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Abstract: Repeated electrical impedance measurement
were done in 4 healthy subjects, where the stratum
corneum gradually was stripped off using an adhesive
tape on the mid-volar forearm. The degree of stratum
corneum removal after 95 strippings was confirmed
by histology. Interestingly, the magnitude at 201<Ilz
decreased more than the magnitude at 500kHz.
Initially, the decrease was proportional to the number
of strippings but flattened out at 45 strippings. It is
advised to use lower frequencies for studies of the
stratum corneum and higher frequencies when deeper
layers of the skin are of interest.

3mm biopsy was taken under local anaesthesia. For each
test subject, control biopsies had been taken in an earlier
study in the same test area. The specimens were fixed in
buffered formaldehyde, dehydrated in graded ethanols
and embedded in paraffin; 4 pm thick sections were cut at
3 levels and stained with haematoxylin and eosin. The
sections were examined and assessed by one observer,
Electrical impedance was measured using a SCIM

skin electrical impedance spectrometer (SCIM Medical
AB, Kinna, Sweden). The instrument records magnitude

and phase specffa of impedance at 3l logarithmically
distributed frequencies between lkHz and lMHz, in a

volume under the probe. For each test subject, magnitude
and phase were extracted at the frequencies 20kHz and
500kHz.

INTRODUCTION

The skin barrier is mainly located to the stratum
corneum and tape stripping of the skin has been used to
study chemical and physical properties at different levels
of this layer. Changes in the barrier after different
numbers of skin-stripping have been evaluated with the
non-invasive technique transepidermal water loss, which
increases ll,2f, as well as with electrical impedance of the
stratum corneum, which decreases after stripping [3,4,5].

From our new measurement system based on
elecffical impedance we have introduced a set of 4
impedance indices emphasizing different aspects

of

the

impedance specffum. These indices have been found
capable of differentiating between the reaction patterns

caused

by

chemically different irritant

substances,

verified by histology 16,71.

MATERIALS AND

METHODS

RESULTS AND DISCUSSION
The results, which are given in Figure l, show that
the impedance parameters flattened out after between 45

and 60 strippings. The greater change of magnitude
occurs at the lower frequency, which is consistent with
the findings by several other studies using low
frequencies to characterize the condition of the stratum
corneum. For 500kHz the flaffening out of magnitude was
not as clear-cut. However, the phase at 500kHz seems to

be inversely linearly proportional to the number of
strippings, which probably reflect the capacitive
properties of the stratum corneum, whereas the deeper
layers are mainly resistive.

The histolosical examination showed that the
deepest part of the sffatum corneum was not completely

removed after

95 strippings. This is in conffast to

Four healthy volunteers, 2 males and 2 females, previous reports on skin stripping. This result might be
between 33 and 49 years of age without known skin due to that this part of the stratum corneum is too firmly
connected to the underlying layer to be removed, at least
diseases were studied.
The skin was stripped with an ordinary cellulose with the adhesive tape stripping technique used in this
adhesive tape (ScotchrM, 3M, France). The test site used study.
was randomised on the mid-volar part of the right
forearm. A total of 20 readings with electrical impedance CONCLUSION
were taken, the first before the start of stripping, and then

Properties of the sffatum corneum dominate the
after each 5 skin-strippings up to a total of 95. Before
impedance
at lower frequencies, while the deeper layers
physiological
with
each reading the skin was soaked
contribute at higher frequencies.
increasingly
the
skin
high
of
naturally
reduce
the
minute
to
saline solution for one
reading
a
last
After
the
corneum.
impedance of stratum
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l: Impedance data of stripped skin from the volar forearm from 4 healthy test subjects. Magnitude and phase
(Y-axis) vs. the number of strippings (X-axis) at the frequencies 20kHz and 500kHz, which are the frequencies used in
Figure

the definitions of the

impedance indices used

in other studies by our group, are

shown.
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