dirt away. For the function to 

work, UV light, oxygen and air humidity are required and reduces maintenance requirement. Fewer detergents 

are required, resulting in less environmental pollution and less wear and tear of materials. UV light present in 

normal daylight is sufficient to activate the photcatalytic reaction fig. 5. Organic dirt on the surface of a material 

is decomposed with the help of a catalyst – usually titanium dioxide, which has been used in all kinds of 

products. At a nanoscalar dimension, titanium appears no longer white but transparent, and it‘s also hydrophilic. 

Photocatalytic surface coatings are applied to façade panels made of glass or ceramics or to membranes [7]. 
Fig. 5 The diagrams show organic dirt and grime is broken down and"decomposed". UV light, present in sunlight, is necessary to 

initiate photocatalysis.When water impacts on the surface, it spreads to form a film washing away the loose dirt. 

 

http://www.nanotex.com/
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Self cleaning glass categories: Glass coated or applied with hydrophilic layer that uses photocatalytic 

decomposition means that the glass will attract the water and make it spread out like a thin film. Glass coated or 

applied with a hydrophobic coating, also known as the "lotus effect" means the glass will repel water and any 

water that comes in contact with the glass will tend to have a minimum amount of contact with the glass and 

will create spherical droplets on the surface [31]. The façade of Muhammad Ali Center MAC, Louisville, 

Kentucky, USA is covered with ceramic tiles equipped with a photocatalytic self-cleaning surface coating. The 

coating is baked onto the glaze of the tiles and is therefore indefinitely durable. the surface is also air-purifying, 

breaking down pollution and exhaust gases from vehicles and industry in the surrounding atmosphere.[7] Nano-

coating for glass can be applied to windows of houses, apartments and offices, shower doors , glass doors and 

for all hygiene sensitive areas, such as nursing homes, hotels, guest houses, hospitals etc and all food storing and 

processing areas, kitchen sinks & washing basins (also enamel): toilets & bidets ,wall tiles [19].  

 Greenhouse and Self cleaning glass: Greenhouses need a lot of light .Therefore, it is often necessary to 

thoroughly clean greenhouses every few weeks from pollution such as Bird droppings, dust and moss by sealing 

the glass surface with Window Sealant  [32]. 

(c) Easy-To-Clean (ETC) coatings 

Easy-To-Clean surfaces are water- repellent and are often confused with other self-cleaning functions such as 

the Lotus-Effect but surfaces are smooth rather than rough. It is also often confused with other photocatalytic 

self-cleaning functions but surface coatings do not require UV light to function and their hydrophobic surface 

properties - as opposed to hydrophilic - cause water to run off in droplets rather than forming a thin film of 

water [16]. It does not mean that a surface with this treatment never needs to be cleaned, however the amount of 

cleaning required compared with that of traditional products can be reduced. In Kaldewei Kompetenz-Center 

(KKC), Ahlen, Germany; the enameled facade panels are colored in the company's typical color palette and are 

partially equipped with an easy-to-clean coating. 

(d) Antibacterial coatings 

In interior design of hospitals, all surfaces are areas particularly susceptible to germ transmission but also are 

suitable candidates for antibacterial surface coatings, whether enclosing surfaces such as floors, walls and 

ceilings or furnishing such as textiles, sanitary installations, shelves and worktops, and in particular knobs, 

buttons and switches that are in constant use by patients and staff. Antibacterial surfaces based on silver 

nanoparticles represent an effective and unobtrusive bacterial killer. The antibacterial effect of silver results 

from the ongoing slow diffusion of silver ions, when employed sensibly can offer significant benefits: Bacteria 

are targeted and destroyed. The use of disinfectants can be reduced. Supports hygiene methods especially in 

health care environments. Photocatalytic surfaces also have an antibacterial side effect due to their ability to 

break down organic substances in dirt [3]. 

