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Analysis: Curvature Induced Defects |

Modeling Parameters: -
Lifetimes:
Vesicle r=8.9 um : 1ms
Surface area = 995 pm? 2100 s
Raphacl, Waugh, Svetina, and Zeks, Volume = 2950 pm® 10ps
Physical Review E 2001, 64, 051913 X
Pore defect size:
2.7 nm
5.4 nm
Net Diffusion Distance (G
5.4nm pore
<x>=+2Dt Lifetimes: SR 5.4nm pore
D = Diffusion Coefficient Ims
t=time s 5 q 5 5 e P p
10 s Vesicle deformation can only occur if the sucrose solute exits the vesicle. The bilayer is virtually impermeable to
Net Diffusion Volume sucrose. However, transient, nanoscale pores would allow sucrose to cross the bilayer and the vesicle to deflate. We
Vi =<X>*As, Temperatures: base our calculations on transient pores that are theorized to form due to mechanical stress. We assume that sucrose
20°C exits the vesicle at a rate similar its diffusion in free volume. From these assumptions, we model the deformation as a
37°C function of pore diameter and lifetime.
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Tailoring Vesicle Deformation
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Calculated membrane Deformation:
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468, 2004.

Between two glass slides, a small

amount of vesicle suspension is

deposited. The capillary forces

wick the liquid to the outer rim

of the sample, which imparts \Water-air
pressure on vesicles caught Interface
between the air-water interface

and the surface.
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The vesicle dimpling is similar to
the shape of the red-blood cell.

Vesicle shape, t =27 min

A vesicle is sandwiched between the
two interfaces and over time changes
its shape dramatically. Originally, it is
an ellipsoid with a height of ~8 pm.
After ~30 minutes, its height decreases
to ~2.5 pm.

Vesicle dimple formation as height
decreases. It first appears at the water-
air interface. Finally, it appear also at
the glass-water interface.



