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IS@L--HHKV In the last meeting...

Image of cells (LNCaPs)
Development of a geometric model

Simulations with Geant4

Determination of absorbed dose and of
survival fraction in a colture irradiated with

Ag-111
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Greater dose released in the
nucleus from the cytoplasm

Results (1)
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IS@LPHRM In this meeting... <R
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Therapy simulations with Geant4-DNA with Lu-177
in collaboration with Brescia’s hospital

Differences between the absorbed dose in bone
cancer cells (osteosarcoma cells) and soft tissues
cancer cells (e.g. epatocellular carcinoma cells)
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IS@LPHARM The molecularDNA example
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= Geant4 is being extended with
processes for the modeling of
biological damage induced by
ionising radiation at the DNA
scale

llllllllllllll

= molecularDNA allows easy

simulation of radiation- IW

DNA damage wiitAiex bley
geometrles and well
defined damage parameters
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v  human cell chromosomes.mac v" Two environments: water and
v 1771 - compact bone

v" Ellipsoidal cells made of water
v’ Source: membrane, target: nucleus (14 x 3.5 x 14 pm)




IS@LPHRM Number of events <R
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Considering same cell
dimensions the absorbed
dose is nearly the same
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IS@L KV Dimensions of the cells <@
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Osteosarcoma Epatocellular

carcinoma
Cell size

Nucleus size
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Dose comparison
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IS@LPHHRM

PES exotic beams for

Errors on DSBs @FN

s Low statistics

Huge errors on the
number of DSBs

. 105 %

* 74 % (no DSB+ produced) %*9 /

 No DSB+ or DSB++ %D Statistical fluctuations
produced £y
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Results: rep
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IS@LPHH=RM  Next step: a biophysical model

Cell population [a.u.]
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IS@LPHHRM Conclusions: future goals <R
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v' Comparison of the results of the geometric model with experimental data

from the next experiment in May/June /

DNA damage and the clonogenic
survival of LNCaP cells treated with different activities

of 111Ag will be evaluated in vitro for different
exposure times.

v Validation of the biophysical model o
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Thanks for your attention!
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