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ABSTRACT

Sunscreens are products that are placed in contact with human skin with the intention of absorbing, scattering, or
reflecting solar UV radiation. Their frequency of use has increased remarkably in India due to greater awareness of
the damaging effects of skin exposure to sunlight. Sunscreen chemicals (UV filters) are used not only to protect the
skin of the user but also to prevent the product from photo-degradation. Sunscreen chemicals and products are
regulated as cosmetic or drug depending upon the regulation of the country in which it is manufactured. Adverse
effects due to sunscreen chemicals are of concern all over the world. Variation in the regulation affects the safety
assessment of UV filters and its products. Amendments are required in the existing regulation in this country.

Key words: Sunscreen chemicals (UV filters), regulation,girtcosmetic, adverse effects.

INTRODUCTION

Ultra violet (UV) radiation in the Earth's surfaisein the 290-400 nm wave length and is conveatlgrdivided
into UVA (320-400 nm) and UVB (290-320 nm) . UVAuses direct tanning, photo-oxidation of melanid an
premature skin aging. Whereas UVB causes sunbuilnaas the major cause of skin photo carcinogerasis
immunosuppression [1-3]. Sunburns in childhood @ssociated with melanoma in later life [4]. Worledlth
organization has also classified UV radiation asioagenic which produces mutagenic effects, immdegression
of the skin and the organism, accelerated skinnggeind photo-dermatoses [5]. Chronic exposureotar s
irradiation is the primary cause of extrinsic siging and is responsible for the main age-relaltedséions, such as
roughness, fine wrinkles, spotty hyperpigmentaticasodilatation, and loss of skin elasticity [6Juring the past
decades, skin cancer has become the most fregeeplastic disease of the Caucasian population offgy North
America and Australia. Products containing sunstideemicals (UV filters) are used to filter cert&v rays in
order to protect the skin from certain harmful effef these rays. In addition to this sun-screegntubals are also
being incorporated in different cosmetic produikte moisturizers, body lotions, shower gels, shaospbair dyes,
conditioners, lip balm, lipstick, anti-aging creaets. to stop photo degradation of the products.

UV filters are physical (inorganic) or chemical danic). Inorganic ingredients consist of metal ives,
especially zinc oxide (ZnO) and titanium dioxidé@J), which reflect, absorb and disperse most UV rayd are
generally stable. Organic sunscreens are syntbhb&micals that absorb UV energy by virtue of thewlecular
structure. These generally contain aromatic rihgs absorb radiation of certain wavelengths. Thesaween loose a
degree of efficiency over time and this leads teakdown of the absorbing molecule. Since these cutde are
small, they may penetrate the skin and cause sicstffacts. Certain chemical ingredients may alsioaa haptens
and become complete antigens, causing sensitizatamtions.

In a tropical country like India, where the ambi&ht radiation levels in sunlight is greater thaheastareas [7] and
most of the human activities are sunlight oriergedscreen products are routinely used by the pgapteularly in
urban areasMany recent reports from Europe and other westermties have highlighted increasing cases of
allergic and photo allergic reactions to sunscig®lucts [8, 9]. Most reports of patients of phallergic dermatitis
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or cosmetic allergy reveal close to 20% of themm@eittributed to sunscreen agents [10]. This articialyzes the
regulatory and safety issues on sunscreen ingrsdard its products in India with respect to othations and
suggests suitable amendments in Drugs and Cosndeticd940 and Rules 1945.

REGULATORY OVERVIEW

The first "sunscreen creams" were marketed in 8894 in Europe and USA when sunbathing becamediaablie
[11]. Later in Germany and France, para-aminobenaoid (PABA) was patented and widely used as tfigre in
sunscreens in 1943 [12].

Sunscreens are regulated in all developed counfrieslist of substances classified as UV filtand ¢he maximum
allowable concentration are established by eachtepufor example, European Union (EU), United &sabf
America (USA), Australia, Canada, ASEAN and Indidyv filters approved in India and other nations are
summarised as Table I.

In the EU, sunscreen chemicals (UV filters) amssified as cosmetics (subject to positive lis8, [14]. The lists
are updated on the basis of scientific researchagpdoved by The European Cosmetics Associatidrody that
liaises with the European Commission.

