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Abstract: The facial skin condition expresses physical healthy as well as is considered one of important factors for
attractiveness. Especially, most people prefer shiny skin. So various cosmetics has been manufactured for expression
of shiny skin. However, shiny skin is subjectively evaluated, and difficult to evaluate clear shininess using the existing
method in oily skin. Moreover, there is no clear classification criteria between shininess and glossiness, which is as-
sessed negatively in the skin. So there has not been a reference value by mechanical measurement to define and classify
shiny skin from greasy skin. In this study, we measured skin biophysical parameters (gloss, hydration, translucency and
sebum) and facial images which are selected by volunteers using sensory evaluation. According to the measurement re-
sults, the values of gloss, sebum, and translucency were similar in both shiny and greasy skin; the values of sebum
and gloss increased, whereas those of translucency decreased. However only skin moisture values statistically increased
in shiny skin. In conclusion, we propose objective assessment criteria for classifying shiny and greasy skin using device
measurement and quantitative assessment.
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1. Introduction

Healthy skin plays a primary role in protecting and pre-
serving skin integrity[1]. Furthermore, skin expression is
one indicator of attraction. Especially, Many people prefer
shiny skin. So shiny skin is a topic of interest in
cosmetics. However, the objective definition of shiny skin
has been insufficiently reported. In addition, there has not
been an independent standard method to define shiny skin
with instruments.

Generally, glossy or shiny facial skin is attributed to
the skin sebum and moisture levels. An optimal sebum
level provides the facial skin with a shiny, radiant, and
smooth texture. However, the overproduction of sebum
causes the skin to appear oily or greasy[2-5] and can lead
to breakouts (acne)[6-8]. Numerous studies have evaluated
skin quality of greasiness and shininess[3,5,9]. Greasy
skin has been traditionally evaluated by the amount of se-
bum secretion and a visual assessment scale based on a
survey. Shiny skin has been measured by the intensity of
skin surface reflection. However, these methods are weak
because both skin conditions are expressed by the same
term (gloss), and psychological attributes influence the
results. To overcome these limitations, previous study[9]
evaluated facial glossiness using sensory evaluations and
quantitative methods through image processing. However,
that study did not distinguish by difference between
greasiness and shininess using mechanical instruments.

The aim of this study was to differentiate shininess
from greasiness. We conducted experiments through sen-
sory evaluation of images, measurements of various skin
biological parameters, and analysis of images. Next, the
volunteers selected the time at which the skin appeared
the shiniest and greasiest based on their images taken at
specific time points. Based on the sensory evaluation by
volunteers, the quantitative data were classified into shiny
and greasy skin. In addition, the distribution of gloss on

the face was observed through image analysis.
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2. Experimental

2.1, Volunteers and Conditions

Korean female volunteers (N = 20, aged 20-33 years
old, average age; 27.10 years) participated after signing
the informed consent. The criteria for participation were:
not having skin disorder, not being the period of lactation
or pregnancy. All measurements and photographs were
obtained in a controlled room with constant humidity and
temperature (relative humidity: 40-60% and temperature
20-24 C). The measurements and photographs were ob-
tained at baseline (TO: at 30 min after washing the volun-
teer’s face) and at 1 (T1: at 1 h after washing the volun-
teer’s face), 3 (T3: at 3 h after washing the volunteer’s
face), and 6 (T6: at 6 h after washing the volunteer’s
face) h after washing the face using the same cleansing
form. It was measured on the cheek and the forehead
(T-zone).

2.2, Skin Sebum

Sebumeter (SM810, Courage & Khazaka electronics,
Germany) measures facial sebum secretion. This instru-
ment calculates the amount of sebum per unit area
(ug/em®) by placing an absorption tape on the skin and
measuring the amount of sebum the tape absorbs using a

photometric reflection method.

2.3. Skin Gloss

The skin gloss values were measured using a Skin
gloss meter (Delfin Technologies Ltd, Kuopio, Finland)
with a built-in 635-nm red semiconductor diode laser. The
instrument shoots a laser beam into the skin surface and
the reflected light is detected. The detected light then
passes through the internal diffractive microstructure and

the intensity of the beam is measured.

2.4. Skin Hydration

Skin hydration was evaluated with a Corneometer
(CM825, Courage & Khazaka, Germany). Its measuring
principle is based on the capacitance measurement of a

dielectric medium.
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2.5. Skin Translucency

To measure skin translucency, subsurface reflection
was acquired on the cheek by Translucencymeter
(TLS850, Diastron Ltd, Andover, UK). The instrument
measures the reflected light from the transmitted RGB
LED beam to the skin. It calculates transparency values
by using side- and back-scattered light.

