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A set of actions considered Internship

NFFA asked by the EC to be more
active in the field of NanoSafety

Objective: establishing a state-of-the-art & compiling a report with the
procedures in terms of NanoSafety put in place by each partner institution
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Literature review: fields with regard to NanoSafety

Nanotoxicology: Health, Safety, Environment J

€
@/; Exposure pathways & related hazards (inhalation, skin, ingestion) J
g

Nanomaterials risk assessment & management (exposure & hazard
assessments, hierarchy of controls)

Current laws & regulations (REACH, CLP) }

Services & organizations working on NanoSafety currently
(OECD, JRC-EU, OSHA-EU, NanoSafety Cluster...)
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Future developments (new TGs (OECD), AOPs) J




Literature review: fields with regard to NanoSafety

Nanotoxicology: Health, Safety, Environment J

e Health: Routes of exposure:
* Inhalation: most dangerous route of exposure to nanomaterials

Exposure routes:
Inhalation exposure

e Little data available on dermal exposure and ingestion
e Safety: present higher fire-explosion risk
nﬁ:(].eU * Environment: aquatic eco-system suffering the most




Literature review: fields with regard to Nanosafety

Current laws & regulations (REACH, CLP) }

&

Chemical Safety Workers’ Safety

e REACH Regulation * Framework Directive
(EC) 1907/2006 89/391/EEC

. QP Regulaion (£0) | * SISl dsene
1272/2008 * Carcinogens and

* BPR Regulation (EU) Mutagens Directive
528/2012 2004/37/EC
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REACH: Registration, Evaluation, Authorization and Restriction of Chemicals
CLP: Classification, Labeling and Packaging
BPR: Biocidal Products Regulation



Literature review: fields with regard to NanoSafety

Services & organizations working on NanoSafety currently
(OECD, JRC-EU, OSHA-EU, NanoSafety Cluster...)

i =

Industrial

nff(] .eu Figure 1. Institutions and organizations working on the topic of Nanosafety at the European and international levels

NIA: Nanotechnology Industries Associations, JRC-EU: Joint Research Centre of the European Union
OECD: Organization for Economic Co-operation and Development, EUON-ECHA: European Union Observatory for Nanomaterials-
ECHA: European Chemical Agency, OSHA-EU: European Agency for Safety and Health at Work, WHO: World Health Organization, NSC: Nanosafety Cluster



Literature review: Observations

/0 Current topic of interest )
e Alot of research & data, conclusions yet to be drawn
e Lack of clear laws and regulations targeting nanomaterials
- REACH annexes modified to address nanoforms, applicable from
January 15t 2020
\2nany J

- NFFA: Nanoscience Foundries & Fine Analysis

-

State-of-the-art with regard to Nanosafety within NFFA
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Method

» Short questionnaire on NanoSafety Practices

‘ Nanomaterials characteristics

'

n Nanomaterials hazard & exposure (activities/processes, OELs,
(L measuring devices)

Risk assessment methods

Engineering controls

Administrative controls

Personal protective equipment (PPE)
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Laws & regulations




Method

NANOMATERIALS
NANOMATERIALS CHARACTERISTICS
1. ‘Whatare the characteristics of
wiorking with?
Physicel form

Chemical nature

X Are the nsncmaterials b:ini s
Phrysico-chem
—
Fammabi
[ Combumtime
Pubvsriart 'Eazi
NANOMATERIALS HAZARD & EXPOSU

3 Which sctivities, processes rels
In your experiencs and with reg
processes of the nancmaterials
think that there are risks relate:

Dry processes] Inhaistion =xp
Synthesis/Procuction |Hendling (mixing,
weighing, scaoorg)

Feperzon v =ying. G
Sanding, Driling, Abrasive Blasting,

nffa.eu

» Short questionnaire on NanoSafety Practices

4. Inyour experience, which specific NMs or groups of NMs are mosf mal=want wich racnart #n [

posing a risk to workers? (type?)

5. What is the maximum exposure duration to the nanomaterial (s] |
Which QEL {Occupational Exposure Limit] values are, if any, being1
specific NMs?

6. Are any specific measuring devices being used to measure the ami
present in the working envircnment? If yes, which ones?

