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1. Introduction 
 

Optical computed tomography was developed as an alternative for evaluating gel solutions for 

three-dimensional dosimetry [1]. The evaluation by optical computed tomography works by measuring the 

solution before irradiation and another after irradiation which an image reconstruction is performed. With 

the reconstructed images, it is possible to measure the attenuation variation between the two measurements 

and relate it to the dose deposited on the material [2]. One of the initial modes of three-dimensional 

dosimetry is the evaluation of gel dosimeters in magnetic resonance techniques, due to the solution's 

magnetic properties being altered when exposed to ionizing radiation. However, not all radiotherapy sectors 

are able to have a magnetic resonance equipment available solely for this application. The Fricke gel 

solution was modified to be a radiochromic solution, i.e, it undergoes changes in its optical density as a 

function of the deposited dose. The xylenol orange in the Fricke gel solution becomes an indicator of ferric 

ions (Fe3+), which are caused by oxidation resulting from irradiation in the solution. [3] 
 

2. Methodology 
 

For this work it was proposed a solution Fricke gel modified with reduce in xylenol orange 
concentration for specified use in optical CT. The Fricke gel solution samples were irradiated with 60Co 
gamma radiation in a Gammacell equipment with isotropic irradiation capacity. 

An analysis is performed with the reconstructed images to obtain the attenuation coefficient values 
at the geometric center of the solutions. For this, regions of interest of volume 10 mm x 10 mm x 10 mm 
were selected, as shown in figure 1. 
 

  

Figure 1:  Region of interest selected in blue with a dimension of (10 mm x 10 mm x 10 mm) to assess dose 

uniformity and homogenization of the solution. 
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3. Results and Discussion 

 

 

Figure 2 shows the coronal sections of the Fricke gel solution irradiated with doses between 3 Gy 

and 40 Gy evaluated 90 min after irradiation. Colors are normalized to the maximum attenuation value of 40 

Gy, corresponding to the percentage of 100%. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Coronal sections of Fricke gel solution with a concentration of 0.01 mM of xylenol orange 

irradiated with doses between 3 Gy and 40 Gy. 

 

 

4. Conclusions 

 

By changing the normalized attenuation values for pixel intensity, it is possible to visualize a dose gradient, 

an important analysis for radiotherapy planning and the evaluation of the attenuation value from a small 

region of interest of the Fricke Gel solution after irradiation shows the accuracy of the equipment and the 

homogeneity of the solution. 
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