(e) Anti-fogging coatings 
It means clarity for steamed-up surfaces. The solution is an ultra-thin coating of nanoscalar TiO2, which 

exhibits a high surface energy and therefore greater moisture attraction. On hydrophilic surfaces moisture forms 

an ultra-thin film instead of water droplets. Two aspects are common to all anti-fogging variants: condensation 

itself is not stopped. Instead, and more importantly, it remains transparent and therefore appears invisible. Anti-

fogging coatings can be applied to plastics, on bathroom mirrors and as glass surfaces in air conditioned rooms 

in the tropics, which tend to cloud as soon as outdoor air streams into a room. Anti-fogging sprays are effective 

temporary but the effect doesn’t last long [7]. 

(f) Anti-fingerprints coatings: 

It is used for no more visible fingerprints. The light reflections on the coating make steel or glass surfaces 

appear smooth, giving the impression of cleanliness that many users have come to expect.The coating alters the 

refraction the light in the same way the fingerprints itself does so that new fingerprints have little effect . The 

coating itself is ultra-thin and steel that has been coated can be bent into shape without the coating breaking or 

fracturing. These coatings are useful for stainless steel and sandblasted glass [15]. A result of the Italian research 

of Arpa Industriale, FENIX NTM is an innovative material created for interior design, suitable for both vertical 

and horizontal use. It lays out an altogether new road in the world of interior design: a smart, extremely matt, 

anti-fingerprint surface, a very low light reflectivity and a soft touch effect. It is a material suitable for: kitchens, 

hospitality, healthcare, bathroom, furniture. Its range of classical colours and its special features, among which 

the high resistance to scratches and impact, the ease of cleanliness and the excellent colour intensity, have 

already inspired new furniture and original interior design solutions [33]. 

(g) Anti-graffiti coatings 

Nanotechnology has provided a new means to protect existing walls and building fabric by anti-graffiti coatings. 

It is highly hydrophobic and dirt-resistant. The historic monuments such as the Brandenburg Gate in Berlin are 

protected with an anti-graffiti coating [15]. 

(h) Anti-reflective coatings  

Anti-reflective glass can now be used in large quantities in construction in order to benefit from the increased 

solar transmission resulting from broadband spectral de-reflection. Transparent nanoscalar surface structures, 
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consists of minute 30-50nm large silicon dioxide (SiO2) balls. It offers not only an innovative but also a cost 

effective and efficient anti-reflective solution [5]. 

A.2 Coatings (Environmental Materials):  

(a) Air purifying  
1. Indoors: The use of Nanomaterials is possible to improve the quality of air. It enables unpleasant odors and 

pollutants to be eradicated (Sustainable Environment). It does not replace ventilation, but improves air quality. 

Nanotechnology makes it possible to chemically decompose odours into their harmless constituent parts. Here 

the molecules are cracked, giving off steam and carbon dioxide. Air-purifying curtain materials can 

simultaneously be equipped with antibacterial properties fig. 6. Air purification technology is increasingly being 

used for textiles and paints [7]. 
Fig. 6 Air-purifying materials such as plasterboard or acoustic panels. The European headquarters of Hyundai Motors Europe in 

Offenbach, Germany, Is lined with air-purifying plasterboard panels – an interesting combination for a car manufacturer. 

 

 

 

 

 

 

 

 

 

 

 

2. Outdoors: Fig. 7 shows Jubilee Church, La Chiesa del Dio Padre Misericordioso, Rome, Italy: Made of 

prefabricated high-density concrete, their white color is achieved by adding Carrara marble and titanium dioxide 

to the mixture. The photocatalytic self-cleaning additive enables the architect to achieve his trademark white 

coloring in an urban environment that is heavily polluted by car exhaust gases. The building not only remains 

clean, the large surface area of the sails also helps combat pollution by reducing the amount of volatile organic 

compounds (VQCs) and nitrogen oxide in the air considerably.  
Fig. 7 Jubilee Church Exterior 

 

 

 

 

 

 

 

 

 

 

Electrochromatic and Photochromatic glass: Integrating electrochromatic glass in buildings means that a 

single switch is all that is required to change the degree of light transmission from one state to another (from 

transparent to darkened). The electrical energy required to color the ultra-thin nanocoating is minimal and the 

switching process itself takes a few minutes. Photochromatic glass is another solution for darkening glass 

panels. Here the sunlight itself causes the glass to darken automatically without any switching  ( [15]. 

