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INTRODUCTION
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Many orthopedic patients suffer from spinal related ailments 

and injuries. As such non-surgical spinal decompression therapy 

(NSSD) is a common method of treatment. In the Mercer on 

Mission: Vietnam program, this is one of the most performed 

procedures by the physicians. Currently, the treatment requires 

two people exerting a constant force on the patient in order to 

decompress the spine. 

This procedure requires a lot from the students physically, which 

results in a gradual decrease in effectiveness of the treatment and an 

increase in exhaustion. These issues are greatly increased, especially 

with the large number of patients that the program accommodates. 

To help solve these issues, the team aimed to design a device that 

would automate, standardize, and supplement the current procedure 

for more serious cases.

METHODS

After researching commercial spinal decompression devices, and heeding the client’s 

suggestions, the team created a design using a linear actuator. Conceptually, the device 

works by attaching a metal cable to the linear actuator which is connected to ankle 

straps set on the patient. The patient will be placed on a table and is held by a chest 

strap which creates the counter force to the actuator. The extension of the linear 

actuator with the counter force of the chest strap decompresses the spine. The design 

used ISO 7250 anthropometric data to adapt the apparatus to the 95th percentile of 

Vietnamese population.

A linear actuator is an electrical device that extends and retracts at a constant output 

force and speed when a constant voltage and current is applied to it.  With this in mind, 

the team built an electrical system to control the extension and retraction of the 

actuator with external push buttons. The team achieved this by using a power supply, 

microcontroller,  and motor driver. The power supply distributes power to all other 

components, the microcontroller contains the program allowing the push buttons to 

control the extension and retraction of the actuator, and the motor driver takes the low 

current signal supplied from the microcontroller and transforms it into a high current 

signal that is sufficient to drive the motor contained within the linear actuator. The 

push buttons are connected to multiple pins on the microcontroller. This allows the 

actuator to move at the desired output force and speed.

RESULTS

Check for mechanical failsafe functionality and stability:

This test checks if the chest strap assembly could be held and released under 

constant tension. The tension used is human based with two team members 

pulling the strap while the third releases the strap which, once loose, should 

remove the tension from the patient. Since the overall assembly wasn’t able to 

be completed to properly use the linear actuator. The test was an overall 

success since the chest strap assembly withheld the exerted tension and was 

able to release regardless. The only issue faced was that during the installation 

of the strap holder, the part was partially broken, however not in a significant 

way since the design still worked, indicating that, when made of a stronger 

material, no issues would arise.

Check for electrical failsafe under tension:

This test verifies the operator can quickly reverse the direction of the actuator 

in the event of patient discomfort. The color of the emergency retraction button 

will be red to indicate to the operator that this button should be the first course 

of action. The team will test that the button always moves the actuator in the 

reverse direction after a single press over the course of many trials. If this is 

not functioning correctly, the next course of action will be to release the chest 

strap followed by the ankle straps.

The team performed 10 trials that were successful. This verifies that the 

emergency retraction button performs as desired.

Push button check:

The team tested each push button to ensure they perform their respective 

functions. During the check all the functions worked properly, the team did 

face a delay between input and action on the extension button, however, when 

using other buttons for that input there were no issues, leading us to conclude 

that the first button used was slightly defective. This issue can be resolved by 

simply replacing the push button.

CONCLUSIONS

Despite COVID-19 preventing the team from seeing the 

prototype to completion, the team managed to establish a solid 

foundation for future teams to build upon. The push button 

check successfully confirmed the functionality of the 

programming and essential operations of the procedure. 

Additionally, both the mechanical and electrical failsafe 

checks served as excellent indications of the functionality of 

the key safety features needed for the device. Therefore, the 

team was able to meet most of the client’s requirements, which 

is a success given the circumstances.
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