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COMMON GUIDELINE OF PREVENTION MEASURES IN SAFE PRODUCTION AND USE OF 

NANOMATERIALS IN STONE SECTOR. 

This report is included in the task “O1-A4. Common guideline of prevention measures in safe 

production and use of nanomaterials in Stone Sector”, corresponding to Intellectual Output 1 " 

Guideline of risks, health and environmental prevention measures in safe productionand use of 

nanomaterials in Stone Sector" of the NanoSafe project. 

The use of nanomaterials is representing a revolution in improving the performance of products 

made from natural stone. The mechanical characteristics of stone materials haveincreased their 

properties thanks to the use of coatings and surface treatments based on the application of 

nanoparticles and nanocomposites. But at the same rate as the quality ofthe material has 

increased with the application of these nanocomposites, the safety of workers is being greatly 

compromised. Nanomaterials are an invisible threat to workers' health. 

Despite the advantages they offer, many workers are not aware that they are working with them 

and their harmful effects are not yet clear. Numerous studies stablish that there areproven 

health risks linked to various manufactured nanomaterials, which, given their size, can interact 

at the cellular level. 

Therefore, there is a need for updated knowledge on the part of users about possible adverse 

health effects on workers and for the adoption of measures to control the risk. 

Thanks to the research carried out in the previous studies, a methodological framework of 

preventive measures in the handling and application of nanomaterials in products for the stone 

sector has been implemented in the 3D training tool. 

The development of the Guideline of risks, health and environmental prevention measures in 

safe production and use of nanomaterials in stone sector, which is available to allworkers in the 

stone industry, has been the central task of this first Intellectual Output. 

The Guideline and all the information about the project are available in the following url:  

- NanoSafe project web: https://www.nanosafeproject.eu/  
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1. INTRODUCTION 
Nanotechnology, in recent years, is dramatically revolutionizing the industrial development of 

new materials. The continuous advances in the field of nanotechnology, its rapid 

implementation throughout the industrial fabric and the high number of nanomaterials used in 

different industrial sectors, are coming up against a limited level of knowledge about the health 

and safety risks that nanomaterials generate for workers and the environment. 

Now, the great revolution of nanotechnology, after great progress in other sectors, is reaching 

the construction sector, generating great changes in the traditional methodology of 

manufacturing construction materials. Therefore, it is necessary to reconsider the risk 

assessment and the effectiveness of preventive measures usually applied in workplaces with 

exposure to nano agents. 
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2. BASIC CONCEPTS 
Before delving into measures to prevent exposure to nanomaterials, it is necessary to know a 

few terms: 

 

2.1. Nanotechnology 

In recent years, the most famous concept related to the great development in the world of 

science and technology is nanotechnology. The term "nanotechnology" was first used in 1974 

by Professor Norio Taniguchi of the Tokyo University of Science to describe the basic concepts 

of manipulating matter at the nanometre level (Quintili, 2012). In July 1990, one of the first 

international symposia on Nanoscience and Nanotechnology was held in Baltimore (USA), where 

the study of nanomaterials and nanotechnology was formally defined as a sub-area of the basic 

sciences.  

Nanotechnology makes it possible to produce new materials, structures and devices with 

extraordinary properties by exploiting the different characteristics of materials at the nanoscale 

(European Commission, 2012b).  

 

2.2.  Nanomaterial 

In Europe, the most common definition of nanomaterials is that recommended by the European 

Commission, and definitions in ISO standards of a wide range of nano terminology. 

According to Commission Recommendation 2011/696/EU1 a nanomaterial is: "A natural, 

incidental or manufactured material containing particles, in an unbound state or as an aggregate 

or as an agglomerate and where, for 50% or more of the particles in the numerical particle size, 

one or more external dimensions is in the size range 1 nm-100 nm. 

Nanomaterials started to become popular in the 1980s, encompassing particles within a range 

of 1-100 nm, at least in one dimension. At these scales, due to an increase in specific surface 

area per unit volume, the usual laws of physics cease to apply, and quantum physics sets out its 

precepts, manifesting different optical, mechanical, magnetic, electrical, thermal and biological 

properties than usual. 

Since 1990 there has been a rapid growth in the development of nanotechnology (Bystrzejewska 

et al., 2009) due to the development of synthesis techniques and equipment that allow the 

manipulation of nanoparticles (Nowack & Bucheli, 2007). 
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2.3.  Nanoproduct 

The advent of nanotechnology has led to the development of countless new applications and 

products, encouraging the incorporation of nanostructured materials into commercial products 

known as nanoproducts. The trend in the diversification and manufacture of nanoproducts will 

increase exponentially in the years to come, as they will be offered to consumers as affordable 

wonder products (Chih-cheng et al. 2012). 

The variety of nanoproducts has grown by leaps and bounds and will continue to do so, including 

textiles, cosmetics, paints, food supplements, electronic devices, cleaning products and 

construction materials, among others (Wilson Center, 2015). 
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3. NANOTECHNOLOGY IN THE CONSTRUCTION SECTOR  
The construction sector has also received many innovations so far in relation to the use of 

nanotechnology. The applications of nanotechnology in building materials today offer new 

opportunities in the sector, generating materials with specific and advanced properties such as 

higher mechanical strength, higher durability, corrosion resistance, fire resistance, 

superhydrophobic materials, self-cleaning, antibacterial, etc.  

Despite this, nanotechnology in the construction industry, compared to other sectors, is at an 

early stage of development and expansion. This situation is justified by the traditional inertia of 

the sector to invest little in innovation and exploit ideas that have been contributed by other 

sciences and industries, and the high level of initial capital required for the provision of nano-

instrumentation for research and technical development is also not motivating. 

On the other hand, nanoproducts may not be competitive, compared to the acceptable 

performance and price of existing products, although the most important factor in the slow pace 

of use of nanomaterials in this sector is the lack of knowledge about nanotechnology in the 

industrial sector and the lack of connection between research and industrial development. 

However, the potential of nanotechnology applications cannot be ignored, and the use of 

nanoproducts in construction is expected to increase as a result of the small quantity needed to 

achieve the properties in products and the expected decrease in the cost of nanomaterials when 

produced in large quantities. 

Nanotechnology is capable of improving the properties of traditional materials or developing 

new ones (Hanus & Harris, 2013), some examples illustrating possible applications are given 

below. 

• Firstly, in relation to cement derivatives, by adding carbon nanotubes and nanofibres, 

the strength of cement can be doubled (Nasibulina et al., 2010). Nano-silica also makes 

it possible to obtain high-strength concretes that can reach 500MPa (Schmidt et al., 

2013).  

 

• As for coatings, it is possible to provide antimicrobial properties with the addition of 

nanosilver, for use in hospital environments, for example (Kumar, Vemula, Ajayan, & 

John, 2008).  

 

• Another solution to prevent potential road failures due to water penetration is to 

provide the soil with hydrophobic properties while improving its geotechnical properties 

(Ugwu, Arop, Nwoji, & Osadebe, 2013). 

In the construction sector, nanomaterials are often used in the form of additives, coatings and 

treatments. Studies in Switzerland and Japan show that nanomaterials such as Ag, CeO2, Fe2O3, 

SiO2, TiO2, ZnO and Al2O3 are already present in the construction sector. Despite their presence 

in various building materials, products containing nanoparticles in their composition and used 
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in the sector are still niche products in Europe and very little information is currently available 

on them, both in the health and environmental fields. 

 

3.1. Most used nanomaterials in construction 

TITANIUM DIOXIDE (TiO2) 

 

Figure  1. Titanium dioxide. Source: www.nanomateriales.lineaprevencion.com 

Its main applications on site are as follows:  

• Structures:  

Concrete and Cement: in external coating for self-cleaning surfaces. 

 

• Finishes and coatings:  

o Paints provides photocatalytic and self-cleaning functionalities. 

o Surface coatings on wood provides protection of wood against ultraviolet 

radiation. 

o Insulation/enclosures: in window glazing, it has anti-fogging, dirt resistance, 

self-cleaning and photocatalytic properties. 

 

• Insulation/enclosures: 

Windows/Glasses: in glazing, has anti-fogging, dirt resistance, self-cleaning and 

photocatalytic properties. 

 

http://www.nanomateriales.lineaprevencion.com/
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• Installations: in solar cells for energy generation. 

 

• Infrastructures: in asphalt, road pavements, acoustic screens and tunnels: for durability, 

noise reduction, reduction of air pollutants. Photocatalytic activity in tunnel walls. 

ZINC OXIDE (ZnO) 

 

Figure  2. Zinc oxide. Source: www.nanomateriales.lineaprevencion.com 

 

Its main applications on site are as follows:  

• Finishes and coatings:  

o Paints: provides resistance, photocatalytic activity, biocidal activity, self-

cleaning, maintain transparency, hydrophobic. 

o Surface coatings on wood: provides protection of wood against Ultraviolet (UV) 

radiation. 

 

 

 

 

 

 

http://www.nanomateriales.lineaprevencion.com/
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SILICON DIOXIDE (SiO2) 

 

Figure  3. Silicon dioxide. Source: www.nanomateriales.lineaprevencion.com 

 

Its main applications on site are as follows:  

• Concrete and Cement: concrete and Cement: it produces ultra-strong concretes and 

cements, improving mechanical strength, protecting it from corrosion, increasing its 

durability and making it more permeable to water. 

 

• Finishes and coatings:  

o Ceramic materials: applied in coatings, has cooling, anti-reflective and fire-

resistant properties. 

o Paints: improves adhesion and durability. 

o Surface coatings on wood: applied on the surface, it protects wood by making it 

hydrophobic. 

 

• Insulation/enclosures: 

Windows/Glasses: in glass, this nanomaterial protects it from fire or heat sources and 

even has anti-reflective properties. 

 

 

 

 

http://www.nanomateriales.lineaprevencion.com/
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CARBON NANOTUBES (CNT) 

 

Figure  4. Carbon nanotubes. Source: www.nanomateriales.lineaprevencion.com 

 

Its main applications on site are as follows:  

• Structures: 

o Concrete and Cement: in concrete improves mechanical properties. 

o Steel: it has been identified as a possible replacement for steel wires by this 

nanomaterial for future use. 

 

 

 

 

 

 

 

 

 

http://www.nanomateriales.lineaprevencion.com/
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COPPER OXIDE (CuO) 

 

Figure  5. Copper oxide. Source: www.nanomateriales.lineaprevencion.com 

 

Its main applications on site are as follows:  

• Structures 

o Steel: produces corrosion resistant steels and facilitates weldability. 

 

 

 

 

 

 

 

 

 

 

 

http://www.nanomateriales.lineaprevencion.com/
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SILVER (Ag) 

 

Figure  6. Silver. Source: www.nanomateriales.lineaprevencion.com 

 

Its main applications on site are as follows:  

• Finishes and coatings: 

o Paints: the nanomaterials in this material, applied as paint, have antibacterial 

properties. 

• Insulation/Enclosures: 

o Windows/Glass: has self-cleaning properties on glass. 

 

 

 

 

 

 

 

http://www.nanomateriales.lineaprevencion.com/
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4. NANOMATERIALS IN STONE SECTOR 
In the natural stone sector, there are numerous situations of exposure to nanoparticles. These 

situations range from the cutting of stone material, the application of paints or varnishes to the 

application of nano-treatments.  

Cutting stone material with a saw, polishing, sweeping away dust, etc., generate the suspension 

of nanoparticles capable of penetrating the body through the respiratory tract and even the 

digestive tract, as in the case of the application of varnishes or paints. 

Because of their greater complexity and innovative interest, we will focus on nano-treatments. 

Numerous treatments are currently available on the market to treat stone against deterioration. 

The most popular treatments today are consolidants and water repellents, and in addition to 

conventional treatments, nanoparticulated treatments have recently appeared on the market.  

In addition to consolidants and water repellents, we can also find, although to a lesser extent, 

oil repellents. 

 

4.1. Consolidants 

Consolidation is the treatment aimed at decreasing the porosity and increasing the cohesion of 

the stone and thus increasing its mechanical strength. For consolidation to work as intended, 

the consolidant must be applied homogeneously and penetrate deeply, the latter requirement 

depending on factors such as the porous structure of the stone, the chemical properties of the 

consolidant and the application system. 

The characteristics that a consolidant must meet are as follows (Wheeler G., 2005):  

-It must increase the mechanical strength of the material.  

-It must penetrate into the interior of the rock material.  

-The alterability of the consolidated rock must be lower than that of the untreated rock. 

-Must allow the passage of water vapour through the rock to prevent the accumulation of both 

water and salts.  

-It must be compatible with the rock, avoiding the formation of harmful compounds or 

compounds that may react with the rock components. 

-From a physical point of view, the properties of the treated material should be similar to those 

of the untreated material to avoid the occurrence of stresses between the treated layer and the 

internal substrate. 

- A good consolidant should not change the appearance of the stone. The stone should not suffer 

variations in colour or gloss as a result of the treatment. Furthermore, over time, it must remain 

resistant to environmental agents, especially ultraviolet radiation. 
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The rise of nanomaterials has led to their adaptation to all fields, including the natural stone 

sector. In recent years, nanomaterials with a consolidating effect have been developed in an 

attempt to overcome many of the disadvantages of conventional consolidants.  

The improvements have been made possible by the nanometric size of the nanoparticles (1-100 

nm), which gives them a greater specific surface area and, therefore, greater reactivity (Miranda, 

2006; Berlanga, 2013). 

 

Figure  7. Natural stone treated with Ca(OH)2/ZnO NPs under UV light. Source: Cultural Heritage—Science, Materials 
and Technologies 

 

Among the characteristics of the consolidants that are improved by the fact that the particles 

are nanometric are the increase in the penetration capacity of the products (D'Armada and Hist, 

2012), greater capacity to react with the substrate, greater coating capacity, without negatively 

altering its breathability and avoiding the cracking of the consolidant.  

Among the most widely used consolidants currently in use are:  

LIME NANOCONSOLIDANTS 

The addition of colloidal calcium hydroxide nanoparticles whose solvent is an alcohol, favours a 

higher carbonation speed, a complete conversion and a higher concentration and depth of 

penetration of calcium hydroxide in the treated material (De Rosario, I., 2017). 

SILICA NANOCONSOLIDANTS  

Another type of nanoparticulate treatment is silica nanoconsolidants. These binders are 

formulated based on a colloidal dispersion of nanosilica in an aqueous dispersion. After the 
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water evaporates, the silica nanoparticles aggregate to form a silica matrix (Ripoll, A., 2020). 

Basically, these are colloidal dispersions of nanometric silicon dioxide, which on drying form 

silica gels similar to those produced when ethyl silicate reacts with the stone material, giving rise 

to adhesive properties.  

 

4.2. Water repellents 

Water repellents reduce the absorption of water through the surface of the stone by modifying 

the surface tension of the stone, preventing the penetration of water at depth, but still allowing 

water to escape from the inside to the outside.  

A good water repellent should have the following characteristics (Villegas et al., 2003; Amoroso 

and Fassina, 1983): 

-Null or minimal influence on the optical properties of the stone material. 

-Stability to weathering agents and UV radiation to ensure a certain effectiveness of the 

treatment over time. 

-Good adhesion to the substrate and resistance to washing. 

-Ease of application. 

-Impermeability to water in liquid state. 

-Permeability to water vapour. So that, if the water in liquid state manages to penetrate the 

interior of the stone, it can evaporate. 

-Reversibility or re-treatability. 

-No harmful by-products when applied. 
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Figure  8. Natural stone treated with water repellent. Source: CSIRO. 

Like consolidating nanoproducts, water-repellent nanoproducts have appeared in recent 

decades and, again, being nanometric particles, their penetration capacity improves, giving 

them better performance than conventional treatments. 

With the addition of nanoparticles, water repellency is sometimes improved, and 

superhydrophobicity can even be achieved. 

The addition of inorganic nanoparticles such as silica, aluminium, tin and titanium oxides to 

commercial polysiloxanes causes, after their application to the stone, the appearance of a 

certain surface roughness and a reduction in surface energy, which gives the stone hydrophobic 

properties (Manoudis, 2009). 

In addition to inorganic particles, silica nanoparticles are also of particular interest. They have 

proven effective as consolidants and water repellents applied on siliceous rocks, granites and 

sandstones (Pérez, N., 2017). These nanoparticles, added to a mixture of organic and inorganic 

silica oligomers in the presence of a surfactant, allow superhydrophobic surfaces to be obtained 

(Facio and Mosquera, 2003).  

Other nanoparticles used to achieve the water repellent effect are nano-hydroxyapatites, which, 

when added to TEOS, considerably improve the mechanical properties and resistance to 

accelerated ageing tests (De Rosario, 2017). 
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4.3. Oil repellents 

In recent years, the application of materials that provide anti-graffiti protection together with 

hydrophobic properties has been strongly encouraged in order to reduce maintenance costs and 

minimise restoration interventions. For these applications, coatings must be manufactured that 

simultaneously exhibit hydrophobic and oleophobic properties to prevent or limit the 

penetration of stains into the pores of the stone. Such materials have been successfully made 

with long hydrocarbon side chains or fluorinated compounds, the latter providing the 

oleophobic properties. Other effective strategies have involved the addition of nanoparticles in 

fluorinated polymers. Although the importance of stone coatings capable of repelling not only 

water but also other substances is recognised, the current literature emphasises the protective 

behaviour against water, while the oleophobicity of the surface is much less investigated. 
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5. APPLICATION OF NANOPRODUCTS 
The effectiveness of the application of a treatment depends on the depth of the treatment, the 

distribution pattern generated in the porous structure and other factors such as the adequacy 

of the treatment applied, the type of material, the concentration of the treatment, the contact 

time, the working conditions, etc. 

Two types of application methods can be distinguished: 

5.1. Laboratory application 

If the stone material can be moved and transported to a laboratory, application methods are 

often more effective than in-situ application methods. Laboratory application methods include: 

5.1.1. Immersion 

A method of applying treatments in immersion. This process involves complete immersion of 

the stone material in the treatment. It is usually carried out at ambient pressure and 

temperature, although variations can be made in these parameters. different conditions of 

pressure and temperature. It is advisable to add the treatment solution gradually to allow the 

air to escape from the porous system. 

A variant of this method is to perform it under vacuum, which usually results in a higher 

penetration. In this method, it is necessary to make use of a vacuum vessel, a solution tank and 

a pump. When a sufficiently low pressure is reached, the penetration of the solution is 

facilitated. When the object is completely covered, the valve is closed, maintaining the pressure 

for a while, and then the pump is closed, returning to atmospheric pressure. 

5.1.2. Capilarity 

Another method of applying the treatment is capillary action. In this case, the stone material is 

placed inside a container that can be covered to prevent evaporation of the solvent. The solution 

penetrates the material through the porous structure. As in the previous case, the solution is 

added slowly to allow air to escape from the porous system. 

 

5.2. On site application 

When the application has to be carried out in situ, it is generally more difficult to achieve high 

penetration. Among the most frequently used types of in-situ application are: 

5.2.1. Sprayed or aerosolised solutions 

This method achieves a good penetration depth. The pure solvent or a very dilute solution must 

be vaporised so that diffusion is favoured and therefore penetration is increased.Penetration is 

increased by using hot solutions and progressively increasing their concentration. 

5.2.2. Application by brush or roller.  
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Application by brush or roller does not generally allow good penetration.  

5.2.3. Direct application 

Direct application aims at a high contact time. For this purpose, tampons covered with plastic 

material are used to prevent evaporation. This method allows application over large surfaces 

provided that a mechanism is available to allow recovery of the excess solution. 

This system can be improved by generating pressure conditions below atmospheric pressure so 

that, once the excess solution has been applied, the air is extracted so that the solution adheres 

to the surface of the stone material. 
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6. ASSOCIATED RISKS. 
Scientific data on the health and safety effects of nanomaterials on workers are scarce. 

Therefore, consideration needs to be given to whether the nano-sized particle poses a different 

risk than non-nano-sized particles of the same composition.  

As the particle size decreases, the specific surface area increases and thus the reactivity of the 

particle increases. reactivity increases. Due to this increase, nano-sized particles can cause 

adverse effects on the cause different adverse health effects in the body than those caused by 

non-nanosized particles of the same composition. particles with the same chemical composition, 

as they may interact in the body in different ways. organism in different ways. 

If nanoparticles exhibit novel physico-chemical properties in comparison to the same particles, 

there is a possibility that this may be accompanied by new toxicological properties. toxicological 

properties. Therefore, the risks associated with nanomaterials will be mainly related to particle 

size. mainly related to particle size. 

 

6.1.  toxicological propierties. 

