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Welcome to NanoSafer

NanoSafer is a combined control-banding and risk management tool that enables assessment of the risk level and recommended exposure
control associated with production and use of manufactured nanomaterials (e.g., nanoparticles, nanoflakes, nanofibers, and nanotubes) in
specific work scenarios. In addition to manufactured nanomaterials, the tool can also be used to assess and manage emissions from
nanoparticle-forming processes.
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Key elements and information requirements
in the Control Banding models
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Four Assessments in “One Go”’
(Near-Field and Far-Field - Acute and Daily)
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Hazard Assessment
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Examples of MNM Hazard Ranking Compared
to OELs of analogue bulk materials

SSA OEL
Material [m?g] | HARN | Coated | [mg/m’] R,
TiO, 21 0.45 10.0
TiO, 107 0.45 10.0
Zn0O 12.4 4.98
Zn0 15.1 0.45 4.98
graphite 225 3.50
carbon black 23.8 3.50
carbon black 295 3.50
Kaolin 23.1 2.50
nanoclay 8.44 0.45 5.00
SWCNT-OH 407 0.45 3.50 R36/R37
MWCNT 233 1 3.50 R36/R37
Fe,0, 274 5.00 R36/R37/R8
Fe,0, 21.7 5.00 R36/R37/R8
NiFe,O, 87.7 0.200 R43/R49
Nig.sZNgsFe204 104 0.203 R43/R49
NiO 6 0.064 R49/R43/R53
Co(10% O passivated) 60 0.010 R11/R42/R43/R53
Ag 0.03 0.45 0.010
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Exposure Assessment and Scaling
- Example of using Powders

Emission rate:

E, = release rate
E, = E, XA, x dM/dt
A

! E, = dustiness index
""""""" A, = activity energy factor
.- zero” (clean transport)
1. very low (weighing mg’s)
: low (<5 cm drop)
: moderate (5-30 cm drop)
: high (30-100 cm drop)
s . very high (> 100 cm drop)
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Exposure Assessment and Scaling

- Example of using Powders

MFH P } Dispersion model:
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Aerosol decay functions after Schneider et al. (2004)
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Exposure Assessment and Scaling
- Example of using Powders
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Mass per transfer (spoonful): 50 g/scoop.

H =0.3

Duration per filling: 10 minutes

Duration per transfer: 0.5 minute

Pause between each filling: 5 minutes
Work area: 3.5m x 5m long x 2.9 m high

ventilation rate of 5 h1

RDI-S

UV-Titan L181
NM-110 (f-ZnO)
NM-111 (f-ZnO)
Graphite

Fe203*
NiFe204
Ni0.5Zn0.5Fe204

CNT-NiO-Co

2.5

Scooping/filling 5 x 500 g bags in small scale production:
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NanoSafer Control Banding Report for

Airborne Occupational Exposure
Assessment

Assessment prepared by

wversion 1.1

N K
Add ress: Ml
Phone: i ]
E-rmail: 7]
Date: Ty
Assessment of

Material assessed:
Producer: Cleymons
GE-2E5681 Alburry, |
Classified as nanom
Manoflake

Based on the estimated hazard and exposure potential it is recommended to apply engineered
protection equipment with a protection factor of 186.02

Elaborated description of work situation assessed
Thig £ & best scenario

Based on the estimated hazard and exposure potential it is recommended to apply engineered
protection equipment with a protection factor of 186.02

energy (8.
3 of powder In

This is a test scenario

Elaborated description of work situation assessed

7

Result of assess

Extimated hazard W
The hazard leval S
Potentially hazarda
nanomaterial No

A high volurme Spedifi
m2fem3

OEL of analogue bu
Solubility: Insoluble
Presence of surface
Known hazards of &

Mear-field Acute
1B.60
ER5: viery high axpos

Material, safety and contextual informat

Material and safety data entered

Road, GB-255681 Alburry, UK
CAS: NA

EINECS: NA

Relevance: No

Coated: No

Known shape: Yes

Manufacturer: Claymonster Inc.,. 412 Sudbury

Next step is coupling with risk
management library such as the
ECEL developed by TNO

Pour 5 - 30 cm drop height, blending of powder in
liguid medium)

Cyclus volume: 200 kg

+ Assessment
Cyclus duration: 20 min pers are not
Cyclus pause: 60 min :tmw
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Sensitivity Analysis (Exposure Algorithm)
- One At Time

A) Near field short term (15 min) exposure B) Near field long term (8 hoour) exposure
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Sensitivity Analysis (Exposure Algorithm)

Main effects I

CSE
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REP
BRE
TOTVOL
VEN

E
\%

T

REP
BRE
TOTVOL
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[NF daily]
50.9573
42.8422
32.5480
-27.0343
-32.0269
-50.1953

[NF Acute]
89.2789
74.0052
65.0045
-54.9602
-64.2924
-85.7826

[FF daily]
49.5076
41.6568
31.4588
-26.4670
-31.4291
-49.4954

[FF Acute]
86.3203
72.8325
63.9056

-53.9095
-63.8799
-86.2296
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TOTVOL Room size
Air Exchange rate

Near field short term (15 min) exposure

1.2
1.0

——-50%

—a—-25%

——-5%

——5%

—o—25%

——50%

210
225
240
255
270
285
300

n o o un o
O N MM u1n O 0
— L B B |

= 195

Room size [m

NG
e

»

$oi Fo
e wast

\
4"‘85]05‘»

Liguori et al. (in prep.)




Next Step is Performance Assessment
and Model Calibration

40000 ] — NF(FMPS) - BG

m— (~(NIE) _ \/ihratinn foaadar

Challenge is quality and detail of the case studies for comparison

Materials well-characterized
Suitable toxicological data on MNM (CMAR)
High quality MNM exposure measurement data (personal and

stationary)

-0.5 0.0 0.5 1.0 1.5 2.0
Time [hours] S

NE e


http://www.nanocalibrate.eu/
http://www.nanocalibrate.eu/

THANKS TO MY CO-DEVELOPERS AND TESTERS

Biase Liguori (OTU; NRCWE)
Anne T. Saber (NRCWE)

Ismo K. Koponen (NRCWE)
Steffen F. Hansen (PTY)
Anders Baun (PTY)
Alexander C.@. Jensen (DTU; NRCWE)

Hakan Wallin (NRCWE)

Dawnish Centre for Nanosafety

chaLI BRAte

nano risk governance

*.‘\\N Gs

F
‘&0"‘ Ok\r

4'785]0

>

Yg u;&‘\

S®\


http://www.nanocalibrate.eu/
http://www.nanocalibrate.eu/

