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Stoffenmanager og Nanosafer

Eksempler pa web-vearktgjer til risikovurdering af
kemikalier, pulvere og nanomaterialer

Keld Alstrup Jensen & Marie Frederiksen
kaj@nfa.dk & mef@nfa.dk
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Det kemiske sikkerhedsarbejde | DK pt.

« Der skal laves Arbejdspladsbrugsanvisninger (APB; Arbejdspladsbrugsanvisning for stoffer og
materialer, At-vejledning C.0.11; november 2005. https://arbejdstilsynet.dk/da/reqgler/at-
vejledninger/a/c-0-11-arbpladsbrugsanv-for-stof-og-mat

Baseret pa Teknisk Datablad + Sikkerhedsdatablad og Arbejdsforhold
APV ikke naevnt
Risikovurdering ikke naevnt)

« Der skal laves kemisk Arbejdspladsvurdering (APV; At-vejledning D.1.1-3; Juli 2009 -
Opdateret april 2016; https://arbejdstilsynet.dk/da/regler/at-vejledninger/a/d-1-1-
arbejdspladsvurdering)

Baseret pa Teknisk Datablad + Sikkerhedsdatablad og Arbejdsforhold
Risikovurdering ikke naevnt

Risikovurdering naevnt som punkt 2 i processen hos bla. Industriens vejledning, men ingen
yderligere information

Arbejde med nanomaterialer:

At-vejledning 9.3.1 - 1. november 2014
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Bedre APB /7 Kemisk APV baseret pa risikovurdering af de reelle
arbejdsprocesser!

“Konventionelle” Nanomaterialer “Nanomaterialer”

Stoffenmanager
Nano

Stoffenmanager caLIBRAte
(Praediktiv og NanoSafer CB ’
(Preediktiv)

CB prioritering)

(Prioritering)
‘AT Vejledning 9.3.1 ‘

NanoSafer CB og Stroffenmanager Nano
(valideres | EU H2020 calLlIBRAte projektet i 2019)

Dansk version
(2018)

Kvantitative
modeller

. (valideres
— 3 (2019)




Stoffenmanager®
Nogle nggleinformationer

» Web-baseret veerktgj

= Risiko-vurdering og -handtering af kemikalier, stav
og produkter i bade sméa og store virksomheder

« Risiko-kommunikation internt og eksternt
(Instruktionskort (APV input); Sikkerhedsdatablad)

« Anbefalet i ECHA Guidance til
eksponeringsvurdering

< Dokumenteret videnskabeligt til at veere et
beskyttende og robust veerktgj. Brugertreening er
dog typisk pakraevet.

» Baseret pa mere end 6000 arbejdspladsmalinger,
som ligger til grund for risikovurdering

Ejer: Cosanta

ef le For
or Arbejdsmilje
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@ Stoffenmanager®8
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Mgad S‘t_qffenmand%ér .

Palidelighed garante#éif _
iternational ScientificAdVISory Board.

Kalender a

Der er i sjeblikket ingen planlagte aktiviteter

Yderligere information

Hecrigigt

Opret en ny konlo

Glemt adgangskoden?

Licenser

Rene stoffer og materialer,
blandinger og produkter




Daekker mange, men ikke alle scenarier!

8 lkke-
g Flygtige ] .
gy Gas Sole flygtige Pulvere Fibre Elementer
Y wiEsker
: voEsker

Hazard Exposure

| bevegelse og under
omraring

Cwverflytning vha.
iyngdekrafien

Videreudviklinger!
Stgvning ?

spreaning Fibre?
nedscenkni
Gasser?
Lufifortyndingstek Svejsning?

Worme bearbejdningste knikker

Opgave
PROC
Rumstr.
Veern
Scenario

ilid og sted: Tree og sten

iid og sfed: andre akfiviteter
som plastik, glos eller metal
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Arbe jdsplads
Dato: 0512,

b'ugsanvisning: Poly Lak 150
2018

o Fareegenskaper
08: Indeha navn pd
allerg; ! der <navn p3 der sensibilisers ;
sk renp Serende stofs. Kan udiase

'f_-l'}.'a&: B'andfarl'g vaeske gg damp
H:E For..sr‘sager "u:j'*r'ca:ion. .
o = F.G rarsager aiyg rlig ejenirritation

335 Kan forarsage irritag .

¥Stoffenmanage | signg) term: Fare

Lagerbehaoildning Priofitering Vurdering |

Hovedmenu

Vurdering og APB
(W I C) Arbejdspladsbrugsanvisning

Arbejdspladsbrugsanvisning

rige virknj nger.

