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Introduction Results

Microbeam radiation therapy Conventional Microbeam
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(MRT) is an emerging modality ] el Ratio = 1 Ly 1

—— Averaged Data Stripe 3 FWHM: 60.23 um
Stripe 1 FWHM: 59.89 um Stripe 4 FWHM: 60.38 um
Stripe 2 FWHM: 60.61 um Stripe 5 FWHM: 58.71 um

[] Used Correction Value
$ Dose Ratio with Uncertainty

MRT has promise for treating

bulky tumors [1] —
Micron-scale beams creates
dosimetry challenges
EBT4 Radiochromic Film (RCF) @
has high spatial and dose
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resolution for MRT dosimetry
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Using a preclinical irradiator with t

focused 50 kVp x-ray beams we / \ . I I I I I
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Figure: The energy dependece correction factors derived for EBT4 RCF. \V : o
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Values were found by irradiating RCF with a known dose of radiation using a ertical FOsItio ( )

Figure: Diagram of MRT versus conventional radiotherapy tungsten X-ray tube with HVL filters applied to produce various kVp spectra. :
The 40 kVp value was used for this work. [3] Measured FWHM Across Films

--== Overall mean: 60.33 £ 1.72 um
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Methods
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Calibrations were performed according to
AAPM TG-235.

Radiation was delivered using a focused
rhodium-anode x-ray tube (FXS) with a 50

um focal spot. T 52 L — . . . . |
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EBT4 has an energy-dependent response at
Top Left Figure: Heatmap of dose values for the film irradiated with 6 Gy, 100 uA. The five

vertical dashed lines mark the extraction locations; Top Right: Dose profiles extracted at
the five vertical sampling line. Bottom Figure: Summation plot of averaged FWHM per film,
showing values ranging from 57 to 63 um across all films. The spread is likely attributable to
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e F | RCF was given doses of 2, 4, and 6 Gy (100 Figure: Average valley and peak dose per film across each film's 5 stripes and 4 mechanical vibration ot ine MoLor gunng iradidtion

uA and 800 pA). valley areas. Varying current with the same motor speed led to equivalent
doses, except for the 4 Gy 800 yA RCF, which was attributed to variation in motor

5 dose stripes were delivered by moving the speed or current.
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kV energies, corrected via an energy
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correction factor. [2] 2 Gy, 800 UA 2 Gy, 100 UA 4 Gy, 800 UA 4 Gy, 100 UA 6 Gy, 100 UA 6 Gy, 800 UA

tube, with tube current being modulated

depending on current needed

EBT4 Film Calibration Curve Conclusion and Future Wo

3rd degree polynomial fit * There is an energy dependent response in EBT4 and the response must be

— o
RT=10.93979 corrected
-+ Measured data £ SD

 EBT4 can spatially resolve MRT under ideal conditions

* Under longer MRT irradiations, EBT4 reads out higher dose

Dose (Gy)

* Future work will involve the presence of a secondary dosimeter to verify dose
results
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