
© 2018 Takagi et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical, Cosmetic and Investigational Dermatology 2018:11 141–148

Clinical, Cosmetic and Investigational Dermatology Dovepress

submit your manuscript | www.dovepress.com

Dovepress 
141

O R I G I N A L  R E S E A R C H

open access to scientific and medical research

Open Access Full Text Article

http://dx.doi.org/10.2147/CCID.S158428

The efficacy of a pseudo-ceramide and eucalyptus 
extract containing lotion on dry scalp skin

Yutaka Takagi1

Xuanhe Ning1

Akihiko Takahashi1

Chiaki Ishizaki2

Takahiro Nishizaka1

Kazuhiro Kaizu1

Masahiro Miyaki1

Hotaka Yamamuro1

Makoto Kawashima3

1Skin Care Product Research, Kao 
Corporation, Tokyo, Japan; 2Ebisu 
Skin Research Center, Inforward, 
Inc.,.Tokyo, Japan; 3Department of 
Dermatology, Tokyo Women’s Medical 
University, Tokyo, Japan

Objective: Dry and scaly conditions on the scalp are often observed in patients with atopic 

dermatitis, seborrheic dermatitis and/or pityriasis capitis. Those scalp lesions often exhibit low 

barrier function and reduced ceramide levels. Therefore, a clinical study was conducted to evalu-

ate the efficacy of topical application of a pseudo-ceramide and eucalyptus extract-containing 

lotion on the scalps of patients with skin diseases.

Methods: Thirty-four subjects participated in this study (atopic dermatitis: 19 subjects; sebor-

rheic dermatitis: 6 subjects; pityriasis capitis: 9 subjects). After 4 weeks of daily treatment with 

a pseudo-ceramide and eucalyptus extract-containing lotion, the skin symptoms had significantly 

improved in all patients with those skin diseases.

Results: Skin dryness, scaling, and erythema were significantly improved by treatment with 

the lotion. The moisture-retention ability of the scalp was significantly increased and itchiness, 

evaluated using a visual analog scale, decreased significantly. Accompanying those improvements 

was a significant improvement in the quality of life of the subjects, evaluated by the Skindex-16®.

Conclusion: From these results, we conclude that this pseudo-ceramide and eucalyptus extract-

containing lotion effectively improved the dry and scaly conditions of the scalp as well as the 

quality of life of subjects with atopic dermatitis, seborrheic dermatitis, or pityriasis capitis.

Keywords: formulation, skin care, moisturization, scalp lotion, sensitive skin, inflammation

Introduction
Ceramides are major components of intercellular lipids in the stratum corneum1 and 

play a crucial role in the barrier function2 and moisture-retention ability (MRA) of the 

skin.3 Skin with decreased stratum corneum functions, such as seen in patients with 

atopic dermatitis,4,5 has low ceramide levels in the stratum corneum.6,7 The efficacy 

of topically applied ceramides, pseudo-ceramides, or ceramide precursors on atopic 

dermatitis has been reported.8–13

Pruritic inflammatory skin with a reduced cutaneous barrier function and MRA is 

also observed on the scalps of patients with atopic dermatitis, despite the conditions 

of high humidity caused by thick hair, and sweat and sebaceous glands. Dry and scaly 

eruptions on the scalp are also observed in diseases such as seborrheic dermatitis and 

pityriasis capitis.14 Harding et al reported that scalps with dandruff have low ceramide 

levels.15 Thus, an increase in ceramide levels may improve scalp conditions, not only 

in patients with atopic dermatitis but also in patients with seborrheic dermatitis and/

or pityriasis capitis.

Imokawa et al synthesized a pseudo-ceramide, cetyl PG hydroxyethyl palmitamide 

(Figure 1), to compensate for natural ceramides8 and found that the topical application 
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of pseudo-ceramide on the skin of patients with atopic der-

matitis and on subjects with sensitive skin enhanced their 

stratum corneum functions.10,12 Furthermore, we reported 

that a eucalyptus extract is effective in increasing ceramide 

levels in the epidermis.16

In this study, we evaluated the efficacy of a lotion con-

taining pseudo-ceramide and a eucalyptus extract on dry 

and scaly scalp conditions of patients with atopic dermatitis, 

seborrheic dermatitis, or pityriasis capitis. Environmental 

factors are known to affect the functions of the stratum 

corneum.17 Since the scalp is often covered with thick hair 

and is protected from exposure to the outer environment, we 

performed this evaluation during the winter season when the 

meteorological influence is lowest.

