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Fig. S1 Typical SEM images of (a)SiO2@Gd2O(CO3)2.nH2O:Ho3+/Yb3+ , (b)SiO2@Gd2O3:Ho3+/Yb3+ NPs
and (c) Hollow-structured Gd2O3:Ho3+/Yb3+ NPs
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Fig. S2 The triplicate TEM images of Hollow-structured (a)Gd2O3:Er3+/Yb3+ , (b)Gd2O3:Ho3+/Yb3+

and (c) Gd2O3:Tm3+/Yb3+ NPs; (d) a comparison diagram of the average particle size and shell
thickness of each synthesis.
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Fig. S3 Confocal laser microscopy images of HeLa cells incubated with hollow structured
Gd2O3:Ho3+/Yb3+ NPs. (a) Fluorescence images under irradiation of 980 nm wavelength with red
emission channel. (b) Bright-field image. (c )Superimposed image.
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