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Figure S1. Standard cure of DOX aqueous solution. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



GM and GMD alone can induce cell apoptosis by flow cytometry, and apoptosis rate 

can reach about 20% (Figure S2), however, when combined with near-infrared light, it 

can increase to more than 60%. These results prove that after exposure to light, 

photothermal plays a certain role in cell apoptosis. 

 

Figure S2. Effects of GM, GMD, GML and GMDL nanomaterials on the induction of 

apoptosis in A549 cells. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

Figure S3. (A) EDS spectrum of GMD nanomaterials; (B) TEM image of GMD 

nanomaterials. STEM-EDS elemental mapping of GMD EDS analysis of GMD 

nanomaterials: Au (B1), Cu(B2), N(B3), O(B4). 

 

 

 

 

 

 

 

 

 



 

Figure S4. (A) UV-Vis absorption spectrum of GMD and HRP for the enzyme-like 

analysis in the presence of hydrogen peroxide and TMB in pH 5 and 37 ℃; (B) 

Relative activity of pH effect on enzyme-like behavior.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

Figure S5. The effect of single administrations of DOX at different concentrations for 

24 h on the survival rate of A549 cells. (***P <0.001 vs. control group)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure S6. The size distribution of GMD by DLS.  
 
 