Methods
Subjects
This evaluation was performed as a single dermatologist-

controlled baseline comparison study and adhered to the 

tenets of the Declaration of Helsinki. All clinical studies 

were reviewed and approved by the Review Board of the 

Shinkohkai Medical Corporation (Tokyo, Japan), and writ-

ten informed consent was obtained from each subject before 

the study.

Subjects with dry skin symptoms on their scalp were 

prescreened from candidates with atopic dermatitis, sebor-

rheic dermatitis, or pityriasis capitis by visual observation 

and by medical interviews conducted by the dermatologists. 

Subjects who were receiving medical treatment on the scalp 

and/or were using anti-dandruff or anti-itchiness materials on 

the scalp were excluded from the study. They were excluded 

prior to the screening.

Of the 67 Japanese females who were pre-screened, 33 

subjects aged 22–55 years (mean=40.5±9.9 years) were 

enrolled in this study. Nineteen subjects with atopic derma-

titis (mild: 12 subjects; moderate: 7 subjects, classified by 

the grading system of Rajka & Langeland),18 6 subjects with 

seborrheic dermatitis, and 9 subjects with pityriasis capitis 

were enrolled. Two subjects with moderate atopic dermatitis 

were taking an oral medical treatment as noted below, and 

none of the subjects were receiving topical medical treatment 

on the scalp.

Materials
All test materials used in this study were provided by Kao 

Corporation (Tokyo, Japan). The test scalp lotion was a 

fragrance-free, color-free, and weakly acidic, and contained 

synthetic pseudo-ceramide (cetyl PG hydroxyethyl palmita-

mide)8 and eucalyptus leaf extract.16 The other ingredients 

of the test lotion included: water (aqua), butylene glycol, 

betaine, glycerin, polyethylene glycol, Thujopsis dolabrata 

branch extract, L-arginine, sodium methyl stearoyl taurate, 

and methylparaben.

The test lotion was applied once a day after each patient 

used a shampoo. Changes of shampoo, conditioner, hair styl-

ing products, and/or hair care products during this study were 

prohibited. Hair perms or coloration were also prohibited.

Evaluations
Prior to evaluating the efficacy of the scalp lotion, the severity 

of skin symptoms on each part of the scalp was assessed as 

follows: The scalp was divided into 23 areas (5 areas on the 

front and top of the head, 5 areas on the right side of the head, 

5 areas on the left side of the head, and 8 areas on the back 

of the head) as shown schematically in Figure 2. Following 

acclimation in a climate-controlled room at 20°C±2°C and 

40%±5% relative humidity for 20 minutes, 2 well-trained 

specialists performed assessments of scaling and erythema 

on each area of the scalp. Scaling and erythema were rated on 

a scale of 1–4 (1=none, 2=mild, 3=moderate, and 4=severe). 

Each mean value (0.5) was also obtained as a score. To 

Figure 1 Structure of the pseudo-ceramide (cetyl PG hydroxyethyl palmitamide) 
used in this study.
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Figure 2 The scalp was divided into 23 areas for the assessment of symptoms that 
were rated on a scale of 1–4.
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compare the severity of scalp skin symptoms between the 

areas of the head, the average score of each region was 

used. The skin condition of each area was recorded using a 

Skin-Watcher® SW-40 (COREFRONT Corp., Tokyo, Japan).

The efficacy of the lotion was assessed from evalua-

tions at the end of weeks 2 and 4 compared with the start of 

the study (week 0). All assessments were performed at the 

instrumental analyzing area after removal of the hair with 

scissors and acclimation in the climate-controlled room at 

20°C±2°C and 40%±5% relative humidity for 20 minutes. 

The dermatologist performed assessments of dryness, scal-

ing, erythema, itchiness, and scabbing on the whole scalp, and 

rated those symptoms on a scale of 1–5 (1=none, 2=slight, 

3=mild, 4=moderate, and 5=severe).

