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Ultraviolet protection;

Past, Present and Future

Porntip Puvabanditsin MD.

ABSTRACT:

PUVABANDITSIN P. ULTRAVIOLET PROTECTION; PAST, PRESENT AND FUTURE.
THAI J DERMATOL 2005; 21: 1-23.

DIVISION OF DERMATOLOGY, DEPARTMENT OF MEDICINE, FACULTY OF MEDICINE,
CHULALONGKORN UNIVERSITY, BANGKOK, THAILAND.

Ultraviolet in the sunlight induced sunburn, skin pigmentation, premature aging skin, local
immunosuppression and skin cancers. Sunscreen products were invented since 1889 to protect the ultraviolet
adverse effects. During the last 30 years, many chemicals were developed for ultraviolet B protection, but few
for ultraviolet A protection. This article reviews the basic knowledge the effect of solar radiation to the skin and

the details of sunscreen chemicals from the beginning to the present time and the forecast side effects in the

future.
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‘]JEIﬂﬁ'i'iWﬂmv],g]} (safe and effective and are not
misbranded) #1511 category II Falsifivotuduna
anudaeass  wavdszansamdalimiveu
Foron daudrslu category 1 lifidoyavea
Uszansnmuaz luaunsovenasswgald
suhlundasasidosunaaandauend1 SPF
vedouiluanslu Category I
astlosnunaanaalunqy category 13 21 én

{ I a 1 @
M3199 2) Wurialdswas 19 67 uazhuues

' Y a <3 v A
nolinanzisdludainaaes eosnnlu octyl
£
dimethyl PABA imsduilouvesans
. . £ Y a < v 2 o
nitrosamine #9009 ldNauISludainaaosvai
Ianuilenvesastlosiunaauaangy PABA
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PABA (Non-PABA)
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dimethyl PABA, 2 ethoxyethyl-p-methoxy

cinnamate 9% digalloyl triolate SEREATSTIOR

mﬂﬂ‘ﬁ 2 FDA-OTC Panel Category I Sunscreens

Sunscreen Chemical Approved Dosage (%) Type
Aminobenzoic acid 5-15 UV-B
Amyl dimethyl PABA 1-5 UV-B
2-Ethoxyethyl p-methoxy cinnamte 1-3 UV-B
Diethanolamine p-methoxy cinnamte 8-10 UV-B
Digalloyl trioleate 2-5 UV-B
Dioxybenzone 3 UV-A
Ethyl 4-bis (hydroxypropyl) aminobenzoate 1-5 UV-B
2-Ethylhexyl 2-cyano-3, 3-diphenyl acrylate 7-10 UV-B
Ethylhexyl p-methoxy cinnamate 2-7,5 UV-B
2-Ethylhexyl salicylate 3-5 UV-B
Glyceryl aminobenzoate 2-3 UV-B
Homo menthyl salicylate 4-15 UV-B
Lawsone with dihydroxyacetone 0.25+3 Darken Skin
Menthyl anthranilate 3.5-5 UV-A
Octyl dimethyl PABA 1.4-8 UV-B
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Sunscreen Chemical Approved Dosage (%) Type
Oxybenzone 2-6 UV-A
2-Phenylbenzimidazole-5-sulfonic acid 1-4 UV-B
Red petrolatum 30-100 Physical Block
Sulisobenzone 5-10 UV-A
Titanium dioxide 2-25 Physical Block
Triethanol amine salicylate 5-12 UV-B

PABA Derivatives Listed as Catesorv I Sunscreens

1. Amino benzoic acid (PABA) 4@—{: OOH

CH,0H
. \ COOCH + ISOMER
2. Glyceryl amino benzoate M
CH ,OH

3. Ethyl-4-BIS (hydroxypropyl) amino (cH CHCH*'N—/\\-} COOCH,CH,

benzoate

4. Amyl dimethyl PABA (CH,) _\_ COOC,H,,

5. Octyl dimethyl PABA 4@ COOCHCHC,H,

C H
(2-ethylhexyl dimethyl PABA) ?
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Salicylate Derivatives Listed as Category I Sunscreens