The translucency values consist of the following pa-
rameters:

Alpha: translucency exponential decay

K: curve fit intercept on the vertical axis

Area: total area under the curve fit

2.6, Sensory Evaluation and Image Analysis

In this study, sensory evaluations and image analysis
were performed using images captured by VISIA-CR
(Canfiled Imaging System, USA). The photographs were
obtained using parallel-polarization mode at each time
point. The volunteers evaluated greasy or shiny skin by
sensory evaluation their facial images. To observe
changes in the intensity and site of gloss, we extracted a
gloss site from captured images by using graphic editing
programs. We controlled the threshold on the extracted
images and selected the pixels from gloss areas on the

images for further analysis.

2.7. Statistical Analysis

Statistical evaluation was performed using SPSS stat-
istical package (Release 21, SPSS Inc., Chicago, IL,
USA). We analyzed statistical data by using repeated
analysis of variance and Friedman and Wilcoxon sign-
ed-rank test with Homl-Bonferroni correction in 95% con-

fidence intervals.

3. Results and Discussion

3.1, Sensory Evaluations: Selection of Shiny or Greasy
Skin Images by Volunteers

Figure 1 shows representative facial images obtained

using the parallel-polarization mode of VISIA-CR at four

times for 6 h. Based on the images, we had volunteers

Figure 1. Representative volunteer’s facial images which the
parallel-polarization mode by VISIA-CR over time.

look at their facial images and select those where they
thought their skin looked greasy or shiny. In the sensory
evaluations, most volunteers selected an image at 1 h after
washing their face as the shiniest. However, there were
slight differences in selected times; 3 of the 20 volunteers
selected an image at a different time as the shiniest. All
volunteers selected an image at 6 h as the greasiest. All
volunteers answered their skin types. The group were div-
ided in based on their answers: dry skin (n=10), neutral
skin (n=4), oily skin (n=4), and complex skin (n=2).

3.2. Comparison of the Measurement Values of Shiny
or Greasy Skin

To compare the condition of the skin when it looks shi-

ny or greasy, we measured the skin hydration, sebum,
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Table 1. The Mean Values of Various Skin Parameters on Forchead (T-zone) and Cheek

Time

baseline (T0) 1 h (T1) 3 h (T3) 6 h (T6)

Skin parameters

Sebum (ug/cm?) 134.250 + 102.355 186.350 + 20.634 7 251.950 + 1142437 291.500 + 109.3197

Forehead o o o
(T-z0n0) Gloss (A.U.) 63.033 + 7.050 68.702 + 6.857* 72.015 + 6.306 76.047 + 7.306
Moisture (A.U.) 71.223 +9.015 73.015 + 8.088 71.810 + 6.357 69.620 = 6.619
Sebum (ug/cn?) 116.050 + 94.515 172.850 = 111.7427  250.250 + 122.1637  271.150 + 115.089 7
Gloss (A.U.) 60.927 + 4.904 65.625 + 6.0117 69.952 + 6.940™ 75.557 + 10.959™
Chock Moisture (A.U.) 78.895 + 5.532 80.877 + 4.838" 79.223 + 4.638 76.377 + 5365

0.0284 + 0.0011 0.0285 + 0.0013 0.02850 + 0.0012

Alpha 0.0283 + 0.0010

Transparency
(AU)

K 2088.500 + 243.134

2040.700 + 242.212""  1994.717 + 246.926™ 1971.633 + 251.087""

Area 74754.883 + 8532.903 73053.033 + 8765.804"" 71109.783 + 9007.602"" 70228.400 + 8876.124""

*Significant difference between the baseline (TO) value and after various times (Repeated measures ANOVA, significant: “P < 0.01, ~"P
< 0.001, Friedman and Wilcoxon signed-rank test with Holm-bonferroni correction, significant: P < 0.05).

Table 2. The Mean Values of Parameter Values in Two Skin Conditions Depending on the Volunteer’s Answer

Skin appearance )
. Baseline
Skin parameters

Shiny skin Greasy skin

Sebum (ug/cm?)

