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Killing Effect of Magnetic Nanocomposite Photosensitizer on
Human Cancer Cellsin Vitro
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Abstract: A magnetic nanocomposite photosensitizer, TiO,/Fe;04-SiO,, was prepared by precipitation,
Stober and sol-gel methods, using ferrous sulfate, ferric chloride, tetracthyl orthosilicate and titanium
tetrachloride as raw materials. The sample was characterized by means of XRD, TEM, UV-vis and magnetic
tests. The killing effect of this photosensitizer on A549 human lung cancer cells in vitro was evaluated by
methyl thiazolyl tetrazolium colorimetric method (MTT method). In addition, the effects of different TiO,
loadings of TiO,/Fe;04-Si0, on the inhibition ratio of A549 human lung cancer cells were investigated. The
results showed that the as-prepared magenetic nanocomposite photosensitizer with core shell structure
exhibited strong visible light absorption capability, and it could absorb light at wavelengths above 400 nm.
The results of in vitro cytotoxicity assay revealed that when the illumination time was 150 min, the mole
fractions of inhibiting proliferation of A549 human lung cancer cells for nanocomposite photosensitizer and
pure TiO, were 51% and 36%, respectively, indicating that the nanocomposite photosensitizer had enhanced
photodynamic activity. The optimum mass fraction of TiO, was 30%.
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Fig. 1 XRD patterns of Fe;0,, Fe;04-SiO, and TiO,/
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Fig. 2 TEM images of Fe;04(a), Fe;04-Si0,(b) and TiO,/Fe;04-Si0,(c)
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Fig. 4 UV-vis DRS spectra of TiO,, Fe;04-SiO, and TiO,/
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Fig. 5 Comparison of photodynamic effects of TiO, and
TiO,/Fe;04-Si0, on human lung cancer cells
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Fig. 6 Photodynamic effects of TiO, loading in TiO,/
Fe;04-Si0, on human lung cancer cells
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