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Verification of improvement of periorbital wrinkles by using Asakado Skin Care
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Abstract

The present study conducted a trial for a skin application of a test cosmetic product with 34 healthy women aged
between 35 to 55 years of age (43.4 + 0.6) who satisfied the classification of 1, 2, and 3 in the standards for the wrinkle
grade assessment in accordance with “Guidelines for Evaluation of Cosmetic Functions”. In a half face method for 8 weeks,
the test cosmetic sample was applied to one lateral periorbital lines of a face (applied side) twice a day and no treatment was
applied over the other periorbital lines (non-applied side). The test product was a skin-care cosmetic that contained diverse
constituents such as Ceratonia siliqua L. fruit extract, Polygonum tinctorium leaf/stem extract, and ribosomal constituents.
In test results after 8 weeks for the primary endpoint of grade assessments of periorbital wrinkles, the grade on the applied
side indicated significant improvements through a visual assessment during a medical examination and a visual assessment of
observing case photographic images by medical specialists. However, results of the primary endpoint on the non-applied side
also indicated significant improvements. There was no significant difference between two sides. Replica analysis examining
periorbital wrinkles did not suggest any significant changes between on applied or non-applied side as well as between before
and after test product application. Secondary endpoint of skin viscoelasticity (R2) significantly improved on the applied and
non-applied sides after 8 weeks. There was no significant difference of changes in quantity. In the process of the trial, no
adverse event was reported and the safety of the test product was confirmed. We conducted a further investigation to explore
possibilities that diverse functional ingredients contained in this product were absorbed through percutaneous absorption with
an assistance of ribosomal constituents, and exerted effects toward the other side of the face. To verify this hypothesis, further

examinations are required to confirm blood concentrations of active components after tests.
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Introduction

Skin wrinkles start to appear on the face around 30
years of age. The major causative factor is recognized to
be quantitative and qualitative alternations in proteins,
elastic fibers, and collagen, which are produced by dermal
fibroblasts '?. Another causative factor for shallow facial
wrinkles is structural alternations in epidermis due to
epidermal dryness. Faces and necks, which are constantly
exposed to the sunlight, have deep wrinkles. Many women
are concerned about periorbital wrinkles (crow's feet
wrinkles), whose appearance is noticeable. There is an
expectation for developments in effective periorbital wrinkle
amelioration of cosmetics in the cosmetic dermatology field.
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The purpose of the present study is to verify
improvement effects on wrinkles at the corners of the eyes by
using the test cosmetic product (Asakado skin care cosmetics,
Nabocul Cosmetics, Tokyo, Japan). Research participants
were healthy women aged between 35 to 55 years of age
who satisfied the classification of 1, 2, and 3 in the standards
for the wrinkle grades®. A comparative verification was
conducted to verify improvement effectiveness on periorbital
wrinkles of the test cosmetic product, employing a half
face method between the test product-applied side and non-
applied side.
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Improvement of Periorbital Wrinkles by Skin Care

Methods
Target

Potential participants in research were recruited: 63
healthy women aged between 35 to 55 years of age, who
satisfied classifications in pictures of 1, 2, and 3 in the
standards for the wrinkle grades in accordance with
“Guidelines for Evaluation of Cosmetic Functions™ (http:/
www.jcss.jp/journal/contents_guideline5.pdf)?®. These
potential participants underwent screening tests and
pre-consumption tests (SCR & Visit-1). Among them, 34
participants who satisfied the inclusion criteria, didn’t match
with the exclusion criteria, and were judged as appropriate to
this study by a responsible doctor, were selected as subjects
for this test according subject selection standards.

Key inclusion criteria were as follows:

1) Japanese females aged 35-54 years, when they agreed to
participate in the test

2) Individuals who do not have chronic physical illnesses,
including skin disorders

3) Individuals whose wrinkles at the corners of the eyes are
judged to be wrinkle grade 1-3

4) Individuals who have wrinkles at the corners of the eyes
that are almost symmetrical

5) Individuals who were fully informed regarding the
purpose and contents of the test, has an ability of
consent, voluntarily applied for participation with a full
understanding, and agreed to participate in the test with
written informed consent

6) Individuals who can come on the designated examination
date and receive the examination

7) Individuals judged appropriate for the study by the
principal

Key exclusion criteria were as follows:
Individuals (who)
1) using medical products for diseases
2) under treatment or with history of mental disorders,
sleep disorders, hypertension, diabetes, lipid metabolism
abnormality, or other serious disorders
3) have a history of serious diseases (hepatic, renal,
cardiovascular, respiratory, hematologic, ezc.)
4) have a serious history and/or contract digestive disease
and comorbidities
5) with a history of cosmetic troubles or current medical
history
6) with skin symptoms such as atopic dermatitis, perioral
dermatitis, and rosacea-like dermatitis
7) with experience in cosmetology and aesthetic medicine
that affect the measuring area
8) have performed or received the following acts within the
past 3 months
a. Hormone replacement therapy
b.Use of cosmetics (eye cream, sealer, patch, efc.) that
have strong moisturizing effect and wrinkle-related
effect
c.Regular use of medicines, quasi-drugs, foods and
drinks for the purpose of improving the skin
9) have an inflammation or a scar on a measuring area
10) receiving/received medical drug treatment for the past
one month except for temporary relief medication for

headache, menstrual pain, common cold, efc.

11) drink more than 60 g/day on average in terms of pure
alcohol

12) with possible changes of life style during test periods
(night work, long-term trip, efc.)

13) will develop seasonal allergy symptoms, such as pollinosis,
use an anti-allergic drug

14) cannot avoid excessive direct sunlight exposure, such as
sunburn, during test periods.

15) are currently or are possibly pregnant, or are breastfeeding

16) are participating and/or had participated in other clinical
studies within the last 3 months

17 are judged as not appropriate to this study by a
responsible doctor

Trial Design

This trial conducted a parallel-group trial with a
shielding test, employing a half face test, to examine
improvement effects on wrinkles at the corners of the eyes
by using the test cosmetic product between the applied side
of the face and the non-applied side.

Research participants, after morning and evening skin
care for 8 weeks, dispensed one push of the test product
(approximately 0.5 mL) into the palm of their hand from
a container and applied it around the corner of their eye,
which was assigned, allowing it to blend into the skin of the
half of face. The other side is left untreated. The number
of observations was three times: before the test for usage,
4 weeks after, and 8 weeks after the commencement of the
test. The following was performed: visual assessment of
medical examinations for grades in wrinkles of periorbital
lines by medical specialists, visual assessment for grades
in periorbital wrinkles using photographic images by
specialized doctors, photographic images of periorbital
wrinkle parts (Visia, Canfield Scientific, Parsippany, NJ,
USA), replica analysis of periorbital wrinkle, measurements
of skin viscoelasticity, medical interview by doctors, and
judgments for the presence or absence of occurrence of
adverse reactions/adverse events. For photographic images
at periorbital wrinkle parts (Visia), analysis of periorbital
wrinkle replicas, and measurements of skin viscoelasticity,
the test was performed in an environmental test chamber
with 21 + 1°C of temperature and 50 + 5% of moisture.
Research participants recorded a living diary during the test
period with usage conditions of the test cosmetic product,
alternations in skin conditions and physical conditions (an
investigation of adverse events), the presence or absence of
alternations in living conditions, conditions of medication
usage, conditions of dietary supplementation, and the
presence or absence of menstruation.

