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Abstract

In the cosmetic industry, various moisturizing ingredients have been developed to improve skin dryness getting
worse by extrinsic and intrinsic factors. However, there are no well defined studies about the actual hydrating ability
and holding time of the moisturizing factors. In this study, we compared and investigated the efficacy of glycerin,
hyaluronic acid and silicone oil (dimethicone), which are generally and most widely used as moisturizing ingredients in
the cosmetic industry to improve skin hydration and transepidermal water loss (TEWL). Comparing skin moisturizing
abilities before application and 30 minutes and 6 hours after application of six creams with or without glycerin,
hyaluronic acid and/or silicone oil, the cream including both glycerin and silicone oil showed the highest moaisturizing
value and the longest holding time of hydration. The second on the result was the cream containing both hyaluronic
acid and silicone oil, followed by the glycerin cream, hyaluronic acid cream and silicone oil cream. Comparing TEWL
before application and 30 minutes and 6 hours after application of six creams with or without glycerin, hyaluronic acid
and/or silicone oil, the cream including both glycerin and silicone oil showed the most decreased value of TEWL and
the longest holding time. The second on the result was the cream with both hyaluronic acid and silicone oil, followed
by the silicone oil cream, the glycerin cream and the hyaluronic acid cream. Although glycerin, hyaluronic acid and
silicone oil affect increasing skin hydration and decreasing TEWL, our data showed that the product containing not
only silicone but also moisture factors such as glycerin and hyaluronic acid is more effective rather than applying the
product with silicone oil only. As a result, the product containing glycerin with hyaluronic acid and/or silicone oil showed
the superior abilities to increase skin hydration and decrease TEWL. Therefore, we suggest that our results aid in the
development of various moisturizers as the basic standards and more study should be conducted to investigate the
efficacy of various moisturizers on human skin hydration and TEWL.
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Table 1. Test materials

Number of

. The active ingredients of test materials
test materials

#1 Base cream

#2 Base cream + Glycerin 5%

#3 Base cream + Hyaluronic acid 5%

#4 Base cream + Dimethicone 2%

#5 Base cream + Glycerin 5% + Dimethicone 2%

#6 Base cream + Hyaluronic acid 5% + Dimethicone 2%
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Table 2. The subject information of the subjects

Subjects completed n=50
Gender Male and female

Average age, years 32.58

Standard deviation (SD) 6.89
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Table 3. The characteristics of subject’s skin condition (N=50)

Questions Frequency  Percentage (%)
Qily 5 100
Dry 12 24.0
Skin type Neutral 5 10.0
Complex 20 40.0
Sensitive 3 6.0
Comedonicus 5 10.0
Not at all 5 10.0
Not usually 20 40.0
mc:Ijtv sekin Normal 22 44.0
Likely 3 6.0
Very 0 0.0
Not at all 0 0.0
Has Not usually 9 18.0
smooth skin Normal 29 58.0
texture Likely 9 180
Very 3 6.0
Not at all 0 0.0
Have Not usually 6 12.0
relatively Normal 18 36.0
dry skin Likely 20 400
Very 6 12.0
Not at all 0 0.0
Not usually 20 40.0
ﬂa}z;\;iin Normal 20 40.0
Likely 7 14.0
Very 3 6.0
Total 50 100.0

Table 4. Changes in skin moisture of test materials
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Figure 1.Rate of skin moisture Changes in test materials.

Test materials Before application

30 minutes after application 2 hours after application

4 hours after application 6 hours after application

#1 583.01+ 95.60" 681.94+ 9247
#2 57729+ 14131 71270+ 116.21
#3 584.60+ 128.34 717.73+108.04
#4 589.79+ 123.94 690.79+ 74.22
#5 597.59+ 115.95 746.27 +=70.20
#6 59290+ 119.84 739.12+ 87.89

597.66+ 103.81
645.23+ 109.26
641.70+ 102.47
638.31+ 85.55
682.34+ 83.23
666.27+ 86.37

579.78+ 102.26
606.21+ 109.32
614.84+ 100.27
611.89+ 89.78
648.34+ 87.48
630.20+ 88.14

559.65+ 103.38
589.82+ 109.39
59525+ 101.12
58841+ 92.86
62845+ 87.48
616.75+ 84.18

us: micro Siemens, N=50, 1’Average + standard deviation, #1: Base cream, #2: Base cream + Glycerin 5%, #3: Base cream + Hyaluronic acid 5%, #4: Base cream +
Dimethicone 2%, #5: Base cream + Glycerin 5% + Dimethicone 2%, #6: Base cream + Hyaluronic acid 5% + Dimethicone 2%

