
BILBAO – Sono state pubblicate da Eu-Osha due nuove schede informative per la campagna Salute e 
sicurezza negli ambienti di lavoro in presenza di sostanze pericolose. Due documenti che offrono 
orientamenti sulla gestione delle sostanze e sui nanomateriali. 

Entrambe le schede sono in inglese. La prima Strumenti pratici e orientamenti in materia di sostanze 
pericolose nei luoghi di lavoro contiene indicazioni sugli strumenti che possono essere utilizzati dai 
datori di lavoro per la conoscenza e la gestione delle sostanze. Per la riduzione dei rischi e la 
sostituzione. Con link e riferimenti diretti, compreso quello alla banca dati delle risorse Eu-Osha, con più 
di settecento documenti consultabili. 

La seconda riguarda i nanomateriali, Fabbricazione di nanomateriali nel luogo di lavoro. Gli effetti sulla 
salute, come mitigare l’esposizione, le fonti principali di rischio. La gestione delle prassi e dei rischi e il 
principio STOP. 

Info: Eu-Osha schede informative nanomateriali e gestione sostanze pericolose  
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Practical tools 
and guidance 
on dangerous 
substances in 
workplaces

Healthy Workplaces Manage 
Dangerous Substances
The European Agency for Safety and Health at Work 

(EU-OSHA) is running a Europe-wide campaign during 

2018 and 2019 to promote the prevention of risks from 

dangerous substances in workplaces. The aim is to reduce 

the presence of and exposure to dangerous substances 

in workplaces by raising awareness of the risks and of 

effective ways of preventing them. 

Key Points
 Providing tools and guidance to prevent risks from 

dangerous substances is key to supporting enterprises 

to reduce workers’ exposure and thereby the risks.

 You will find hundreds of descriptions and links 

to resources covering training, risk assessment, 

legislation and specific groups of workers, including 

women and migrant workers, in EU-OSHA’s database 

‘Practical tools and guidance on dangerous substances’ 

(https://osha.europa.eu/en/themes/dangerous-

substances/practical-tools-dangerous-substances).

 Make use of the tools and guidance in the database. 

Using resources that others have thoughtfully prepared 

will save you a lot of time. You may learn something 

new and have even better ideas about how to reduce 

and manage the risks from dangerous substances!

Safety and health at work is everyone’s concern. It’s good for you. It’s good for business.

Healthy
Workplaces 
MANAGE 
DANGEROUS 
SUBSTANCES
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Practical tools and guidance

Providing tools or giving guidance and support on the topic of 

dangerous substances in workplaces means covering a very wide 

range of tasks and possible risks. Consequently, there are a lot of 

tools and resources available. Tools and guidance are provided 

by national and international social partners, professional 

associations, governments, authorities and agencies.

They cover different substances and substance groups, different 

sectors and professions, different groups of workers and different 

tasks. The materials range from very basic — aiming to raise 

awareness and promote simple practical measures — to those 

that need a lot of specialised knowledge.

EU-OSHA’s resource database

EU-OSHA’s database ‘Practical tools and guidance on dangerous 

substances’ contains descriptions and links to over 700 tools and 

resources to help you manage dangerous substances.

Check it out at: https://osha.europa.eu/en/themes/dangerous-

substances/practical-tools-dangerous-substances.

You can quickly and easily ind the information you 

are looking for using the following ilter options: 

Country / Language / Sector or Industry / Work 

tasks / Health efects / Worker groups / Target 

groups / Type / Priority areas (Awareness raising, 

Managing risks, Carcinogens, Speciic groups, 

Facts and igures, Substitution).

The providers of tools and resources often take a mixed 

approach to cover the following aspects: raising awareness 

of the issue, the scientific and legal backgrounds, managing 

risks, good practical solutions, specialised guidance for specific 

substances or substance groups, and support for the different 

types of solutions at source. 

There is also an increasing trend towards providing information 

in more user-friendly visual ways. These include posters, 

infographics, and short language-free booklets, videos and 

animated films such as the Napo films. Many of these can be 

downloaded free of charge from the internet.
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of workers in agriculture,
livestock farming,
horticulture and forestry

Protecting

Social

Europe
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Case study
A six-year-old grandson was visiting his grand-

parents during the summer holidays. He always

loved going to the field with his granddad who

would leave him to wander around the farm, sit

on the tractor, gather potatoes or play with his

grandma’s chickens and rabbits. Out of sight of

his grandparents as he was playing by the pond,

he slipped, fell in the pond, and drowned. The pond

was not fenced.

