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Abstrach Radiation dose distributions in cellular level
for two different In isotopes were calculated using the
Monte Carlo method with two different codes. Above
cellular level results were also compared to the dose calculated with the MIRD formalism MIRDOSE3). Calculated doses agree with each other for spheres with
diameter larger than 1 cm. Based on the simulated data
it is concluded that the results for spheres smaller than
0.1 cm are dependent on the code and input data (radiation spectra) used for simulations.
INTRODUCTION

S-values calculated with three different methods demostrating the agreement in results for spheres larger than I cm.
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Many specific intracellular target molecules have been
characteri zed by cancer biologists; these include molecules
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killed depending on the range of the radiation emitted by tbe
radionuclide. These short range isotopes cause less also
damage for the bioactivity of the labelled compound.
The ability to quantify the dose delivered to tumor and
normal tissues when using radiolabeled moclonal antibodies
has been a problem. This is true, especially, for cellular level
dosimetry. The aim of this study was to compare two potentially usable In isotopes in RIT both on subcellular and nucroscopic levels.
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in cellular signalling and they bind specifically to cellular

DNA. Labelling of these substances by Auger-electrons
make cell killing precise, whereas e.g. in radioimmunotherapy (RIT) with B-emitters also surrounding cetls will be
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The physical dose distributions were calculated with two
different Monte Cado (MC) simulation codes. The EGS4

code is widely used in medical physics and high energy
physics to calculate energy deposition by electron-gzunma
cascades [1]. Results were compared with simulations perfomrcd with the MC program developed in Lund University
Hospital.. In macroscopic regime some results were also
calculated with MIRD (Medical Internal Radiation Dosimetry) fonnalism using the MIRDOSE3 program [2]. In modelling, cells were assumed to be homogenous spheres of
water.
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Figure 1. S-values calculated with the EGS4 MC code
for two different In isotopes in water spheres.
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Figure2. S-values for
with different methods.

ll3-In in water spheres

calculated

DISCUSSION AND CONCLUSIONS

RESUIjtS

In Figure 1 are shown the S-values (as defined in I3l)
calculated for ll3-In and lllln isotopes homogenously distributed in water spheres of different dianeters. The EGS4
Monte Cado code was used. From the fact that the curves
for the isotopes cross at about diameter 0.05 cm it can be
seen that the effectivity of a particular radionuclide in RIT
depends on the cellular level geometry. Figure 2 compares

The main reason for the differences in S-values calculated with the MC codes at small sphere radii is mainly due
to differencies in radiation spectra used as input for calculations. For EGS4 simulations the spectra published by Howell was used [4]. In the Lund code the spectra published in
the ICRP 38 t5l report were used.
The results of the MIRDOSE3 program are in agreement
with the MC calculations as can be seen in Figure 2, espe-
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cially for large spheresa. The therapeutic effect og l13m1n

is better than the effect of lllln, as exemplefied in Figure
3. However, for cellular level this is not necessarily the
case as shown in Figures I and 2. This preliminary result
has to be verified using the cluster model of tumor before
final conclusions can be made.
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Figure 3: S-values derived from MIRD formalism on
macros@pic level.
Based on the simulated data it is concluded that the
results for spheres smaller than 0.1 cm are dependent on
the code and input data (radiation spectra) used for simulations.
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