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1.0 Purpose

1.1. To define specifications to be met by the product design.

2.0 Scope

2.1. Function-Means Tree

3.0 References

3.1. SP-00008: Product Development Procedure

3.2. 2004-0003: Function-Means Tree

3.3. 2004-0004: Human Factors Engineering

3.4. 2004-0005: Initial Hazard Analysis

3.5. 2004-0006: Fault Tree

3.6. 2004-0007: FMEA

3.7. TP-0001: Pressure Sensor Accuracy

3.8. TP-0002: Detect Rapid Pressure Changes

3.9. TP-0003: Sensor Response to Suction

4.0 Subject Headings

4.1  Pressure Sensor:

· Pressure sensor accuracy within range: 0-15 mmHg

· Pressure sensor not damaged by much higher pressures that may occur

· Pressure sensor accuracy within extended low range (0 mmHg or even negative, i.e. under suction conditions)

· Pressure sensor must have quick response time to allow detection of rapid changes in LAP

· Pressure sensor must be small enough to fit on the cannula wall without altering blood flow dynamics

· Pressure sensor must be accurate when used with entire TandemHeart( PTVA System (including pVAD pump and controller)

4.2  Signal Transmission:

· Incorporate some means of pressure signal transmission: RF?

· RF signal must be able to penetrate human chest wall

· No significant deterioration of signal during transmission

· No interference with or disruption by OR or Cath Lab equipment (consider EMC)

· RF signal transmission must be compliant with FCC regulations for RF exposure

4.3  Compatibility:

· Pressure sensor & RF transmitter functionality not affected by submersion in blood environment (~37oC) for several days/weeks
· No increased biocompatibility issues due to cannula design modification

4.4  Manufacturing Considerations:

· Cannula material = mounting substrate = polyurethane
· Pressure sensor should be located at cannula tip 
· Space available for pressure sensor ~ .1 in2
· Pressure sensor & RF transmitter should be able to withstand short exposure to high temperature conditions (65-70oC) necessary to cure polyurethane in cannula manufacture process, with no damage to functionality
· Cannula modification must not disrupt flow dynamics

5.0 Revision History

5.1. Revision 1

· Changed in section 4.1: application range from 5-10mmHg to 0-15 mm Hg

· Added in section 4.1: Changed pressure sensor specifications to emphasize size and accuracy requirements for the pressure sensor

· Removed from section 4.2: signal transmission considerations for the pump controller

· Added in section 4.2: FCC compliance for RF exposure

· Added in section 4.4: specification of curing temperature (65-70oC); & cannula modification should not disrupt flow dynamics

5.2. Revision 2

· Reformatted document to include sections 1.0: purpose, section 2.0: scope and section 3.0: references.
· Partially added section 5.0: revision history.
5.3. Revision 3

· Completed section 5.0: revision history
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