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1.0 Purpose

1.1. The purpose of this document is to identify potential hazards associated with a neonatal heat exchanger.

2.0 Scope

2.1. Re-design of an ECMO heat exchanger to rapidly induce hypothermic conditions.

3.0 References

3.1. N/A

4.0 Revision History

4.1. Revision 1 – IHA 0001-0001 - Original design of a cooling block to rapidly induce hypothermia.

4.2. Revision 2 – IHA 0001-0002 - Re-design of a heat exchanger to rapidly induce hypothermia utilizing metal tubing.

4.3. Revision 3 – IHA 0001-0003 - Re-design of a heat exchanger to rapidly induce hypothermia utilizing a polypropylene fiber bundle.

Initial Hazard Analysis

· Potential Hazards:
· Inability to maintain patient temperature within prescribed range

· Heating or cooling exceeds patient threshold temperature

· Re-warming patient too rapidly, faster than 1°C per 15 minutes

· Polypropylene fiber in heat exchanger becomes too hot for cells resulting in cell death

· Clotting risk and thromboemboli formation leading to a decrease in heat transfer efficiency

· Causes of Potential Hazards:
1. Inaccurate temperature regulation from water bath due to circuit malfunction

2. Inaccurate temperature regulation from water bath due to user associated error

3. Biocompatibility issues: thrombogenic material 

4. Low flow rates: less than 400 ml/min

5. AT3 deficiency of patient

· System Responses:
1. Abnormal or undesired blood temperature reading by circuit causes user to adjust water bath temperature to increase or decrease patient temperature

2. Abnormal or undesired blood temperature reading by circuit causes user to adjust water bath temperature to increase or decrease patient temperature

3. Low activated clotting time (ACT) requiring technician to administer heparin

4. Visible clots can be seen with a clear outer shell requiring heat exchanger to be changed

5. Visible clots can be seen with a clear outer shell requiring heat exchanger to be changed – administration of blood products by technician
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