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ION THERAPY — WAY OF CANCER TREATMENT
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ION THERAPY — WAY OF CANCER TREATMENT
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ION THERAPY — METHODS
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ION DELIVERY SYSTEMS
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Schardt et. all, Heavy-ion tumor therapy: Physical and
radiobiological benefits, Rev. Mod. Phys. 82, 383-425 (2010)
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KRAKOW — HEIDELBERG
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HEIDELBERG ION BEAM THERAPY CENTER (HIT)

www.klinikum.uni-heidelberg.de



Jan Gajewski IFJ PAN / DKFZ | HIT 2D TLD for ion beam QA

HIT SCANNING BEAM ONLY BUT A HUGE GANTRY

HIT facility properties:

Carbon energieS; 88 — 430 MeV/u www.klinikum.uni-heidelberg.de
. 255 steps
Proton energies: 48 — 221 MeV

Range in H.O: 2 — 30 cm (1.5 mm step)

Spot sizes: 4 mm for *C — 30 mm for *p

Field for Scanning: 20x20 cm?

Combs, S. E., et. al., 2010, Particle therapy at the Heidelberg Ion Therapy Center (HIT) - Integrated research-driven university-hospital-based radiation
oncology service in Heidelberg, Germany. Radiotherapy and oncology : journal of the European Society for Therapeutic Radiology and Oncology, 95(1), 41—
4. doi:10.1016/j.radonc.2010.02.016
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QUALITY ASSURANCE OF ION BEAM

Different tools for beam QA

r— —~

Radiographic films 2D TLD
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Gafchromic® films Scintillator + camera
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2-D arrays of
ionization chambers

Single/multi photodiodes

Flat-panel detectors
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THE PRINCIPLE OF 2D TL DOSIMETRY
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DOSIMETRIC SYSTEM
oy

Water resistance and flexibility

2
Up to 20 x 20 cm -
Z 13.4

Reusability

Resolution ~0.2 mm

Linearity of dose response: 0.5-20 Gy

Clinical reader

1mmTLD= 1.64mmH20(<O.01%o ag. with MC sim.)
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DOSIMETRIC PROPERTIES — UNIFORMITY

Measured Dose Profile
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DOSIMETRIC PROPERTIES — REPRODUCIBILITY

More than 20 equivalent irradiations and readouts
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DOSIMETRIC PROPERTIES — DOSE RESPONSE
D)
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SCANNING BEAM QUALITY ASSURANCE

Main parameters in QA
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Scanning Beam QA -
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Scanning Beam QA — uniform fields
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DOSE RESPONSE
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ENERGY/LET DEPENDENCE
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ENERGY/LET DEPENDENCE
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SUMMARY

Made at HIT: 77 l
The main dosimetric properties measured |

Suitability for scanning beams QA checked

TO DO:
Prepare procedures of usage
Prepare standards for scanning beam QA

Use the system at CCB
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