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Purpose: to establisha dosimetrysystemin developinga low-energy(17.5 keV) needle-basedminiature x-ray generatorusingBANG-3

PolymerGel. Method and Material s: A newly-designedminiaturex-raygenerator(AdvancedX-Ray Technology, Inc.) usedan off-shelf

X-ray tubewith anAg-anodeto producetheprimaryX-rays of 22 keV Kα that wereoptically collimatedandfocusedat a cone- or wedge-

shapedMo target in a detachableneedle.TheMo-targetabsorbedmostof theprimary X-raysandemittedthepureKα X-raysof 17.5 keV to

be usedfor brachytherapy.Thedosedistribution at the vicinity of theneedlewasmeasuredwith customBANG-3 polymergel (MGS

ResearchInc.) cylindrical phantomsaccordingto thecalibratedrelationship between thedoseandR2 (=1/T2) in 3 TeslaMR imageswith

1.5 mmslicethickness+ 0.5mm gap or 2 mm slicethickness+ 1 mm gap. Thecalibration phantomshad filled with thesamegel and

scannedunderthesameconditionsbut irradiatedby theprimarybeamswith dosesdeterminedwith a parallel-plate ionization chamber.

Results: Thegel dosimeter calibrationcurve wascloselyapproximatedby Dose (Gy) = -5.685.6136+ 1.630x R2 (1/s)with R2 > 0.9. After

60 min exposuresusing thecone- andwedge-shapedtarget needles,theexpectedfull andhalf ring-typedosedistributionswere respectively

obtainedon theGel dosimetryphantoms.High doserateof ~12 cGy/min at theradiusof 0.5cm wasachievedunderhigh input current.

Conclusion: Our results demonstratedthattheminiaturex-raygeneratorcouldbeusedasa new sourcein LDR and HDR brachytherapy

with electronically controlled doserateanddosedistribution. BANG-3 Polymergeldosimetry played anessential role in development of

thelow energyX-raysource.