Some of the toxicological properties of nanomaterials are:  

-Translocation: Given their nanometric dimension, nanomaterials can reach parts of biological 

systems that are not normally accessible to larger particles. This includes an increased ability to 

cross cell boundaries, or to pass from the lungs into the bloodstream and from there to all organs 

of the body, or even through deposition in the nose, to pass directly into the brain. This process 

is known as translocation, and in general, nano-objects can translocate much more easily than 

other larger structures.  

-Toxicity: Nanoparticles have a much larger surface area than the same mass of large particles. 

To the extent that surface area is a factor in toxicity, this clearly implies a possible increase in 

the toxic effects of nano-scale particles.  

-Biospersistence: some nanoparticles (e.g. nanowires), show a high ratio of biopersistent 

appearance, with similar morphology and durability to asbestos fibres, and are therefore likely 

to persist in the lungs if inhaled, causing inflammation and ultimately disease.  

-Solubility: Size reduction in some nano-objects has been shown to be associated with increased 

solubility. This effect could lead to increased bioavailability of materials that are considered 

insoluble or poorly soluble at the large particle size. 

 

6.2. Toxicological effects. 

The toxicological effects of nanomaterials on the body depend mainly on: 
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Factors related to exposure: routes of entry into the organism, duration and frequency of 

exposure and environmental concentrations. The deposition and absorption of nanoparticles 

into the body occurs mainly via three main routes: the inhalation, dermal and digestive routes.  

Through the respiratory route, depending on the form and chemical composition of the 

nanomaterial, it can penetrate and be deposited in different parts of the respiratory tree. This 

is the main route of exposure for construction workers, especially during machining work on 

nanomaterials in which dust [cutting, sanding, drilling, boring, drilling, etc.] or mist [paint 

spraying] is generated. 

The dermal route has to be taken into account as smaller particles are more likely to pass 

through the skin, so this route becomes more important in tasks where a large part of the 

worker's body is in contact with nanomaterials. 

Nanomaterials can also enter the body via the digestive tract as a result of poor hygienic 

practices during the handling of nanomaterials or by swallowing those retained in the upper 

respiratory tract. 

Factors related to the exposed worker: individual susceptibility, physical activity in the 

workplace, deposition site and the route activity in the workplace, site of deposition and route 

taken by nanomaterials once they enter the body. penetrate the body.  

Factors related to the nanomaterials: intrinsic toxicity of the nanomaterial. 

Although there is very little information on the safety hazards that nanomaterials may pose, the 

risks of fire and explosion are known to be of most concern.  

Particle size or specific surface area is one of the factors involved in the ease of ignition and 

explosive violence of a dust cloud. Because of their size, they can remain airborne for long 

periods of time, thus increasing the possibility of creating potentially explosive dust clouds, and 

because of their larger surface area, nanoparticles can be easily electrostatically charged, thus 

increasing the risk of ignition.  

However, particulate nanomaterials in the form of dust may pose explosion risks, while their 

corresponding materials may pose an explosion risk. explosion risks, while their corresponding 

materials may not. As a general rule, the quantities handled are generally small, so the risk of 

explosion is greatly reduced. to a large extent.  

Some nanomaterials have to be considered as having the potential to cause an explosion and 

therefore require special working conditions, therefore require special working conditions (inert 

atmospheres). 

Studies on the toxic implications of nanomaterials show, for example, that titanium dioxide and 

zinc oxide nanoparticles used in sunscreens could cause DNA damage in mice. 
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One of the first cases of death from exposure to nanoparticles was reported in 2009 when two 

female employees at a factory in China died from pulmonary fibrosis caused by the presence of 

nanoparticles of acrylic resins. 

Some of the health risks posed by nanomaterials used in construction mentioned above are 

outlined below. 

• TITANIUM DIOXIDE (TiO2). Inhalation may produce inflammatory and genotoxic effects. 

The inflammation, which can sometimes be reversible, depends on the surface area per 

unit mass ratio and the duration and concentration of exposure. 

Studies show that the toxicity of the anatase form of TiO₂ is greater than that of the 

rutile form. In in vitro studies, TiO₂ anatase induces oxidative stress in human lung tissue 

with DNA damage. In long-term exposures of TiO₂ anatase, carcinogenic effects have 

been observed. TiO₂ is not absorbed through intact skin. 

 

• ZINC OXIDE (ZnO). Studies show that it causes oxidative stress reactions in lung tissue 

and DNA damage. By inhalation, inflammatory effects on the lung and systemic effects 

have been observed; distribution in the body is affected by the solubility of the particles. 

Genotoxic effects have been observed in in vitro studies, whereas in vivo studies were 

negative. Dermal absorption is limited and no local effects have been observed. 

 

• SILICON DIOXIDE (SiO2). Toxicity depends on the crystalline structure present. 

Amorphous silica, unlike crystalline silica, has low toxicity and does not produce 

progressive fibrosis. Silica fume is mainly composed of amorphous silica, although it may 

contain a higher or lower percentage of crystalline silica, depending on the production 

process. 

 

• CARBON NANOTUBES (CNT). They can be single-walled (SWCNT) or multi-walled 

(MWCNT). They exert pulmonary toxicity: inflammation, fibrosis and epithelioid 

granulomas. CNT toxicity is related to the type of nanotube (SWCNT or MWCNT), the 

stiffness and its length/diameter ratio. Toxicity is also influenced by the synthesis 

process and the presence of active groups, e.g. carboxylic acids. During synthesis, 

catalysts such as iron and nickel are used, which can remain as small impurities and 

increase toxicity. Similar reactions to asbestos can be assumed for nanotubes of any 

composition that are in the form of loose fibres, not as short or entangled fibres. CNTs 

longer than 20 µm have been found to be associated with mesothelioma. 

 

• COPPER OXIDE (CuO). Nanometric CuO particles are more toxic than stabilised metallic 

copper. The solubility of this nanomaterial and the release of copper are responsible for 

the toxic effect, producing an inflammatory response. 

 

• SILVER (Ag). The toxic effects produced by nano-sized silver particles are poorly 

understood. Upon inhalation, they are distributed through the blood and can 
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accumulate in various tissues and produce effects on the liver and the immune system. 

Through the olfactory nerve they can reach the brain. Nano-sized silver is known to have 

a lethal effect on bacteria and fibroblasts. 
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7. PREVENTION MEASURES  
The collection of information to identify the hazards of each nanoproduct should focus on the 

search for data on its physico-chemical characteristics and properties. Information can be 

obtained from labels (pictograms), safety data sheets, European Commission recommendations 

and other sources such as databases or scientific literature. databases or scientific literature.  

The preventive measures to be put in place will be adapted to each work situation according to 

the nanomaterials used and the available information on exposure. For the appropriate 

selection of these measures will require knowledge of the type of process, the characteristics of 

the nanomaterials present, and the the characteristics of the nanomaterials present, the 

potential exposures (frequency and duration of operations), the procedures duration of 

operations), the procedures, the characteristics of the workplace, etc. 

Exposure to hazardous substances shall be avoided whenever possible, preferably by eliminating 

the substance, avoiding exposure or substituting the material with a less hazardous material. If 

the use and generation of nanomaterials cannot be eliminated or replaced by less hazardous 

materials and processes, exposure of workers shall be minimised by technical source control 

measures, organisational measures and personal protective equipment as a last resort. 

In the implementation of preventive measures, it is advisable to follow a well-established 

hierarchy of control hierarchy of control:  

• Process modification: to minimise exposure, changes can be made to work procedures, 

such as reducing the amount of nanomaterial in certain activities or replacing 

nanomaterials in powder form with another form of presentation in which the 

nanomaterial is in a liquid medium or embedded in a solid matrix. 

• Isolation/confinement: operations involving a potential release of nanomaterials in the 

workplace shall be carried out in separate facilities or in facilities where the handling is 

carried out from a protected area. 

• Technical control measures: these are aimed at reducing the emission of the pollutant 

at the source of emission by creating a physical barrier. source by creating a physical 

barrier between the worker and the nanomaterial. Among Technical control measures 

include localised extraction systems.  

 

 

7.1. Organisational measures 

- Minimise the number of exposed workers. 

- Reduce exposure time. 

- Delimit and signpost work areas with pictograms indicating the possible presence of 

nanomaterials and the protective measures to be taken. 

- Minimise the amount of particulate nanomaterial in use at any given time. 
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- Regularly train and inform exposed workers of the potential risks, as well as the preventive 

measures to be taken.  

- Maintain the work premises in proper conditions of order and cleanliness. Clean regularly 

cleaning floors, equipment, tools and work surfaces using damp cloths or a vacuum cleaner 

equipped with a filter. or a hoover equipped with a very high efficiency "absolute" air filter group 

H (HEPA) class H14 or higher (ULPA). Pressurised air, brooms, brushes or powerful water jets 

must not be used. or powerful water jets must not be used. 

 

7.2. Collective protective equipment: 

The design of the fume cupboard and the flow rate will be critical for proper operation. In 

relation to these control systems, it is important to consider the following aspects:  

- Use fume cupboards that enclose the source as much as possible and are located as close to 

the source as possible.  

- Use filtration collection systems with high efficiency HEPA class H14 or ULPA filters or ULPA. 

-The ducting of the extraction system must be resistant to the nanomaterials handled, as these 

can be handled, as these can be more reactive than their non-nano scale counterparts, paying 

special attention to the joints to avoid possible leakage. Localised extraction systems are 

probably the most frequently used measures in industry. The aim of a localised extraction 

system is to capture the pollutant as close as possible to the point where it is generated (source), 

preventing it from spreading to the worker's exposure zone. The selection of the most 

appropriate ventilation system will depend on the process, the hazardousness of the pollutant, 

the source to be controlled and the exposure limits of the corresponding nanomaterial.  
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Figure  9. Localised extraction system. Source: ECL 

 

- Use sticky mats outside the areas of use to avoid dispersion of nanomaterials. nanomaterials 
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7.3. Personal protective equipment:  

For routine short-term work, full masks, half masks and quarter masks, incorporating P3 

particulate filters, which can be incorporated into interchangeable filters, can be used as 

respiratory protective equipment. For prolonged exposure, powered filtering devices with P3 

particulate filters are used.  

 

Figure  10. Full mask. Source: ISEM 
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Figure  11.Half mask. Source: Grupo Casa Lima 

For hand protection, the use of protective gloves against chemicals and microorganisms is 

recommended, which must comply with EN 374-1:2016, and in the case of using disposable 

gloves, the use of two pairs of gloves overlapped is recommended to confer greater resistance 

against mechanical deterioration of the gloves. 
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Figure  12. Gloves I. Source: TG Medical                                           

 Figure  13. Gloves II. SW Safety Work 
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If the nanomaterial is in powder form, protective clothing should be worn. 

 

 

Figure  14. Protective clothing. Source: https://www.segutecnica.com/  

 

 

 

 

https://www.segutecnica.com/
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Protection of the mucous membranes of the eyes shall be provided by the use of different types 

of eye protection depending on the form in which the contaminant is present.  

- Safety glasses: laboratory goggles with universal frames.  

 

Figure  15. Safety glasses. Source: www.walmart.com  

- Safety goggles: "diving" type, tight-fitting eye protection held in place by a rubber band around 

the head.  

 

http://www.walmart.com/
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Figure  16. Safety goggles with rubber. Source: https://www.freeimageslive.co.uk/  

- Face shields: extending from the eyebrows to under the chin and across the full width of the 

employee's head. 

 

Figure  17. Face shield. Source: https://www.faceshield.com/  

 

Growing concerns about the health and safety impact of the use of nanopowders and other 

nanomaterials are almost exclusively focused on the potential toxic effects, but the fire and 

explosion risk of nanopowders must also be taken into account. 

On the other hand, the production and use of nanomaterials inevitably emit significant 

quantities of nanoparticles into the environment, which, through a wide variety of routes, can 

reach humans and other organisms.  

In addition, it inevitably leads to the emergence of nano-waste, for which knowledge about its 

management is very limited and the legislative landscape is insufficient. 

 

 

https://www.freeimageslive.co.uk/
https://www.faceshield.com/
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Annex I: Comparative study on the normative for 

applying of nanomaterials on stone products. 
This report is included in the task “O1-A1. Comparative study on the normative for applying of 

nanomaterials on stone products”, corresponding to Intellectual Output 1 " Guideline of risks, 

health and environmental prevention measures in safe production and use of nanomaterials in 

Stone Sector" of the NanoSafe project.  

A comparative study report has been prepared on the current regulations concerning the 

application of nanomaterials in stone products in the partner countries and in the European 

Union, including technical, occupational health and safety and environmental protection 

requirements.   

This document provides the target group with an updated version of all published regulations. 

It has also enabled the consortium to develop the training environment on safety in the 

application of nanotechnology in accordance with the regulations on safety at work.  

1. European normative for applying of nanomaterials on stone products. 
  
  
  

          

  
REGULATION (EC) No 
1907/2006 OF THE 
EUROPEAN 
PARLIAMENT   
AND OF THE 
COUNCIL   
of 18 December 
2006   
concerning the 
Registration, 
Evaluation, 
Authorisation and   
Restriction of 
Chemicals (REACH), 
establishing a 
European Chemicals 
Agency, amending 
Directive 
1999/45/EC and 
repealing Council 
Regulation (EEC) No 
793/93 and 
Commission 
Regulation (EC) No 
1488/94 as well as 
Council Directive 
76/769/EEC and 

VERORDNUNG (EG) Nr. 
1907/2006 DES 
EUROPÄISCHEN 
PARLAMENTS UND DES 
RATES vom 18. 
Dezember 2006 zur 
Registrierung, 
Bewertung, Zulassung 
und Beschränkung 
chemischer Stoffe 
(REACH), zur Schaffung 
einer Europäischen 
Agentur für chemische 
Stoffe, zur Änderung der 
Richtlinie 1999/45/EG 
und zur Aufhebung der 
Verordnung (EWG) Nr. 
793/93 des Rates, der 
Verordnung (EG) Nr. 
1488/94 der 
Kommission, der 
Richtlinie 76/769/EWG 
des Rates sowie der 
Richtlinien 91/155/EWG, 
93/67/EWG, 93/105/EG 
und 2000/21/EG der 
Kommission  

Reglamento CE 
1907/2006 REACH 
DEL PARLAMENTO 
EUROPEO Y DEL 
CONSEJO de 18 de 
diciembre de 2006 
relativo al registro, la 
evaluación, la 
autorización y la 
restricción de las 
sustancias y 
preparados químicos 
(REACH), por el que 
se crea la Agencia 
Europea de 
Sustancias y 
Preparados 
Químicos, se 
modifica la Directiva 
1999/45/CE y se 
derogan el 
Reglamento (CEE) nº 
793/93 del Consejo y 
el Reglamento (CE) 
nº 1488/94 de la 
Comisión así como la 
Directiva 
76/769/CEE del 

REGOLAMENTO 
(CE) n. 1907/2006 
DEL PARLAMENTO 
EUROPEO E DEL 
CONSIGLIO del 18 
dicembre 2006 
concernente la 
registrazione, la 
valutazione, 
l'autorizzazione e la 
restrizione delle 
sostanze chimiche 
(REACH), che 
istituisce 
un'Agenzia europea 
per le sostanze 
chimiche, che 
modifica la direttiva 
1999/45/CE e che 
abroga il 
regolamento (CEE) 
n. 793/93 del 
Consiglio e il 
regolamento (CE) n. 
1488/94 della 
Commissione, 
nonché la direttiva 
76/769/CEE del 

ΚΑΝΟΝΙΣΜΟΣ (ΕΚ) αριθ. 
1907/2006 ΤΟΥ 
ΕΥΡΩΠΑΪΚΟΥ 
ΚΟΙΝΟΒΟΥΛΙΟΥ ΚΑΙ ΤΟΥ 
ΣΥΜΒΟΥΛΙΟΥ της 18ης 
Δεκεμβρίου 2006 για την 
καταχώριση, την 
αξιολόγηση, την 
αδειοδότηση και τους 
περιορισμούς των χημικών 
προϊόντων (REACH) και για 
την ίδρυση του 
Ευρωπαϊκού Οργανισμού 
Χημικών Προϊόντων καθώς 
και για την τροποποίηση 
της οδηγίας 1999/45/EΚ και 
για την κατάργηση του 
κανονισμού (ΕΟΚ) αριθ. 
793/93 του Συμβουλίου και 
του κανονισμού (ΕΚ) αριθ. 
1488/94 της Επιτροπής 
καθώς και της οδηγίας 
76/769/ΕΟΚ του 
Συμβουλίου και των 
οδηγιών της Επιτροπής 
91/155/ΕΟΚ, 93/67/ΕΟΚ, 
93/105/ΕΚ και 2000/21/ΕΚ  

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006R1907&qid=1618927041418&from=ES
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32006R1907&qid=1618927041418&from=ES
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DIRECTIVA 
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2004/37/EC OF THE 
EUROPEAN 
PARLIAMENT AND 
OF THE COUNCIL of 
29 April 2004 on the 
protection of 
workers from the 
risks related to 
exposure to 
carcinogens or 
mutagens at work 
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Directive within the 
meaning of Article 
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Directive 
89/391/EEC)   

RICHTLINIE 2004/37/EG 
DES EUROPÄISCHEN 
PARLAMENTS UND DES 
RATES vom 29. April 
2004 über den Schutz 
der Arbeitnehmer gegen 
Gefährdung durch 
Karzinogene oder 
Mutagene bei der Arbeit 
(Sechste Einzelrichtlinie 
im Sinne von Artikel 16 
Absatz 1 der Richtlinie 
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2. Greek normative for applying of nanomaterials on stone products. 

    

Π.Δ. 26/2020 (ΦΕΚ 50/Α` 6.3.2020)    Εναρμόνιση της 
ελληνικής νομοθεσίας προς τις διατάξεις των οδηγιών 
2017/2398/EΕ, 2019/130/ ΕΕ και 2019/983/ΕΕ «για την 
τροποποίηση της οδηγίας 2004/37/ΕΚ ’’σχετικά με την 
προστασία των εργαζομένων από τους κινδύνους που 
συνδέονται με την έκθεση σε καρκινογόνους ή 
μεταλλαξιγόνους παράγοντες κατά την εργασία’’» (Ε.Ε. L 
345/27.12.2017, L 136/01.06.2018, L 225/06.09.2018, L 
30/31.01.2019 και L 164/ 20.06.2019) - Τροποποίηση των 
π.δ. 399/94 (Α΄ 221) και π.δ. 307/86 (Α΄ 135)  
Οι διατάξεις του διατάγματος αφορούν την προστασία 
των εργαζομένων από τους κινδύνους για την υγεία και 
την ασφάλειά τους που προέρχονται ή μπορούν να 
προέλθουν από την έκθεσή τους, κατά την εργασία, σε 
καρκινογόνους ή μεταλλαξιγόνους παράγοντες.  
  

Presidential Decree  26/2020 (Government Journal  50 / 
A` 6.3.2020) Harmonisation of the Greek legislation with 
the provisions of the directives 2017/2398 / E.U., 
2019/130 / E.U. and 2019/983 / E.U. "for the 
amendment of the directive 2004/37 / E.C. "on the 
protection of workers from the risks associated with 
exposure to carcinogens or mutagens at work" '(O.J. L 
345 / 27.12.2017, L 136 / 01.06.2018, L 225 / 06.09 
.2018, L 30 / 31.01.2019 and L 164 / 20.06.2019) - 
Amendment of Pres. Decree 399/94(A'221) and Pres. 
Decree  307/86 (A' 135)  
The decree provisions concern the protection of 
workers from the risks to their health and safety arising 
from or may arise from their exposure, at work, to 
carcinogens or mutagens.  

