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Background

Only two chronic inhalation studies with
dusts of nanomaterials exist:

TiO, P25 (Degussa):
Tumors in rats after inhalation
of 10 mg/m? for 24 months

Carbon black (Printex 90):
Tumors in rats after inhalation
of 11.7 mg/m3 for 24 months

No studies according to OECD test guidelines
No studies with low aerosol concentrations
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Regulatory Goals
O-BASF

T Cramcai Gompany.

Assess long-term toxicity of granular, biopersistent dusts of nanomaterials
« to aid threshold setting
* same mechanisms as non-nano?
« overload, inflammation or Genotoxicity and other Mechanisms?

Generate data to compare short-term studies and in vitro results

Support -

NanoREG (up.2012.1.33 Reguiatory testing of nanomaterials)

OECD sponsorship program <<.

OECD

Short-term Inhalation on CeO,
O-BASF

T Cramcai Gompany.

total protein
1000

LYMPH

cell count GGT

~-0.5 mg/m3*—2.5 mg/m3-—10 mg/m3

- Increased inflammation markers even at the low concentration

Testmaterials

CeO, BasoO,

NM 212 NM 220
EU repository EU repository

UV-protection in Filler for

coating, plastics, automotive
cosmetics, top/base coats,
novel product: metallic-effect
Si-wafer polishing, | paints, coil-/ can
under evaluation: coats, pigment
fuel combustion preparations, wood
catalyst coatings

Mean particle size: 28 nm 32 nm
BET surface area: 28 m2/g 39 m?g
Crystalline shape: cubic cubic, rods

Toxicological Data on CeO, nané are
u 0:BASF

T Cramcai Gompany.

Short-term inhalation 0.5 2.5and 10 mg/m3

(nanoCare, 2009) Mild inflammation, histocytosis
Not completely reversible in 28 days
No translocation outside lung (&LN)

Short-term and 28 day inhalation Inflammation
(Cassee et al. 2011, Geraets et al. 2012) Accumulation in pulmonary tissues
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Short-term Inhalation on BaSO,

cell count T

—*= 2mg/m*BaS04 —=— 10 mg/m*BaS0O4 —*—50 mg/m®BaSO4

nang_aie

Pre-Studies

Technical pre-studies

Set-up of the equipment

Aerosol generation and characterization
Biokinetic studies

Persistence in biological media

Oral uptake

Lung burden and clearance

Translocation to extrapulmonary tissues
Range-finding studies

Short-term inhalation studies (5 and 28 days)

Toxicological Data on BaSO,

Short-term inhalation
(nanoCare, 2009)

2,10 and 50 mg/m?

75 mg/m?
Mild increase of PMN

Subchronic inhalation, non-nano
(Cullen et al. 2000, Tran et al. 2000)

2 month inhalation, non-nano
(Einbrodt et al. 1972, Holusa et al. 1973)

40 mg/m?®
Mild inflammation

nang_are

Neither inflammation nor other toxicity
No translocation outside lung (&LN)

Particle structure after 28 days in PSF
NM105, NM220: spherical. NM212: spherical and rhombic.
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Biokinetics of IT-Instilled 41CeO,

Study Design

O0-BASF
The Cremcal Company.
Lung 141ce All Other Tissues 41Ce OECD TG 453
25% 0,90% -
=0=9 nm 0,80% =o=9nm Under GLP
20% - ~@=119nm 070% | ~@-119nm
E g 0,60% L.
515% 1 2 os0% » Increased sensitivity:
T i onon Increased animal number
= = 0,30% .
o | & oa0% Extended histopathology
0.10% Post-exposure observation up to six month (30 month total)
0% 0,00% . . .
0 10 20 30 0 5 10 15 20 25 30 « Additional examinations :
Days Post-IT Dosing Days Post-IT Dosing N . . . . .
Toxikokinetics (lung burden; organ distribution)
E (%, Genotoxicity
75 13% deposition in lung, cleared in 3 weeks (both sizes) Bronchoalveolar lavage
! Translocation up to 0.7%
s
iokineti - i 141, :
Biokinetics of IG-Instilled C902 Test Concentrations
O0-BASF
The Cremcal Company.
GIT 41Ce Post-IG Dosing All Other Tissue 4Ce Post-IG Dosing . .
0010% 008% Test concentrations will depend on the results of
==9 nm
9
@119 007% | . + 28 days pre-study (BASF)
0,008% - < 38 um 'g‘ 0,06% - A< 38um
_ s + Toxicokinetic studies (Havard University)
g B 0,05% -
g 0,006% =
g T 00sn
5 0,008% - 2 003% Animal Concentration  Testmaterial Expected Expected
= number Inflammation Overload
& £ 0,02% -
0,002% - =
$ ﬁ 0,01% 100 Low CeO, = =
0,000% v = 0,00% v v v 100 Low CeO, = e
10 20 30 o 5 10 15 20 25 30
Days Post-IG Dosing Days Post-IG Dosing 100 Mid CeO, X -
100 High CeO, X X
100 High BaSO, - X
Fast clearance from GIT
100 0 control - -

Slow translocation up to 0.07%
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Duration: 4 years