Instrumental analysis
The instrumental measurements were performed on a 10×10 

mm area on the left side of the head (70 mm above the ear) 

of each patient, where the hair was removed by scissors. 

MRA and transepidermal water loss (TEWL) were measured 

using a Corneometer® (Courage + Khazaka electronic GmbH, 

Cologne, Germany) and a Vapometer® (Delfin Technologies 

Ltd, Kuopio, Finland), respectively. The average values of 3 

MRA measurements and 2 TEWL measurements were used 

for analysis.

Subjective evaluation by the test subjects
Subjective evaluation of the itchiness of the scalp was 

obtained from each patient using the visual analog scale 

(VAS). The VAS consisted of a 100-mm horizontal line 

marked 0 (no itch) to 100 (maximum intensity of itch). 

Patients marked their itch on this line by themselves.19 The 

quality of life (QoL) was analyzed using the Skindex-16®.20

Judgment of safety
At the week 4 evaluation, the dermatologist judged the safety 

and usefulness of the test material. The safety was judged 

according to a diary kept by each subject and by inquiry on 

each examination day. In case of interruption of the trial, the 

suspected cause and reason were described. Immediately 

after an interruption, an assertion of safety was performed.

Statistical analysis
All data were statistically analyzed using the one-way 

repeated measures analysis of variance test or the Wilcoxon 

signed-rank test using StatView 5.0 (SAS Institute Inc., 

Cary, NC, USA).

Results
This study was performed in Tokyo, Japan, from January 

through February in 2015. The average temperature was 

5.8°C±2.0°C and the relative humidity was 55.1%±17.7%. 

There were relatively small changes in temperature and rela-

tive humidity during this period even though there were daily 

variations (Figure 3).

In the initial evaluation (week 0), the back of the head 

had the most severe scaling and erythema, whereas there was 

less on the side of the head, and least on the front and top of 

the head (Figure 4). These differences in the severity of skin 

symptoms based on the head regions were similar to other 

kinds of skin diseases (data not shown).

Table 1 indicates the changes in severity of skin symptoms 

following usage of the scalp lotion. There were no statistically 

significant differences in any of those skin symptoms between 

the patients with atopic dermatitis and those with the other 2 

diseases at week 0. At the week 4 evaluation, dryness, scal-

ing, erythema, and itchiness were significantly improved in 

all 34 subjects. Highly significant improvements in scaling, 

erythema, and itchiness were observed even at week 2. Scab-

bing was found only on 5 subjects at the baseline (week 0) 

with a score of 2, which decreased to 4 subjects at week 4 (no 

significance, data not shown). The efficacy of the scalp lotion 

was found to be similar for patients with atopic dermatitis 

and those with seborrheic dermatitis or pityriasis capitis. 

Figure 5 shows representative photographs demonstrating the 

Figure 3 Changes in daily temperature and relative humidity during the evaluation 
period.
Note: The double-sided horizontal arrow indicates the term of usage of the scalp 
lotion, and the vertical arrows indicate the evaluation times.
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Figure 4 Differences in the severity of scaling (A) and erythema (B) at week 0 in the scalp region.
Notes: Each column indicates the number of subjects with the range of average scores. *p<0.05 and **p<0.01, Wilcoxon signed-rank test.

Side

: 1 : ≤2 : ≤3 : ≤4

Front
and top

N
um

be
r o

f s
ub

je
ct

s

N
um

be
r o

f s
ub

je
ct

s

0

5

10

15

20

25

30

35
**

**
* **

**40

45
A B

0

5

10

15

20

25

30

35

40

45

Back SideFront
and top Back

Table 1 Dryness, scaling, erythema, and itchiness on the scalp of subjects with AD or SD/PC at weeks 0, 2, and 4

