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Intraosseous needle
Product Design Specifications – Rev 1
Function:
· An intraosseous needle with sideports along the end used to deliver fluids (drugs or blood products) directly into the lumen of long bones of the body.  The needle is implanted into the bone using a screwing mechanism or a needle “gun” that shoots the needle into the lumen of the bone near the flat portion on the top of the proximal end of the tibia.
· In current needle design, it is possible for the tip of the needle to get embedded into the bone on the other side of the lumen.  If this occurs, no bone marrow can be aspirated and no blood or drugs can be delivered as the hole on the tip of the needle is lodged in the bone and blocked.  This creates a situation where the hole in the bone needs to be reinserted.

Client Requirements:
· Trained medical professionals (paramedics, EMTs, doctors, nurses, etc.) will use this product on patients (possibly emergency patients) who need blood products or drugs when intravenous access is not possible or feasible  .
· This product will be used primarily in ambulances during emergencies as a alternative to intravenous lines.  This product will also be used in clinical settings for intraosseous access including bone marrow sampling.  
1. Physical and Operational Characteristics 

a. Performance requirements: This device is intended to be a one time use product.  The device will be inserted in less than 30 seconds and will remain in the patient for up to 1-4 hours.  It should be able to punch through an average 75 kg adult’s tibia while maintaining mechanical integrity.
b. Safety: This device will need to be labeled with standard sharps usage and disposal guidelines.  The needle should not be reused after being inserted into a patient.  The operator should wear proper body substance isolation gear while handling the device.   The needle should not be used if the sterile packaging has been compromised.  
c. Accuracy and Reliability:  The device should be accurate enough that proper insertion can be obtained quickly and efficiently.
d. Life in Service: Once inserted into the patient, the needle will be used for 1-4 hours before being disposed of.
e. Shelf Life: In its original packaging, the needle should last a year.  Once opened and inserted into a patient the needle should be disposed within 3-4 hours.
f. Operating Environment: This device will be used in standard ambulance conditions, hospitals, and other emergency response settings.
g. Ergonomics: This device will have a stable comfortable grip for the handler which will be able to support the force of being inserted into bone.
h. Size: This will be a 15 gauge intraosseous needle with a handle that fits comfortably into the average adult hand. 

i. Weight: This device will weigh no more than 45 grams.
j. Materials: The needle will be constructed from 316 stainless steel while the handle will be constructed from a durable plastic.
k. Aesthetics, Appearance, and Finish:  The handle should be an aesthetically pleasing color, such as a cool, neutral color.  The stainless steel needle should be smooth.
2. Production Characteristics 

a. Quantity: Two prototypes will be constructed. 

b. Target Product Cost: The cost of producing each needle prototype will be under $100.
 

3. Miscellaneous 

a. Standards and Specifications: Before commercial use, FDA approval will be required, since it is a class II device.
b. Customer: The needle should be easy to use and dispose of.  The needle should be very sharp to minimize the force needed to puncture the bone.  It should also be easily storable on a standard ambulance. 

c. Competition: Are there similar items which exist (perform comprehensive literature search and patents search)? 

1. The following companies currently produce manually inserted intraosseous needles:

a. Cook, Jamshidi, Illinois Sternal

2. The following companies currently produce automatic insertion intraosseous devices:

a. Vidacare (EZ-IO), Waismed (B.I.G. Injection Gun)