In this trial, 34 research participants started to undergo
the test and all the participants completed the test. Age of
34 female subjects was 43.4 + 0.6 and visually inspected
assessment of periorbital wrinkle was 2.265 + 0.122 by a
specialized doctor at the time of the assignment.

Test Product

The test product is produced by Nabocul Cosmetics co.,
Itd. as a brand-new product of Asakado Project (Nabocul
Cosmetics). This company with an approximate 40 years old
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history, has developed cosmetics of high performance and
high quality based on cutting-edge dermatology focusing on
the effectiveness of natural constituents existing in nature,
based on their success in the usage of natural materials with
excellent effectiveness, established Asakado Project, as a
collaboration between an in-house research team and an
outside research development institution.

Compounding ingredients are as follows: Ceratonia
siliqgua L. fruit extract, polygonum tinctorium leaf/stem
extract, chamomilla recutita flower extract (Anthemis
nobilis), glucosyl hesperidin, glucosyl rutin, herb Robert
extract, hydroxyproline, coenzyme A, chondroitin sulfate
sodium, saccharomyces lysate extract, sodium hyaluronate,
beta glucan, sodium polyaspartate, octyldodecyl myristate,
ubiquinone (oxidized coenzyme Q10), hydroxyethyl cellulose,
adenosine triphosphate disodium, arginine, aloe vera leaf
extract, glycosyl trehalose, glucosylglycerol, dipotassium
glycyrrhizinate, hydroxyphenyl propamidobenzoic acid,
ascorbyl palmitate, niacinamide, retinol palmitate, corn
oil, hydrogenated starch hydrolysate, licorice extract,
hydrogenated lecithin, xanthan gum, carbomer, BG,
EDTA-2Na, glycerin, PEG-60 hydrogenated castor oil,
hydroxyacetophenone, pentylene glycol, and aqua. The main
ingredient is a new compound with a molecular formula of
Ca3 Ha4 Oy3 that was separated and identified from a shell
of Ceratonia siliqua; Ceratonia siliqua is derived from the
Mediterranean coast. The structural formula is shown in
Fig.1%.
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Fig. 1. Novel compound that is extracted from Ceratonia
siliqua.

Assessment Items for Effectiveness

Visual inspection assessment of periorbital wrinkle
grades by specialized doctors

Scoring for periorbital wrinkles was performed at the
beginning of the trial based on the wrinkle grade assessment?
in accordance with “Guideline for Evaluation of Anti-wrinkle
Products for acquisition of new effectiveness”, which was
stipulated by Japanese Cosmetic Science Society (http://www.
jess.jp/).

At the time of each observation for each measurement
point, referring to photographs of the beginning and the
previous measurement point, scoring was performed based
on the wrinkle grade assessment. Values of 50% and 25%
were employed for scoring such as 2.5 or 2.25 when there

was no standard picture grade for assessment.

Glycative Stress Research

Visual Assessment of Periorbital Wrinkle Grades
by Specialized Doctors Using Case Photographic
Images

At the beginning of the trial, the scoring for periorbital
wrinkles using case photographic images of outer canthus was
performed in accordance with the wrinkle grade assessment?.

At the time of each observation for each measurement
point, referring to photographs at the beginning and the
previous measurement point, scoring was performed based
on the wrinkle grade assessment. Values of 50 % and 25 %
were employed for scoring such as 2.5 or 2.25 when there
was no standard picture grade for assessment.

Replica Analysis of Periorbital Wrinkle

Replicas were prepared from the corners of eyes, from
the area Smm away from the edges of the left and right eyes
to the area of fine wrinkles with reticulations. The sample
was analyzed by using a reflective replica analysis system,
the 3D Skin Roughness Analysis Measurement System ASA-
03RXD (Asahi Biomed Co., Tokyo, Japan). The range of
sample analysis was 1) area of 1.0 cm x 1.0 cm, approximately
5—7 mm away from the corner of the eye, and 2) area of 1.0
cm x 1.0 cm, approximately 10—12 mm away from the
corner of the eye. Analysis was performed in terms of both 0
degrees and 180 degrees, and the mean values were adopted.
Assessment items were as follows:

1) 5—7 mm away from the corner of the eye
area ratio of wrinkles/volume fraction of wrinkles/
average depth of total wrinkles/average depth of maximum
wrinkles/maximum depth of maximum wrinkle/the
number of wrinkles

2) 10—12 mm away from the corner of the eye
area ratio of wrinkles/volume fraction of wrinkles/
average depth of total wrinkles/maximum depth of total
wrinkles/the number of wrinkles

Secondary Endpoint

Measurement of Skin Viscoelasticity

Employing a cutometer, Cutometer MPAS580® (Courage-
Khazaka, Koln, Germany), the following area of the left
and right faces was measured five times: the center part of
connected lines from the bottom of earlobe and the edge of
the lip. With the standard R2 values, maximum and minimum
values were eliminated and the mean value of measurements,
which were performed three times, was obtained.

Other Assessment Item
Photographic Images of Periorbital Wrinkle Area
(VISIA)

Employing VISIA-Evo (Canfield Scientific), the left and
right faces were photographed and periorbital wrinkle areas
were trimmed to extract.
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Safety Assessment Item

Medical Interview by a Medical Specialist for the
Presence or Absence of Occurrence of Adverse
Reactions/Adverse Events

At screening tests and pre-consumption tests, background
questionnaires were performed. At the time of observation
after the commencement of tests, subjective symptoms of
research participants and occurrence of adverse events were
checked, and medical recoding, interviews, and appropriate
treatments were conducted.

Statistical Analysis

Items of target analysis were visual inspection
assessment of periorbital wrinkle grades by specialized
doctors, visual assessment of periorbital wrinkle grades by
specialized doctors using case photographic images, replica
analysis of periorbital wrinkles and skin viscoelasticity
measurements. Values of examination results were compiled
to a grand total table using Microsoft Office Excel 2016
(Microsoft Corp., Redmond, WA, USA). As fundamental
statistics, the mean values, standard deviation, standard error,
maximum values, and minimum values were calculated.
Values used in the statistical analysis were measured values
and amount of change from the commencement of usage. All
examination items obtained as category data were compiled
at each examination point. Statistical analysis was performed
using appropriate statistical software such as SAS (SAS 9.4,
SAS Institute Japan, Tokyo) or SPSS (Statistics 26, IBM
Japan, Tokyo). For all tests, significance level was 5 % in
two-tailed tests.

Statistical data of each examination point were
analyzed in a paired t-test (two-tailed test) with comparison
between groups, the test cosmetic product application side
and the non-treatment side. Scores which were obtained by
visual inspection assessment of periorbital wrinkle grades
by specialized doctors were treated as non-parametric,
and Wilcoxon signed-rank sum test was conducted for
comparison between groups.

