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Figure S1. (A) Schematic representation of the reactions occurring at the biofuel cell-based 

lactate sensor. (B) Scheme showing UV protective coating layer over the lactate sensor. (C) UV 

transmittance spectrum for the UV protective coating. (D) Effect of pH on sensor sensitivity. 

(E) Percent saturation signal as a function of fluid volume per surface area of a phantom wound. 

(D,E) Data presented as mean ± S.D., n=3.  
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Figure S2. Effect of the sensor on long-term wound closure process. Scale bar: 2.5 mm. 
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Figure S3. Individual plots for measured lactate level and % wound closure for each healthy 

mouse. Pink region represents healthy wound lactate range. Data presented as mean ± S.D., 

n=60. 
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Figure S4. Individual plots for measured lactate level and % wound closure for each diabetic 

mouse. Pink region represents healthy wound lactate range. Data presented as mean ± S.D., 

n=60. 
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Figure S5. (A) Image of the pH strip. Scale bar 5 mm. (B) Calibration plot for the pH assays 

(data presented as mean ± S.D., n=4). (C) Data demonstrating the ability of the lactate sensor 

to perform in constricted body regions subjected to cyclical and continuous loading. The study 

involves applying three sensors to the heel of a healthy human subject (male; weight: 70 kg). 

The heel is selected as the region of interest due to its high risk of developing chronic wounds. 

The subject continuously walks for 30 min followed by standing still for 15 min. Data presented 

as mean ± S.D., n=60. 
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Fig. S6. (A) Detailed circuit design of wireless electronics. (B) Screenshot of the GUI for data 

acquisition. (C) Effectiveness of the MOSFET switch to electronically couple the sensor to 

wireless electronics only during data acquisition period.  
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Table S1: Comparison of present work with some representative examples of wound monitors 

published since year 2020.  
Wound parameters measured In vivo 

model 

Additional 

features 

Wound 

closure 

prediction 

Data 

transmission 

Power source Footprint Ref. 

Temperature Mini pig UV-triggered 

gentamicin 

antibiotic applied 

to wound based on 

wound 

temperature 

No  Bluetooth  Battery *15 cm2  [1] 

 

pH, uric acid, lactate, 

temperature, ammonium, 

glucose 

 

Diabetic 

rat  

 

Electrical 

stimulation 

electrodes, 

iontophoretic 

delivery of c-

terminal peptide-

25  

 

No  

 

Bluetooth 

 

Battery 

 

*11 cm2 

 

[2] 

 

Cathepsin, humidity, pH, 

temperature 

 

Mouse  

 

Electrical 

stimulation 

electrodes, wound 

healing 

photothermal IR 

LED 

 

No  

 

Bluetooth 

 

Battery 

 

* 32 cm2 

 

[3] 

 

Tumor necrosis factor–a, 

interleukin-6 (IL-6), IL-8, 

transforming growth factor–b1, 

microbial burden 

(Staphylococcus aureus), 

temperature, pH 

 

Mouse  

 

- 

 

No  

 

Bluetooth 

 

Battery 

 

* 89 cm2 

 

[4] 

 

DNA from parthenogenic 

bacteria in wounds 

 

Mouse  

 

- 

 

No  

 

NFC 

 

Battery free 

sensing, power 

source required 

for data 

transmission  

 

* 2 cm2 

 

[5] 

Wound impedance  Mouse Electrical 

stimulation 

electrodes  

No NFC NFC wireless 

power transfer 

* 3 cm2 [6] 

Wound impedance, 

temperature 

Mouse  Electrical 

stimulation 

electrodes, 

temperature 

reversible skin 

adhesion 

No NFC Radio frequency 

energy 

harvesting 

* 20 cm2 [7] 

 

Sodium, potassium, calcium, 

pH, uric acid, and temperature 

 

Rat  

 

- 

 

No 

 

Bluetooth 

 

Battery  

 

* 10 cm2 

 

[8] 

 

pH 

 

Human 

wounds  

 

- 

 

Yes 

 

RFID 

 

Passive 

electronics 

 

* 13 cm2 

 

[9] 

Temperature, strain, glucose Diabetic 

mouse 

Zwitterionic 

hydrogel to 

promote wound 

healing 

No Wired  Externally 

powered 

* 2.4 cm2 [10] 
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Wound parameters measured In vivo 

model 

Additional 

features 

Wound 

closure 

prediction 

Data 

transmission 

Power source Footprint Ref. 

Temperature, uric acid, pH Rat Cefazolin 

antibiotic drug 

delivery electrodes 

No NFC NFC wireless 

power transfer 

10 cm2 [11] 

Temperature, pH, 

trimethylamine, uric acid, 

moisture 

Rat - No Smartphone 

image capture 

None, 

colorimetric 

assay 

3.24 cm2 [12] 

Lactate Diabetic 

mouse / 

healthy 

mouse 

- Yes NFC Self-powered 

biofuel cell 

sensor  

1.7 cm2 This 

work 

*: estimated 
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