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INFN R&D and Tech. Transfer for the
applications in medicine

Research & Development: Managed by INFN Commission V (CSN5)

e activity run by INFN personnel alone or in partnership with other institutions: Universities, other Research
Institutes (italian or foreign), Medical institutions.

* For all applied research the interest of End Users (in this case: medical community including medical
physicists) is fundamental

e Funding: from INFN budget and/or External Funding

Only from Ministry of University and Research From other Research Institutions, Regional Funds, etc.

Technology Transfer: Managed by INFN Comm. for Tech. Transfer

e Activity devoted to the transfer of already achieved R&D results.

e Management of Intellectual Property and relative agreements with partners (Universities, etc.)
e INFN budget for a few KT grants

External funding and Final User involvement become of course a strong requirement




Additional opportunities

* INFN can participate as associate to Research Projects headed by Clinical

Research Institutes (funded by Ministry of Health: not possible for INFN
to access directly to this source)

 EU projects
 Funding from other italian Ministries

Also, as far as political and organizational matters are concerned:
Important relationships of INFN with “Istituto Superiore di Sanita” which is the italian

institution under the control of Ministry of Health for research and certification in
medicine



R&D for Medical Physics: areas covered in INFN

e Particle therapy

° Radiobiology - Also in-vivo exp. radiobiology, in partnership with authorized institutions
e BNCT

e Combined Radiotherapy/Magnetic Hyperthermia

* Dosimetry

* Breast CT

* Imaging

e PET/SPECT, NMR

e Radioisotopes

e Particle Accelerator technology for medical applications

e MC simulations for medical physics (GEANT4 + FLUKA)

\
Already in collab. with CERN. Example of activity covering at the same time

“core” physics research and applied R&D, including medicine



An example of INFN project with multiple relationships
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Proton therapy at
Laboratori Nazionali del Sud

CATANA Treatment room S
Proton therapy of eye melanoma- -
since 2002

1° INFN particle therapy facility in coll. with [
Clinica Oculistica Universita di Catania

Istituto di Radiologia Universita di Catania



Centro Nazionale di Adroterapia Oncologica

National Centre of Oncological Hadrontherapy fondazione CNAQ_
(Pa-v-i a Centro Nazionale di Adroterapia Oncologica per il trattamento dei tumori
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Additional beam line under construction
for radiobiology research

Experimental room

- Phase II:

Addition of a 3rd source
for the acceleration of other
ion species: from He to Ar

Strong collaboration % 7
with INFN
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Trento Institute for
Fundamental Physics
and Applications
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ALSHal| Advanced Ion Source for Hadrontherapy

Example of project
co-financed with
regional funds also

In partnership ~
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ELIMED:
ELI-Beamlines MEDical and multidisciplinary applications

* Design and development of a transport
beamline for the next generation of laser-
driven beams

e Design and development of diagnostic and
dosimetric devices to measure the absolute
and relative dose and the characteristics of
laser-driven beams

e The final beamline and experimental room
installed at the ELI-Beamlines facility (Prague,
CZ),INAUGURATED TWO WEEKS AGO
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INFN in Another form of hadrontherapy

 CNSS5 funds fundamental research and clinical application
(explanted liver, TAOrMINA project) in the past years and
currently (BEAT_PRO, 3CATS for example)

 Coordinates TT activities (external contracts, partnership with
companies and industrialization/patentitng processes)

e Built RFQ and target for the development of a clinical neutron
source based on high intensity proton beam.



Neutrons from Proton Accelerators
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RFQ technology

developed in Legnaro
National Labs allows

irradiation times

between 0.5 and 1 hour.
One, max 2 irradiation
sessions per patient

il ii NEUTRONS
olol, ool 'PROTONS
] i — &
| H-mm—m_ AT e
o l 1 =51 |

TARGET

ASSEMBLY OF MODERATOR/
COLLIMATOR MATERIALS

NEUTRON BEAM TO PATIENT




summary and Conclusions

e INFN has a significant activity devoted to medical applications.
Already existing in its history since many years.

e The interdisciplinary aspects of medical applications requires
mandatorily the establishment of relationships with the medical
community and with Universities and other Research Institutions

 R&D and Technology Transfer activities are strongly correlated in
this field

 INFN international partnership are in its DNA. Enlarging and
strengthening collaborations also in medical physics is the future.
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