Statistical data of each examination were analyzed in a
paired t-test (two-tailed test) with comparison among groups
(time comparison), the time before the commencement of
usage and each observation time after the commencement
of usage. Scores which were obtained by visual inspection
assessment of periorbital wrinkle grades by specialized
doctors was treated as non-parametric, and Wilcoxon signed-
rank sum test was conducted for time comparison.

Ethical Examination

The present study was conducted in compliance with
ethical principles based on the Declaration of Helsinki
(Amendment, Fortaleza, October 2013) and “Ethical
principles for medical research involving human subjects
(Partial amendment, 2017). Ethical approval was obtained
from the committee of medical research involving human
subjects of “general incorporated association: Society for
Glycative Stress Research (GSE #2022-001). Pre-registration
for a clinical trial was conducted (UMIN #000046645).

Results
Effectiveness Assessment Items

Visual inspection assessment of periorbital wrinkle
grades by specialized doctors (Table 1)

On the applied side, before usage (2.27 + 0.12) — 4
weeks after the commencement of usage (2.20 + 0.12) —
8 weeks after the commencement of usage (2.10 = 0.12).
Wrinkle grade decreased. Compared with before usage, 4
weeks after the commencement of usage (p = 0.005) and 8
weeks after the commencement of usage (p < 0.001). Wrinkle
grade significantly improved (Fig. 2).

On the non-applied side, before (2.27+0.12) — 4 weeks
(2.21 = 0.12) — 8 weeks (2.10 = 0.12). Wrinkle grade
decreased. Compared with before usage, 4 weeks (p=0.029)
and 8 weeks (p < 0.001). Wrinkle grade significantly
improved.

There was no significant difference between the two
sides.

Visual assessment of periorbital wrinkle grades by
specialized doctors using case photographic images

(Table 1)

On the applied side, before (2.27 + 0.12) — 4 weeks
(2.18 = 0.12) — 8 weeks (2.08 = 0.12). Wrinkle grade
decreased. Compared with before usage, 4 weeks (p < 0.001)
and 8 weeks (p < 0.001). Wrinkle grade significantly improved
(Fig. 3).

On the non-applied side, before (2.27 + 0.12) — 4
weeks (2.19 +0.12) — 8 weeks (2.06 + 0.12). Wrinkle grade
decreased. In chronological comparison by Wilcoxon signed-
rank sum test, compared with before usage, 4 weeks (p =
0.003) and 8 weeks (p < 0.001). Wrinkle grade significantly
improved.

There was no significant difference between two sides.

Replica Analysis of Periorbital Wrinkles (Table2)

No items regarding the following suggested any
significant improvement on the applied side: wrinkles 5 mm
from the corner of the eye in area ratio of wrinkles/volume
fraction of wrinkles/average depth of total wrinkles/average
depth of maximum wrinkles/maximum depth of maximum
wrinkle/the number of wrinkles, and wrinkles 10-12
mm from the corner of the eye in area ratio of wrinkles/
volume fraction of wrinkles/average depth of total wrinkles/
maximum depth of total wrinkles/the number of wrinkles.
There was no significant difference between both sides.

Secondary Endpoint Items
Skin Viscoelasticity Measurement (Table 3)

R2 on the test-product-applied side changed as follows:
before usage (0.788 = 0.012) — after 4 weeks (0.780 =
0.011) — after 8 weeks (0.809 = 0.009). The chronological
comparison by the paired t-test indicated that wrinkles
significantly improved at 8 weeks after the commencement
of usage (p = 0.004) in comparison with before usage (Fig.4).

R2 on the non-applied side changed as follows: before
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usage (0.792 + 0.010) — after 4 weeks (0.803 + 0.009) —
after 8 weeks (0.815 +0.007). The chronological comparison
by the paired t-test indicated that wrinkles significantly
improved at 8 weeks after usage (p < 0.001) in comparison
with before usage.

Glycative Stress Research

Furthermore, in a comparison among groups by a paired
t-test, the applied side was significantly lower than the non-
applied side at the point of 4 weeks after usage (p = 0.027).
There was no significant difference between two sides at 8
weeks.

Table 1. Periorbital wrinkle grades assessed by specialized doctors.

Periorbital

wrinkle grades
Before 4W

Applied 227+0.12  2.20 0.12
Non-applied  2.27+0.12  2.21 +0.12

Visual

Photographic Applied 2.27+0.12 2.18 £ 0.12
images Non-applied  2.27+0.12  2.19 + 0.12

Time Comparison

Comparison
between groups

P value 8W P value pvalue 4W) p value (8W)
0.005 2.10 £0.12 <0.001

0.527 1.000
0.029 2.10 £0.12 <0.001
0.001 2.08 £0.12 <0.001

0.782 0.597

0.003 2.06 £0.12 <0.001

Periorbital wrinkle grades are assessed by visual inspection and photographic images. Results are expressed as mean values + SEM, n = 34. Wilcoxon
signed-rank sum test is used for analysis of the time comparison with before usage and the comparison between applied side and non-applied side. SEM,

standard error mean.

Table 2. Replica analysis of periorbital wrinkles.

. . Comparison
Replica Time Comparlson between groups
analysis Before 4W P value SW P value p(z%&;;e p(;a&/u)e
; Applied 2.73£0.18 3.00%0.19 0.015 3.10%£0.19 0.013
Wﬁflfl‘ersag’rgfn) ummm100 0.730 0.750
Non-applied 2.66+0.16 2.88+0.18 0.088 298 +0.18 0.008
. Applied 39.39+£2.70 43.51 £3.05 0.019 46.12+3.43 0.017
Vv‘;lr‘jﬁ(‘iefsri‘gt:g&;’f wm¥/mm?/100 0746 0.564
Non-applied ~ 38.22 +2.37 41.56£2.74 0.097 4335270 0.010
Average depth of Applied  14990%1.74 150.57+1.63 0.661 152.79+1.72 0.051
total wrinkles pum 0.474 0.379
(5mm) Non-applied 150.17+1.62  151.68 £ 1.56 0.255 15177123 0.197
Average depth of Applied  152.22+2.10 153.44+1.96 0.461 156.45+2.50 0.030
maximum wrinkles pm 0.706 0.629
(5mm) Non-applied 152.84+1.70 154.47 £1.50 0.302 156.14=1.47 0.035
Maximum depth of Applied  401.12+9.80 410.30+14.13 0.315 432.84+14.97 0.006
maximum wrinkle pum 0.365 0.642
(5mm) Non-applied 402.40 = 13.26 399.63 = 10.06 0.718 426.13 +15.23 0.107
Number of Applied 0.55+0.02 0.58 £0.02 0.027 0.58£0.02 0.021
Wrinkles (5 mm) N/mm i 0307 0880
Non-applied 0.54+0.02 0.56+0.02 0.374 0.57+0.02 0.016
A tio of Applied 2.79£0.25 3.23+£0.29 0.001 3.10+£0.24 0.017
wrinkles (10mm)  #me/mm?100 0.084 0.787
Non-applied 2.70 £0.22 2.89+0.25 0.226 298 +0.23 0.027
; Applied 41.04 £3.98 4797 £4.85 0.002 45.83+x4.05 0.019
Vﬁﬂfﬁf@?&%ﬁ‘;@f w100 0.090 0.745
Non-applied ~ 39.45 + 3.41 42.51 £3.87 0.202 43.68=3.67 0.032
Average depth of Applied  155.19+2.85 15592+2.82 0.682 156.09+2.58 0.584
total wrinkles wm 0.309 0.980
(10 mm) Non-applied 155.12+2.44 15748 £2.73 0.056 155.97 +2.34 0.442
Maximum depth of Applied  402.70 = 11.18 409.28 £12.87 0.277 413.55+14.60 0.185
total wrinkle pm 0.343 0.007
(10mm) Non-applied 400.44 +8.46 399.15+791 0.817 382.77+7.16 0.025
Applied 0.49+0.03 0.53+0.03 0.011 0.52+0.02 0.025
Number of Njmm 0.036 0.992