(b) Fire-proof 

For Highly efficient fire protection , Light and transparent, a thickness of only 3 mm of a functional fill material 

between glass panels is sufficient to provide more than 120 minutes of fire resistance against constant exposure 

to flames of a temperature of over 1000°C. The pyrogenic silicic nanoparticles, or nano-silica, are only 7 nm 

large and due to their relatively large surface area highly reactive fig. 8.  
Fig. 8 Deutsche Post headquarters, Bonn, Germany where the Product SGG Contraflam fire safety glass is used 
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The landmark 160 m high office tower in Bonn accommodates more than 2000 members of staff. The oval 

tower is clad in high-tech transparent glazing and transparent materials are also used throughout its interiors: 

glazed partitions, glazed staircases and glazed connecting bridges are central elements of the interior design 

concept. Space, form, construction and materials are carefully coordinated, resulting in a harmonious overall 

concept [3]. 

(c) Scratchproof and abrasion-resistant 

Nanotechnology makes it possible to improve scratch-resistance with transparency which can be applied to 

different materials such as wood, metal and ceramics. Scratchproof paints and varnishes are desirable to protect 

the varnished surfaces of parquet flooring or the surfaces of other gloss lacquered surfaces [7]. 

B.  Energy 

B.1 Insuladd  

(a) Insuladd energy saving paint: Additive which is made up of a complex blend of ceramic microspheres, is 

designed to mix with any type of paint, including latex house paint, industrial coating, roof coating, epoxy, 

urethane, and even high temperature paint. Once it has been mixed and applied to the walls and ceilings of a 

home, it acts as a thermal radiant barrier fig. 9.  Insuladd products are specifically designed to reduce unwanted 

summer time heat gain and unwanted winter time heat loss from buildings [34]. It can be used to coat and 

insulate the interior and exterior of a home in order to maximize its protection and lower your energy costs.It is 

a safe, non-toxic product that also helps lessen a home’s carbon footprint by reducing its energy output..It 

creates an easy and effective method toward making the world a little greener [35]. 

 
Fig. 9 Insuladd paints 

 

 

 

 

 

 

 

 

 

 

 

(b) Insulated window coatings:  Helping companies reduce energy costs, for example, Industrial Nanotech, 

Inc. (Naples, Fla.) began operations in 2004. Its Nansulate line of coating products has been used worldwide. 

The coatings incorporate a nanotechnology-based material with very low thermal conductivity. This clear, paint-

on insulating coating can be used to reduce heat conduction as well as provide resistance to moisture, corrosion, 

mold growth, and ultraviolet (UV) rays. In most cases the nanocoatings are applied as a liquid using standard 

paint application equipment, and are fairly invisible over most surfaces, except glass. Painted on windows or 

skylights, the coating will give a slightly frosted look and allow through visible light while reducing heat loss 

and UV penetration. Thermal energy transmission can be reduced by nearly 35 percent at a product cost of 50 to 

59 cents per square foot [36]. 

B.2 Energy coating (for green building) 

Similar to the way a plant absorbs sunlight and turns it into chemical energy to fuel the growth of a plant, energy 

coatings absorb sunlight and indoor light and convert them into electrical energy [15]. 

(a) Thin film solar : Thin-film solar technologies often use nonsilicon semiconductor materials including 

copper, indium, gallium and selenium (CIGS) to create photovoltaic cells that convert sunlight into 

electricity.Nanosolar produces thin- film solar cell that can be integrated into buildings facades. It makes 

integrating solar into a building more like printing a newspaper, a major advance from glass plates that are 

installed on rooftops. Solar sheets can  be made for less than a tenth of what current panels cost at a rate of 

several hundred feet per minute.Its SolarPly BIPV panels, made from semiconductor quantum dots and other 

nanoparticles, will create solar-electric “carpet” to be integrated into commercial roofing membranes [3]. 

