
EKG Entanglement Prevention Device
Team Members: Grace Hohnadel, Christopher Jue, Logan Langner, Samuel Chaux

Faculty Advisor: Dr. Gomillion

Background 3D Printed Prototypes Testing

Sponsor/Client: Dr. Donald and Lisa Jue

Final Design

Design Challenges and Constraints

Location: University of Georgia

Background Info: 30.3 million adults diagnosed with heart 
disease in 2018. An electrocardiogram is used to measure 
heart activity. ECGs are used to monitor patients with 
Coronary Artery Disease, Heart Arrhythmias, Electrolyte 
Deficiency, and Congestive Heart Failure. Wire entanglement 
is common complaint among nurses.
Mission Statement: HeartLife's mission is to improve the 
lives and healthcare in Georgia by reducing issues associated 
with lead entanglement of EKG machines.
Client: Dr. Donald and Lisa Jue
Client Requirements: Nurses and technicians who 
administer EKGs need a device that will prevent lead cable 
entanglement during and after electrocardiogram use. Storage 
and sanitation could also be improved between lead wire use.
Objective: Create a biomedical device that reduces lead 
entanglement issues and improves storage.

First prototypes were made with ColorFabb nGen
Filament (2.85 mm, 0.75 kg)
We used a cheaper material to test out the spacing 
and groove widths to hold the wires.
Dimensions were adjusted after each prototype for 
the wires to lock in place.

Resin (Polypropylene-like material) 
from FormLab 3D print provides a 
tighter wire fit than the prototype.
A hook was integrated to hold larger 
wire and Velcro adhesion was used to 
secure the device and allow mobility.

• Economic restraint: Design budget capped at $300
• 3D printing: Limited available 3D printing material and 

dimension constraints for smaller design to fit in printer
• Device printed with durable resin material only provided by 

Form lab and needs to be easily cleaned for reuse
• Dimensions small enough to attach to ECG cart
• Device needs to work universally for all wires
• Device installation should be easily attached for all ECG 

designs

Future Plans

Our team tested the 
effectiveness of the device 
by running timed trials of 
simulated ECG use.
We also tested the 
effectiveness of the Velcro 
adhesion by transferring 
the device from the cart 
to the wall, and the hook 
used to store the larger 
lead wire.
The device will be given 
to nurses who 
were polled in the initial 
survey to see how the 
device works in the clinical 
setting.

• In order to provide the most effective organization of the 
ECG wires, wire groupings are recommended in addition to 
the device.

• Sleeve design wire groupings or electrical tape can be used 
to organize wires.

• Possible future manufacturing plans include having an 
injection mold with flexible resin


