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1.0 Purpose

1.1. The analysis lists all faults, spanning all possible sub-system failure modes (such as electrical device failing open, short, or intermittent) but need not include a complete component-level analysis.  Each fault is defined by failure of any part of the device to operate as intended (within specification).

2.0 Scope

2.1. This document affects other documents related to Risk Management.

3.0 References

3.1. SP-00057: Risk Management Planning

3.2. 2004-0004: Human Factors Engineering

3.3. 2004-0005: Initial Hazard Analysis

3.4. 2004-0006: Fault Tree

4.0 Revision History

4.1. Revision 1

· Reformatted document for standard controlled document form

4.2. Revision 2

· Addition of failure modes: sepsis, thrombosis, and hemolysis.

· Removal of failure modes concerning RF technology. 

· Addition of section 4.0: Revision History.

	Function or Component
	Failure Mode
	Effect on System
	Possible Hazards
	Risk Index
	User Detection Means
	Applicable Controls

	Pressure sensor
	Mechanical detachment of sensor
	Loss of integrated LAP monitoring device
	Continued possibility of LA suck-down; potential migration of detached complex
	8
	Loss of LAP signal or erratic signal; system alarm
	Ultrasound or other imaging technique upon placement

	"
	Electrical transmission to heart muscle
	Effect on LAP signal transmission
	Possible shock to patient; fibrillation
	12
	(Patient will be on heart monitor)
	Coat entire complex with polyurethane

	"
	Damage to sensor
	Loss of integrated LAP monitoring device
	Continued possibility of LA suck-down
	14
	Alarm for loss of LAP signal
	Redundancy: 2 sensors

	"
	LAP signal higher than actual LAP (e.g. sensor pressed against heart wall)
	Pump speeds too high, based on false LAP reading
	Possible LA drainage or suck-down
	10
	N/A
	Placement of complex in lumen of cannula tip

	"
	LAP signal lower than actual LAP
	Premature decrease of pump speeds
	Inadequate blood perfusion support
	14
	Alarm for low LAP readings
	N/A

	Transmitter
	Loss of data transmitting capability
	Loss of integrated LAP monitoring device
	Continued possibility of LA suck-down
	14
	Alarm for loss of LAP signal
	Redundant signal pathways

	Human interaction
	Enlarged tear at septal puncture site
	Mixing of oxygenated/ unoxygenated blood 
	Less oxygenated blood pumped to periphery
	15
	Ultrasound or other imaging technique upon placement
	Ultrasound or other imaging technique upon placement

	"
	Sepsis
	Unsterile material allows for implantation of colony forming units.
	Bacterial infection and deteriorated patient health
	8
	Test for presence of common bacterial strains
	Antibiotics and good quality systems.

	"
	Thrombosis
	Clot could block blood flow through the system.
	Ischemia, stroke or system damage.
	10
	Test for stagnant blood flow zones.
	CFD and flow analysis.

	"
	Hemolysis
	Turbulent flow causes damage to blood cells
	Ischemia, blood vessel damage
	10
	Test for turbulent flow
	CFD and flow analysis.

	Power source
	Loss of power to sensor chip
	Loss of integrated LAP monitoring device
	Continued possibility of LA suck-down
	11-14
	Alarm for loss of LAP signal
	Back-up power source 
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