wrinkles (10 mm) Non-applied 0.49+£0.03

0.49£0.03 0.981 0.51+0.03 0.049

Periorbital wrinkle is analyzed at 5 mm and 10-12 mm from the corner of the eye. Results are expressed as mean values + SEM, n = 34. Paired t test is used for
analysis of the time comparison with before usage and the comparison between applied side and non-applied side. SEM, standard error mean.
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24 4
—ll— Applied side (n=34)

’c—'s‘ 23 | —@— Non-applied side (n = 34)
>
2
2
3 22 -
kel
o
o 210
Q° 21 - A0 et
=
(—3 20 -
-é
e
> 1.9 -
o

1.8

Before 4 weeks 8 weeks

Fig. 2. Visual inspection assessment of periorbital wrinkle grades by a specialized doctor.

The mean value + SEM, n = 34. Applied side, test-product topically applied for 8 weeks. *p < 0.05, **p < 0.01,
***p < 0.001 vs before usage, Wilcoxon signed-rank sum test. SEM, standard error mean.
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Fig. 3. Visual assessment of periorbital wrinkle grades by specialized doctors using case
photographic images.
The mean value + SEM, n = 34. Applied side, test-product topically applied for 8 weeks. **p < 0.01, ***p < 0.001
vs before usage, Wilcoxon signed-rank sum test. SEM, standard error mean.
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Table 3. Skin Viscoelasticity Measurement.

Skin
elastisity

RO

R2

RS

R6

R7

Applied
Non-applied
Applied
Non-applied
Applied
Non-applied
Applied
Non-applied
Applied
Non-applied

Before
0.32 = 0.01
0.31 £ 0.01
0.79 = 0.01
0.79 £ 0.01
0.58 = 0.02
0.58 £ 0.02
0.37 = 0.01
0.37 £ 0.01
0.42 = 0.01
0.42 = 0.01

Time Comparison

4W P value
0.34 £0.01 0.001
0.33 £ 0.01 0.004
0.78 £ 0.01 0.320
0.80 £ 0.01 0.179
0.51 £0.02 0.000
0.55 £0.01 0.001
0.34 £0.01 0.023
0.34 £ 0.01 0.008
0.39 £ 0.01 0.000
0.41 +£0.01 0.022

8W
0.33 = 0.01
0.32 £ 0.01
0.81 £ 0.01
0.82 = 0.01
0.56 = 0.02
0.56 = 0.01
0.35 = 0.01
0.35 £ 0.01
0.42 = 0.01
0.42 = 0.01

Glycative Stress Research

Comparison
between groups

P value pvalue 4W) p value (8W)
0.024

0.479 0.552
0.165
0.004

0.089 0.589
0.001
0.163

0.031 0.805
0.055
0.342

0.747 0.803
0.021
0.351

0.052 0.948
0.264

Skin elasticity is Measured by Cutometer. Results are expressed as mean values + SEM, n = 34. Paired t test is used for analysis of the time comparison with
before usage and the comparison between applied side and non-applied side. RO, Uf; R2, biological elasticity (Ual/Uf1); RS, net elasticity (Ur/Ue); R6,
viscoelasticity (Uv/Ue); R7: elastic recovery (Ur1/Uf1); SEM, standard error mean.

0.84
0.82
N
T
> 0.80
o
»
©
[0 0.78
[
£
n

0.76

0.74

== Applied side (n=34)
—@— Non-applied side (n = 34)

0.815 ***
0.809 **

Before

Fig. 4. Skin elasticity changes.

The mean value + SEM, n = 34. Applied side, test-product topically applied for 8 weeks. **p < 0.01, ***p < 0.001
vs before usage, # p < 0.05 vs non-applied side, paired-t test. SEM, standard error mean.

4 weeks
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Safety

No adverse reaction which was considered to be induced
by the test product was reported by any research participants.

Discussion
Overview of Results

The present study verified improvement effectiveness of
the test cosmetic product on periorbital wrinkles conducting
a parallel-group comparison shield study (a half face method)
with 34 healthy women aged 35 to 55 years of age whose
periorbital wrinkles met the classification of 1, 2, and 3 in
the standard photographs® for the wrinkle grade assessment.

Visual assessments on periorbital wrinkle graded by
a medical examination of specialized doctors, and visual
assessment by doctors observing case photographic images,
which were effectiveness assessment items of this test,
indicated significant improvements on the test-product-
applied side. However, assessments on the non-applied side
also indicated significant improvements. There were no
significant differences between both sides. Regarding replica
analysis, there was no difference. Though specialized doctors
visually detected fine alternations in shallow wrinkles during
before-after examinations, there was a possibility of some
difficulties in detecting an alternation via replica analysis.

Skin viscoelasticity measurements, which were
the secondary endpoint assessment item, indicated a
significant improvement on the applied side at the point of
8 weeks. However, improvements were also observed on
the non-applied side. There were no recognized significant
differences between the two sides.

This test cosmetic product contained diverse types of
functional ingredients as well as emulsifying agents and
ribosomal constituents, which enhance skin permeability. In
the half face method, a possibility cannot be eliminated that
absorbed functional ingredients via skin application resulted
in effects on the other side of the face.

For further investigations, we collected bibliographic
information regarding the contained ingredients and explored
possibilities of effects on wrinkles and percutaneous
absorption. Furthermore, it was discussed how further
research would verify if ingredients affected wrinkles on the

other side via percutaneous absorption.

