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Abstract: In this study, basic skin characteristic data was measured by measuring skin hydration, skin sebum secretion
rate, skin melanin index, skin redness index, skin redness image analysis, transepidermal water loss (TEWL), and amount
of stratum corneum before and after creating a temporary high temperature and low humidity environments targeting Korean
women in their 20s to 50s. Stratum corneum by tape stripping was collected at each measurement and skin biomarkers
including total protein content, carbonylated protein, neutral lipid, and lipid peroxidation were analyzed. Based on the
results, the differences before and after creating a high temperature and low humidity environments were confirmed, the
correlation between skin characteristics and skin biomarkers was confirmed, and a new skin index was created based on
this. The new skin index can be used in product efficacy evaluation, and the possibility of constructing a new clinical
study method and using skin biomarker discovery research through additional research was confirmed.
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Figure 1. Representative images of skin redness (Red image analysis) results.
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Figure 2. Representative images of skin biomarker analysis results by age group ((A) Carbonylated protein, (B) Lipid).
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Table 1. Analysis Results of Skin Characteristics Measurement Before and After Creating a High-temperature and Low Humidity
Environments for 44 People (Average = SD) in Their 20s to 50s, Before vs. After, Paired #test or Willcoxon Signed-rank Test,

Significant " p < 0.001

Index Before After Change rate (%) p value

Skin hydration 50370 + 10.7199 42392 + 12.6720 ¥ 16.58 < 0.001""

Sebum secretion rate 40.523 + 38.0523 80.614 = 63.3463 A 9893 < 0.001""
Melanin index 137.273 + 30.2446 135.924 +2 9.6222 v 0.87 0.094

ki redness Erythema index 236.583 + 43.8831 323485 + 51.7272 A 2338 < 0.001::
Red image 89610.727 + 124506.7882  372560.614 + 273618.9834 A 31575 < 0.001

TEWL 17.120 + 4.8660 22663 + 5.8476 A 3377 < 0.001""

Stratum corneum 14.465 + 2.5435 15.783 + 3.1411 A 911 < 00017

Table 2. Analysis Results of Skin Biomarkers Analysis Before and After Creating a High-temperature and Low Humidity Environments
for 44 People (Average + SD) in their 20s to 50s, Before vs. After, Paired #test or Willcoxon Signed-rank Test, Significant **p <

0.01, ""p < 0.001

Index Before After Change rate(%) p value
Protein-BCA 2.661 + 1.2790 6.190 + 4.6351 A 132.60 < 0.001""
Carbonylated protein-FTZ 60150.523 + 90384.1419  104010.682 + 134250.8860 A 2.9 < 0.001""
Lipid-Nile red 7749.455 + 7196.1561  14810.250 + 14789.6377 A 9111 < 0.0017"

Lipid peroxiadation- TBAR assay 7552 + 6.6063 18.091 + 20.9890 A 13955 0.006™
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Table 3. Skin Characteristic Indicators and Skin Biomarkers

with Simple Correlation with High-temperature and Low Humidity

Ho|| tigk AAS FAISH Auk= Table 37 2t HA] Environments in Data of 44 People. Correlation analysis, 'p <
Au s st slendsh wede] Aggsh 005 Tp <001 T < 0001
0.838= FAA O ZE [olgt =27} Ugithp < 0.001). 2+ p Coefficient of
Zdegt ke ds)l thild B Aalo] st Ak arameter comelation 2V
BAS slo] RS 35t 23, Figwe 33 Zo] 07027} Skin hydration 0325 <0001
1/]— Seokok
HERE. Sebum secretion rate 0.362 < 0.001
Melanin index -0.023 0417
800000
700000 [ ¥ = 382T6x - 421200 . Erythema index 0.534 < 0.001""
o 800000 [ oo Skin redness . .
% o000 " Red image 0.558 < 0.001
2 s . TEWL 0.462 <0001
% 300000 f .
E 200000 | ._.° . Stratum corneum 0.227 0.017"
S 100000 | . ey r
I Sy Protein-BCA 0465 < 0.001
. 5 10" 15 20 % "
“10000 ¢ Carbonylated protein-FTZ 0.190 0.038
-200000
Stratum corneum sk
Lipid-Nile red 0.294 0.003
Figure 3. Graph of correlation analysis results between Stratum . . .
Lipid peroxiadation-TBAR assay 0.324 < 0.001

corneum and Carbonylated protein.
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Table 4. Results of Regression Analysis on Skin Characteristics and Skin Biomarker of High-temperature and Low Humidity

Environments Setting

Unstandardized coefficients

Standar dizedcoe

Dependent variable Independentv ariable ®) Std. error fficients (B) Sig  VIF
(Constant) -262 452 -580  .563
Skin hydration -.009 .003 -226 -2.750 .007 1.738
TEWL .008 .007 .094 1.077 285 1.962
Erythema index .003 .001 315 4.565 < .001 1218
High-temperature Sebum secretion rate .001 .001 137 1.830 .071 1.429
and low humidity Red image 5.588E-7 .000 283 3.730 < .001 1478
environments Stratum corneum .057 022 328 2619 011 4.028
Protein-BCA .018 011 138 1.668 .099 1.746
Carbonylated protein-FTZ -1.373E-6 .000 -316 2486 015 4.156
Lipid-Nile red 1.025E-5 .000 246 3355 .001 1.384
Lipid peroxiadation-TBAR assay .005 .002 174 2374 020 1.385
R? = 0.700, Adjusted R* = 0.661, F = 17.953, p < 0.001, Durbin-Watson = 1.267
1.0
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Figure 4. Results of checking the normality and equal variance of the residuals for the skin index.
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