
AbstractID:7114Title: Preliminary investigationsof a leucomalachitegreenhydrogelfor
three-dimensionalradiation dosimetry

Purpose: To develop a radiochromic hydrogel dosimeter basedon the conversionreaction of leuco-triphenyl-methane dye to
coloureddye.

Method and Materials: A systematicexamination of surfactantsrevealedthat Triton X-100 provided adequatesolubility to keep
leucomalachite greendissolved in 4% gelatin hydrogels. The gel doseresponsewas increasedby lowering the pH and by adding
trichloroacetic acid. A cylindrical oneli tre volume samplewasirradiatedwith a 12 MeV electronbeam(Varian Clinac 2100C) to a
doseof 30 Gy andscannedwith a commercial opticalconebeamCT scanner(Vista™,Modus Medical DevicesInc.).

Results: Themost radiationsensitive gel formulation contained: 4% gelatin, 6 mM Triton X-100,15mM trichloroaceticacidand0.1
mM leucomalachite green. A dose responseof 0.005 cm-1Gy-1 was determined from irradiation of gel-fi lled 1 cm pathlength
polymethymethacrylatecuvettes andmeasurementof theopticalattenuationimprovedat a wavelengthequalto 633nm. Comparison
of the centralaxis gel attenuation coefficients normalized at depth of maximum dose(dmax) with TG21-correctedion chamberdata,
demonstratedagreementin thebuildupregionup to dmax. However,thegel over-respondedat greater depths.

Conclusion: Leucodyescan be dissolvedto providetransparent, colourlesshydrogelsby employing surfactantssuchasTriton X-100.
Thecurrent gel formulation hasa dose responseapproximately 20 timeslower thantheferrousxylenol orangesystem. It is suggested
that photochemistry arising from theUV light generatedby the Triton X-100 scintillation fluorescenceandtheCerenkovprocess are
possiblecausesof a radiochromic artifactmeasured with electronbeams.
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