(b) Power plastic :  Konarka, the major producer of energy coatings, develops and manufactures “power 

plastic” that is inexpensive, lightweight, flexible and versatile in application than silicon-based solar cells . It is 

made from conducting polymers and nano-engeneerd materials that can be coated or printed onto a surface 

making it possible to incorporate a range of colors and patterns [37] .The light-activated power plastic film can 

be embedded within devices, systems and structures. The film can be produced in any color and transparency. It 

can be applied to structural systems, windows, roofs, glass and effectively produce energy [35]. 

B.3 Heat absorbing windows  

Heat absorbing windows, manufactured by Vanceva, offer solar performance superior to that of previously 

available laminating systems fig. 10. Alone, or when combined with solar management glass, this new glazing 
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interlayer provides the architectural marketplace with new, cost effective options to control heat and energy 

loads in buildings [15]. 
Fig.10 Heat absorbing windows 

 

 

 

 

 

 

 

 

 

 

 

B.4  Lighting 

(a) Ultra Low Energy High Brightness Light: Lighting will produce the same quality light as the best 100 

watt light bulb (Sustainable Energy), but using only a fraction of the energy and last many times longer. The 

Advanced Technology Institute is experimenting with Ultra Low Energy High Brightness (ULEHB) devices 

made of nano-composite materials. Potential uses such as variable mood lighting over a whole wall or ceiling 

opens up a range of exciting applications. ULEHBs are also expected to have wide uses in signage, displays, 

street lighting, commercial lighting, public buildings, offices and image projectors. The patented technology can 

also be used for low cost solar cell production and has the versatility to be tuned to produce colored light [38]. 

(b) Organic light-emitting diode (OLED): It is a light-emitting diode (LED) whose emissive 

electroluminescent layer is composed of a film of organic compounds. This layer of organic semiconductor 

material is formed between two electrodes, where at least one of the electrodes is transparent. When activated by 

electricity, they provide brighter, crisper displays on electronic devices and use far less energy than LEDs. TVs 

will be less than ¼ inch thick and will be able to be rolled up when not in use. OLEDs can be applied to any 

surface, flat or curved, to turn it into light source. In the future, light panels will replace light bulbs –walls, 

floors, ceilings, curtains, cabinets and tables could all become sources of light [3]. 

C. Design 

The Nano Towers: These were proposed as the new headquarters of the DuBiotech Research Park in Dubai. 

This mixed use development offers officespace, laboratories, hotel, residential and associated support facilities 

in a 262 m high tower fig. 11. The canopy at ground level provides sunshading while creating a dramatic 

entrance to the towers: a conceptual ground plane from which the towers grow. Architecturally interesting is the 

repetitive grid of the exoskeletal structure, which has non-curved beams of equal length. The entire facade of the 

tower is faceted, inspired by a nano scale carbon tube, the structure creates junctions where the geometry shifts 

from vertical to horizontal. This creates multiple opportunities for dividing the interior space along mullion 

lines[3]. 
 

Fig. 11 The Nano tower exterior, View between the towers, The canopy at ground level. 

 

VIII. Nanomaterials and sustainability 

The most compelling argument for using nanotechnology in architecture is for greater energy efficiency. 