Lab 1

Paly Lak IS0

Hazard class
C D E

(kemponent/koncentration/CAS-nummer) Cobolt bis(2-ethyihexanoat)

Placering/aldeling i brug

Signalard

Faremarhninge

Exposure class
1

<
%

<navn pa det sensib

|-setninger
EUH208: Indeholder
H226: Brandlarlig vaeske og damp.

H3 rdrsager hudirritation.

vorlip @jenirritation.

Kan fardrsage iriation af luflveje
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2
3
4

Lankes for al skade @
elig for vandlevende arganis

Naphtha (petroleum), 3 oo = = Pl
. mglm ey ¥ Ny ot | P210: He
hydrotreated light =§:‘:-;:u<1l-r
50 percentile ¢ 12,20 huden m Gas-/stavfiler 4 {brun)e2
1000+ - . + - - - - . PI05+P3 VLD KONTAKT MCD k’SDSE br- 'E
75 percentile 38,93 kontakLlinser, hvis dette kan geres lel B d BUEylg
P40S: Cpl es under 1is, .mBth urnrmi
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antakt
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Lelsesbekledning onman Skrive om 1'hj‘flp for ajne
Farstehjelp Her kan m, R
L " .
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o
Handelser

Generel infarmation

=
-
T

Fersiehjalp for Lultesje © kan man skrive am 1.hje
o2 ,
eller pulver. Starre brande med skum

kan man skrive

1Lk

Farstehjalp ved H

Miljeaplysninger

S T S
Fersiehjalp for @jne Her kan man skrive em 1, hja
0.001 ‘ + . . : + i ‘ J Farstehjalp ved Oral indiagele Her kan man skrive o 1hje
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Oversigter over vurderinger

Hazard class

Exposure class
1

Risikovurdering for luftveje: oversigt

A Forklaring

2
3
4

Mavn Produkt fka flc | ek risiko

B0 o Vinduespudsning Vinduesrens C z 1
EBOEOE ¢ glasrens flader Glasrens B . 3
CE ¢ Rens af tank Poly Lak IS0 C D 1
O o Manuel parulning Poly Lak 150 C D 2

| 10 emner pr side Jis

m

3 . z
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Valideringsstudier
Udviklerne: 4000 Malinger

~ 10000 — y = exp(-3.817 +In(x)*0.954)
10000 y = exp(-0.6127 + In(x) * 0.5086)
— 1000 —
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Von Tongeren et al. (2017) Annals of Occupational Hygiene 61/8, 921-938




Valideringsstudier
Ny uafhaengig test — 29 Malinger
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Stoffenmanager® 90th percentile outcome (In)

Det Nationale Forskningscenter
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@liquid
X solid

[1ARTB

. ]

T T
se safe False unsafe

bl M : a z] . b MECEToCTRA
With OEL Hib With DNEL Eistoffenmanager ®
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S False saf i Same risk Fal
as::::ltrlgsent alse sale BN gl assessment output
output
Safety Sclence 109 (2018) 412-420

Contents lists available at ScienceDirect

Safety Science

journal homepage: www.elsevier.com/locate/safaty

Evaluation of risk assessment approaches of occupational chemical
exposures based on models in comparison with measurements
Hanna E. Landberg™", Hikan Westberg”, Hikan Tinnerberg®

" Department of Ocoupational and Emironmental Medicine, Institute of Laboratory Medicine, Lund University, 221 85 Lund, Sweden
" D of ional and Envi Medicine, Orebro University Hospital, Orebro, Sweden
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NanoSafer CB (Control Banding)

Hazard Exposure

Currently applicable for MNM powder handling (dustiness; mg/kQ)
and processes with known or estimated emission rates (mg/min)

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, nan nanofibers, and nanctubes) in

specific work scenarios. In addition to manufactured nanomaterials, the tool can also be used to assess and manage emissions from
nanoparticle-forming processes.

Process
Scenario
(Veern)

r—)

m‘m Det Nationale Forskningscenter

S—=for Arbejdsmilje
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NanoSafer CB
Skalering af potentiel farlighed, eksponering og det anbefalede beskyttelsesniveau

NanoSafer Q @ kaj@nrowe.dk =

Near ﬂPIli

pected and/or 1 L igl { ) High toxicity suspected and/or high
posure. The ) S T exposure potential. The work should be
onducted under strict wark sl [ I:erfunned during use of highly efficient
ntrol, such as im a fume- Fu cal exhaust ventilstion, fume- hcncnd_
glove-box etc. Use of re'rglratu
protection equipment (PP3 or higher

c|_||.|a| ity} may be relevant depending on

a _.U|:|:|Iem=nt and il as a _1L.||:|:|Iem=nt and must work situation. Make sure ta have

lable in case of accidents. h lable in cese of accidents. the personal resplratcur:,r protection

ce is recommended. ce is recommended. equipment (PP3 or higher quality)
available in case of accidents.

