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1.0 Purpose

1.1. Focus upon areas of failure that can occur during product manufacture and service as a result of weakness in design

1.2.  Process FMEA concentration on reasons for potential failure during manufacture and service resulting in non-compliance to specific or design intent

2.0 Scope

2.1. This document pertains to bioreactors and bioreactor systems developed by and for the Bioreactor Perfusion Lab and the Bioreactor Group at the University of Pittsburgh McGowan Institute for Regenerative Medicine, located in Pittsburgh

3.0 References

3.1. Fault tree and initial hazard analysis documents

4.0 FMEA

4.1. Failure Mode

4.2. System Effect

4.3. Possible Hazards

4.4. Risk Index

4.5. User Detection Means

4.6. Applicable Controls

5.0 Revision History

5.1. Revision 1 – 11/15/03 - GBG-PITT-006

5.2. Revision 2 – 03/02/04 – GBG-PITT-006

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

	Power Supply
	Power failure
	Loss of system operation; failure of blood pump
	Build-up of toxins in blood; loss of circulation
	6
	Lights on pump console fail; machine shuts off
	Backup powers supply that runs unit and powers alarm

	Power Supply
	Power spike
	Damage to system components; loss of system operation
	Build-up of toxins in blood; loss of circulation
	10
	Surge light/alarm on pump console
	Surge protection / circuit breaker in console

	Pump mechanism
	Mechanical failure
	Loss of system operation; failure of blood pump
	Build-up of toxins in blood; loss of circulation
	10
	Light / alarm on pump console
	Replace components within tested failure time limits

	Tubing
	Leaking
	Loss of blood volume; decrease in blood pressure
	Heart failure; dehydration
	15
	Sudden drop in blood pressure; blood evident around pump
	Alarm on BP sensor

	Hepatocytes
	Cell cytosis
	None
	Build up of toxins in blood
	8
	Measurements of liver enzymes in blood
	None

	Cellular Matrix
	Holes in matrix
	None
	Introduction of immortalized hepatocytes into body
	15
	Detection in blood
	None

	Circulatory system
	Thrombosis
	None
	Thromboembolic complications in patient
	6
	Evident clot formation in pump
	Heparin; check ACTs

	Probes
	Inaccuracy
	Overadministration of CO2, etc.
	Variations in blood pH, other auto-modified parameters
	6
	Check blood pH levels
	Probe calibration

	Sterilization
	Infection
	None
	Release of toxins, viruses, or bacteria into system
	2
	Blood tests
	Proper sterilization techniques and training

	LabView Functionality
	System Error
	Errant or absent pH regulation
	Loss of optimum environment for cell survival
	6
	Occasionally manually check pH
	Stringent system testing
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