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Assessment of biodegradation properties of graphene.  

Lyophilized HRP type VI (Solarbio, Beijing, China) was solubilized in PBS at 0.385 mg/mL, 

and then added to the graphene samples into the enzyme solution of 4.0 mL.The graphene 

was then statically incubated over 24 hours at 4°C in the dark. An excess of 10.0 mL of 80 

µM H2O2 was added to the bulk sample to start the catalytic biodegradation of the graphene in 

the presence HRP. Static incubation with H2O2(resulting concentration ∼40 µM) was also 

performed in refrigerated conditions and kept in the dark to avoid enzyme denaturation and 

photolysis of H2O2. 

 

 

Figure S1.A) Raman image of the substrate (the surface of graphene). B) SEM image of the 

graphene surface. 

 

 



Figure S2. Characterization of graphene layers. A)TEM characterization of graphene layers. 

B) A magnified edge image obtained from the square-marked area of graphene sheet in panel 

A. C) The quantification of the number of CVD-synthesized graphene layers. D) Ratio of the 

Raman 2D- and G-peaks in graphene of different group. 

 

 

Figure S3. Hydrophilicity of OP-treated graphene. The contact angle images of the A) surface 

of raw Graphene/PDMS, B) surface of OP-treated Graphene/PDMS, C) surface of PDMS, 

and D) surface of OP-treated PDMS. 

 



 

Figure S4. The live/dead staining in different samples with magnetic field treatment. The live 

cells were stained green, and the dead cells were stained red. Quantification of surviving 

ADMSCs after culturing in different samples with MF treatment shown in the bottom of 

image. 



 

Figure S5. Quantitative analysis of the relative fluorescence intensity of Tuj1 and GFAP in 

cells on different substrates with different treatment. The boxplots represented the 

quantification of fluorescent intensity and the bubbles were the individual data of cells. The 

intensity over the baseline (red dashed line) was deemed as positive cell. **p<0.01, vs TCP 

(n=3).  

 



 

Figure S6. Characterization to monitor the biodegradation of graphene. A) Ratio of the 

Raman 2D- and G-peaks for the samples at different days; B) SEM images of the surface and 

the respective magnified SEM images of the same samples at Day 1 and Day 7.  

 

 

Figure S7. The temperature changes of graphene A) before and B) after rotating MF 

treatment. 



 

Experimental substrates and equipment. A) and B)The pictures of PDMS and 

graphene/PDMS substrates used in the experiment. C)The magnetic rotating equipment in the 

study. 

 

Video 1 Immunofluorescence microscopic video to illustrate the responses of the 

rotating-MF-treated cells to γ- Reaction (GABA). 

 

Video 2 Immunofluorescence microscopic video to illustrate the responses of the 

rotating-MF-treated cells to dopamine (DA). 


