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other 2 commercial products were not different from the 
water control. The third bath oil displayed a skin-irritating 
effect similar to SLS.  Conclusion:  The results of this study 
confirm the different skin-irritating potential of bath oils and 
demonstrate good skin tolerance of the new bath oil con-
taining St. John‘s wort extract.

  Copyright © 2008 S. Karger AG, Basel

  Introduction

  The human skin represents a physical barrier which is 
constituted by a lipid- and keratin-containing water-re-
pellent layer, the stratum corneum. Extraction of lipids 
by repeated contact with soaps and detergent agents leads 
to sustained deterioration of the skin barrier function. 
An impaired barrier function results in an increased sus-
ceptibility of the skin to further irritation, accompanied 
by epidermal hyperplasia and inflammation  [1] . First 
signs of irritated skin are itchiness, dryness, redness and 
tightness  [2] , possibly turning into contact dermatitis  [1, 
3] . Since regular skin cleansing is important for healthy 
as well as for diseased skin, the choice of the cleansing 
agent is of critical importance. Some surfactants are 
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  Abstract

   Background:  Dry and atopic skin requires skin care with lip-
id-rich emollients and moisturizing bath or shower oils. 
However, it has been shown recently that some bath oils may 
even impair the skin barrier.  Objective:  To investigate the 
skin-irritating potential of a new bath oil containing a lipo-
philic St. John’s wort  (Hypericum perforatum)  extract.  Meth-

ods:  In this single-center, randomized, double-blind, pro-
spective study, 3 bath oils together with positive and negative 
controls were applied under occlusion on test areas on the 
volar forearms of 18 volunteers (visit 1). After 24 h, the tapes 
were removed, and the test areas were evaluated by a visual 
score and the instrumental measurement of skin erythema 
and transepidermal water loss (TEWL) using a Mexameter 
and a Tewameter (visit 2). The test substances were applied 
a second time, and the measurements were performed after 
another 24 h (visit 3).  Results:  The positive control, 1% vol/
vol sodium lauryl sulfate (SLS), caused a significant increase 
in skin erythema and TEWL. In contrast, distilled water as a 
negative control did not influence these parameters. The 
new bath oil containing St. John’s wort extract and 1 of the 
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poorly tolerated by the skin  [4] . The majority of irritant 
or allergic reactions to cosmetics is considered to be 
caused by cleansing agents such as soaps, shower gels or 
bath foams  [2] . Recently, an irritating potential of various 
shower and bath oils has been demonstrated in an occlu-
sive patch test model compared to distilled water and so-
dium lauryl sulfate (SLS) as negative and positive con-
trols, respectively  [5] . Moreover, it has been demonstrated 
that irritating amounts of surfactants from soaps re-
mained on the skin after rinsing, which was considered 
the cause for skin irritations  [6] .

  The identification and avoidance of irritant and aller-
genic substances is a prerequisite for the prevention of 
contact dermatitis. Additionally, treatment with mois-
turizing agents contributes to skin protection, reducing 
dryness and the risk of eczema. It has been shown that 
the use of moisturizers improves the skin barrier func-
tion and renders the skin less susceptible to irritant agents 
 [7, 8] . Continued use of moisturizers reduces skin dryness 
within symptom-free intervals of a skin disease  [9, 10] . 
The consistent use of shower and bath oils leaves a protec-
tive lipid layer on the skin  [11–13] . The use of bath oils 
displays positive effects such as cleansing, disinfection, 
reduction of pruritus and improvement of psychological 
well-being  [14–16] .

  Recent investigations suggest anti-inflammatory and 
antibacterial effects of hyperforin, which is a major lipo-
philic constituent of  Hypericum perforatum  L. (St. John’s 
wort). It has been shown that a cream containing St. 
John’s wort alleviates the symptoms of atopic eczema sig-
nificantly better than placebo  [17] . The aim of the present 
study was to determine the skin tolerance of a new bath 
oil containing St. John’s wort extract for daily skin care 
of dry and inflammatory skin conditions.

