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1. Objetivos y alcance de la guia técnica

O Objetivos y principales destinatarios

La guia técnica o manual técnico desarrollado en el marco del proyecto pretende a ayudar
a fabricantes y usuarios de nanomateriales (ENMs) en la seleccion de medidas de gestion
de riesgo que garanticen la seguridad y salud de trabajadores expuestos.

Los destinatarios principales de la guia incluyen:

GUIDANCE ON

@ Técnicos de prevencion de pequefas y medianas RECOMMENDED
MEASURES AND

empresas, grandes empresas Yy/o centros de CONTROLS FOR

investigacion. MITIGATING THE

_ , RISK POSED BY
@ Personal de laboratorio y trabajadores en empresas que ENGINEERED

manipulen nanomateriales como tales, en mezcla o NANOMATERIALS
como parte de un articulo.

LIFE NanoRISK

@ Expertos en materia preventiva en centros publicos vy
asociaciones dirigidas a la prevencion de la seguridad y
salud en el trabajo.

NANC-

@ Autoridades competentes y organismos internacionales

GENERALITAT INVASSAT
VAI'EN C |ANA IS";g‘ﬂ‘r’e‘v:‘:Iie;;:gld:n el Treball

7~vito . 9CRP avanzare (0)zzr-




1. Objetivos y alcance de la guia técnica

O Alcance y contenidos de la guia técnica

Los contenidos de la guia se orientan principalmente en la seleccion de sistemas de
ventilacion y contencion “medios técnicos” y equipos de proteccion individual (EPIs),

incluyendo equipos de respiratoria, dérmica (guantes y ropa

Se incluyen ademas medidas organizativas y buenas
practicas dirigidas a limitar la exposicion en el lugar de
trabajo, asi como tecnologias de control orientadas a la
reduccion de emisiones de NMs al medio ambiente.

Los contenidos principales incluyen:

@ Informacion relativa a la eficacia de EPIs y LEVs.

Inventario de medidas recomendadas organizadas por
actividad y tipologia de ENMs

@ Informacion relativa a protocolos de estudio de la
eficacia de medios de proteccion

o Diagramas de decision

@ Informacion relativa a vigilancia de la salud

7»vito .. GCRP avanzare ()

de proteccion) y ocular.
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1. Objetivos y alcance de la guia técnica

O Alcance y contenidos de la guia técnica

@ Las principales actividades estudiadas en el marco del proyecto e incluidas en la
guia abarcan un conjunto de 14 procesos y 3 grandes familias de nanomateriales

Procesos .

Material Unpacking Mixing (Dry Powder)
(Dry Powder)
Material Unpacking (Liquid Mixing (Liquid dispersions)
dispersions)
Material Unpacking (Dry Production (physical and
Powder) chemical
synthesis)
Weighing (Dry Powder) Packing / bag filling (lab scale)

Weighing (Liquid dispersions) Packing / bag filling

Transferring Spraying
Sonicating Machining (sawing , grinding,
etc)

GENERALITAT INVASSAT
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1. Objetivos y alcance de la guia técnica

O Alcance y contenidos de la guia técnica i D
@ Las medidas técnicas incluyen un sub-conjunto de 1 "' NN S
sistemas utilizados habitualmente en laboratorios ~— \\ 1YV
. Moveable Hood I"P-., ‘
centros de trabajo — A
] e 0
*
AR W
Laboratory fume hood or cupboard . ?\/)
Local exhaust enclosure (Glove Box) | ' @\ |
Receiving hood (hot process) ARSI
Movable LEV systems E—
Walk-in hood / booth
HEPA ﬁltered down ﬂOW booth Canopy Hood Other receiving
Ventilated collar-type exhaust hoods Hoods
HEPA filtered down flow rooms Efl - N
Custom-fabricated enclosures (fully — partial) - 1
- g
Continuous liner product off-loading system * E\» v/
Inﬂatable seals A Partial enclosure (booths)
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1. Objetivos y alcance de la guia técnica

