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Fick's First Law
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Figure from Weiss, T. F. Cellular Biophysics,
é(z,t)>0 é(z,t)< 0 Vol.1. Cambridge, MA: MIT Press, 1996.

Courtesy of MIT Press. Used with permission.
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Random Walk Model

» number of solute particles << number of solvent particles
» motion of solute determined by collisions with solvent
(ignore solute-solute interactions)
» focus on 1 solute particle, assume motions of others
are statistically identical

Every T seconds, solute particle gets hit by solvent particle.

In response, solute particle is equally likely to move +l or —I.
T =mean free time; | = mean free path
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Figuresfrom Weiss, T. F. Cellular Biophysics,
Vol. I. Cambridge, MA: MIT Press, 1996.
Courtesy of MIT Press. Used with permission.
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Fick's First Law
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How long till half the solute diffuses to [X|>X;,,
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Importance of Scale
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membrane sized 10 nm 1—10 pUsec
cell sized 10 pm L sec
10
dime sized 10 mm 10° sec = 1 day

Figure from Weiss, T. F. Cellular Biophysics,
Vol. . Cambridge, MA: MIT Press, 1996.
Courtesy of MIT Press. Used with permission.



