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Novel technologies in radiation therapy
Hadron therapy

Prospects in detectors and medical imaging
Imaging and treatment planning

Improving precision in treatment planning
Biological and physical optimization of treatment plans
Radioisotopes in diagnostics and therapy
Radiobiology

Radiosensitivity modulation

Tumor hypoxia and tumor metabolism
Repair mechanisms

Molecular biology and predictive markers



Hadronova terapie

A Malé ztraty energie po vstupu
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Rozptylova technika

A Rozptyl tzkého svazku ve
vhodném materialu

A Tvarovaci clony a kompenzatory

A Kontaminace svazku
sekundarnimi neutrony

Skenovs8§n2 tugkovIim svazkem

A Vychylovani svazku magnetickym
polem
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Zmeény energie

magneticky vychylovaci
system PMMA kliny



Urychl ovale

Protony
A Cyklotronyi pr TmBm 4
A Synchrotronyi pr TmBm 6

Uhlikové ionty
A Synchrotronyi pr TmR25m2 0

Cel kov® n8klady na vybudovg8§n2 jednoho

Snahy o sn2 ¢evnl2von§ kkloamdpTakt n2 ch kruhovl c



MEVION S250

Mevion Medical Systems

Supravodivy synchrocyklotron
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Protony o energiich 250 MeV
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Cyclinac

Kombinace cyklotronu s linearnim
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IDRA = Institute for Diagnostic and Radiotherapy

3 RADIOPHARMACY

Linac for Image Guided




TULIP T Turning Linac for Protontherapy
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Quantity [unit]
Output energy [MeV] 80
Total length [m] 3.9
Avg. E, [MV/m] 20-24
Max. Egyrpace [MV/m] 150
Number of units 1(4)
Peak Power [MW] 25
Repetition rate [Hz] 200
Pulse length [us] 25

Section 2

i nvestRFPORESURES skl adT

Mechanical structure

210

5.9
32-38
170

84
200
2.5

Line with 2%
- momentum
acceptance



CABOTO 1 Carbon Booster for Therapy in Oncology

Superconducting cyclotron by LNS/IBA (250 MeV protons
and 3600 MeV carbon ions) is now commercialized by IBA

1st phase:
32 cm protons
17 cm carbon ions

2"d Phase

435 MeV/u Carbon ions 32 cm protons
32 cm carbon ions



Gantry pro uhlikové ionty

57m

20.8m

Paviai jediné1?C gantry neé
AHmotnost 600 t
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Dielectric wall accelerator

|l ndukl n?2 1l ine8rn2 wurychl oval
HGI i high gradientinsulatori zabr aRuj 2 vzniKk
Protony v kratkych pulsech ~ ns, 10 Hz

Silné elektrické pole 100 MV/m po délce 2,5 m

Zat2m dosageno: 20 MV/m v d®l

Kompaktn?2 wurychloval ve stand

Energie mTge bilt mRDnRNRna s kago

Caporaso et al. Nucl Instr Meth B 261 (2007), p.777-781



Protony urychlené laserem

A Fokusovany laserovy svazek dopada na tenkou folii

A AzahS8t ®i el ektrony opougt
elektrické pole, které urychluje ionty

,oéc Laserovl syst®m DRACO ( Dr §¢
> gogo"”: X A Radiobiologické experimenty
& F A Vvykon 150 TW
g}’ e ’ A Ultrakratké laserové pulzy ~ 30 fs o energii 3J
$ ‘;:o A Ohnisko o g TmRru 3
A Titanov§ foldme o tlougSce
A Intenzita 102 W.cm-2
A Energie protonT okolo 10 N
A PSi zvigen2 vikonu na 500

dosagen?2 energi? 50 MeV.

Kraft G, Kraft SD. Research needed for improving heavy-ion therapy. New J. Phys., 2009, vol. 11
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Moni torovg8n2 dosahu s\

A In-beam PET monitoring
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Time of Flight PET

Philips TruFlight: The solution to better PET imaging

In conventional PET imaging, it's possible only to

know that a coincdent event has taken place on

the line of response, but not the actual location

of the event.

TruFlight technology uses the actual
time difference between the detection of
coincident events to more accurately identify the

origin of the annihilation. Better identification leads

to a quantifiable improvement in image quality.