In the USA, sun products are classified as ovefethenter drugs, a class for which it is necessatindicate active
ingredients demonstrated to be effective and $&feduction and marketing of these products is etgdl by US
FDA monographs published in the Federal Registhes& monographs have been constantly updated E97&
Sunscreen chemicals like dioxybenzone, cinoxatentimyé anthranilate,, trolamine salicylate, zinc aiare
approved in USA but not in India [15, 16].

In Canada, Sunscreen products are classified axrjpton drugs and must meet the requirementsosetin
Canada'$-ood and Drugs Act before they may be imported, advertised, or sol@anada. Sunscreens are classified
as natural health products (NHPs) if they contagredients like titanium oxide, zinc oxide and panaino benzoic
acid.. Sunscreens are classified as drugs if tleyjam at least one ingredient from Avobenzone,ulinsle,
Homosalate, Meradimate, Octinoxate, Octisalate,0@ygtene, Oxybenzone, Sulisobenzone, Drometrizole
trisiloxane, Enzacamene, Padimate-O, Terephthalyéddicamphor sulfonic acid, Cinoxate, Diethandahem
methoxycinnamate, Dioxybenzone and Triethanolansakcylate. Health Canada has recently announced th
release of the draft of revised Sunburn Protestdtdnograph. The document is now titled “GuidanaEinent
Sunscreen Monograph”, to reflect the common Camatkam for this category of drugs. It is the resofta
thorough survey of existing regulations, guidanoeuments, policies and current practices withinlthe@anada
and other leading regulatory agencies. This drafb®&yraph is intended to replace the existing SunBuotectants
Monographof October 12, 2006 [17]. Canada approves additismascreen chemicals as dioxybenzone, cinoxate,
menthyl anthranilate, diethanolamine methoxycinnamethyl dihydroxy propyl PABA , glyceryl PABA,dlamine
salicylate, zinc oxide are not included in the filkérs list in India.

Australia has one of the highest rates of skin eairtthe world, and sunscreens are an importamiponoent of a
sun protection regime. Many Australians use suescevery day of their lives, sometimes over langas of their
body surface. For safe, effective and quality steest products, the TGA regulates some sunscreetie@peutic
goods in Australia. Sun screening agents permagedctive ingredients in listed Products have herected in
2006 by TGA [18]. The Australian regulatory guidels for sunscreens (ARGS) have been developedotadpr
guidance to sponsors and manufacturers, and tstadasthe understanding of the regulatory requineisieor
sunscreens in Australia [19]. SPF rating of 30+ laym to prevent or reduce the risk of some skincers. There
are different classifications for sunscreens likstdble”, “registrable” and “exempt” sunscreenpeleding on the
SPF rating. Where SPF is 4 or greater and claireslimited to sunscreening only are listable stgens.
Sunscreens that make therapeutic claims are ralglistsunscreens. Only approved ingredients camddeded in
sunscreens, and each of these ingredients hasdssessed for safety. The TGA requires the efficzfcgach
sunscreen product to be tested to determine therstection factor (SPF), which is printed on thbdl. UV filters
like benzophenone-1, benzophenone-2, benzophenodiexd/benzone, cinoxate, menthyl anthranilatphat(2-
oxoborn-3-ylidene) toluene-4-sulphonic acid and #alts, salicylic acid salts (potassium, sodium and
triethanolamine), triethanolamine salicylate, ziokide, bemotrizinol (tinosorb S), 2,2'-Methyleneii-(2-H-
benzotriazol-2yl)-4-(tetramethylbutyl)-1,1,3,3-ploéiftinosorb M) are approved in Australia but nistdd in India
[20].

ASEAN has listed UV filters which cosmetic produatay contain in Annex VIl of ASEAN cosmetic Docunben
published in 2009. Document requires that the dadi of use and warnings must be printed on thellas “do
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not stay too long in the sun, even while using mssteen product”. Menthyl anthranilate and zinadexiare not
included in the UV filters list in India [21].

In India, Bureau of Indian Standards (BIS) hasstispermitted UV filters which cosmetic products ntntain
[22]. There is no maximum SPF rating. For the pseg of this Directive, UV filters are substancesiolh
contained in cosmetic sunscreen products, arefgydlgi intended to filter certain UV rays in ord&y protect skin
from certain harmful effects of these rays. Othéf filters, used in cosmetic products solely for fherpose of
protecting the product against UV rays are notudet in the list.

