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Supplementary Information:
Methods:
Microwave digestion of extra-pulmonary organs
Before the microwave digestion was started the tissue samples (including bone, bone marrow, blood and feces) were freeze-dried (Christ Beta 2-15, Martin Christ Gefriertrocknungsanlagen GmbH, Germany) using the following program: 1. Precooling the instrument to -80°C, 2. Primary drying of the sample for 2.5 h starting from -80°C up to 22°C at a pressure of 1.65 mbar, 3. Post-drying for 30 min at 22°C. (The results were based on wet weights, however freeze dried weights were recorded).
For the digestion process a high-pressure microwave (UltraCLAVE II, MLS Leutkirch, Germany) wasused. 
Two-point-five mL of ultrapure water (0.055 µS/cm and 18.2 MΩcm at 25°C), 2 mL of 69% nitric acid (VWR, Germany) and 1 mL of 30% hydrogen peroxide (Th. Geyer, Germany) was added to each sample using TFM tubes (MKE0007, MLS Leutkirch, Germany). For the instrumental base load a mixture of the following chemicals was prepared:. 320 mL of ultrapure water, 30 mL of 30% hydrogen peroxide and 2 mL of 96% sulfuric acid (VWR, Germany) The so prepared samples were digested for 30 min at 200°C and 160 bars. The high-pressure containers from MLS were used for the digestion process according to the specification. Upon completion of the digestion liquefied samples were diluted with ultrapure water and transferred into sterile 15 mL polypropylene vials. To each vial internal standards of indium (VWR, Germany) and lutetium (VWR, Germany) were added. Vials were stored at 4°C until analysis. As quality control standard for the determination of cerium in tissues, the certified reference material BCR 667 and 670 (Estuarine sediment and duck weed; Source European Commission, JRC-Institute for Reference Materials and Methods, Geel, Belgium, https://crm.jrc.ec.europa.eu/https://crm.jrc.ec.europa.eu/) was used. 
Statistical analysis
Data from CeO2 contents of each test group from different time points were used in a two-way ANOVA for calculating dependencies between organ burden and exposure concentration, as well as between organ burden and time. Results were statistically significant at p ≤ 0.05. Dunnett’s test was used to compare CeO2 tissue contents between the control group and each test group. For calculations the software R3.03 was used. 
Outliers for each organ within each test group were identified using the Grubbs test.(Grubbs, 1950) Deposition of CeO2 of each organ and test group was illustrated applying software REGRESSA.
Results of tissue-related CeO2 contents are presented as mean value ± standard deviation (SD) for liver, kidneys and spleen (n = 3 each) on the last day of exposure (except spleen dose group #1, n = 2). All other data points reflect the CeO2 values of one organ and time point per animal. 
The measured elemental tissue cerium contents were converted to CeO2, because CeO2 NPs were previously assumed to remain nanoparticles (NPs) even after distribution and deposition. (Keller et al. 2014, Cho et al. 2010, Geraetset al. 2012, He et al. 2010)

Sample preparation for imaging techniques
Lungs and Liver
The lung (left) and liver were IT-instilled with neutral buffered 10% formalin at 30 cm water pressure. The tissues were trimmed, paraffin embedded and sectioned according to RITA trimming guides for inhalation studies (Ruehl-Fehlert et al., 2003; Kittel et al., 2004; Morawietz, et al., 2004). 3 µm and 7 µm thick slices were prepared for ToF-SIMS analysis (on gold wafers of 3 µm thickness) and subsequently deparaffinated.The lung slices for IBM (7 µm) were prepared on glass slides.
Frozen liver samples were cryo-sectioned into 3 µm slices on gold wafers, which were subsequently analysed using ToF-SIMS.
Bone sections
DNative, dried specimens of femor head (Caput femoris) and femoral shaft (Corpus femoris) were deep frozen in liquid nitrogen and embedded in Tissue –Tek® O.C.T.TM Compound (Sakura Finetek, Alphen aan den Rijn, The Netherlands). The frozen specimens were then clamped into a cryotome (Leica CM 1950, Leica Microsystems, Nussloch GmbH, Germany). Cryofilm type II C (Section Lab Co Ltd., Hiroshima, Japan) was cut into appropriate pieces before they were attached to the frozen specimens. Sections of 7 µm thickness were prepared. The sticking sections were transferred and attached to gold targets (Plano GmbH, Wetzlar, Germany). Targets were stored at –80°C prior to ToF-SIMS analysis.
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