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Abstract: In this study, basic skin characteristics data were collected by measuring skin hydration, skin melanin, skin redness,
and skin torsion elasticity from Korean women in from 20’s to 40’s ages, and then, age and correlation analysis were
conducted. This was used to create a skin index, and cluster analysis was performed to classify the groups into 4 clusters,
and the skin characteristics of each cluster were confirmed. Then, two prototypes were used for two weeks to confirm
the improvement effect on skin moisture, skin redness, and skin dead mass reduction, and then analyzed which product
was more effective in which cluster of subjects participated in the skin characteristics test. As a result of the study, the
possibility of preparing for the customized cosmetics market was confirmed by applying the skin index and cluster analysis

results to product efficacy evaluation.
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Table 1. Results of Skin Characteristics Measurement by Age Group in 20 ~ 49 Ages from Data of 303 People (Mean = SD 20 ~

ook

29 Ages vs. 30 ~ 39 Ages vs. 40 ~ 49 Ages, Mann-Whitney U Analysis. Significant: p < 0.05, “p < 0.01, ™p < 0.001)
Index 20 ~ 29 Ages 30 ~ 39 Ages 40 ~ 49 Ages
Number of people 102 100 101
Average ages 247 + 0.28 348 +£ 0.28 445 + 0.28
Forehead 63.6 £ 0.75 63.1 £ 0.63 62.4 £ 0.74
Left cheek 61.7 = 0.79 60.5 + 0.71 61.6 £ 0.75
Skin hyrration -
Right cheek 61.9 = 0.79 612 £ 0.69 62.1 £ 0.66
Forearm 40.1 £ 0.67 382 + 0.49° 41.1 £ 059"
Forehead 546.7 + 2.46 545.5 £ 248 550.0 + 2.67
Left cheek 502.4 + 2.26 5180 + 275 5313 + 2817
Melanjn Kok *kk
Right cheek 505.5 + 2.21 5219 £ 2.75 5334 + 3.26
Forearm 505.1 + 2.41 5147 + 272" 5212 + 2297
Forehead 430.1 £ 1.07 433.0 £ 0.69 4322 £ 1.20
Left cheek 412.8 + 122 417.1 + 069" 4225 £ 084
Skin redness e P
Right cheek 4115 = 1.04 4173 + 0.80 421.5 £ 0.89
Forearm 397.1 + 113 399.4 + 1.01 402.6 + 091
) Right cheek 0.71 + 0.006 0.68 + 0.005 0.64 = 0.005"
Torsion elasticity(Ur/Ue') e
Forearm 0.64 £ 0.005 0.62 = 0.005 0.60 + 0.005
- TUr/Ue: Elasticity ratio
Table 2. Top 5 Skin Characteristic Indicators with Simple Correlation with Age in Data of 303 People
Parameter Region Coefficient of correlation
Ur/Ue Face -0.493
Melanin Left cheek 0.453
Melanin Right cheek 0.435
Erythema Right cheek 0.421
Erythema Left cheek 0.412

Table 3. Results of Regression Analysis on Basic Skin Characteristics and Age of 303 Peoples

Dependent variable —Independentvariable ~ Unstandardized coefficients(B) Std. error Standardized coefficients(8) ¢ Sig.  VIF

(Constant) -70.659 17.509 -4.036 < .001
Melanin_Left .049 .036 164 1.354 177 7.586
Melanin_Right .014 .035 .049 407 685 7477
Ages Redness_Left .166 .072 198 2300 .022  3.806
Redness_Right .100 .075 A17 1.334 183 3.929
Ur/Ue_Face -56.732 6.630 -397 -8.556 < .001 1.106

