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1. Raman spectra 

Figure S1 Raman spectra of CGO, rGO and GO
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2. Core-level XPS analysis

Table S1 Molar ratio of C=O to C-O bond in GO, rGO and CGO, respectively.

Sample      Bond C-C (%) C-O (%) C=O (%) C=O/C-O

GO 26.2 50.5 23.3 0.46

rGO 60.4 26.8 12.8 0.48

CGO 58.5 21.2 20.3 0.96

3. FT-IR spectra

Figure S2 IR spectra of GO (1), CGO (2), and Gd3+@CGO (3)

4. Cytotoxicity
The cytotoxicities of the GO and CGO were assessed on HeLa cells, respectively, and were 

performed through the CCK-8 assay (Signalway Antibody, SAB).1 HeLa cells were planted in the 
96-well plates (5×103 cell per well) and then cultured with RMPI1640 (Hyclone) in a humidified 
incubator with 5% CO2 at 37 ℃. After an incubation period of 24 h, different concentration (10, 20, 
40, 80, 100, 200 μg mL-1) of the GO and CGO were added to each well of the 96-well plates, 
respectively. And cells cultured in the medium without GO nor CGO were taken as the control. 
After 24h incubation, CCK-8 solution was added to each well and incubated for another 4h at 37 
℃, the optical density (OD) of each well was measured with a Microplate Reader at 450 nm. The 
cell viability (%)=(ODsample– ODblank )/(ODcontrol– ODblank)×100%,2 where the subscript blank is 
the wells without Hela cells. 



Figure S3 Viability of HeLa cells incubated in various concentrations of GO and CGO for 24 h.
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