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Abstract 

Self-powered electrochemical sensing has been developed for independent, point-of-

care diagnostics. The majority of applications for such devices reside in resource-limited 

and remote settings. However, issues like toxicity and cost have limited the expansion 

of this new technology despite enormous potentials for medical aid. To date, expensive, 

impractical, and hazardous materials, such as glass, platinum, and rubber, render many 

self-powered sensors unfit for relief efforts that require single-use, decomposable 

systems. To create a low-cost, disposable, and safe sensor, novel substrate and 

electrode materials must be utilized. This study presents the first instance of an 

electrochemical glucose sensor fabricated on paper consisting of a nontoxic enzymatic 

biofuel cell. Paper is ubiquitous, biodegradable, and offers significant capacity for cost-

reduction. By applying origami techniques, compact 3D microfluidic channels were 

created from 2D sheets, allowing for the delivery of an accurate glucose concentration 

reading from a single drop of anolyte, e.g., urine or blood. An inexpensive air-breathing 

cathode and a screen-printed carbon anode were fabricated on paper to achieve a price 

point of $0.15. When paired with a multimeter, this biosensor operates at a sensitivity of 

0.02µA mM-1 without the need for external power, allowing for the cost-efficient 

diagnosis of hyperglycemia in diabetics living in developing countries. 


