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Introduction and Background: About 30% of Canadians live with diabetes or prediabetes.1 It can be 

managed with exercise,2 although exercise-induced hypoglycemia and hyperglycemia are real risks.3 My 

dad, a prediabetic, manages his health using DEXCOM G7, which is invasive4 and expensive.5  

Innovation: SweatSense is a non-invasive, affordable wearable harnessing eccrine sweat to monitor 

glucose and other analytes, using colorimetric analyses performed with a smartphone camera.  

Procedure: It will be developed in phases: 1) Development of Colorimetric Sensors; 2) Machine 

Learning (ML) for Enhanced Prediction of Biomarker Levels; 3) Integration into Wearable and 

Application with Real Samples. Phase 1: Three colorimetric sensors, detecting glucose, lactic acid, and 

sodium ions, will be developed on three substrate types: paper towel, 100% cotton, and 100% polyester. 

Using glucose oxidase (Gox), horseradish peroxidase (HRP), and 3,3′,5,5′-Tetramethylbenzidine (TMB), 

shades of blue will be analyzed for glucose detection. Using Fe(III)-tris (1,10 phenanthroline), weak 

orange to intense red will be analyzed for lactic acid detection. Using potassium chromate and silver 

nitrate, red to yellow will be analyzed for sodium ion detection. For analytical performance evaluation, 

standard solutions of glucose, lactic acid, sodium ion, and pH will be tested on the substrates adapting 

methods from previous reports.6,7 Phase 2: ML will be used to enhance sensor accuracy. Photos of results 

from standard solutions will be entered into an ML training database representing sensors across varying 

glucose, lactic acid, sodium ions, and pH concentrations. Artificial sweat with known glucose, lactic acid, 

sodium ion concentrations will be used to validate the ML models. Phase 3: A wearable will be developed 

using the most promising substrate. Standard solutions will be used for ML training. Artificial sweat will 

be used for ML validation. Functionality will be tested with real sweat solutions from volunteers.  

Conclusion: SweatSense will make glucose-monitoring during exercise comfortable and affordable.   



 

References 

(1) Diabetes Canada. Diabetes in Canada 2024 backgrounder. (2024). Diabetes Canada, p. 2. 

https://www.diabetes.ca/getmedia/9c717b08-e53e-47c4-a522-c0937ce0861b/2024-Backgrounde

r-Canada-EN_FINAL_1.pdf 

(2) Mwebaze, N., Makubuya, T., Kamwebaze, M., Katungye, R., Nekesa, V., Bwayo, D., Lumbuye, L., & 

Ojara, R. Diabetes and Exercise: Unlocking the Potential for Effective Management and Prevention. 

Adv Health Exerc 2025, 5(2), 106–117. 

(3) Diabetes Québec team of health care professionals. Physical activity: Warnings and safeguards. 

Diabetes Québec. Diabète Québec. 

https://www.diabete.qc.ca/en/diabetes/diabetes-management/physical-activity/physical-activity

-warnings-and-safeguards 

(4) U.S. Food and Drug Administration. MAUDE Adverse Event Report: DEXCOM, INC. DEXCOM G7 

CONTINUOUS GLUCOSE MONITORING SYSTEM; 2023. 

https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/detail.cfm?mdrfoi__id=16392602

&pc=QBJ 

(5) Zhang, L. How much does the Dexcom G7 cost in Canada? Is the Dexcom G7 covered by insurance? 

Beyond Diabetes Nutrition | Lucy Zhang Dietitian. 

https://www.beyonddiabetesnutrition.ca/post/dexcom-g7 

(6) Kuswandi, B., Irsyad, L. H., & Puspaningtyas, A. R. Cloth-based microfluidic devices integrated onto 

the patch as wearable colorimetric sensors for simultaneous sweat analysis. BioImpacts 2023, 13(4), 

347–353. https://doi.org/10.34172/bi.2023.24195 



 

(7) Zhou, L., Menon, S. S., Li, X., Zhang, M., & Malakooti, M. H. Machine learning enables reliable 

colorimetric detection of pH and glucose in wearable sweat sensors. Advanced Materials 

Technologies 2024, 10(3). https://doi.org/10.1002/admt.202401121 


	References 
	(1) Diabetes Canada. Diabetes in Canada 2024 backgrounder. (2024). Diabetes Canada, p. 2. https://www.diabetes.ca/getmedia/9c717b08-e53e-47c4-a522-c0937ce0861b/2024-Backgrounder-Canada-EN_FINAL_1.pdf 
	(2) Mwebaze, N., Makubuya, T., Kamwebaze, M., Katungye, R., Nekesa, V., Bwayo, D., Lumbuye, L., & Ojara, R. Diabetes and Exercise: Unlocking the Potential for Effective Management and Prevention. Adv Health Exerc 2025, 5(2), 106–117. 
	(3) Diabetes Québec team of health care professionals. Physical activity: Warnings and safeguards. Diabetes Québec. Diabète Québec. https://www.diabete.qc.ca/en/diabetes/diabetes-management/physical-activity/physical-activity-warnings-and-safeguards 
	(4) U.S. Food and Drug Administration. MAUDE Adverse Event Report: DEXCOM, INC. DEXCOM G7 CONTINUOUS GLUCOSE MONITORING SYSTEM; 2023. https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfmaude/detail.cfm?mdrfoi__id=16392602&pc=QBJ 
	(5) Zhang, L. How much does the Dexcom G7 cost in Canada? Is the Dexcom G7 covered by insurance? Beyond Diabetes Nutrition | Lucy Zhang Dietitian. https://www.beyonddiabetesnutrition.ca/post/dexcom-g7 
	(6) Kuswandi, B., Irsyad, L. H., & Puspaningtyas, A. R. Cloth-based microfluidic devices integrated onto the patch as wearable colorimetric sensors for simultaneous sweat analysis. BioImpacts 2023, 13(4), 347–353. https://doi.org/10.34172/bi.2023.24195 
	(7) Zhou, L., Menon, S. S., Li, X., Zhang, M., & Malakooti, M. H. Machine learning enables reliable colorimetric detection of pH and glucose in wearable sweat sensors. Advanced Materials Technologies 2024, 10(3). https://doi.org/10.1002/admt.202401121 

