Verification and Validation Test Plan

Pneumatic Chest Compression Device for CPR

Testing of Physical and Operational Characteristics 

a. Performance requirements: Must be portable and easy to use by the resuscitator. Compact/lightweight as possible.


The device will be verified by EMS workers, who are the target user population. They will evaluate the device to determine whether it is feasible for them to carry from an ambulance to a patient out in the field, in addition to all that they must carry already. They will also determine whether the device is compact enough to store on-board an ambulance.


EMS workers will also use the device on resuscitation manikins, to determine ease-of-use.


In addition, EMS workers will validate the device by determining whether or not such a device provides enough of a service (decreasing effort required by CPR) to be worth transporting and using.

b. Safety: Must not harm patient in any way. Device will not have any sharp areas or abrasive material. Minimal effort needed to transport and operate device.


The device will be tested with pressure sensors, to measure the maximum amount of pressure it may exert on a patient. The device itself will be carefully examined for any sharp edges or abrasive material. Eventually, the device will be tested on animal and human subjects (cadavers) and evaluated for abrasive parts.
c. Accuracy and Reliability: The compressions must be able to occur at a rate of 100/minute and compress the chest 1 ½ to 2 inches.


The device will be tested on resuscitation manikins and the rate of chest compressions and depth of chest compressions will be measured.
d. Life in Service and Shelf Life: The compressor must be able to work several times a day, up to an hour per use. Ideally the pump should work indefinitely and not require replacement parts.  


The device will be subjected to various fatigue tests and stress tests to determine durability.

e. Operating Environment: Device should function in a wide range of temperatures (approximately –20°C to 40°C) in order to be used indoors or outdoors, at the scene of an accident. It should be able to withstand environmental conditions, including rain, snow, and humidity. The device will be operated by EMTs, doctors, nurses, and other health professionals. The device may also be used by other persons trained in CPR.


The device will be tested in various environments (indoors and out) to determine durability and resistance to the elements.

f. Ergonomics: Device should not require extreme force to operate foot pump. Device should be lightweight and portable.


The device will be tested by EMS workers and other persons trained in CPR to determine how much effort is required to operate the pump and whether it puts excessive strain on any part of the body. Using the device should be easier (less tiresome) than traditional CPR.

g. Size: Device should fit a range of body sizes. It should be small enough to easily carry in one hand as well as store on an ambulance shelf. 


The prototype will be designed to fit a resuscitation manikin, however later models will be fitted to various body sizes.

h. Weight: Device should not weigh more than 5 pounds. 


The device will be weighed. EMS workers will determine whether the device is light enough to carry in addition to their usual gear, as well as not be too heavy for storage on an ambulance.
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