Anomalous behaviour in the diffusion of polyethylen
oxide through dialysis membrane
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[ Introduction ]

J/Il)ialysis is a common technique adopted in biochemis try to purify biopharmaceutical

[ drugs. This methodology is also of interest in macr omolecular chemistry and
pharmaceutical nanotechnology in order to purify sy nthetic macromolecules and
nanodrug carriers designed for drug delivery purpose s. However, based on their original
applications, the diffusion characteristic of the d ialysis membrane is given in respect to
the diffusion rate of globular proteins. So the dif fusion capacity is function of molecular
weight cut-off, i.e. corresponding to the maximum m olecular weight of a globular
macromolecule to be able to cross the membrane.

[ Results and discussion ]

\

[ Materials and methods ]

\ c/r the diffusion ability of the macromolecules has bee n analyzed in terms of: \\\

% Concentration (0.1, 1, 10% (W/V) )
x  Molecular weight ( PEO of Mw of 4, 10, 20 kDa )

% Macromolecules conformation ( neutral PEO vs charged PMADAM)
The tightness and cut-off of dialysis membrane of 1
Inc) has been assessed adopting either Human Insul
Ovalbumin (Ov ; Mw :43,000) as reference proteins (c
iffusibility of PEO ( 4, 10 and 20 KDa) has bee

KDa (Spectrum Laboratories,
in (HI'; Mw : 5,807 ) and
oncentrations 0.01 and 0.1 %).

Surprisingly enough all the synthetic polymers eval

comparison no diffusion has been observed for the t wo reference proteins. (Fig. 2)

uated have crossed significantly throughout the 1 K

Da membrane, in spite to have mean Mw well beyond t  his cut-off (see figure 1). By

ncentration (Sampl

[ Conclusion and perspectives
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We can conclude that synthetic polymers of molecular weight wel
diffuse substantially across this barrier. It can be anticipated t
mechanism within the cellulose membrane. The difference in diffusio

| beyond the cut-off of dialysis membrane
hat this diffusion should occur through a reptation
n rate in function of the polymer
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