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Function:  This purpose of this device is to make self-administered subcutaneous insulin injections easier to perform.  The device is also intended to reduce the risks of tissue trauma, needle bending, and needle breakage.  The device will accomplish these tasks by complementing the function of an insulin pen.  It will be composed of solid two parts: an inner sleeve and an outer sleeve of slightly greater diameter.  The inner sleeve will attach securely to the pen.  The outer sleeve will slide up and down along the long axis of the pen.  The bottom of the outer sleeve will be a circular base, which will rest on the patient’s skin during injection.  This base will stabilize the needle and the pen, making injection easier and reducing the degree to which the needle will move once in the patient’s tissue.
Client requirements:
The injection guide must:
· Have a large enough base diameter to effectively stabilize the pen and needle during injections.
· Attach securely to the pen.

· Be compact enough to not significantly hinder the convenience and portability of insulin pens.
· Not obscure the dosage window of the pen.
· Not interfere with removal and replacement of the pen cap.

· Allow the needle to enter the skin at a 90º angle.
· Not introduce the potential for additional tissue trauma (i.e. bruising, abrasion) where the device contacts the skin.
· Allow the inner sleeve and pen to slide smoothly along the long axis of the pen.

· Allow a sufficient range of motion for the pen to be drawn back, plunged into the skin, and withdrawn after insulin is discharged.
Design requirements: 

1. Physical and Operational Characteristics 

a. Performance requirements: The device must be able to fit most pens that are currently on the market.  It must be strong enough to withstand the forces that are applied during administration of the injection.  The two pieces must slide smoothly against each other.
b. Safety: The material of the device should be hypoallergenic.  The base that contacts the skin should be made of a padded, non-slip rubber.  Light-weight material should be used so that the device does not cause strain in elderly patients.  The device must be durable enough to prevent splintering of the material.
c. Accuracy and Reliability:  The device should be manufactured with a high level of precision in order to ensure proper clearances between the inner sleeve and outer sleeve, as well as between the inner sleeve and the pen.  Clearances that are too large or too small would hinder the function of the device.
d. Life in Service: The product should withstand normal daily use for many years.  
e. Operating Environment: Since insulin is stored in the refrigerator, the injection guide must be able to withstand cold temperatures without becoming brittle or otherwise compromised.  
f. Ergonomics: The guide should be sized to fit the hands of an appropriate percentile of the population.  It should be constructed in such a way that decreased digit strength is not an impediment to usage.  The base should incorporate a feature that allows the patient to hold it securely against his skin.   

g. Size: The inner sleeve of the device should be 25-40 mm in length.  The diameter of the inner sleeve should be large enough to accommodate a pen, but small enough to hold it securely.  The outer sleeve diameter should be no more than 5 mm greater than the inner sleeve diameter.  The length of the connections between the outer sleeve and the base should be 80 mm long.  The base should be 35-40 mm in diameter.
h. Weight: The device should not weigh more than four ounces.   

i. Materials: The entire device should be composed of a light, durable plastic, with a rubber-coated base.  The materials should all be hypoallergenic. 
2. Production Characteristics 

a. Target Product Cost: The cost should be no more than $15.  This device would be reusable, so this expense would not but a significant additional economic burden for insulin dependent patients.


3. Miscellaneous 

a. Standards and Specifications: The device should be classified as an FDA Class II device under Part 880, Subpart G: General Hospital and Personal Use Miscellaneous Devices.  The predicate device is Inject-Assist, a device that holds a syringe and insulin bottle in place as insulin is withdrawn from the bottle into the syringe.
b. Customer: The customer would be any insulin dependent diabetic patient who wishes for greater ease of use with insulin pens.  The device would be most useful to those with decreased digit strength and/or hand tremors, especially the elderly.
c. Patient-related concerns:  The device should be wiped down with alcohol after each use so that there are no biohazard concerns. 

d. Competition: While there is no device currently on the market that performs the same function as the injection guide, the success of the product relies on the prevalence of insulin pens.  Insulin pens compete with syringes and pumps.  Syringes are manufactured by a wide variety of companies.  They are less expensive than pens, but pens offer greater functionality, ease of use, and portability.  Insulin pumps are convenient and discrete, but they are by far the most expensive insulin delivery system.  They can cost over $5000.  Several examples of insulin pump manufacturers are Animas, DANA Diabecare USA, Deltec Inc, Medtronic, and Nipro Diabetes Systems.  Despite the convenience offered by pumps, they cannot fully supplant injections, as insulin dosages must sometimes be fine-tuned using a syringe or a pen. 
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