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X-ray Assisted Drug Deliverer System
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Synergy effect between Drug Delivery System (DDS) and X-rays enables non-invasive inspection and treatment of
deep cancers. We are trying gold nano-particle DDS and cisplatin-miselles for the two purposes, respectively.
Especially, pinpoint X-ray fluorescence analyses give um-resolved mapping of the drug uptake into tumors and cells.
We have also developed the pinpoint 6 MeV linear-accelerator-based-X-ray source.
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(c) Schematic of gold-DDS and Pt-DDS
Fig.1 Physics and mechanism of X-ray DDS.
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Fig.2 PDT (Photodynamic Therapy) and X-ray DDS.
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Fig.3 Different types of X-ray Fluorescence Spectrometry.
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Fig.4 Mechanism of X-ray Fluorescence Spectrometry.
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Fig.5 Images of Scanning Transmission lon Microscope
(STIM) and Pt distribution measured by Micro-beam
scanning PIXE (u-PIXE) of PK-1 (human pancreatic
cancer) cells treated with ImM of CDDP for 6 hours.

Fig.6 Pt distribution of a kidney treated with CDDP for 4
hours measured by SR-XRF.
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Fig.7 Images of Pl-stained nuclei, exhibiting different
degrees of DNA damage after electrophoretic migration.
Each image represents one class of damage as indicated in

each panel. DNA damage level increases from class 1 to 5.

Fig.8 Double-strand breaks by g-H2AX immunofluorescent
staining assay.
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Fig.9 In-vivo imaging with Gold nanoparticles.

Cross section of mouse a) without gold nanoparticles b) one
hour after injection with 20nm gold nanoparticles
(2.5mg/mL). Better contrast is observed in kidney and liver
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Fig.10 X-ray micro-beam pinpoint 4-dimensional therapy
system.
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