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Function:  The goal of this project is to create an intravenous (IV) tubing organizer to minimize the entanglement of several IV lines that can place a hospital patient at risk.  The organizer will eliminate the hazard caused by the tangled tubing, while maintaining the functionality of the IV line.  Use of this device will decrease the amount of time spent straightening tubing, thereby increasing hospital efficiency.
Client Requirements:
· Device needs to be compact, light, and inexpensive

· Device should be disposable, but still re-loadable
· Device cannot occlude IV tubing

· Device cannot contain any magnetic materials

· Device must not harm the patient or user
· Device needs to be durable

Design Requirements: The IV tube organizer should effectively hold ~5-8 feet of IV tubing in an organizer, such that it minimizes entanglement of multiple lines while maintaining the functionality of an IV tube.

Physical and Operational Characteristics
a.) Performance requirements: The device is to be used continuously for the duration of the stay of a single patient.  Ideally, the device will then be discarded and a new device employed for a new patient.  The device must withstand regular tubing replacements every three days or less.  In addition, the device must be able to handle tubing length adjustments a minimum of five times daily.  The device should be able to withstand short term misuse by untrained personnel and abuse by the patient, since most patients will be children.  The device will most likely be used within the vicinity of an MRI scanner.
b.) Safety: The device should be sanitary but need not be sterile, since the tubing contained within it is sterilized.  On this note however, the device must not occlude or damage the tubing in any way.  Since the device may be used in conjunction with MRI scanning, the device ideally must contain no magnetic materials.  If the device must contain something magnetic, a safe radius from the MRI scanner must be determined and clearly labeled on the device.  Any mechanical operating procedures for retractable components or length-locking mechanisms must have clear instructions spelled out and placed on an obvious label near the operation switches or buttons.
c.) Accuracy and Reliability: The accuracy and reliability of the medical syringe pumps must not be hindered or changed by the device.  The device itself has no accuracy issues, but it must reliably retract and extend lengths of tubing over its life in service.  Any locking mechanisms must not fail, as this could potentially cause forceful removal of tubing from the patient.

d.) Life in Service: The device must be able to last at least one week, with adjustment/operation a minimum of 5 times per day.  Since the device will be discarded after the patient is released, no service should be required.

e.) Shelf Life: The device must be able to operate at normal room temperatures (68˚F), with a variance of about 10 degrees Fahrenheit.  It must also be able to withstand storage and shipping temperatures between 20 and 120 degrees Fahrenheit.

f.) Operating Environment: The device will only be exposed to the controlled conditions of a hospital room.  For this reason, the device should not and must not be exposed to significant amounts of dirt or dust.  The device must handle external forces such as being bumped or dropped by the user or patient.  Also, since the device will be used around pediatric patients, it must be designed to protect against tampering or abuse by children.
g.) Ergonomics: The device must be sensitive enough so as not to pull IV tubing from the patient.  The device will be placed proximal to the patient's location.  The device must be easily accessible to prevent blockage within the tubing.  The device should not be out of reach of the user to function correctly.
h.) Size: The device must be as compact as possible and should be mobile, as it must accompany the patient in transport.  The overall size should be minimized and comparable to that of syringe pumps.

i.) Weight: The device must be light enough to lift and place on top of the patient’s bed.  If suspended between bed and pump, the device must be extremely light so as not to tear or pull on IV tubing.  If attached to a pole, the device should still be light, but it is less of an issue.
j.) Materials: Optimally, the device cannot be comprised of any magnetic metals, due to potential interaction with an MRI machine.  The device should utilize lightweight materials, but be able to withstand external forces.  The device does not need to be sterilized, but should be sanitary. 

k.) Aesthetics, Appearance and Finish: If designed to house multiple IV lines, the device should ideally be color-coded to keep track the different lines.  The texture of the device should be smooth and should not have any sharp corners or roughness.  The device should resemble professional hospital equipment.
Product Characteristics
a.) Quantity:  Initially a single prototype will be built; if successful, it can be reproduced according to hospital needs.  This device may also be used by adult hospital patients, increasing the annual quantity needed.   
b.) Target Product Costs:  As is typically the case, production costs should be kept to a minimum.  Since the cost of IV tubing is around $3.00 per eight feet and tubing is replaced every three days, the cost for the organizing device itself should not be much more.  The projected target cost is $6-10 per unit.
Miscellaneous
a.) Standards and Specifications: Device must meet FDA approval for hospital use.  

b.) Customer:  The client wants a device that allows tubing to be extended while in use and retracted while not in use.  The customer would prefer that the device be small in order to attach to the side of the IV pole or the hospital bed itself.

c.) Patient-related Concerns: The device itself does not need to be sterile, since the tubing contained by it is sterilized.  The device must allow leeway as to not injure the patient in the event that the IV tubing gets accidentally pulled.

d.) Competition: There are currently several patented organizers on the market that allow for the separation of IV tubing.  Subsequent research has shown that there is currently no spring loaded dispenser in existence.
