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A sock-like material was repurposed and woven into arm sleeves, 
with polyester fibers. Optomec Aerosol jet printers were used to 
print an ink mixture containing 4N pure zinc and alcohol based 
polycellulose binder. This allowed zinc electrodes to be printed into 
the device material, incorporating the electrical element into the arm 
sleeve, allowing for pure zinc to interact with skin and undergo the 
oxidation-reduction reaction with the skin and create an electric 
field when worn.

Skin tears are an increasingly 
prevalent wound in aging 
populations, driving significant 
clinical and economic burden 
across long‑term care settings. 
The global wound care market 
continues to expand as facilities 
seek more proactive solutions.

Safe, biocompatible, and comfortable for prolonged skin contact. 
Provides consistent compression and stable bioelectric stimulation.

Skin tears are painful wounds affecting millions of elderly patients, 
particularly in long-term care facilities, where rates can reach over 
20% [1]. Our project aims to address this issue by developing a 
comfortable, passive protective compression sleeve that helps 
prevent skin tears, enhances patient comfort, and reduces related 
healthcare complications.

- Obtain IRB Approval
- Test in phases in select nursing homes

Compression Level 8-15 mmHg (gentle, consistent)

Sleeve Fit +/- 5% of arm circumference 

Moisture Vapor 
Transmission Rate 
(MVTR)

>1000 g/m²/day (prevents maceration & 
supports skin health)

Wash Durability >40 wash cycles without performance 
degradation

Compatibility ISO 10993 compliant

Electrode Placement 
Tolerance

±1–2 mm (ensures consistent signal 
delivery)

Output Voltage ~0.2 - 0.4 V

Current Generation ~0.63 - 1.3 µA
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Figure 1. Leveraging a Zinc-Oxygen battery, our device delivers skin-generated 
microcurrents to promote active healing. Benefits include collagen stimulation, 
enhanced blood flow, wound care support, and antimicrobial protection for vulnerable 
skin.

Electrotaxis Model

Figure 2. Overview of the materials used in the bioelectric compression sleeve, where 
zinc fibers enable bioelectric stimulation and cotton and polyester provide structural 
support, comfort, and breathability, resulting in the final integrated wearable.
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Decided product will 
prevent skin tears 

(Class II)

Achieved goal of no more 
than 2 µA current through 
device promoting collagen 

synthesis

Established a 40 wash 
cycle durability 

lifespan requirement 

Created manufacturing 
protocols, consisting of textile 

requirements, electrical 
behavior, and regulatory 

validation

Strengthened quality 
management procedures, 

reviewed process 
specifications and 

finalize device

Prioritized creating a 
passive mechanical 
barrier with active 

bioelectric enhancement 
for forearms

Chose Elemental Zinc as 
active ingredient to 

promote cellular 
electrotaxis

This 1-D model represents the 
migration of keratinocytes 
towards open wounds or 
micro-tears within the skin, 
illustrating the positive effects 
of electric field on skin health.

Skin Generated Microcurrent Diagram


