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Background: Biological cells are highly complex, nonlinear materials and their mechanical behaviours have not been well understood. Recently, advanced measurement techniques for single cell mechanics have shown such materials exhibit nonlinear and viscoelastic deformation under external forces [1]. The cell structural components, including the cell membrane or lipid bilayer and the cytoskeleton, play a major role in the cellular mechanical behaviours, which importantly governs the “principle of life” such as cell growth and spread.  Better understanding and modelling of these behaviours will be essential for the advancement in the next-generation biomedicine such as tissue engineering and nanomedicine. 
Methodology: A non-linear biomechanical model which takes account of both shear and bending force of a cell membrane will be applied for programming. A numerical technique for solving a set of coupling non-linear differential equations will be employed for simulating a cell under different external loadings. 
Objectives and tasks: The mini-project will focus on the modelling of a cell membrane using a nonlinear mechanical model [2]. The major tasks of the project and the suggested schedule are outlined as following: 
i) Literature survey of single cell mechanics (1st – 2nd Week),
ii) Development of a physical model for describing cell deformation (2nd -3rd Week),
iii) Development of a computer software for numerical simulation of cell deformation (3rd -11th Week), 
iv) Preparation of a research report which could be extracted later for publishing a journal paper (11th-12th Week).
Required skill: The knowledge how to use MATLAB or similar software (e.g. Mathematica or Fortran) for solving nonlinear ordinary differential equations will be essential. 
Prospective: For further PhD study, mathematic modelling based on a “discrete” cellular model, with particular interest on cytoskeleton mechanics, will be explored and experiments to examine single cell mechanics will be performed for validation of the theoretical results [3]. 
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