ADVERSE EFFECTS

Benzophenone-3 (BZ3) or oxybenzone is very hazadagcording to the Centre for Disease Control and
Prevention (CDC). It is on the list of Registry ©bxic Effects of Chemical Substances (RTECS) bexahs
chemical is absorbable through the skin and caesdecrine disruption. It is found in sunscreen muwizers, lip
balm and children’s sunscreen. Synthetic versidnB4B are a direct causation of leucocytosis, aaermnd can
reduce organ weight and both chronic/sub-chrored toxicity [23].CDC published results from a national survey
of 2,500 Americans, age 6 and up, showing that BZ&lily absorbs into the body and is present in 3%
Americans tested [24]. A study has revealed thahers with high levels of BZ3 in their bodies wenere likely to
give birth to underweight baby girls [25]. In a dyuof 82 patients with photoallergic contact deiitiggtover one
guarter showed photoallergic reactions to oxybeaZ@6] Another study reported 1 in 5 allergic reantoto
photopatch tests resulted from exposure to oxyh®mz@7]. Sunlight also causes BZ3 to form free cadi
chemicals that may be linked to cell damage, adogrtb 2 of 3 studies [28]. . Under study condiipoxybenzone
and its metabolites cause weak estrog¢?9;30,31] and anti-androgenic effects [32]. Fheface area of a child's
skin relative to body weight is greater than aduits a result, the potential dose of a chemicdbfihg dermal
exposure is likely to be about 1.4 times greateshitdren than in adults [33]. The Environmental \Wing Group
and other toxicology experts believe that oxyberzsrlinked to hormone disruption and potentiadiycell damage
that may lead to skin cancer [34].

Para-aminobenzoic acid (PABA) is used to be a @opsiinscreen ingredient but its use has declineduse of
problems with allergic dermatitis and photosentgitivt is a known carcinogenic. Sunscreen manufia&es claim to
be using only PABA’s derivatives. US FDA has apm@\WPABA to be used in “limited use” [35]. PABA aiid
metabolites were detected in the urine of voluteino applied PABA-based sunscreens to their s¥@j. [It is
banned in sunscreens in ASEAN nations and Canadin regulation allows up to 5% in cosmetics.

Padimate O (Octyl dimethyl PABA) has shown theigbtb release free radicals and in turn causes Ridfage,
estrogenic activity and allergic reactions [37]slallowed up to 8% in cosmetics in India.

Menthyl anthranilate ( meradimate) has the abttityoroduce damaging reactive oxygen species wigeexposed
to sunlight. A study published in 2011 explored #ffects of pre- and post-natal exposure to higbedmf octyl
methoxycinnamate in rats and showed, for exambég,the testes weight and testosterone levels signficantly
reduced in male rats [38]. It is prohibited for usesunscreen products within Europe and Japanskstill in use
within the United States.

Sunscreen chemicals esp. 2-Ethylhexyl-4-methoxyoimate, Isopropyl myristate , 3-(4’-Methylbenzyliég¢n
camphor, 4-Tert-butyl-4’-methoxy dibenzoylmetharieHydroxy-4-methoxybenzophenone has been resgofusil
causing ACD [39]. 3-(4’-Methylbenzylidene) campli®not approved in Australia, Canada and USA Hotad in
India in concentration up to 6%. 4-Tert-butyl-4ethoxy dibenzoylmethane is approved in USA in cobedion
up to 5% but in India it is approved up to 3%.

Many modern cosmetic or sunscreen products contio sized components, including nano-sized fortioula or
insoluble solid particles in the nano-range, i.¢01L00 nm in diameter. Concerns were raised atteusafety of
solid nanoparticles in PCP, mainly TiO2 and ZnOsimscreens. However, current evidence suggestdhbse
particles are non-toxic, do not penetrate intohoowgh normal or compromised human skin and, tbheeepose no
risk to human health [40, 41].

On the basis of pharmacological and toxicologiegdorts, regulatory agencies have sought opiniodiféérent
agencies like Colipa in case of phenyl benzimidazllfonic acid and its salts which opined that tha use of
phenyl benzimidazole sulfonic acid and its salta &v-filter at a maximum concentration of 8.0%tlee cosmetic
sun protection preparations does not pose a rishetdealth of the consumer [42]. 4-methylbenzyleleamphor
was perceived by the general public and the DaMiisiistry to be an endocrine disruptor having esérig activity
which could damage human health particularly mals children [43,44] while scientific evidenceosted that
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there was no need for any regulatory action togmtothe consumer [45]. It is important to consitleat risk
perception by the consumer, although subjective @mpletely dissimilar from the scientific determiion of
hazard and risk, really does matter, since it ogwortantly affect the cosmetic market [46].

