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Quantified cell binding of astatinated
immunoconjugates on ovarian cancer cell spheroids

by alpha camera imaging

Purpose. Optimization of patient dosing for intraperitoneal α-radioimmunotherapy of microtumours can be
performed with the help of a biokinetic model. The goal of this study was to investigate whether simula-
tions of mathematical models can be confirmed by in vitro models. We used the α- camera micro-imaging
technology to quantify cell binding of 211At-radiolabelled monoclonal antibodies to small ovarian cancer cell
clusters.
Materials and methods. Various sized spheroids (NIH:OVCAR-3) were treated with 211At-MX35 and 211At-
Farletuzumab (170kBq/mL) for different time periods. Cell clusters were stained and evaluated as a whole or
by serial sectioning using the α-camera device and the γ-counter as reference method. Alpha camera images
were frame-parsed to determine the activity uptake and distribution. Cell numbers were estimated by area
evaluation of conventional α-camera images in case of whole spheroids or, in case of cross-sections, by man-
ual counting of adjacent haematoxylin and eosin stained cryosections. Kinetic binding curves were derived
using the total number of bound antibodies per cell and compared to model simulations.
Results. Quant imaging with the α-camera provides an accurate and precise method for activity quantifica-
tion. In contrast to 211At-Farletuzumab, binding kinetics of 211At-MX35 were considerably different from the
model simulation predictions. Experimental data showed equilibrium binding within 4 hours after treatment
followed by a decline in activity due to cell death. The in vitro model did confirm that lower levels of activity
uptake per cell were reached for larger spheroids, especially near the core. For this particular cell line, the
antibody binding characteristics of MX35 led to higher activity levels.
Conclusion. This study demonstrated that antibody binding characteristics play an important role in intraperi-
toneal α-radioimmunotherapy. Our observations indicate that radiation effects may occur already shortly
after treatment initialization and thus elucidating a parameter that needs to be added in the models used for
treatment planning.
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