Soap and scutoids
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A century and half ago the blind Belgian scientist Joseph Plateau laid down the basic rules that give the
geometry and topology of foams, as dictated by surface tension [1]. Researchers still delight in working
out their consequences: it is often a complicated game but it is played according to simple laws, for
example that no more than three soap films may meet in a line.
Anyone who looks at the forms of biological cells is struck by the fact that the same rules seem to
apply. So when a new type of epithelial (skin) cell arrived on the scene recently [2,3], causing quite a
splash in the media [4], physicists in Dublin and Aberystwyth immediately asked: is this shape to be
found in a foam under similar circumstances?
Epithelial cells may be visualized as thick crazy paving – idealised as hexagonal, but generally
somewhat disordered in shape. Scutoids are associated with the effects of a curvature of this cell layer
(as in the back of the beetle from which the name was derived). The new cells have a triangular face at
one corner, as if a corner was cut off from a normal cell.
The two foam research groups found that stable scutoids could indeed be induced in a layer of soap
bubbles trapped between two curved plates, and computer simulations also reproduced the effect [5].
Plateau’s venerable rules suffice to describe and rationalise the scutoids.
As usual, the physicists do not claim to completely describe this complex biological system. But once
more they have wielded Occam’s Razor to pare down a problem to the bare bones of the simplest
explanation.
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Figure 1: Computer simulation of a foam
confined between two concentric cylinders with
scutoid cells highlighted in colour. These cells
are characterised by a triangular face
perpendicular to the bounding cylinders.

Figure 2: Photograph of scutoids found in
experiments using ordinary dishwashing solution
and two glass cylinders. Note the small
triangular face in the centre of the image. It
belongs to the two columnar cells which have a
7-sided face in contact with the top bounding
cylinder and a 6-sided face in contact with the
bottom cylinder.