List all Material and safety data entered / selected List all exposure situation data entered / selected

Disclaimer
F:ut consist o ]
tributer = the |:|rc|-rr5r
1. outcome must be cons

r—)
m‘m Det Nationale Forskningscenter
== for Arbejdsmilje
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B0

Det Nationale Forskningscenter
for Arbejdsmilje

*“uﬂ Gsc!

sl *

L
408 Fog,

Assessment

Assessment prepared by

s, NanoSafer Control Banding Report for
L Airborne Occupational Exposure

version 1.1

Name: Keld Alstrup Jensen
Address: MFA

Phone: 0045 39165302
E-mail: kaj@nrowe.dk

Date: Thursday, Dec 6, 2013

Assessment of

Material assessed: Halloysite - Dragonite-HP: KT
Producer: Applied Minerals

Classified as nanomaterial consisting of:
Atypical shape

Work situation assessed: Ihaeldning af 16 saekke
a 10 kg; 10 min per ihzzlding; gennemsnitlig pause
pd 20 min mellem ihazldning

Process type: Powder Handling

ALS: very high moxioty suspected
and/or mo o very high
exposure. The work should be
condu urder stct: dust release
coatro ch as in a fume-hood,
enciosure etc. Ar-supplied
ar highly efficent fitter | respirators or highly efficent filter
FP3 ar higher quality) may higher quality} may
a supplement and must upplement and must
ailable in case of be readiy available in ca f
accidents. Expert advice
recommended.

AL5: very high toxioty suspected
andfor mocerate o very high
he: work should be
strict dust J
in a fume-hood,

Expert adwice is

AL5: very high toxicry suspected
and/or mocerate to wery high
expasure. The work

RLE: Very high taxicity suspected
and{cr mederate
exposure. The wor

separate enchosure etc. Ar-supolied | s

conducted under strict duss release | conducted under
cantrod, swuch as in a fume-hood,

» enclasure etc. Alr-supnlied
r highly efficent filter

hy available n cas
. Expert advioe is
recommended.

Result of assessment

Estimated hazard level 0.55

The hazard level is estimated based on
High aspect ratio material: No

A high volume specific surface area of 198.75
m2/cm3

OEL of analogue bulk material: 2 mg/m3
Solubility: Inscluble (< 1 g/L}

Presence of surface coating: Yes

Known hazards of analogue bulk material

§
3
rn
[=d
®
-3
-4
2
o

:
:
:
5
:
]

SkIPPSL

amnsadzs

-]

minutes 480

Based on the estimated hazard and exposure potential it is recommended to apply engineered
protection equipment with a protection factor of 42.51

- corresponding to an efficacy of 37 %

Elaborated description of work situation assessed

Vurdering af sikkerhed ved dosering til mixer

Material, safety and contextual information used in the assessment

Near-field Acute Neaar-field Daily
38.36 42.81
EB3: Very high exposure |EBS: Very high exposure

Far-field Acute Far-field Daily
18.97 29.32
EBS: Very high exposure | EBS5: Very high exposure

Material and safety data entered

Manufacturer: Appliad Minerals
Relevance: Yes

Coated: Yes

Known shape: Yes
Morphelogy: Tube

Shortest dimension: 70 nm
Longest dimension: 2000 nm
Size is known: No

Average size: No

Size range known: No
Surface area: 75 m2/g
Relative density: 2.65 g/cm3
Solubility: Insacluble (< 1 g/L}
Respirable dustiness: 937.5 ma/kg

Exposure situation data entered

Process type: Powder handling

Energy leval: H2 (0.25) : Low snergy - (eg. = 5
cm drop height; handling of contaminated or
leaking bags)

Amount used in cycle: 10 kg

Cyclus duration: 10 min

Number of cycles per day: 16 times
Pause between cycles: 20 min

Mass handled per task in cycle: 10 kg
Time required per task in cycle: 10 min
Length room: 10 meters

Width room: 10 meters

Height room: 2.3 meters

Room air exchange rate: 2 times per hour
Activity level room: Moderate

12



NanoSafer CB

Skalering af potentiel farlighed, eksponering og det anbefalede beskyttelsesniveau

B0

Det Nationale Forskningscenter
for Arbejdsmilje

ALS: Wiery high towiody suspeches
anoyor moderate to wery high
Eposune. The work should be
conducted under strict dust release

coirtrod, Such as i & fume-hood,
separate encasure ebc. Ar-supplind
resspirabors ar highily efticent Alber
masks [FF3 or higher gusality | may
o used a5 a suppement and muest
o neackly available in case of
accioents. Expert advice s
nECOmimaenciad .