28 d study:
08/2012-01/2013

‘Animal test proposal
approved

Preparation

Sehr geehrter Herr Dr. Mellert,

aufgrund des § 8 Abs. 1 des Tierschutzgesetzes in der Fassung der
Bekanntmachung vom 18.05.2006 (BGBI. I. S. 1206) zuletzt geéndert durch Gesetz
vom 15.07.2009 (BGBI I. S. 1950) i. V. m. § 1 der Landesverordnung uber
Zustandigkeiten auf dem Gebiet des Tierschutzrechts (GVBI 2005 S. 146) erteile ich
Ihnen hiermit die

GENEHMIGUNG

zur Durchfithrung des Tierversuchsvorhabens

itd lie mit N t

Kombinierte i und K
Ratte nach inhalativer Exposition

Leiterin des Versuchsvorhabens ist Frau Dr. rer. Lan Ma-Hock, Stellvertreter ist Herr
Roland Bisen. Sie erfiillen beide die Voraussetzungen des § 8 Abs. 3 Nr. 2 des
Tierschutzgesetzes.

Die Genehmigung gilt bis zum 31.05.2015 und erstreckt sich auf Versuche mit 795
Ratten.

Die von lhnen auf i Versuct \g einschlieBlich der Ergdnzung vom
03.05.2012 zu den einzusetzenden Materialien ist bindend.

Timeline

Duration: 4 years

Long-term study:

in-life phase starts'
in late spring 2013

Project Partners
O=BASF

The Cramics Company

BASF SE, Experimental Toxicology and Ecology
u B BASF Robert Landsiedel, Lan Ma-Hock, Jana Keller, Sibylle Groeters

The Chemical Company g ASE SE Product Safety
Karin Wiench

| Lo . Bundesministerium fur Umwelt, Naturschutz und Reaktorsicherheit
und Reaktorsicherheit Anke Jesse, Cornelia Leuschner

D3 UB:  Bundesanstalt fur Arbeitssicherheit und Arbeitsmedizin

- Tom Gebel

Fﬁ:' BfR Bundesinstitut fur Risikobewertung
e T Peter Laux

Umwelt Umweltbundesamt

Eund es Petra Apel

@
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External Advisory Committee

Flemming Cassee
(National Institute for Public Health
and the Environment)

Uwe Heinrich

Susanne Rittinghausen
(Fraunhofer-Institut fiir Toxikologie
und Experimentelle Medizin)

Thomas Kuhlbusch
(Instituts fir Energie- und
Umwelttechnik e.V.)

Gilinter Oberdorster
(University of Rochester, School of
Medicine & Dentistry)
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2oo7| 2008 | 2009

NanoCare
| |

HESI - ILSI program
EPA voluntary program

NanoSafety Projects at BASF

inhalation tests with more than 30 nanomaterials

2010

Hazard

Exposure

2011 ‘ 2012

NanoGEM
1
oni

>100 toxicological tests with nanomaterials

m >35 publications in scientific peer reviewed journals

www.nanotechnology.basf.com

T Cramcai Gompany.

2013
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TIER2 TIER3
Specific testing

TER D Basic testing

Local 220 Epiocr
udgement ans Epiocu
Tolerance CUVA or Sens it

Invitro MNT i viro
genotoxicly  “wisement and HPRT

Basic Testing

AD(ME)

Shortterm

“Toiclty p— Shortterm Study

Invivotests

Comparison of Toxic Potency
in STIS and Mid- and Long-term Studies O-BASF

The Cramics Company

NOAEC mg/m3

STIS 50
BaSO, 10
precipitated SiO,, Carbon Black (low surface), ZrO, 1
TiO,, pyrogenic SiO, 0.1
MWCNT

z i oty N Long-term Studies NOAEC mg/m3
f Organ Toxicity o, BasSO, 50
E (REEERED) T T precipitated SiO,, Carbon Black (low surface), ZrO, 10
& REe ooy TiO,, pyrogenic SiO,
- MWCNT 1
concept fo ENP 0.1
Grouping
‘Waiving
SPE‘?;W of Effects - Grouping of Nanomaterials
with different Nanomaterials by various criteria ENEASE
e Cremcal Company.

Material  Conc,  [NOAE BAL Pathology
fmgin]  [{mg/m]
Quarz 100 B pronounced diffuse hstocytos's notcomplele no indication
infiammation increased apoptoss
5i0; 052510 10 | noefeds o effedts 1\ no indication
50, os;zs0f 10 o efiects o eflects 1
coated L, .
P TiO, 250 i e o
increased apoptosis - —_— o
Tio: 210,50 2 infammation histocytosis notcomplete  no ndication o N oo
p Zno 125 infammation ‘mikd diffuse histiocylosis. yes Yes s a
nose: necross (Zn ions?) (@} [=))
0 0szsizf <06 | infammation ( lng: nfammation/ cell deatn: nose necross ) yes ves -, £
@ ions?) =
ceo, 052510 <05 | infammation histocytosis, miki inflammation notcomplete na. o ‘('n'
CeO, 05210| <05 | infammaion histocytoss, mid infammation not complete nd lq_"
dotiert
BaSO, 2 10:50 \ 50 Innmemennang o adverse inding nd
10 no efieats o efeas na
black
MVCNT 01,0525 \5 u.|/ infammation infammation o no indication
\ 7/ 25 28

INTERNAL




