· Device Overall Characteristics
· The purpose and operation of the device:

· Our device is to allow diabetes patients, who have trouble self-medicating, better control over their insulin injections. 
· The patient populations on whom the device will be used:

· The device will aid in self-medication; and therefore, will target patients outside of a clinical setting, specifically at home users.  
· Needs of User

· When making an injection the pen or syringe must remain at a ninety-degree angle while the plunger is being depressed to ensure needle does not bend or break.  For experiencing problems with dexterity, such as arthritis, peripheral neuropathy, and stroke, this can be difficult.  

· Physical Design 

· Our stand will rest on the patients’ skin while they make their injection, restricting all lateral movement, decreasing the risk of pulling the needle out of the skin or having it break off during the injection.  The guide will be lightweight, being no heavier than an insulin pen.  Any number of current delivery systems can be used with the guide due to the rubber molding on the inner sheath.  There will be no modification to the insulin pens or syringes.

· Comparison of similar devices:

· Currently most companies have attempted to make insulin delivery more “user friendly” by increasing the physical size and using larger displays.  They also feature convenient “dial a dose” knobs, where a patient simply selects a number that corresponds to the correct dose.  This allows patients with decreased dexterity to retain their grip on the devices better.  Current devices do not address the risk of needle positioning while making an injection.

· Device User Interface:
· Physical characteristics of the user interface:

· Because of the device’s target customers, the device itself will need to be extremely easy to use and require only one or two additional “steps” when making an injection.  Initially, the patient will have to insert their current method of delivering insulin into the guide.  After making sure the delivery device is secure, the patient is ready to start using the device.
· Anticipated labeling materials:

· A simple instruction manual, showing the above steps will accompany the guide.  There will be both pictures and short statements to aid the patients when first using the device.
· In addition to an instruction manual, the patient may have multiple guides, each one pertaining to a different type of insulin.  Each guide will be color coded according to the coloring standards already in place for insulin
· Device Use: 
· How the user interacts with the device user interface:

· Our proposed design would consist of a base, which allows the needle to be positioned at a 90-degree angle.  The patient would hold the base with their fingers.  The inner sheath is then slid down, inserting the needle.  The injection is made, and the patient slides the inner sheath back up, removing the needle from the skin.  

· How the device is set up and maintained:

· The device has no setup or maintenance.  The patient is simply required to load their insulin delivery system into the guide.
· The primary tasks that the user is expected to perform:

· The user would be expected to simply load the pen or syringe in the guide when starting a new pen (or for every syringe.)  
· Device User Population:

· The intended population of device users:

· The intended population of device users is insulin dependent type I diabetics which self-administer subcutaneous insulin shots.

· The characteristics of device user population that were considered during the design:

· Since our device was developed in order to make insulin injections easier, the population that must receive these injections must be considered.  For example, the small hands of children were taken into consideration and also, the arthritic hands of the elderly.  Also, the unsteadiness of people’s hands was also taken into consideration.  

· The training and information tools that the user population will require to operate the device safely and effectively:

· The information necessary for the user population to operate the device safely and effectively will be included in the packaging.  Instructions will include appropriate sterilization techniques, and how to properly inject insulin with the device.  The user must be sure to keep the guide pushed firmly to the skin.
· The population of users for which the device is not intended to be used (if applicable):

· This device is not intended to be used by people who are not insulin dependent.  The device will not help patient who cannot self medicate due to reasons beside dexterity.
· Device User Environments
· Environment which the device is intended to be used:

· This device can be used by patients in a variety of settings.  Patients will be able to administer injections safely in the comfort of their own homes, while EMS units will be able to utilize the benefits of the device in the field.  This device is small enough that a patient can bring it with them anywhere.  

· Human Use-Related Hazards

· The use-related hazards that have occurred with similar, already clinically available devices:

· The device itself (injection guide) does not present significant hazards, but the associated pens or needles with which the device is intended to be used present several issues.  Hazards that have already occurred include accidental needle sticks, needles breaking off in tissue, and inaccurate dosages.

· The processes used to identify and prioritize use-related hazards:

· The hazards associated with insulin injections are bending and breaking of needles, incorrect dosage being administered, or the wrong type of insulin being used.  The identification of these hazards is based on speaking with several clinicians, and the resulting FMEA/Fault Tree analysis that was done as part of the design history file.  The prioritization of these hazards is based on the severity of potential complications.  Inaccurate dosages are the most serious hazard, as they can result in death.  Needles breaking in tissue present a moderate infection risk and must be surgically removed.  Accidental needle sticks are relatively benign.

· The use-related hazards that have either been identified during development or have occurred with this device during early testing:

· Since the device complements currently available pens and needles, the identified hazards are the same as those associated with such devices, i.e. needle sticks, needle breakage, and inaccurate dosages. 

· How significant use-related hazards were mitigated or controlled during design and development:

· The device has a base that will reduce motion in the lateral directions.  The risk of inaccurate dosages can be due to the bending of the needles themselves, inaccurate filling of syringes and can be related to the design of the pens and needles themselves.  The device has sought to minimize needle bending, but cannot address the inaccurate filling of syringes, or the specifics of any insulin delivery system.
· Why strategies used to address use-related hazards are appropriate:

· Our current design direction aims to reduce the risk of broken needles.  It also makes the overall injection process easier, especially for older patients who may have tremors in their hands.  This approach is appropriate because it has a high potential to limit the range of motion of the pen/needle during injection, reducing the risk of needles breaking off.

· Proposed Verification and Validation
· Possible Testing:

· Before going to market, numerous trials of injections will be administered using our device.  These injections will be performed on pig skin, which is similar to human skin.  The amount of times the needle breaks and does not break, as well as the delivery of the wrong dose, will be recorded.
· Clinical and patient interviews will also be performed to ascertain the usability of the design.  Modifications can then be made from the feedback gained from the interviews.
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