O Alcance y contenidos de la guia técnica

@ Los equipos de proteccion seleccionados abarcan
un conjunto de 8 elementos principales

Medios técnicos

FFR- Particulate Filtering Face piece Respirators (Filtering
half mask)

Half Mask Respirators (Filters: P1/P2/P3)

Full Face Masks (Filters: P1/P2/P3)

Particulate filters (Cartridges)

Single-use chemical protective gloves (Nitrile / Latex /
Butyl rubber / Neoprene / Norfoil gloves / Cotton)

Disposable Protective coveralls (Full Body Suit)
Ventilated / pressurised protective suit
Protective Oversleeves

Aprons and protective overboots

7#vito .. QCRP avanzare (0)zzs-
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1. Objetivos y alcance de la guia técnica

@ En cuanto a las medidas organizativas, se han incluido 5 tipos principales de
actividades: 1) Buenas practicas, 2) Educacion / Formacion, 3) Respuesta ante
emergencias, 4) Limpieza y 5) Practicas de Higiene.

Work practices Education and trainning on PPE

» Development and implementation of standard operating
procedures (S0Ps)

* Focused workplace training and education on the S0OPs

# Establishment of good housekeeping plans

= Maintenance and storage of equipment in good conditions

* Preparationandtraining for emergency response

When PPE is necessany

Which PPE isnecessary

Howto properlyputiton, adjust, wear it and take it off
The limitationsof use of the PPE.

Proper care, maintenance, useful life and disposal of PPE.

Good housekeeping

+ Correct stockpiling and storage for a more effective use of Emergenw PrEparat":m

space
Dustand Dirt Removal
Adequate, clean and well maintained employee facilities
Maintain Light Fixtures
Spill Control

Tools and Equipment more efficient by preventive clean-up
and maintenance l

Practice theiremergencyresponse skillsregularhy

Prevent fatalities and injuries

Reduce damage to buildings, stock, andequipment
- Protect the environment and the co-workers.

Personal Hygiene practices

* Washing hands after handling material and befare eating,
drinking or smoking

= Ayvpiding touching face (lips, nose, eyes) with contaminated
hands

P S %
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1. Objetivos y alcance de la guia técnica

O Alcance y contenidos de la guia técnica

Dado el caracter multimedia de la guia técnica, se han
incluido elementos interactivos de apoyo, incluyendo:

@ Videos explicativos relativos a la metodologias
de ensayo de equipos de proteccion y medidas
técnicas.

© Vvideos relativos al uso correcto de equipos de
proteccion, incluyendo aspectos practicos para
su colocacion, retirada y limpieza.

@ Elementos de ayuda on-line para una mejor
interpretacion de las disposiciones incluidas en
la guia.
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2. Descripcion de contenidos principales

| indice de ContenidOS 1. ABBREVIATIONS AND ACRONYMS oo 2

2. SUMMARY 3
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2. Descripcion de contenidos principales

O indice de contenidos

3. Introduction: Environmental, health
and safety (EH&S) issues in
Nanotechnology

3.1 Nanotechnology: main concepts and
overview of current applications on the
market

3.2 Environmental, Health and Safety
Considerations for Nanotechnology

La seccion 3 incluye una descripcion de
las aplicaciones de la nanotecnologia y
una revision del conocimiento de los
riesgos potenciales para la salud y el
medio ambiente de los hanomateriales.

