
Nanotoxicology:  NPs in cells

Scientist of IHCP (European Commission, Joint Research Centre, Institute for
Health and Consumer Protection) have investigated the interaction of magnetic
nanoparticles at single cell levels and in particular, mouse/3T3 fibroblasts
exposed to cobalt ferrite (CoFe2O4) MNPs solutions at different concentrations
for 24 h. The SR-XRF chemical maps show that, in cells exposed to low
concentrations, CoFe2O4 MNPs preferentially accumulate in the perinuclear
region of the cell, while preserving their chemical content. On the other hand,
at high concentrations (�500�M) the XRF spectra reveal the presence of Co and
Fe in the nuclear compartment; the increase of Co/Fe ratio also indicates a
biodegradation of the MNPs with Co accumulation in the cell nucleus.

Occupational or environmental exposure to asbestos fibres can cause pleural and
parenchymal lung diseases. X-ray microscopy helps to reveal the interaction of
lung tissue with asbestos fibres on cellular and sub-cellular level by mapping the
Si, Fe and Mg distribution. In particular TwinMic spectromicroscopy has also
proven to be valuable in providing new insights on Mg participation in asbestos
bodies toxicity.

Clinical medicine: Asbestos in lung
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Hospital Burlo Garofalo IRCCS (Prof. Melato group)

Biotechnology: Staple food 

The assessment of the nutritional availability for a number of the inorganic
nutrients in wheat as Zn, Se, Fe or Cu involves the direct analysis of the nutrient
itself, its repartition within and between the plant parts, as well as its
concentration and competition. TwinMic provides the distribution of trace
elements in the aleurone layer of wheat seeds and demonstrates the
colocalization of Zn and Mg.

Collaboration with I. Kreft et al,
Uni Ljubljana, Slovenia
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(Camellia sinensis) leaves using low energy X-ray fluorescence spectro-microscopy”, Journal of Plant Research 124 (2011) 165-172.

TwinMic low energy XRF capabilities were
employed for better understanding the Al
tolerance mechanism in Al-accumulating
plant species, by studying the localization
of Al and other low Z-elements (C, O, Mg,
Si and P) in fully developed leaves of the
tea plant (Camellia sinensis). The results
show that in young tea leaves the
preferential accumulation of Al occurs at
the end of the transpiration stream, in the
epidermal cell walls.

Collaboration with C. Poschenrieder et al, Uni Barcelona, 
Spain, and K. Vogel-Mikuš et al, Uni Ljubljana, Slovenia

Biotechnology: Al in tea leaves
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• Fast imaging, 
dynamics,
microtomography
• Spatial resolution 
down to 30nm

• Simultaneous acquisition 
of different transmission 
and emission signals
• Elemental mapping and 
chemical analysis
• Slower data acquisition
• Spatial resolution down 
to 50nm
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nanoparticles in Balb/3T3 mouse fibroblasts, Toxicol. Lett. 207, (2011), 1218-136.

2
4

3

1

Fe/Co~1.5

Fe/Co~0.8

40µM

250µM

1000µM

http://www.elettra.eu/elettra-beamlines/twinmic.html
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