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Biodistribution of Inhaled Titania (TiO,) Nanoparticles in Rats
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Objectives  Titania nanomaterials arg widely used-as-cosmetics and dyes, however the impacts on human health
are uncertain. We investigated the biodistribution of inhaled titania nanoparticles in rats.

Methods . Eight weeks-old SDvats were intiibated and mhaled with 3 mg titania nanoparticles, twice a week,
for 2 weeks. After inhalation; the rats were sacrificed and tissues of heart, lung, intestine, brain, and liver were
obtained. We invéstigated the tissues with optical microscope (OMD, transmission eledtion microscope (EM),
scanning EM."And to analyze titania concentration of each tissue, we lysed the tissues with radioimmunopregipita-
tion assay (REFA) lysis buffer or acid.

Results  Granulation tissues in lung were confirmed on the optical microscope, however the other organs had
no abnormalities in OM images. In EM images, the rats which inhaled titania nanoparticles showed calcium
deposition at heart, brain, and intestine. Titania concentration in lung was increased on the inhaled rat sacrificed
I month after Jast'exposurg.

Congclission . lithaled titania nanoparticles is thought to be deposited and make inflammatory reaction in lung,
and thetdeposition was not efficiently.glearcd over amonth: However inhaled titania nanoparticles may rarely
pass through the atveolus-blood barrier and distribute to otheroigans of the body.
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Fig. 1. Lung sections of Titania inhaled rat. A Low-power photomucrogrophy (original magnification, 40%; H&E stain)
shows mononuclear leukocytes infilfration around a bronchicle and within the alveolar septa. B: Low-power photo-
micrograph (ofiginal magnification, 40%; H&E stain} illustrates homogenous fibrosis, chronic inflammatory infiltrate,
and bronchicle filled with mucus containing inflammatory cells and macrophages.

Fig. 2. Scanning electron microscope (SEM) images of the organs. A: SEM image of the lung. it is hard to observe
fitania nanoparticle at 25,000 X magnification, B: SEM image of brain shows many calcification spots (red round),
however titania nanoparticle was not proved in these lesions, at 20,000 X magnification.
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Table 1. Titania concentration (ppm) of acid treated mouse sample

Time after last exposure

Organ Control Inhal. Diet (2 wks) Diet (4 wks) Diet (6 wks)
Brain 0.31 1.43 0.90 <1 0.55
Lung 0.64 3.37 0.28 0.42
Liver 1.49 1.01 0.99 0.9 0.58
Heart 1.41 0.54 0.67 1.47 0.25
Intestine 1.87 1.71 11.30 1.06 0.78

Fig. 3. After 4 times of inhalation of titania nanoparticle,
skin defect and fracheal injury was detected. This lesion
was not associated with intubational frauma, or physical
injury.
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