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1885-2010: 125 years of statutory accident insuranc e

From an insurance for “hazardous
professions” to a modern institution that
provides insurance cover for 75 million
people from a single source:

Prevention, rehabilitation, research

« 1881: The German social insurance
scheme is founded by Imperial Decree.

« 1885: The first statutory accident insurance
Institutions take up their duties.

* 1925: Insurance cover is extended to
occupational diseases.

« 1935: The “Dust Abatement Office” Is
established — the precursor of today’s IFA

Markus Berges, Regulating uncertainty, Nanotrust, Vienna 23rd Sept. 2010




YIFA

IFA measurement campaign & activities

e German statutory occupational accident insurances
(Berufsgenossenschaften) started survey on workplaces
Execution by IFA since 1998

 Mostly occasionally produced ultrafine particles
« Since 2006 additional focus on nanoparticles

 Research:
EU projects, e.g. Nanosafe 2, NANOSH, NanolmpactNet and
NanoDevice

e Standardization: ISO TC 229 Nanotechnology
o Stakeholder dialogue

* Advisory board of the Symposium on Nanotechnology
and Occupational & Environmental Health

 NanoPortal: www.dguv.de/ifa/nano
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Y IFA
Measurement of Dust

» Mass concentration

e Personal samplers
PGP-FSP — respirable
(PM 100)

PGP-GSP - inhalable
(PM 4)

« Stationary samplers
VC25 G - respirable
PM 4 F — inhalable

* Ti & Mn by total reflection X-ray
fluorescence spectrometry (TXRF)

* + Size distribution
* Low pressure cascade impactor, Hauke
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Measurement of Aerosol Choose Ether a Lang or Nano
Differential Mobility Analyzer 4 |
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Messgerate:

1 SMPS Partikelanzahlkonzentration
2 APS Partikelanzahlkonzentration _
3 CPC 3007 Partikelanzahlkonzentrationfs
4 PGP

5 PGP-EA
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Two measurements campaigns at Umicore SA

* First evaluation at 28.-29. June 2006
* Protective Measures
 Local exhaust system
» Wearing of respiratory protection (FFP2)
 Protective clothing, when working directly with the product

« 2nd campaign from 20. — 24. March 2007
* Further improved local exhaust system

« 2nd campaign in course of the NANOSH project, supported by the
European Commission grant NMP4-CT-2006-032777
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TIO, bin filling station
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< IFA
Bin filling: normal operation, 2006 vs. 2007
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Bin filling, leakage (2006)
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TEM images of airborne particles at bin filling

(2006)
Aggregates/agglomerates with Primary particles of 50, 60 nm
primary particles of 25, 35, 100 nm, agglomerated?

sampling on filter with 200 nm holes main component: Ti

= 100 Nm

e 100 NM
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TEM image of airborne nanoobjects at the bin
filling (2006)




TEM image of airborne particles at bin filling
(2007)




Bin filling — gravimetric samples

2006 2007
[mg/m?3] [mg/m?3]
3.5 hrs 6.4 hrs

(TLV: 3 mg/m3, GER)

TiO, in respirable 0.019 0.004
fraction

Mn in respirable fraction | <0.00036 <0.074




Nano ZnO, coating process

* Enclosed working area with two
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Pouring, mixing, bag filling: time series SMPS, APS
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Differentiation between activity and non-activity
periods, SMPS data

Nano activity nano activity
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Pouring, mixing, bag filling: SMPS data




Pouring, mixing, bag filling: APS data

particle number concentration
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TEM grids

diesel forklift truck and titanium

* Few silicon, aluminium and sodium
particles down to 150 nm

Zinc oxide particle and carbon
aggregate/agglomerate



Statistical evidence for nanoparticles




To put things into perspective: Ultrafine Nickel
Oxides ?

number concentration dN/dlogDp [cm-3]
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To put things Into perspective — No shift data!

Total concentration in Maximum of
Process
measurement range number
14-673 nm concentration
particles/cm3 nm

Airport field up to 1570 000 <10

Hard soldering 54 000 33-126
up to 3 500 000

Welding 100 000 40-600

up to 40 000 000



CNT production and handling

» Enclosed and ventilated lab




CNT agglomerates of material sample




Synthesis lab, SMPS number concentrations
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J. H. Han et al. Inhalation Tox. 2008, 20: 741-749

*  Monitoring Multiwalled CNT Exposure in CNT Research Facility
« SMPS + APS, SEM/EDX, sampling for fibre analysis
Before control : 173-194 MWCNTs/cm™3

° urprise. u. Ipers/cm= chrysotile

Increase from 10 000 to 30 000 particles/cm when operating
oill pump, unimodal 300 nm

Opening of blending equip.: increase in APS 2-4 um
“Conventional engineering control measures work wel



Why benchmark limits ?

* There are no health based occupational exposure limits for

surface coatings, Progress in
e How long will take? (10 years?)
e That was my question at the Nanotox in Venice, 2007

 What do we do in the meantime?

rganic Coatings 62: 1320,



Why benchmark limits ?

“The recognition is emerging that the mid-20th century paradigm,
that a substance-to-substance approach to occupational health
protection as the basis for practice is “in practice” no longer
working.”



Why benchmark limits ?

* To keep in mind: Toxicological Uncertainty of a factor of 10

* View GESTIS International limit values for chemical agents
http://www.dquv.de/ifa/en/gestis/limit values/index.|sp




BSI PD 6699-2:2007: Guide to safe handling and dispo  sal of MNM
* “Not to be regarded as a British Standard.”

or
20 000 particles/cm 2 discriminated from the ambient environmental
particle concentration

e Soluble NM: 0.5 x WEL



Requirements in setting benchmark levels

4. The proposed recommended bench mark level should permit
simple technical monitoring. More far-reaching, complex, imaging
study methods cannot be employed in routine operations.

« Somewhat contradictory in itself !



Particle number concentration equivalent to 0,1 mg/m 3

Name Density N [cm3] N [cm3] N [cm3] N [cm3]
[kg/m3] at 20 nm at 50 nm at 100 nm at 200 nm
CNT, product 110 217 029 468 | 13 889 886 1736 236 217 029

Ceroxid 7300 3270307 209 300 26 162 3270
Eisen 7874 3 031 908 194 042 24 255 3032
Silver 10 490 2 275809 145 652 18 206 2276
Gold 19 320 1 235 400 79 083 9 885 1236




Lessons learned

« As mass concentration is still relevant in toxicology the density of
the nanoobjects might serve as a classification criterion



Proposal for Benchmark levels

* No health-based workplace limit values !

* Size range 1 -100 nm

e 20 000 particles /cm? for density greater than 6 000 kg/m3
* 40 000 particles /cm3 for density smaller than 6 000 kg/m3



Problem: HARN (Nanotubes, Nanowires, Nanorods)

* Most prominent species for the time being: CNT
* If one would have to set a benchmark level, one might consider:
* BSI PD 6699-2:2007: 10 000 fibres/m3




Problem: HARN (Nanotubes, Nanowires, Nanorods)

* Next resort: Mass concentration:

* ,NASA(/NIOSH) assume that CNT hazard is the same as silica, so
that similar regulation is suggested for CNTs."

 Last resort: Particle number concentration: 20 000 particles/cm3
(equivalent to 20 billions/ms3) ???

» Consequence: Do not use CNTs adhering to the fiore p  aradigm !!!



RIVM report on provisional nano-reference values




NanoPortal of IFA

errecluveness

www.dguv.de/ifa/nano
Webcode: d90477
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