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Abstract (250 words or less):

Currently, there are no easy ways to identify the onset of infection in chronic wounds due to resulting in
costs, continued pain, and even loss of life. According to NIH, wounds affect approximately 10.5 million
people in the United States, which represents nearly 2.5% of the total US population, with a higher
percentage among the elderly.

The primary cause of infection is uncontrolled moisture in the wounds. The project offers a
highly accurate, sustainable, reliable, and inexpensive option to detect the presence of excess moisture in
wounds early enough to stop any infection before it happens.

The invention is a leap forward in wound-care technology, built on hydro-voltaic effect: a process of
converting water moisture to create a potential voltage difference.

The idea is a device embedded in a bandage that indicates the presence of excessive moisture

beyond the allowed levels for a wound. Moisture in the wound, is absorbed by the graphene-oxide or
carbon nanotube layer, which creates a potential difference

between the top and bottom layers. This difference creates a small current flow that is routed via
electrodes to a voltage sensitive electrochromic material such as Tungsten-Trioxide layer, which changes
color to indicate presence of moisture. A prototype was created and and was

tested with graphene-oxide on a Fiberglass and PET substrates with indication on the Tungsten-Trioxide
layer, creating a calibration scale.

The results verified the developed sensor detects moisture and converts to electricity using hydro-voltaic
effect and the presence of excess moisture is visually indicated.
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