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Problem Statement

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

Market Analysis
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across long-term care settings.
The global wound care market
continues to expand as facilities
seek more proactive solutions.
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Manufacturing Design

A sock-like material was repurposed and woven 1nto arm sleeves,
with polyester fibers. Optomec Aerosol jet printers were used to
print an 1nk mixture containing 4N pure zinc and alcohol based
polycellulose binder. This allowed zinc electrodes to be printed 1nto
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.
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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.

Final Product

Materials in the Bioelectric Compression Sleeve
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Figure 2. Overview of the materials used 1n 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.

Timeline of Key Decisions

Achieved goal of no more

than 2 pA current through

device promoting collagen
synthesis

Established a 40 wash  protocols, consisting of textile
cycle durability

lifespan requirement
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Design Input

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

Technical Specifications

Compression Level 8-15 mmHg (gentle, consistent)

Sleeve Fit +/- 5% of arm circumference

Moisture Vapor
Transmission Rate

>1000 g/m?*/day (prevents maceration &
supports skin health)

(MVTR)

Wash Durability >4() wash cycles without performance
degradation

Compatibility ISO 10993 compliant

Electrode Placement +1-2 mm (ensures consistent signal

Tolerance delivery)

Output Voltage ~0.2-04V

Current Generation ~0.63 - 1.3 pA
Next Steps

- Obtain IRB Approval
- Test 1n phases 1n select nursing homes
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