(SUNSCREEN)

334
1928
2 Benzyl salicylate Benzyl cinnamate
1930 10% Salol (Phenyl salicylate)
1936 Schueller
1935 Quinine oleate Quinine bisulfate 1943 Para amino
benzoic acid (PABA)
PABA
2 Red petrolatum
(Chemical sunscreen) (Physical
sunscreen) 1951

Glyceryl PABA (3%), Escalol 75A (5%),
2-ethyl hexyl salicylate-Sunarome WMO (5%), Digalloyl trioleate (3%), Homomenthyl
salicylate (8%) Dipropylene glycol salicylate (4%)
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11920233141
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(Physical sunscreen) (Chemical sunscreen)
(Physical sunscreen) 11920233141
(Reflection) (Scattering)
(UVA) (UvB) (Infrared rays)
(Visible light)
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| Pigmentary
SKIN SURFACE Titanium Dioxide

dia.200nm

3n3aL
Zinc oxide (ZnO)
Titanium dioxide (TiO2)
Chromium oxides
Cobalt oxides

Tin oxides
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6. Red petrolatum

( 200 ) (Reflection) (Scattering)
(Visible light)
(80 - 200 )
(Microfine)
(Micronized) Micronized Ti02 Micronized ZnO
192 Micronized 02 Micronized ZnO
1 (UVA) (UVB)

(Visible light) ( 5)
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Solvant : Castor oil
4.0A concentration : 10%

Absorbance measurement of
Su thin {iim applied on plate
titanium oxide
possessing fine
particles
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talc (Tu)
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280 300 320 340 360 380 400
Wavelength (nm)

(Chemical sunscreen) 1031334143

(UVA)
(V) 2
21 ( VA absorbers)
320-360
Benzophenone, Anthranilates Dibenzoylmethanes
2.2 (UVB absorbers)
290-320 PABA

PABA Salicylates Cinnamates Camphor



1. Cinnamate

280-350

2. PABA

(Cinnamate derivatives)

R R

R cC=Cc—C—OR
I
0

305-311

Cinnamate

2-ethoxy ethyl-p-methoxy cinnamate
Diethanoiamine-p-methoxy cinnamate
Octyl-p-methoxy cinnamate

2-ethyl hexyl-2-cyano-3, 3-diphenyl acrylate
Potassium cinnamate

Propyl-4-methoxy cinnamate
Amyl-4-methoxy cinnamate
(X-cyano-4-methoxy cinnamic acid

Hexyl ester-4-methoxy cinnamate

Cyclohexyl-4-methoxy cinnamate

(Para amino benzoate derivatives)
(280-350

296-311

R
r” I

10
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PABA 5
Glyceryl PABA
Amyldimethyl PABA
Ethyl-4-bis (hydroxy propyl) amino benzoate
Ethoxylated-4-amino benzoic acid

Octyl dimethyl PABA

3. Salicylate (Salicylate derivatives)
280-320 300-307
OR
l
Cx 0
H
0O =
Salicylate 5

Octyl salicylate
Homomenthyl salicylate
Triethanolamine salicylate
Salicylic acid salts

4-isopropyl benzyl salicylate

4. Benzophenone (Benzophenone derivatives)

280 - 380 320
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Benzophenone 5
Oxybenzone
Dioxybenzone
Sulisobenzone
Mexenone

2-ethyl hexyl-2- (4-phenyl benzoyl) benzoate

5. Camphor (Camphor derivatives)
290-300
~ O
Camphor 6

N, N, A/-trimethyl-4-(2-oxoborn-3-ylidene methyl) anilinium methyl
sulfate

5-(3, 3-dimethyl-2-norbonylidene)-3-pentene-2-one
Ot-(2-oxoborn-3-ylidene)-p-xylene-2-sulfonic acid
Ot-(2-oxobom-3-ylidene) toluene-4-sulphonic acid
3-(4-methyl-benzylidene) bornan-2-one

3-benzylidenebornan-2-one
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6. Dibenzoyl methane (Dibenzoyl methane derivatives)

260 - 400

Dibenzoyl methane 3
1-(4-tert-butylphenyl-3-(4-methoxyphenyl) propane-1,3-dione
(Parsol 1789)

1-p-cumenyl-3-phenyl propane-1,3-dione

113-bis(4-methoxy phenyl) propane-113-dione

7. Anthranilate (Anthranilate derivatives)
336

OR

C
)

H
N V&
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R
Anthranilate 2

Menthyl anthranilate

Homomenthyl-/V-acetyl anthranilate

Digalloyl trioleate



1.0

0.5

Lawsone with dihydroxy acetone

2- phenyl benzimidaxole-5-sulfonic acid
3- imidazol-4-ylacrylic acid
5-methyl-2-phenyl benzoxazole