What should the farmer have done?

The farmer should have carried out a simple risk assessment of his site to determine:

What could go wrong?

• drowning in the pond;

• entanglement in moving parts of machinery;

• accident involving tractor or other vehicles or equipment;

• consumption of inedible/harmful substances;

• falls from height while climbing.

What is the likelihood of any of these happening?

High, taking into account:

• the child’s curiosity;

• his unfamiliarity with the site;

• lack of supervision.
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Case study
The owner of this cattle farm was trying to lit a bale

of hay with his forklit. The round bales had been

stacked too high and they were unstable: when

the bales became dislodged, they rolled down and

crushed the driver as there were no falling objects

protection measures (FOPS) on the forklit cab. The

man was hospitalised for three months and still

suffers from serious spine problems. Because he

can no longer work his farm on his own, he now

has to rely on paid labour.

What should the farmer have done?

When first stacking the bales of hay, he should have carried out a simple risk assessment to determine:

What could go wrong?
• round bales becoming unstable;

• round bales difficult to access and remove safely;

• round bales rolling/falling;

• round bales damaging machinery and crushing someone.

What is the likelihood of this happening?

High, taking into account:

• the shape, size and weight of the round bales of hay;

• when round bales are stacked too high, removing one of them affects the balance of the whole stack;

• the lack of falling objects protection (FOPS) fittings on the forklit.

What are the possible consequences (severity)?

• damage to machinery, serious injury, death.

What control measures should he have taken to reduce the risks?

He should have:

• stacked the round bales lower and in a stable configuration;

• arranged the round bales more securely and monitored their stability;

• fitted the forklit with falling objects protection (FOPS).
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CHAPTER 14:

Machinery and
equipment

machinery is used in almost every type of agricultural operation. Whatever

your type of business or its degree of automation, you inevitably rely on machin-

ery to a certain extent. The machinery may be in the form of a vehicle with a

cab where the operator sits and operates the controls while driving (e.g. tractor,

harvester, forklit) or it may be stationary machinery operated by the power

take-off (PTO) of a tractor, or powered by electricity, water or by hand.

14.1 Machinery-related hazards

While machinery primarily makes our lives easier it can also be responsible for a number of health and safety

problems.

Operating machinery may expose the user to various hazards, associated withmovement or mechanical

actions such as cutting or bending, typically:

• revolving shats, wheels or discs;

• revolving augers, worms or spirals in casings;

• revolving drums, spiked cylinders or beaters;

• in-running nips points;

• reciprocating, oscillating or sliding motions.

An easy way to consider machinery hazards is to ask yourself five basic questions in relation to any

machine and consider the possible severity of injury.

This chapter
deals with:

• Machinery-related

hazards

• Purchasing machinery

• Starting to use the

machinery

• Safe use of machinery

• Children and machinery

• Accessories

• Maintenance and

repairs

• Decommissioning

machinery/equipment

• Tools and workshops

• A case study

1. traps: Can I suffer an injury from trapping a

limb or being crushed in any closing motion or

passing movement (e.g. silage shears, crushed

by slow rolling vehicle)?

2. Impact: Can I suffer an injury due to the speed

of movement (e.g. struck by moving vehicles,

post-drivers)?

This award-winning video was created in the context of a 

campaign to prevent allergies in young bakers. The film is about 

Antoine, a young baker who discovers the occupational risks of 

his profession, such as respiratory allergies linked to flour dust. 

The video aims to encourage bakers, in particular the younger 

ones, to adopt good professional measures to protect their health, 

such as nose rinsing. 

https://osha.europa.eu/en/node/13085

Examples from the database

Surely cleaning up is a low-risk task? Think again. Dry sweeping 

concrete dust and other building debris can produce a lot of 

dust, which presents a high risk to workers’ health. This web page 

explains how to and why you should control the risks by avoiding 

dry sweeping. Graphs show first how much silica is created by 

dry brushing concrete dust, then how the amount of dust drops 

dramatically when a vacuum cleaner is used to remove the dust. 