Ages = -70.659 + 0.049(Melanin_Left) + 0.014(Melanin Right) + 0.166(Redness Left) + 0.100(Redness Right) + -56.732(Ur/Ue Face)
R® = 0.422, Adjusted R? = 0.412, F = 43.404, p < 0.001, Durbin-Watson = 0.885
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Table 4. Skin Characteristics According to Classification According to Cluster Analysis and Questionnaire by Cluster

al Number of | Mainly affected Representative features through survey answers
uster . . .
people skin characteristics Skin type T-zone U-zone Skin topic (Top 3)
-Skin trouble (pimple)
|
1 102 Torsion elasticity | Combination skin Dry skin Norm:kirtlo dry -Blemishes (freckles/pigmentation)
-Pore (Blackhead)
. -Dry skin
1 Normal 1 |
2 74 Skin melanin Nonn:ki;O dry orm.';lki';o o Norm:lkirt]o dry -Blemishes (freckles/pigmentation)
-Pore (Blackhead)
-Dry skin
3 94 Skin redness Combination skin Nonn:ll(irtlo dry Dry skin -Blemishes (freckles/pigmentation)
-Pore (Blackhead)
-Dry skin
. . Normal to dry . . . -Blemishes (freckles/pigmentation)
4 k | ly sk ki
33 Skin melanin skin Oily skin Dry skin Skin wrinkles (Deep wrinkles
around the eyes or face)

QJTi(Table 3). Index HEollA =3+ A1 Ages = -70.659
+ 0.049 (Melanin Left) + 0.014 (Melanin Right) + 0.166
(Redness  Left) + 0.100 (Redness Right) + -56.732 (Ur/Ue
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Figure 1. Results of checking the normality and equal variance

Regression Standardized Predicted Value

of the residuals for the skin index.
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Figure 2. Result of classification by cluster by comparing the actual age and the age calculated by reflecting the skin index.

GV

mTest 1

OTest 2 i

no w EN
=] S S
o o o
*
*
*
*
*
*

Skin hydration (AU)

S)
o

o
o

Weeks
®

400000.0

mTest 1

350000.0 OTest 2

*kk
ok %

300000.0 -

250000.0
200000.0

Pixels

150000.0
100000.0
50000.0

0.0

Weeks

©

mTest 1
OTest 2

*kk
‘ Kk
2

Figure 3. Results of clinical study after 2 weeks of use of two
test products.. Negative control vs samples. 0 week vs. 1 week, 2
weeks, Paired #test, Significant: ~p < 0.001. (A) Skin hydration,

(B) Stratum corneum, (C) Skin redness.

*kk
*kk

Skin redness (AU)

1
Weeks

sl ok 3] A, A48T Al 1 &, 2022

oBip < 0001, AAE 2= AE AHE A ful AE F2
Zoll A O GO 23.1%7} A2EATkp < 000D,
o o)) A9 AE 1S AR A o] A 2
ol BAXOE Ol 38% ABHAOmp < 0.001), A)
A 2= AE A4S A o] AMg T2 ol EAROR
0I5 4.0%7F ZAERitHp < 0.001).

(A)
40.0
mCluster 1
3.0 oCluster 3
=300
©
® 25.0
< 20.0
Q
5
£ 15.0
=
E‘ 10.0
5.0
0.0
Skin hydration | Stratum corneum Skin redness
Weeks
B)
40.0
ECluster 1
3.0 OCluster 3

ate (
N w
(6] [ = §
o o

n
o
o

Improvement rate (%)
> o
o o

Skin hydration | Stratum corneum

Weeks

Skin redness

Figure 4. Results of checking the skin improvement of the cluster 1
and cluster 3 subjects in the two types of test products. Cluster 1
vs. Cluster 3, Independent 7 test or Mann-Whitney U analysis,
no significant. (A) Test 1 product, (B) Test 2 product.



W5 ool Al e ¥% 27 dolg JIwk 200 ~ 40t W% rhol olF wF AU L A 3

3.4, 220l M2 AHE &5 24

AR 2 0] spAlel Hofet wjeiat 5 e B4
A7 el of2lo] Sl 18 W taRoR o] wet &
o] MR RS 2Aslick I Aok Figwe 4 9
2k SR B A 1249 W3 24 8 1, 4 21
17 olglow], ulast 2ok 4 24 1 S ASI |
T 37e) SAel AR Hlwskck Nie
HIEL AL A 17 AAE 2 B Sl ek s
F71014 3 A gl e o] Uehgon,
a5 2P RS 3 2R | 2R | e A
o] Upekgtek. oli= AAe] 48 Bgslel AlHS AN
49, 54 2l T AR I} o Folut HHE
2 et 4 olrke TR sk

