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Dosimetric aspects on radioimmunotherpy using
the alpha-particle emitter astatine-211

S. Palm & L. Jacobsson
Dept of Radiation Physics, Goteborg University, SWEDEN

With an increasing interest in using alpha-particle emitters for radioimmunotherapy
(RIT), a correct dosimetry for this application becomes important. Both the number of alpha-
particle traversals through the cell nucleus, as well as the mean absorbed dose has been related
to the biological effect of astatine-211 [1]. The aim of this study is to show how the expected
biological effect as a function of these two parameters differ for two irradiation geometries of
importance for radionuclide therapy, i.e. i) homogeneous distribution of the radionuclide
surrounding a cell ("free 211At"), and ii) the radionuclide bound to the cell surface ("bound
211At").

A Monte-Carlo program was used for simulating the decay of 21IAt, and then register the
alpha-particles chord lengths through, and energy deposition to a cell nucleus. This was done
for "free" and "bound" radionuclide distribution. The difference in both chord length and
energy deposition distribution for the two geometries was then used for theoretical cell survival
curves.

The distribution of energy deposition per event to a cell nucleus for both "free" (Fig. 1)
and "bound" (Fig. 2) 2I1At, as well as the corresponding distribution of the alpha-particles'
chord lengths through the nucleus leads to different theoretical cell survival curves for the two
irradiation geometries.
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Fig. 1. Distribution [keV1] of energy deposition per event [keV] to a cell nucleus (r = 5.6 fwt)for

At homogeneously distributed around a cell (r= 7.

These theoretical results can be compared with experiments. By irradiating cells with
211 At either homogeneously distributed around cells or by using e.g. monoclonal antibodies,
distributed on the cell surface, cell survival curves based on either alpha-particle chord length,
or energy deposition should reveal which of these two parameters is most relevant for alpha-
particle dosimetry.
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Fig. 2. Distribution fkeV'j of energy deposition per event fkeVJto a cell nucleus (r = 5.6 /mi) for
211 At bound to cell surface (r = 7.
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