  Methods

  In the prospective randomized trial, 18 subjects aged between 
21 and 55 years were investigated. The study was approved by the 
ethics committee of the University of Freiburg, Germany, and was 
performed according to established good clinical practice guide-
lines. All subjects enrolled in the study gave their written in-
formed consent. Healthy persons of both sexes, aged at least 18 
years with full contractual capability, were included. Exclusion 
criteria were inflammatory skin diseases, metabolic diseases, use 
of any drugs except for contraceptives, alcohol consumption, in-
fections, impaired contractual capability as well as participation 
in other clinical studies during the previous 30 days. Further-
more, no skin care products were allowed on the test areas 3 days 
before the onset of the study. Also, the volunteers had to avoid 
contact of the test sites with water, soap and shower gel.

  The study visits were on 3 consecutive days. On the first day 
(visit 1), 3 test areas were marked on each volar side of both fore-
arms. Subsequently the transepidermal water loss (TEWL) was 
measured on each test area using the Tewameter (Mobile Skin 
Center �  MSC 100, Tewameter �  300, Courage & Khazaka Elec-
tronic GmbH, Cologne, Germany). The measurement was per-
formed according to the guidelines of the European Society of 
Contact Dermatitis  [18] . Additionally, photometric measure-
ments of skin erythema were performed on the test areas with a 
Mexameter MX 16 (Courage & Khazaka Electronics) as described 
 [19] . The test substances, each 50  � l/test area, were applied under 
occlusion in a randomized manner on the volar sides of the fore-
arms using extra large Finn test chambers of 12 mm inner diam-
eter (Epitest Ltd. Oy, Tuusula, Finnland) on Scanpor �  f leece tape 
(Alpharma AS, Norway). The chambers were fixed with Fixo-
mull �  stretch stripes (Beiersdorf AG, Hamburg, Germany).

  On the second day (visit 2), the tape was removed 24 h after 
substance application, 1 h prior to evaluation of the test areas to 
prevent false measurements due to reactions to the tape. Subse-
quently the instrumental measurements mentioned above were 
performed. The extent of barrier damage and inflammation was 
additionally assessed by a visual score according to the European 
Society of Contact Dermatitis guidelines on clinical scoring of 
acute SLS irritant reactions  [20] .

  The visual score was graded as follows: 0 = negative, no skin 
irritation; 0.5 = arguable, weak erythema or slight scaling; 1 = 
weak, moderate erythema or edema or slight scaling or slight 
roughness; 2 = moderate, moderate erythema and edema, scaling, 
roughness or slight chemical burn or vesicles, crusts, rhagades; 
3 = strong, distinct erythema and edema and scaling or chem -
 ical burn, vesicles, bullae, crusts, rhagades; 4 = very strong, like 
score 3 with necrotic areas.

  The test areas were taped occlusively a second time with the 
substances for 24 h. On the third day (visit 3), the tapes were re-
moved again 1 h prior to the measurements, and visual scoring 
and instrumental measurements were performed as described 
above. The test products were 3 different bath oils: A = Bedan bath 
and shower oil (containing St. John’s wort extract), Cassella-med, 

  Table 1.  International Cosmetic Ingredient (INCI) labeling  of the 
tested bath oils

 Oil  INCI declaration 

 A  Caprylic/capric triglyceride, oleum ricini, polyglyceryl-2-
laurate, polyglyceryl-3-palmitate,  Brassica oleifera  oil, soy-
bean oil,  Argania spinosa  oil,  Prunus armeniaca  oil,  Hyperi-
cum perforatum  extract, tocopherol, oleum menthae piperi-
tae,  L -ascorbic acid-6-palmitate 

 B  Soybean oil, butylhydroxytoluol,  L (+)-6- o -palmitoyl ascor-
bic acid, lauromacrogol-400, propylene glycol, N,N-bi(2-
hydroxyethyl)oleamide, citric acid monohydrate, fragrance 

 C   Persea gratissima , lecithin, MIPA-laureth sulfate, laureth-4-
paraffinum liquidum, ploxamer 101, cocoamide DEA, sodi-
um lactate, fragrance 
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Berlin, Germany; B = Balneum Hermal bath oil, Hermal, Ham-
burg, Germany; C = Sebamed lipid shower oil, Sebapharma, Bop-
pard, Germany; D = the positive control, SLS (1% vol/vol); E = the 
negative control, distilled water. One empty test chamber served 
as background reading (F). The International Cosmetic Ingredi-
ent declaration of the tested bath oils is shown in  table 1 . Bath oils 
B and C were chosen as additional controls with good and poor 
skin tolerance, respectively, as shown by Lodén et al.  [5] .

