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Figure S1. Illustrative diagram showing the PMMA-assisted transfer method used to obtain 

graphene- and h-BN-coated glass samples for the present study. A thin layer of PMMA 

(Polymethyl methacrylate) on graphene, on Cu (and h-BN on Cu) foil was produced by spin 

coating. The polymer provides a supportive framework for the two-dimensional (2D) 

coating before the transfer. The Cu substrate underneath was then etched away using an 

ammonium persulfate ((NH4)2SO8) solution. After the Cu foil was completely dissolved, 

the floating membrane was scooped and placed onto glass. After drying, the polymeric film 

was dissolved with acetone. 

 

 

 

 

 

 

 

 



 

 

 

Figure S2. SEM image of E. cloacae after 12 h, 24h and 48h incubation on a glass surface. 

Reversible stage of biofilm formation can be observed by, first, the presence of bacteria 

adhered to the surface (12h) and then the production of filaments that assist a robust 

bacterial adhesion (24h).  After 48 h incubation on a glass surface, the irreversible stage of 

biofilm growth is reached with bacteria encapsulated in exopolymeric substances (EPS). 

 



 

Figure S3. Optical density (OD) measurements and staining test of E. cloacae biofilms grown 

on glass as a function of time. The response of biofilms under no media replacement 

incubation conditions (WO/R) and media replacement incubation conditions (W/R) is 

depicted. Corresponding staining test for each time are included (WO/R and W/R). 

 



 

Figure S4. AFM image of graphene-coated glass sample (a) and h-BN-coated glass sample, 

(c) with their respective roughness analyses; (b) and (d). 

 

 

Figure S5. Cell viability of E. cloacae in planktonic state (not adhered) recovered after 48h 

exposure to graphene- and h-BN-coated glass. 



Table S1. Morphological and biochemical test performed for strain identification of wild 

Enterobacter cloacae 

  

Test or characteristic Result 
  

 E. cloacae ATCC 13047 Wild isolate 

Gram stain reaction - - 

Cell morphology Rod Rod 

Motility + + 

Growth on MacConkey agar + + 

 Colonies Pink Pink 

 Precipitation of bile salts - - 

Lactose fermentation + + 

Glucose + + 

Gas from glucose + + 

Production of H2S - - 

Lysine decarboxylase - - 

Ornithine descarboxylase + + 

Simmons citrate + + 

Indol - - 

Oxidase - - 

Catalase + + 

+ = positive, - = negative 