DISCUSSION

In India cosmetic is defined as any article intehtie be rubbed, poured, sprinkled, or sprayed onntcoduced
into, or otherwise applied to ,the human body oy gart thereof for cleansing, beautifying, promgti
attractiveness, or altering the appearance, arddes any article intended for use as a comporfecisimetic [47].
EU defines cosmetic as any substance or prepariatended to be placed in contact with the variexigrnal parts
of the human body (epidermis, hair system, ndits, &and external genital organs) or with the testth the mucous
membranes of the oral cavity with a view exclusivet mainly to cleaning them, perfuming them, chaggheir
appearance and/or correcting body odours and/aegting them or keeping them in good condition [48$EAN
defines as any substance or preparation intendée fglaced in contact with various external paftthe human
body (epidermis, hair system, nails, lips and extkegenital organs) or with teeth and the mucousmbranes of the
oral cavity, with a view exclusively or mainly téeaning them, perfuming them, changing their apg®eas and/or
correcting body odours and/or protecting them apleg them in good condition [49]. EU and ASEAN id#ions
are same. US FDA defines cosmetics as an artioklesided to be rubbed, poured, sprinkled, or sprayg
introduced into, or otherwise applied to the hurbady... for cleansing, beautifying, promoting attieeness, or
altering the appearance [50]. The Canadian Foodrdg® Act defines a cosmetic as any substance aduraixof
substances, manufactured, sold or representedséoinucleansing, improving or altering the compbexiskin, hair
or teeth and includes deodorants and perfumes [53]FDA and Health Canada further stipulate thaint$ of
physiological effect are not allowed for cosmetics.

In US, Canada or Australia, ultraviolet filters ax&tegorized as drugs. EU, ASEAN and India list filiérs for

cosmetic products. That is why there is no harmetion in the percentage requirement of these dasiUs,
Canada and Australia require evidence for theietgadnd efficacy as well as approval by their repe agencies
[39].

The definition of cosmetic in India is similar tioet definition in US, but it adopts EU model for irg of UV filters

instead of US model. Cosmetics products in Indieegulated under the Drugs and cosmetics Act 190ORules
1945. Bureau of Indian Standards (BIS) sets thadstials for cosmetics for the products listed urgtdredule ‘S’ of
the Drugs and Cosmetics Rules 1945. UV filterst®iproducts are not listed under Schedule S ieeDitugs and
Cosmetic Rules do not prescribe for standard quafitJV filter chemicals or its products in India.

Good manufacturing practices and requirements ehges, plant and equipment for creams, ointmentsysions,
lotions etc. in drug category (Schedule M) is mgtrengent than those for cosmetics (Schedule MTlhjs explains
why a sunscreen product classified as drug requims time for approval than those categorisedametics

UV filters are the active ingredients in sunscrgeonducts. The concentration and combination of Ulters
determine the efficacy of sunscreens as measur&iibyProtection Factor (SPF). There are differencésbelling
requirements and permitted claims and differenthods for assessing SPIR. United Kingdom a sunscreen would
require performance data such as information tgaenpts SPF and any UVA or UVB claims [52]. Simliain
Japan, Canada, USA and Australia SPF rating is atand In Australia products having SPF value ntben 4 are
considered as drugs.

In India, there is no fixation of maximum SPF valdd&tural and ayurvedic or herbal products withhler SPFs
have emerged. The existing regulation of cosmetariucts does not require disclosure of compositibithe

