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It has long been recognized that human skin can be subdivided into simple categories based on
their sensitivity to sunlight — from Type I, never tans, always burns, to Type VI, marked constitutive
pigmentation. There is also evidence that the more readily sunburnt type of skin is also more
susceptible to the effect of irritants. In the present work, the irritancy threshold for sodium lauryl
sulfate (SLS) has been assessed using a recently described 4-h acute skin irritation patch test. A
total of 110 subjects covering all 6 skin types were examined and their threshold for acute irritancy
defined as the lowest concentration of SLS, applied under 4-h occlusion, which would induce a
clinically detectable irritant response. The SLS dose response generated using a range of concen-
trations (0.1%-20%) demonstrated that there was no significant difference between the groups
under these test conditions. Even for Type VI skin (n=25), the dose-response curve fell within the
general pattern. These results reinforce the general applicability of predictions of acute irritant
potential made in groups of human volunteers.
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Skin irritants are the major cause of contact der-
matitis and, in the process of screening new chemi-
cals, studies must be carried out to determine the
potential irritancy of such substances (1). Recently,
an approach involving the safe and ethical use of
human volunteers for this purpose, the human 4-
h patch test, has been described in detail (2-6).
Furthermore, the possible variables affecting the
method have been investigated (7-9). This work
has shown that a key aspect of the assay is the use
of a positive control for each test panel, not least
because the interindividual variation in the re-
sponse to irritants is large (8). To evaluate this
further, we chose to examine the classic skin types
(10) to assess whether their threshold for acute
skin irritation differed. To do this, we employed
the classic control irritant, sodium lauryl sulfate
(SLS), which is also recommended as the positive
control for the human 4-h patch test (6).

Materials and Methods
Volunteer subjects

110 volunteer subjects were recruited. They were
assessed for their skin pigmentation, history of
ability to tan and ease of burning. This allowed

them to be categorized into 1 of 6 skin types (10)
(Table 1). Subjects with atopic eczema were ex-
cluded, as testing on uninvolved skin in a small
number of individuals has suggested a substan-
tially reduced threshold (11).

Patch test method

This has been described in detail earlier (7, 8).
Briefly, aqueous SLS solutions, from 0.1%-20%,
were dosed (0.1 ml) into 25 mm Hill Top chambers
(Hill Top Companies, Cincinnati, Ohio, USA)
which were applied to the skin of the upper outer

Table 1. Skin types and categorization of the test subjects

Skin No. Age range
type Description subjects (years)
I always burn, never tan 16 18-75
11 usually burn, sometimes tan 30 20-78
111 usually tan, sometimes burn 16 28-79
v always tan, never burn 7 27-74
A% moderate constitutive

pigmentation 16 22-65
VI marked constitutive

pigmentation 25 17-77
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Fig. 1. SLS thresholds in Type I — VI skin.

arm for 4 h. Patch test sites were read on a simple
0, +, ++, +++ scale at 1, 2 and/or 3 days; the
primary assessment parameters for the identifi-
cation of the presence of skin irritation were sig-
nificant erythema, surface change and /or indu-
ration. Any score =+ on any day was regarded as
a positive result. SLS (99%) was obtained from
BDH, Poole, UK.

Results

A clear dose response was apparent in the majority
of subjects; only 1 individual reacted at SLS con-
centrations below 0.5%, whilst overall >75% re-
acted to 20% SLS. A plot of the dose-response
curve for each of the skin-type groups shows there
was little difference between them (Fig. 1). The de-
tailed results of the dose-response study and the
identification of the skin irritation thresholds in
the different skin types are contained in Table 2.
There was no overt difference in the SLS skin irri-
tation thresholds across skin Types I — VI, al-
though the figures for Type 1V skin are somewhat
less precise due to the low numbers.

Table 2. Irritation thresholds to SLS in skin Types [ — VI

Discussion

Irritant contact dermatitis is an important clinical
problem. Thus, it is essential that those substances
which possess significant potential to irritate skin
are identified and the risk they present is managed
appropriately. Recently, a new approach to the
identification of such substances has been de-
scribed (2-6), which aims to provide high quality
information through the use of a 4-h patch test in
human volunteers. However, one of the potential
drawbacks of such an approach is that data ob-
tained from a limited number of human volunteers
(in practice about 30) may not be generally appli-
cable, e.g., across ethnic groups or for different
types of skin. It has been reported that there may
be ethnic differences in the susceptibility to skin
irritation (12, 13). However, these differences may
be quite subtle and of little importance in terms of
simple identification of acute skin irritation poten-
tial (8). What may be more important are inter-
individual differences. The impact of atopic status
on the response to an acute irritation patch test
has already been examined in some detail. Mu-
cosal atopy has little impact, whilst skin atopics
are definitely more reactive (9, 14, 15). Sex differ-
ences in susceptibility to skin irritation may be
quite limited (16). However, none of these par-
ameters, singly or combined, would be sufficient to
explain the large range of sensitivity to skin irri-
tation that has been identified (e.g., 8, 17, 18).
Consequently, in this present work, we extended
our previous studies (7, 8) to provide an examin-
ation of possible differences in skin reactivity be-
tween the classic skin types based on their sensitivity
to sunlight (10). We had anticipated that there
would be a decreasing irritability from Type I to
Type VI skin. Such a trend had been indicated in an
earlier study, although this work only examined
Types I — IV skin in a total of 44 subjects (19). The
results of our testing with the 4-h occluded patch
suggested that there exists no substantial differences

SLS Type 1 Type 11 Type 111 Type IV Type V Type VI
(%) no. % no. Y% no. % no. % no. % no. %
0.1 0 0 0 0 0 0 0 0 1 6 0 0
0.25 0 0 0 0 0 0 0 0 0 6 0 0
0.5 0 0 1 3 1 6 0 0 2 19 1 4
1.0 1 6 3 13 0 6 1 14 3 38 6 28
2.5 4 31 6 33 4 31 1 29 2 50 3 40
5.0 3 50 2 40 2 44 0 29 1 56 1 44
10.0 1 56 6 60 1 50 0 29 1 63 1 48
20.0 4 81 8 87 4 75 1 43 4 88 3 60
—ve 3 100 4 100 4 100 4 100 2 100 10 100
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in the proclivity to acute skin irritation in these sub-
sets, although in one case (IV), the group size was
relatively small. Indeed, the results indicated that
Type IV skin presented a slightly lower level of irri-
tant reactivity at the higher SLS concentrations,
but, over lower SLS concentrations (0.1%-2.5%), a
similar proportion of the Type VI group reacted in
comparison with the other 5 skin types.

It is interesting to consider why our data differ
from that reported by Frosch & Wissing (19).
Their work characterized the light sensitivity of the
volunteers by measuring minimal erythemal dose
(MED) and then examined the irritant response
to a number of substances applied for 20 h under
occlusion. Reactions were scored at only 1 time
point. The data showed very large scatter, but
there was a clear trend of increasing sensitivity to
irritation with lower MED values, including with
SLS. The studies reported in the present work
examined the acute irritation response to SLS only
in the context of the 4-h patch test, but used larger
group sizes than the earlier work and also exam-
ined Types V and VI skin. These skin types would
have even higher MED values and thus, on the
basis of the published results, might be anticipated
to be even more resistant to irritation. At least
under the conditions we employed, this was clearly
not the case. Thus, in summary, it can be con-
cluded that data on acute skin irritation potential
produced in a modestly sized group of human vol-
unteers does yield data of relevance to the general
population.

Note added in Proof

Whilst this paper was in press, one study has
shown skin atopic and non-atopic susceptibility to
acute skin irritation to be very similar (20).
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