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Fig. 1 Schematic preparation process of flexible fiber glucose
sensor based on direct electron transfer (FGS).
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Fig. 3 (a) Sensing performance of FGS varying with the concentration of GDH in the PEDOT:PSS/GDH coating slurry;
(b) Time-dependent current response to successive glucose injections; Inset: a calibration curve of steady-state current response
and glucose concentration; (c) Sensitivity of FGS in air, nitrogen and oxygen saturated PBS; (d) The current response of FGS
to 200 pmo/L glucose, and 50 pmo/L ascorbic acid (AA), 1 mmo/L lactic acid (HL), 50 mmo/L NaCl, and 20 mmo/L urea.
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Fig. 4 (a) Photographs of original (upper) and stretched (bottom) FGS; (b) SEM image of knotted FGS; (c) Stress-strain curve
of FGS; Impedance of FGS varying with frequency during 1000 cycles of (d) stretching and (e) bending; (f) Response retention

of FGS after stretching or bending for 1000 cycles.
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Fig. 5 (a) Photograph of a volunteer wearing wristbands integrated with FGS; (b) Enlarged photograph of FGS on fabric;

(c) Sweat glucose concentration varying in different states detected by FGS; (d) Real-time monitoring of volunteer’s sweat

glucose levels during a running exercise.
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Flexible Fiber Glucose Sensor Based on Direct Electron Transfer

Jin-yan Li, Cheng-qgiang Tang, Wen-jun Li, Tao Huang, Xue-mei Sun®, Hui-sheng Peng
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Institute of Fiber Materials and Devices, Laboratory of Advanced Materials, Fudan University, Shanghai 200438)

Abstract Real-time monitoring of glucose concentration in vivo holds significant importance for disease diagnosis
and treatment. The enzyme-based electrochemical glucose sensor has garnered considerable attention in the realm
of real-time glucose monitoring due to its outstanding selectivity and sensitivity. Despite the development of first
and second generation electrochemical glucose sensors, they encounter numerous challenges derived from their
sensing principles, including interference from oxygen concentration, instability of electronic mediators, and
leaching toxicity. The third generation of glucose sensor based on direct electron transfer between enzyme and
electrode is anticipated to address these challenges. Here, we report an all-polymer-based flexible fiber glucose
sensor (FGS) based on direct electron transfer, leveraging poly(3,4-vinyldioxythiophene):polystyrene sulfonate
(PEDOT:PSS) and glucose dehydrogenase (GDH) as its constituents. The FGS exhibits commendable linearity
(R*=0.9968) within the range of 10-500 pmol/L and demonstrates a sensitivity of 62.53 pA/(mmol-L~'-cm?). The
FGS is seamlessly integrated into fabric, enabling continuous real-time monitoring of glucose levels in human
sweat during exercise. This work presents a novel approach for developing the third-generation glucose sensors to
cater to the requirements of wearable technology.

PEDOT:PSS/GDH

PEDOT:PSS

Keywords Flexible fiber, Glucose sensor, Direct electron transfer, Sweat monitoring, Poly(3,4-vinyldioxythiophene):
polystyrene sulfonate
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