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Fig. S1 TEM and high-resolution TEM images of Ni-CDs and Fe-CDs.  

 

Fig. S2 XRD patterns of Ni-CDs and Fe-CDs. 



 

Fig. S3 FTIR spectra of Ni-CDs and Fe-CDs. 

 

Fig. S4 High-resolution C 1s and O 1s spectra of Fe-Ni-CDs. 

 

Fig. S5 The survey XPS, high-resolution Ni 2p, C 1s, O 1s, and N 1s spectra of Ni-CDs. 



 

Fig. S6 The survey XPS, high-resolution Fe 2p, C 1s, O 1s, and N 1s spectra of Fe-CDs. 

 

Fig. S7 Absorption, PL, and PLE spectra of Ni-CDs and Fe-CDs. 

 

Fig. S8 Evaluation of POD-mimic catalytic activity of Ni-CDs and Fe-CDs in the presence of H2O2 

with varied concentrations at pH 7.4. 



 

Fig. S9 (a-c) Evaluation of POD-mimic catalytic activity of Fe-Ni-CDs, Ni-CDs, and Fe-CDs in the 

presence of H2O2 with varied concentrations at pH 4.5. (d) Comparison of the POD-mimic catalytic 

activity of these three kinds of CDs at pH 4.5. 

 

Fig. S10 Evaluation of CAT-mimic catalytic activity of Ni-CDs, Fe-CDs, Fe-Ni-CDs in the presence 

of H2O2 at varied pH. 

 

Fig. S11 (a-c) The fluorescence spectra of DHR123 in the presence of Fe-Ni-CDs (a), Fe-CDs (b), or 



Ni-CDs (c) under US irradiation for different times (0-5 min). 

 

Fig. S12 Cellular uptake of Fe-Ni-CDs in 143B cells. 

 

Fig. S13 (a, b) Relative cell viabilities of LO2 cells incubated with Ni-CDs and Fe-CDs with varied 

concentrations for 24 or 48 h. 

 

Fig. S14 (a, b) Relative cell viabilities of 143B cells incubated with Ni-CDs and Fe-CDs with varied 

concentrations for 24 or 48 h. 



 

Fig. S15 (a, b) Relative cell viabilities of 143B cells incubated with Ni-CDs and Fe-CDs with varied 

concentrations for 24 or 48 h in the presence of US irradiation.  

 

Fig. S16 The quantitative results of in vivo fluorescence imaging. 

 

Fig. S17 Time-dependent fluorescence intensity of Fe-Ni-CDs in the major organs and tumor tissues. 



 

Fig. S18 Survival rate of mice after different treatments. 

 

Fig. S19 Body weight of mice after different treatments. 

 

Fig. S20 (a) Biodistribution of Fe-Ni-CDs post i.v. injection in mice on different days. (b) The detected 

Fe-Ni-CD mass in urine and feces at different time points post i.v. injection of Fe-Ni-CDs. 



 

Fig. S21 H&E-stained images obtained from the major organs (heart, liver, spleen, lung, and kidney) 

of mice in different treatment groups.  



 

Fig. S22 (a-b) Biochemical blood analysis (a) and hematological index (b) of the mice that were 

sacrificed at 18 days after different treatments. The terms of biochemical blood analysis include ALB, 

ALT, AST, TP, UREA, TBIL, CREA, and GLOB. The terms of hematological index include PLT, MCV, 

MCHC, MCH, HCT, Hb, WBC, and RBC. 

 

 

 

 

 

 



Table S1. Comparison of the POD-mimic catalytic activity of Fe-Ni-CDs with previously reported 

metal-carbon nanozymes.1-6 

 

Table S2. Comparison of the CAT-mimic catalytic activity of Fe-Ni-CDs with previously reported 

metal-carbon nanozymes.7,8 
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