Π.Δ. 82/2018, (ΦΕΚ 152/Α/21.8.2018) ‘Τροποποίηση του 
π.δ. 307/1986 «Προστασία της υγείας των εργαζομένων 
που εκτίθενται σε ορισμένους χημικούς παράγοντες κατά 
την διάρκεια της εργασίας τους» (135 Α΄) όπως έχει 
τροποποιηθεί και ισχύει, σε συμμόρφωση με την οδηγία 
2017/164/EE της Επιτροπής (ΕΕ L 27/1.2.2017). ‘  

Presidential Decree  82/2018, (Gov. Journal 152 / Α / 
21.8.2018) 'Amendment of Pres. Decr.  307/1986 
"Protection of the health of workers exposed to certain 
chemical agents during their work" ( Gov. Jour. 135 A) 
as amended and in force, in accordance with 
Commission Directive 2017/164 / E.U. (O.J. L 27 / 
1.2.2017). '  

Π.Δ. 52/2015, (ΦΕΚ 81/Α/17.7.2015)    «Εναρμόνιση με την 
οδηγία 2014/27/ΕΕ «Για την τροποποίηση των οδηγιών 
του Συμβουλίου 92/58/ΕΟΚ, 92/85/ΕΟΚ, 94/33/ΕΚ, 
98/24/ΕΚ και της οδηγίας 2004/37/ΕΚ του Ευρωπαϊκού 
Κοινοβουλίου και του Συμβουλίου, ώστε να 
ευθυγραμμιστούν με τον κανονισμό (ΕΚ) αριθμ. 
1272/2008 για την ταξινόμηση, την επισήμανση και τη 
συσκευασία των ουσιών και των μειγμάτων» − 
Τροποποίηση των Π.δ. 105/1995, Π.δ. 176/1997, Π.δ. 
62/1998, Π.δ. 338/2001 και Π.δ. 399/1994»  
-Ορισμός επιβλαβή χημικού παράγοντα α.5 (συμμόρφωση 
με ΕΚ αριθμ. 1272/2008)  

Presidential Decree. 52/2015, (Government Gazette 81 
/ A / 17.7.2015) "Harmonization with the directive 
2014/27 / EU" On the amendment of the Council 
directives 92/58 / EEC, 92/85 / EEC, 94/33 / EC, 98/24 / 
EC and Directive 2004/37 / EC of the European 
Parliament and of the Council to bring them into line 
with Regulation (EC) No 1272/2008 on the classification, 
labeling and packaging of substances and mixtures' - 
Amendment of Pres. Dec. 105/1995, Pres .Dec. 
176/1997, Pres. Dec. 62/1998, Pres. Dec. 338/2001 and 
Pres. Dec. 399/1994 »  
-Definition of a harmful chemical agent  (compliance 
with EC No. 1272/2008)  

Π.Δ. 12/2012 (ΦΕΚ 19/Α 9.2.2012) «Τροποποίηση του π.δ. 
307/86 «Προστασία της υγείας των εργαζομένων που 
εκτίθενται σε ορισμένους χημικούς παράγοντες κατά τη 
διάρκεια της εργασίας τους» (ΦΕΚ 135/Α) σε συμμόρφωση 
με την οδηγία 2009/161/ΕΕ της Επιτροπής (ΕΕ L 
338/19.12..2009)»  
Τροποποίηση ανώτατων οριακών τιμών έκθεσης, για 
λιγότερο συσχετισμένες με νανοϋλικά ουσίες  

Presidential Decree 12/2012 (Gov. Journal 19 / A 
9.2.2012) "Amendment of Pres. Decr. 307/86 
"Protection of the health of workers exposed to certain 
chemical agents during their work" (Gov. Journal 135 / 
A) in compliance with Commission Directive 2009/161 / 
E.U. (E.U. L 338/19.12.2009)."   
Modification of maximum exposure limit values for no 
nanomaterial-related substances  

http://www.eur-lex.europa.eu/
http://www.europa.eu/
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 Σκοπός του προεδρικού διατάγματος είναι η εναρμόνιση 
της ελληνικής νομοθεσίας για την υγεία και την ασφάλεια 
των εργαζομένων προς τις διατάξεις της οδηγίας 
2009/161/EK της Επιτροπής της 17ης Δεκεμ− βρίου 2009 
(ΕΕ L 338, σελ. 87, της 19.12.2009) «Για τη θέσπιση τρίτου 
καταλόγου ενδεικτικών οριακών τιμών  
επαγγελματικής έκθεσης κατ’ εφαρμογή της οδηγίας 
98/24/ΕΚ του Συμβουλίου και για την τροποποίηση της 
οδηγίας 2000/39/ΕΚ της Επιτροπής».  
Το παρόν Προεδρικό Διάταγμα έχει ως αντικείμενο την 
προστασία των εργαζομένων από τους κινδύνους  
για την υγεία και την ασφάλειά τους που προέρχονται ή 
μπορούν να προέλθουν από την έκθεσή τους σε χη μικούς 
παράγοντες. Προστίθενται δύο νέοι χημικοί παράγοντες 
που περιλαμβάνονται: Δισφαινόλη Α Ιεισπενεόμενη 
σκόνη), Tert – Βουτυλομεθυλαιθέρας,  και 
αναθεωρούνται οι τιμές για τους ακόλουθους με αριθμό 
CAS: 110-80-5, 140-88-5, 96-33-3, 75-15-0, 68-12-2, 123-
91-1, 7664-93-9, 624-83-9, 80-62-6, 872-50-4, 109-86-4, 
108-05-4, 111-15-9, 110-49-6, 7783-06-4, 108-95-2, 7439-
97-6.  

The purpose of this decree is the harmonisation of 
Greek legislation on health and safety of employees in 
accordance with Commission Directive 2009/161 / E.C. 
of 17 December 2009 (O.J. L 338, p. 87, 19.12.2009) 
"Εstablishing the third list of indicative occupational 
exposure limit values in implementation of Council 
Directive 98/24/E.C. and amending Commission 
Directive 2000/39/E.C. ". The purpose of this 
Presidential Decree is to protect workers from risks for 
their health and safety derived from or which may be 
derived from exposure to chemical agents. Two new 
chemical agents are added including: Bisphenol A 
(Inhaled powder), Tert - Butyl methyl ether, and values 
are revised  for the following agents with CAS number: 
110-80-5, 140-88-5, 96-33-3, 75-15 -0, 68-12-2, 123-91-
1, 7664-93-9, 624-83-9, 80-62-6, 872-50-4, 109-86-4, 
108-05-4 , 111-15-9, 110-49-6, 7783-06-4, 108-95-2, 
7439-97-6.  

Ν. 3850/2010, (ΦΕΚ 84/Α/2.6.2010)    « Κύρωση του 
κώδικα νόμων για την υγεία και την ασφάλεια των 
εργαζομένων.»¨: αντικατέστησε τον  Ν. 1568/1985 (ΦΕΚ 
177/Α`/18.10.1985)[1]. :   
• Ο παρών κώδικας έχει ως αντικείμενο την εφαρμογή 
μέτρων για την προαγωγή της υγείας και της ασφάλειας  
των εργαζομένων κατά την εργασία. Προς το σκοπό αυτό, 
περιέχει γενικές αρχές σχετικά με την πρόληψη των 
επαγγελματικών κινδύνων και την προστασία της υγείας  
και της ασφάλειας, την εξάλειψη των συντελεστών 
κινδύνου των εργατικών ατυχημάτων και των 
επαγγελματικών ασθενειών, την ενημέρωση, τη 
διαβούλευση, την ισόρροπη συμμετοχή, την κατάρτιση 
των εργαζομένων και των εκπροσώπων τους, καθώς και 
τους  
κανόνες για την εφαρμογή των γενικών αυτών αρχών  
• Ο εργοδότης φέρει ακέραια την ευθύνη να εξασφαλίζει 
την ασφάλεια και την υγεία των   
εργαζομένων ως προς όλες τις πτυχές της εργασίας και να 
λαμβάνει όλα τα απαραίτητα μέτρα που εξασφαλίζουν την 
ασφάλεια και την υγεία των τρίτων (άρθρο 42 του κώδικα 
νόμων για την υγεία και ασφάλεια των εργαζομένων). 
Kάθε εργαζόμενος έχει υποχρέωση να εφαρμόζει τους 
κανόνες υγείας και ασφάλειας και να φροντίζει ανάλογα 
µε τις δυνατότητές του, για την ασφάλεια και την υγεία 
του καθώς και για την ασφάλεια και την υγεία των άλλων 
ατόμων που επηρεάζονται από τις πράξεις ή παραλείψεις 
του κατά την εργασία σύμφωνα µε την εκπαίδευσή του και 
τις κατάλληλες οδηγίες του εργοδότη του.  
Υποχρεώσεις εργοδοτών, παρασκευαστών, εισαγωγέων 
και  
προμηθευτών [άρθρο 37]  
• Ο εργοδότης οφείλει να γνωρίζει τους κινδύνους τους 
οποίους  

Law 3850/2010, (Gov. journal 84/A/2.6.2010) 
"Ratification of the code pf Laws for Occupational 
Health and Safety. "replaced Law 1568/1985.   
• The object of this code is the application  
measures to promote health and safety  
of employees at work. For this purpose,  
contains general principles on the prevention of 
occupational hazards and health protection and 
security, the elimination of rates risk of accidents at 
work and occupational diseases, information, 
consultation, balanced participation, training of 
employees and their representatives, as well as rules for 
the application of these general principles  
 •The employer must be aware of the risks for the health 
of workers from factors that used or created in the 
workplace and, in order to comply with the above 
requirements, is entitled to request from the 
manufacturer, importer or  
supplier of these factors information about the risks to 
workers' health, as well as  
and for the methods of their safe use  
Use or movement of chemical agents in workplaces is 
not allowed in packaging and in ways that do not meet 
the requirements of the relevant provisions  
• Persons who manufacture, import, place on the 
market or supply in any way agents for professional use 
have the obligation to:  
(a) ensure, in accordance with the provisions in force, 
that these agents do not pose a risk to the health of the 
persons using them, provided that they are properly 
used for the work for which they are prescribed; (b) 
provide written information on the hazardous 
characteristics of the agents and the health hazards of 
the workers exposed to them, as well as written 



46 

 
 

  
 
 
 
 
 

O1. Guideline of risks, health and environmental prevention measures in safe production and use of nanomaterials in Stone Sector. 

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V, 
Asociación Empresarial de Investigación Centro Tecnológico del Mármol, Piedra y Materiales (CTM), Scuola Edile 

CPT- Centro per la Formazione e la Sicurezza Edile di Padova, National Technical University of Athens (NTUA), 
Delta Materials and Innovation Solutions. 

 

Improving technification, safe production 
and use of nanomaterials in stone sector. 
 
2020-1-DE02-KA202-007674 

συνεπάγονται για την υγεία των εργαζομένων παράγοντες 
που  
χρησιμοποιούνται ή δημιουργούνται στους τόπους 
εργασίας και,  
προκειμένου να συμμορφωθεί με τις παραπάνω 
απαιτήσεις,  
δικαιούται να ζητά από τον παρασκευαστή, εισαγωγέα ή  
προμηθευτή των παραγόντων αυτών πληροφορίες τόσο 
για τους  
κινδύνους που συνεπάγονται για την υγεία των 
εργαζομένων, όσο  
και για τις μεθόδους ασφαλούς χρήσης τους  
Δεν επιτρέπεται η χρήση ή η διακίνηση στους χώρους 
εργασίας  
χημικών παραγόντων σε συσκευασίες και με τρόπους 
που δεν  
πληρούν τις απαιτήσεις των σχετικών διατάξεων  
• Τα πρόσωπα που παρασκευάζουν, εισάγουν, θέτουν σε 
κυκλοφορία ή παραχωρούν με οποιονδήποτε τρόπο 
παράγοντες για επαγγελματική χρήση έχουν 
•υποχρέωση:   
• (α) να βεβαιώνονται, σύμφωνα με τις ισχύουσες 
διατάξεις, ότι οι παράγοντες αυτοί δεν παρουσιάζουν 
κίνδυνο για την υγεία των προσώπων που τους 
χρησιμοποιούν, εφόσον χρησιμοποιούνται κατάλληλα 
για την εργασία για την οποία έχουν προδιαγραφεί • (β) 
να παρέχουν γραπτές πληροφορίες σχετικά με τα 
επικίνδυνα χαρακτηριστικά των παραγόντων και τους 
κινδύνους για την υγεία των εργαζομένων που 
εκτίθενται σ’ αυτούς, καθώς και γραπτές οδηγίες για την 
ορθή χρήση και τον τρόπο προφύλαξης από τους 
γνωστούς κινδύνους και • (γ) να διεξάγουν μελέτες και 
έρευνες και να ενημερώνονται με οποιονδήποτε τρόπο 
για την εξέλιξη των επιστημονικών και τεχνικών 
γνώσεων, ώστε να ανταποκρίνονται στις υποχρεώσεις 
των περιπτώσεων α΄ και β  
Ειδικά για τον κλάδο των μεταλλείων − λατομείων 
−ορυχείων εφαρμογή έχουν και οι πλέον δεσμευτικές ή 
και  
ειδικές διατάξεις της υπ’ αριθμ. 
II−5η/Φ/17402/12.12.1984  
  
απόφασης Υπουργού Ενέργειας και Φυσικών Πόρων 
«Κανονισμός Μεταλλευτικών και Λατομικών Εργασιών»  
(ΦΕΚ 931 Β΄)  
Οριακές τιμές έκθεσης χημικών παραγόντων και δείκτες 
βιολογικής έκθεσης σε χημικούς παράγοντες 2019 
(mg/m3)  
TiO2: 10εισπν/5αναπν  
SiO2: ό,τι λέει ο τύπος από ΠΔ/307/86  
ZnO: OTE: 5 AOTE:10   
SnO2: OTE: 2  
Ca(OH)2: OTE:1/AOTE:4  
Ba(OH)2: ΟΤΕ:0.5  
Al2O3: OTE:10 εισπν/5 αναπν  

instructions on the proper use and protection against 
known hazards; and , (c) conduct studies and research 
and be informed for the development of scientific and 
technical knowledge, in order to meet the obligations of 
cases a) and b  
Especially for mining sector – quarries: The most binding 
or even  
special provisions of No. II − 5th / Φ / 17402 / 
12.12.1984 are applied  
  
Chemical agent exposure limit values and biological 
exposure indices to chemical agents 2019, ELINYAE 
(mg/m3)  
TiO2: 10 inhaled / 5 breathable  
SiO2: mathematical formula in  Presidential 
Decree   307/86  
ZnO: Exp.  lim. value: 5 Max. Exp. lim. Val.: 10  
SnO2: Exp.  limit value: 2  
Ca(OH)2: Exp. limit expos. value 1 / Max. Exp. lim. Val.: 
4  
Ba(OH)2: Expos. Limit  value: 0.5  
Al2O3: Expos. Limit  value: 10 inhaled / 5 breathable  
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Π.Δ. 155/2004, (ΦΕΚ 121/Α/5.7.2004)    «Τροποποίηση 
του π.δ 395/1994 «ελάχιστες προδιαγραφές ασφάλειας 
και υγείας για τη χρησιμοποίηση εξοπλισμού εργασίας 
από τους εργαζόμενους κατά την εργασία τους σε 
συμμόρφωση με την οδηγία 89/655/ΕΟΚ» (Α/220) όπως 
έχει τροποποιηθεί και ισχύει, σε συμμόρφωση με την 
οδηγία 2001/45/ΕΚ»  
To παρόν προεδρικό διάταγμα φέρει τροποποίησεις που 
συσχετίζονται με τις εργασίες σε εργοτάξια και αφορά: 
Ασφάλεια εργασίας με φορητές μηχανικές σκάλες, 
Εργασίες σε ύψος ,Απαγόρευση προσωρινών εργασιών σε 
ύψος λόγω δυσμενών καιρικών συνθηκών,Χρησιμοποίηση 
κλιμάκων, Ασφαλή στήριξη και χειρολαβή,Χρησιμοποίηση 
ικριωμάτων,Συναρμολόγηση, αποσυναρμολόγηση 
ικριωμάτων με την επίβλεψη αρμόδιου 
προσώπου,Τεχνικές πρόσβασης και τοποθέτησης με τη 
βοήθεια σκοινιών ,Ενημέρωση εργαζομένων,Μέσα 
ατομικής προστασίας  

Presidential Decree 155/2004 ( Gov. journal 
121/A/5.7.2004) "Amendment of Presidential Decree 
395/1994 "Minimum safety and health standards for 
the use of work equipment by employees during their 
work in compliance with Directive 89/655 / EEC" (A / 
220) as amended and in force, in compliance with 
Directive 2001/45 / E.C. "  This Presidential Decree has 
amendments related to work on construction sites and 
concerns. Safety at work with portable ladder, work at 
height, the prohibition of temporary work at height due 
to adverse weather conditions, use of scales, secure 
support and handle, use of scaffolding, assembly, 
disassembly of scaffolding under the supervision of a 
competent person, Access and installation techniques 
with the help of ropes, informing employees, personal 
protective equipment  

Π.Δ. 43/2003, (ΦΕΚ 44/Α/21.2.2003)    «Τροποποίηση και 
συμπλήρωση του π.δ 399/94 «προστασία των 
εργαζομένων από τους κινδύνους που συνδέονται με την 
έκθεση σε καρκινογόνους παράγοντες κατά την εργασία 
σε συμμόρφωση με την οδηγία του Συμβουλίου 
90/394/ΕΟΚ» (221/Α) σε συμμόρφωση με την οδηγία 
1999/38/ΕΚ του Συμβουλίου της 29ης Απριλίου 1999 (E.E.L 
138/01.06.1999)»  
Οι διατάξεις του προεδρικού διατάγματος  399/94 όσον 
αφορά το βενζόλιο και τον αμίνατο, εφαρμόζονται όταν 
αυτές ενοούν περισσότερο την ασφάλεια και την υγεία 
κατά την εργασία. Στον κατάλογο ουσιών, 
παρασκευασμάτων και μεθόδων προστίθενται  to “ 
Εργασίες που περιλαμβάνουν έκθεση σε σκόνες σκληρών 
ξύλων’’  

Presidential Decree 43/2003 ( Gov. journal 
44/A/21.2.2003) "Amendment and supplement to 
Presidential Decree 399/94" protection of workers from 
the risks associated with exposure to carcinogens at 
work in compliance with Council Directive 90/394 / EEC 
"(221 / A) in compliance with Having regard to Council 
Directive 1999/38 / E.C. of 29 April 1999 (EEL 138 / 
01.06.1999) "  
The provisions of Presidential Decree 399/94 
concerning benzene and asbestos apply when they are 
more favourable towards the directions of improving 
safety and health at work. To the list of substances, 
preparations and methods are added "Works involving 
exposure to hardwood dust."  