RESERRCH
CENTER ‘ VItO
lTE n E vision on technology
SUSINESS, SCIENCE & IINOYATION
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Medical diagnostics.
Active nano-ingredients
Bionanomaterials

Packaging / Cosmetics
Textiles / Agriculture
Paper / Plastic and fibers
Aerospace / Automotive
Paints / Inks
Ceramic and glazes
Construction
Food and beverages

Bullet proof vests
Invisibility “radar”
Surveillance

Health Care

A R
& oee™
£ °
&8
“
3
&
s &
&
S £F
Transistors o £F
Magnetic random access Energy q‘}‘A é?
<
memory (MRAM) Low-cost detection of
Organic light-emitting diodes impurities
(OLEDs) L

Water Filtration / Purification
Nanotechnology-based filters
Nanotechnology-enabled
sensors

Solar panels
Catalysis
Energy storage - Batteries
Fuel cells for alternative
transportation technologies
Nanotechnology based wires
Low-friction nano-engineered
lubricants

Flash memory chips
TVs, laptop computers, cell
phones, and digital cameras

displays
Conductive inks (printed
electronics

INVASSAT
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2. Descripcion de contenidos principales

O indice de contenidos

4.Regulations and standards
4.1 Regulatory aspects

4.2 Standards for personal protective equipment

La seccion 4 incluye informacion

relativa a los aspectos legales
. - * Classification and labelling (CLP)
aplicables a los NMs y nano Horizonial leishilon

productos, especialmente el

-----------------------

RESERRCH
CENTER ‘ VIto
lTEnE vision on technology
SUSINESS, SCIENCE & IINOYATION

reglamento REACH, ademas de un
listado actualizado de las normas
actuales relativas a la certificacion y
ensayo de medios de proteccion.

Product-specific legislation

Environmental regulation

N INSTITUTO NACIONAL %
OCRP avanzare (A)mar= | SR

* Regulation (EC) No 1223/2009 on cosmetic products.

* Food safety Regulation: Food Additives / Information to
consumers.

* Regulation (EU) No 528/2012 on biocide products (BPR).

" efsam C ]

Exrcpaan Foos Satey Aumerty

* Pollution Prevention and Control (IPPC directive)

+ DIRECTIVE 2012/18/EU on the control of major-accident
hazards involving dangerous sub e

* Water Framework Directive 2000/60/EC and Directive
2013/39/EV)

* Waste Framework Directive 2008/98/EC)

* Industrial Emissions Directive 2012/75/EU - Air Quality

* Soil protection and environmental liability

INVASSAT

Institut Valencia de
Seguretat i Salut en el Treball
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2. Descripcion de contenidos principales

QO indice de contenidos m ™

5. Basics on Risk Management Measures vl | =

5.1. Hierarchy of Safety and Health Controls \l[.:} \ T:;\
5.2 Technical Measures /[;_1____% Back Sram \
5.3. Organizational measures l/” \‘\“-\| oy
5.4. Personal protective equipment N Hood R Hood

La seccion 5 incluye informacion de base
sobre los tipos, especificaciones, vy
caracteristicas de los medios de proteccion.

La seccion 5 incluye ademas informacion
relativa a los métodos de estudio de la
eficacia de los medios estudiados bajo el
alcance del proyecto.

13
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2. Descripcion de contenidos principales

O indice de contenidos

6. Effectiveness of common RMMs
against occupational exposure to
ENMs

6.1. Current knowledge on the effectiveness
of PPE and LEVs

6.2. Testing approaches followed under

NanoRISK
RPD Specifications Measures Protection
o 7 . . L4 (NMS)
La seccion 6 ]nCluye una descr]pC]On Filters P2 Filter Efficiency 99.83 %
detallada de los protocolos de ensayo P3 Filter Efficiency 99.97 %
de eficacia aplicados para la evaluacion falfMask | New MasicP3 Fffictency 99.93 %
del grado de proteccion frente a NMs, AgedF'}/laskP:% Efficiency S
/ ilter
ademas de los resultados de los ensayos Full Mask | New Mask P3 Efficiency 0972 %
desarrollados en el marco del proyecto. Filter -

Aged Mask P3 Efficiency 99.76 %
Filter R
Disposable FFP3 Efficiency 88.41 %

14
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2. Descripcion de contenidos principales

O indice de contenidos

7. List of measures for the safe handling
and control of exposure

7.1. List of measures for controlling
occupational exposures to ENMs

7.2. Personal protective equipment
selection charts

7.3 Emission Control Technologies and
procedures

La seccidn 6 incluye una lista pormenorizada
de los medios de proteccion recomendados
para las condiciones de uso y proceso
estudiadas en el marco del proyecto.