134.250 + 102.355

187.700 + 112.786 7 291.500 + 109.3197

Forehead " o
(T-zone) Gloss (A.U.) 63.033 = 7.050 68300 + 6.441 76.047 + 7.306
-Z0ne
Moisture (A.U.) 71.223 + 9.015 73.008 + 8.504" 69.620 + 6.619
Sebum (ug/cm?) 116.050 + 94.515 178.700 + 115.5977 271.150 + 115.089 7
Gloss (A.U)) 60.927 + 4.904 65.418 + 6.067" 75.557 + 10.959™"
Check Moisture (A.U.) 78.895 + 5.532 80.743 + 5.176™ 76377 + 5.365™
cC
Alpha 0.0283 + 0.001 0.0284 + 0.001 0.0285 + 0.001
Transparency e o
AU) K 2088.500 £ 243.134 2046.417 + 245.497 1971.633 + 251.087

Area 74754.883 + 8532.903

73128.767 + 8786.219™" 70228.400 + 8876.124™

*Significant difference between the baseline (T0) value and after various times (Repeated measures ANOVA, significant: “P < 0.01, ~"P
< 0.001, Friedman and Wilcoxon signed-rank test with Holm-bonferroni correction, significant: P < 0.05).

gloss, and translucency values at the specific time points.
Table 1 shows the various skin parameters at each time
point on the cheek and forehead (T-zone). The skin gloss
and sebum values increased over time, and a similar pat-
tern was observed in on both sites. Compared to these
pints with TO, the gloss and sebum values at each sub-
sequent time point had significant increase. In the parame-
ters of the skin translucency, the alpha values increased
at each time point and showed no significant differences
from those at TO. In addition, values of K and area de-

creased at each time point compared to those at TO, with
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significant differences. This indicated that skin trans-
lucency decreases over time. However, skin moisture ex-
hibited different patterns. The skin moisture levels in-
creased to a peak in the curve at T1 and then decreased.
The increase level from TO to Tl was significant.
Compared to these pints with TO, the moisture values at
T3 and T6 on the forehead and T3 on the cheek were not
significant. Furthermore, with respect to the moisture val-
ues at TO and T6 on the cheek, the decrease in values at
T6 was significant.

Table 2 describes various measurement parameter re-
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Table 3. It Shows the Ratio of Skin Sebum Levels to Hydration
Levels at Various Time Points and the Classification of Shiny
or Greasy as Vulgar Fractions

Forehead (T-zone) Cheek
Time
Baseline (TO0) 1.914 + 1.614 1.477 + 1.196
1 h (TD 2.584 + 1.782 2.161 + 1.411
3 h (T3) 3.522 + 1.552 3.187 + 1.572
6 h (T6) 4.206 + 1.560 3.591 + 1.583
Sensory evaluation
Baseline 1914 + 1.614 1.477 £ 1.196
Shiny skin 2.621 + 1.661 2.258 + 1.477
Greasy skin 4206 + 1.560 3.591 + 1.583

Figure 2. Extracted gloss areas from parallel-polarization mode
images using the graphic editing program.

sults in two skin conditions depending on the volunteer’s
answer. When volunteers thought that their skin was shi-

ny and greasy, the values of gloss, sebum, and trans-
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Table 4. The Pixels from Glossy Areas on the Extracted Images
Controlled Threshold

Time (h) Pixel

Baseline (T0) 32010.500 + 21857.635

1 h (T1) 68857.200 + 55372.861"
3 h (T3) 107811.300 + 74222.364""
6 h (T6) 131080.950 + 83768.071""

Figure 3. Overlaid images by Figure 1 and Figure 2.

lucency showed a similar tendency; the values of sebum
and gloss increased, whereas those of translucency
decreased. However, skin hydration was the only factor
that increased when the face looked shiny. Also, skin hy-

dration decreased when the face looked greasy.
3.3. Rate of Increase in Skin Hydration and Sebum

Table 3 shows the ratio of skin sebum levels to hydra-
tion levels at various time points and the classification of

J. Soc. Cosmet. Sci. Korea, Vol. 44, No. 3, 2018
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shiny or greasy as vulgar fractions. As the rate of skin
moisture and sebum increased, the volunteers thought
their faces looked greasier. However, when the skin
looked shiny, the ratio approached 2.621 on the forehead
(T-zone) and 2.258 on the cheek.

3.5. Analysis of Gloss Areas from the Extracted Images

In addition to image analysis, we extracted gloss areas
from images by using the graphic editing programs
(Figure 2). We controlled the threshold on the extracted
images and selected the pixels from gloss areas on the
images for further analysis (Table 4). The pixel of the
gloss areas increased over time. The images in Figure 1
and Figure 2 were overlaid, resulting in another image
(Figure 3). In the overlaid images, we observed that the
more gloss was expanded around whole face, the greasier

the face appeared.