  For statistical analysis the percentages of the total possible 
score (TPS) of the visual readings were analyzed as given in  ta-
ble 2 . TPS is closely related to mean values. It is defined as

  
  

meanTPS 100%
highest possible score

� .

  In contrast to the arithmetic mean, the TPS is independent of 
linear scale transformations.

  Instrumental readings were adjusted by subtracting back-
ground readings before treatment. The difference from baseline 
was evaluated for visits 2 and 3. The differences between the test 
substances were analyzed using the nonparametric Friedman 
rank sum test for paired data. The Friedman rank sum test is used 
to compare data for multiple observations on the same individu-
als that are not normally distributed. In case of a significant find-
ing, post hoc tests for pairwise comparisons (Wilcoxon and Wil-
cox) were performed  [21] . p values  ! 0.05 were regarded as statisti-
cally significant. All statistical evaluations were carried out using 
SPSS 12.01.

  Results

  Visual Score
  The medical bath and shower oils A–C were applied 

on 3 out of 6 test areas in each volunteer. During the 
course of the trial, 17 out of 18 subjects developed an ir-
ritant contact dermatitis within some test areas. Nine 
subjects showed just slight irritations, corresponding to a 
visual score of 0–1 with moderate erythema and/or slight 

edema and/or slight scaling. Eight subjects displayed a 
distinct irritation with a visual score of 2–4. The moder-
ate to severe skin irritation was exclusively caused by test 
substance C. At visits 2 and 3, highly significant differ-
ences between the test substances were detected by vi-
sual assessment (p  !  0.0005). The distribution and grad-
ing of the visual score are shown in  table 2 . The percent-
age of the total possible score is calculated for each test 
substance at visits 2 and 3 ( table 2 ,  fig. 1 ). Paired com-
parison according to Wilcoxon and Wilcox revealed a 
significantly lower irritation of substances A and B com-

  Table 2.  Visual scoring of the test areas at visit 2 (V2) and visit 3 (V3)

 Severity
  level 

 A  B  C  D  E  Untreated 

 V2  V3  V2  V3  V2  V3  V2  V3  V2  V3  V2  V3 

 0  12  13  10  11 3 1 2 1  10  13  14  17 
 0.5 5 5 5 6 7 4 7 3 6 5 4 1 
 1 1 0 3 1 7 5 6 7 2 0 0 0 
 2 0 0 0 0 0 4 3 5 0 0 0 0 
 3 0 0 0 0 1 4 0 2 0 0 0 0 
 4 0 0 0 0 0 0 0 0 0 0 0 0 
 TPS, % 4.9 3.5 7.6 5.6  18.8  37.5  21.5  34.0 6.9 3.5 2.8 0.7 

 The number of volunteers in each severity level is indicated. A–C = Bath oils; D = SLS; E = distilled water.  
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  Fig. 1.  Visual score at visits 2 and 3. A–C = Bath oils; D = SLS; 
E = distilled water. Means and standard deviations are depict -
 ed. Capital letters under the bars indicate significant differences 
to the corresponding substances. 
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pared to substance C and the positive control D (SLS) at 
visit 3. At visit 2 substance A showed a significantly low-
er irritation than C and D whereas C only differed from 
D significantly. No significant difference could be as-
sessed between A, B and the negative control E (water). 
Substance C was not significantly different from the pos-
itive control D (SLS).

  The frequency and severity of irritations increased af-
ter the second application of the bath oils. For example, 
15 out of 18 subjects already showed an irritated test area 
at visit 2, 24 h after application of test substance C. Two 
additional subjects developed a skin irritation after the 
second application. Only 1 subject did not show any ir-
ritation caused by the bath oils ( table 2 ). Except for 1 sub-
ject, the positive control SLS led to irritated test areas in 
all subjects. The negative control (distilled water) did not 
affect the skin in 13 subjects. However, 5 subjects dis-
played an arguable skin irritation, visually scored as 0.5.