BN 7~vito_ . OCRP avanzare ()

Source

Exposure / Protection

Hazard

Half Face particulate respirators (P3)
. Nitrile — Latex gloves (Nitrile preferred)
Airborne Laboratory coats (Non-woven) in Ventilated
ENMs (dry Laboratory Hoods
particles or Full body protective coverall (EN type 5) for large
fibres) amounts
Dustproof safety goggles
Weighing Half Face respirators (combined - P3)
Liquid Double Nitrile gloves (with sleeves)
aerosols of Butyl rubber (ENMs in solvents)
ENMs Laboratory coats (Non-woven) in Ventilated
(Irritating Laboratory Hoods
nano- Full body protective coverall (EN type 4-6) for large
aerosols) amounts
Tight-fitting safety goggles
Full Face particulate respirators (P3) for continuous
operations
Half Face particulate respirators (P3) for intermittent
Airborne operations
ENMs (dry Nitrile — Latex gloves (Nitrile preferred)
particles or Laboratory coats (Non-woven) in Ventilated
fibres) Laboratory Hoods
Full body protective coverall (EN type 5) for large
amounts
Mixing Dustproof safety goggles (if half mask is used)
Full Face respirators (combined - P3)
Liquid Double Nitrile gloves (with sleeves)
aerosols of Butyl rubber (ENMs in solvents)
ENMs Laboratory coats (Non-woven) in Ventilated
(Irritating Laboratory Hoods
nano- Full body protective coverall (EN type 3-4-6) for large
aerosols) amounts
Tight-fitting safety goggles (if half mask is used)
mocon. %GENERALITAT INVASSAT
EMELTRARAID \\\ VALENCIANA S"esg'::‘r‘e'mll’ie;;i:l :n el Treball
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2. Descripcion de contenidos principales

O indice de contenidos

7. List of measures for the safe handling and control of exposure

INDUSTRIAL SETTINGS INDUSTRIAL SETTINGS
STACE JRRICESS LASCRATIRY RLDTRLANTS (MEDIUM SCALE PRODUCTION) | (LARGE SCALE PRODUCTION)

Material Unpacking
(Dry Powder)

Material Unpacking
(Liguid dispersions)

Ventilated Laboratory Hood
(partial enclosure)
Local exhaust enclosure
(Glove Box)

HEPA filtered down flow booth

Custom-fabricated enclosures

HEPA filtered down flow booth  HEPA filtered down flow room

Custom-fabricated enclosures

Material Unpacking
(Dry Powder)

Ventilated Laboratory Hood
(partial enclosure)

Ventilated Laboratory Hood
(partial enclosure)

HEPA filtered down flow booth (or rooms) / Non ventilated
enclosure for low Slightly or non Toxic ENMs

Weighing (Dry Powder)

Weighing
{Liguid dispersions)

Transferring

Ventilated Laboratory Hood
(partial enclosure)
Local exhaust enclosure
(Glove Box)
Biological safety cabinet

HEPA filtered down flow booth
Walk-in hood

Custom-fabricated enclosures

HEPA filtered down flow booth  HEPA filtered down flow booth

Custom-fabricated enclosures

Sonicating

Ventilated Laboratory Hood
(partial enclosure)

Ventilated Laboratory Hood
(partial enclosure)

Fully enclosed operation

Mixing (Dry Powder)

Mixing
(Liquid dispersions)

Ventilated Laboratory Hood
(partial enclosure)
Local exhaust enclosure
(Glove Box)

HEPA filtered down flow booth

Movable LEV systems
(extendable arms)