Components of the Test Product

To begin, we explain main components that are involved
in the functions of this product.

e Ceratonia siliqua L. fruit extract

Ceratonia siliqua L. is in the legume family and native
to the Mediterranean region. Legume of Ceratonia siliqua,
in other words, pod and fruit, is designated as a carob.
Carob has been used as food and as a food ingredient for
generations. Ripe pods are approximately 10-25 cm long
and taste mildly sweet. The carob contains a large amount
of polysaccharide, cellulose and mineral and a small amount
of non-hydrocarbon low molecular weight compounds, such

as antioxidant polyphenols ¥, and protein. Studies on new
functions of carob have been developed in recent years.
Extract of Ceratonia siliqua bark has an inhibitory effect on
tyrosinase, whose substrate is L-tyrosine. In a clinical trial,
application on the skin for 28 days improved skin tone by 3 %
to even out skin with ultraviolet-induced hyperpigmentation®.
Previous studies reported that pod extracts of Ceratonia
siliqua, carob, had effects of the prevention against and the
medical treatments for digestive diseases such as ulcerative
colitis and gastric ulcer”®. Carob contains a chemical
compound with ester linkages as a novel polyphenolic
compound, where both isoferulic acid and gallic acid bind
with glucose (Fig. 1), as is reported. Carob seed extracts have
inhibitory effects against a-glucosidase to suppress weight
increase ¥. Possibilities based on effective assessments have
reported that “OLANDU” promotes the expression of collagen
COLIAI gene, enhances the formation of collagen, and
ameliorates wrinkles?.

Retinoid compounds (retinol palmitate) have been
utilized as a topical medication effective for the treatment
of photo-aging skin for decades. Niacinamide is a quasi-
pharmaceutical product that has effectiveness for wrinkle
improvement. A trial, which verified retinoid response gene
of keratinocyte, indicated that activities of retinyl propionate,
Vitamin A ester, were re-enforced by niacinamide (Nam)
and Ceratonia siliqua L. fruit extract '”. The test cosmetic
product can be expected to have this type of synergy.

* Polygonum tinctorium leaf/stem extract

Polygonum tinctorium, which is designated as
inagomame in Japan, is a plant in the knotweed family,
polygonaceae. The kanji character of ai is “ % ”. This is
also called fadeai, indigo plant. This plant has been mainly
utilized in dyes. Other than that, effects of detoxication and
anti-pyresis were known. Recent investigations discovered
diverse functions and effects such as anti-tumor action,
antioxidation, anti-inflammatory, anti-virus, anti-allergy '?,
and anti-tumor action'?. Tryptanthrine, which is one of the
main components extracted from Polygonum tinctorium,
strongly inhibits the formation of hepatocyte growth factor
(HGF), which is stimulated by diverse inducers in human
skin fibroblasts. It is confirmed that HGF not only arranges
normal cell functions but also is involved in malignant-
cell-related transformations and cancer-cell-related
multiplications, invasions, and metastasis. It is supposed that
the inhibition of HGF formation has a suppressive effect on
the transformation of malignant cells and the progression
of tumors'?. An experimental study using mice, which had
2,4-dinitrofluorobenzene (DNFB)-induced atopic dermatitis,
reported that extracts of Polygonum tinctorium suppressed
serum concentration of IgE and interleukin-4, inhibited the
expression of caspase-1 which was derived from mast cells
of skin lesions, and improved clinical conditions'”. It has
been reported in cosmetic fields that Japanese indigo extracts
have diverse effects such as moisturizing effects, anti-
inflammatory effects, skin whitening effects, antioxidation
effects and wrinkle improvement effects with enhanced skin
resilience 9.

Our research lab reported that extracts of Polygonum
hydropiper had an intensive inhibitory effect on the
formation of advanced glycation end products (AGEs) with
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in vitro testing, and an inhibitory effect of the formation of
aldehydes (3-DG, GO, and MGO) . To determine whether
or not extracts from wild relatives of Japanese indigo
(Polygonum tinctorium) also have anti-glycation abilities,
further verifications have yet to be completed.

e Chamomile recutita flower extract (Anthemis nobilis)

Kamitsure (commonly used name: German chamomile,
scientific name: Anthemis nobilis) is native to Europe. This
plant started to be utilized in herbal remedies around the
first century B.C. In the Middle Ages, it was documented
that chamomile had effects for the mitigation of digestive
disorders and abdomen enlarged feeling and effects that
facilitate good sleep. Presently, chamomile is characterized
as a typical European medical herb. Its evaluation covers
diverse effects such as the mitigation and amelioration of
anxiety, muscular paralysis, skin problems and digestive
disorders for a broad range of age groups from infants to
adults >19_ Flowers have a rich, mellow, fruity and apple-like
aroma. This aroma provides relaxing effects and chamomile
herb tea is consumed all over the world '”’. Main ingredients
are sesquiterpene, o-bisabolol, chamazulene, which are in
terpenoids, and apigenin, quercetin, patuletin, and luteolin,
which are in flavonoids, as well as glucosides '3,

Clinical trials of mixed herbs such as kamitusre flower
(Anthemis nobilis, Chamomile: flower, AN), Crataegus
oxyacantha (Hawthor: berry, CO), Houttuynia coradata
(Doku-dami: whole plants, HC), and Vitis vinifera (Grape:
leaf, VV), suggested as follows: An open test indicated
that HerbMix product?” ingestion of 600 mg/day for 12
weeks led to the decreases of CML and 3DG in blood, and
the improvement in skin viscoelasticity (elevation of skin
elasticity, R2 and R7). A double-blind test indicated that
through the product ingestion of 3,000 mg/day for 8 weeks,
decreasing trends of CML and 3DG (p <0.1) in blood, and
increased improvement score of subjective symptoms are
recognized 2V, Another double-blind test for 100 mg/day of
the product ingestion for 12 weeks demonstrated the decrease
of 3DG in blood and the reduction of melanin index and
color difference b* (index for yellow) of upper arm skin??.
Therefore, stable anti-glycative effects were exerted. There
was a possibility that the ingredients of the test product
contributed to the improvement of skin viscoelasticity.

e Hydroxyproline

Collagen, which is the most abundant protein in the
human body, is an essential protein to maintain normal
structure and strength of connective tissues such as bones,
skin, cartilage, and blood vessels. Glycine, proline, and
hydroxyproline account for 57 % of total amino acid (AA) of
collagen*. Hydroxyproline, which is an abundant amino acid
in type I collagen of the skin, is produced via a translational
modification of proline by an enzyme prolyl hydroxylase,
and this synthesis is irreversible. Hydroxyproline exists in the
position of “Y” of a repetitive sequence (Gly-X-Y) in type |
collagen, playing an important role in synthesis of collagen,
and to thermodynamically stabilize the triple helical
structures of collagen and related tissues** 2. Hydroxylation
of proline requires ascorbic acid (vitamin C). Therefore,
deficient vitamin C leads to lower ratio of hydroxyproline in
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collagen and consequently, stability deteriorates and scurvy
is induced.

It is reported that through ingestion of hydroxyproline,
collagen synthesis of the skin increases and the
proliferation of epidermal keratinized cells is promoted.
Acetylhydroxyproline, which is a hydroxyproline derivative,
is known to have a vulnerary promoting action and
moisturizing effects with increased moisture content of
horny cell layer?®.

This cosmetic test product, other than 5-hydroxyproline,
contains lecithin, rutin derivative (glucosylrutin), and ascorbyl
palmitate. Composite material, RonaCare VTA of Merck
(Merck KGaA, Germany) *”-? is designed to be produced as
follows; Hyaluronic acid is protected from degrading enzyme
and simultaneously, synthesis of glucosaminoglycan, which is
an extracellular matrix, is promoted, where liposome, which
contains hydroxyproline, rutin derivative, and magnesium
ascorbyl phosphate, penetrate the skin. There is an expectation
that the test product has similar effects.