BEY S Gl MR A W B 1% Gt G477t B
23 AFolck = oA Al R A4 Ul £ 7]
Zo] WK Qlska A Sfs) FHel of4l 303
2 om v HE B4 23 Agskgon], ol
olgal MR A4 W AL AWSIAOR, ARE 2
Fo] WA Aol Bgstel Halshc

20 Tholl A 40 o) B o4 303 We o ® )% 5]
B 242 ek Auk 20 o o] 30 o, 40 thel

=
a3 BAfo] W3 SEek g wrk W Wehd, WR

—_

o] FFOR TR SH TR H27] PR 3
Aol 127 ol gl e Al Lehon)
Zpe g 1 2ol 3 24 tin] AH4tgol
7o) Uekgtek

B 7S ajo] Uoloh m)F B4 ot Al u)
S WEGOR, ol olgste] s AXAHe] o
PEEVIEER TR R LR
o, Aae AF 2 B8 S Y MRS
selsiedrt o2 7toR 8, nolamulolgut ol
CRE REA 2u sl WA £29 9)R A48
g 5 glon], FE A A4 S B BEY 3
AR Aol 288 4 Gl Al WAolE el 4
o= THsAS BRIsieTk

)
o =

:

Acknowledgement

£ AT 201 WE B8] U0 FRATA
A o} 428 AL} FEH7IE NGB AR

©] ATZQOARIS001) ofo] RS Euc,

References

1. L. S. Baumann, The skin type solution, ed. P. Rappaport,
1, Bantam Dell, New York (2006).

2. L. Baumann, Understanding and treating various skin types:
The Baumann skin type indicator, Dermitol Clin., 26(3),
359 (2008).

3. 1. Y. Choi, Y. J. Choi, J. H. Nam, H. J. Jung, G. Y.
Lee, and W. S. Kim, Identifying skin type using the
baumann skin type questionnaire in Korean women who
visited a dermatologic clinic, Korean J Dermatol,, S4(6),
422 (2016).

4 T. H Sakuma and H I Maibach, Oily skin: an
overview, Skin Pharmacol Physiol., 25(5), 227 (2012).

5. K Miyamoto, Y. Inoue, K. Hsueh, Z. Liang, X. Yan, T.
Yoshii, and M. Furue, Characterization of comprehensive
appearances of skin ageing: an 11-year longitudinal study
on facial skin ageing in Japanese females at Akita, J
Dermatol Sci, 64(3), 229 (2011).

6. A. Matsubara, Differences in the surface and subsurface
reflection characteristics of facial skin by age group, Skin

J. Soc. Cosmet. Sci. Korea, Vol. 48, No. 1, 2022



32

BAE - =

Res Technol,, 18(1), 29 (2012).

. K Miyamoto, H. Nagasawa, Y. Inoue, K. Nakaoka, A.

Hirano and A. Kawada, Development of new in vivo
imaging methodology and system for the rapid and
quantitative evaluation of the visual appearance of facial
skin firmness, Skin Res Technol., 19(1), €525 (2012).

. O. Kuwazuru, K. Miyamoto, N. Yoshikawa and S.

Imayama, Skin wrinkling morphology changes suddenly
in the early 30s, Skin Res Technol., 18(4), 495 (2012).

. D. M. Reilly and J. Lozano, Skin collagen through the

lifestages: importance for skin health and beauty, Plast
Aesthet Res., 8(2), 1 (2021).

10. S. C. Cho and G. Nam, A study of skin biophysical

) 3hsl43E a3 A, A48 Al 1 5, 2022

11.

12.

13.

parameters and biomarkers related to the anatomical site
and age in Korean women, J Soc. Cosmet. Sci, 41(4),
413 (2015).

Y. Lee and G. Nam, Relationship between stratum
comeum carbonylated protein (SCCP) and skin, J Soc.
Cosmet. Sci., 45(2), 131 (2019).

C. Xin, Y. Wang, M. Liuy, B. Zhang, and S. Yang,
Correlation analysis between advanced glycation end
products detected noninvasively and skin aging factors, J
Cosmet Dermatol., 20(1), 243 (2020).

K L. Kim. and J. S. Kim, The effect of sebum and
moisture condition of skin on the facial pigmentation, Kor
J Aesthet Cosmetol,, (1), 103 (2009).