COOCH,CHE i
1. Octyl salicylate (2-ethylhexyl salicylate) ﬁﬁ\lf/ Hooen !%'H Ceti,
L A C:H,
OH
e CH,
coo LT
r‘"\;;’ [ CH,
2. Homomenthyl salicylate M oy H f'fﬂf-i s
(HMS or Homosalate) coo g
-
Q eH) o
- ~~oy H ek

3. Triethanolamine salicylate ﬁ/ COOH - N{TH CH ;QH]]
S ou

Cinnamate Derivatives Listed as Category I Sunscreens

1. 2-Ethoxyethyl-p-methoxy cinnamate CH 3OOCH =CH—COOCH,CH,0C,H;,
. N . H
2. Diethanolamine-p- methoxy cinnamate CH 30_©_ CH=CH—COOH" R (CH ,CH, OH)Z

3. Octyl-p-methoxy cinnamate (2-ethylhexyl-p-
CH CH= -
methoxy cinnamate) 0 < > cH—Co0 CHZ?H CH,

CaH;

Benzophenone Derivatives Listed as Category I Sunscreens

HO
1. Oxybenzone Q c @, OcH,
Il

o

OH HO
2. Dioxybenzone
y g oo
@]

HO

3. Sulisobenzone @' ﬁ OCH,
o]

SO,0H
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Anthranilate and Other Chemicals Listed as Category I Sunscreens

1. Menthyl anthrailatye

2. 2-Ethylhexyl-2-cyano-3.3-diphenyl

acrylate

3. 2-Phenyl benzimidazole-5-sulfonic

acid

a [ d v
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7 | ’F Hy
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H
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mizasenne lMAAMITEMs  uazensug
a 1 a < ]
yiipo1ane lMnauzi3eld 1Y amyl-dimethyl
PABA, 2 ethoxyethyl-p-methoxy-cinnamate LU
. . <KXy o 9 =
digalloyl trioleate edeatimsthsy Tamadhafes
A g Y a

YOIATINOANATOIVT 1nn

lunsesmigajamiosdionvesilszmea
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mM51an 3 siauazSnamsilesiundwaanunszsniggamiesdienveslszmalng (w.a.2536)

oUAY Fomsmuau sandaugagailily
1 WUFasa ksian (benzyl salicylate) 10.0%
2 1ona laenaeyd Tu iy Twea (ethyl diethyl amino benzoate) 1.0%
3 e W31 - lawiia ozii Ty Taion (ethyl p-dimethyl 1.0%
aminobenzoate)
4 w5 - ozdi Twnulwdn 1eda (p-aminobenzoic acid) 5.0%
5 00NV Tau (oxybenzone) 10.0%
6 oonhia lawia WU (octyl dimethyl PABA) 8.0%
7 PNAUNNTA WIT-UNONFTFUUUUA (ethylhexyl p-methoxycinnamate) 10.0%
8 TaTusnan (homosalate) 10.0%
9 nsaddawugian Txa oa TWiin wazinae TnunaFey Tefey uag 8.0%

4
lasiomIualiuvesansi (phenylbenzimidazole sulfonic acid and its

potassium, sodium and triethanolamine salts)

10 laleasen®ue® Inu (dihydroxyacetone) 5.0%
11 oiadu lalaasond InsWan1un (ethyl N-dihydroxypropyl PABA) 5.0%
12 naesea 1-4 ozl lwwuu lgen AUs Y aau 3.0%

(glycerol 1-4-aminobenzoate) free from benzocaine

13 uuNa ueUNI1Eaa (menthyl anthranilate) 5.0%
14 2-faenda 18 kyian (2-ethylhexyl salicylate) 5.0%
15 @gaiﬁm‘]_luicﬁu(sulisobenzone) 10.0%
16 laoondiuu Tou (dioxybenzone) 3.0%
17 launalada lasTedten (digalloyl trioleate) 5.0%
18 aos oy navwegi lalaasendued Inu (lawsone with 0.25%01 3.0%
dihydroxyacetone)
19 2-ehaenda-2-lyenTu-3, 3-lailiia-ezn3ian 2-ethylhexyl-2-cyano- 10.0%

3, 3-diphenyl-acrylate)
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