Π.Δ. 162/2007 (ΦΕΚ 202/Α` 23.8.2007)” Προστασία της 
υγείας των εργαζομένων που εκτίθενται σε ορισμένους 
χημικούς παράγοντες κατά την διάρκεια της εργασίας 
τους, κατά τροποποίηση του π.δ. 307/86 όπως ισχύει, σε 
συμμόρφωση προς την οδηγία 2006/15/ΕΚ”  
Τροποποίηση του Π.Δ. 90/1999 για ουσίες λιγότερο 
συσχετιζόμενες με νανοϋλικα  

Presidential Decree 162/2007 (Gov. Journal 202 / A` 
23.8.2007)" Protection of the health of the employees 
who are exposed to certain chemical agents during their 
work, by amendment of Pres. Decr. 307/86 as in force, 
in compliance with Directive 2006/15 / E.C."  
Amendment of Pres. Decr. 90/1999 for substances less 
related to nanomaterials  
Employees protection  

Π.Δ.338/2001 (ΦΕΚ 227/Α` 9.10.2001)”Προστασίας της 
υγείας και ασφαλείας των εργαζομένων κατά την εργασία 
από κινδύνους οφειλόμενους σε χημικούς παράγοντες”  
-Επαρκής αερισμός  α.6β  
-Ενημέρωση/κατάρτιση των εργαζομένων  
-Πρόσβαση σε όλα τα ΔΔΑ (MSDS) από όλους τους 
εργαζομένους  

Presidential Decree 338 / 2001 (Gov. Journal  227/ A` 
9.10.2001) 'Protection of the health and safety of the 
workers at work from risks due to chemical agents'  
-Adequate ventilation   
-Information/training of employees  
-Access to MSDS by all employees  

Π.Δ. 127/2000, (ΦΕΚ 111/Α/6.4.2000)    «Τροποποίηση και 
συμπλήρωση του π.δ 399/94 «προστασία των 
εργαζομένων από τους κινδύνους που συνδέονται με την 
έκθεση σε καρκινογόνους παράγοντες κατά την εργασία 
σε συμμόρφωση με την οδηγία του Συμβουλίου 
90/394/ΕΟΚ (221/Α) σε συμμόρφωση με την οδηγία 
97/42/ΕΚ του Συμβουλίου»  

Presidential Decree 127/2000, (Gov. Journal 111 / Α / 
6.4.2000)  
"Amendment and supplement to presidential decree 
399/94" protection of workers from the risks associated 
with exposure to carcinogens at work in accordance 
with Council Directive 90/394 / EEC (221 / A) in 
compliance with Council Directive 97/42 / E.C."  
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Στοιχεία ενδιαφέροντος για το παρόν έγγραφο:   
Στην εκτίµηση κινδύνου αυτή προσδιορίζεται η φύση, ο 
βαθµός και η διάρκεια της έκθεσης των εργαζοµένων, 
ώστε να είναι δυνατό να αξιολογούνται όλοι οι κίνδυνοι 
για την ασφάλεια ή την υγεία των εργαζοµένων και να 
καθορίζονται τα ληπτέα µέτρα. Επιπλέον, κατά την 
εκτίµηση του κινδύνου, πρέπει να λαµβάνονται υπόψη 
όλοι οι άλλοι τρόποι έκθεσης, όπως η απορρόφηση µέσα 
στο δέρµα ή/και δια του δέρµατος." Οριακή τιμή έκθεσης 
για το Βενζόλιο δίνεται σύφωνα με την Ευρωπαική Οδηγία 
και αυξημένα μέτρα απαιτούνται που κινδυνεύουν από 
έκθεση σε βενζόλιο. Ίδια αναφορά γίνεται για αμίαντο και 
βινυλοχλωρίδιο  
  
  

Elements of interest for this document:  
The risk assessment shall specify the nature, extent and 
duration of the workers' exposure so that  
all risks to the safety or health of workers to be assessed 
and all the necessary measures to be determined. 
Besides, all other modes of exposure must be 
considered when assessing the risk, such as absorption 
in the skin and / or through the skin.  Exposure limit 
value for benzene is given in accordance with the 
European Directive and increased measures are 
required for workers at risk of exposure to benzene. The 
same reference is made for asbestos and vinyl chloride  

Π.Δ. 159/1999, (ΦΕΚ 157/Α/3.8.1999)    «Τροποποίηση 
του π.δ 17/1996 «μέτρα για την βελτίωση της ασφάλειας 
και της υγείας των εργαζομένων κατά την εργασία σε 
συμμόρφωση με τις οδηγίες 89/391/ΕΟΚ και 91/383/ΕΟΚ 
(11/Α)» και του π.δ 70α/1988 «προστασία των 
εργαζομένων που εκτίθενται σε αμίαντο κατά την εργασία 
(31/Α)» όπως αυτό τροποποιήθηκε με το π.δ 175/1997 
(150/Α)»  
Στοιχεία ενδιαφέροντος για το παρόν έγγραφο:  
Ο εργοδότης υποχρεούται να υποβάλλει στην αρμόδια 
Επιθεώρηση Εργασίας :  
 α. Κατάσταση με την υλικοτεχνική υποδομή και το 
προσωπικό που  
διαθέτει η ίδια η επιχείρηση για την κάλυψη των 
υποχρεώσεών της, όπως  
προκύπτει από την ισχύουσα νομοθεσία.   
  β. Κατάσταση με την υλικοτεχνική υποδομή και τις 
υπηρεσίες που θα  
λαμβάνει συμπληρωματικά από Εξωτερικές Υπηρεσίες 
Προστασίας και  
Πρόληψης στην περίπτωση που τα διατιθέμενα  
Η εκτίμηση του επαγγελματικού κινδύνου,  
 αποτελεί μια συστηματική εξέταση όλων των πλευρών 
κάθε  
διεξαγόμενης εργασίας από την επιχείρηση με σκοπό :  
    α. να εντοπισθούν οι πηγές του επαγγελματικού 
κινδύνου, δηλαδή τι θα  
μπορούσε να προκαλέσει κινδύνους για την ασφάλεια και 
υγεία των  
εργαζομένων,   
    β. να διαπιστωθούν κατά πόσον και με τι μέτρα μπορούν 
οι πηγές  
κινδύνων να εξαλειφθούν ή οι κίνδυνοι αυτοί να 
αποφευχθούν, κι αν αυτό  
δεν είναι δυνατόν,  
     γ. να καταγραφούν τα μέτρα πρόληψης που ήδη 
εφαρμόζονται και να  
προταθούν αυτά που πρέπει συμπληρωματικά να 
ληφθούν, για τον έλεγχο των  

Presidential Decree 159/1999, (Gov. Journal 157 / Α / 
3.8.1999) "Amendment of Pres. Decr. 17/1996" 
measures to improve the safety and health of workers 
at work in compliance with Directives 89/391 / EEC and 
91 / 383 / EEC (11 / A) "and Pres. Decr. 70a / 1988" 
protection of workers exposed to asbestos at work (31 / 
A) "as amended by PD 175/1997 (150 / A) »  
Elements of interest for this document:  
The employer is obliged to submit to the competent 
Labor Inspectorate:  

a. Analytical record with the logistical 
infrastructure and the staff that  

has the company itself to meet its obligations, such as  
arises from current legislation.  
   b. Analytical record with the logistical infrastructure 
and the services that will  
receives additionally from External Protection Services 
and Prevention in the event that those available under 
sub-paragraph a do not are enough.   
Occupational risk assessment is a systematic 
examination of all aspects of each work performed by 
the company in order to:  
a. to identify the sources of occupational risk, i.e. what 
will could pose a risk to the safety and health of 
employees,  
b. to determine whether and by what measures the 
sources of the risk can be eliminated or those risks to be 
avoided, and if so it's not possible,  
c. record the prevention measures already in place and 
suggest what should be taken in addition to control the 
risks and employees protection.  
The assessment must include the identification and 
recording of  
risks that exist in the business, as well as those that may 
occur (e.g. risk of falling, danger from machinery and  
equipment, fire hazard, electric shock hazard, explosion 
hazard, exposure to harmful agents - natural,  
biological chemicals -, danger from the organization of 
work, etc.).  
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κινδύνων και την προστασία των εργαζομένων.  Η 
εκτίμηση πρέπει να περιλαμβάνει την αναγνώριση και 
καταγραφή των  
κινδύνων που υπάρχουν στην επιχείρηση, καθώς και 
αυτών που ενδέχεται να  
εμφανισθούν (π.χ. κίνδυνος πτώσης, κίνδυνος από 
μηχανήματα και  
εξοπλισμό, κίνδυνος πυρκαγιάς, κίνδυνος 
ηλεκτροπληξίας, κίνδυνος  
έκρηξης, κίνδυνος από έκθεση σε βλαπτικούς παράγοντες 
- φυσικούς,  
χημικούς βιολογικούς -, κίνδυνος από την οργάνωση της 
εργασίας, κλπ.).  
 Η εκτίμηση πρέπει να λαμβάνει υπόψη τις βασικές αρχές 
πρόληψης του  
άρθρου 7 (παράγραφος 7) του Π.Δ. 17/96 και να εντοπίζει 
τη φύση του  
κινδύνου, το βαθμό σοβαρότητάς του, τη διάρκεια 
έκθεσης των εργαζομένων  
σ` αυτόν και τη συχνότητα εμφάνισής του.  
 Επίσης κατά την εκτίμηση πρέπει να λαμβάνεται υπόψη η 
καταγραφή  
και ανάλυση των εργατικών ατυχημάτων και 
επαγγελματικών ασθενειών, που  
προβλέπεται στα άρθρα 6 και 9 του Ν. 1568/85 και στο 
άρθρο 8 του Π.Δ.  
17/96.  
  

For the completeness and effectiveness of risk 
assessment by the safety engineer and the occupational 
physician, it is required  
qualitative and (where it is necessary) quantified 
identification of harmful  
factors to which employees are exposed in accordance 
with current legislation. The results of this identification 
as well  
the biological effects of exposure, through periodic 
precautionary medical examinations to be performed 
for this purpose in accordance with  
current legislation, should also be taken into account.  
The assessment must take into account the basic 
principles of prevention  
article 7 (paragraph 7) of Pres.Decr. 17/96 and to locate 
risk nature, the degree of severity, the duration of 
exposure of workers to it and the frequency of its 
occurrence.  
The assessment must also  take into account the 
recording and analysis of occupational accidents and 
occupational diseases, which provided in articles 6 and 
9 of Law 1568/85 and in article 8 of Pres. Decr. 17/96.  
  

Π.Δ 90/1999 (ΦΕΚ 94/Α` 13.5.1999)  «Καθορισμός 
οριακών τιμών έκθεσης και ανώτατων οριακών τιμών 
έκθεσης των εργαζομένων σε ορισμένους χημικούς 
παράγοντες κατά τη διάρκεια της εργασίας τους σε 
συμμόρφωση με τις οδηγίες 91/322/ΕΟΚ και 96/94/ΕΚ της 
Επιτροπής και τροποποίηση και συμπλήρωση του π.δ 
307/86 «προστασία της υγείας των εργαζομένων που 
εκτίθενται σε ορισμένους χημικούς παράγοντες κατά τη 
διάρκεια της εργασίας τους (135/Α)» όπως 
τροποποιήθηκε με το π.δ 77/93 (34/Α)»  

Presidential Decree 90/1999 (Gov. Journal 94/ Α 
13.5.1999) "Determination of exposure limit values and 
maximum exposure limit values of employees to specific 
chemical agents during their work in accordance with 
the directives 91/322/ EEC and 96/94/E.C. of the 
Commission and amendment and supplementation of p. 
d 307/86 "protection of the health of workers exposed 
to certain chemical agents during their work (135/A)" as 
amended by Presidential Decree 77/93 (34/A)  

Π.Δ. 17/1996 (ΦΕΚ 11/Α`/18.1.1996)” Μέτρα για την 
βελτίωση της  
ασφάλειας και της υγείας των εργαζομένων κατά την 
εργασία σε συμμόρφωση με τις οδηγίες 89/391/EOK και 
91/383/EOK “ Σκοπός του προεδρικού διατάγμστος είναι η 
προσαρμογή της ελληνικής νομοθεσίας περί της 
ασφάλειας και της υγιεινής των εργαζομένων προς τις 
διατάξεις των οδηγιών 89/391/ΕΟΚ της 12 Ιουνίου 
1989  και της 91/383/ΕΟΚ. Προς τον σκοπό αυτό 
παρέχονται γενικές αρχές σχετικά με την πρόληψη των 
επαγγελαματικών κινδύνων και την προστασία της υγείας 
και της ασφάλειας, την εξάλειψη των συντελεστών 
κινδύνου, των εργατικών ατυχημάτων και των 
επαγγελαμτικών ασθενειών, την ενημέρωση, την 
διαβούλευση, την ισόρροπη συμμετοχή, την κατάρτιση 
των εργαζομένων και των εκπροσόπων τους , καθώς και 

Presidential Decree 17/1996 (Gov. journal 
11/A/18.1.1996) "Measures to improve the safety and 
health of employers at work in accordance with 
Directives 89/391 / EEC and 91/383 / EEC."   
The purpose of the presidential decree is to adapt Greek 
legislation on occupational safety and health to 
Directives 89/391 / EEC of 12 June 1989 and 91/383 / 
EEC. To this end, general principles are provided on the 
prevention of occupational hazards and the protection 
of health and safety, the elimination of risk factors, 
accidents at work and occupational diseases, 
information, consultation, balanced participation, 
training of employees and their representatives, as well 
as the rules for the application of these general 
principles.  
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τους κανόνες για την εφαρμογή αυτών των γενικων αρχών. 
Αφορούν το παρόν έγγραφο τα ακόλουθα σημεία:   
Παροχή υπηρεσιών προστασίας και πρόληψης: Στις 
επιχειρήσεις που απασχολούν 50 και άνω εργαζόμενους, 
ο εργοδότης έχει την υποχρέωση να χρησιμοποιεί τις 
υπηρεσίες τεχνικού ασφάλειας και γιατρού εργασίας 
σύμφωνα με το κεφ. Α του ν. 1568/85, το παρόν διάταγμα 
και τους ειδικότερους όρους που ορίζονται στο π.δ. 
294/88 “Ελάχιστος χρόνος απασχόλησης τεχνικού 
ασφάλειας και γιατρού εργασίας, επίπεδο γνώσεων και 
ειδικότητα τεχνικού ασφάλειας για τις επιχειρήσεις, 
εκμεταλλεύσεις και εργασίες της παραγράφου 1 του 
άρθρου 1 του ν. 1568/85 Υγιεινή και ασφάλεια των 
εργαζομένων” (138/Α). Με την επιφύλαξη ειδικοτέρων ή 
πλέον δεσμευτικών διατάξεων, στις επιχειρήσεις που 
απασχολούν λιγότερους από 50 εργαζόμενους ο 
εργοδότης έχει την υποχρέωση να χρησιμοποιεί τις 
υπηρεσίες τεχνικού ασφάλειας σύμφωνα με το κεφ. Α του 
ν. 1568/85, το παρόν διάταγμα.  
Εξωτερικές Υπηρεσίες Προστασίας και Πρόληψης 
[ΕΞΥΠΠ]  
1.Οι υπηρεσίες τεχνικού ασφάλειας και γιατρού εργασίας, 
όπως αυτές προσδιορίζονται από το ν. 1568/85 και το 
παρόν διάταγμα μπορούν να παρέχονται σε μια 
επιχείρηση και από ατομικές επιχειρήσεις ή νομικά 
πρόσωπα έξω από την επιχείρηση, που στο εξής θα 
ονομάζονται “Εξωτερικές Υπηρεσίες Προστασίας και 
Πρόληψης” (ΕΞΥΠΠ). Οι ΕΞΥΠΠ ασκούν τις αρμοδιότητες 
και έχουν τα δικαιώματα και τις υποχρεώσεις του τεχνικού 
ασφάλειας και του γιατρού εργασίας, σύμφωνα με τις 
ισχύουσες διατάξεις  
.Ο εργοδότης υποχρεούται να εξασφαλίζει την ασφάλεια 
και την υγεία των εργαζομένων ως προς όλες τις πτυχές 
της εργασίας, και να λαμβάνει μέτρα που να εξασφαλίζουν 
την υγεία και ασφάλεια των τρίτων.  
Εάν ο εργοδότης προσφεύγει σε άτομα εκτός της 
επιχείρησης ή σε ΕΞΥΠΠ για την ανάθεση των καθηκόντων 
τεχνικού ασφάλειας ή/και γιατρού εργασίας, αυτό δεν τον 
απαλλάσσει από τις υποχρεώσεις του στον τομέα αυτό.  
Eιδικές υποχρεώσεις εργοδοτών  
1.Ο εργοδότης οφείλει:  
α) Να έχει στη διάθεσή του μια γραπτή εκτίμηση των 
υφισταμένων κατά την εργασία κινδύνων για την 
ασφάλεια και την υγεία συμπεριλαμβανομένων εκείνων 
που αφορούν ομάδες εργαζομένων που εκτίθενται σε 
ιδιαίτερους κινδύνους. Η εκτίμηση αυτή 
πραγματοποιείται από τους τεχνικό ασφάλειας, γιατρό 
εργασίας, ΕΣΥΠΠ ή ΕΞΥΠΠ, σύμφωνα με τις κείμενες 
διατάξεις. Στους ανωτέρω ο εργοδότης οφείλει να παρέχει 
κάθε βοήθεια σε μέσα και προσωπικό για την εκπλήρωση 
του σκοπού αυτού, β) Να καθορίζει τα μέτρα προστασίας 
που πρέπει να ληφθούν και, αν χρειαστεί, το υλικό 
προστασίας που πρέπει να χρησιμοποιηθεί.  
2.Επιπλέον ο εργοδότης οφείλει:  

Provision of protection and prevention services: In 
companies that employ 50 or more employees, the 
employer has the obligation to use the services of a 
safety engineer and an occupational physician in 
accordance with Chapter A of Law 1568/85, this decree 
and the special conditions that are defined in  Pres. 
Decr. 294/88 "Minimum time of employment of safety 
engineer and occupational physician, level of knowledge 
and specialisation of safety technician for companies, 
farms and works of paragraph 1 of article 1 of law 
1568/85 Health and safety of employees" (138 / A). 
Without prejudice to more specific or more binding 
provisions, in companies employing less than 50 
employees, the employer has the obligation to use a 
safety engineer's services in accordance with Chapter A 
of Law 1568/85, and this decree.  
  
External Protection and Prevention Services [EXYP]  
1. The services of a safety engineer and an occupational 
physician, as defined by Law 1568/85 and this decree 
may be provided to a company and by sole 
proprietorships or legal entities outside the company, 
hereinafter referred to as "External Services of 
Protection and Prevention" (ESPP). The ESPP exercise 
the responsibilities and have the rights and obligations 
of the safety engineer and the occupational physician, 
in accordance with the applicable provisions.  
The employer is obliged to ensure the safety and health 
of employees in all aspects of work and take measures 
to ensure third parties' health and safety.  
If the employer appeals to persons outside the company 
or to ESSP for the assignment of the duties of safety 
engineer and/or occupational physician, this does not 
release him from his obligations in this field.  
  
Special obligations of employers  
1. The employer must:  
(a) Have a written assessment of occupational safety 
and health risks, including those of groups of workers 
exposed to particular hazards. This assessment is 
performed by the safety engineer, occupational 
physician, internal services of Protection and Prevention 
or EXYPP, in accordance with the existing provisions. To 
the above, the employer must provide all assistance to 
means and personnel to fulfil this purpose, b) To 
determine the protection measures to be taken and, if 
necessary, the protection material to be used.  
2. In addition, the employer must:  
a) report to the competent labour inspectorates and to 
the insurance organisation's competent services to 
which the employee belongs within 24 hours all 
occupational accidents and in case of severe injury or 
death, to keep unchanged all the data that can be used 
to determine the causes of the accident.  
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α) Να αναγγέλει στις αρμόδιες επιθεωρήσεις εργασίας και 
στις αρμόδιες υπηρεσίες του ασφαλιστικού οργανισμού 
στον οποίο υπάγεται ο εργαζόμενος εντός 24 ωρών όλα τα 
εργατικά ατυχήματα και εφόσον πρόκειται περί σοβαρού 
τραυματισμού ή θανάτου, να τηρεί αμετάβλητα όλα τα 
στοιχεία που δύνανται να χρησιμεύσουν για εξακρίβωση 
των αιτίων του ατυχήματος.  
β) Να τηρεί ειδικό βιβλίο ατυχημάτων στο οποίο να 
αναγράφονται τα αίτια και η περιγραφή του ατυχήματος 
και να το θέτει στη διάθεση των αρμόδιων αρχών. Τα 
μέτρα που λαμβάνονται για την αποτροπή επανάληψης 
παρόμοιων συμβάντων, καταχωρούνται στο ειδικό βιβλίο 
του άρθρου 6 (παράγραφος 1) και του άρθρου 9 
(παράγραφος 1) του ν. 1568/1985. γ) Να τηρεί κατάλογο 
των εργατικών ατυχημάτων που είχαν ως συνέπεια για τον 
εργαζόμενο,ανικανότητα εργασίας μεγαλύτερη των τριών 
εργάσιμων ημερών.  

b) keep a particular book of accidents in which the 
causes and descriptions of the accident are written and 
to make it available to the competent authorities. The 
measures taken to prevent similar incidents recurrence, 
are recorded in the particular book of article 6 
(paragraph 1) and article 9 (paragraph 1) of law 
1568/1985. c) keep a list of occupational accidents that 
resulted in the employee being unable to work for more 
than three working days.  
  