764



2242, SILRE

E2 4= =3 Ay} ujwslo] E3E 30 B 3 17,12%, =X 24
2k & 8.23%% OISl F7FeI AL, w3k AXZE F 3.75% &
7Y, E3E 6AI7E & —0,23%% Fasiich AIFER 5= =
A3} v)awslo] =3 30 B 3 24.88%, w3 2A17F £ 14.18%
2 fosH T8 AL, X 4A7E 5 8.49%, 3 6AIE &
5.16%%= 78It AlEE4 62 w2 Hat vlsloe] wi
30 & $ 24.66%, T=3E 2X|7F 5 12,38%= FofsHA| 5715191
3, T AAZF B 6.29%, EE 6AIZF B 4.02%% F7VsI

EAIE 2 AAEE 19 A9, 22 Ay ujuglS o =
3 QA ST = BgEko] FAIEIQIAIRE, Ak A7) o]
i B5ako] fAER] o2 A2 BSA7E v 2gE 9o
7] g1 o= Boly, HEAZE 23k AlFEES 2,3,5,6
T A v sl o =2 GAIIA] Bgskel fAIE %]
o, A HEH 49] 79 w2 M3t v uglS ) Bk 4A7F &
7= Bk fAE AL B3 6AIZE Fofl = 2AgE Ao &=
TaEgle), Bgske] ket A2 SujAd ) A @

o rlo

l

Table 5. Rate of Skin moisture changes and statistical analysis
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Test materials 30 minutes after application 2 hours after application 4 hours after application 6 hours after application
Improvement rate (%) 16.97 2.51 -0.55 -4.01
" p-value .001** 527 874 264
Improvement rate (%) 23.46 11.77 5.01 217
- p-value .009** 147 523 781
Improvement rate (%) 22.77 9.77 5.17 1.82
- p-value .002** 114 .386 753
Improvement rate (%) 17.12 8.23 3.75 -0.23
- p-value .000%** 017*% 242 936
Improvement rate (%) 24.88 14.18 8.49 5.16
#5 p-value .000*** 037* 199 423
Improvement rate (%) 24.66 12.38 6.29 4,02
o p-value .000%** .042* 283 481

*p<.05, **p<.01, ***p<.001: p-value is measured by paired t-test

Table 6. Changes in transepidermal water loss of test materials

Test materials ~ Before application 30 minutes after application 2 hours after application

4 hours after application

6 hours after application

#1 546+ 0.96" 4.89+0.93
#2 5.88+1.29 487+ 124
#3 5.66+ 0.68 449+ 0.95
#4 6.14+1.20 3.82+0.93
#5 6.29+ 1.48 3.67+0.89
#6 6.09+ 0.97 3.94+0.90

513+1.39
458+ 1.09
498+ 133
4.01+1.07
3.94+1.07
4.22+0.88

516+ 1.36
5.01+0.98
5.13+0.92
449+ 1.19
436+ 0.88
4.64+0.82

598+ 1.52
537+1.28
529+ 1.53
5.19+0.96
4.89+0.96
5.03+0.99

g/m*/hr, N=50, ”Average =+ Standard deviation, #1: Base cream, #2: Base cream + Glycerin 5%, #3: Base cream + Hyaluronic acid 5%, #4: Base cream +

Dimethicone 2%, #5: Base cream + Glycerin 5% + Dimethicone 2%, #6: Base cream + Hyaluronic acid 5% + Dimethicone 2%
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Figure 2. Rate of transepidermal water loss changes.
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Table 7. Rate of transepidermal water loss changes and statistical analysis

Test materials

30 minutes after application 2 hours after application

4 hours after application 6 hours after application

Improvement rate (%) -10.41 -6.18 -5.49 9.55
" p-value 000*** .289 .106 .090
Improvement rate (%) -17.22 -22.21 -14.88 -8.71
2 p-value .000*** .000%** .022* 320
Improvement rate (%) -20.55 -12.04 -9.39 -6.52
- p-value .0071** .045* .037* 321
Improvement rate (%) -37.78 -34.73 -26.78 -15.48
#4 p-value .000%** .000*** .000*** .008**
Improvement rate (%) -41.65 -37.38 -30.62 -22.17
- p-value .000%** .000%** .000%** .003**
Improvement rate (%) -35.28 -30.77 -23.90 -17.54
o p-value .000%** .000%** .000%** .007**

*p<.05, **p<.01, ***p<.001: p-value is measured by paired t-test
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Table 8. Abnormal skin reactions reported by the subjects

Abnormal Test Abnormal Tes
reaction materials reaction materials
1. Erythema 0 5.Stinging (pain) 0

2. Swelling (edema) 0 6.Burning 0

3. Scaling (epidermis) 0 7.Tightness 0

4. Itching 0 8. Prickling 0

0: none, 1: mild, 2: severe, 3: very severe
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