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I will present a new computational technique that can be applied in 2- and 3-dimensional modelling of various multicellular phenomena, including the avascular tumour growth, the formation of ductal carcinomas and the development of epithelial hollow acini. This model focuses on the biomechanical properties of individual cells and on communications between cells and their microenvironement, but at the same time, it enables all cells to form cluster or sheets and to act as one complex tissue. The model is based on the immersed boundary method and couples the continuous description of a viscous incompressible cytoplasm and the extracellular matrix, with the dynamics of separate elastic cells, containing their own elastic plasma membrane, fluid cytoplasm, point nucleus and individually regulated cell processes, such as cell growth, division, polarization, apoptosis, directional chemo- and haptotactic movement and response to signals sensed from the surrounding microenvironment. Several computer simulations of the development of various tissues will be presented.