Nanotechnology offers a new technological means with which to tackle climate change and help reduce 

greenhouse gas emissions in the foreseeable future. The use of nanotechnology in construction is strongly linked 

to sustainability witch three pillars are social, environmental and economic sustainability [7 ]. Nanotechnology 

is an enabling technology that is opening a new world of materials functionalities, and performances. But it is 

also opening new possibilities in construction sustainability. On one hand it could lead to a better use of natural 

resources, obtaining a specific characteristic or property with minor material use. It can (also) help to solve 

some problems related to energy in building (consumption and generation), or water treatment to mention only a 

few matters” [39]. Sustainability is defined as “the ability to provide for the needs of the world's current 

population without damaging the ability of future generations to provide for them”. The new characteristics of 
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Nanomaterials affect the achievement of sustainability and as to achieve the highest benefit to humans and the 

environment and the economy.Nanomaterials will produce buildings lighter, smaller and more robust which will 

save in the cost of construction and save a flat earth for future generations and maintain the natural materials and 

natural terrain of the mountains, plains, forests and all of this supports the idea of sustainability [3]. 

IX. Nanomaterials and Green nanoarchitecture  

A. Definition of Green nanotechnology:  It is the development of clean technologies, "to minimize potential 

environmental and human health risks associated with the manufacture and use of nanotechnology products, and 

to encourage replacement of existing products with new nanoproducts that are more environmentally friendly 

throughout their lifecycle"[ 15]. 

B. Green Nanotechnology goals: Producing nanomaterials and products without harming the environment or 

human health, It uses existing principles of Green Chemistry and Green Engineering to make nanomaterials and 

nano-products without toxic ingredients, at low temperatures using less energy and renewable inputs wherever 

possible, and using lifecycle thinking in all design and engineering stages. It also involves developing products 

that benefit the environment either directly or indirectly. Nanomaterials or products directly can clean 

hazardouswaste sites, desalinate water, treat pollutants, or sense and monitor environmental pollutants. 

Indirectly, self-cleaning nanoscale surface coatings could reduce or eliminate many cleaning chemicals [16]. 

C. Green Nanotechnology and sustainability: Sustainable architecture seeks to minimize the negative 

environmental impact of buildings by enhancing efficiency and moderation in the use of materials, energy, and 

development space [40]. One of the key selling points of green nanotechnology is its promise of more 

sustainable production of goods, by using less energy and resources (e.g. raw materials, water) and using less 

toxic materials [15]. 

D.Green Nanoarchitecture and its applications: There is an insistence on continuity in the employment of 

new technology in architecture and interior design so as to make the green nano architecture a guarantee for 

benefiting from nano technology and for avoiding its side- effects on society and the environment [41]. 

D.1 Utopia One: Dubai tall emblem structure   

Designed by Cesar bobonis-zequeira, Ivan perez-rossello and teresita Del valle designed 'utopia one' fig. (12) for 

the Dubai tall emblem structure competition in Zaabeel Park, using thin photovoltaic film  to gain energy for run 

services in tower for Sustainable Environmental Objective fig. 12. The tower and its elements are composed of 

materials that resemble a smooth sculptural piece that are integrated into the park. The base behaves as a single 

unit housing the programmed spaces, entry areas and existing walkways. Form creates a courtyard intended for 

gatherings and general leisure. Conceptually, the structure reacts to the gravitational forces that act upon it and 

gives the allusion of hovering above the ground. The tower grows from the base element becoming an extension 

of the sculpture giving way to the observation deck. The elevator is constructed of glass all around and encased 

inside a shaft with a glass exterior to permit views to the outside as one rises. The observation deck (oculus 

platform) is formed by a ring that supports a glass floor intended to give the sensation of flight. Nano-cell 

technology will be integrated to the exterior skin of the building, providing a portion of the energy to run the 

elevator systems, HVACs systems and electrical systems. Nano-cell technology is a thin photovoltaic film 

bonded to metal surfaces. Heat sensitive glass reacts to the sun’s position and controls the heat gain in the 

glassed surfaces. Water management features will reuse grey water for irrigation and provide water for the 

HVACs systems [3]. 
Fig. 12 bird’s eye view of ‘utopia one’, 'utopia one' power, through Nano technology and Interior view  

D.2 Nano Vent Skin (CO2 Filtering Solar Micro-turbines)  

