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Summary:

X-ray drug delivery system is the most advanced radiation therapy coming after IMRT (Intensity Mod-
ulated Radiation Therapy) and IGRT (Image Guided). DDS uses advanced nano-scaled polymers which
contain and deliver drug or contrast agent to cancers without side effects. Several X-ray DDS poses
high-Z atoms like Pt and Au to absorb X-rays effectively and used as contrast agent for inspection.
Moreover, they have radiation enhancement effect by emission of Auger electron and successive char-
acteristic X-rays. The enhancement factor of Pt and Au is more than five. This can be used for therapy.
This new modality must be very important for inspection and therapy of deep cancers. We are making
use of our Compton scattering monochromatic keV X-ray source for the purpose. Studies to evaluate
the biological effect of the gold colloids have been carried out. The combinational effect of X-rays and
colloidal gold has been evaluated from several points of view. DNA double- and single- strand breaks
were measured with the gamma-H2AX focus assay and the alkaline comet assay, respectively; the cell
toxicity was evaluated using the colony assay. Results obtained so far indicate that the combinational
use of X-rays and colloidal gold does not enhance the toxicity. This implies that colloidal gold would
be beneficial as contrast agent rather than a sensitizer during radiotherapy, which is also supported
by numerical simulations showing that colloidal gold accumulated inside a tumor with a practical mass
percentage provides contrast on the X-ray image as clear as bones. It should be noted, however, that this
should depend on various other parameters such as the size of colloidal gold and the energy of irradiated
X-rays. Further studies are in progress. Particle Induced X-ray Emission (PIXE) has been employed to
measure the time transient of uptake of cisplatin micelle, which is the practical anti-cancer DDS contain-
ing Pt and shell-shaped polymer, into cells. The results showed that it is very likely that not cisplatin
micelle itself but cisplatin released from the micelle is uptaken by the cells. Presently experiments using
microbeam PIXE system have been carried out to evaluate the behavior of platinum-incorporated DDS
drugs inside cells/organs.
In addition to the above fundamental in-vitro experiments, numerical simulation of the imaging by the
gold colloids by using our X-band Compton source is presented for coming experiments.
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Summary:

We have succeeded in geneataion of low energy quasi-monochromatic X-arys via inverse Compton
scattering between high quality electron beam and high intensity laser. Further we have started the im-
provements for higher number of photons using high quantum efficiengy photo-cathode RF-gun with
multi-bunch beam.
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Summary:

An overview of imaging and radiotherapy programs with synchrotron radiation is here given. These
scientific programs could also be carried out at compact sources when available.
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Summary:

The correlation between the progress of the diagnostic modalities and the radiotherapy methods and
results will be discussed and the main concepts for the treatment optimization based on diagnostic will
be presented

Morning / 44

Compton Ring/ERL Polarized Positron Source for ILC/CLIC

Author: Tsunehiko Omori1

1 KEK

Corresponding Author: tsunehiko.omori@kek.jp

Summary:

A concept of the laser-Compton polarized positron source for ILC/CLIC is presented. In the concept, the
super cavity to stack laser pulse is employed to achieve high efficiency. For the electron beam, usage of
an electron storage ring or an ERL is considered.

Morning / 45

The Compact Light Source: A Miniature Synchrotron producing
x-rays with Inverse Compton Scattering.

Author: Ronald Ruth1

Co-authors: Jeffrey Rifkin 1; Loewen Roderick 1

1 Lyncean Technologies, Inc.

Corresponding Author: ronald_ruth@lynceantech.com

Morning / 46

Introductory tutorial

Author: James Rosenzweig1

1 UCLA
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Compton Sources for X/gamma Rays: Physics and Applications / Book of Abstracts

Corresponding Author: rosen@physics.ucla.edu

Morning / 47

Compton source and nuclear photo-science application
Author: Christopher Barty1

1 Lawrence Livermore National Laboratory

Corresponding Author: gaston3@llnl.gov

Morning / 48

Linac e+ source for ILC, CLIC
Author: Vitaly Yakimenko1

1 Brookhaven National Laboratory, Accelerator Test Facility

Afternoon / 50

Integrating Laser and Linac Technology for Next Generation X-
ray Sources
Author: William GravesNone

Co-author: William Graves 1

1 MIT

Introduction and Workshop overview / 51

Introduction and Workshop overview
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