Even better, there is no resettling of dust later on.

https://osha.europa.eu/en/node/12180

This non-binding guide provides information on and examples of 

good practice of implementing the health and safety directives, 

along with helpful explanations and practical examples of the 

hazards and risks encountered in farming, horticulture and 

forestry work. The guide contains a range of examples of good 

practice that have been either selected from existing guides or 

specially designed for this guide. It is available in 23 EU languages.

https://osha.europa.eu/en/node/12744

Short video: Asthma of Antoine the baker

EU Guidance: Protecting health and safety of workers in agriculture, livestock farming, horticulture and forestry

Guide and videos: Construction dust: Dry sweeping

© European Union, 2012

Publisher: AG2R La Mondiale

Contains public sector information licensed under the Open Government Licence v3.0
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Arbejdsbeklædning
Kemi og biologi.

Anvendelse til 

beskyttelse mod

Typer, beskyttelses- 

klasser, mærkning, krav

og betydning

Hvor/til hvad anvendes 

værnemidlet?

Tilpasning af

værnemidlet

Begrænsninger

i brugen af værnemidlet

Holdbarhed,

levetid og opbevaring

 

Tilbehør og

kombinationsmuligheder

Anbefalinger

Arbejdsbeklædning skal beskytte mod hudkontakt med vaske- og rensemidler indeholdende stofer og materialer, der kan være ætsende, irriterende for 
huden og/eller allergifremkaldende. Ved kontakt med snavsetøj forurenet med sekreter/ekskreter skal arbejdsbeklædningen beskytte mod skadelige 

bakterier/virus og mod påvirkning af medicinrester, f.eks. cytostatika. 

Det er vigtigt altid at indordne sig efter de lokale retningslinjer for brug af arbejdsbeklædning, der er gældende på den pågældende virksomhed eller 
institution. Arbejdsbeklædning kan f.eks. være; kittel, bukser, busseronne, forklæder og overtræksforklæder. 

For hjælp til valg af arbejdsbeklædning scan koden.

Arbejdsbeklædningen skal yde beskyttelse under udførelsen af arbejdsopgaver i vaskeriet, hvor der er risiko for kontakt med kemiske stofer og mate-

rialer i form af støv, stænk, sprøjt og dråber samt potentielt smittefarligt snavsetøj, der kan være forurenet med sekreter/ekskreter i form af blod, urin, 

opkast og ekskrementer samt medicinrester som cytostatika. Beskyttelsesovertræk/forklæde skal benyttes i indsorteringen. Omvendt skal beskyt-

telsesovertræk/forklæde tages af, når indsorteringen forlades.

Arbejdsbeklædningen skal have den rette størrelse, god pasform og være komfortabel. Det sikrer den bedste bevægelsesfrihed.

Som udgangspunkt skal arbejdsbeklædningen skiftes hver dag.  Arbejdsbeklædningen skal være hel, ren og tør og skiftes, hvis der sker gennemvædning 

fra det snavsede tøj. For sygehusvaskerier gælder, at beskyttelsesovertræk skal udskiftes dagligt.

Er arbejdsbeklædningen revet i stykker eller tyndslidt, ydes ikke optimal beskyttelse og beklædningsdelen bør kasseres. 

Følg leverandørens anvisninger for vedligehold, opbevaring, holdbarhed og levetid.  

Ingen supplerende informationer.

Hygiejniske forskrifter, der understreger vaskeriets ønsker om at beskytte personale og arbejdsbeklædning, skal foreindes på et for personalet synligt 
og velkendt sted og gerne i lokalet. 

Vaskeri

Skan for mere
information.

www.healthy-workplaces.eu

Print: ISBN
 978-92-9496-943-9, doi:10.2802/711337, TE-01-18-895-EN

-C · PDF: ISBN
 978-92-9496-941-5, doi:10.2802/307842, TE-01-18-895-EN

-N

© European Agency for Safety and Health at Work, 2018

Reproduction is authorised provided the source is acknowledged.

For reproduction or use of the pictures, permission must be sought directly from the copyright holder.

The photographs used in this publication illustrate a range of work activities. 

They do not necessarily show good practices or compliance with legislative requirements.

Further information

If you would like to comment on the database 

or can recommend an interesting tool or 

piece of guidance that is not yet included 

in the database, please contact EU-OSHA at 

partners@healthy-workplaces.eu

Further information on dangerous substances and 

how to manage them is available on the Healthy 

Workplaces campaign website 

https://healthy-workplaces.eu/

or in the thematic section on dangerous 

substances https://osha.europa.eu/en/themes/

dangerous-substances

#EUhealthyworkplaces

Illustrated PPE guide for gardeners, hairdressers, cleaners, launders, policemen, kitchen staff

‘Personal Protective Equipment’ is an illustrated guide to 

finding the gloves and other protective equipment you need to 

use in your daily work. The guide is available in Danish.

