|n_vitro nanotoxicology:

an interdisciplinary approach

6\PSRVLXP 1IDQRWHFKQRORJ\ LQ WKH )RRG &KI
1RYHPEHU WK I WUXVVHOV

+DQV WRXZPHHVWHU

RIKILT
WAGENINGENN:CE




RIKILT
WAGENINGENN:CE

Nanoparticles in PET bottles
(e.g. titanium nitride, nano-clay)

Nano-silver on/in plastic containers (Nano-
silica, nano silver, nano--)

nano-encapsulates ingredients/bioactive
compounds/ vitamins

Functionalized nanoparticles

Active/ intelligent food packaging materials




Nano and food: a reality

Naturally occuring nano-particles:

Milk: casein micelles (~ 100 nm),
Whey proteins (~ 3 nm)

Mayonnaise, Sauce Béarnaise:
nano-sized droplets
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00d additives In_ nano-size?

Silica Is an approved food additive (E551)

Used as anti-caking and thickener agent in food
industry, e.g. Aerosil®

Also silver (E174)
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Presence and risks of nanosilica in food products
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Figure 3. HDC-1ICPMS chromatogram of a blank coffee sample (flat line) and a coffee sample after addition of the coffee creamer (peak). The
g range of the particle sizes is calculated from the retention ome on the horizoneal axis while the particle concentrarion is calculated from the peak
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Definition of engineerd nanomaterials

-> what is explaining the behavior of nanomaterials?
Labelling

-> requires detection techniques
Food safety needs to be guaranteed!
-> requires adequate safety tests
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Interdisciplinary approaches.

 Developing:

- Analytical methodes for detection of nan

biological matrices

Toxicity studies
* Mechanism of action
 In vitro screening me
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In_Vitro |

Characterisation of Ag nanoparticles

Establish non-cytotoxicitic doses for translocation studies
WST-1

4 sizes of Ag patrticles, supernatant and AgNo, as control groups

Assess potential translocation




of Ad nanoparticles

Size of Ag nanoparticles
TEM: 20+ 3,34+3,61+5,112 +
8 nm
DLS: 27+ 11,43 +£25,67+17,112

Particles or ions in exposure medium?
Ultracentrifugation -ICPMS

fraction in Ag-ions (%)
17.4
15.8
5.8
7.6




20 nm 30nm 4 nm coated 35 nm coated AGNOS3 (1.5
uncoated uncoated Ag Ag ug/ml)




Searching for nano

effects on mRNA
transcription..
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Comparing effects of TiO, on Caco2 and MCF7 cells

Hydrophilic TIO , on Caco2 Hydrophilic TIO , on MCF7
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No strong cytotoxicity
Next step: study transcriptome to elucidate affected pathways




Conclusions

Comprehensive characterization of (experimental) exposure is required.

In vitro nanotoxicology in combination with broad screening (transcriptome
analysis) leads to understanding of mechanisms-of-action.

It are not always nanospecific effects!

Within a tiered testing approach: dedicated in vivo experiments can be
performed

Working towards:

The implementation of an analytical toolkit for the characterization of
nanomaterials in food

Development of in vitro models for effect analysis of nanomaterials
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