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Research on Particle/Fibre Toxicology
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Asbestos fibres,            Man-made mineral fibres,             Nanotubes

Metal dust on workplaces,        generated particles,         nanoparticles

Coal dust,      PM10, PM2.5,    urban particles,    ultrafine particles



Particle toxicology



Epidemiology











Intracellular effects after particle exposure

Knaapen et al., Int. J. Cancer (2004) 109(6):799-809 



Fields of interest in recent particle research

1.) Effects of nanoparticles on cardiomyocytes or 

 neuronal cells at relevant concentrations

2.) Uptake and intracellular accumulation of NP

3.) Cyto- and genotoxic effects of particles in 

different cellular systems

4.) Intracellular radical formation after particle exposure

dependent upon particle type
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Control (TEM x 5.000)

Hematite  NP (x 20.000)

Hematite  Ø 1,5 µm (x 12.500)  

nucleus

- Particles are taken up by human lung cells 
  and are always located near the nucleus 
- NP are surrounded by mitochondria  

- No particles can be found within the 
  nucleus!

Uptake and intracellular localization of particles 
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Genotoxic effects in human lung fibroblasts
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Acellular measurement of radicals by ESR (Electron-Spin-Resonance)

 less radical formation (OH• radicals) in acellular system by iron-containing 
NP compared to fine particles 

Radical formation
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Electrical activity of neuronal networks
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 Measurement of spikes and bursts of neuronal networks 
 250 neuronal cells can be recorded at the same time 
 Electrical activity: „Spike rate“ = Number of „Spikes“ / time interval

Published in Gramowski et al., Environ Health Perspect. 2010, May 10 



**

**

**

* *

*
* *

Spike Rate

*
*** ***

******
***

***

***

0

20

40

60

80

100

120

1E-3 1E-2 1E-1 1E+0 1E+1 1E+2 1E+3

TiO2 (µg/cm²)

M
ea

n
 ±

 S
E

M
 [

%
]

Burst Rate

* *

******
*** ***

***

0

20

40

60

80

100

120

1E-3 1E-2 1E-1 1E+0 1E+1 1E+2 1E+3

TiO2 (µg/cm²)

M
ea

n
 ±

 S
E

M
 [

%
]

Spike Rate

** **
*** *** *** ***

***
*** ***

0

20

40

60

80

100

120

1E-5 1E-4 1E-3 1E-2 1E-1

Hematite (µg/cm²)

M
ea

n
 ±

 S
E

M
 [

%
]

Burst Rate

* * **
**

****** ***

0

20

40

60

80

100

120

1E-5 1E-4 1E-3 1E-2 1E-1

Hematite (µg/cm²)

M
ea

n
 ±

 S
E

M
 [

%
]

Spike Rate

**
** **

*** **
***

*** *** *** ***
**

0

20

40

60

80

100

120

1E-4 1E-2 1E+0 1E+2

Carbon (µg/cm²)

M
ea

n
 ±

 S
E

M
 [

%
]

Burst Rate

*
* * ** **

******
*** ***

*** ***

0

20

40

60

80

100

120

1E-4 1E-2 1E+0 1E+2

Carbon (µg/cm²)

M
ea

n
 ±

 S
E

M
 [

%
]

Electrical activity of neuronal networks



Published in:

Bhattacharya K. et al.: Titanium dioxide nanoparticles induce oxidative 
stress and DNA- adduct formation but not DNA-breakage in human lung 
cells. Particle and Fibre Toxicology (2009), 6(1):17. 

Bhattacharya K. et al.: Cyto- and  genotoxic effects of natural and 
surface-treated ultrafine titanium particles in mammalian cells. J. Toxicol. 
Environm. Health, Part A 71 (2008) 13-14: 976-980.

Geh S. et al.: Genotoxic potential of respirable bentonite particles with 
different quartz contents and crystalline modifications in primary human 
lung cells. Inhalation Toxicol. 18 (2006) 6, 405-412.

Geh S. et al.: Cellular uptake and cytotoxic potential of respirable 
bentonite particles with different quartz contents and chemical 
modifications. Archives of Toxicol. 80 (2006) 2, 98-106. 



Fields of interest in food toxicology

1.) Phytoestrogens: genomic and non-genomic effects

2.) Natural and synthetic estrogens: Aspects of the cellular and 

     molecular activity

 



Published books and articles
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