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A syringe-needle type monochromatic X-ray source for selective tumor irradiation
using X-ray absorption characteristics of sensitizing agents

Oguri, Yoshiyuki

3,000,000

MeV

L = 14.4 k
ev 17.4 keV X

We proposed a highly-selective radiotherapy based on monochromatic X-rays and
cancer-targeting radiosensitizing agent. To deliver low-energy monochromatic X-rays which selectively
ionize the sensitizer atoms into the cancerous tissue deep inside the patient®s body, we employed a
syringe-needle type X-ray source driven by a MeV proton beam. From a simple numerical evaluation, we
found that optimization of the primary X-ray energy was essential to enhance the dose around the
sensitizer. To confirm the above idea qualitatively, we performed a simulation experiment in the
atmosphere, where a 100-nm gold foil was used instead of the radiosensitizing agent. The experimental
result showed that the dose around the gold foil was much higher than that at positions away from the
foil, owing to short-range secondary electrons from the foil. However, we found that the X-ray intensity
must be increased by many orders of magnitude to put this technique into practical use in the future.
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