Relativni biologicka ucinnost
v rozsireném Braggove piku
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Protonova terapie

Poprveé PT v 50tych letech - Lawrence Berkley
Laboratory v Kalifornii.

Prosinec 2012 — Prvni frakce v PTC Praha.
RUzné maody (pasivni vs. aktivni) — SiS, DS, US, PBS.

PTC bylo prvni centrum v Evropé uzivajici PBS.
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Poskozeni DNA
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Relativni biologicka ucinnost
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Porovnani poskozeni DNA

Average Yield of Damage in a Single Mammalian Cell after 1 Gy Delivered
by Photons (low-LET) or Low-Energy o Particles (high-LET)

Radiation Low-LET High-LET
Tracks in nucleus 1000 2
lonizations in nucleus 10° 10°
lonizations in DN A 1500 1500
Base damage 104 10
DN A single-strand break 001000 300600
DNA double-strand breaks (initially) 15-60 70
DM A double-strand breaks (after 8 h) f 30
Chromosome aberrations 03 25
Complex aberrations 10% 45%
Lethal lesions 0.2-08 1339
Cells inactivated 10-50% 70-95%,

The assumed nucleus has a diameter of 8 um, and the energy deposition per ioniza-
tion is set to 25 eV,

Source:  Adapted from Goodhead, Can | Phys., 68 872, 1990; and Nikjoo et al., Int |

Radiat Biol., 73, 355, 1998.




Proton therapy: RBE = 1.1

bio-effective dose

DOSE . physical dose

M. Goitein




Pro¢ 1,17

In vitro 1,21 = 0,2 In vivo 1,07 = 0,17

Dose per fraction [Gy] Dose per fraction [Gy]

Hodnoty stanovené uprostred SOBP.
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“Biologicky dosah”
je o 1-2 mm delsi.
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RBE na konci SOBP

Proton beams of <10 MeV; RBE in vitro
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Narust RBE 0 5% 4 mm od distalniho spadu.
Narust RBE o0 10% 2 mm od distalniho spadu.



Experiment ODZ

Experimenty provadény na PTC.
Vytvoreny plany kostek T0x10x10 - ruzné
davky.
Zatim pouzita jen kostka 1 Gy.
Homogenita davky v SOBP je +0,5 %.

Ozarovany jsou neonatalni normalni kozni
fibroblasty.

Po ozareni sledovano preziti.
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NPL ve spolupraci s ODZ a PTC

» Tento tyden.
» Ruzné davky - pokryta cela skala preziti.
» Ruzna frakcionace - 1 az 3 frakce.

» Sledovani preziti fibroblastu ve 3 ruznych
mistech v SOBP - proximalne, uprostred a
distalne.

» Vysledky za 2 tydny.
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