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Fig. S1 shows the proposed rotated inkjet printing system for fabrication of the cylindrical flexible enzyme-nanomaterials electrode glucose 

sensor. A tri-axis positioning nozzle and a rotary chuck to fix the substrate are synchronized to print different functional materials onto the 

cylindrical surface. This system consists of a pump, an air pressure control module (MicroFab, Inc., USA), a rotary motor (ACS-150LP, 

Arotech, Inc., USA), a displacement stage (Ruidu Photoelectric, Inc., Shanghai), four printheads (MJ-AT-01, orifice: 30μm, MicroFab, Inc., 

USA), a printhead driver (MicroFab, Inc., USA), an observation module (Ruidu Photoelectric, Inc., Shanghai), a heater and a computer. The 

pump supplies the pressure power for the system. The air pressure control module is used to wash the printheads and maintain the air 

pressure within them such that successful printing is ensured. The rotary motor and the displacement stage are used to fix the printing 

substrates and to maneuver them as desired. Specifically, a tripod chuck connected with the rotary motor is used to hold the cylindrical 

substrate and keep its rotation concentric. Four printheads can be used to print different materials onto the target substrates. The 

printhead driver module is used to drive the printheads based on the corresponding printing signals. The observation module includes a 

horizontal camera with a strobe, which enables us to observe the printing status, as well as a vertical camera that enables us to calibrate 

the start-point for printing. The heater is used to heat the droplets as they are ejected to dry them rapidly. We used a computer to design 

the printing routes and supply the printing signals. The accuracy of this system was 10μm in the triaxial direction and 9” for the rotation. 

 

 

Fig. S1 Schematic diagram of the rotated inkjet printing system. 
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As shown in Fig. S2, the measurement system for in vitro experiments consists of an electrochemical workstation (CHI 660E, 
Shanghaichenhua Ltd. China) to supply the driving potential and to measure the output of the proposed sensor, a pump to 
provide different concentrations (hydrogen peroxide or glucose) of the determinand in the reaction tank with electrolyte 
solution, a computer to control and receive signals from the workstation. 
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Fig. S2 Schematic diagram of the set up for in vitro experiments. 

 
Fig. S3 shows in vivo experimental set up including a fabricated cylindrical flexible enzyme-nanomaterials electrode glucose 
biosensor, a rat fixing table, a electrochemical workstation (CHI 660E) and a computer for recording the data.  
 

  

Fig. S3 Photos of the set up for in vivo animal experiment. 
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Fig. S4 Affidavit of approval of Animal Ethics and Welfare for live rat experiments. 

 


