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1.0 Purpose

1.1. To identify potential hazards associated with the device.

2.0 Scope

2.1. This document affects document development for a Risk Management File/Report

3.0 References

3.1. SP-00057: Risk Management Planning

3.2. SP-00008: Product Development Procedure

3.3. 2004-0001: Product Design Specifications

3.4. 2004-0003: Function-Means Tree

3.5. 2004-0004: Human Factors Engineering

3.6. 2004-0006: Fault Tree

3.7. 2004-0007: FMEA

3.8. TP-0001: Pressure Sensor Accuracy

3.9. TP-0002: Detect Rapid Pressure Changes

3.10. TP-0003: Sensor Response to Suction

4.0 Subject Headings

4.1. Tissue damage in left atrium


Cause: pump speed (RPM) too high for native heart blood output causing collapse of LA


Risk: 6

System’s Intended Response: <current> alarm when specified blood flow cannot be achieved (requires user response) <proposed> auto-safety adjustment feature that reduces pump speed under low native blood supply conditions

4.2. Detachment of pressure sensor-RF transmitter complex during insertion

Cause: mechanical force applied to the cannula tip during insertion is sufficient to detach complex

Risk: 8

System’s Intended Response: Complete coating of complex with polyurethane

4.3. Enlarged tear at septal puncture site ( mixing of oxygenated/unoxygenated blood

Cause: increased diameter at tip relative to rest of cannula due to sensor-RF transmitter complex 

Risk: 15

System’s Intended Response: prevention by placement of complex inside cannula

4.4. Electrical shock to heart muscle ( fibrillation

Cause: voltage transmitted from sensor/RF transmitter complex to heart muscle

Risk: 12

System’s Intended Response: none

4.5. Unnecessary decrease of pump speed ( inadequate perfusion support supplied by system (Ischemia)

Cause: incorrect left atrial pressure (LAP) measurements due to incorrect placement of cannula (e.g. against the heart wall)

Risk: 14

System’s Intended Response: alarm for low LAP readings (requires user response)

4.6. Failure of electrical components

Cause: loss of power to chip, loss of signal transmission between chip and RF transmitter, failure of intermediate components, or interruption of transmission of RF data signal

Risk: 12

System’s Intended Response: alarm when no signal input is detected (requires user response)

4.7. Thrombus Formation

Cause: cannula design changes may result in stagnation zones, which increase the potential for thrombosis

Risk: 10

System’s Intended Response: use CFD and flow visualization techniques to verify that re-design does not significantly disrupt flow dynamics of previous design

4.8. Hemolysis

Cause: cannula design changes result in eddy zones or general increase in Reynolds’ numbers, which increase the potential for hemolysis

Risk: 10

System's Intended Response:  evaluate system using CFD and flow visualization to reduce turbulent flow in the design.

4.9. Sepsis
Cause:  lack of sterility on biomaterial surface leading to bacterial adhesion to the cannula surface. 

Risk:  8

System's Intended Response:  Use sterility assurance level to provide evidence that there is less than 1 in a million chance of implanting material with colony forming units.

5.0 Revision History

5.1. Revision 1

· Addition of hazard: "Failure of electrical components"

5.2. Revision 2

· Reformatted document to include section 1.0: purpose, section 2.0: scope and section 3.0: references.

· Addition of section 4.7: "Thrombus Formation"

· Addition of section 4.8: "Hemolysis"
· Addition of section 4.9: "Sepsis"
· Addition of section 5.0: Revision History
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