https://osha.europa.eu/en/node/11168

This guidance document aims to give national labour inspectors 

(NLIs) confidence in addressing and regulating the risks from 

RCS, thereby increasing the effectiveness of their interventions 

on construction sites. Construction workers’ health is just as 

important as their safety. The key ambition of the working group 

that wrote this guidance is to support NLIs to tackle the health 

risks from RCS in exactly the same way as they would safety risks 

(e.g. from working at heights) on Europe’s construction sites.

https://osha.europa.eu/en/node/12711

Guidance for national labour inspectors on addressing risks from worker exposure to respirable crystalline silica (RCS) on construction sites 
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Healthy Workplaces Manage 
Dangerous Substances
The European Agency for Safety and Health at Work 

(EU-OSHA) is running a Europe-wide campaign during 

2018 and 2019 to promote the prevention of risks posed 

by dangerous substances in the workplace. The aim is 

to reduce the presence of and exposure to dangerous 

substances in workplaces by raising awareness of the 

risks and of effective ways of preventing them.

Key Points
 Manufactured nanomaterials are materials in which 50% 

or more of the particles have one or more dimensions 

between 1 nm and 100 nm. The smallest nanoparticles 

are comparable in size to atoms and molecules. 

 The health effects of nanomaterials depend on their 

properties, for example what material they consist of, 

the size, shape and solubility of the particles, and their 

surface properties. In general, nanomaterials have the 

same kind of health effects as coarser particles of the 

same material, but other effects may also occur. The 

main exposure routes for nanomaterials are through 

inhalation and skin exposure. 

 Exposure to nanomaterials must be managed and 

exposures kept well below threshold limit values for 

the bulk material (consisting of larger particles but 

which may also contain nanoparticles), applying the 

precautionary principle.

 In industrial processes, it is an advantage if 

nanomaterials can be handled in, for example, slurry 

or paste form or kept in confined spaces to reduce 

emissions and workers’ exposure to nanomaterials. 

In more complex situations, it is recommended that 

expert assistance is sought.

 Nanotechnology is developing quickly, as is knowledge 

about the risks involved. Therefore, workers, employers, 

and safety and health professionals dealing with 

nanoparticles in the workplace need to ensure that they 

keep up to date with developments.

Manufactured 
nanomaterials 
in the workplace

Safety and health at work is everyone’s concern. It’s good for you. It’s good for business.

Healthy
Workplaces 
MANAGE 
DANGEROUS 
SUBSTANCES
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The issue

Because of their properties, nanomaterials may have a wide range 

of potentially toxic effects. It has been shown that some, although 

not all, manufactured nanomaterials pose greater health risks than 

the same material in bulk form. For example, ultrafine titanium 

dioxide (which may include nanoparticles) has been shown to have 

stronger effects than the coarser fine titanium dioxide particles.

Multiwalled carbon nanotubes of the type MWCNT-7 have been 

classified as possibly carcinogenic to humans, while other carbon 

particles have not. The classification varies between different 

types of carbon nanotubes.

What are manufactured nanomaterials?

nanoparticles /
ultra�ne particles

~1 nm ~100 nm

respirable
particles

~2500 nm

inhalable
particles

~4500 nm

Manufactured nanomaterials are materials in which 50 % or more 

of the particles have one or more dimensions between 1 nm and 

100 nm. The smallest nanoparticles are comparable in size to 

atoms and molecules.

Particles in this size range may have different properties from 

coarser particles of the same material. These properties result from 

their small size but also their comparatively large surface area, 

shape, solubility, chemical composition, surface functionalisation 

and surface treatment. Because of these properties, they have 

become increasingly of interest in science and are used in the 

development of new products and technologies.

Some examples of nanomaterials:

• Nano-titanium dioxide is used as a UV absorber in, for example, 

cosmetics, paints and coatings on window glass.

• Graphene is a thin and extremely strong monoatomic layer 

of carbon with very good conductivity and great potential in 

several industrial areas, especially electronics.

• Carbon nanotubes have properties that are of interest in the 

electronics industry. They are also used to reinforce various 

types of materials, for example in the construction industry, 

and they are used in computer screens based on organic light 

emitting diodes (OLED).

• Nano-silver is used in, for example, medicine, cosmetics and 

food and as an antiseptic in a variety of applications, such as 

paints and coatings, clothes, shoes and household products.

• Quantum dots are semiconductors that are of particular interest 

in relation to various applications, for example medical imaging, 

diagnostics and electronic products.

