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Table 1. Skin Lightening Mechanism and Some Representative Active Materials

Mechanism

Example

UV protection

Control of signals transduction
Inhibition of tyrosinase synthesis
Inhibition of tyrosinase activity
Reduction of melanin
Stimulation of skin turnover

Octyl methoxycinnamate, Oxybenzone, Titanium oxide, Zinc oxide
Immelin, Chamomile ext.

Phytoclear EL-1, Selina

Arbutin, Licorice ext, Mulberry ext.

Vitamin C, Glutathion, Coenzyme Q10

AHA, Salicylic acid, Protease
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Figure 1. The structure of Terrein and Selina.
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Table 2. Recently Developed Skin Lightening Materials in Japan

Material Mechanism Remark
Cherry ext. Anti-inflammation Inhibition of B16 melanoma cell
Sandalwood ext. Anti-inflammation Inhibition of B16 melanoma cell
Plum ext. Differentiation of stratum corneum
Fruit juice ferments Turnover of stratum corneum
Tranexamic acid Tyrosinase inhibition Anti-plasmin Shiseido
Phenyl thiourea (PTU) Tyrosinase degradation
Raspberry ketone Tyrosinase inhibition Kanebo
Biphenyl compounds Tyrosinase inhibition Kanebo
Sesquiterpen lactone Tyrosinase inhibition Shiseido
Niacinamide Inhibition of melanosome transfer
Centeureitin Inhibition of dendrite Pola
Adenosine monophosphate (AMP) Turnover of stratum corneum
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Table 3. Comparison between Intrinsic Aging and Photo-aging

Intrinsic aging

Photo-aging

Cause Change with aging

Demage by UV ray

Skin thinning

Abnormal cell arrangement
Abnormal cell polarity

Symptom Flatnes§ of DEJ . Accumulation of denatured
Increasing collagen cross-linking clastic fiber
Dryness i
Decrease of elasticity Deep & rough wrinkle
. . Irregular spot
Result Fine wrinkle .
Age spot Loss of elasticity
£¢ sp . Rough skin
Abnormal vein
OH OH OH
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Prangenidin 8-Hydroxybergapten Xanthotoxaol

Figure 2. The structure of prangenidin, 8-hydroxybergapte and xanthotoxol extracted from angelica dahurica.
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Table 4. Anti-wrinkle Mechanism and Some Representative Active Materials

Mechanism

Example

Remark

Retinoids
Control of differentiation
of epidermal cell

o-Hydroxy acids (AHAs)
Mevalonolacton (Mevalonic acid, MA)

Stimulating skin turnover

Niacinamide (Nicitinamide, NA)

Silicic acid

N-Methyl-L-serine (NMS)

Isoflavonoids

Inhibition of collagen metabolism
(MMP-1 inhibition)

Dehydroepiendrosteron (DHEA)

1 of ECM o
Control of ECM components Paoniflorin

Prangenidin-77

Collagen synthesis

Retinoic-d-6-tocopherol
3-methylcyclopentadecanone

Hyaluronic acid synthesis

Benzastatins
Inoscavin
Melanocins
Coenzyme Q10
Astaxanthin

Scavenging of ROS

Inhibition of lipid peroxidation

Anti-inflammation

Glycyrrizic acid derivatives

. Creati
UV protection, reatin

DNA Repair Candlebush ext

Photolyase (Photosome)

Protection of gene

Other Acetyl hexapeptide

Reduction of muscular motion
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Table 5. Comparison of Effect on Skin by UVA and UVB from Sun

UVA UVB
Quantity High Low
Strength Low High
Skin transmission degree Transmit into dermis Scattering and reflecting on epidermis
Tanning Sunburning
Effect on skin Destroy collagen, elastin Inflammation
— causing skin aging (wrinkle) Abnormal keratinization

Table 6. Registered Active Materials for Sunscreen Functional Cosmetics in Korea

No Active agent Limit content (%)
1 Glyceryl PABA 0.5~3.0
2 Drometrizole 0.5~7.0
3 Digalioyl trioleate 0.5~5.0
4 3,(4-methylbenzylidene) camphor 0.5~5.0
5 Menthy! anthranilate 0.5~5.0
6 Benzophenone-3 0.5~5.0
7 Benzophenone-4 0.5~5.0
8 Benzophenone-8 0.5~3.0
9 Butyl methoxydibenzoylmethane 0.5~5.0
10 Cinoxate 0.5~5.0
11 Octocrylene 0.5~10.0
12 Ethylhexyl dimethyl PABA 0.5~8.0
13 Ethylhexyl methoxycinnamate 0.5~7.5
14 Ethylhexyl salicylate 0.5~5.0
15 Ethylhexyl triazone 0.5~5.0
16 p-Aminobenzoic acid 0.5~5.0
17 2-Phenylbenzimidazole-5-sulfonic acid 0.5~4.0
18 Homosalate 0.5~10.0
19 Zinc oxide 25.0
20 Titanium dioxide 25.0
21 Isoamyl-p-methoxycinnamate 10.0
22 Bis-ethylhexyloxyphenol methoxyphenyl triazone 10.0
23 Disidium phenyl dibenzimidazole tetrasulfonate 10.0 as acid
24 Drometrizol trisiloxane 15.0
25 Diethylhexyl butamido triazone 10.0
26 Polysilicone-15 (Dimethicodiethyl benzal malonate) 10.0
27 Methylene bis-benzotriazolyl tetramethylbutylphenol 10.0
28 Terephthalylidene dicamphor sulfonic acid and its salts 10.0 as acid
29 Diethylamino hydroxybenzoyl hexyl benzoate 10.0
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Table 7. Classification of Sunscreen Agents

Mechanism Example

Remark

PABA

Cinnamic acid derivatives
Salicylic acid derivatives
Benzophenone derivatives

UV Absorber

Ethylhexyl methoxycinnamate
Ethylhexyl salicylate

Titanium dioxide

UV Scatterer Zine oxide

Cellulose
PVA/o-olefinic polymers
Acrylic acid polymers
Silicone resin
Fluorinated silicone resin

Booster

Polyacrylate-15 (and) polyacrylate-17
Polysiloxane-15
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