Initial Hazards Analysis:

Foot Operated Chest Compression Device for CPR

1) Product Requirement Errors

a. Device is to bulky and not easily transportable

i. Chose wrong materials, design is not small enough to elicit use

ii. Risk: Minor

iii. Redesign to make lightweight and compact for EMS personnel

2) Design Errors

a. Chest cuff does not exert a force large enough to properly compress chest

i. Risk: Major/Moderate

ii. Device needs to be redesigned or pressure regulation needs to be built into device to allow proper chest compression force.

b. Chest Cuff fails to deflate which keeps chest in a deadly compressed state

i. Tubing malfunction preventing decompression between compressions.

ii. Risk: Major

iii. Tubing connection needs to be redesigned to function properly and safely for the service life or the device. An emergency deflate must be incorporated into the device.

c. Chest cuff over-inflates

i. Design allowed for an undesirable amount of force to build up in chest cuff

ii. Risk: Major

iii. Should label cuff to illustrate to operator correct positioning of cuff and design cuff to not buildup a damaging amount of pressure

d. Foot pump requires too much pressure to easily compress

i. Did not design to be easy to use

ii. Risk: Major

iii. Device should require little force to compress foot pump

3) Mechanical Failures

a. Chest cuff fails to deflate which keeps chest in deadly compressed state

i. Tubing malfunction preventing decompression between compressions

ii. Risk: Major

iii. Tubing needs to be redesigned to function properly and safely for the service life of device. An emergency deflate must be incorporated into the device.
b. Chest Cuff compresses chest with too much force causing rib or internal organ trauma

i. The device allows too much air pressure to reach the cuff. This would most likely be due to pump error
ii. Risk: Major

iii. Design functionality should prevent a force greater than needed for proper chest compression for being applied to patient. Pump design must work without malfunction for the service life of device

c. Chest cuff fails to inflate and compress chest

i. Chest cuff material failure, pinched tubing, foot pump malfunction

ii. Risk: Major

iii. Foot pump, chest cuff, and tubing must be rigid enough to withstand normal wear and tear over service life. Operator must check for kinks in tubing as stated in instructions.

4) Material Failures

a. Chest Cuff ruptures or leaks

i. Improper choice of material for chest cuff

ii. Risk: Major

iii. Redesign of chest cuff material to be stronger and elastic enough to withstand pressure during the service life.

b. Tubing rupture

i. Improper choice of material for tubing

ii. Risk: Major

iii. Redesign of tubing material to withstand pneumatic pressure without rupture during service life. Tubing must also be abrasive resistant to prevent normal wear from eliciting a rupture.
c. Chest cuff becomes contaminated

i. Material not washable

ii. Risk: Minor

iii. Should be made of a washable material such as plastic and label should contain proper cleaning procedures

d. Hole in foot pump

i. Weak material and/or damage

ii. Risk: Major

iii. Device should be durable to allow for a long lifetime in service

5) Operator Errors

a. Operator fails to properly secure chest cuff around patient

i. The chest cuff ratchet mechanism is not properly used to tighten around patients chest

ii. Risk: Major/Moderate

iii. Operator training and instructions for cuff uses printed directly on cuff

b. Operator fails to place chest cuff in correct location

i. The chest cuff does not properly compress chest, may cause injury.

ii. Risk: Moderate

iii. Instructions for chest cuff placement printed on cuff, operator training

c. Operator fails to fully compress foot pump

i. The device fails to function at proper 100 compression/min frequency

ii. Risk: Moderate

iii. Operator training and instructions for use printed on cuff and foot pump

d. Operator injury due to improper use of device

i. Operator is trying to use device improperly

ii. Risk: Moderate

iii. The device when used according to instructions would not cause operator injury

Risk Scale:

Major –        Patient death, operator death

Moderate –  Patient injury, optimal treatment is not received by patient, and/or injury to    operator

Minor –        No injury to patient or operator
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