. Lecture 4: Mechanics of Cell Membrane

Recall, the red blood cell.
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Let the total de/formation inxandy be u;’t and v'*t, respectively.
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We used 2/3rds of our assumptions so far: #1 and #3.
Let's apply assumption (2) > unstretched. . d
- Thickness of shell does not change so any strain terms involving z-> o (‘o/ ¢ Thig s /dg)
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The overall deformation of plates/shells can be understood as the superposition or 3 moaes.
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Let's try to understand these independently.
First, the constitutive model describes material behavior. Let's assume a generalized Hookean
material response.
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Now consider equilibrium conditions. We will consider two loading cases as we have done in the
past - shear and tension.

Note: | will not go through the math here but you can derive the following equations.
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Let’'s consider equibiaxial tension.
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There is one more thing we need to consider - transverse deformation or bending.
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The equation above is the Kirchoff plate equation. You derive this equation in the homework.
For red blood cells,
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Based on these equations and some values | just gave you for the red blood cell, there are few
things to understand.
1. Because K, is huge compared to other moduli which means the cell membrane is
incompressible.
2. Kis very small so the effect of shear usually neglected under static loading but it may play
a significant role under dynamic loading.
3. Ky is very small so the effect of bending is very small in a biomembrane.
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