  
  
  
  
  

Π.Δ. 16/1996 (ΦΕΚ 10/Α`/18.1.1996) Ελάχιστες 
προδιαγραφές ασφάλειας  
και υγείας στους χώρους εργασίας σε συμμόρφωση με την 
οδηγία  
89/654/EOK. Τροποποιήθηκε από :  
Υ.Α. οικ. 32205/Δ10.96/2013, (ΦΕΚ 
2562/Β/11.10.2013)    «Ελάχιστα απαιτούμενα υλικά 
πρώτων βοηθειών στους χώρους εργασίας»  
Δίνονται προδιαγραφές ασφαλείας για τα ακόλουθα 
στοιχεία : Σταθερότητα, στερεότητα, αντοχή και 
ευστάθεια, Ηλεκτρική Εγκατάσταση, . Oδοί διαφυγής και 
έξοδοι κινδύνου, . Πυρανίχνευση και πυρόσβεση, 
Eξαερισµός κλειστών χώρων εργασίας, Aπαγωγή 
παραγόντων , ∆άπεδα, τοίχοι, οροφές και στέγες των 
χώρων, ∆ιάδροµοι κυκλοφορίας, Προστασία από πτώσεις 
και πτώση αντικειµένων - Zώνες κινδύνου, . ∆ιαστάσεις και 
όγκος αέρα των χώρων - Xώρος για την ελευθερία 
κινήσεων στη θέση εργασίας. Αν και δεν υπάρχει αναφορά 
σε νανο –υλικά, το ακόλουθο είναι σχετικής σημασίας : « 
οι σκόνες, καπνοί, ατµοί και τα αέρια  
που δηµιουργούνται στους χώρους εργασίας πρέπει κατά 
περίπτωση να παρακρατούνται ή να απάγονται στο 
σηµείο παραγωγής τους µε τα κατάλληλα προς τούτο 
µέσα, συστήµατα και εγκαταστάσεις, τα οποία  
πρέπει να διατηρούνται σε καλή κατάσταση λειτουργίας. 
Oι επιβλαβείς παράγοντες πριν εκδιωχθούν στην 
εξωτερική ατµόσφαιρα, πρέπει να υποβάλλονται σε  
ειδική, ανάλογα µε την περίπτωση, επεξεργασία 
(συµπύκνωση, κατακρήµνιση, εξουδετέρωση,  
µεταποίηση δια πυρός, κλπ.), ώστε να καθίστανται 
αβλαβείς για τονς ανθρώπους, τα ζώα και το περιβάλλον»  

Presidential Decree 16/1996 ( Gov. journal 
10/A/18.1.1996): “Minimum safety and health 
standards  in the workplace in compliance with the 
directive 89/654 / EEC”. Modified by: Ministerial 
decision 32205 / Δ10.96 / 2013, (Gov. Journal 2562 / Β / 
11.10.2013) "Minimum required first aid materials in 
the workplace"  
Safety specifications are given for the following 
elements: Stability, solidity, strength and stability, 
Electrical Installation,. Escape routes and emergency 
exits. Fire detection and firefighting  
, Ventilation of closed workplaces, Abduction of agents  
Floors, walls, ceilings and roofs of spaces, Corridors, 
Protection against falls and falling objects - Hazardous 
areas, Dimensions and air volume of the spaces - Space 
for freedom of movement in the workplace.   
Although no reference is made to nanomaterials, the 
following are relevant: dusts, fumes, fumes and gases  
created in the workplace must be detained or abducted 
on a case-by-case basis  
at their point of production with the appropriate means, 
systems and installations, which must be kept in good 
working order. Harmful agents , before being expelled 
in to the environment, must be exposed to special, as 
appropriate, treatment (concentration, precipitation, 
neutralization, Fire treatment, etc.) to make them 
harmless to humans, animals and environment  

Π.Δ. 105/1995 (ΦΕΚ 67/Α`/10.4.1995) Ελάχιστες 
προδιαγραφές για την σήμανση ασφάλειας ή/ και υγείας 
στην εργασία σε συμμόρφωση με την Οδηγία 92/58/EOK  

Presidential Decree 105/1995 ( Gov. journal 
67/A/10.4.1995): "Minimum requirements for the 
provision of safety and/or health signs at work in 
accordance with the directive 92/58/EEC"  

Π.Δ. 399/1994 (ΦΕΚ 221/Α`/19.12.1994) “Προστασία των 
εργαζομένων από τους κινδύνους που συνδέονται με την 
έκθεση σε καρκινογόνους παράγοντες κατά την εργασία 

Presidential Decree 399/1994 ( Gov. journal 
221/A/19.12.1994): "On the protection of workers from 
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σε συμμόρφωση με την οδηγία του Συμβουλίου 
90/394/EOΚ”  
Το παρόν προεδρικό διάταγμα έχει ως αντικείμενο την 
πρόληψη των κινδύνων που προέρχονται ή μπορούν να 
προέλθουν από την έκθεση κατά την εργασία σε 
καρκινογόνους παράγοντες, καθώς και την προστασία της 
υγείας και της ασφάλειας των εργαζομένων από αυτούς 
τους κινδύνους. Οι διατάξεις του εφαρμόζονται επιπλέον 
των γενικών διατάξεων για την υγιεινή και την ασφάλεια 
της εργασίας που ισχύουν κάθε φορά. .Οι διατάξεις του 
παρόντος εφαρμόζονται σε όλες τις επιχειρήσεις, 
εκμεταλλεύσεις και εργασίες του ιδιωτικού και του 
δημόσιου τομέα, ανεξαρτήτως κλάδου οικονομικής 
δραστηριότητας στον οποίο κατατάσσονται. Για κάθε 
δραστηριότητα που ενδέχεται να συνεπάγεται κίνδυνο 
έκθεσης σε καρκινογόνους παράγοντες, ο εργοδότης 
οφείλει να έχει στη διάθεσή του μια γραπτή εκτίμηση των 
υφισταμένων κατά την εργασία κινδύνων, σύμφωνα με τις 
ισχύουσες διατάξεις. Στην εκτίμηση αυτή προσδιορίζεται 
η φύση, ο βαθμός και η διάρκεια της έκθεσης των 
εργαζομένων, ώστε να είναι δυνατό να αξιολογούνται όλοι 
οι κίνδυνοι για την ασφάλεια ή την υγεία των εργαζομένων 
και να καθορίζονται τα ληπτέα μέτρα. Κατά την εκτίμηση 
του κινδύνου, επίσης λαμβάνεται υπόψη και κάθε άλλη 
σημαντική έκθεση, όπως π.χ. η έκθεση που έχει επιβλαβή 
αποτελέσματα για το δέρμα. Η εκτίμηση αυτή 
επαναλαμβάνεται τακτικά και εν πάση περιπτώσει σε 
κάθε αλλαγή των συνθηκών που θα μπορούσε να 
επηρεάσει την έκθεση των εργαζομένων στους 
καρκινογόνους παράγοντες. Μείωση και υποκατάσταση: 
Ο εργοδότης μειώνει τη χρήση ενός καρκινογόνου 
παράγοντα στο χώρο εργασίας, κυρίως υποκαθιστώντας 
τον παράγοντα αυτόν, στο μέτρο που αυτό είναι τεχνικά 
εφικτό, από μια ουσία, παρασκεύασμα ή μέθοδο, τα 
οποία, υπό τις συνθήκες χρήσης τους, είναι ακίνδυνα ή 
λιγότερο επικίνδυνα για την υγεία ή, ενδεχομένως, την 
ασφάλεια των εργαζομένων.  Eάν η εκτίμηση καταδεικνύει 
κίνδυνο για την ασφάλεια ή την υγεία των εργαζομένων, ή 
έκθεση των εργαζομένων πρέπει να αποφεύγεται. Εάν δεν 
είναι τεχνικά δυνατή η υποκατάσταση του καρκινογόνου 
παράγοντα από ουσία, παρασκεύασμα ή μέθοδο, ο 
εργοδότης φροντίζει ώστε η παραγωγή και η χρήση του 
καρκινογόνου παράγοντα να πραγματοποιούνται σε 
κλειστό σύστημα, στο μέτρο που αυτό είναι τεχνικά 
εφικτό. Ο εργοδότης οφείλει να λαμβάνει τα κατάλληλα 
μέτρα, ώστε να εξασφαλίζεται ότι: α) Οι εργαζόμενοι ή/και 
οι εκπρόσωποί τους στην επιχείρηση ή την εγκατάσταση 
μπορούν να ελέγχουν την εφαρμογή των διατάξεων του 
παρόντος, ή μπορούν να συνεργάζονται κατά την 
εφαρμογή αυτή Σε περίπτωση απρόβλεπτων συμβάντων ή 
ατυχημάτων τα οποία μπορεί να προκαλέσουν ασυνήθη 
έκθεση των εργαζομένων, ο εργοδότης πληροφορεί 
αμέσως τους εργαζόμενους. Εως ότου αποκατασταθεί η 
κανονική λειτουργία και εξαλειφθούν τα αίτια της 
ασυνήθους έκθεσης: α) Στην προσβληθείσα ζώνη, 

the risks related to exposure to carcinogens at work in 
accordance with the directive 92/58/EEC"  
The purpose of this Presidential Decree is to prevent the 
risks arising or which may arise from exposure to 
carcinogens at work, as well as to protect the health and 
safety of workers from these hazards. Its provisions 
apply in addition to the general provisions on 
occupational health and safety that apply at any given 
time. The provisions hereof apply to all enterprises, 
holdings and operations of the private and public sector, 
regardless of the branch of economic activity in which 
they are classified. For any activity that may pose a risk 
of exposure to carcinogens, the employer must have at 
its disposal a written assessment of the risks at work in 
accordance with applicable provisions. This assessment 
shall determine the nature, extent, and duration of the 
workers' exposure, so that all risks to the workers' safety 
or health can be assessed and the measures taken must 
be determined. When assessing the risk, any other 
significant exposure is also taken into account, such as, 
e.g. exposure that has harmful effects on the skin. This 
assessment is repeated regularly and in any case, in any 
change of circumstances that could affect workers' 
exposure to carcinogens. Reduction and substitution: 
The employer reduces the use of a carcinogen in the 
workplace, in particular by substituting that agent, as far 
as technically possible, for a substance, preparation or 
method which, under their conditions of use, is safe or 
less dangerous for the health or, where appropriate, the 
safety of workers. The employer notifies the results of 
his investigations to the corresponding labour 
inspectorate. If the assessment indicates a risk to 
workers' safety or health, exposure of workers should 
be avoided. If it is not technically possible to replace the 
carcinogen by substance, preparation or method, the 
employer shall ensure that the production and use of 
the carcinogen is carried out in a closed system, as far as 
it is technically possible. The employer must take 
appropriate measures to ensure that: Employees and / 
or their representatives in the workplace may monitor 
the application of the provisions hereof or cooperate in 
such application. Employers shall take appropriate 
measures to ensure that the areas in which the activities 
take place are not accessible to employees other than 
those who are forced to enter due to their work or 
duties. In the occasion of unforeseen events or 
accidents that may cause employees' unusual exposure, 
the employer shall immediately inform the employees. 
Until normal operation is restored and the causes of the 
unusual exposure are eliminated: a) In the affected area, 
only the workers who are necessary for the execution of 
the repairs and other works that are necessary are 
allowed to work. (b) These workers shall be provided 
with protective clothing and personal protective 
breathing equipment which they shall wear, and the 
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επιτρέπεται να εργάζονται μόνον οι εργαζόμενοι που είναι 
απαραίτητοι για την εκτέλεση των επισκευών και άλλων 
εργασιών που είναι αναγκαίες. β) Οι εν λόγω εργαζόμενοι 
εφοδιάζονται με προστατευτικό ιματισμό και ατομικό 
προστατευτικό αναπνευστικό εξοπλισμό τον οποίο πρέπει 
να φέρουν, η δε έκθεση δεν μπορεί να είναι διαρκής και 
περιορίζεται στον ελάχιστα δυνατό για κάθε εργαζόμενο. 
Στα πλαίσια της διαβούλευσης και της συμμετοχής των 
εργαζομένων σύμφωνα με τις κείμενες διατάξεις οι 
εργοδότες ζητούν τη γνώμη των εργαζομένων ή/και των 
εκπροσώπων τους και διευκολύνουν τη συμμετοχή τους, 
αναφορικά με τα θέματα που σχετίζονται με την 
εφαρμογή του παρόντος. Εάν τα αποτελέσματα της 
εκτίμησης που αναφέρεται στο άρθρο 3 καταδεικνύουν 
κίνδυνο για την υγεία ή την ασφάλεια των εργαζομένων, ο 
εργοδότης έχει την υποχρέωση:α) Να χρησιμοποιεί τις 
υπηρεσίες γιατρού εργασίας, όπως αυτός ορίζεται στο ν. 
1568/85, ανεξάρτητα από τον αριθμό εργαζομένων στην 
επιχείρηση ή/και την εγκατάσταση.β) Να εξασφαλίζει 
σύμφωνα με τις υποδείξεις του γιατρού εργασίας, ότι κάθε 
εργαζόμενος πριν από την έκθεση και στη συνέχεια σε 
τακτά χρονικά διαστήματα, υπόκειται σε ιατρική εξέταση 
για την εκτίμηση της κατάστασης της υγείας του. Γ ια τους 
σκοπούς του παρόντος, List of substances, preparations 
and methods (Article 2 (3))  
Κατάλογος ουσιών, παρασκευασμάτων και μεθόδων:  
1.Παρασκευή αουραμίνης  
2.Εργασίες που συνεπάγονται έκθεση σε πολυκυκλικούς 
αρωματικούς υδρογονάνθρακες που περιέχονται στην 
αιθάλη, στην πίσσα, το κατράμι, τον καπνό ή τον κονιορτό 
λιθάνθρακα.  
3.Εργασίες που συνεπάγονται έκθεση στον κονιορτό, τον 
καπνό ή την ομίχλη που παράγονται κατά τη φρύξη και τον 
ηλεκτρικό καθαρισμό θειούχων συμπηγμάτων νικελίου.  
4.Μέθοδος ισχυρού οξέος στην παρασκευή 
ισοπροπυλικής αλκοόλης.  
  

exposure may not be permanent and shall be limited to 
the minimum possible time for each worker.  
In the context of the consultation and participation of 
employees in accordance with the provisions in force, 
employers seek the opinion of employees and / or their 
representatives and facilitate their participation, 
regarding issues related to the implementation of this. 
If the results of the assessment referred to in Article 3 
indicate a risk to the health or safety of workers, the 
employer shall be obliged to:  
a) To use an occupational physician's services, as 
defined in Law 1568/85, regardless of the number of 
employees in the company and / or the establishment.  
b) To ensure, according to the instructions of the 
occupational physician, that every employee before the 
exposure and after at regular intervals, undergoes a 
medical examination to assess his state of health.  
List of substances, preparations and methods:  
1. Preparation of auramine  
2.Operations involving exposure to polycyclic aromatic 
hydrocarbons contained in soot, tar,  tobacco or coal 
dust.  
3.Operations involving exposure to dust, smoke or fog 
produced during the roasting and electrical cleaning of 
nickel sulfide alloys.  
4. Strong acid method in the preparation of isopropyl 
alcohol.  
  

Π.Δ. 395/1994 (ΦΕΚ 220/Α`/19.12.1994) Ελάχιστες 
προδιαγραφές  
ασφάλειας και υγείας για τη χρησιμοποίηση εξοπλισμού 
εργασίας από  
τους εργαζόμενους κατά την εργασία τους σε 
συμμόρφωση με την  
οδηγία 89/655/EOK.  Τροποποιήθηκε από Π.Δ. 155/2004, 
(ΦΕΚ 121/Α/5.7.2004).     

1. Το παρόν προεδρικό διάταγμα 
καθορίζει τις ελάχιστες προδιαγραφές 
ασφάλειας και υγείας για τη 
χρησιμοποίηση εξοπλισμού εργασίας από 
τους εργαζόμενους κατά την εργασία τους, 
όπως αυτός ορίζεται στο άρθρο 2.  
2. . Ο εργοδότης λαμβάνει τα αναγκαία 
μέτρα ώστε ο εξοπλισμός εργασίας που 
τίθεται στη διάθεση των εργαζομένων μέσα 
στην επιχείρηση ή/και την εγκατάσταση να 

Presidential Decree 395/1994 (Gov. journal 
220/A/19.12.1994): "Minimum safety and health 
specifications for the use of work equipment by 
employees during their work in compliance with 
Directive 89/655 / EEC». Amended by Pres. Decr. 
155/2004 (Gov. Journal 121/A/5.7.2004).  

1. This Presidential Decree sets out the 
minimum safety and health 
requirements for the use of work 
equipment by employees at work, as set 
out in Article 2.  
2. The employer shall take the 
necessary measures to ensure that the 
work equipment made available to the 
workers within the company and / or the 
facility is suitable for the work to be 
performed or adequately adapted for 
this purpose, in order to ensure the 
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είναι κατάλληλος για την προς εκτέλεση 
εργασία ή κατάλληλα προσαρμοσμένος 
προς το σκοπό αυτό, ούτως ώστε να 
διασφαλίζεται η ασφάλεια και η υγεία των 
εργαζομένων κατά τη χρησιμοποίησή του.  

 Κατά την επιλογή του εξοπλισμού εργασίας που 
πρόκειται να χρησιμοποιηθεί, ο εργοδότης 
λαμβάνει υπ όψη τις ειδικές συνθήκες και τα 
χαρακτηριστικά της εργασίας, τους κινδύνους 
που υπάρχουν στην επιχείρηση ή/και την 
εγκατάσταση, ιδίως στις θέσεις εργασίας, για 
την ασφάλεια και την υγεία των εργαζομένων, 
τους κινδύνους που ενδέχεται να προστεθούν 
λόγω της χρησιμοποίησης του εν λόγω 
εξοπλισμού εργασίας καθώς και έγγραφη γνώμη 
του τεχνικού ασφάλειας.  
0 εξοπλισμός εργασίας πρέπει να είναι 
εφοδιασμένος με διάταξη επείγουσας διακοπής 
της λειτουργίας του, εάν αυτό ενδείκνυται, και 
αναλόγως των κινδύνων που δημιουργεί η 
λειτουργία του και του χρόνου που χρειάζεται 
κανονικά η διακοπή της.  
0 εξοπλισμός εργασίας που δημιουργεί 
κινδύνους από πτώση ή εκτόξευση αντικειμένων 
πρέπει να είναι εφοδιασμένος με κατάλληλες 
διατάξεις ασφαλείας που αντιστοιχούν στους 
κινδύνους αυτούς.  
Ο εξοπλισμός εργασίας που δημιουργεί 
κινδύνους από αναθυμιάσεις αερίων, ατμών ή 
υγρών ή από εκπομπές σκόνης, πρέπει να είναι 
εφοδιασμένος με κατάλληλες διατάξεις 
κατακράτησης ή και απαγωγής κοντά στην πηγή 
των σχετικών κινδύνων.  
Η ευστάθεια του εξοπλισμού εργασίας και των 
στοιχείων του πρέπει να εξασφαλίζεται με 
πάκτωση ή με άλλα μέσα, εάν αυτό είναι 
αναγκαίο για την ασφάλεια ή την υγεία των 
εργαζομένων.  
 Όταν δεν είναι δυνατό να εξασφαλιστεί πλήρως, 
κατά τον τρόπο αυτό, η ασφάλεια και η υγεία 
των εργαζομένων κατά τη χρησιμοποίηση του 
εξοπλισμού εργασίας, ο εργοδότης λαμβάνει τα 
απαραίτητα μέτρα, ώστε να περιορίσει τους 
κινδύνους στο ελάχιστο.  

safety and health of the employees 
during its use.  
3.  When choosing the work 
equipment to be used, the employer 
takes into account the special conditions 
and characteristics of the work, the risks 
that exist in the company and / or the 
installation, especially in the workplaces, 
for the safety and health of the 
employees, the risks that may be added 
due to the use of such work equipment 
as well as the written opinion of the 
safety engineer.  
4. Work equipment must be equipped 
with an emergency shutdown device, if 
appropriate, and depending on the 
hazards posed by its operation and the 
time normally required to shut it down.  
5. Work equipment that poses a risk of 
falling or launching objects must be fitted 
with appropriate safety devices 
corresponding to those risks.  
6. Work equipment that poses a risk of 
fumes from gases, vapors or liquids, or 
dust emissions must be fitted with 
appropriate retention and exhaust 
devices close to the hazards' source.  
7. The stability of the work equipment 
and its components must be ensured by 
anchoring or other means, if this is 
necessary for the workers' safety or 
health.  
8.  Where the safety and health of 
workers in the use of work equipment 
cannot be fully ensured in this way, the 
employer shall take the necessary 
measures to minimise the risks.  

