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Human Factors analysis in risk management (Intrasseous Needle) Rev 1
Device Overall Characteristics:
· The purpose and operation of the device: To deliver drugs to the patient's circulation via the bone marrow or to aspirate bone marrow, even in the event that the distal end of the needle becomes lodged in the bone lumen.      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.
· The patient populations on whom the improvement will be used: Patients on whom establishing conventional IV access is either not possible or desirable.  Examples include trauma patients (such as shock), infants, etc.
· A description of the physical device: This device is a 13-18 gauge intraosseous needle with sideports along the distal end with a handle that fits comfortably into the average adult hand.  It will weigh no more than 45 grams and is powered by the operator.
· A comparison of device use with other devices currently in use that operate similarly to perform similar tasks: In current needle designs, 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.  Our redesign include a series of sideports in the distal end which will allow drug administration or bone marrow aspiration to continue even if the above scenario occurs, where as current needles would need to be taken out and reinserted.
· A description of how the device addresses the needs of intended users: This device provides the desired alternative route of drug administration through the bone marrow and so maintains the same functionality of current intraosseous needles while eliminating the need for reinsertion of the intraosseous needle in the event of tip occlusion. 
Device User Interface:
· The physical characteristics of the user interface: The needle is smooth and has an angled bias grind on the end to facilitate penetration of the bone.  The side ports are near the distal end.  
· The operating logic of the user interface:  The needle is injected into the patient by pressing the distal end up against the tibial tuberiosity (or other desired injection location), and pushing down into the bone while twisting the handle, like a screw.
· Existing or anticipated labeling materials that will be provided to the user with the device, e.g., labels on the device itself, packaging, operating instructions, and training materials: A basic diagram showing the operating instructions will be included with the box of needles.  Each intraosseous needle will be packaged and labeled with the manufacture date, expiration date (if applicable), lot number, and gauge size.  Any other special labels (such as "for pediatric use only," "one time use only") will be added if the need for such labels arises.
Device Use:
· How the user interacts with the device user interface:  The physician or medical technician, with their hands sterilized, will operate the device manually, and have an understanding of intraosseous needle insertion/operation procedure.

· How the device is set up and maintained: The needle and needle handle will be removed from their separate packaging, as well as the safety cap from the needle being removed.  Then, the needle handle will be attached to the needle.  Medicine will then be drawn into the device, making it ready for use.  Because a new needle will be used for every insertion, the needle does not have to be maintained over a long period of time.  The needle handle, however, can be maintained for future use by keeping it sanitized and in normal working condition. 

· The primary tasks that the user is expected to perform:  The user will administer fluids or aspirate bone marrow through the use of the needle.

Device User Population:
· The intended population of device users:  The device users will be paramedics/doctors who will be using the needle on patients who require immediate attention towards their blood circulation, but because of the inaccessibility of the veins during a state of shock, this circulatory access must take place via bone.   
· The characteristics of the device user population that were considered:  Because the device user population consists of a variation in level of professional clinical training, the device has been designed in a way that does not require the device user population to be highly skilled in needle operation techniques. Of course, there will need to be some level of training that is sufficient enough to delineate the responsibility associated with using this needle.

· The training and information tools that the user population will require to operate the device safely and effectively:  The training that the device user will receive will consist of the formal training that is standard to normal intraosseus needle use, with the added element of familiarizing the users with the slight differences between the new design and current products of which the users already have experience using.  

· The population of users for which the device is not intended to be used:  With this design, the device is not to be used by the patient. 

Device Use Environment

· Environments for which the device is intended to be used: The device is intended for two applications, to establish intraosseous access in emergency care prehospital settings and for marrow sampling in clinical settings.  This device will be used in the field in emergency care and thus may be used in any location, including buildings, outdoors, and inside stationary or moving vehicles.  It will also be used in hospitals.
· Environments for which the device is unsuited, or which can be expected to affect device performance (if applicable): This device is at times required to be used in unstable conditions, for example during patient transport in a rescue response vehicle.  This increases the difficulty associated with inserting the device, requiring greater user skill.
Human Use-Related Hazards

· The use-related hazards that have occurred with similar, already clinically available, devices: Multiple bone insertions, tissue damage (severity dependent on insertion site and technique.)
· The processes used to identify and prioritize use-related hazards: In vitro studies.
· The use-related hazards that have either been identified during development or have occurred with this device during early testing: Device not tested yet.
· How significant use-related hazards were mitigated or controlled during design and development: Insertion forces were estimated to ensure that the mechanical strength was sufficient to prevent damage.  The examination of blood damage in blood sample after infusion.
· Potential hazards associated with the device being developed (what can go wrong?): Human error may result in needlesticks, improper insertion, broken needles, infection resulting from contamination or open wound exposure, bending of the needle, tissue damage, potentially including nerves or veins or arteries, and damage to red blood cells.
· Why strategies used to address use-related hazards are appropriate:  These strategies will be used to demonstrate that the needle will not bend or break during use.  They will show that the size, location, and flowpath of the infusions will not cause excessive blood cell damage.
Proposed Verification and Validation:

· Possible testing and evaluation processes that could be used to determine whether device use design considerations have been achieved: In vitro assessment of our needle designs will be done using porcine models.  A sample of porcine tibia was used to verify the devices ability to puncture bone and gain access into the intraosseous space.  Literature suggests that porcine bone structure and composition serves as an adequate template for testing intraosseous needle use and that the results found from the testing is comparable to what would happen in a human.  
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