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Introduction

Spheroids are 3D model of cell culture which commonly used in research into new cancer treatments and therapies. They mimic the structure, microenvironment and
cells signaling present in solid tumors [1,2]. In their layered composition, three types of cells can be distinguished: dead cells inside the spheroid (necrotic zone); living,
non-proliferating cells in the middle (quiescent zone); and living and proliferating cells in the outer layer of the spheroid [3,4]. We propose a new spheroid growth

model, based on simulations and experimental data, which reveals the growth dynamics of three spheroid zones. The presented model can potentially provide more
information than the standard approach in such studies of the growth dynamics of tumors —the Gompertz curve.

Objectives
finding a model describing the growth of spheroids (allowing to predict the behavior of the growth curve)
 performing a simulations that could the verify proposed model
e assess numer of proliferative and non-proliferating cells, check how cells in a given state are distributed inside the spheroids, estimation of the fraction of dead cells
indirectly, only from the growth curve, estimation of transitions probabilities
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Spheroid culture and image analysis
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Spheroid growth characterization. (A): Graph showing the increase in spheroid diameter as a function of time for a different initial
number of cells in the spheroid. Data represent the mean * standard deviation (SD). (B): Graph showing the increase volume of
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odel anda simulation assumption:

* Cells could be in one of three states [ Fitting results } [ Simulation results J
e States are defined by transition and division parameters
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Conclusions

A model was developed to characterize the growth of spheroids by distinguishing
between 3 separate cell states

* |t was possible to develop a model that reflects the behavior of the experimental
spheroid growth curve with a very good agreement with the experimental data

* The developed simulations made it possible to determine the number of cells in each

state during the spheroid growth
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