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Purpose: To evaluatethe stahility of a device thatacceps inputsfrom a sprometerin gatingthe breahing cycle to synchronizehe
breathhold stat with the geneation of radiaton for treatmentdelivery or imagirg. Method and Materials: We havecorstructeda
Gated Breath Synchronizer (GBS) consistingof a dataacquistion moduk with USB interfaceto a cormputer. The modue hasA/D
input channelsto acquireflow and other signalsfrom a sprometer It hasa 16 bit digital /O for contolling a breathing valve
solenoid,connectbn to a panicbutton,andinterfacirg with the radiationgeneratng device. We havedevelopedsoftware to monitor
the lung volumeandaccep atargetbreat hold lung volume It adjusts thetiming andduration of the breathhold to coachthe patient
to reachthe targetbreah hold lung volume gradualy in a regulr breathingpattern. We are also developirg a simulatedpatientin
softwarewith relevantcharecteiistics in pulmonary physiobgy for testng the system. The simulated patienthasa 0.5 liter tidal
volume, increaseghe depth of breahing after breathhold, hasan inspiration reseve volume (IRV) of 3.5 liters and setsthe panic
switch after prolongedbreathhold. We haveevaluatedhe transiton of the systemfrom a restful breahing stateto a steadystateof
reqular breathingwith breah hold for targetbreathhold lung volumesat 0.05 liters and 0.5 to 4.5 liters in 0.5 liter stepsabove
functioral residualcapadéty. Results: Stablebreathing patterrs with acceptablebreathhold lengthswere achievedin all caseexcept
for when the coachedbreahing state approachedhe IRV, in which ca® the simulator properly activatedthe panic switch.
Conclusion: The GBS systemshowedstableresporsein adjusting the paient from restful breahing to regularbreathingwith breath
hold. Supportedby NIHPO1CAG9827.



