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Materials & Methods
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Results and Discussion
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e Low impact of cytoplasm only internalization
e Moderate impact of nucleus only internalization
e High impact of small and low compaction spheroid

A-2: Quantification of cross-fire irradiation

Self nucleus dose
35.00%

65.00%
. Cross nucleus dose

Cross nucleus dose: dose to cell nucleus due
to radionuclide not fixed to this cell
e |n this study = 65 to 98% of total irradiation

— Cross-fire effect more important than
intracellular distribution due to high range

of alpha particles

Minimum observed cross-fire nucleus
dose %: 30um radius spheroid
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e Cross-fire effect major in targeted alpha therapy

e [ntracellular radionuclide distribution must be precisely modeled
for small tumors (< 50pm radius), especially with low
radionuclide concentration

e Biological quantities mandatory to consider, in addition to
physical ones
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Activity per cell (mBq)

Tumor control probability as a function of the activity per cell (mBq). The simulations were
performed in a 95um radius spheroid, with 756% compaction, irradiated by At-211.

e Threshold effect around 0.15 mBq per cell
e At 0.15 mBq per cell: ~ 18 fold higher TCP between nucleus
and membrane source distribution

B-2: RBEp of alpha particles in the condition of an 1At TAT
treatment

RBEp: Relative biological effectiveness at the

icrometric scale, compared to a reference

ohoton irradiation.
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— High biological impact of alpha particle,

confirmed by literature [4].

RBEu =6.9

RBE, =

RBEL value found at 10% cell
survival, for a membrane source
adistribution
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e Modeling of intratumoral heterogeneity of radionuclide distribution
e \alidation against experimental data

e Modeling radionuclide diffusion Kkinetic
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