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Radiation shielding abilities of tungsten functional paper (TFP) and
tungsten containing rubber (TCR) were clarified as lead-free materials and we aimed those expansion
to the medical field. We have developed a real-time variable shape tungsten rubber (STR) newly. The
STR 1is easy to shape in real time when heating and its shape is maintained at room and body
temperatures, and also a real-time variable shape soft rubber bolus (SRB) with water equivalent
material by excluding the tungsten from the STR. This study fulfilled the following themes: 1.
Reduction of radiation exposure for an operator in Interventional Radiology (IR) with TCR; 2.
Reduction of radiation exposure to the eye lens of a patient in head CT examination with TFP; 3. Use

as a collimator to shape an irradiation field and shielding material for normal tissue in electron
radiotherapy with TCR and STR; and 4. A bolus in radiotherapy with STR and SRB.
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