FLS: Viery Righ foxioty suspaecied
andifor mooerate to wery nign
EXpasure. The work should b
concuched under strict dust rele
in @ fume-hood,
SEparateE enchasure eho. Ar-supplied
respiratoes or highly effoent fber
mases (PP or higher guality ) miay
be used as a supplement and must
o readity avallabbe in case of
accidents. Expert advice is
recommiended.

ALS: Very high towiciy suspecied
andior moderate to wery high
ENpISUre. The work should e
ooncucted under strict dust release
cantrod, swch &% in a fume-hood,
sEparate enclosure etc. Air-supplied
respirators or high by efficent filber
mases (PP or higher guality j miay
e used a5 a suppbement and must
e readily availlabie in Gase of
accidents. Expert advioe is
rECOMmimie oo

ard/or moderate to wery high
exposure. The work should be
concucted wnoer strict dust release
controd, swon &5 in 3 fume-kood,
spparabe enclosure efc. Alr-supplied
respirators or highly efficient filter
s b F3 or higher gualty) may
be usexd &5 a3 supplement and must
be readily avaliadke in case of
acooents. Expart advioe 5
recommaendesd.

Based on the estimated hazard and exposure potential it is recommended to apply enginesred
protection equipment with a protection factor of 42,51

- corresponding to an efficacy of 97 %

Elaborated description of work situation assessed

Vurdering af sikkerhed ved dosering til mixer

Naeste trin:

Mulighed for at

(re-)vurdere
med brug af
veernemidler

Praesentationstitel
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Kalibrering af NanoSafer CB - 2019
Upubliceret: Venligst udlant af Ana Sofia Fonseca (NFA)

MNF (in the fume-hood)

MODELED EXPOSURES

Pouring 700g CuO under a fume hood

+ FF (4 m away from fume-hood)

QO |z
o ] i
* |
Y
:\' T v
% "
E i :'\'4 m SE
3B Ars
= Y
L R
' 25
1
Furme
- reven] | hood g‘
% = @
[}
=] =
EXH EXH
K e b AMamd
Instrumentation: Sampling locations:
® DiSCriri (] = Hear Fiakd {NF)
O ors [ = Far Fiesd (FF)
O cPzI00T [ ]= Perscnal
@ TEM sampler

(D1 Respirable dust sampler
O Wipe sampler

3 . z
Det Nationale Forskningscenter
m_m for Arbejdsmilje

':%) = Dutcoming ventilaton
[ = High efficiency pariculate ar (HEPA fiary

NanoSafer v 1.1

Result of assessment

ASSESSMENT BY TIER 2

Estimated hazard level 0.2

The hazard level is estimated based on
High aspect ratio material: No

A high volume spedfic surface area of 97,50
m2fcm3

OEL of analogue bulk material: 1 mg/m3
Solubility: Tnseluble (< 1 g/L)

Presence of surface coating: Mo

Known hazards of analogue bulk material

Estimated ime-resolved exposure indeax

S0L0°0

ainsodke

=l

minhes 480

Mear-field Acute Hear-field Daily

0.0025 0,000
ER1: Very low exposure | EBL: Very low exposure
potential potantial

Far-field Acute
0,002

EB1: Vary low exposure
pobential

Far-field Daily
0.oooo

EB1: Very low exposura
potantial

l

NF=1.5 Hg I'I'l'3 < J|ll"";'r.f'.fi': real work environment (9.2 ug m-3)

zpcaLI BRAte

nano risk governance

. This project has received funding from the Europea
- Union's Horizon 2020 research and innovation

- programme under grant agreement No 686239

. Toxicity

Exposure

0.51-1.00

0.26-0.50

0.11-0.25

0.76-1.00

0.51-0.75 0.00-0.25

RL1: Very low toxicity and low exposure

30-'

OEL,,, = OFL:
S

Specific density of the
nanomaterial (g/cm3)

potential
:C»iim - Cy s
2. 0EL,,, v QEL,

Specific surface area of the
nanomaterial [SSA]; mfg

Praesentationstitel
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Tak fordi | lyttede
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