In the field of medicine, nanomaterials have attracted interest 

because of, for example, their potential as a vehicle for delivering 

medicine to target organs and for imaging purposes (e.g. magnetic 

nanoparticles of ferric oxide). Nanomaterials with new properties 

are developed by applying various kinds of coatings to the 

surface of nanoparticles.

EU occupational safety and health 
directives and regulations relevant 
to nanomaterials

The directives and regulations that concern 

chemicals cover nanomaterials, for example: 

Directive 89/391/EEC (the Framework Directive)

of 12 June 1989 on the introduction of measures to 

encourage improvements in the safety and health 

of workers at work

Directive 98/24/EC (the Chemical Agents 

Directive) of 7 April 1998 on the protection of the 

health and safety of workers from the risks related 

to chemical agents at work

Directive 2004/37/EC (the Carcinogens and 

Mutagens Directive) of 29 April 2004 on the 

protection of workers from the risks related to 

exposure to carcinogens or mutagens at work

Regulation (EC) No 1907/2006 (the REACH 

regulation) of 18 December 2006 concerning 

the Registration, Evaluation, Authorisation and 

Restriction of Chemicals

Regulation (EC) No 1272/2008 (the CLP 

Regulation) of 16 December 2008 on classification, 

labelling and packaging of substances and 

mixtures on the classification, labelling and 

packaging of substances and mixtures

National legislation may include stricter provisions than 

the directives and regulations and should be consulted.
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Action required by occupational safety 
and health legislation

The requirements for managing nanomaterials in the workplace 

are the same as those for managing other hazardous chemicals, 

including the provision of information and training for workers, 

carrying out risk assessments and taking action to ensure a safe 

workplace. However, the prerequisites for fulfilling these demands 

are different for nanoparticles than for most other chemicals. 

Knowledge about the risks associated with nanomaterials is still 

limited, and there are no occupational exposure limits (yet) for any 

nanomaterials, although reference values have been suggested.

Therefore, the precautionary principle needs to be applied to 

keep exposure at a level at which the risk can be expected to be 

under control, even if the nanomaterial should prove to be more 

hazardous than it is currently known to be.

This info sheet gives general, practical advice on how to apply the 

precautionary principle in managing nanomaterials. For further 

information, see the OSHwiki article ‘Nanomaterials’.

https://oshwiki.eu/wiki/Nanomaterials

Health risks of nanomaterials

Health risks will vary depending on what the nanomaterial 

consists of. In general, nanomaterials have the same kinds of 

health effects as coarser particles of the same material, but other 

effects may also occur. Nanomaterials that enter into the body can 

(like other substances) be absorbed, distributed and metabolised. 

Nanomaterials have been found in, for example, the lungs, liver, 

kidneys, heart, reproductive organs, brain, spleen, skeleton and 

soft tissues, as well as in fetuses.

 

The mechanisms behind the health risks are not yet fully 

understood, but some have been identified.

• Some nanomaterials may give rise to various kinds of lung 

damage, such as acute or chronic inflammatory responses, the 

risk of which seem to increase as particle size decreases, and 

also tissue damage, oxidative stress, chronic toxicity, cytotoxicity, 

fibrosis and tumour generation. Some nanomaterials may also 

affect the cardiovascular system.

• Because of their small size, nanomaterials may enter into the 

body in a way that is not possible for coarser particles. For 

example, metals and metal oxides have been shown to enter 

into the olfactory bulb through the olfactory nerve, and carbon 

nanotubes have been shown to pass through the placenta and 

into the foetus. 

• Fibrous, long, thin and insoluble nanofibres such as carbon 

nanotubes may cause lung damage such as inflammation, 

formation of granuloma and fibrosis. These kinds of effects were 

not seen in mice exposed to carbon black (the same material 

but in the form of nanoparticles instead of nanofibres). This 

has led to the conclusion that at least some types of carbon 

nanotubes may give rise to health effects similar to those 

caused by asbestos. The International Agency for Research on 

Cancer (IARC) has classified MWCNT-7 carbon nanotubes as 

possibly carcinogenic to humans (Group 2B). However, it has 

also been shown that not all carbon nanotubes cause the same 

health effects. Due to their surface properties, some carbon 

nanotubes do not cause granuloma or fibrosis and it has also 

been shown that under certain conditions carbon nanotubes 

may be metabolised and excreted.

