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PROPOSAL

Our group proposes the design and manufacture of a retractable tubing system to improve mobility and quality of life for patients requiring in-home oxygen therapy via an oxygen concentrator device.
THE NEED

Oxygen therapy is a common medical technique used when patients are incapable of obtaining the levels of oxygen exchange needed to carry out bodily functions such as breathing, metabolism, and movement. Various pulmonary diseases including emphysema and sarcoidosis require the long-term implementation of oxygen therapy. According to the American Lung Association’s 2005 Annual Report, nearly 40 million Americans are affected by a pulmonary disorder that requires oxygen therapy. Lack of sufficient oxygen can also play a significant roll on the patient’s mental and emotional state. Mood, energy, alertness, and stamina may all be compromised in the absence of sufficient oxygen. The most widely used method of oxygen therapy is a device called an oxygen concentrator (shortened to oxygenator). These devices are inexpensive, electric machines used in the patient’s home to deliver higher concentrations of oxygen to the patient. While highly efficient, these non-portable devices have led to patient complaints of lack of freedom and mobility. With a retractable device applied to the tubing of the oxygenator, the patient would be granted the freedom to move about rooms of their home without compromising their blood oxygen levels or decreasing the oxygenator’s efficiency. 
PROJECT SPECIFICS

The development of a retractable device to control the length of exposed oxygen therapy cord will require a system of a spring-loaded collection spindle, a plastic housing, a locking device to set desired length, and a detachable valve for removal of the device. The spring-loaded spindle will rotate about a fixed axle and function to collect and distribute excess amounts of tubing. The tubing will be collected along a predefined track.  The speed of retraction will be controlled in a stepwise manner by the size of the spring and the collection of tubing will be managed in a way to prevent disorganization and tangling. The locking device will be attached to the spindle in a way that doesn’t interfere with the oxygen therapy tubing, but controls exposed length. 
The materials required for manufacture of this device include: torsional clock spring, non-deformable, standard tubing for oxygen therapy cord, and hard plastic for casing, discs, and locking device.   

Design classification:  Class II
This classification was designated based on the FDA class II status of similar pressure tubing. 
POTENTIAL CHALLENGES

Retraction speed and control will be major issues to address to maintain that the system is usable and safe for the patient. Maximum length of tubing will have to be considered in terms of oxygen flow pressure and restriction in regards to oxygen therapy. The marketing for this system may be challenging if the device becomes expensive. 
CONTACTS

To research the issues surrounding this design, our group will assess current methods of oxygen therapy in case studies and through patient and nurse surveys. Extensive background research on the need, design specifics, and FDA regulations will be conducted by the group.  

Guy Guimond (guimondge@upmc.edu) – previously developed oxygenator flow meter with senior design group of 2006-2007.
2

