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Purpose: To evaluatethestabil ity of a device that accepts inputsfrom a spirometerin gatingthebreathing cycle to synchronizethe
breathhold state with thegenerationof radiation for treatmentdeliveryor imaging. Method and Materials: We haveconstructeda
Gated BreathSynchronizer (GBS) consistingof a dataacquisition module with USB interfaceto a computer. The module hasA/D
input channels to acquireflow and other signalsfrom a spirometer. It has a 16 bit digital I/O for controlling a breathing valve
solenoid,connection to a panicbutton,andinterfacing with the radiationgenerating device. We havedevelopedsoftware to monitor
the lung volumeandaccept a targetbreath hold lung volume. It adjusts thetiming anddurationof thebreathhold to coachthepatient
to reachthe targetbreath hold lung volume gradually in a regular breathingpattern. We arealsodeveloping a simulatedpatientin
softwarewith relevantcharacteristics in pulmonary physiology for testing the system. The simulatedpatienthasa 0.5 liter tidal
volume, increasesthe depth of breathing after breathhold, hasan inspiration reserve volume(IRV) of 3.5 liters and setsthe panic
switch after prolongedbreathhold. We haveevaluatedthe transition of thesystemfrom a restfulbreathing stateto a steadystateof
regular breathingwith breath hold for target breathhold lung volumesat 0.05 liters and 0.5 to 4.5 liters in 0.5 liter stepsabove
functional residualcapacity. Results: Stablebreathing patterns with acceptablebreathhold lengthswere achievedin all casesexcept
for when the coachedbreathing state approachedthe IRV, in which case the simulator properly activated the panic switch.
Conclusion: TheGBSsystemshowedstableresponsein adjustingthepatient from restfulbreathing to regularbreathingwith breath
hold. Supportedby NIHPO1CA59827.