Custom-fabricated
walk-in booths

Custom-fabricated
walk-in booths

Production Ventilated Lab Hood Ventilated enclosure located
(physical and chemical enl: alel la orlamry] L inside a downflow room Fully enclosed reactor Fully enclosed reactor
synthesis) ST S0 Receiving hood (hot process)
HEPA filtered down flow booth Cusmmm—labr;:al;adHem.::‘losures Cusmm;ahr:;:at;d enclosures
Ventilated collar-type owndraft Hoo LDl i T
Packing / Ventilated Laboratory Hood Ventilated collar-type Ventilated collar-type
bag filling (partial enclosure} 3 e"ha“sl', ks 4 exhaust hoods exhaust hoods
or:'\frlr::dsinmir :l?mu ct Continuous liner product Continuous liner product
9 5Y off-loading system off-loading system
Ventilated Laboratory Hood g a Custom-fabricated walk-in
Spraying + built-in water wash down Walk-in hood Cus(om-fat?géﬁatsed UEH booths (built-in water wash
systems down systems)
Ventilated Laboratory Hood EroE T ] Movable LEV systems Movable LEV systems
Machining (partial enclosure) (extendable arms) (extendable arms)

(sawing . grinding, etc)

7~V
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Movable LEV systems
(extendable arms)

ito

vision on technology

Movable LEV systems
(extendable arms}

Custom-fabricated walk-in
booths (Wet suppression)

Custom-fabricated walk-in
boaths (Wet suppression)

pemowcous GENERALITAT
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2. Descripcion de contenidos principales

O indice de contenidos

7. List of measures for the safe handling and control of exposure

Weighing
(Dry particles)
Weighing
(Liquid dispersion)
Transferring
(Solid - dry)
Transferring
(Liquid dispersion)
maintenance

=
b=
=
o

£3
x O
© =
o

a3
==
=2 c
S
o
=

Unpacking (Liquid/ Solid)
Sonicating
Physical and chemical
synthesis operations
Mixing (Dry Powder)
Mixing (In Luiquid)
Packing /bag filling
Machining operations
(sawing , grinding, etc)
General cleaning and

RPE TYPE FILTER TYPE
P1 b 4
Filtering Face piece P2 X
_ P3 X x % X x x
o
= P1
2
= P2 X x X X x
= Half-Face mask
g P3 b 4 X b 4 x X X X b X
-
f:" Combined x x x X x x
5 P1
£
P2 X
Full-Face mask
P3 x x x X x
Combined X X

N o
f = < ) INSTITUTO NACIONAL < GENERALITAT INVASSAT
v !iEgl technology OC R P ava n z a re : ;EGUTR:"?:J%E Heee ’ i\% VA'-ENCIANA Istsg'i\:‘r‘e'l:(:lie;;:gld:n el Treball




2. Descripcion de contenidos principales

O indice de contenidos

7. List of measures for the safe handling and control of exposure

Exposure to ENMs.
may occur during
manufacturing and

Exposure to liquid
dispersions of NMs?

Exposure to ENMs in
powder ?

l Yes

Exposure to
extremely toxic ENMs
in powder

Norfoil gloves
(Cat.I1T)

Exposure (moderate to
low hazardous ENMs.

Double nitrile gloves
(Cat. 1)

vito

vision on technology

BUSINESS, SCIENCE & IMNOVATION

Best Practices: latex
protective gloves

ENMs dispersed in
solvents?

Nitrile gloves with
extended slesves
(cat. 1)

ENMs dispersed in Neoprene gloves

corrosive mixtures? {Cat. Il
l No
ENMs dispersed in Nitrile / Butyl gloves
waster? (Cat. 1)

Yes

Light sprays Small
splashes of low hazardous
ENMs

Best Practices: latex
protective gloves

avanzare

Exposure to ENMs
may occur during
manufacturing and

Exposure to gas/
vapour?

Exposure to liquid
dispersions of NMs?

