Neutrons: Key Element for Enabling Patient-tailored planning
In particle therapy treatments
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Their capacity of travel along the patient makes neutron capable of deliver unwanted dose
far form target 1irradiated volume.
\ Importance of neutron dose inclusion in MC and TPS: lack of measurement OOF
Their capacity of escape from the patient allows for exploiting them for motoring treatment purpose.
J \ A technology capable of PT treatment online verification has been

researched in the last twenty years!
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In innovative radiotherapy neutrons play a crucial multifaceted role:

Neutrons can also be exploited as therapeutical beam: BNCT

>

Neutron sources representation in MC is not yet accurate.

Measurements and verifications are needed before a solid clinical transition.
TREATMENT PLANNING CAN BE IMPROVED!
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The nKEEP objective is to significantly advance the technology
used for neutron treatments, improve the assessment and

management of out-of-field radiation doses, particularly for
patients with a long-life expectancy who face an increased risk
of secondary malignancies and develop innovative neutron-
based techniques for treatment monitoring. Within INFN CSN3,
the expertise, technologies, research facilities and network needed
to achieve these goals are already in place: the time for neutron
taming has finally arrived.
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Common light element moderators, reflectors and absorbers
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Neutron Energy [ eV ] WP3: Models and Monte Carlo simulations Angelo Schiavi RM1
WP4: Clinical translation of neutron-based treatments lan Postuma PV
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cognome nome struttura cognome nome struttura

Akhlaghi Parisa ROMA3 Mancini Terracciano Carlo ROMA1

Attili Andrea ROMA3 Marafini Michela ROMA1

Bedogni Roberto LNF Margarone Daniele LNS TO T ALE

Beretta Matteo Mario LNF Mattei llaria Mi

Bianchi Anna PV Mazzucconi Davide M

Bonforte Francesco PV Mereghetti Alessio PV 23 ,2 5

Borghi Giacomo Mi Minucci Elisa LNF

Bortolussi Silva PV Mirandola Alfredo PV

Bortot Davide MI Monti Valeria TO w P

Branchini Paolo ROMAS Moro Fabio LNF

Cantone Claudio LNF Muraro Silvia Mi

Casse Gianluigi ROMAT Napolitano Tommaso LNF

Castro Campoy Abner lvan LNF Oppedisano Chiara TO

Cerello Piergiorgio TO Pandocchi Maurizio MI

Collamati Francesco ROMA1 Patera Vincenzo ROMA1 . . . . .

Corte —s ~—l racescs |0 10 INFN Units (+ CNAO, LNL, Trento and Siviglia facilities)
Costa Marco TO Petringa Giada LNS

e el e T Involvement of clinical facilities to ensure beams availability
Fabbri Andrea ROMA3 Pullia Marco Giuseppe | PV

= oo B o ___ 30 About 70 involved researchers, plus others potentially interested
Ferrarini Michele PV Sacchi Roberto TO . . . o

Ferreo Veorica  To Samo Aatoni M A very cooperative community of particle therapy physicists, the
Fiorina Elisa TO Sarti Alessio ROMA1 . .

Forin e a— Smone h; most important dosimeter experts, the more relevant neutron
:m_"a__ o [ e o physics researchers and many analysis, detectors, electronics
Garbin Mrco ROMAT  Spigh Robert 50 experts in the innovative radiotherapy field.

Giulini Castiglioni Agosteo | Stefano Mi Tagnani Diego ROMA3

Gomez Ros Jose Maria LNF Testa Luana ROMA1

Guarrera Mariacristina LNS Toppi Marco ROMA1

Lenardi Cristina Mi Traini Giacomo ROMA1

Macaluso Nicolo LNS Veronese Ivan Mi
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struttura missioni missioni_sj consumo trasporti_sj inventario T?]E“:Oii:;::;e 282;:‘;:"2'9 totali totali_sj| TOTALE 2027
BO 3 3

CT 3 2 5 33| 35

LNF 9 38,5 12,5 62 66| 117

LNS 3 2 5 2

Mi 16,5 25 51,5 66| 101 16,5
PV 10,5 12 29,5 50| 69 10,5
ROMA1 3 110 113 110

ROMAS 1 2 3 33| 35

TIFPA 5 8,5 6

TO 3 12 15 50| 62
TOTALE 52 208,5 25,5 295,5 298| 537 56,5
Previsione 2028

Previsione 2029
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WP1: Dosimetry for pediatric and pregnant patients Roberto Bedogni LNF
WP3: Models and Monte Carlo simulations Angelo Schiavi RM1

WP4: Clinical translation of neutron-based treatments lan Postuma PV
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Consumo 10
Inventariabile 5

Missioni 2+ 10 SJ

Contratti 50

Officina ‘ 1 |
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