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Everything that enters or exits cells has to go, one way or the other, through the
membrane. It is also well known that even small changes in the composition of cell
membranes can sometimes strongly affect the functioning of, e.g., ion channels, which
regulate the chemical and physical balance of cells.

I will discuss two different aspects related to composition. The first one is the effect of
cholesterol on membrane properties. | will also present results in which a systematic
coarse-graining has been performed to study the problem at micrometer length scales.
The second topic concerns particle separation. The polarizability of, e.g., biocolloids, can
be used for particle separation and detection at around micron scale. As changes in
composition lead to different responses to external fields, methods such a
dielectrophoresis and electrorotation can be used to separate cancer cell or to detect
toxins in water. | will discuss some theoretical aspects related to polarizability and
response to external fields. Our theoretical approach compares favourably with

experiments.

011-706-6621 yakubo@eng.hokudai.ac.jp