“Manufactured 

nanomaterials pose greater 

health risks than the same 

material in bulk form
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Exposure to 
nanomaterials 

must be
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Safety hazards may also result from the high explosiveness, 

flammability and catalytic potential of some nanomaterials in powder 

form; in particular, metal nanopowders, as dusts at the micro scale, 

tend to explode more violently and their ignition sensitivity tends 

to increase the finer the particles become. The temperature of self-

ignition also decreases when the particles are finer.

Nanomaterials tend to agglomerate (form loosely connected 

clusters), which increases their size, but agglomeration does not 

greatly affect their total surface area. Surface area is presumed 

to have an impact on health effects, at least for some types of 

nanoparticles. It is not clear if and in what way agglomeration 

affects the health hazards caused by nanomaterials.

Although some mechanisms have been revealed, there is still a 

huge need to understand more about when and why nanomaterials 

have an impact on health. In the meantime, we need to consider 

the evidence that at least some nanomaterials are more toxic than 

coarser particles of the same material and take precautions.

There have been several studies on how nanomaterials may cause 

health effects, but these have mainly been carried out in cell 

cultures and laboratory animals. There is little evidence relating 

to health impacts on humans after exposure to manufactured 

nanomaterials. However, there is extensive evidence that exposure 

to air contaminants containing naturally formed nanoparticles — for 

example welding fumes, diesel exhaust and other kinds of smoke 

— can be hazardous in various ways. However, there is insufficient 

knowledge about whether the health effects are caused by the 

nanoparticles or by other air contaminants co-existing with them.

Exposure and exposure routes

The health risks may result in complaints or illnesses that occur 

only after exposure to nanomaterials. The main exposure routes 

for nanomaterials are through inhalation and skin exposure, but 

ingestion may also occur.

Exposure to manufactured nanomaterials may occur during 

any stage of the nanomaterial life cycle, including during the 

production of nanomaterials or of nano-enabled products, during 

the use (service life) of nano-enabled products or during end-of-

life recycling, processing and disposal of nano-enabled products.

If a dry nanomaterial is handled manually in the open — for 

example poured from a sack, loaded into or unloaded from a 

container or accidently spilled — there is a high risk of exposure 

to the nanomaterial. Even when nanomaterials are handled in 

enclosed systems, exposure may occur as a result of leakages or 

accidents. Exposure may also occur when handling waste that 

contains nanomaterials.

Many nanomaterials are handled as a slurry, a paste or granules, or 

as an integral part of a solid material. Exposure through inhalation 

is limited but may occur if, for instance, the slurry is handled in 

such a way that an aerosol may be formed, for example sprayed 

or sprinkled or if granules are handled in such a way that they are 

ground into smaller particles and emit nanoparticles. Exposure may 

also occur if the slurry or paste dries out, leaving dry nanomaterial, 

which can be whirled up and emitted to the surrounding air.

Even if the nanomaterial is handled as a slurry, exposure may occur, 

for example, during cleaning and maintenance.

Inhalation
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Risk assessment

In principle, all activities involving handling dry nanomaterials 

outside an enclosed installation can be regarded as involving a 

risk of exposure to workers. However, even where an enclosed 

installation is used exposures are possible, for example in the 

event of a leakage or during cleaning and maintenance activities. 

These exposures should be considered in risk assessments and 

preventive measures implemented. As nanomaterials consist of 

extremely small particles, it is not possible to see nanoparticle 

dust in the same way as other kinds of dust. This also needs to be 

taken into account in risk assessments.

Risks vary depending on type of nanomaterial. The greatest 

risks are deemed to be posed by exposure to insoluble or 

poorly soluble nanofibres that are longer than 5 μm and have 

a length to width ratio (aspect ratio) greater than 3:1. The risks 

are also high in relation to other poorly soluble or insoluble 

nanofibres and nanoplatelets (e.g. in nano-thin sheets such as 

graphene). Exposure to nanomaterials that are soluble in water 

is deemed to be less risky.

Risks are often evaluated based on exposure measurements. 

Such measurements are possible, although they are not 

straightforward or easy and require sophisticated direct reading 

instruments. Measurements of airborne nanoparticles are mainly 

taken as part of research. A measurement strategy has been 

developed combining measurements taken using various types 

of direct reading instruments for different particle fractions with 

measurements taken using filter techniques and analysis using a 

scanning electron microscope (SEM). However, when analysing 

the filters, there is a risk that many particles may be captured in 

the pores of the filter and not visible using an SEM. In addition, 

direct reading instruments have limitations; for example, they 

analyse particles of different sizes but not what materials the 

particles consist of. Furthermore, there is no consensus on which 

variable has the greatest relevance for the health effects of 

nanomaterials. There is no standard on which parameter — for 

example mass concentration, number concentration or surface 

of the airborne nanomaterial — to measure to evaluate health 

effects. The most relevant parameter might depend on the kind of 

nanomaterial and the health effect.

