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Introduction:
Entry Routes into the Human Body

• Inhalation via the respiratory
tract (nasal, pulmonary, buccal
absorption, blood brain barrier)

• Per oral mucosal absorption

• Dermal absorption/ penetration
through hair follicles
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Introduction:
Nanotoxicology

Factors influencing the toxic profile of nanostructured
materials

Physical : 

charge, size, 
shape, surface
area, etc.

Chemical : 

compostion, 
corrodibility, 
speciation, etc.

Biological : 

port of entries, 
organs involved
etc.
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Euro-NanoTox:
Structure

• Euro-NanoTox: European Center for Nanotoxicology, 
internationally visible, national contact point for
researchers and industry

• Management: BioNanoNet GesmbH
• Members:
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Euro-NanoTox: 
Core areas

• Development and structuring of the field of 
nanotoxicology in Austria

• Development, establishment and implementation of 
standardised toxicological measurement methods

• Development of national and international research
projects on nanotoxicology

• Providing industry with a tool kit of methods for the in-
vitro and in-vivo measurement

• Establishment and maintainance of international 
contacts with key players in the area of nanotoxicology

• Active monitoring of relevant literature and provision of 
an information point for interested scientists and industry
partners
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Skin Penetration: 
Do NP‘s pass the skin?

• NP‘s are used in daily products 
• Penetration tests are performed either in vitro 

– Results are only limited transferable for in vivo
• Penetration in animals          biopsies

– Localization in the tissue is needed 
• A sampling method placed in the skin (dermis) would be 

desirable
– Continuous sampling
– No need to localize the NP’s in the tissue 
– a wide range of analytical methods applicable
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+

Perfusate

Collecting Vial

Syringe / Peristaltic Pump Probe

+

Sensor (optional)

� is a minimal-invasive, continuous sampling technique (i.e. ‘data rich’)
� enables direct access to the extracellular fluid space of tissues
� is similar to Microdialysis (MD) - but different …

patented

Skin Penetration: 
Open Flow Microperfusion (OFM)
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Lipophilic Topical Drug (410Da, logP=3)

… (Immune)cells

Pimecrolimus (810Da, logP=6)

… IL1bbbb, IL6/8, IL12,TNF aaaa (17..51kDa)

wide range of applicability

YESNO… (nano)carrier / cells

YESYES… hydrophilic(small)

YESCt
otal

NO
Cfree

… protein-bound

YES   
(?)

NO
… lipophilic 

(super lipophilic)

YES
YES & 

NO
… larger + large

YESYES… small

OFMmDSubstance / Drugs …

Skin Penetration: 
OFM
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Perfusate Peristaltic pump Catheter

Collecting vial

Skin Penetration: 
OFM
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Perfusate Peristaltic pump Catheter

Collecting vial

Skin Penetration: 
OFM
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Ende
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End
Skin biopsy
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Applikation Quantum 
Dots

Skin Penetration: 
in vivo set-up

• FluoSpheres Ø=20 nm
• Wistar rats, anesthetized
• 2 application areas per rat
• 3 OFM Catheters per application area
• 1 skin biopsy at the end
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Skin Penetration: 
in vivo set-up

• Wistar rats
• Ana
• 2 application areas per rat
• 3 OFM Catheters per application area
• 1 skin biopsy at the end
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Skin Penetration: 
in vivo set-up
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Skin biopsy

Skin Penetration: 
results

Euro-NanoTox: Austrian Hub For Nano-Safety  

Skin Penetration: 
results

Skin penetration Quantum Dots S6
2% solution
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Skin Penetration: 
results

Applikationsfläche 2
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Skin Penetration: 
results

Skin penetration Quantum Dots S9
2% solution

 depilatory cream
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Conclusion

• Nanotoxicology is a critical issue in the entire field of 
nanotechnologies

• Euro-NanoTox is an internationally visible, national contact
point for researchers and industry which shall cover all 
aspects of the toxicology of nanostructered materials

• The core function of the Euro-NanoTox is the development
and implementation of standardised in-vitro and in-vivo tests

• It serves as the junction point at which industry and science
can submit their nanostructured materials for investigation of 
human toxicity
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Thank you for your attention !

To contact us:
http://www.euro-nanotox.at

Frank.sinner@bionanonet.at
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Risk Assessment for nano-
structered materials (Testing
portfolio)

Literature Screening and Risk Assessment Level 0

In-vitro and ex - vivo

Immuntoxicology, Genetoxicology, NP Degradation, P450
Level 2

In-vitro

NP-characterization, Cytotoxicology, Hemotoxicology

Level 1

Proliferating cells by BrdU
incorporation and 
detection - green

Dose-dependent
increase in the 
degree of hemolysis
induced by NP

Quantification of fibrinogen by Elisa

Level 3b

In-vivo

Acute Toxicology
Level 3a

Immunhistochemical detection of 
activated granulocytes by anti-CD11b 
stainingIn-vivo

Toxicology, Immuntoxigenicity

Quantification of 
blood flow in adult
mouse aorta using
pulsed wave Doppler
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Risk Assessment for nano-structered
materials (Testing portfolio)

LEVEL 0Literature Screening and Risk Assessment
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Euro-NanoTox: 
Core Function

Development and implementation of standardised in-vitro
and in-vivo tests for the determination of toxicity