¢ Niacinamide

Niacinamide (commonly used name: nicotinic acid
amide, vitamin B3) is a type of vitamin B3, and is contained
in fish, meat, beans, and grains. Niacinamide is approved as
a quasi-pharmaceutical product.

The facilitation of ceramide synthesis in vitro is known
for niacinamide. Different concentrations of niacinamide
were added into normal human keratinocytes culture
(keratinocytes), and ceramide synthesis was measured with
uptake of 14-C serine to ceramide. Addition of niacinamide
with concentrations over 1uM significantly increased
ceramide synthesis?.

Niacinamide of 10uM was added to a keratinocytes
culture, and synthesis of ceramide, which is a structural
component of intercellular lipid, fatty acid, and cholesterol,
were measured with uptake of 14-C acetic acid to each
lipid. The addition of niacinamide of 10uM significantly
promoted synthesis of not only ceramide but also fatty acid
and cholesterol (p < 0.01)?.

Kawada Akira, Professor of Department of Dermatology,
Kinki University School of Medicine et al. verified usefulness
of niacinamide on human skin wrinkles*”. They conducted
a clinical examination based on a double-blind trial, with 28
Japanese female subjects who had fine periorbitalwrinkles
(31-49year-old, the mean age: 39.4). Oil-in-Water (O/W)

moisturizing agent of 4 % niacinamide mixture was applied

on a half face and on the other side of the face, (O/W)
moisturizing agent without niacinamide was applied for
8 weeks. According to guidelines of the Japan Cosmetic
Industry Association, effectiveness was assessed at the points
of 4 weeks and 8 weeks, through two researchers’ observation
and photographic images. Experimental results using five-
grade evaluation, “remarkably significant”, “significant”,
“somewhat significant”, “no change” and “change for the
worse”, suggested that the application of moisturizing
agent of 4% niacinamide mixture exerted the middle or
higher level of effects of wrinkle improvement to 18 out of
28 at 8 weeks. This result indicated that niacinamide was
effective at wrinkle improvement. There are possibilities that
permeability improvement of niacinamide by a cosmetic
base could contribute to it 3.
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Mechanism of anti-wrinkle effects in niacinamide has not
yet to be identified. Judging the findings that the addition of
niacinamide to keratinocytes cultures, which did not have
sufficient collagen, significantly increased synthetic quantity
of collagen3V; however, there are peculiarities, to some
extent, in the promotion of collagen synthesis. Contribution
of this action could be a key role. Furthermore, there are
other possibilities of complex actions such as cell activation
that niacinamide possesses. We await further ongoing
examinations.

¢ Mechanism of wrinkle formation

The major purpose of the present study is the prevention
of wrinkle formation. We start by reviewing the mechanism
of wrinkle formation.

Skin wrinkles start to appear on the face around 30
years of age. The major causative factor is recognized to
be quantitative and qualitative alternations in proteins,
elastic fibers, and collagen, which are produced by dermal
fibroblasts 3. Another causative factor for shallow facial
wrinkles is structural alternations in epidermis due to
epidermal dryness. Faces and necks, which are constantly
exposed to the sunlight, have deep wrinkles. Farmers
have chronic and severe sun exposure and thus, they have
cutis rhomboidalis nuchae, which is deep triangle-shaped
wrinkles on the neck, around 50 years of age. The skin
surface is yellowish, grooved, and stiff. Histopathologically,
on the cutis rhomboidalis nuchae, antibody against CML
positive material is massively deposited in upper and middle
layers of derma®®. Briefly, a type of AGEs is accumulated
on the skin. This alternation does not appear on the face skin
before 20 years of age, and older people who are not exposed
to ultraviolet radiation do not have cutis thomboidalis nuchae.
Cutis rthomboidalis nuchae is age-related alternation on the
skin with chronic exposure to ultraviolet light. The relation
to wrinkles is unknown.

Components of derma, which supports epiderma from
below, are classified into two categories, cell constituent and
interstitial component forming fibrillar tissues (extracellular
matrix component). Interstitial components, principal
components, consist of collagen fibers comprising collagen,
elastic fibers elastin comprising elastine, and substrates
fulfilling space between these. Fibroblasts, which produce
these, are sparsely located as collagen fibers among them 3637,

Collagen is configured in triple helical structure of
three peptide chains, and the amino acid composition of
these peptide chains have a repeated structure; a repetitive
sequence consisting of three elements, which includes
glycine, represents (glycine-amino acid X-amino acid Y).
It is known that proline and hydroxyproline account for
approximately 21 %, and alanine accounts for approximately
11% of amino acid X and amino acid Y 340,

Collagen, which accounts for most of the interstitial
component, is colloidal fibers, which are produced via a
chemical association with a certain ratio of Type I collagen
(80-85%) and Type III collagen (10—15%); a chemical
association means an aggregation of atoms or molecules
into larger units held together by relatively weak forces and

behaves as if it is one molecule or one ion*?. Type I collagen
exists in the skin and bones in a large quantity and functions
to enhance strength and resilience and to support structures
of tissues. Type III collagen consists of thin fibers and
has functions for resilience and flexibility. Both collagens
maintain supple skins 3%, Furthermore, fibroblasts, cellular
components, which are dispersed in the dermis, are cells
where collagen fibers, elastic fibers, and mucopolysaccharide
are produced. Fibroblasts are activated, when necessary, to
form these compounds smoothly.

Impacts of ultraviolet exposure have been gradually
elucidated on wrinkle-formation-related collagen fibers,
protein in basal membranes of dermoepidermal junction.
Ultraviolet B stimulates epidermal keratinocytes, and
produces and releases inflammatory cytokines IL-1a, IL-6
and TNFa. These cytokines stimulate epidermal fibroblasts
and keratinocytes in an autocrine manner, and increase levels
of mRNA and proteins such as enzyme MMP-1, MMP-
3, and MMP-9, which cleave collagen and elastic fibers,
accelerating activities. It is considered that the cleavages
of fibers progress, leading to wrinkles*”. At an animal
experiment level, it is suggested that by the inhibition of
elastase activities, which cleave elastic fibers, ultraviolet-
induced wrinkles are remarkably suppressed. Wrinkle
formation is mainly induced by quantitative and qualitative
alternation in elastic fibers, as is suggested *¥. However, there
is a strong opinion that the decrease of collagen is a cause of
wrinkle formation, as the expression of MMP-1 is apparent
to cleave collagen fibers.

It is considered that Ultraviolet A directly acts on
dermal fibroblasts, and induces the increased levels of
mRNA and protein of enzyme MMP-1 and others, which
cleave fiber proteins. Consequently, this results in wrinkle
formation ¥, Involvements of active enzymes are a trigger of
the acceleration of mRNA of MMMP-1 by Ultraviolet B and
A. Recently, it is clarified that infrared light, like ultraviolet
light, is involved, via active oxygen, in the acceleration of
activities of MMP-1%9. Mitogen-activated protein kinase
(MAPK) is involved in its intracellular activation pathway *7.