No

Exposure to
airborne particies
[NPs)?

l Yes

Protective suit Type 5 ‘

Best Practices: laboratory
coat

‘

| Air Supplying RPE ‘

INSTITUTO NACIONAL
DE SEGURIDAD E HIGIENE
ENEL TRABAJO

0 GENERALITAT
& VALENCIANA

Best Practices:
laboratory coat

Protective suit
(Type 1-2)

Can liquid produce
hazardous vapours?

Isliquid under
pressure ?

Protective suit
(Type 3)

Protective suit
(Type 1-2)

Pulverized liquids
(exposure to sprays)?

Protective suit @
4

(Type 4)

Light spraysSmall
splashes of low hazardous
ENMs

Protective suit E
(Type 6)

INVASSAT
Institut Volendia de
Seguretat i Salut en el Treball




2. Descripcion de contenidos principales

O indice de contenidos

8. Health Surveillance

La seccion 8 incluye informacion relativa a
los procedimientos de vigilancia de la salud
recomendados en el caso de trabajadores
expuestos a ENMs.

Step 2. Evaluation of the
potential exposure to ENMs

Step 4. Risk Assessment

e
£

= |dentification of exposureroute

I

sSelect exploratory biomarkers,
considering @ardiovasaular, lung

* List of ENMs andfor

Nanopreducts used * Exposure estimation by means : ; . L
« Identify hazard related in the + Collact information concarni of models: nanosafer, fibrosis inflammation,
5 ng *Hazard assessment basedon T o
. - o dative stress and otoxid
e e e rocecem g, R oo oncoms el amaton ot s oy
processing, ar use of ENMs . : *Consideration of current *Selecti i osed ki
« Speci : sExposure measuremts: partide election of exp workers
pecifications of theworkroom i - recommended exposure levels Medical ;
(wentilation, dimensions ) counters,  partide  szers  + (REL) edicalsoreening

SEM/TEM off li 1
/T off line anasis #*Riskcharacterization following

EC regulation REACH

* Product state
Stepl. Identification of the * RiskControls
EMMs= and/or nancenabled * Specific Trainingand procedures |/
products used at the - -
workplace

Step 5. Health Monitoring by

\ Step 3. Evaluation of the level
means of biomarkers

of exposure

WNSTTUTO NACIONAL 22 GENFRALITAT  INVASSAT
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2. Descripcion de contenidos principales

Instruction sheets

O indice de contenidos 9

9. Instruction sheets o —p—

La seccion 9 incluye un conjunto de fichas
informativas sobre los distintos medios de

<

proteccion, incluyendo recomendaciones de .
uso, mantenimiento y limpieza. e

= Particulate filters (Cartridges)

CERTIFICATION AND TESTING

= EN 13274-1:2001. Respiratory protective devices. Methods of test. Determination of inward leakage and
total inward lezkage
nation of particle filter

Las fichas informativas dan
acceso a los videos de apoyo
realizados para formar al roe e
usuario en el uso adecuado : e s
de los medios de proteccion. | | |

20
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3. Actualizaciones y difusion

[ Actualizaciones

La guia interactiva y videos auto
explicativos relativos al uso de
medios de  proteccion  se
publicaran en la pagina web del
proyecto a mas tardar el
proximo 29 de septiembre e
incluyendo:

IANC-

LIFE12 ENV/ES/000178
are here: Home ) Interacti

Interactive tools available soon

YIANC-=

INTERACTIVE TOOLS
WILL BE AVAILABLE SOON !

- Nueva version interactiva de la

guia (adobe in-design)

- Libreria de medios de proteccion

asociada a la guia (V 2.0)

HESERRCH N 22
& . PGINRMITY  INVASSAT
iy »~vito  QCRP avanzare O e ’ QONINCANA v

Main Menu

Home

Project
Consortium
Links

News

Events
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Join Workshop on Risk Assessment and Risk Management

strategies applied to Nanomaterials
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