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INITIAL HAZARD ANALYSIS 
Retractable Tubing Device for Oxygen Therapy

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

The device to be developed is a retractable tubing device for uses in oxygen therapy.  There are few potential hazards that may occur when the device is in commercial use.  The most probable hazards culminate in device malfunction which has a minimal severity of risk. The hazards that have the highest risk (causing harm to the user) have the lowest probability of occurrence. The details and causes of these potential hazards, their probability of occurrence, and the proposed solutions are listed below.
DEVICE MALFUNCTION HAZARDS

Several hazards exist that could ultimately lead the device to function inappropriately or not at all. In the event of partial or full device malfunction, there is no harm to the user. Since the device serves as an accessory to oxygen therapy, a malfunction would return the therapy to the state as it existed before implementation of the device (ie. No retraction of tubing). The following hazards have been identified:

1. Housing assembly cracks or breaks (low severity of risk)
Causes: This may be a result of dropping the device or subjecting it to high stresses. Such situations are moderately probably since the spring will be applying a large force of torque to the device and user-care is never guaranteed. 
Solutions: The spring torque will be controlled by the design of the spring to prevent the maximum torque from ever exerting a force large enough to damage the device. 

2. The retraction mechanism fails (low severity of risk)
Causes: The retraction mechanism could fail is the spring malfunctions, dislodges from the device, or if the locking mechanism malfunctions. In the case of this happening, oxygen tubing will not be able to be retracted, creating a hazard to the user and others nearby.  

Solution: Proper selection of an appropriate spring and fixation method of the spring to the device will prevent this hazard from occurring. 
3. Tubing coil impedes oxygen delivery (high severity of risk)
Causes: A design flaw could cause the tubing to be compromised, kinked, or wound too tightly. If the flow is impeded across the device, the efficiency of therapy will be reduced.

Solutions: The device will be designed with a track for the tubing to gather upon to eliminate the risk for the coil to tangle inside. Also, the device will be designed in such a way that friction everywhere will be reduced to a minimum.  Additionally, if the tubing does become damaged, the device will be able to be taken apart and put back together so that the tubing can be replaced. 
4. Tubing connection sites leak (high severity of risk) 
Causes: Using tubing connection sites that have not been FDA approved could result in oxygen leakage, which would affect the efficiency of the therapy.
Solutions: 
Tubing connection adaptors will be outsourced to FDA approved companies to ensure proper efficiency of the therapy.  
5. Retraction is inconsistent (low severity of risk)

Causes: Using an inappropriate spring for the retraction mechanism could lead to inconsistent retraction which could negatively effect the convenience of the therapy to the user.

Solutions: A spring will be selected as constant force and will be tested for repeatability and consistency.
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