Letter to the Editor

A quantitative index for area swelling of epidermal membrane

To the editor:

Area or “inplane” swelling of epidermal
membrane has already been reported by
several authors (1-3) and the potential
value of this parameter to skin penetra-
tion and irritation cited (3). The most
useful quantitative procedure described
to date involves measurement of small
squares of membrane on plastic screens,
with a ruler calibrated in millimeters (3).
Recently we have developed a technique
which offers advantages, and we would
like to offer it to dermatological
research.

Epidermal membrane was separated from
human abdominal cadaver skin (4) by the
method of Kligman and Christophers (5),
and after drying, cut into thin strips 0.5 to
0.6 cm wide and 4 to 5 cm long. Plastic
tabs (cellulose acetate) are glued to each
end of the membrane with Duco® cement
sandwiching both ends between two tabs
(Figure 1). The membrane is hung by one
end and the length between the tabs
measured before and after treatment. This
measurement we call the crosswise
length, because the direction along the
membrane length is across the abdomen
or perpendicular to the body axis. We
currently measure this parameter with a

cathetometer calibrated in tenths of a
millimeter, however, an even more sensi-
tive device could be employed.

Changes in the swelling of membrane
lengths cut across the body axis have
been compared to those at right angles to
it, and these data are summarized in Table
L. Statistical analysis shows highly signifi-
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Figure 1. Schematic of membrane strip for
swelling measurement.
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Table I
Direction of Membrane Cut’

Length Ratio: Treated/

Dry
Crosswise Axial
Treatments Length Length
Water (24 hours) 1.09 1.08
2% Sodium Lauryl 1.35 1.32

Sulfate (1-hr-40°C)

"Each value is a mean of 6 replicas and all pieces of
skin from the same donor.

cant treatment effects, with no significant
difference between the two directions of
cut, and no significant direction-treat-
ment interactions. Therefore, this single
swelling measurement is an index of area
swelling, which may be obtained simply
by squaring the change in membrane
length.

This technique may be applied to purified
or impure stratum corneum, but the
method of membrane preparation should
be constant because it can influence
swelling results. Measurements should be
taken with the membrane hanging in air
rather than in solution to eliminate
buoyancy effects. We recommend mark-
ing one edge of each plastic tab with
permanent ink as a reference, and
measurements always taken at the refer-
ence corner where membrane emerges
from the tab. With treatments that cause
extensive swelling, membranes usually

twist, and the amount of twist seems to
relate to the amount of swelling, there-
fore, the true swelling lengths are actually
greater than the measured values; nev-
ertheless, this is a highly reproducible
measurement.

We are currently studying this method by
examining effects of surfactant structure
on area swelling of human epidermal
membrane, and comparing the swelling
properties of stratum corneum with
human hair and other keratins.
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