Sodium3, 4-dimethoxy phenyl glyoxylate
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JVv-B - UVv-A
Solvent 95% ethanol
urocanic acid Concontration . 10ppm
/ 4.tert-butyl-4"-methoxydibenzoylmethane
p-aminobenzoic acid /
2-ethylhexyl p-N, N.dimethylaminobenzoate \
tsopropyl p-methoxycinnamate
2 (2 -hydroxy-5 - methoxyphenyl)
benzotriazole A
N
X 2-hydroxyl-4-methoxybenzophenone
/
3.3.5
trimethylcyclohexyl
salicylate \
\¥
T T T | A T T T T T T
280 300 320 340 360 380
Wavelength (nm)

400
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(Mechanism of sunscreen action)

(Physical sunscreen) 171933
1 (UvB) (VA (Infrared)

(Visible light)

(Reflection) (Scattering)

UVA, UVB, Infrared, Visible light

uvB

Infrared

Visible light Reflection

b 4
Scatter o o
1WNULAATUANULLD
NVAVAVAVAVAVAVAVAVAVAVAVAAVAVAVAVAVAA AL AR A A AAA
N . : « e b4
= «—— Epidermis (YUHUINIWI)
<4—]— Dermis (Fumiauv)
7

(Chemical suncreen) 173
250-340

380

(Ground state) (Excited state)



1
2.
450-800
3. 1
380 - 450

Absorbs High
Energy uv Rays
(250- 350 nm)

\\ ) MoI:encuIe

/ Excited State

Molecule
in
Ground state

B3
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800

(Flourescence)

' (Visible light)

/ Emits Low Energy Rays
(Longer w)

the Form of :
Very Low Energy (over 800 nm)
IR Region (Heat)
2 Intermediate Energy (450 - 800
nm)
Visible Region (Flourescence)
3. Low uv Region (380 - 450 nm)
(Cis/Trans Isomerism)

Molecule
Returns to
Ground state



1. Photocontact dermatitis

1.1 Phototoxic dermatitis 4456

1.2 Photoallergic dermatitis

' B
2. Contact dermatitis 4%
Photoallergic dermatitis
5 Photocontact dermatitis Contact

dermatitis 0445

DAL
1 PABA
2. Salicylate Homomethyl salicylate

Octyl salicylate
3. Cinnamates
4. Benzophenones
5. Dibenzoylmethanes
6. Camphor
7. Digalloyl trioleate, 2,3 dihydroxyproxy benzoic acid

dioxane derivative

3l
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Photocontact dermatitis contact
dermatitis 14646
Photocontact dermatitis Contact dermatitis
3D
3. (Miliaria) (Acneiform eruption)340
(Physical sunscreen)
Titanium dioxide Zinc oxide
(cross-sensitization reaction)
(Cross-sensitizers) 7
6
i
Sunscreen Cross-sensitizer(s)
p-Amino benzoic acid (PABA) Padimate o

Oxybenzone
Glyceryl PABA
Sulfonamides

p-Phenylenediamine (PPD)



Sunscreen

P-Amino benzoic acid(PABA)

Cinnamate

Oxybenzone

Padiniate 0

Padimate A
Isopropyl-methoxydibenzoylmethane
(Eusolex 8020)

Glyceryl PABA
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Cross-sensitizer(s)

Benzocaine

Padimate A
Cinnamaldéhyde
p-Methoxyisoamylcinnamate
Balsam of Peru

Benzyl cinnamate
Cinnamyl alcohol
Dioxybenzone
p-Phenylenediamine

p -Amino benzoic acid
Cinnamate

Isobutyl PABA
p-Amino benzoic acid

t-butyl ethoxydibenzoylmethane (avobenzone)

Sulfonamides
Benzocaine
Procaine

Aniline
p-Diphenyldiamine
PABA

Picric acid

Azo dye A

Butyl aminobenzoate (butesin)



Sunscreen

Glyceryl PABA

Sulisobenzone
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Cross-sensitizer(s)

Saccharin

Oxybenzone

3.1 Patch test 3D

Contact dermatitis (Positive patch test)

3.2 Photopatch test 34

Photopatch test)

Photocontact dermatitis (Positive
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dermatitis

Contact test

site response

Positive
Negative

Negative
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Contact dermatitis Photocontact
Photopatch test (Photocontact test) Patch test (Contact test)
Photo contact test Interpretation
site response
Positive Allergic contact dermatitis
Positive Photoallergic contact dermatitis
Negative Not sensitized
340
280-360
' (280-320 ) 1 (320-400



10.

11.

12.

(Water proof sunscreen)
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