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The  National  Institute  for  Radiological  Sciences
(NIRS)  is  the  leading  Japanese  research  institute  in
radiation research. It is well known worldwide especially
for the heavy-ion therapy, which started at the Heavy Ion
Medical  Accelerator  (HIMAC)  (Fig.  1)  in  1994.  Since
then,  over  5,000  patients  have  been  treated  with  high-
energy  C-ions for  many different  results,  and generally
with excellent results [1]. For comparison, 440 patients
were treated at GSI in the pilot project 1997-2208 [2].

Figure 1: The HIMAC accelerator in Chiba (Japan)

NIRS has a long tradition of collaboration with research
groups in Asia, Europe, and USA. To enforce these links,
the  International  Open  Laboratory  (IOL)  program  was
launched in 2008, where foreign scientists are invited to
NIRS to perform experiments together with local groups.
The program includes beamtime availability at HIMAC,
and  a  financial  support  of  approximately  10  M¥ in  3
years. 

A new IOL has been approved in 2010 which will be
led  by  GSI  in  collaboration  with  the  Charged  particle
research centre at NIRS. The new IOL is called �particle
Beam Quality Research Unit�, and its main activity will
be the dependence of human tumour radiosensitivity from
the genetic background. In fact,  it is known that several
genetic  mutations  confers  resistance  to  cancers,  for
instance those in apoptotic pathway, controlled by the p53
gene.  As  roughly  50%  of  the  human  cancers  carry
mutations in the p53 gene,  we hypothesize  that carbon
ions may be able to overcome the genetic sensitivity of
this cancers. If correct, these results could greatly expand
the number of patients that can potentially benefit from
heavy-ion therapy. 

To accomplish this  task, we plan to exploit the large
database  of  tumors  genetically  screened  developed  at
NIRS within the RadGenomics Project,  led by Dr. Imai
[3]. We will also collaborate with Dr. Yamada for the in

vivo assay of the tumorigenicity of the cell surviving X-
rays or C-ion exposure. 

The IOL will also be a unique opportunity to reinforce
the links between GSI and NIRS in other topics, such as
treatment  planning  models,  where  already  several
collaborative  studies  have  been  performed  [4],  and
treatment of moving targets with scanned beams, a field
where GSI has a large and consolidated experience [5]
and has to be carefully studied also at NIRS in view of the
new spot-scanning  system recently  installed  I  the  new
patient irradiation room at NIRS [6].

The activities of the new IOL will start in April 2011.
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