
Inter-calibration of nuclear microprobe setups 
 
E. Gontier1, L.C. Alves3, Ph. Barberet1, T. Butz 6, Zs. Kertész2, A .Z. Kiss 2, J. Lekki5, 

F. Menzel6, Ph. Moretto1, J. Pallon 4, T. Pinheiro 3, T. Reinert6 , Z. Stachura 5,  
Z. Szikszai2, M.D. Ynsa3,1

 
1CENBG-IN2P3/CNRS, BP120, 33175 Gradignan cedex, France 

2Institute of Nuclear Research (ATOMKI), Debrecen, Pf. 51, H-4001 Hungary 
3Instituto Tecnologico e Nuclear (LFI), E.N.10  2685-953 Sacavém, and CFN, 

Universidade de Lisboa, Portugal 
4Dep. Nuclear Physics, Lund University, P.O. Box 118, SE-22100 Lund, Sweden 

5Niewodniczanski Institute of Nuclear Physics, Radzikowskiego 152, 31-342 Kraków, 
Poland 

6Nukleare Festkörperphysik, Fakultät für Physik und Geowissenschaften, Universität 
Leipzig Linnéstr. 5, 04103 Leipzig, Germany 

 
Six microprobe groups are involved in NANODERM, a European consortium 

formed in the frame of “Quality of Life”, a part of the 5th European programme. 
Micronised TiO2 nanoparticles are widely employed nowadays as physical 
photoprotective agent in sunscreen formulations. The aim of the project was to 
evaluate a possible penetration of such particles through the skin barrier and its 
eventual consequences on public health. 

Nuclear microscopy techniques were chosen for their capability to provide 
quantitative results on a microscopic scale in the outermost epidermis layers. The aim 
of the present work was to conduct an inter-calibration procedure in order to make 
consistent the data provided by the different groups. For this purpose, dedicated 
reference samples were prepared by sectioning cryofixed gelatine gels uniformly 
loaded with Ti at different concentrations. Thin freeze-dried sections were then 
analysed using the six different setups. PIXE was carried out to measure the Ti level 
whereas RBS and STIM allowed the normalisation of results in terms of 
concentrations. After the analysis of 26 sections with a mean Ti concentration of 81 
µg/g dry weight, we observed a standard deviation of less than 16,4 %. The Standard 
deviation increased up to 20 % for a mean Ti concentration of 600 µg/g (25 sections 
analysed).  

This procedure, was a pre-requisite before to launch studies on animal and 
human skin samples previously exposed to TiO2 nanoparticles. By this way, we 
proved the reliability and reproducibility of quantitative procedures usually employed 
in our community to derive absolute concentrations from nuclear microscopy. It 
constitutes a first in the frame of such a large collaboration.  
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