3.6. Discussion

In this study, we measured skin hydration, sebum,
gloss, and translucency levels and took the volunteers fa-
cial images four times over the course of six hours. We
had volunteers look at their facial images and select those
where they thought their skin looked greasy or shiny. In
the sensory evaluations, most volunteers identified the im-
ages as shiniest at the time at which the skin hydration
level was highest. Only three volunteers selected slightly
different time base on their skin type. We also compared
the mechanical data to the volunteers’sensory evaluations
regarding greasy or shiny skin. When the skin moisture
reached a low level, the volunteers felt that their skin’s
condition was greasy, which was considered a negative
impression. According to the measurement result, both the
sebum and skin moisture values were higher in shiny
skin. However, in greasy skin, the sebum increased, but
the skin moisture decreased. We thought that sebum
would be a key factor in differentiating greasiness from
shininess, but we found that shiny skin has a significant
association with skin hydration, in terms of the skin’s bio-
logical factors. However, the study required to measure

with more detailed measurement such as measure directly

3ksldEska) %)) A 449 A 3 5, 2018

from stratum cormeum in order to exclude all the possibil-
ities that affects corneometer’s the capacitance in shiny
and greasy skin.

Previous studies[10-13] had suggested that skin appear-
ance could be attributed to the skin’s interaction with
light at the skin surface. Exceptionally moisturized skin
leads to decreased scattering of light on the skin surface
and an increased transmission of light into the deeper skin
layers. As a result, moisturized skin has shining feature.
The most crucial factor in relation to skin moisture is the
stratum corneum, which is an outer layer of the skin’s
surface. Light transmittance is altered by the moisture
content in the stratum corneum. Therefore, the moisture
content of the stratum corneum is directly involved with
the optical characteristics of the skin[11]. Additionally, it
has been established that sebum levels provide the facial
skin texture. Sufficient skin hydration and sebum make
the skin appear smooth, soft, and shiny, whereas a lack
of moisture can cause the skin to look dull and cracked,
making the person appear older[14]. The skin’s condition
varies depending on the skin’s hydration and sebum
levels. Also, the previous study mentioned that the ratio
of skin sebum levels to hydration levels is approximately
2.5 for normal skin on the T-zone of the forehead[14].
Therefore, we assumed that the optimal ratio of sebum to
moisture level on facial skin exists when the skin looks
shiny. Further research is required to investigate the ap-
propriate ratio, because the sample size of this study was
small. Furthermore, we observed that skin translucency is
not a key factor in differentiating greasiness from
shininess. When oil covers the surface of the skin, the
transmittance of light is altered, making it difficult to
measure transmittance[15].

We observed the distribution of gloss on the face
through overlaid image analysis (Figure 3). In the early
stage, gloss was observed on a three-dimensional region
on the face, like the cheekbones. However, when face be-
gan to appear greasier, gloss was observed on the concave
surface of the face, and the intensit y of gloss was gradu-
ally increased. We found that the distribution and in-

tensity of gloss on the face are crucial factors in evaluat-
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ing the extent of greasiness. We confirmed that Image
analysis was also an additional factor in the evaluation of
greasy skin.

Consequently, we confirmed the potential of objective
assessment criteria of shiny or greasy skin using the quan-
titative change of measurement values in sebum and hy-
dration as well as subjective assessment. But there is a
fact that we cannot exclude is, the sebum and hydration
level is changed depends on the age and the skin type of
volunteers and this will affect the shiny and greasy skin
measurement value. Therefore, the further study is needed
to see whether it gives the same results or not in different
skin types to compare with this study.

This study difficult to conclude it yet because the age
of volunteers is concentrated in 20s and 30s, and the
number of people in each skin type is small in this study.
Additional study of correlation skin types to evaluate of
shiny and greasy skin is required using large number of
volunteers with various age and skin type. Also, we pro-
pose further study to establish the visual-grading standard
of greasiness on skin through image analysis and mechan-

ical evaluations.

4. Conclusion

We observed difference between shiny skin and greasy
skin through the sensory evaluations and confirmed the
differences by using mechanical evaluations. First, we
measured skin hydration, sebum, gloss, and translucency
levels for 6 h. Second, we conducted a survey to de-
termine the time points at which the volunteers thought
their skin seemed shiny or greasy based on their images
captured during the experiment. Finally, we compared the
skin’s biological parameters, which were selected as the
shiniest and greasiest times. Although the facial skin
looked both greasy and shiny, it could be classified ap-
propriately based on the difference in skin moisture
levels. We found that shiny skin had a significant associa-
tion with skin hydration in terms of the skin biological
factors. In image analysis, we realized that the distribution

of gloss areas on the face is a additional factor in evaluat-
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ing the extent of greasiness.

Additional study is required to investigate the correla-
tion skin types and evaluation of shiny and greasy skin
using large number of volunteers with various age and
skin type. we propose a further study for establishing the
visual-grading standard of greasiness on skin through im-

age analysis and mechanical evaluations.
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