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Complex system

Good lubrication (friction
coefficient < 0.01 in a human hip
joint with a pressure of 20 atm)
What is the impact of the
phospholipids on the lubrication ?
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Hydrophobic tail
Hydrophilic head

Figure 3 examples of con gurations :
monolayer, vesicle, trilayer
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Model system

Interactions and potentials

Friction measurement

Eyring model
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Model system

The surface pressure :
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Model system

Surface of the trough removed

Transfer ratio = Area of the substrate dipped
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Model system

DSPC lipids do not
hold more than 3
layers :

4th dip removes the
last layer
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Interactions and potentials
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Interactions and potentials

Van Der Waals :

H

U =
vew (Z) 12 (Z + ZZhead)2

Hydration repulsion :

Unydra(2) = Phz,e#

Osmotic potential :

Uosmo(z) = z—log ——
m
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Interactions and potentials

The thickness varies greatly with the variation of the HR
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Interactions and potentials

A modi cation of the hydration repulsion :

?

_z z
Unewydra(z) = Phzne™ e
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Friction measurement

e
Sensors are measuring :

the normal forcer,,
and the tangential force-. Contact surface S
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Friction measurement

We can measure friction :

Ft And we can observe change
" F, depending on di erent
properties :

DSPC lipids greatly enhance the
lubrication : We rub the glass
hemisphere on the sample

Sample : | Glass| Trilayer
Friction 0.87 | 0.08
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Shear Stress = &

Dependence of on :
Speed
Pressure
Temperature
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