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Abstract: Hydroxy acid has been used to enhance anti-aging and skin moisturization by peeling effect on the skin
stratum corneum, and thus it has been widely used in topical products and cosmetic products. Among them, the effect
that appears most effectively in a short period of time has been reported to be effected by the pH of the cosmetic
formulations. However, there are many difficulties in use due to irritation caused by pH and concerns about side effects.
The purpose of this study was to evaluate the effect of applying cosmetics with (1) varying concentrations, (2) types
and (3) pH of hydroxy acid on human skin. 22 healthy adults were stained with DHA (dihydroxyacetone) and DC
(dansyl chloride) on the forearm, and the skin exfoliation effect was measured after application of the test products.
(1) The application of GA (glycolic acid) increased the desquamation by concentration dependent. (2) the test product
prepared with neutral pH showed no exfoliation effect. In contrast, SA (salicylic acid) showed a statistically significant
exfoliation effect at both acidic pH and neutral pH. (3) The neutral pH SA showed excellent exfoliation effect on both
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DHA and DC stained stratum corneum. These results suggest that it is possible to manufacture safe cosmetics without
damaging the skin barrier, providing an opportunity to use cosmetics that are expected to exfoliate to people, whose
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skin is sensitive to pH.
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(A) 1* Formulation Basel GA3 GAS GA10
Distilled water 98.45 89.55 80.45 74.55
EDTA-2Na 0.05 0.05 0.05 0.05
Adekanol GT-700 1.50 1.50 1.50 1.50
Glycolic aid 70% 4.30 10.70 14.30
Sodium (S)-lactate 60% 2.80 4.50 6.00
Tris amino ultra PC 1.80 2.80 3.60
Sum 100.00 100.00 100.00 100.00
pH 7.00 3.75 3.54 3.45
(B) 2™ Formulation Base2 SA nSA nGA
Adekanol GT-700 60.00 60.00 60.00 60.00
Distilled water 29.40 28.95 28.95 29.04
Ethanol 10.00 10.00 10.00 10.00
Danisol-M 0.15 0.15 0.15 0.15
Danisol-P 0.05 0.05 0.05 0.05
Salicylic acid 0.45 0.45
Glycolic acid 70% 0.36
Emalex HC-60 0.30 0.30 0.30 0.30
Tween 20 0.10 0.10 0.10 0.10
TEA add later add later
Sum 100.00 100.00 100.00 100.00
pH 7.39 2.47 6.54 6.19
(C) 3" Formulation Base3 aSA nSA
Adekanol GT-700 60.00 60.00 60.00
Distilled water 29.70 29.25 29.25
Ethanol 10.00 10.00 10.00
Salicylic acid 0.45 0.45
Emalex HC-60 0.30 0.30 0.30
TEA add later add later
Sum 100.00 100.00 100.00
pH 6.45 2.47 6.40
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Figure 1. The photographs of fluorescence with dansyl chloride
dye solution on skin surface disappearence. The flurorescence
images were fade away after treatment with Basel, GA3
(glycolic acid 3%), GAS (glycolic acid 5%) or GA10 (glycolic
acid 10%) compared to Basel.
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Figure 2. Percentage of skin exfoliation rate, £/D,% after 2
days of treatment with Base2, SA (salicylic acid), nSA
(neutral salicylic acid) or nGA (neutral glycolic acid),
compared to Base2. All data were paired-# test. Significant
difference between SA or nSA to Base2 are indicated (p <
0.05).
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Table 2. Mean TEWL(g/mzh) + S.D. with Base2, SA, nSA and nGA

TEWL" (g/m’h) 1 day 2 day 5 day 7 day
Base2 748 + 1.06” 773 + 142 6.23 + 1.14 6.94 £ 0.62
SA 740 + 0.74 741 + 0.87 6.30 + 1.20 6.81 + 1.47
nSA 8.72 + 2.49 6.79 + 0.58 5.53 + 0.78 6.18 + 1.64
nGA 8.83 + 1.17 6.62 + 1.42 5.64 + 2.04 596 + 1.74

Y TEWL (trans-epidermal water loss) measured during 7 days of treatment with Base2, SA (salicylic acid), nSA (neutral salicylic acid)
or nGA (neutral glycolic acid). All data were normally distributed. These data was not significant difference by ANOVA test.

Y Data was shown mean TEWL + S.D. (standard deviation).
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M3 day
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g
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<
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Base3 aSA nSA Untreat

Figure 3. Percentage of skin exfoliation rate, 4/Dn% after
treatment with Base3, aSA (acid salicylic acid), nSA (neutral
salicylic acid) or untreated site compared to 3 days and to
measurement time. Compared to 3 days data were Student
paired r-test and significant difference are indicated (‘p < 0.03,
"p <001, ™p < 0.001). Small letter was separated at 3, 5, 7

day respectively by ANOVA test (p < 0.05).
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Figure 4. Percentage of decreasing fluorescence intensity
treatment with Base3, aSA (acid salicylic acid), nSA (neutral
salicylic acid) or untreated site compared to 3 days and to
measurement time. Compared to 3 days data were Student
paired #-test and significant difference are indicated (*p < 0.05,
**p < 0.01, mp < 0.001). Small letter was separated at 3, 5, 7
day respectively by ANOVA test (p < 0.05).
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