7. Inyour experience, what is the most probable and dangerous mea
workers on site with regard to the specific NMs that yvou are workil

Inhalation

Skin exposures

Ocular

Ingestion

Other

000 00

WORKERS and HAZARDS
RISK ASSESSMENT

8. Approximately how many people are in direct contact and,/or worl
nangmaterials?

9. Which risk assessment methods [hazard and exposure assessment:
deployed to assess the risk of the nanomaterials being used in you
assessments been made before starting work with the nanomateri

during or in future?}

10. How often and in which cases does the risk assessment needs to b

WORKERS' HEALTH
Engineering controls

11. What equipment for the protection of the workers' health do you
SAFETY EQUIPMENT:
Chemical fume hoods

Bag In/Bag Out filter chang

type | Bottom up

Top down

Both
Local exhaust ventilation ventilated bagging or dum
Ventilated spray booth Downdraft table

Nanomaterizl handling endosures ‘Wet cutting/machining

Glove bow/isolators Ventilated tool shroud
clean rooms (class) Blasting cabinat
Biological safety cabinets Other

= Workplaces are cleaned:
Everyday
Every other day

each manipulati

Once a week
Other

00000

18. Environmental safety control:
*  How is the waste collection/disposal during the entire handling and/or production
processes managed?

Use of sealed bags to dispose of contaminated materials [wipes...]

Use of 3 s2parate waste stream to keep nanomaterial-contaminatad waste

Fume hoods with filters to capture nanoparticles before release into the air
= Other

* Do you have any specific practices regarding the protection of the environment?

000

*  Which legal protocels/nerms do you follow to treat the waste produced? [I30mwoc?)

15. What action plans did you think best to put in place in case of an accident, incident or
emergency (e.g. Nanomaterial spill|?
Are any measures and/or other communication systems for waming or signaling an
increased risk to safety and health in place (remedial actions, assistance, escape frescus
missions)?

20. Did you ever have serious accidents relating to the nanomaterials? If yes, what was the cause
and what measures were taken to limit future occurrences?
* Cause:

*  Measures taken:

21. Is having health surveillance necessary within the context of handling nanomaterials?

Personal Protective Equipment (PPE)

22. Personal Protection Equipment:

Glowes Lab Coat Body Protection | Safety glasses/ Respiratory
[overalls | Suit face shield protection masks:
Type? Filter?

Nitrile | Type 1
Latex Type 2
Meoprene Type 3
Other Type 4
[Types
Type 6




Contact

e First contact through email with all of the partner institutions to request a
meeting

SWEDEN GERMANY

JAE1 DESY
ST Juelich

,...-\ (23| < U0

" E1  TuM

AUSTRIA

FRANCE
CNRS & SOLEIL" FREIEL:;
CEA I ',
ESRF EICR:

Cha e
. e S
. . oa "__"____.'..._._-‘-_-,-,'.\'-“
-
A o SLOVENIA

0 ey, gy ——
- ""-.,»_ ........... N o | UNG
. St B ITALY
ey e EIE CNResRonion

'n.

Promoscience
UMIL

SPAIN
PRUAB, CSIC* & UAB" IFNEIE:
Icn2 IS

*Linked Third Parties \

Figure 3. Map of the NFFA partner institutions across Europe (retrieved from [1] )
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e 17/20 partners, for whom the questions were relevant, replied = 85%
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o After meeting, summary report of the discussion sent to each partner



Results: Nanomaterials characteristics

Physical Form

13 13

Dry powder Suspended Physically Thin films Nanowires Water
in liquid bound soluble

Figure 4. Statistics on the physical form of the nanomaterials worked with in the partner institutions of NFFA

e Majority work with powder or suspended in liquid

e 2pal_ - application of the substitution princinle = powder

forms | «y forbidden ‘;’ P
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Results: Nanomaterials characteristics

Chemical nature
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4 partners: no data on any of
the physico-chemical
properties & toxicity

* 3 partners: no data on toxicity

Figure 5. Statistics on the chemical nature of the nanomaterials worked with in the partner institutions of NFFA

Physico-chemical properties and

toxicity in particular
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Figure 6. Statistics on the physcio-chemical properties and toxicity of the nanomaterials worked with in the partner institutions of NFFA



Results: Activities

Activities and processes
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Figure 7. Activities and process carried out in the different partner institutions of NFFA

Adequate equipment as suggested by NTRC (NIOSH Nanotechnology Research
Centre) in Controlling Health Hazards When Working with Nanomaterials: Questions
to Ask Before You Start

e Dumping/bagging: ventilated bagging or dumping stations

e Sand and abrasive blasting: blasting cabinet and fume hoods

Spraying: ventilated spray booth

nffa.eu

e Cutting: wet cutting/machining
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Results: Risk assessment