In proportion to frequency of exposure to ultraviolet
light, impacts on interstitial components become stronger.
Aging phenomenon of the promotion of wrinkle formation
and pigmentation gradually progress*®. It is reported that
the synthetic ability of collagen decreases due to ultraviolent
exposure *. A cause of photoaging is an unbalance of
production and degradation of extracellular matrix components
induced by long-term ultraviolet exposure’”. From these
findings, it is significant for the suppression of ultraviolet-
induced photoaging to promote the synthesis of collagens,
whose synthetic quantity is decreased by ultraviolet exposure.
Antioxidant agents is recognized to be effective on wrinkle
formation.

In some fibroblasts of wound healing areas, p75
neurotrophin receptors (p7SNTR), which are a marker of
mesenchymal stem cells, are expressed. In a cellular culture
system, fibroblasts, which are attached to collagen fibers,
stop growth even under the existence of growth factors
of proteins, and emulate the resting state of fibroblasts of
normal tissues. Fibroblasts of wound healing areas proliferate
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and are surrounded by collagen fibers. This demonstrates
that in fibroblasts attached to collagen fibers of wound
healing areas, new growth initiation factors exist, and prolyl-
hydroxyproline (Pro-Hyp), which is a collagen-derived
peptide, is produced. Pro-Hyp induces the proliferation
of p75NTR positive fibroblasts, which are cultivated in a
collagen gel culture, but does not induce the proliferation of
P7SNTR negative fibroblasts. Pro-Hyp is a growth initiation
factor with a low molecular weight for a specific fibroblast,
and is involved in the wound healing process*".
Prolyl-hydroxyproline (Pro-Hyp) and hydroxyprolyl-
Glycine (Hyp-Gly) appear in human blood by the ingestion of
collagen hydrolysate, promote the proliferation of fibroblasts
attached to collagen gel, and promote the formation of
collagen. Therefore, Pro-Hyp and Hyp-Gly are related to
the effectiveness of collagen hydrolysate ingestion such as
improvements of symptoms of the skin and articulations 5.
Pro-Hyp is supplied to tissues via oral administration of
gelatin and/or collagen hydrolysate. Therefore, through
supply of gelatin and/or collagen hydrolysate, the therapeutic
effect on chronic wounds can be expected. In animal
experiments and human clinical trials, ingestion of gelatin
and/or collagen hydrolysate promote therapeutic effects
of treatments for decubitus of animals and humans, and
improve protracted wound healing of animals with diabetes.

* Prevention of wrinkle formation

The most significant causes of wrinkle are UV-exposure-
induced photoaging and oxidative stress . Thus, antioxidant
materials are effective to the prevention of wrinkle formation.
Compounding ingredients of the test product such as
Ceratonia siliqua L. fruit extract ®, Polygonum tinctorium
leaf/stem extract ¥, flower extract of Roman chamomile
(Chamaemelum nobile, former Anthemis nobilis)®,
Geranium robertianum L. extract 557 and ubiquinone have
antioxidant effects.

Niacinamide (it is also called nicotinamide) and nicotinic
acid (it is commonly called niacin) are converted by each
other, and thus, they have the same effects as a vitamin. These
two materials are collectively called Vitamin B3. Niacinamide
is a structural component of an important coenzyme
related to the delivery and acceptance of hydrogen®® Two
codehydrogenases, nicotinamide adenine dinucleotide (NAD)
and nicotinamide adenine dinucleotide phosphate (NADP),
play a central and important role. External application of
niacinamide has effects to stabilize the epidermal barrier
functions including the decrease of transepidermal water loss
and the improvement in water content of stratum corneum.
Niacinamide induces an increase in synthesis of proteins
such as keratin, the promotion of ceramide synthesis, the
promotion of keratinocytes differentiation, and the increase
of cellular NADP level. For aged skin, a topical application
of niacinamide improves surface structures, and smooths
wrinkles .

Rutin is a quercetin glycoside and a type of bioflavonoid,
which is known for an antioxidative effect. A double-blind
clinical trial, where cream containing rutin was applied on
human skin for 4 weeks with 40 subjects between 30 to 50
years of age was conducted to examine effects of rutin in the
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human body. Experimental data were analyzed after 2 weeks
and 4 weeks, with examinations of dermal density, skin
elasticity, length and area of crow’s feet wrinkles, and the
number of periorbital wrinkles of a group with the application
of the control cream and a group with the application of
cream containing rutin. Results of assessments confirmed
that rutin enhanced skin elasticity and decreased length, area,
and the number of wrinkles. Effectiveness of the inhibition
of wrinkle formation was confirmed*”. It confirms that rutin
increases the expression of mRNA of collagen type I and
al in human skin fibroblasts and decreases the expression
of mRNA of matrix metallopeptidase 1. Furthermore, it was
verified that scavenging activities on active enzyme of rutin
were stimulated in a dose-dependent manner. This finding
confirmed that protective effects of rutin were exerted under
the conditions of oxidative stress .

Hydroxyproline is involved in wrinkle formation. An
experimental study on mice models with UVB-induced
photoaging has suggested that UV radiation induces the
increased activities of catalase and in particular, superoxide
dismutase of the skin, and the decreased malondialdehyde
content, the formation of matrix metalloproteinases
(MMP-1 and MMP-3), and the decrease of hydroxyproline®”.
Histological evaluations confirm the infiltration of
inflammatory cells, the degradation of collagen, and the
abnormality of elastin. These findings are related to wrinkle
formation. It is suggested that the decrease of hydroxyproline
is involved in wrinkle formation.

Any research regarding wrinkle improvement effects of
sole administration of hydroxyproline has not been reported
yet. However, there are some reports regarding a peptide
containing Hyp. With the purpose of verification of effective
treatments of collagen peptide supply, a double-blind
randomized placebo-controlled trial was conducted to assess
effects on moisture, elasticity, and wrinkle improvement of
human skin. Sixty-four subjects were randomly assigned
to undergo the ingestion of 1,000 mg, once a day, of
either placebo or low-molecular-weight collagen peptides
(LMWCP) with tripeptide (Gly-X-Y) (content rate: 15 or
higher percent), which contains Gly-Pro-Hyp (3%) for 12
weeks. Parameters of skin moisture, wrinkles, and elasticity
were assessed at the base line, after 6 weeks, and 12 weeks.
Compared with the placebo group, in the LMWCP group,
hydration values of the skin were significantly high after
6 weeks and 12 weeks, and visual assessment scores and
three parameters of wrinkles were significantly improved.
Regarding skin elasticity in the LMWCP group; one item of
three significantly improved from the base line to 12 weeks,
and two items of three significantly improved after 12 weeks.
These findings suggested possibilities of LMWCP usage as
a health functional food material for moisture, elasticity, and
wrinkles of the skin®V.

