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In-cell synthesis of anticancer drugs from non-toxic precursor compounds by
monochromatic X-ray irradiation
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We investigated the feasibility of a cancer chemotherapy based on in-cell
synthesis of anti-cancer drugs from non-toxic precursor compound by X-ray irradiation using a
syringe-needle-type proton-induced monochromatic X-ray source inserted into the tumor. The
dependence of the yield of decomposition products on the incident X-ray energy was measured using
monochromatic X-rays with different energies around the absorption edge of the metallic element in
the precursor material. As a result, it was confirmed that even if the absorbed dose was the same,
the yield of some specific decomposition products was higher when the X-ray energy exceeded the
absorption edge energy. From this result, we found that a minimally invasive treatment for
synthesizing anticancer drugs only inside cancer cells is possible in principle, if an
energy-optimized proton-induced monochromatic X-ray is used for irradiation of the precursor
compound.
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