Π.Δ. 396/1994 (ΦΕΚ 220/Α`/19.12.1994) Ελάχιστες 
προδιαγραφές  
ασφάλειας και υγείας για τη χρήση από τους 
εργαζόμενους εξοπλισμών  
ατομικής προστασίας κατά την εργασία σε συμμόρφωση 
προς την  
οδηγία του Συμβουλίου 89/656/EOK: Οι εξοπλισμοί 
ατομικής προστασίας πρέπει να χρησιμοποιούνται 
εφόσον οι κίνδυνοι δεν είναι δυνατό να αποφευχθούν ή 
να περιορισθούν επαρκώς με τεχνικά μέτρα ή μέσα 
συλλογικής προστασίας ή με μέτρα, μεθόδους ή 

Presidential Decree 396/1994 (Gov. Journal 
220/A/19.12.1994 "Minimum safety and health 
specifications  for the use of personal protection 
equipment by employees at work in compliance with 
Council Directive 89/656 / EEC."  
Personal protective equipment must be used if the risks 
cannot be adequately avoided or reduced by technical 
measures or means of collective protection or by 
measures, methods, or work organisation procedures.   
1. Personal protective equipment must comply with the 
applicable provisions regarding their design and 
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διαδικασίες οργάνωσης της εργασίας. 1. Οι εξοπλισμοί 
ατομικής προστασίας πρέπει να είναι σύμφωνοι προς τις 
εκάστοτε ισχύουσες διατάξεις σχετικά με το σχεδιασμό και 
την κατασκευή τους, από πλευράς ασφάλειας και υγείας.  
Σε κάθε περίπτωση οι εξοπλισμοί ατομικής προστασίας 
πρέπει:  
α) Να είναι κατάλληλοι για τους κινδύνους που πρέπει να 
προλαμβάνονται και να μη συνεπάγεται η χρήση τους 
νέους κινδύνους.  
β) Να ανταποκρίνονται στις συνθήκες που επικρατούν στο 
χώρο εργασίας.  
γ) Να έχουν επιλεγεί με πρόνοια για τις εργονομικές 
ανάγκες και τις ανάγκες προστασίας της υγείας των 
εργαζομένων.  
δ) Να έχουν υποστεί τις απαραίτητες προσαρμογές ώστε 
να ταιριάζουν στο χρήστη.  
2. Στην περίπτωση πολλαπλών κινδύνων, για τους οποίους 
απαιτείται να φορά ο εργαζόμενος ταυτόχρονα 
περισσότερους από έναν εξοπλισμούς προστασίας, οι 
εξοπλισμοί αυτοί πρέπει να είναι συμβατοί και να 
διατηρούν την αποτελεσματικότητά τους έναντι των 
αντιστοίχων κινδύνων.  
Ο εργοδότης μεριμνά και παρέχει τις κατάλληλες 
διευκολύνσεις και μέσα για την καλή λειτουργία των 
εξοπλισμών ατομικής προστασίας και την ικανοποιητική 
κατάστασή τους από την άποψη της αποτελεσματικής 
προστασίας των εργαζομένων, με τις αναγκαίες 
συντηρήσεις, επισκευές και καθαρισμούς και με την 
άμεση αντικατάστασή τους στις περιπτώσεις που 
παρουσιάζουν προχωρημένη φθορά ή έχει λήξει ο 
επιτρεπόμενος χρόνος χρήσης. Παρέχεται ενδεικτικός 
διάγραμμα για  την απογραφή των κινδυνων με σκοπό τη 
χρήση διαφόρων εξοπλισμών ατομικής προστασίας και 
ενδεικτικό διάγραμμα για την απογραφή των κινδύνων με 
σκοπό τη χρήση διάαφορων εξοπλισμών ατομικής 
προστασίας.  
Έγγραφη γνώμη τεχνικού ασφαλείας (εκτίμηση κινδύνων, 
καταλληλότητας μέσων ατομικής προστασίας).  
Διάκριση Χημικών Κινδύνων σε αερόλυματα και υγρά 
(Παράρτημα Ι)  

manufacture in terms of safety and health. In any case, 
personal protective equipment must: a) be suitable for 
the risks that must be prevented and not to imply new 
risks. b)  respond to the conditions prevailing in the 
workplace. c)  have been selected with care for the 
ergonomic needs and the protection needs of the health 
of the employees. d) have undergone the necessary 
adjustments to suit the user.   
2. In the case of multiple hazards, for which the worker 
is required to wear more than one protective 
equipment at a time, such equipment must be 
compatible and maintain its effectiveness against the 
respective hazards. The employer ensures and provides 
the appropriate facilities and means for the proper 
operation of personal protective equipment and their 
satisfactory condition in terms of effective protection of 
employees, with the necessary maintenance, repairs 
and cleanings and their immediate replacement in cases 
where they present advanced wear or the time allowed 
for use has expired. An indicative diagram for the 
inventory of hazards for the use of various personal 
protective equipment is provided and an indicative 
diagram for the inventory of hazards for the use of 
various personal protective equipment.  
Written opinion of a safety engineer (risk assessment, 
suitability of personal protective equipment).  
Distinction of Chemical Hazards in Aerosols and Liquids 
(Annex I)  

Π.Δ. 307/86 (ΦΕΚ 135/Α` 29.8.1986) «Προστασία της 
Υγείας των Εργαζομένων που εκτίθενται σε ορισμένους 
χημικούς παράγοντες κατά τη διάρκεια της εργασίας 
τους»  
Ορισμοί: «Έκθεση σε χημικό παράγοντα», «Οριακή τιμή 
έκθεσης», «Ανώτατη οριακή τιμή έκθεσης»  
Για ολική σκόνη που περιέχει SiO2:  

 T=10X+3mgm3/ 𝛵=10𝛸+3���3 
όπου Χ η %περιεκτικότητα του κρυσταλλικού SiO2 στη 
σκόνη  

Presidential Decree 307/86 (Gov. Journal 
135/A/29.08.1986)  
"Protecting the Health of Workers Exposed to Certain 
Chemical Agents During Their Work"  
Definitions: "Exposure to a chemical agent", "Exposure 
limit value", "Maximum exposure limit value"  
For total powder containing SiO2:  
, 

 T=10X+3mgm3/ 𝛵=10𝛸+3���3 
where X is the % content of crystalline SiO2 powder  

Π.Δ. 77/1993 (ΦΕΚ 34/Α` 18.3.1993)” Για την προστασία 
των εργαζομένων από φυσικούς, χημικούς και 
βιολογικούς παράγοντες και τροποποίηση και 
συμπλήρωση του π.δ/τος 307/86, (135/Α) σε 

Pres. Decr.  77/1993 (Gov. Journal  34 / A` 18.3.1993)" 
For the protection of employees from physical, chemical 
and biological agents and amendment and 
supplementation of Presidential Decree 307/86, (135 / 
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συμμόρφωση προς την οδηγία του Συμβουλίου 
88/642/ΕΟΚ”  
-Κίνδυνος έκθεσης – προσδιορισμός από εργοδότη  
-Ορισμός έκθεσης σε χημικό παράγοντα (α.3)  
Οριακή τιμή έκθεσης σε χημικό παράγοντα ΟΤΕ: νοείται η 
τιμή την οποία δεν επιτρέπεται να ξεπερνά η μέση 8ωρη 
χρονικά σταθμισμένη έκθεση του εργαζόμενου στον 
χημικό παράγοντα, κατά τη διάρκεια οποιασδήποτε 
8ωρης ημερήσιας και 40ωρης εβδομαδιαίας εργασίας 
του.    
Ανώτατη οριακή τιμή έκθεσης σε χημικό παράγοντα ΑΟΤΕ: 
νοείται η τιμή την οποία δεν επιτρέπεται να ξεπερνά η 
μέση χρονικά σταθμισμένη έκθεση του εργαζόμενου στον 
χημικό παράγοντα κατά τη διάρκεια οποιασδήποτε 
δεκάλεπτης περιόδου μέσα στο χρόνο εργασίας του, έστω 
και αν τηρείται η Οριακή τιμή Έκθεσης.  
Παρ. Ι: Για τη δειγματοληψία του εισπνεύσιμου κλάσματος 
συνιστάται να χρησιμοποιούνται όργανα που να 
αναρροφούν τον αέρα με ταχύτητα 1,25 m/sec ±10%, ή 
όργανα που να ανταποκρίνονται στο πρότυπο του 
∆ιεθνούς Οργανισμού Τυποποίησης  ISO/TR 7708 1983 (E)  

A) in compliance with the directive Council Directive 
88/642 / EEC."  
-Risk of exposure - identification by employer  
-Definition of exposure to a chemical agent (a.3)  
 Exposure limit to chemical agent: means the value 
which must not exceed the average 8-hour weighted 
exposure of the employee to the chemical agent, during 
any 8-hour daily and 40-hour weekly work.  
The maximum exposure limit value to the chemical 
agent means the value which must not exceed the 
worker's weighted average exposure to the chemical 
agent during any ten-minute period during his working 
time, even if the Exposure Limit value is observed.  
Append. I: For sampling of the inhalable fraction it is 
recommended to use instruments that draw in air at a 
speed of 1.25 m / sec ± 10%, or instruments that meet 
the requirements  of the International Organization for 
Standardization ISO / TR 7708 1983 (E )  

Ν. 1568/1985 (ΦΕΚ 177/Α`/18.10.1985) „Υγιεινή και 
ασφάλεια των  
Εργαζομένων” : Καθορίζεται ως υποχρεωση του Εργοδότη: 
Οι εργοδότες υποχρεούνται να λαµβάνει κάθε µέτρο που 
απαιτείται, ώστε να εξασφαλίζονται οι εργαζόµενοι και οι 
τρίτοι που παραβρίσκονται στους τόπους εργασίας από 
κάθε κίνδυνο που µπορεί να απειλήσει την υγεία ή τη 
σωµατική τους ακεραιότητα. Να παρέχει στις αρμόδιες 
αρχές κάθε πληροφορία για την παραγωγική διαδικασία 
και τις πρώτες ύλές. Οι εργαζόμενοι υποχρεούνται να 
ακολουιθύν τις ισχύοντες διατάξεις και μέτρα υγιείνηςκαι 
ασφάλειας, να χρησιμοποιούν τα ατομικά μέσα 
προστασίας και να παρακολουθουν σχετικά σεμινάρια σε 
θέματα υγιεινής και  ασφαλείας. Αντικαστάθηκε από το Ν. 
3850/2010  
  

Law 1568/1985 "On Health and Safety at Work" 
replaced by Law 3850/2010  
Defined as an Obligation of the Employer: Employers are 
required to take all necessary measures to ensure that 
employees and third parties present at the workplace 
are free from any risk that may threaten their health or 
physical integrity. Provide competent authorities with 
any information on the production process and raw 
materials. Employees must follow applicable health and 
safety regulations and measures, use personal 
protective equipment and attend relevant health and 
safety seminars. Replaced by Law 3850/2010.  

CONCLUSIONS 

All issues concerning occupational safety and health (OSH) at the national level are under the 
Ministry of Labour and Social Security responsibility. The General Directorate of Working 
Conditions and Health, responsible for the OSH legislation, strategy, organisation, information, 
education, training and research issues and the Labour Inspectorate (S.EP.E.), which is the 
inspection and the enforcement authority for the implementation of the labour legislation, are 
the principal competent state authorities. [3] The non-governmental OSH social partners play a 
crucial role in improving the working environment and minimising the number of work-related 
accidents and occupational diseases through the established national OSH social dialogue. The 
Greek Focal Point, via an enacted collaboration with the social partners and other organisations, 
has undertaken, among other issues, the effort to coordinate and manage the operation of the 
National OSH Information Network.  
The Greek legislation on Occupational Health and Safety has no reference on use of 
nanomaterials or nanoproducts and hence there are no references for the use of nanomaterials 
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on stone products. What is applicable can be summarised by the general principles set in Law 
3850/2010 (Gov. Journal 84/2-6-2010) and the rest of laws and presidential decrees related to 
chemical agents, presented in Section 2:  

• The employer must be aware of the risks  for the health of workers from  factors 
that used or created in the workplace and, in order to comply with the above 
requirements,is entitled to request from the manufacturer, importer orsupplier of 
these factors information about the risks to workers' health, as well as and for the 
methods of their safe use  
• Employer must have in his disposal a written assessment of occupational safety 
and health risks, including those of groups of workers exposed to particular hazards. 
This assessment is performed by the safety engineer, occupational physician, 
internal services of protection and prevention or external services of protection and 
prevention, in accordance with the existing provisions. To the above the employer 
must provide all assistance to means and personnel to fulfill this purpose, b) To 
determine the protection measures to be taken and, if necessary, the protection 
material to be used.  
• The risk assessment is a  systematic examination of all aspects of each work 
performed by the company in order to: a. to identify the sources of occupational 
risk, i.e. what will could pose a risk to  safety and health of employees, b. to 
determine whether and by what measures the risks  sources can  be eliminated or 
those risks to be avoided, and if so it's not possible, c. record the prevention 
measures already in place and suggest what should be taken in addition to control 
the risks and employees  protection.  
•  Persons who manufacture, import, place on the market or supply in any way 
agents for professional use have the obligation: (a) ensure, in accordance with the 
provisions in force, that these agents do not pose a risk to the health of the persons 
using them, provided that they are properly used for the work for which they are 
prescribed; (b) provide written information on the hazardous characteristics of the 
agents and the health hazards of the workers exposed to them, as well as written 
instructions on the proper use and protection against known hazards; and , (c) 
conduct studies and research and be informed for the development of scientific and 
technical knowledge, in order to meet the obligations of cases (a) and (b).  
• Harmful agents must be exposed to special, as appropriate, treatment 
(concentration, precipitation, neutralisation, Fire treatment, etc.) to make them 
harmless to humans, animals and the environment before being expelled into the 
environment (Presidential Decree 16/1996 ).  
• Chemical substances commonly used in nanomaterials applications have been 
identified and described above (ELINYAE publication 2019, below 3850/2010 Law), 
and their exposure limit values have been designated with the relevant presidential 
decrees.   

o TiO2: 10 mg/m3 inhaled / 5 breathable  
o SiO2: mathematical formula in Presidential Decree   307/86  
o ZnO: Exp.  lim. value: 5 mg/m3 Max. Exp. lim. Val.: 10 mg/m3  
o SnO2: Exp.  limit value: 2 mg/m3  
o Ca(OH)2: Exp. limit expos. value 1 / Max. Exp. lim. Val.: 4 mg/m3  
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o Ba(OH)2: Expos. Limit value: 0.5 mg/m3  
o Al2O3: Expos. Limit value: 10 mg/m3 inhaled / 5 mg/m3 breathable  

Those values, however, need to be re-designated and defined by legislation, accounting 
for their size in nanoscale, which ultimately alters their toxicity and exposure limits 
compared to the respective toxicity and exposure limits in macroscale.  

  
  

REFERENCES  

[1] An  electronic database (in Greek) related to legislation, regulations on Ocuppational Health 
and Safety at the national level : https://www.elinyae.gr/ethniki-nomothesia  
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3. Italian normative for applying of nanomaterials on stone products. 

    

D.Lgs 81/2008 Titolo 9 – sostanze pericolose – capo I 
(artt. 221-233) Protezione da agenti chimici  

D.Lgs 81/2008 Section 9 dangerous substances – 
Paragraph I (clauses 221-233) chemical protection  

D.Lgs 81/2008 Titolo 9 – sostanze pericolose – capo 
II (artt. 234-245) Protezione da agenti cancerogeni e 
mutageni  
  

D.Lgs 81/2008 Section 9 dangerous substances – 
Paragraph II (clauses 234-245) Protection from 
carcinogens and mutagens  

D.Lgs 81/2008  Titolo 11 - protezione da atmosfere 
esplosive – Capo I (artt. 287-288) Disposizioni 
generali  

D.Lgs 81/2008 Section 11 - protection from 
explosive atmospheres – Paragraph I (clauses 287-
288) General provisions  

D.Lgs 81/2008 Titolo 11 - protezione da atmosfere 
esplosive – Capo II (artt.289-296) Obblighi del datore 
di lavoro  

D.Lgs 81/2008 Section 11 - protection from 
explosive atmospheres – Paragraph II (clauses 
289-296) Obligations of the employer  

D.Lgs 81/2008 - Allegato VIII - Indicazioni di carattere 
generale relative a protezioni particolari  

D.Lgs 81/2008 Annex VIII - General indications 
relating to particular protections  

 

CONCLUSION  

There are no specific references to nanomaterial in italian safe at work regulations, therefore 

we are required to apply the general rules with a precautionary approach.  
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4. German normative for applying of nanomaterials on stone products. 

    

Empfehlung für die Gefährdungsbeurteilung bei Tätigkeiten mit Nanomaterialien 
am Arbeitsplatz;  
Bundesanstalt für Arbeitsschutz und Arbeitsmedizin/Verband der Chemischen 
Industrie e.V.  
https://www.vci.de/vci/downloads-vci/2012-05-29-nanoleitfaden-
endfassung2012.pdf  

Recommendation for the risk 
assessment for activities with 
nanomaterials in the 
workplace;   
Federal Institute for 
Occupational Safety and Health 
/ Association of the Chemical 
Industry e.V.  

TRGS 527 Tätigkeiten mit Nanomaterialien;  
Bundesanstalt für Arbeitsschutz und Arbeitsmedizin  
https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-
Regeln/Regelwerk/TRGS/pdf/TRGS-527.pdf?__blob=publicationFile&v=3  

TRGS 527 Activities with 
nanomaterials;  
Federal Institute for 
Occupational Safety and 
Health  

TRGS 600 Substitution;  
Bundesanstalt für Arbeitsschutz und Arbeitsmedizin  
https://www.baua.de/DE/Angebote/Rechtstexte-und-Technische-
Regeln/Regelwerk/TRGS/pdf/TRGS-600.pdf?__blob=publicationFile  
  

TRGS 600 Substitution;  
Federal Institute for 
Occupational Safety and 
Health  

Beurteilung  eines  möglichen  Krebsrisikos  von  Nanomaterialien  und  von  aus  
Produkten  freigesetzten Nanopartikeln;  
Stellungnahme des Bundesinstituts für Risikobewertung und des 
Umweltbundesamtes vom 15. April 2010  
www.uba.de/uba-info-medien/4068.html  

Assessment of a possible 
cancer risk from 
nanomaterials and from 
nanoparticles released from 
products;   
Statement by the Federal 
Institute for Risk Assessment  

Benutzung von Atemschutzgeräten;  
DGUV Regel 112-190  
http://publikationen.dguv.de/dguv/pdf/10002/r-190.pdf  

Use of breathing apparatus;  
DGUV Rule 112-190  

Nano-Liste  
Nanoteilchen in Bau- und Reinigungsprodukten;  
Berufsgenossenschaft der Bauwirtschaft BG BAU  
https://www.bgbau.de/fileadmin/Gisbau/  
Nanoliste28.09.2017.pdf  

Nano list   
Nanoparticles in construction 
and cleaning products;   
BG BAU trade association for 
the construction industry  

Verantwortlicher Umgang mit Nanotechnologien;  
Bericht und Empfehlungen der NanoKommission der deutschen Bundesregierung 
(2008)  
https://www.dguv.de/medien/inhalt/  
praevention/themen_a_z/gefahrstoffe/  
nanotechnologie/prinzipienpap.pdf  
Hinweis: eventuell nicht mehr aktuell  
  

Responsible use of 
nanotechnologies;  
Report and Recommendations 
of the NanoKommission of the 
German Federal Government 
(2008)  
Note: possibly no longer up to 
date  

Nanomaterialien am Arbeitsplatz;  
10 Fragen und Antworten zum Umgang mit Nanomaterialien am Arbeitsplatz  
https://www.dguv.de/fb-rci/sachgebiete/  
gefahrstoffe/nanotechnologie/nanomaterialien/  

Nanomaterials in the 
workplace;  

https://www.bgbau.de/fileadmin/Gisbau/
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index.jsp  10 questions and answers on 
the handling of nanomaterials 
in the workplace.  

Nano-Portal: Sicheres Arbeiten mit Nanomaterialien  
“Nanorama“ - interaktive Tools zum sicheren Arbeiten mit Nanomaterialien  
http://nano.dguv.de/home/   
Unterseite:  
→ http://nano.dguv.de/nanorama/bgbau/  
Im Panorama der Baustelle sind klickbare Stationen zu Nanomaterialien in der 
Bauwirtschaft versteckt. Abgebildet sind Arbeitssituationen, wie sie auf Baustellen 
angetroffen werden können. Klicken Sie auf Werkzeuge, Produkte und Handwerker 
und beantworten Sie Fragen zu:  

• mögliche Exposition - "Ampelfrage"  

• Produktinformation - Pop-up mit Infos  
  

Nano-Portal: Working safely 
with nanomaterials  
"Nanorama" - interactive tools 
for working safely with 
nanomaterials  
  
→ Subpage:  
http://nano.dguv.de/nanoram
a/bgbau/  
Clickable stations on 
nanomaterials in the 
construction industry are 
hidden in the construction site 
panorama. Pictured are work 
situations as they can be 
encountered on construction 
sites. Click on tools, products 
and craftsmen and answer 
questions about:  
- possible exposure - "traffic 
light question"  
- Product information - pop-up 
with info  

Risikogruppierung für Nanomaterialien am Arbeitsplatz  
Bewertung von Nanomaterialien im Kontext der REACH-Verordnung  
https://www.dguv.de/medien/ifa/de/  
pub/grl/pdf/2019_069.pdf   
  

Risikogruppierung für 
Nanomaterialien am 
Arbeitsplatz  
Assessment of nanomaterials 
in the context of the REACH 
Regulation  
  

Einsatz von Nanotechnologien in Architektur und Bauwesen vom  
Hessisches Ministerium für Wirtschaft, Verkehr und Landesentwicklung  
https://www.vditz.de/fileadmin/media/  
publications/pdf/Einsatz.pdf    

Use of Nanotechnologies in 
Architecture and Construction 
trade by  
Hessian Ministry of Economics, 
Transport and Regional 
Development  

Nano im Baugewerbe  
Institut für Technikfolgen-Abschätzung der Österreichischen Akademie der 
Wissenschaften Nr. 032 Juni 2012 Sabine Greßler, André Gazsó.  
https://docplayer.org/58979153-Nano-im-baugewerbe-einleitung.html   

Nano in construction trade  
Institute of Technology 
Assessment of the Austrian 
Academy of Sciences No. 032 
June 2012 Sabine Greßler, 
André Gazsó.  