  Transepidermal Water Loss
  The TEWL was measured in each test area using a 

Tewameter. Box plots of relative TEWL values at visits 2 
and 3 are shown in  figure 2 . There was a significant dif-
ference of the TEWL between the test substances A and 
B compared to test substance C and the positive control 
D (SLS). The TEWL was significantly higher after appli-
cation of the test substances C and D in contrast to ap-
plication of the test substances A and B. No significant 
difference could be detected between C and D, and be-
tween A, B and the negative control E on the other side. 
Thus, the Tewameter measurements confirm the results 
of the visual score.

  Skin Erythema
  The erythema of the test areas was photometrically as-

sessed by a Mexameter, and relative values are shown in 
 figure 3 . The erythema measurements at visit 3 confirm 
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  Fig. 2.  Distribution of relative TEWL values at visits 2 and 3. 
 A–C = Bath oils; D = SLS; E = distilled water. Capital letters under 
the boxes indicate significant differences to the corresponding 
substances. 
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the findings of the visual score. The erythema was sig-
nificantly lower after application of substances A and B 
compared to the application of substance C, and this dif-
ference was significant ( fig. 3 ). However, in contrast to 
the visual score, no significant difference could be de-
tected between A, B and C compared to the positive con-
trol D (SLS). The Mexameter measurements revealed a 
slight initial increase in erythema in all test areas at visit 
2, implicating an increased blood flow of the skin after 
occlusive application of the test substances ( fig. 3 ). At vis-
it 3, the erythema caused by substances C and D in-
creased, whereas the erythema due to substances A, B 
and E slightly decreased again ( fig. 3 ).

  Discussion

  St. John’s wort is a herbal remedy that is effective in the 
treatment of mild to moderate depression  [22] . In tradi-
tional medicine, lipophilic extracts of St. John’s wort have 
been used for the topical treatment of wounds, burns and 
myalgia. Most of the beneficial effects of these prepara-
tions are attributed to the lipophilic phloroglucin deriva-
tive hyperforin, a major constituent of St. John’s wort that 
displays antibacterial and anti-inflammatory effects  [23, 
24] . These effects might also be useful in the topical treat-
ment of infected wounds and inflammatory skin diseas-
es  [25] . It has been shown recently that a cream contain-
ing St. John‘s wort extract is effective in the treatment of 
atopic dermatitis, being significantly superior to placebo 
 [17] . Because of its beneficial effects and good skin toler-
ance, the lipophilic St. John’s wort extract has now also 
been incorporated in a skin-cleansing product in the 
form of a newly developed bath and shower oil.

  Skin care products with high lipid content are recom-
mended for the care of dry skin and inflammatory skin 
conditions. It has been shown that bath oils with no or 
only small amounts of surfactants are leaving a protective 
lipid layer on the skin  [11–13] . Therefore, such bath and 
shower oils are useful for the treatment of dry and sensi-
tive skin. Especially patients with eczematous skin disor-
ders are in need of nonirritating moisturizing skin care 
products. In addition to lipids, various other substances 
such as surfactants and fragrances are added to the bath 
oils that display cleansing and antiseptic effects and re-
duce itching  [14–16] . However, recently an irritant poten-
tial of different bath and shower oils has been described 
 [5] . This prompted us to test the skin-irritating potential 
of the bath oil containing St. John’s wort extract in com-
parison to 2 commercially available bath oils. The results 

