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HUMAN FACTORS ANALYSIS

Retractable Tubing Device for Oxygen Therapy

JMAN: Jamie Haney, Nathan Sendgikoski, Michael Smithula, Andrew Vidokle

Specified User Population:

The targeted users for this development include current users of oxygen therapy. Oxygen therapy is used for pulmonary diseases including chronic obstructive pulmonary disorders (COPD), asthma, genetic disorders such as cystic fibrosis, and certain pulmonary infections. Oxygen Therapy may be used temporarily or long term. As of current statistics released from the American Lung Association, the number of American’s who suffer from COPD (in the form of emphysema, sarcoidosis, or bronchitis) is nearing 40 million. The user population is majorly within the 30-80 year age range, however, some children may also be affected. The users of the device will be the patients on the oxygen therapy because they are physically attached to the device. 

Device Use:

The device is intended to be only used for oxygen therapy use. The device will be used as a housing chamber for oxygen therapy tubing. The tubing will be organized inside the housing chamber and will allow for the patient to be less concerned about the extra, unnecessary tubing at the time of use. The device will reduce the amount of tubing that could cause harm to the user or anyone around the user. The device will be designed only for this purpose and is not intended for any other use. 
Device Characteristics:
The retractable oxygenation tubing device consists of oxygen therapy tubing coupled with a spring loaded mechanism that allows the tubing to extend and retract from a housing chamber effectively increasing the range of patient mobility (when extended) while decreasing excess tubing (when retracted).  The mechanism may be locked in place, preventing retraction, which secures the system when extra mobility is not needed (during rest, for example).  Ultimately, the convenience of additional mobility will improve the quality of life of the user, while the reduction of excess tubing decreases risks associated with tripping or entanglement. 
Environment of Use:

This retractable tubing device will be primary used in home care, but may also be implemented in oxygen delivery procedures in the hospital setting. The device will connect with current oxygen delivery systems: gas cylinders, liquid oxygen canisters, oxygen concentrators, and portable oxygen concentrators. With the portable oxygen concentrators, the retractable tubing device may be transported via land, car, or sea.   

Human Interaction with Device:

The retractable tubing device will be fabricated with the intent for human use in oxygen therapy situations. The instances of human interaction in detail are as follows:
1. Setup of the device – The device will come as a separate unit to be attached to both the oxygen concentrator outflow port and the patient therapy mask. The user will be responsible for proper attachment. The attachment sites for this device will be the same as the traditional attachment sites used in non-retractable tubing.

2. Disabling of locking mechanism – In order to adjust the current length of the tubing, the user must disable an intrinsic locking mechanism. This action will consist of the manual release of a button holding the tubing in place.

3. Extension of tubing from device – When an extended length of tubing is desired, the user will manually pull the tubing from the housing chamber of the device to a desired length at which point a locking mechanism locks the tubing in place.
4.  Tubing retraction – Similar to the manual extension, the locking mechanism must be released prior to retraction. The automatic retraction will then begin until the user re-enables the locking device.
5. Replacing of tubing – The retraction device will be sold with a standard length of tubing but replacement tube may be installed by disassembling the housing chamber, coiling the tubing around the spindle, and attaching new tubing at designated attachment sites.

Associated Risks:

Between the aforementioned steps 1-5, foreseeable risks have been identified. A loose connection of either tubing end port would result in an inhibited air flow. Standard training practices when paired with the traditional tubing applicators that are used in this design reduce this risk to a minimum. Instances of moderate risk include inappropriate speed of retraction which could result in undesired removal of the tubing from the oxygenator. Significant testing will be conducted to reduce this risk; spring and tensile forces will be applied to the design prototype before it is validated. The mechanisms of retraction and containment may result in kinked or damaged tubing. This error could reduce the oxygen flow to the patient. Device design considerations will reduce this risk to a minimum by including tracking to support the tube collection and eliminating any sharp edges that could damage the tubing.   
2