Score Total AD SD/PC

Dryness W0 W2 W4 W0 W2 W4 W0 W2 W4

1 (none) 3 4 5 1 1 2 2 3 3
2 (slight) 11 16 17 6 10 11 5 6 6
3 (mild) 12 6 7 8 3 2 4 3 5
4 (moderate) 5 7 5 2 4 4 3 3 1
5 (severe) 3 1 0 2 1 0 1 0 0
p-value * ** − ns ns − ns *
Scaling
1 (none) 0 0 0 0 0 0 0 0 0
2 (slight) 4 15 15 3 10 9 1 5 6
3 (mild) 17 9 11 10 3 5 7 6 6
4 (moderate) 7 9 7 3 5 4 4 4 3
5 (severe) 6 1 1 3 1 1 3 0 0
p-value − ** ** − * * − ** **
Erythema
1 (none) 6 6 12 2 2 6 4 4 6
2 (slight) 11 18 12 6 11 8 5 7 9
3 (mild) 8 3 8 6 2 3 2 1 0
4 (moderate) 7 7 2 4 4 2 3 3 0
5 (severe) 2 0 0 1 0 0 1 0 0
p-value − ** ** − ns ** − ns **
Itchiness
1 (none) 2 6 9 2 5 6 0 1 3
2 (slight) 5 12 15 4 6 9 1 6 6
3 (mild) 12 11 5 6 5 2 6 6 3
4 (moderate) 15 4 4 7 2 1 8 2 3
5 (severe) 0 1 1 0 1 1 0 0 0
p-value − ** ** − * ** − ** **

Notes: *p<0.05, **p<0.01, and “ns” indicates no significant difference from week 0. Obtained using the Wilcoxon signed-rank test.
Abbreviations: AD, atopic dermatitis; SD, seborrheic dermatitis; PC, pityriasis capitis.
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clinical improvement of the symptoms on the different areas 

of the head. In patients with atopic dermatitis (Figure 5A) 

and in those with seborrheic dermatitis (Figure 5B), scaling 

and erythema on all areas of the scalp were diminished at 

the end of the study.

Itchiness, measured using the VAS, improved significantly 

at weeks 2 and 4 (Figure 6), and the MRA gradually and 

significantly increased at weeks 2 and 4 (Figure 7A). The 

average TEWL value of all subjects at week 0 was consis-

tent with the TEWL value of healthy scalp skin (6.6±1.6 g/

m2·hour)21 and there were no significant changes during the 

test period (Figure 7B).

No adverse events due to treatment with the test material 

were recorded in the diary kept by each subject throughout 

this evaluation. From this result and the inquiry at each visual 

evaluation at weeks 2 and 4, this scalp lotion was judged as 

“safe” for all subjects.

Analysis by the Skindex-16 revealed significant improve-

ments in symptoms, emotions, functioning, and globally at 

week 4 (Figure 8).

Discussion
The scalps of patients with seborrheic dermatitis or pity-

riasis capitis have lower ceramide levels in their stratum 

corneum.15,22 This decrease in ceramide induces a lower MRA 

and cutaneous barrier function, causing skin diseases such 

as atopic dermatitis.4,5 We have confirmed that the topical 

application of pseudo-ceramide (cetyl PG hydroxyethyl pal-

mitamide) improves the decreased stratum corneum function 

of facial and body skin of patients with atopic dermatitis.10,12 

Furthermore, we found that eucalyptus extract is effective in 

Figure 5 Typical clinical features at weeks 0 and 4.
Notes: (A) A 23-year-old female subject with mild atopic dermatitis. (B) A 51-year-old female subject with seborrheic dermatitis.
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increasing ceramide levels in the epidermis.16 In this study, 

we clarified the efficacy of the topical application of a lotion 

containing pseudo-ceramide and eucalyptus extract on the dry 

and scaly scalps of patients with atopic dermatitis, seborrheic 

dermatitis, or pityriasis capitis, as shown by the decrease of 

scaliness, erythema, and itchiness.

