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Abstract : Design Production and Application of Tissue Equivalent Phantoms for

Increasing Efficiency in Diagnostic Radiography Department.

Utumma Maghanemi* and Kwanchai Ratanasthien**

Tissue equivalent phantoms for diagnostic radiography and radiation detection are important tools for
increasing the efficiency of diagnostic radiography department. Most of tissue equivalent phantoms are
normally very expensive and must be imported from foreign countries. Thus, they were not widely used in
diagnostic radiology department for maintaining and improving the quality of services. According to these
problems our research project are aimed to design and produce the suitable patient equivalent phantoms for
supporting of dose reduction to as low as reasonably achievable for the diagnostic radiography. We selected the
suitable materials for production of tissue equivalent phantoms by using criteria suggested by ICRU including
chemical compositions, density, mass attenuation coefficient, mass energy absorption coefficient and general
physical properties. The XCOM indicated that polystyrene is a tissue equivalent material and suitable for the
production of phantom. The thin plate and other types of tissue equivalent phantoms were produced in silicone
mold. The produced phantoms were evaluated and are well correlated in comparison with commercial ANSI
tissue equivalent phantom. The phantom can be used for establishment of exposure technique chart for various
types of radiation technique. The principle of 2 kVp for every 1 centimeter change was applied and works very
well for our phantoms. The radiation exposures of phantom with varying mAs from 20-32 produced similar film
densities ranged from 1.2 to 1.5 OD suggested that the technique for diagnostic radiation can be improved by
reducing dose from 10 to 30 percent and in some cases DAP showed that the reduction of dose are up to 50

percent. Bull Chiang Mai Assoc Med Sci 2006; 39: 54-63.

Key words: Tissue equivalent phantom, Polystyrene, American National Standard Institute Tissue Equivalent

Phantom, Technique Chart, Radiation Dose Reduction, Unnecessary Dose.
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