The present study infers that these compounds, which
were contained in the test product, contributed to the
improvement of wrinkle formation, creating synergy.

e Involvement of glycative stress in skin aging

Reducing sugar such as glucose forms aldehyde groups
and ketone groups in alkaline solution. f3-oxidation and
hydrogen peroxide also form aldehyde groups and ketone
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groups. Glycative stress is a state of excessive formations
of aldehyde groups and ketone groups. Aldehydes are
characterized by having a carbonyl group. Electrons of
carbonyl groups shift towards oxygen atoms with a high
electronegativity, which is polarization. Carbon atoms
readily undergo nucleophilic attacks. These reactive groups
uncontrollably react to a biological material, proteins,
which induces post-modifications (protein denaturation),
accumulations of waste materials, degradations of functional
protein, functional disorders of TCA cycle, activations of
intercellular signals, and tissue disorders. This is a major
cause for aging-related degenerative change®. Maillard
reaction, in a limited definition, is a non-enzymatic and
irreversible reaction between reducing sugars and proteins.
The process from the formation of Schiff bases, via Amadori
rearrangements, through diverse intermediates, to the
formation of AGEs, is Maillard reaction.

Glycative stress is a significant risk factor %, Glycative
stress induces the denaturation of collagen and elastin,
which comprise the skin, and nonelastic or sagging skins are
caused. The accumulation of AGEs causes yellowish skin
tone . Glycation of keratin and filaggrin (natural moisturizing
ingredients) increases water evaporation from the skin, and
decreases moisturizing function. The decrease of filaggrin
triggers the destruction of skin barrier function, and raises
the onset risk of atopic dermatitis *¥. Furthermore, glycative
stress accelerates the melanin formation in melanocyte .

* Improvement of skin viscoelasticity,
Secondary endpoint

Elasticity of the skin is reduced along with aging?.
Dermal collagen type I is configured in a triple helix
structure and plays a role with elastin fibers to maintain skin
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elasticity. The formation of extracellular matrix component
such as fibronectin from fibroblasts decreases due to
aging. Formations of collagen and elastin also decrease.
Furthermore, via glycative stress, collagen fibers®® are
glycated to AGEs and undergo crosslinking. Consequently,
flexibility of fibers reduces, which is a significant cause
of decreased skin resilience. Lysine and arginine residues,
which comprise collagen protein, readily undergo glycation
reaction, and form crosslinking via AGE glycation. Thus,
collagen loses mobility *®. Aging-related alternation in human
skin elasticity is shown in Fig.52". In patients with diabetes,
who have strong glycative stress, elasticity index curves
of R2 and R7 shift downward in comparison with healthy
persons. Skin AGE fluorescence volume measured by an
AGE Reader has a positive correlation with skin stiffness *.

A previous clinical trial regarding skin viscoelasticity
with R2 index is introduced. The test, which verified
improvement effectiveness of periorbital wrinkles and skin
quality with usage of a serum containing multiple types of
beauty ingredients, reported improvement effects on not only
periorbital wrinkles but also skin elasticity . Assessment
of RS by Cutometer (the elastic portion of the suction phase
versus the elastic portion of the relaxation phase) showed
an increasing (improving) trend on the test product applied
side from before the application 0.51 + 0.07 to after 4 weeks
0.56 = 0.14 (p = 0.076). Assessment of R2 (the ratio of
the skin resistance to the suction phase and ability to return
during the relaxation step) showed on the applied side
significantly improved from before 0.62 + 0.07 to after 4
weeks 0.70 = 0.09 (p = 0.002). Assessment of R7 (the ratio
of elastic recovery to the total deformation) on the applied
side significantly improved from before 0.31 + 0.04 to after
4 weeks after 0.38 £ 0.14 (p = 0.018).
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Fig. 5. Transitional change by age of skin elasticity and impacts of glycative stress.

a) R2, b) R7. The mean value + SEM, n = 77, healthy persons; n = 76, patients with type 2 diabetes (T2DM). Measurement of
the inside of an upper arm using Cutometer (Courage & Khazaka). R2, biological elasticity (Ual/Ufl); R7, elastic recovery (Url/

Uf1); SEM, standard error mean.
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The present trial showed no significant differences in
R5 and R7 examinations. R2 significantly decreased. No
improvement effects on skin elasticity of this test product
were confirmed.

Research reports have been published regarding effects
of skin elasticity improvements by oral administration of
mixed herb®, mangosteen extracts’”, mangosteen pericarp
extract-containing black vinegar drink”, and trapa japonica
extract 7.

Among components of the test cosmetic product, it was
considered that Kamitsure (Anthemis nobilis) flower extract,
glucosyl hesperidin, and glucosylrutin contain inhibitory
effects of the formation of AGEs. However, it is considered
that these did not reach to improvements of skin elasticity.

Reason that no differences were observed between
the applied side and non-applied side

As the findings of the present study are described,
from the perspectives of characteristics of compounding
ingredients of the test product, effects of the ameliorations
of wrinkle formation and the improvements of skin elasticity
can be explained. However, the point is that no differences
were observed between the applied side and non-applied side
of the face.

Manner of process of aging are individually different
7375 There are diverse skin types: a person with dry skin,
a person who is concerned about blemishes, wrinkles and
yellowish tone, and a person with reduced elasticity. Visual
parameters for assessment on skin have been developed as
quantitative index; skin hydration measurement 7% for skin
age of moisture, image analysis’ for skin age of stain and
wrinkle, color-difference meter and skin AGE fluorescence
measurement ’” for skin age of yellowing, and elasticity test
20.63.78) for soft skin age (supple).

Risk factors are common in the skin and the body.
When an antioxidant supplement is ingested, not only the
skin but also the body are affected. This is the same as anti-
glycation supplements.

The test product used in the present study was a topical
application on the skin. This product adopts emulsifying
agents and liposomal components as well as natural
ingredients. High permeability is expected. A possibility was
suggested that this could result in influence appearances on
not only the applied side but also the non-applied side. We
consider that this finding would be verified by examining
blood concentration changes of effective components after
an application of the test product on the skin.

Safety

As the results of safety assessment, no adverse reaction
effects induced by the test products were reported. Regarding
the safety of the test product, we judged that there was no
problem.
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Conclusions

We conducted a trial to verify effects of the test product
application on the skin with a target of women who were
concerned with periorbital wrinkles. Due to collective
actions of diverse functional components, improvement
effects of periorbital wrinkles were confirmed by two types
of assessment methods (medical examination of visual
assessment in wrinkle grade and visual assessment in wrinkle
grade using photographic images). However, improvements
were observed on the non-applied side of the face and there
was no statistically significant difference between the applied
side and the non-applied side. During the trial, no adverse
event was reported and the safety of the trial was confirmed.
The test product contained diverse types of functional
components. The test product is designed to enhance skin
permeability. Therefore, after the percutaneous absorption of
effective components, it is possible that the components could
move to the other side of the face. However, the examination
of the present study cannot confirm that this occurs. To verify
this inference, further examinations are required to confirm
that blood concentrations of effective components would
increase by a percutaneous absorption after an application on
the skin of the test product.
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