
AbstractID: 6642Title: Thebeamperformanceanddosedistribution of a needle-basedminiature X-ray
generating systemfor medicalapplication

Purpose:

To quantifythe radiation andto assesstheperformancefor a needle-basedminiaturex-raygeneratingsystem usingGAFCHROMIC

EBT films andionization chambers on low photon energy.

Methodand Material s:

A needle-basedminiature x-raygeneratingsystem(AdvancedX-RayTechnology, Inc.) hasbeen developedfor intraoperative

brachytherapywith a greatdose fall off in certaindirections. Thesystemcomprises a conventional x-ray tubewith anAg anodeand a

9.5 mm diameterneedledevice with aninterchangeableMo target. Thesecondaryx-raysfrom theMo targetare mono-energy(Κα,

17.5KeV) beamwith a ring-typedosedistribution. IonizationchambersandGAFCHROMIC EBT fi lms were used to measurethe

stability, linearity,uniformity, half-value layer, and air doserateof theprimarybeam, as well astheisodosedistributionof the

secondaryx-raybeam.Eachirradiated film wascalibratedwith theaverageOD overthecenterareaof 2x2cm2 on thefi lm. An

averageOD over 5x5cm2 areaon films in thesamefilm batch wasdetermined asthebackground.

Results:

Theprimarybeamwith a power setting of 58 kVp and25 mA has~0.36Gy/min air doserateat 91cm, <2% flatnessfor 3 x 3 cm

field, ~0.554 mm Al half valuelayer, andexcellentstability and linearity (<1% deviation). For thesecondary Mo mono-energybeam

(17.5KeV),reading from a micro-chamberprovidedtheradialdosefunction in air from 6.19mm to 12.19mm from thetarget center.

Themaximumdose(253cGy) measuredby EBT fi lm at 7.48mmfrom thetargetcenter agreed with themicro-chamber measurement

(260cGy).

Conclusion:

Themeasurements of radiationoutputandisodosedistributionsandtheevaluation of thesystemperformanceprovided usthe

characteristicsof thetwo stagex-ray generator andtheyare essentialparameterfor its medical application.