Direct reading instruments measure the presence of particles, 

regardless of the material in the particle. These instruments 

are sensitive to interference from nanoparticles other than 

the manufactured nanoparticles of interest. For example, 

measurements of nanoparticles may be affected by the presence 

of nanoparticles in exhaust fumes from various types of 

combustion, such as cigarette smoke and welding, soldering and 

heat sealing fumes. Nanoparticles may be emitted by candles 

burning, citrus fruits being peeled and water vapour condensing.

To summarise, when undertaking a nanomaterial risk assessment 

in the workplace, there are difficulties related to:

1. insufficient information on the hazardous properties of 

nanomaterials;

2. limitations in the methods and devices that can be used for 

measuring exposure levels and identifying nanomaterials and 

emission sources.

Skin exposure to nanomaterials may occur, and for some 

nanomaterials this is a common exposure route, as they are 

ingredients in cosmetics intended to be used on the skin. Currently, 

nanomaterials are considered less likely to be absorbed through the 

skin than through inhalation. However, injured skin, for example as 

a result of a wound or eczema, may let through very small amounts 

of nanomaterial. Although, this is currently considered to constitute 

a negligible or very low risk, as a precaution skin exposure should 

be avoided, which will also prevent accidental ingestion and 

exposure to substances that can be absorbed through the skin 

without this yet having been recognised.

Ingestion is less likely to occur at workplaces, although poor 

hygiene may cause exposure, for example if workers do not 

clean their hands or change their clothes after working with 

nanomaterials and then hold food or drinks with contaminated 

hands or spread nanoparticle dust to an environment where food 

and drink are consumed. Exposure may also occur accidentally, for 

example through hand-to-mouth transfer.

Outside work, nanomaterials may be ingested with food, as packaging 

may intentionally contain nanomaterials. As with nanomaterials in 

general, the impact on health depends on what the nanomaterials 

are constituted of. A recent study showed that ingestion of silver 

nanoparticles did not result in any clinically observable effects in 60 

people who were the subjects of an experiment. 

Skin

Ingestion
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Various kinds of tools and support for risk 

assessment of nanomaterials are available. 

An overview is presented in the European 

Commission’s Guidance on the protection 

of the health and safety of workers from the 

potential risks related to nanomaterials at work.

Further information can be found on the 

European Chemicals Agency, World Health 

Organization and Organisation for Economic 

Co-operation and Development websites.

“The main exposure routes for 

nanomaterials are through 

inhalation and skin exposure

Taking action and managing the risks

Employers are obliged to provide a safe and healthy working 

environment for their workers, which includes protecting them 

against risks posed by nanomaterials.

European occupational safety and health legislation prescribes 

a ‘hierarchy’ of measures to prevent or reduce the exposure of 

workers to dangerous substances (Article 6 of the Chemical 

Agents Directive). This ‘order of priority’ — as it is called in the 

Directive — is also known as the STOP principle:

S = Substitution (also covering the complete elimination of a  

  dangerous substance)

T = Technological measures

O = Organisational measures

P = Personal protective measures.

S = Substitution
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Often, nanomaterials are used because of their unique technical 

properties, so substitution may be difficult. However, even if the 

use of a nanomaterial cannot be eliminated, it may be possible to 

handle the nanomaterial in a form in which exposure is minimised, 

for example in liquid form, as a slurry or paste, or bound in a solid. 

This reduces exposure, especially through inhalation, considerably. 

However, spraying of nanomaterials in liquid media should be 

avoided, as nanomaterials may be inhaled in the aerosol.

There may also be a lack of information on the presence of 

nanomaterials, in particular in mixtures or articles, and further 

down the user chain in which nanomaterials or products 

containing nanomaterials are used or processed.

Risk assessment of manufactured nanomaterials should include:

1. an inventory of nanomaterials stored and used in the workplace;

2. information about the health risks of the nanomaterials, usually 

provided in safety data sheets;

3. evaluation of exposure through inhalation, the skin and ingestion;

4. decisions about the actions needed to reduce exposure and an 

action plan specifying what is to be done, by whom and when;

5. consideration of the risks for vulnerable workers, such as young 

workers and pregnant or breastfeeding women, and if special 

action is needed to protect them;

6. regular revision of the risk assessment;

7. evaluation of the actions taken and, if needed, 

improvements to the action plan.