EU-Project Nano-Cathedral  
Offizielle Projektseite Seite (englischsprachig), 2015-2018  
https://www.nanocathedral.eu   

EU-Project Nano-Cathedral  
Official project page, 2015-
2018  

 

CONCLUSION  

Nanotechnology is described as a key technology of the 21st century. Many everyday products 

such as cosmetics, paints or textiles are already based on the use of nanotechnology or contain 

http://nano.dguv.de/home/
http://nano.dguv.de/nanorama/bgbau/
http://nano.dguv.de/nanorama/bgbau/
http://nano.dguv.de/nanorama/bgbau/
https://www.dguv.de/medien/ifa/de/pub/grl/pdf/2019_069.pdf
http://pub/grl/pdf/2019_069.pdf
https://www.vditz.de/fileadmin/media/publications/pdf/Einsatz.pdf
http://publications/pdf/Einsatz.pdf
https://docplayer.org/58979153-Nano-im-baugewerbe-einleitung.html
https://www.nanocathedral.eu/
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nanomaterials. New applications are added almost every day. The economic importance of 

nanotechnologies is already enormous. In Germany, 950 companies deal with nanotechnologies 

and thus achieve a turnover of 14 billion euros. Ascending trend!   

Also in the construction and natural stone industries, auxiliary materials that contain 

nanoparticles are being used more and more frequently. These are in particular glazes, water 

repellants, cleaning agents, laying and grouting mortars. When using these nanomaterials, 

suitable protective measures such as wearing gloves and breathing masks must be observed.   

Almost all of the previously listed articles show that nanomaterials can have an impact on the 

body and the environment. Several criteria have to be taken into account:  

a) Appearance of nanomaterial, e.g. gaseous, liquid, fibrous.  

b) Resistance, e.g. water-soluble, insoluble  

c) Toxicity and the absorption mechanisms and effects on living organisms (e.g. eyes, mucous 

membranes, skin). Due to the complexity, focal points should be set in the project.  

 

5. Spanish normative for applying of nanomaterials on stone products. 

    

UNE-CEN ISO/TS 21083-2:2019 (RATIFICADA) Método de 
ensayo para medir la eficacia de los medios de filtración de 
aire contra los nanomateriales esféricos. Parte 2: Rango de 
tamaño de partícula de 3 nm a 30 nm (ISO/TS 21083-
2:2019) (Ratificada por la Asociación Española de 
Normalización en mayo de 2019.)  

UNE-CEN ISO/TS 21083-2:2019 (ENDORSED) Test 
method to measure the efficiency of air filtration media 
against spherical nanomaterials - Part 2: Size range from 
3 nm to 30 nm (ISO/TS 21083-2:2019) (Endorsed by 
Asociación Española de Normalización in May of 2019.)  

UNE-EN ISO 21083-1:2020 Método de ensayo para medir 
la eficacia de los medios de filtración de aire contra los 
nanomateriales esféricos. Parte 1: Intervalo de tamaño de 
partículas de 20 nm a 500 nm. (ISO 21083-1:2018).  

UNE-EN ISO 21083-1:2020 Test method to measure the 
efficiency of air filtration media against spherical 
nanomaterials - Part 1: Size range from 20 nm to 500 nm 
(ISO 21083-1:2018)  

UNE-CEN ISO/TS 12025:2015 (Ratificada)Nanomateriales. 
Cuantificación de la liberación de nano-objetos a partir de 
polvos por la generación de aerosoles (ISO/TS 12025:2012) 
(Ratificada por AENOR en noviembre de 2015.)  

UNE-CEN ISO/TS 12025:2015   
(Endorsed) Nanomaterials - Quantification of nano-
object release from powders by generation of aerosols 
(ISO/TS 12025:2012) (Endorsed by AENOR in November 
of 2015.)  
  

UNE-EN 62607-3-1:2014 (Ratificada) Nanofabricación. 
Características de control clave. Parte 3-1: Nanomateriales 
luminiscentes. Eficiencia cuántica (Ratificada por AENOR 
en diciembre de 2014.)  

UNE-EN 62607-3-1:2014 (Endorsed) 
Nanomanufacturing - Key control characteristics - Part 
3-1: Luminescent nanomaterials - Quantum efficiency 
(Endorsed by AENOR in December of 2014.)  

UNE-EN ISO 29701:2010 (Ratificada) Nanotecnologías. 
Ensayo de endotoxinas en muestras de nanomateriales 
para sistemas in vitro. Ensayo del lisado de amebocitos del 
Limulus (LAL). (ISO 29701:2010) (Ratificada por AENOR en 
octubre de 2010.)  

UNE-EN ISO 29701:2010 (Endorsed) Nanotechnologies - 
Endotoxin test on nanomaterial samples for in vitro 
systems - Limulus amebocyte lysate (LAL) test (ISO 
29701:2010) (Endorsed by AENOR in October of 2010.)  

https://www.aenor.com/normas-y-libros/buscador-de-normas/une?c=N0061722
https://www.aenor.com/normas-y-libros/buscador-de-normas/une?c=N0061722
https://www.aenor.com/normas-y-libros/buscador-de-normas/une?c=N0061722
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https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0064904
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0064904
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https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0064904
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0064904
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0055596
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0055596
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0055596
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https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0055596
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0053776
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0053776
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0053776
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https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0046074
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0046074
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0046074
https://www.aenor.com/normas-y-libros/buscador-de-normas/UNE?c=N0046074
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REGLAMENTO (UE) 2018/1881 DE LA COMISIÓN de 3 de 
diciembre de 2018  
por el que se modifica el Reglamento (CE) n.o 1907/2006 
del Parlamento Europeo y del Consejo, relativo al registro, 
la evaluación, la autorización y la restricción de las 
sustancias y mezclas químicas (REACH) en cuanto a sus 
anexos I, III, VI, VII, VIII, IX, X, XI y XII para tener en cuenta 
las nanoformas de sustancias  

COMMISSION REGULATION (EU) 2018/1881 of 3 
December 2018 amending Regulation (EC) No 
1907/2006 of the European Parliament and of the 
Council concerning the Registration, Evaluation, 
Authorisation and Restriction of Chemicals (REACH) as 
regards Annexes I, III, VI, VII, VIII, VIII, IX, X, XI and XII 
thereto to take into account nanoforms of substances   

Reglamento UE Nº 582/2012 Biocidas  EU Regulation No. 582/2012 Biocides  

Ley 31/1995, de 8 de noviembre, de prevención de Riesgos 
Laborales  

Law 31/1995, of November 8, 1995, on Occupational 
Risk Prevention  

Real Decreto 374/2001, de 6 de abril, sobre la protección 
de la salud y seguridad de los trabajadores contra los 
riesgos relacionados con los agentes químicos durante el 
trabajo.  

Royal Decree 374/2001, of April 6, 2001, on the 
protection of the health and safety of workers against 
risks related to chemical agents at work.  

Real Decreto 665/1997, de 12 de mayo, sobre la protección 
de los trabajadores contra los riesgos relacionados con la 
exposición a agentes cancerígenos durante el trabajo  

Royal Decree 665/1997, of May 12, 1997, on the 
protection of workers against risks related to exposure 
to carcinogens at work.  

Real Decreto 349/2003, de 21 de marzo, por el que se 
modifica el Real Decreto 665/1997, de 12 de mayo, sobre 
la protección de los trabajadores contra los riesgos 
relacionados con la exposición a agentes cancerígenos 
durante el trabajo, y por el que se amplía su ámbito de 
aplicación a los agentes mutágenos.  

Royal Decree 349/2003, of March 21, 2003, amending 
Royal Decree 665/1997, of May 12, 1997, on the 
protection of workers against risks related to exposure 
to carcinogenic agents at work, and extending its scope 
of application to mutagenic agents.  

Real Decreto 681/2003, de 12 de junio, sobre la protección 
de la salud y la seguridad de los trabajadores expuestos a 
los riesgos derivados de atmósferas explosivas en el lugar 
de trabajo.  

Royal Decree 681/2003, of June 12, 2003, on the 
protection of the health and safety of workers exposed 
to the risks derived from explosive atmospheres in the 
workplace.  

Real Decreto 1215/1997, de 18 de julio, por el que se 
establecen las disposiciones mínimas de seguridad y salud 
para la utilización por los trabajadores de los equipos de 
trabajo.  

Royal Decree 1215/1997, of July 18, 1997, establishing 
the minimum health and safety provisions for the use of 
work equipment by workers.  

Real Decreto 773/1997, de 30 de mayo, sobre 
disposiciones mínimas de seguridad y salud relativas a la 
utilización por los trabajadores de equipos de protección 
individual.  

Royal Decree 773/1997, of May 30, 1997, on minimum 
health and safety provisions regarding the use of 
personal protective equipment by workers.  

RECOMENDACIÓN DE LA COMISIÓN de 18 de octubre de 
2011 relativa a la definición de nanomaterial  

COMMISSION RECOMMENDATION of 18 October 2011 
on the definition of nanomaterial  

Corrección de errores de la Recomendación 2011/696/UE 
de la Comisión, de 18 de octubre de 2011, relativa a la 
definición de nanomaterial  

Corrigendum to Commission Recommendation 
2011/696/EU of 18 October 2011 concerning the 
definition of nanomaterial  

COMUNICACIÓN DE LA COMISIÓN AL PARLAMENTO 
EUROPEO, AL CONSEJO Y AL COMITÉ ECONÓMICO Y 
SOCIAL EUROPEO Segunda revisión de la normativa sobre 
los nanomateriales  

COMMUNICATION FROM THE COMMISSION TO THE 
EUROPEAN PARLIAMENT, THE COUNCIL AND THE 
EUROPEAN ECONOMIC AND SOCIAL COMMITTEE 
Second review of the nanomaterials legislation  

 

CONCLUSION  

From 2001 to 2008, occupational exposure of workers to nanomaterials grew at an average 

annual rate of 25%, which shows the need for more legislation and social awareness of the 

theme.   

https://www.boe.es/doue/2018/308/L00001-00020.pdf
https://www.boe.es/doue/2018/308/L00001-00020.pdf
https://www.boe.es/doue/2012/167/L00001-00123.pdf
https://www.boe.es/doue/2012/167/L00001-00123.pdf
https://www.boe.es/buscar/pdf/1995/BOE-A-1995-24292-consolidado.pdf
https://www.boe.es/buscar/pdf/1995/BOE-A-1995-24292-consolidado.pdf
https://www.boe.es/buscar/pdf/1995/BOE-A-1995-24292-consolidado.pdf
https://www.boe.es/buscar/pdf/1995/BOE-A-1995-24292-consolidado.pdf
https://www.boe.es/boe/dias/2001/05/01/pdfs/A15893-15899.pdf
https://www.boe.es/boe/dias/2001/05/01/pdfs/A15893-15899.pdf
https://www.boe.es/boe/dias/2001/05/01/pdfs/A15893-15899.pdf
https://www.boe.es/boe/dias/2001/05/01/pdfs/A15893-15899.pdf
https://www.boe.es/boe/dias/2001/05/01/pdfs/A15893-15899.pdf
https://www.boe.es/boe/dias/2001/05/01/pdfs/A15893-15899.pdf
https://www.boe.es/boe/dias/2001/05/01/pdfs/A15893-15899.pdf
https://www.boe.es/buscar/pdf/1997/BOE-A-1997-11145-consolidado.pdf
https://www.boe.es/buscar/pdf/1997/BOE-A-1997-11145-consolidado.pdf
https://www.boe.es/buscar/pdf/1997/BOE-A-1997-11145-consolidado.pdf
https://www.boe.es/buscar/pdf/1997/BOE-A-1997-11145-consolidado.pdf
https://www.boe.es/buscar/pdf/1997/BOE-A-1997-11145-consolidado.pdf
https://www.boe.es/buscar/pdf/1997/BOE-A-1997-11145-consolidado.pdf
https://www.boe.es/boe/dias/2003/04/05/pdfs/A13297-13298.pdf
https://www.boe.es/boe/dias/2003/04/05/pdfs/A13297-13298.pdf
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There are no regulations in Spain concerning nanomaterials in the stone sector. Given that the 

stone sector, in addition to the stone itself, can be associated with the use of chemical products, 

we must broaden our search for regulations. If we speak of nanomaterials in general terms, or 

of occupational safety in all areas, we can find regulations such as those mentioned above and 

other less relevant ones specific to sectors such as food, pharmaceuticals, cosmetics, etc.    
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Annex II: Report on the main risk situations in 

production and use of nanomaterials in Stone 

Sector 
In this report included in the task O1/A2 "Report on the main risk situations in the production 

and use of nanomaterials in the Stone Sector" corresponding to Intellectual Output 1 "Guide to 

risks and health and environmental prevention measures in the safe production and use of 

nanomaterials in the Stone Sector" the main objective has been to know what are the main risk 

situations in the stone sector for companies that use nanotechnology in their industry and have 

workers that apply nanomaterials to their products in each participating country.  

This is absolutely necessary because it serves as a basis for developing the key situations and 

makes the target group identify with the risk situations they experience in their own 

workplaces.  

1. German list of risks 

Situation of type, application or use of 

nanomaterials  

Risks inherent  Health and Safety 
equipment 
(collective or 
individual)   

Cutting stones to size (production)  a) Inhalation of dust → 
respiratory problems, 
secondary diseases 
(alveolar, stomach and 
intestinal reaction, 
immune system?)  
b) Skin and eye contact 
→ Skin irritation, 
mucous membrane 
irritation, possible after-
effects  
c) Known risks of injury 
when handling sawing 
and grinding machines  

Technical Extraction 
equipment with 
filter effect, wet 
cutting  
c) Known 
safeguarding 
measures 
(stationary, mobile),  

Grinding, profiling and polishing stone surfaces 

(production)  

a) Inhalation of dust → 
respiratory problems, 
secondary diseases 
(alveolar, stomach and 
intestinal reaction, 
immune system?)  
b) Skin and eye contact 
→ Skin irritation, 
mucous membrane 

Technical Extraction 
equipment with 
filter effect, wet 
cutting  
c) Known 
safeguarding 
measures 
(stationary, mobile),  
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irritation, possible after-
effects  
c) Known risks of injury 
when handling sawing 
and grinding machines  

Cutting, grinding, profiling and polishing stone 

surfaces (construction site)  

a) Inhalation of dust → 
respiratory problems, 
secondary diseases 
(alveolar, stomach and 
intestinal reaction, 
immune system?)  
b) Skin and eye contact 
→ Skin irritation, 
mucous membrane 
irritation, possible after-
effects  
c) Known risks of injury 
when handling sawing 
and grinding machines  

Mobile extraction 
units with filtration;  
Personal protective 
equipment (hand 
protection, eye 
protection, 
respiratory 
protection)  
c) Known 
safeguarding 
measures  

Manufacture of mortar mixtures  a) Inhalation of dust → 
respiratory problems, 
secondary diseases 
(alveolar?); Accidental 
ingestion  
b) Skin and eye contact 
→ Skin irritation, 
mucous membrane 
irritation, possible after-
effects  

Personal protective 
equipment (hand 
protection, eye 
protection, 
respiratory 
protection)  
  

Processing of the mortar, bricklaying, plastering  Skin and eye contact → 
Skin irritation, mucous 
membrane irritation, 
possible after-effects  

Personal protective 
equipment (hand 
protection, eye 
protection, 
respiratory 
protection)  

Filling, decanting and mixing of coating materials 

(e.g. multi-component)  

Skin and eye contact → 
Skin irritation, mucous 
membrane irritation, 
possible after-effects; 
Accidental ingestion  

Personal protective 
equipment (hand 
protection, eye 
protection, 
respiratory 
protection)  

Applying coatings to masonry and facades  Skin and eye contact → 
Skin irritation, mucous 
membrane irritation, 

Personal protective 
equipment (hand 
protection, eye 
protection, 
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possible after-effects; 
Accidental ingestion  

respiratory 
protection)  

General conditions on construction sites: 

Pollution, dust accumulation, waste disposal, 

contact with soiled clothing, etc.  

Known hazards that 
arise from any 
construction site  

Organisation and 
implementation of 
statutory 
occupational health 
and safety, 
cleanliness, regular 
cleaning, etc.  

Fire and explosion (e.g. with dust-air mixtures)  Known hazards that 
arise from any 
construction site  

Organisation and 
implementation of 
known measures 
against fire and 
explosion hazards 
(demarcations, 
zoning, avoidance of 
ignition sources, 
etc.).  

Hardening and drying of the mortar and coatings  Possible environmental 
impacts during curing 
and drying of the 
nanomaterial  

Enclosure of the 
construction site, 
extraction and 
filtering of 
contaminated air   

  
  

2. Spanish list of risks 

Situation of type, application 

or use of nanomaterials  

Risks inherent  Health and Safety equipment 

(collective or individual)   

Abrasion of stone material.  Disintegration of fine 

respirable airborne particles 

and direct contact of dust 

with the skin.  

Collective equipment:  

-Screening of abrasion areas  

-Use of tools with vacuum 

systems  

-Use of tools with water supply 

systems.  

Individual equipment:  

-Full face mask  

-Half mask and dust-proof safety 

goggles   
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-Gloves  

-Work coverall  

Sweep.  Resuspension of respirable 

dust.  

Collective equipment:  

-Use of tools with suction 

systems.  

Individual equipment:  

-Full face mask  

Half mask and dust-proof safety 

goggles  

-Work coverall  

Use of cutting tools or drills.  Disintegration of fine 

respirable airborne particles 

and direct contact of dust 

with the skin.  

Collective equipment:  

-Screening of work areas  

-Use of tools with suction 

systems  

-Use of tools with water supply 

systems.  

Individual equipment:  

-Full face mask  

Half mask and dust-proof safety 

goggles -Gloves  

-Gloves  

-Work coverall  

Application of 

nanoparticulated consolidants 

to stone material.  

Volatilization of particles of 

the applicable mixture and 

direct contact with the skin.  

Collective equipment:  

-Working in ventilated spaces  

Individual equipment:  

-Full face mask  

-Half mask and safety goggles  

-Gloves  
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-Work coverall  

Application of 

nanoparticulated dyes to the 

stone.  

Volatilization of particles of 

the applicable mixture and 

direct contact with the skin.  

Collective equipment:  

-Working in ventilated spaces  

Individual equipment:  

-Full face mask  

-Half mask and safety goggles  

-Gloves  

-Work coverall  

Application of 

nanoparticulated water 

repellents to the stone 

material.  

Volatilization of respirable 

particles of the applicable 

mixture and direct skin 

contact.  

Collective equipment:  

-Working in ventilated spaces  

Individual equipment:  

-Full face mask  

-Half mask and safety goggles  

-Gloves  

-Work coverall  

Application of titanium dioxide 

for photocatalytic and self-

cleaning activity.  

Volatilization of nanoparticles 

and the possibility of 

producing inflammatory and 

genotoxic effects via 

inhalation.  

Collective equipment:  

-Application in areas with good 

ventilation  

Individual equipment:  

-Full face mask  

Half mask and dust-proof safety 

goggles  

-Gloves  

-Work coverall  

Application of zinc oxide to 

provide resistance, 

photocatalytic activity, biocidal 

activity, self-cleaning and 

hydrophobicity.  

Volatilization of nanoparticles 

causing inflammatory effects 

in the lung.  

Collective equipment:  

-Application in areas with good 

ventilation  

Individual equipment:  
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-Full face mask  

Half mask and dust-proof safety 

goggles  

-Gloves  

-Work coverall  

Application of silicon dioxide 

for cooling, anti-reflective and 

fire resistance properties.  

Possibility of crystalline silica 

volatilization causing 

progressive fibrosis.  