Nanosensors can monitor temperature, humidity, and airborne toxins, vibration, decay and other performance 

concerns in building components, from structural members to appliances. The Nano Vent-Skin is a zero-

emission material that takes a tri-partite approach (sunlight, wind, CO2) towards energy efficiency. This project 

was born as an alternative to all the gigantic projects being built around the world, where it seems that in order 

to be green you have to think big and build something impressively huge.Nano Vent-skin (NVS) tries to make 

people think on a smaller scale and apply it to existing buildings, houses and structures (tunnels, road barriers, 
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etc) to generate energy. Fig. (12) NVS interacting with sunlight, wind and CO2.How does NVS work? The outer 

skin of the structure absorbs sunlight through an organic photovoltaic skin and transfers it to the nanofibers 

inside the nano-wires which then is sent to storage units at the end of each panel.Each turbine on the panel 

generates energy by chemical reactions on each end where it makes contact with the structure. Polarized 

organisms are responsible for this process on every turbine‟s turn.The inner skin of each turbine works as a 

filter absorbing CO2 from the environment as wind passes through it [15]. 

X. Application  study 

Fig. 13 The design of the researcher for a patient room in a hospital for the treatment of breast cancer 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. Design concept 

We choose a patient room in a cancer breast hospital to demonstrate concepts for a general strategic approach to 

using nanosurfaces in the interior design and furniture of the room ;treatments that offer sustainable solutions.  

In this place it is better to avoid the use of a lot of detergents, because they are a source of water pollution. They 

are dangerous in particular for sick people with a less efficient immunitary system so using anti-bacterial tiles 

can remove the most dangerous and antibiotic-resistant bacteria.For example , Air-purifying curtain materials 

can simultaneously be equipped with antibacterial properties.We can choose from Various products are already 

available on the market, with or without antibacterial combination 

 

B. Nanosurfaces in the interior design and furniture of the room. 
 

Table (1) shows Nanosurfaces in the interior design and furniture of the room. 

 

 

 

 

 

 

 

We can also use  a TV: Anti-reflective , TV/Radiobuttons: Anti-bacterial , Doorknobs: Anti-fingerprints, 

antibacterial and for the bathroom we can use W.C.: Easy to clean , Shower Screen: Easy to clean, anti-fogging , 

and a Mirror : Anti- fogging . 

XI. Conclusion 

1. The nanotech revolution can bring dramatic improvements in building performance, energy efficiency and 

sustainability to building projects , thus nanoarchitecture will be the upcoming new architectural trend of the 

contemporary time and will be a key contributor in the creation of a more sustainable society. 

2. More for less: Nanomaterials is about getting more function on less space. Efficiency and getting more with 

less is essential for sustainability. 

1 Tiles: Anti-bacterial 6 Sofa : Dirt-repellent 

2 Wall Paint: Air-purifying 7 Call-button: Anti-bacterial 

3 Curtains: Air-purifying 8 Light Switch: Anti-bacterial 

4 Window: Self-cleaning photocatalytic 9 
Table Surface: Anti-fingerprints, 

scratchproofing 

5 Bedding: Anti-bacterial 10 Commode : self –cleaning wood 
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3. Green Nanotechnology is the development of clean technologies. It produces nanomaterials and products 

without harming the environment or human health, and produces nano-products that provide solutions to 

environmental problems. 

4. The green nano architecture is the guarantee for benefiting from nanotechnology and nanomaterials in interior 

design with avoiding its side- effects on society and the environment. 

XII. Recommandations 

Interest in nanotechnology science education that a nanotechnology course must soon be required in most 

interior design , engineering and architecture curricula to achieve the benefits gained from it economically, 

environmentally and socially. Upcoming designers, rather than designing according to the specific properties of 

various materials, should be able to define the performance criteria they are looking for and then have materials 

designed to meet these criteria. They have to propose alternative material studies to their organisation, or to 

suggest projects involving sustainable and nanotechnology principles .They must be curious, read and get on the 

net and investigate the development of new materials and new properties, in order to expand your traditional 

palette. 
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