In this evaluation, all subjects constantly had scalp symp-

toms prior to evaluation. Furthermore, there were only slight 

changes in the climate environment, such as the daily tem-

perature and humidity, around weeks 0, 2, and 4, even though 

the daily relative humidity did change. Additionally, changes 

of shampoo, conditioner, hair styling products and hair care 

products, and hair perms or coloration were prohibited dur-

ing this study. Thus, we conclude that any changes in scalp 

Figure 7 MRA (A) and TEWL (B) on the scalp at weeks 0, 2, and 4.
Notes: Open circles indicate the MRA and TEWL value of normal healthy scalp skin indicated in our previous report (average ± SD).21 **p<0.01, a significant difference from 
week 0, obtained using a one-way repeated measures analysis of variance test.
Abbreviations: MRA, moisture-retention ability; TEWL, transepidermal water loss.
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50 conditions are caused by usage of the scalp lotion. Because 

the subjects used various shampoos, conditioners, and hair 

styling products each day, the selection of a placebo scalp 

lotion was quite difficult. For these reasons, this evaluation 

was performed as a single dermatologist-controlled baseline 

comparison study.

Because of the presence of pseudo-ceramides in the 

lotion, the total ceramide level in the scalp could not be 

analyzed in this study. However, we have previously con-

firmed that a topically applied eucalyptus extract increases 

the ceramide level of the stratum corneum in the scalp.23 

Furthermore, the pseudo-ceramide remained in the stratum 

corneum for 16 hours after topical application (data not 

shown). Since the efficacy of topically applied ceramides, 

pseudo-ceramides, or ceramide precursors on atopic derma-

titis has been reported,8–13 it is surmised that both increased 

ceramide and applied pseudo-ceramides might improve the 

condition of the stratum corneum.

Cleansing with high-performance detergent is also a 

major factor that induces skin irritation by extracting natural 

moisturizing factors24 and intercellular lipids.25 However, in 

this study, the subjects did not change their shampoos, con-

ditioners, or hair styling products. Thus, this study clarified 

the efficacy of the scalp lotion to increase ceramide levels 

to improve scalp conditions, as it does in other areas of the 

body for patients with atopic dermatitis.10,12

Two subjects with moderate atopic dermatitis had an oral 

medical treatment to take care of their body skin symptoms. 

Both of them ingested an antihistamine medicine and they 

had kept taking this medicine before the start of this evalu-

ation. The dermatologist judged that this medication would 

have no effect on the stratum corneum condition and unless 
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changing this treatment, this oral medical treatment may 

have little or no effect on result. Thus, they kept taking that 

same medication.

There were no statistically significant changes in TEWL 

during the 4-week test period. The subjects in the study 

had TEWL value similar to that of a healthy scalp (6.6± 
1.6 g/m2·hour),24 so changes of the TEWL value, if any, were 

too small to be detected.

There was no control group who did not use a scalp lotion 

but there were only small changes in temperature and relative 

humidity during this period (average temperature and relative 

humidity at the week 4 evaluation was almost same the week 

0 evaluation). Thus, the environment might have less effect 

on the improvement of scalp conditions.

There are several studies of the placebo effects on itch.26 

Because there were no placebo treatments, it is presumed 

that the decrease in itchiness might be caused by placebo 

effects, but the improvement of other skin symptoms, such 

as dryness, scaling, and erythema support the improvement 

of itchiness by this test scalp lotion.

Analysis by the Skindex-16 revealed signif icant 

improvements in symptoms, emotions, functioning, and 

globally at week 4. Functioning was also improved but 

the score at week 0 was low and thus the decrease was 

not significantly different. Similar to the improvements 

of itchiness, some proportion of the benefit may be due 

to a placebo effect, but improvements of dryness, scaling, 

and erythema, and also the increase in MRA support the 

improvements of QoL.

Limitations
There are some limitations to this study that need to be 

addressed in future studies. 1) The study assessed only 

females and whether similar effects occur on males with 

these skin diseases needs to be assessed. 2) The study did not 

include a control lotion without pseudoceramide nor euca-

lyptus extracts, so lotions with either of those actives or none 

should be performed to clarify which active(s) are effective. 3) 

The study covered only 4 weeks of evaluations, so whether a 

longer-term study would identify continued beneficial effects, 

or potentially adverse effects, should be elucidated.

Conclusion
From these data, the efficacy of the daily applications of a 

scalp lotion containing pseudo-ceramide and a eucalyptus 

extract to increase the MRA and improve the condition of the 

scalp was shown and the QoL of the patients was improved 

through the use of this lotion.
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