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The purpose of this project is to produce tissue equivalent phantom for exposure
technique  chart establishing which controls the proper dose for patient radiography.
Polyacrylic,polystyrene and paraffin wax were tested by using silicone mold with plaster cast
base . The ideal properties of tissue equivalent material were compared by their radiograms and
the results showed that they all have the same homogeneity properties. The optical density of
polyacrylic,polystyrene and paraffin wax are 1.87+0.04, 1.74+0.07 1#ag 1.98+0.03 respectively .
Because of the densities are still higher than normal radiogragh density 1.4+0.2 ,the chemical
adding to increase the radiopaque are need. Polystyrene is selected media as it produces the
homogeneity property of mixture. By mixing of polystyrene with calcium carbonate, calcium
chloride, calcium sulfate, magnesium sulfate, magnesium silicate and barium sulfate to define the
proper chemical , we found that calcium carbonate showed the good homogeneity property
compare with others. By taking the radiographs of standard phantom and mixture of polystyrene
with 0, 3,6 and 9 % calcium carbonate using ( 2 kVp x Thickness in centimeters) + 40 ,16 mAs
we got the optical densities 1.57+0.04, 1.74+0.07, 1.53+0.09, 1.25+0.22 ua¥ 1.08+0.15
respectively and the graph showed the tissue equivalent at calcium carbonate 2 — 3 % . In the
same condition, comparison of radiation dose transmission at over and under bucky were
measured . The dose over bucky are 135.36, 137.28, 134.39, 98.50 and 85.40 microgray while
under bucky are 8.46, 9.64, 8.32, 7.24 a2 6.13 microgray respectively. The graph also showed
the same concentration results as the density at 2 — 3 % calcium carbonate. Thus the tissue
equivalent phantom was produced by using polystyrene mixed with calcium carbonate 2 -3 %.
By varying kVp from 72 to 84 ,the tissue equivalent phantom gave the optical densities 1.4+ 0.2

at thickness 18 to 21 cm.



