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- Tasks

from Particles to Effects
Data Generation and Risk Communication

Generation of Knowledge

 Particle synthesis
» Particle characterisation
NanoCare » Occupational Exposure
» Hazard identification in vitro and in vivo

Management of Knowledge

« Data acquisition and -structuring
« Knowledge base and portal

Transfer of Knowledge

* Publication
« Communication (Dialogue Meetings)



~
ﬂ 8 ﬂ (] /(_'_] re

Organization

Internal Advisory Project
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Packages

WP 1:

WP 2:

~Work Packages

Particle Production

Directed modification of the investigated particles with regard to their
size, surface charge and surface chemistry. Additional parameters are
various surface coatings and alteration of hydrophobicity

Particle Standardisation and Characterisation

Method of synthesis: precursors and modifications will be the same for
all involved labs. The comparability of the results is ensured.

All facilities and methods have to be standardised.

Important property: agglomeration- and aggregation behaviour as well
as the stability of agglomerates and aggregates
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WP 3a: in vitro Models — Cell Cultures

Selection of valid cells/cell types for the investigations
e.g. lung cells, epithelial cells, co-cultures

WP 3b: in vitro Models - biological Endpoints

Work Selection of valid biomarkers (effect identification) for a significant

Packages effect monitoring within these cellular systems

WP 4: Validation in vivo

Examination of the in vitro-results within animal experiments -
Extrapolation in vitro - in vivo

WP 5: Occupational Exposure
Number, agglomeration behaviour and distribution of nanoparticles at
work places
Adjustment and development of new measuring methods
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Packages

WP 6:

WP 7:

WP 8:

~Work Packages

Data Preparation, Interpretation — Knowledge Base
Analysis of the produced results and of relevant results from the
literature

Maintenance of the knowledge base for internal use as well as the
creation of interpreted data sets for public domain

Knowledge Transfer - Communication and Dialogue
Internal dialogue and knowledge transfer for structuring of the research
results

Dialogue and expert meetings; web portal

Publications in scientific journals as well as in the internet

Coordination and Management of the Project
Coordination of the WPs and the meetings
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Characterisation of a.r I C e
Nanoparticles . .
Characterisation
Information Method
Particle Morphology TEM
(primarry and agglomerated) SEM

TEM

Particle size distribution Light scattering, AUC

(primarry and agglomerated)

TOF-SIMS
Chemical composition (core, XPS
surface, bulk, purity, ICP-MS
modifications, stabilization) AAS

Zeta-potential

Surface area BET

Cristallinity and Homogenicity XRD, EDX (TEM)

Solubility in media special methods
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WP3a

in vitro Transport

Exposition

(Aerosol)

Makrophages

! Transwell® Insert I
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Uptake Mechanisms

Possible adverse Effects
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WP3b
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Krug et al. (2006) Toxicity of Nanomaterials — New
Carbon Conformations and Metal Oxides. In:
Nanomaterials — Toxicity, Health and Environmental
Issues, Series title: Nanotechnology for the Life
Sciences (Kumar, C., ed.) Wiley-VCh, Weinheim,
pp. 153-185.
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wP4 1 Atmosphere Generation and

in vivo

Validation Ch aracterisation

Head/Nose only
Spray Generator
Analysis of concentrations
Particle size measurement
* Impactor
» OPC (optical particle counter)
« SMPS (scanning mobility particle sizer) F=
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-« | Blological Parameters

Validation

total protein

total protein

LYMPH ALP
MPH NAG
cell count GGT cell count GGT
——2 mg/m3 —#-10 mg/m3 ——50 mg/m3 —A—immediately after exposure —8—2 days after exposure —o— 15 days after exposure

Concentration-Effect Diagram Time-Effect Diagram
» Rats exposed to 2, 10 and 50 mg/m3 » Rats exposed to 50 mg/m3
« Immediately after the last exposure » Immediately, 2 and 15 days after exposure
* Relative increase vs. control * Relative increase vs. control

> Reflect different levels of local inflammation in > Most prominent changes occurred 2 days after
inhalation studies the last exposure.
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WP5

Occupational
Exposure

Measurements conducted at NP-workplaces by IUTA
Main measurement techniques employed:

- SMPS and FMPS

- ESP and REM/TEM + EDX

Number of areas investigated

Locations
NP material Reactor  Processing Handling/other Publications
Carbon Black 3 3 3 Kuhlbusch et al., 2004
Kuhlbusch and Fissan, 2006

TiO, 2 2 2

Al,O,4 1 1 1

other 1

scheduled 3 3 3
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European
Activities

www.nanopartikel.info

Manopartikel oder auch MNanoteilchen bezeichnen einen Verbund won
wienigen bis einigen tausend Atomen oder Molekllen, Der MName
entspringt ihrer Grobe, die typischerweise bei einigen Nanometern (10-
9 Meter bzw. 1 Miliardenstel Meter) liegt., Kleine MNanoteilchen mit Anmeldung
weniger als 1000 Atomen werden haufig auch als Cluster bezeichnet,
Manoteilchen  haben  spezielle  chemische und  physikalische

Eigenschaften, die deutlich won denen des Festkorpers abweichen, sktuedles
Durch die im Vergleich zum “olumen extrem groBe Teilchenoberfiache
konnen  wermehrt chemische Reaktionen stattfinden. Besonders Pressemittilungen

hervorzuheben sind deshalb die chemische Reaktivitat, die z.B. in
Katalysatoren genutzt wird., Bei den optischen Eigenschaften zeigt sich,
dass metallische MNanoteilchen Licht mit spezifischer Wellenlange
absorbieren kannen (Flasmonresonanz). Das macht diese Eigenschaft
z.B. attraktiv fur den Einsatz in der Biologie und der medizinischen
Diagnostik.
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will be available in English
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