of our study have demonstrated a good skin tolerance of 
the new bath oil that was comparable to distilled water. 
The skin irritation model we used in this study has been 
adapted from Lodén et al.  [5] . We confirmed the useful-
ness of this patch test method to assess the skin tolerabil-
ity of cleansing products  [5] . The application of 1% SLS 
caused an irritant-toxic contact dermatitis in over 90% of 
the subjects, whereas water did not alter the barrier func-
tion of the skin in this model  [5, 26] . Surprisingly, in our 
hands the visual scoring method was superior to the pho-
tometric measurement of erythema at visit 2. At this time 
point, no significant differences were detected with the 
Mexameter. In contrast, the visual score detected signifi-
cant differences that were similar to those detected at vis-
it 3. This may be due to the fact that the Mexameter, in 
contrast to blood flow measurement, only evaluates skin 
reddening. The visual score is a combined score consider-
ing several variables such as erythema, swelling and exu-
dation. This method seems to be superior to the measure-
ment of skin reddening at an early stage of irritant der-
matitis. However, both methods corresponded well after 
2 days of irritation (visit 3). Also, the Tewameter mea-
surement yielded similar results compared to the Mex-
ameter and visual readings.

  The most frequently used surfactants in bath oils are 
laureth sulfate and SLS  [5] . The surfactants differ in their 
irritation potential that also depends on their interaction 
with other ingredients and physical parameters such as 
the critical micelle concentration  [5, 27, 28] . Consequent-
ly, the skin-irritating potential of bath oils with a similar 
composition may differ considerably. Therefore, it seems 
useful to test a new product in an appropriate patch test 
model to avoid problems with skin tolerance after launch-
ing the product. Although the patch test model we used 
here is not directly transferable to the situation in daily 
skin care, it has several advantages. First, the test is easy 
to perform and requires little special equipment. Second, 
the test is standardized and only small numbers of volun-
teers are required to detect significant differences be-
tween the test preparations. Finally, suitable positive and 
negative controls also used in daily skin care composi-
tions are available, and their use results in positive and 
negative reactions as required.

  In conclusion, the results of this study confirm the dif-
ferent skin-irritating potentials of bath oils and demon-
strate good skin tolerance of a new bath oil containing St. 
John’s wort extract. 



 Skin Tolerance of Bath Oils  Skin Pharmacol Physiol 2008;21:306–311 311

 References 

  1 Elias PM, Wood LC, Feingold KR: Epidermal 
pathogenesis of inflammatory dermatoses. 
Am J Contact Dermatitis 1999;   10:   119–126.

   2 De Groot AC, Beverdam EG, Ayong CT, 
Coenraads PJ, Nater JP: The role of contact 
allergy in the spectrum of adverse effects 
caused by cosmetics and toiletries. Contact 
Dermatitis 1988;   19:   195–201.

   3 Malten KE: Thoughts on irritant contact 
dermatitis. Contact Dermatitis 1981;   7:   238–
247.

   4 Barany E, Lindberg M, Lodén M: Biophysical 
characterization of skin damage and recov-
ery after exposure to different surfactants. 
Contact Dermatitis 1999;   40:   98–103.

   5 Lodén M, Buraczewska I, Edlund F: Irrita-
tion potential of bath and shower oils before 
and after use: a double-blind randomized 
study. Br J Dermatol 2004;   150:   1142–1147.

   6 Lodén M, Edlund F, Burazcewska I: Irrita-
tion potential and reservoir effect of mild 
soaps. Contact Dermatitis 2003;   49:   91–96.

   7 Lodén M: Urea-containing moisturizers in-
fluence barrier properties of normal skin. 
Arch Dermatol Res 1996;   288:   103–107.

   8 Lodén M, Anderson AC, Lindberg M: Im-
provement in skin barrier function in pa-
tients with atopic dermatitis after treatment 
with a moisturizing cream (Canoderm � ). Br 
J Dermatol 1999;   140:   264–267.

   9 Burr S: Emollients for managing dry skin 
conditions. Prof Nurse 1999;   15:   43–48.

  10 Holden C, English J, Hoare C, Jordan A, 
Kownacki S, Turnbull R, Staugthon RC: Ad-
vised best practice for the use of emollients 
in eczema and other dry skin conditions. J 
Dermatol Treat 2002;   13:   103–106.

  11 Hill S, Edwards C: A comparison of the ef-
fects of bath additives on the barrier function 
of the skin in normal volunteer subjects. J 
Dermatol Treat 2002;   13:   15–18.