Collective equipment:  

-Application in areas with good 

ventilation  

Individual equipment:  

-Full face mask  

Half mask and dust-proof safety 

goggles  

-Gloves  

-Work coverall  

  
3. Italian list of risks 

Situation of type, application or use of 

nanomaterials  

Risks inherent  Health and Safety 

equipment 

(collective or 

individual)   

processing with nanomaterials in a liquid  SKIN ABSORPTION AND 

EYE EXPOSURE  

Individual:  

Gloves (waterproof 

in nitrile or 

neoprene),  

full coverage glasses 

range of use 5 

(googles),  

disposable coverall 

(Type 4-5-6 non-

woven fabric)  

generation of gas-phase nanomaterials in open 

systems  

INHALATION  Individual:  
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Combined filter and 

full face mask FFP2 

filter  

Collective:  

Work area 

segregation  

Use of class M 

vacuum cleaners  

handling (for example, weighing, mixing, 

spraying) with powders of nanomaterials  

INHALATION  Individual:  

Combined filter and 

full face mask FFP2 

filter  

Collective:  

Work area 

segregation  

Use of class M 

vacuum cleaners  

Use of nanomaterials: waste cleaning or 

disposal;  

INHALATION  Individual:  

Combined filter and 

full face mask FFP2 

filter  

cleaning of dust collection systems used to 

capture nanoparticles;  

INHALATION  Individual:  

Combined filter and 

full face mask FFP2 

filter  

Collective:  

Work area 

segregation  

Use of class M 

vacuum cleaners  
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sanding, perforation of nanomaterials, or other 

mechanical processes that can lead to the 

aerosolization of nanoparticles.  

INHALATION  Individual:  

Combined filter and 

full face mask FFP2 

filter  

Collective:  

Work area 

segregation  

Use of class M 

vacuum cleaners  

Application of liquid / fluid products containing 

nanomaterials that can lead to the aerosolization 

of nanoparticles.  

SKIN ABSORPTION AND 

EYE EXPOSURE  

INHALATION  

Individual:  

Combined filter and 

full face mask FFP2 

filter  

Collective:  

Work area 

segregation  

Use of class M 

vacuum cleaners  

  
4. Greek list of risks 

Situation of type, application or use of 

nanomaterials  

Risks inherent  Health and Safety 

equipment (collective or 

individual)   

Pouring of nanomaterial (received in powder 

form) in a liquid matrix for creating an 

application mixture  

Respiratory Hazard:   

Exposure via inhalation 

route/pathway   

Dermal Hazard:  

Exposure via Dermal 

absorption (depends 

on the state of the 

skin)  

Collective measures at 

the workplace:  

Local exhaust system, 

confinement  

PPE (Personal Protective 

Equipment):   

Gloves: Nitrile gloves 

type B, but  latex is also 

used    
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Coveralls: Nonwoven 

coverall: Tyvek type   

Chemical protective 

clothing type 5   

Respiratory protection: 

FF-P3 type disposable 

masks  and FF –P2 type 

disposable masks have 

been recommended. FF 

P3-type mask are 

recommended for 

greater worker 

protection.   

Eye protection: 

Minimum: close-fitting 

safety glasses  

Nanomaterial in suspension in a liquid matrix 

applied with a spray-gun on a stone material 

surface:  

For example, a worker is applying a self-

cleaning coating on a stone surface. 

According to the technical data of the 

product, the active nano-components is TiO2 

(anatase). For application, a paint spraying 

system is used (i.e., Wagner W850F). The 

actual activities concerned applying the self-

cleaning coating on a stone surface (approx. 

75 m2). One worker applied the coating for 1 

hour.  The activities carried out were filling the 

spraying system with 1 L premixed coating 

dispersion, followed by the spraying activities. 

In total, ca 250–330 mL coating was used, 

with an estimated use of 17mg nano-TiO2. 

The electric generator of the spraying system 

was placed at approximately 1.5 meter 

distance from the worker position. The 

weather conditions were dry with a mild wind 

(approximately 3 Beaufort). (adapted from [5] 

)  

Respiratory Hazard 

(High):  

Exposure via inhalation 

route/pathway  

Dermal Hazard (High):  

Exposure via dermal 

contact  

Exposure via ingestion  

Collective measures at 

the workplace:  

Use of localised 

extraction systems, 

suction systems 

(ventilation with HEPA 

filters)[10], confinement  

PPE (Personal Protective 

Equipment):   

Gloves: Nitrile gloves 

type B, but  latex is also 

used   

Coveralls: Nonwoven 

coverall: Tyvek type   

Chemical protective 

clothing type 4   

Safety glasses  

Respiratory protection: 

FF-P3 type disposable 

masks and FF –P2 type 
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disposable masks. FF P3-

type mask are 

recommended for 

greater worker 

protection.  

Nanomaterial in liquid matrix applied with 

paint roller  

Respiratory Hazard:  

Exposure via inhalation  

Dermal Hazard:  

Exposure via dermal 

contact  

Exposure via ingestion  

Collective measures:  

Use of localised 

extraction systems, 

suction systems, 

confinement  

PPE (Personal Protective 

Equipment):   

Gloves: Nitrile gloves, 

but  latex is also used    

Coveralls: Nonwoven 

coverall: Tyvek type   

Chemical protective 

clothing type 6   

Safety glasses  

Respiratory protection: 

FF-P3 type disposable 

masks and FF-P2 type 

disposable masks. FF P3-

type mask are 

recommended for 

greater worker 

protection.  

Nanomaterial fixed in a solid matrix, e.g. 

coating already applied and mechanical 

activities occur, e.g. cutting, sanding, drilling, 

abrasion, grinding [13]  

All these activities 

might produce dust 

that will contain nano-

objects  

Respiratory Hazard  

Exposure via the 

inhalation route  

Dermal Hazard:  

Collective measures:  

Use of localised 

extraction systems, 

suction systems, 

confinement  

Use of tools with systems 

for powder 

elimination/extraction  
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Exposure via dermal 

contact  

Exposure via Ingestion  

Examination of wet 

working method 

applicability  

PPE (Personal Protective 

Equipment):   

Gloves: Nitrile gloves 

type B, but latex is also 

used    

Coveralls: Nonwoven 

coverall: Tyvek type   

Chemical protective 

clothing type   

Safety glasses  

Respiratory protection: 

FF-P3 type disposable 

masks and FF –P2 type 

disposable masks. FF P3-

type mask are 

recommended for 

greater worker 

protection.    

  
  

5. Additional material 

Factors affecting exposure severity  

• Dermal exposure   
• Dermal dose (mg/kg/day)  
• Product ingredient (g/g)  
• Contact area (cm2)  
• Frequency of use (events/day)  
• Thickness of layer (cm) – for D and F  
• Amount per kg body weight  

• Inhalation exposure  
• Concentration in room air (mg/m3) over a day  
• Inhalation exposure dose (amount per kg body weight)  
• Fugacity classes (low, medium, high based on the physical form, the melting 
point of the metal, the temperature of the process, the vapor pressure, and the 
selected process category.  
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• Near field (NF) or Far field (FF) distinction.   

  
Factors related to the nanosubstance  

• Dispersion (free, bound, aggregates, agglomerates)  
• Size of primary particles (1-500nm or higher)  
 

Tables regarding PPE [9]  

Chemical Protective Clothing  

  
Protective gloves  
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6. CONCLUSIONS  

According to literature, airborne nanomaterials release characteristics could be grouped by 

acticity type. Process characteristics, such as energy input and system parameters influence 

release level and thus exposure. High - energy processes /activities such as synthesis, sparaying 

and machining were associated with the release of large number of nanopraticles. Low - energy 

processeses/activities, including laboratory handling, cleaning, and industrial bagging activities, 

usullay resulted in slight or moderate releases of relatively large agglomerates.    Considering 

the above statement, spraying and machining activities related to nanoproducts applicatiions 

on stone are ranking high for inherent risks related to inhalation, dermal absorption and 

digestion (from hand to mouth exposure).  

Collective control measures such as ventilation systems are rarely practical on temporary or 

outdoor sites. Control of airborne dust is usually through a combination of water suppression, 

maintening distance and the use of personal protective equipment (PPE).  

 Good work practices are very important, related to both the environment (equipment and work 

processes): such as placing nonskid mats on the floor so that any material that falls on the mats 

can be easily cleaned by just removing it, or preventing people from moving around a worker 

handling nanoproducts to avoid air turbulence  and personal hygiene measures (do not store or 

consume food and drink in the workplace, avoid applying cosmetics, wash hands before eating 

or leaving the job, and avoid touching your face or other exposed parts of the body with 

contaminated fingers).  
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Annex III: Report on the degree of health and 

environmental prevention measures in participant 

countries 
In this report included in the task O1/A3 " Report on the degree of health and environmental 
prevention measures in participant countries" corresponding to Intellectual Output 1 "Guide to 
risks and health and environmental prevention measures in the safe production and use of 
nanomaterials in the Stone Sector" research has been carried out on the degree of health and 
environmental prevention measures currently applied in the stone industry in relation to the 
use of nanomaterials, in order to qualify the level of implementation in the workplaces of the 
participating countries.  
To meet this objective, a standard form for data collection was developed. Each participating 
country collected the information from several national companies and, once the data was 
collected, it has been possible to produce this general report with the results of the survey.   
 

1. Questionnaire  
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In order to rate the level of implementation in the workplaces of the participating countries the 

following data collection form has been developed:     

 



79 

 
 

  
 
 
 
 
 

O1. Guideline of risks, health and environmental prevention measures in safe production and use of nanomaterials in Stone Sector. 

Consortium members: Deutscher Naturwerkstein-Verband e.V. (DNV), Bildungszentren des Baugewerbes e.V, 
Asociación Empresarial de Investigación Centro Tecnológico del Mármol, Piedra y Materiales (CTM), Scuola Edile 

CPT- Centro per la Formazione e la Sicurezza Edile di Padova, National Technical University of Athens (NTUA), 
Delta Materials and Innovation Solutions. 

 

Improving technification, safe production 
and use of nanomaterials in stone sector. 
 
2020-1-DE02-KA202-007674 

 
 

 
  

2.  Results obtained  

The number of questionnaires collected in each of the participating countries was as 
follows:   

Questionnaries supplied by:   
  

No. of 
answers  

   Germany     41  

   Spain     5  

   Italy     5  

   Greece     4  
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Therefore, the total number of questionnaires collected was 55, most of which were 
collected in Germany. This may be due to a greater presence of companies related to 
nano products in that country.   
The results are analysed question by question below:   
 

1. Are there any prevention management models based on a standard 
generally implemented in your company?  

 

 
  
Of the 55 surveys recorded, only 11 stated that they had any prevention 
management models based on a standard generally implemented in their 
organisation. This does not imply a lack of prevention systems based on a 
standard, which does not mean less prevention on the part of the company, but 
it does mean a lack of supervision and/or auditing carried out by an external 
company.  

 

1.1. If so, what is the standard implemented?   

 
  
Except for 4 of the 11 affirmative answers, the rest, 7, have implemented the 
ISO 45001 standard in their organisation. ISO 45001 is the current 
Occupational Health and Safety Management Systems (OHSMS) standard 
that replaces the former British standard BS OHSAS 18001.   
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1.2.  If so, is it integrated with another certified management system?
   

 
Analysing the answers to this question, it can be seen that several of the 
companies that have a prevention system in place also have a quality 
management system (ISO 9001) and/or an environmental management system 
(ISO 14001). They also have a quality management system (ISO 9001) and/or an 
environmental management system (ISO 14001). 5 companies have 
implemented ISO 14001 and 7 have implemented ISO 9001, while 3 do not know 
if they have any other system in place.   
  

2. Do you use protective equipment in your workplace?  

 
Of the 55 surveys collected, only one respondent gave a negative answer to this 
question, which means that the remaining 98.18% of respondents use protective 
equipment at their place of work.  
  
2.1.  If so, what type of personal protection to protect against nanoparticles 

do you use?  
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The most frequently used items of protection among the respondents in the 
same order are as follows:   
-Gloves  
-Filtering half-masks to protect against particles (FFP1 FFP2 or FFP3) 
   
-Protective googles  
-Safety footwear  
-Headset  
-Work clothes  
  
The rest of the equipment is less used by the respondents adding some of 
them some types of personal protection not added in the list like:   
-Dust extraction on the unit with class M or H  
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-Cyclone pre-separator  
-Fan for room ventilation  
  

2.2.  If so, what type of collective protection to protect against nanoparticles 
do you use?  

 
In terms of collective cooling, wet media in dusty environments is the most 
used by respondents (25), followed by ventilation systems (23). This was 
followed by perimeter fencing of work areas (17) and signs and indicators (9).
    

3. Have you seen an increase in the use/production of nanomaterials in recent years?  

 
60% of respondents say they have observed an increase in the use of nanomaterials in 
recent years.  

  
3.1.  If so, what are they mostly used for?  
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As can be seen in the graph, the most used/produced nanoparticulate 
treatments are water repellents, paints, consolidants, and photocatalytic and 
self-cleaning activity.  

  
4. Do you use any specialised nanowaste treatment systems?  

 
  

As for nanowaste, only 5 out of 55 respondents reported using a specialised system for 
nanowaste, which is only 9.09%. Among the specialised nanowaste systems used, 
respondents cited separate storage in filter bags and separate feeding for disposal.  

  
5. Are there training and information programmes for workers in relation to prevention 

management?  
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Finally, in relation to training and information programmes for workers on prevention 
management, only 12 of the answers were affirmative, meaning that only 21.82% of 
respondents have access to training and information on prevention, with 45.45% of 
respondents saying no and 32.73% saying they did not know.  

  
3. Conclusions 

From the results obtained from the surveys carried out, we can extract that:   

- Most of the completed questionnaires come from Germany, which may imply a greater activity 

with nanoparticles in this country compared to the rest, or a better relationship between 

German partners and members of this sector.   

- Only one fifth of the respondents say that they have a standardised prevention system in their 

company, which indicates a lack in this area. Those companies that have implemented the ISO 

45001 standard, mostly also have quality and environmental management systems in place.   

- The vast majority of respondents (98.18%) make use of individual protection systems and also 

make use of collective protection systems.   

- According to the results of the survey, although not all respondents think so, the majority have 

observed an increase in the use/production of materials in recent years.  

Despite the above, it is striking that 18 of the respondents, i.e., 32.73%, say that they do not 

know whether they have access to training and information on prevention management in their 

company. This may be due to lack of interest on the part of the respondent or lack of information 

on the part of the management of each of the companies. Not forgetting that 45.45% say that 

they do not have access to training and information on prevention management.  
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Annex IV: Technical conclusions of International 

Seminar in Athens (Greece) 
This task is included in Intellectual Output 1 "Guideline of risks, health and environmental 

prevention measures in safe production and use of nanomaterials in Stone Sector" of the 

NanoSafe project.  

This First International Seminar held in Athens (Greece) hosted by NTUA, focused on the use of 

nanomaterials in stone products and was attended by students of all grades (pre- and 

postgraduate), as well as freelancers, employed and interested in the evolutions on stone 

industry. At this multiplier event, all the results produced at this stage of the project were 

disseminated.  

The different risks and prevention measures for the use of nanomaterials were analysed and the 

strengths and weaknesses of each of them have discussed as well as their adaptation to the 

current needs of the stone sector and whether they respect EU environmental policy. The short 

discussion that followed helped the audience further understand the importance of regulations 

and safety measures in the usage of nanomaterials.  

This technical report compiles the main conclusions with the aim of implementing 

corresponding improvements in the project results.  

1. Agenda  

October, 31th  
  

  

15.00 – 15.20  
15.20 – 15.40  
15.40 – 16.00  

  
16.00 – 16.20  

  
         16.20 – 17.00  

17.00  
    

Short presentation of the project NanoSafe (NTUA T. Katsavrias)  
Presentation of project objectives and results (NTUA T. Katsavrias)  
The use of nanoproducts in construction and stone sector – Risks and safety 
(NTUA T. Katsavrias)  
Regulation and legislation for nanoproducts in Greece and the E.U. (DELTA G. 
Zaverdinos)  
Discussion  
Closure of the Seminar.  

  
  

The international Seminar was held at NTUA. It was organized by Mr. Thanos Katsavrias, 

Researcher at the Rnano-Lab of the National Technical University of Athens, with the help and 

close cooperation of Giorgos Zaverdinos from DELTA-MPIS.  

The National Technical University (NTUΑ) is the largest technological institute in Greece, with 

more than 10,000 students of all levels in the 9 schools of the University. Rnano-Lab has been 

dealing with nanomaterials and nanoproducts for years, from their production to their 

evaluation. Safety in their production and use is of the utmost importance, and this is a subject 

which the laboratory has dealt with extensively.  
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With the long-term presence of NTUA in education, the attendees of the seminar learned about 

the importance of safety and the prevention of all necessary measures in the use of 

nanomaterials and nanoproducts.  

The seminar presented the results of the NanoSafe project, the online platform created (OER), 

the VR environment created by CTM, as well as of course the risks and safety rules, the rules and 

legislation for the correct use of the above materials.  

Photos and material from the seminar were presented on the social media of Rnano-Lab and 

DELTA.  

2. Short presentation of the project NanoSafe [NTUA]  

Among the core functions of the Rnano-Lab is the training of future scientists and workers in the 

field of nanomaterials. Therefore, within the framework of the NanoSafe project, the basic 

principles of the correct use of nanomaterials and nanoproducts in the stone industry, all the 

necessary preventive measures for the health of workers and the preservation of the 

environment were presented. NanoSafe has created a virtual reality tool that can be used by 

universities, professionals in the nanomaterials and stone industries, and others.  

Mr. Thanos Katsavrias briefly presented the NanoSafe project and underlined the importance of 

the project’s outcomes and the need for digitization and utilization of electronic media by 

teachers, students and employees.  

3. Presentation of project objectives and results [NTUA]  

 
 

Mr. Thanos Katsavrias presented the work done during the project, emphasizing the educational 

purposes of the project. He briefly explained that, for now, there is limited information on the 

potential risks of these materials, both to health and to the environment. For this reason, it is 

important, as a result of the project, that rules for the correct use of materials and protection of 

workers and the environment arise. 
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4. Use of nanoproducts in construction and stone sector -Risks and safety [NTUA]  

At this point, Mr. Thanos Katsavrias proceeded with the presentation on the risks and safety in 

the use of nano products in the construction and stone sectors.  

He presented all the possible combinations of nanomaterials that we face in the aforementioned 

industries, the risk that the producer and the user may face, as well as of course the positive 

criteria that lead to its use. This is the driving force in dealing with these materials, which is no 

other than increasing the properties of an existing material.  

 

The properties that these materials can give to a structure (a wall or a road construction for 

example) are very important. Thus, we should create all those necessary conditions to be able 

to use them safely, both for the environment, for the worker, and also for the end user.  

Also, the importance of the correct use of both individual and collective safety measures was 

emphasized, with the necessary equipment having to be available to all workers at all times, 

while at the same time environmental preventive measures (such as filters and ventilation) 

should always be considered.  

Finally, the VR tool created by CTM was presented, with all the scenarios it concerns.  

5. Regulation and legislation for nanoproducts in Greece and the E.U. [DELTA-

MPIS]  

Mr. Giorgos Zaverdinos took then the floor, proceeding with his own presentation regarding the 

regulations and legislation regarding nanomaterials and their use, within Greece and the 

European Union.  
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It is important to note that the institutional framework has not yet completely incorporated the 

use of such materials, with the result that workers are not fully protected from the effects of 

nanomaterials on their bodies. An important role in the absence of regulation has played, the 

absence of broad data on the use of the specific materials, without which the establishment of 

specific regulations and broader legislation cannot proceed.  

At the same time, the importance of ensuring the correct rules for the use of materials by 

employers was emphasized. It is important, beyond the individual responsibility of every 

professional active in the field of nanomaterials, that employers observe all those necessary 

measures, which make the work safe, both for the workers and for the environment and also 

for the end user of the materials.  

6. Discussion  

Part of the discussion was the usability of the VR tool created by CTM. It is an online tool that 

immediately gains the attention of the young audience and can be a starting point to create 

many such training tools.  

An important part is the absence of a regulatory framework for the use of nanomaterials, 

something that the national and European authorities should take care of.  

Finally, the scientific community should proceed with the faster evaluation of the effects of the 

use of nanomaterials on the environment and health.  

7. Number of attendees  

The seminar was attended by 22 people. 5 of them were freelancers, with the remaining 17 

being students from various universities in the country (3 of them NTUA students). 12 women 
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and 10 men attended the seminar. The list of participants is attached in “ANNEX I. Attendance 

list” for privacy reasons. 

 

 


