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We investigated the membrane dynamics of polyelectrolyte mediated multilamellar
vesicles consisting of the anionic surfactant RO90 and the polycation chitosan. While
the structure of the individual layers is constant the number of layers increases as the
fraction of chitosan increases. The experiment was aimed at answering the question
whether this growth in the average membrane thickness would be reflected in a change
of the membrane rigidity after previous NSE experiments on similar systems showed
no change. In contrast to the previous experiment, where flexible polyacrylic acid
was used as polyelectrolyte, we used intrinsically stiff chitosan. Neutron spin-echo
(NSE) measurements were performed at IN15 and using the Zilman-Granek model
(S(q, t) = exp(−(ΓZGq3t)2/3), where the membrane rigidity κ ∝ Γ

−2
ZG) it can be seen

that membrane rigidity increases, indeed (see fig. 1). From these measurements we
can conclude that the membrane dynamics in polyelectrolyte mediated multilamellar
vesicles with stiff polyelectrolytes change with the number of layers.
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Figure 1: ΓZG as a function of the average number of surfactant layers in the vesicle
which has been previously determined using SANS. It can be seen that ΓZG decreases
and hence κ increases. Lines are fits to ΓZG ∝ 〈N〉−1 and ΓZG ∝ 〈N〉−1.5, corresponding
to the scaling for bilayers and homogeneous materials respectively.
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