Risk assessments need to be based on the precautionary principle, 

taking into account the following considerations:

• Is the nanomaterial of a type that is considered to 

constitute a high risk?

• Is a high level of exposure to the nanomaterial likely 

to occur in the workplace or accidentally?

High-risk nanomaterials and high levels of exposure constitute a 

very high risk and require immediate action to reduce exposure. 

Low-risk nanomaterials and low levels of exposure require less 

immediate or even no action.
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T = Technological measures
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In principle, airborne nanomaterials can be compared to 

aerosols and can be controlled using similar measures to those 

used to control aerosols. However, because of the tiny mass 

of nanoparticles, their kinetic energy is very low, so they can 

be considered to behave as a gas rather than as a dust. What 

technology is selected depends on the extent of the exposure, 

which in turn depends on the dustiness and level of emission 

of the nanomaterial. It may be necessary to use a combination 

of methods to manage exposure and risk. Encapsulation and 

ventilation of the process is an effective way of reducing 

exposure. However, risks of leakages have to be managed and 

risks in connection with maintenance, repair and cleaning also 

have to be considered and managed.

Enclosed systems are often selected for processes where 

nanomaterials are handled because of the need to protect the 

process from contamination. An enclosed system is advantageous 

and a good technological measure, as it also prevents the 

emission of nanomaterials to the surrounding environment and 

to workers. Enclosure is particularly recommended for activities 

such as measuring manufactured nanomaterials, pouring them 

(including mixing them) into or collecting them from producing 

or processing equipment, cleaning containers and waste 

processing, unless there is no potential for exposure.

Engineering controls (e.g. containment, local exhaust ventilation, 

general ventilation) to reduce exposure should be considered 

if substitution or enclosure cannot be applied. The engineering 

control measures will depend on the requirements of each 

workplace, and should take into account the emission source, 

the risk and the need to reduce emissions and exposure, as well 

as the quantity and physical form of the nanomaterial, and task 

duration and frequency.

Local ventilation and general ventilation help prevent dispersion 

of airborne nanomaterials in the working area and to adjacent 

spaces. To remove nanoparticles from the exhaust air, an 

appropriate filtration system has to be used. This could be a multi-

stage system with high-efficiency particulate air (HEPA) filters or 

ultra-low penetration air (ULPA) filters.

Optimising process design and operational practices so that 

hazardous by-products and waste generation are minimised will 

reduce exposure in the workplace.

Reducing the risk of explosions posed by nanoparticles can be 

achieved by using four ‘specific safety barriers’:

• prevention barrier: reducing the likelihood of an accident by 

reinforcing maintenance procedures that prevent fugitive 

emissions, accidental generation of an explosive atmosphere, 

build-up of static electricity and accidental ignition sources;

• mitigation barrier: reducing process-related risk factors by 

lowering process temperature and pressures;

• mitigation barrier: reducing nanopowder explosion severity 

parameters through substitution or dilution;

• protection barrier: increasing the degree of protection for 

workers at risk.
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Further information

All references and more detailed information can be found in the OSHwiki article about nanomaterials: 

https://oshwiki.eu/wiki/Nanomaterials

#EUhealthyworkplaces

O = Organisational measures
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Organisational measures include, for example, information to 

workers about the risks, the preventive measures that have to be 

applied and the rules that have to be followed. Worker 

information should also include information on the hazards of 

nanomaterials and on the importance of the precautionary 

principle given the still limited knowledge on the health and 

safety hazards of nanomaterials. Documenting safe procedures 

and working instructions for processes involving nanomaterials 

and making them available in the workplace will provide a basis 

for appropriate working practices and a reference point for 

continual improvement.

Organisational measures might also include minimising the 

number of workers in the workplace exposed to nanomaterials and 

reducing working hours with potential exposure to nanomaterials. 

Access to areas where exposure may occur should be restricted; 

safety and hazard signs should be used appropriately.

P = Personal protective measures
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As a last resort, if the measures described above cannot be 

applied or are insufficient, personal protective equipment 

should be used. In many industries, working clothes are used 

together with gloves and goggles whenever needed.

Information about recommended personal protective 

equipment should be given in the safety data sheets for 

chemical products containing nanomaterials. Provided the 

right type of personal protective equipment is selected, it can 

provide good protection against nanomaterials.