OEL values

e 2 partners: only values

for certain metal oxides
(TiO2, Zn0O) & CNTs

All the other partners:
not aware of any OEL
values that exist or that
are used within their

respective institutions

Nanoparticles measuring
methods

2 partners use techniques for
the measurement of
nanoparticles in the air using:

e Spatial method
e Temporal method

e Direct reading instruments
- chemical speciation
analysis (XRF) or microscopy
& determination of the
nanoparticles’ morphology.

e Particles in the air collected

then analyzed: sp-ICP-MS

coupled to A4F for size
determination

Risk assessment

Majority: control
banding

In most cases, not
directed towards the
specific use of
nanomaterials

3 partners have
considered it necessary
to make a risk
assessment for the
nanomaterials

Use control banding
tools such as
Stoffenmanager or ART
(Advanced REACH Tool).

One partner conducts

cytotoxicity tests /




Results: Administrative controls

Staff Information and Training P

Definition of nanosubstance

: | c * Risks associated
Informal between co-workers || «  Use of adequate equipment + personal

M specific [ GD protection measures

* Training through seminars or lectures

General chemical safety  |[ENEY 2 partners:

e |ectures + information sessions in future

Figure 8. Statistics on the staff information and training
Reason: NMs synthesized on-site = SDS do not SDS on nanomaterials

yet exist
Do not exist _
Specific to NMs handled... _
Commercial NMs or... _

Figure 9. Safety data sheets on the nanomaterials provided to workers

Environmental safety control *  NS: quantities worked with not

sufficient to be treated as

5 4 4
4 3 separate waste.
3 2 1 1 1 1 e SDS, ECHA & OECD guidelines
1 . B B B . used to dispose of the chemical
T e e e e s e @, e
nffG.eU %XQQ\ s é,x\z\ x<§ c&x% i (,\% & e Basic action plan of
& < confinement, evacuation and
‘7

assessment

Figure 10. Environmental Safety Control measures in place. SB: Sealed Bags, SWS: Separate Waste Stream, FH: Fume Hoods, NS: Nothing specific to nanomaterials



Results: Personal Protection Equipment

e Gloves, nitrile, latex, neoprene

activities

e 15 partners use filtered masks:

e 7 partners : FFP3 type for cleaning & maintenance act|V|t|es
and protection against highly toxic substances

e 8 partners: normal half-masks, when needed

nffa.eu



Results: Conclusions

Hazardous NMs:

e Airborne

e Insoluble or poorly soluble

e Heavy metals (Cd)

 Metals NPs (greater oxidation potential)
e High aspect ratio

e Bio-persistent (fibers, CNTs...)

Hazardous activities:

* Maintenance & activities

e Sowing, cutting, welding

e Spraying, abrasive blasting

* Weighing (often not ventilated)
e Transfer

Hazardous sources of exposure:
Inhalation
e Skin exposure
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Results: Conclusions

e Members of the NFFA consortium each have their own set of
practices depending on the type and form of NMs they work
with.

e Powder form = more stringent methods of protection :
containment, confinement

e consensus among the partners that there is a clear lack of
general awareness

e Lack of standards and regulations directed towards
nanomaterials

e Majority of the research facilities are working with the powder
form & metals = most prone to pose risk to workers

(- Bring more awareness regarding hazards )
- relevant to NMs & Nanosafety
e More data and guidelines with regard to the
nffa.eu g safety of NMs )
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% Outcome
 REPORT |

L ]

Literature review on the topic of NanoSafety
Synthesis & compilation of the best practices of each partner institution
Report shared with all partners with final observations

~

Giving recommendations useable by the whole of the NFFA consortium
Bringing awareness & sharing knowledge
Potential establishment of general guidelines

J
~
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% Conclusion & perspectives

Literature review on the topic of NanoSafety

Establishing a questionnaire

meeting to establish a state-of-the-art of the general

practices with regard to NanoSafety

Results derived from discussions with the partner
institutions

Report and potential guidelines useable by the NFFA
consortium



( )

Use of the

precautionary principle
. J

f Identification of the )
MNMs

l

Risk assessment

Hazard assessment Exposure assessment

* Measurement devices
e Temporal and spatial

methods
Control Banding
Risk management: Hierarchy of
Controls

Elimination Substitution Engineering controls Administrative controls PPE

* Powder form * Containment * Awareness _ _

* Process * Confinement * SDS * BaSIC-equment

modification * Ventilation * Area restriction * Respiratory masks

* Wet methods
e Environment
protection

nffa.eu

[ Review ]
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Thank you for your attention

CONTACT noor.nawaz@esrf.fr
+33 (0)4 76 88 40 22

www.nffa.eu
Nffa.eu
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