  12 Stender IM, Blichmann C, Serup J: Effects of 
oil and water baths on the hydration state of 
the epidermis. Clin Exp Dermatol 1990;   15:  
 206–209.

  13 Stanfield JW, Levy J, Kyriakopoulos AA, 
Waldmann PM: A new technique for evalu-
ating bath oil in the treatment of dry skin. 
Cutis 1981;   28:   458–460.

  14 Matheson JD, Clayton J, Muller MJ: The re-
duction of itch during burn wound healing. 
J Burn Care Rehabil 2001;   22:   76–81.

  15 Loo WJ, Alexandroff A, Burrows NP: Irri-
tant contact dermatitis due to prolonged 
contact with Oilatum Plus. Br J Dermatol 
2003;   148:   171–192.

  16 Morris N: The effects of lavender  (Lavendula 
angustifolium)  baths on psychological well-
being: two exploratory randomized control 
trials. Complement Ther Med 2002;   10:   223–
228.

  17 Schempp CM, Hezel S, Simon JC: Topical 
treatment of atopic dermatitis with  Hyperi-
cum  cream: a randomised, placebo-con-
trolled, double-blind half-side comparison 
study. Hautarzt 2003;   54:   248–253.

  18 Pinnagoda J, Tupker RA, Agner T, Serup J: 
Guidelines for transepidermal water loss 
(TEWL) measurement: a report from the 
Standardization Group of the European So-
ciety of Contact Dermatitis. Contact Derma-
titis 1990;   22:   164–178.

  19 Engel K, Reuter J, Seiler C, Schulte Mönting 
J, Jakob T, Schempp CM: Anti-inflammatory 
effect of pimecrolimus in the sodium lauryl 
sulphate test. J Eur Acad Dermatol Venereol 
2008;   22:   447–450.

  20 Tupker RA, Willis C, Berardesca E, Lee CH, 
Fartasch M, Agner T, Serup J: Guidelines on 
sodium lauryl sulfate (SLS) exposure tests: a 
report from the Standardization Group of 
the European Society of Contact Dermatitis. 
Contact Dermatitis 1994;   30:   65–72.

  21 Sachs L: Angewandte Statistik, ed 9. Berlin, 
Springer, 1991, p 673.

  22 Philipp M, Kohnen R, Hiller KO:  Hypericum  
extract versus imipramine or placebo in pa-
tients with moderate depression: randomised 
multicentre study of treatment for eight 
weeks. BMJ 1999;   319:   1534–1538.

  23 Schempp CM, Pelz K, Wittmer A, Schöpf E, 
Simon JC: Antibacterial activity of hyperfo-
rin from St John’s wort, against multiresis-
tant  Staphylococcus aureus  and Gram-posi-
tive bacteria. Lancet 1999;   353:   2129.

  24 Schempp CM, Winghofer B, Lüdtke R, Si-
mon-Haarhaus B, Schöpf E, Simon JC: Topi-
cal application of St. John’s wort ( Hypericum 
perforatum  L.) and of its metabolite hyperfo-
rin inhibits the allostimulatory capacity of 
epidermal cells. Br J Dermatol 2000;   142:  
 979–984.

  25 Schempp CM, Muller KA, Winghofer B, 
Schöpf E, Simon JC: St. John’s wort ( Hyperi-
cum perforatum  L.): a plant with relevance 
for dermatology. Hautarzt 2002;   53:   316–321.

  26 Geier J, Uter W, Pirker C, Frosch PJ: Patch 
testing with the irritant sodium lauryl sul-
phate (SLS) is useful in interpreting weak re-
actions to contact allergens as allergic or ir-
ritant. Contact Dermatitis 2003;   48:   99–107.

  27 Tupker RA, Bunte EE, Fidler V, Wiechers JW, 
Coenraads PJ: Irritancy ranking of anionic 
detergents using one-time occlusive, repeat-
ed occlusive and repeated open tests. Con-
tact Dermatitis 1999;   40:   316–322.

  28 Effendy I, Maibach HI: Surfactants and ex-
perimental irritant contact dermatitis. Con-
tact Dermatitis 1995;   33:   217–225.

 