ingredients and there is no guideline for the cf&aBB]. Claims like broad spectrum or water resisghould be
suitably evaluated. Due to these lacunas cosmetiwufacturers come with any SPF rating and exatggbdaims.
Sunscreen products claiming SPF value as high asettharketed as cosmetic product in India andeasame time
similar sunscreen products are manufactured ambdasoa cosmetic or drug in India.. Approval hasnbgiven for a
sunscreen lotion containing octinoxate, avobenzoxghenzone and titanium dioxide aseav drug also in India.
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Tablel
ﬁl(.) Substances (with Maximum Authorised Concentration
INCI names) USA EU AUSTRALIA CANADA ASEAN INDIA
1 PABA Aminobenzoic  acid - (PABA) 4-Aminobenzoic acid 5% Amlnobenzmc _ Deleted 4-Aminobenzoic acid 5%
15% acid 15%
Camphor ylebgr:rgm?,tgg]:(z N,N,N-Trimethyl-4-(2-oxoborn-3- N,N,N-Trimethyl-4-(2-oxoborn-3-
2 | benzalkonium _ methyl)anili{]ium methyl 6% _ ylidene-methyl)anilinium methyl ylidene-methyl)anilinium methy
0, 0,
methosulfate sulphate 6% sulphate 6% sulphate 6%
3 Homomethyl Homosalate 15% Homosalate (INN) 10% Homosalate Homosalate Homosalate (INN ) 10% Homosalate (INN) 10%
salicylate 15% 15%
Benzophenone- Oxybenzone Oxybenzone
4 | 3(INCI) Eusolex| Oxybenzone 6% Oxybenzone(INN) 10% Y Y Oxybenzone (INN) 10% Oxybenzone(INN) 10%
10% 6%
4360, Escalol 567
2-Phenylbenz imidazole-5;
Phenyl Phenvibenzimidazole sulphonic Phenylbenzimi 2-Phenylbenz imidazole-5-sulphonic | 2-Phenylbenzimidazole-5-sulfonic ac
benzimidazole YIS - acid and its potassiun, dazole Ensulizole 8% | acid and its potassium, sodium and and its  potassium,sodium  arn
5 . . | sulphonic acid ] . . : ) ) .
sulfonic acid 19 sodium and sulphonic acid triethanolamine salts 8% triethanolamine salts 8%
(INCI) 0 triethanolamine salts 8% | 4% (expressed as acid) (expressed as acid)
(expressed as acid)
3,3-(1,4-
T_erepthalylldlne Pheny_lenedlmethylene) bis Terephthalyllde 3,3-(1,4-Phenylenedimethylene)  bjs3,3’-(1,4-Phenylenedimethylene) b
dicamphor (7,7-dimethyl-2- ne dicamphor| - ; - ;
. . - - | (7,7-dimethyl-2-oxobicyclo-[2,2,1] (7,7-dimethyl-2-oxobicyclo-[2,2,1]
6 | sulphonic acid| _ oxobicyclo-[2,2,1] hept-14 Ecamsule 10%| sulfonic  acid . . . ;
b ; hept-1-yl-methanesulphonic acid) amndhept-1-yl-methanesulphonic acid) al
(INC)), Ecamsule, yl-methanesulphonic - acid 10% its salts 10% (expressed as acid) its salts 10% (expressed as acid)
Mexoryl SX and its salts  10% o (exp o (eXp
(expressed as acid)
1-(4-tert-butylphenyl)-3-
B_utyl methoxy (4-methoxy- B_utyl methoxy Avobenzone 1-(4-tert-butylphenyl)-3-(4-methoxy- | 1-(4-tert-butylphenyl)-3-(4-methoxy-
7. | dibenzoyl methane Avobenzone 3% henvl 1.3 -di dibenzoylmeth 504 henvl 1.3 -di 501 henvl 13 -di 506
(INCI) pcyeny)propane— 3,-diong el () phenyl)propane-1,3,-dione 5% phenyl)propane-1,3,-dione 5%
(]
alpha-(2-
Oxoborn-3-
. 2 ylidene)
Benzylidene A[pha (2-Oxoborn 3 . | toluene-4- Alpha-(2-Oxoborn-3-ylidene)-4- Alpha-(2-Oxoborn-3-ylidene)-4-
. ylidene)-4-sulphonic  acid . o - - . : - .
8. | camphor sulfonic| _ . sulphonic acid sulphonic acid and its salts 6% sulphonic acid and its salts 6%
acid (INCI) g(r:/d (':(S?eltsss ed as acid) and its salts (expressed as acid) (expressed as acid)
o (eXp 6% (expressed
as
acid)
2-cyano-3,3-diphenyl ; A . PP 2 2 . A
acrylic acid, 2-ethylhexyl Octocrylene Octocrylene 2-cyano-3,3-diphenyl acrylic acid, 2-2-cyano-3,3-diphenyl acrylic acid, 2
9. | Octocrylene Octocrylene 10% ester (Octocrylene) 10% | 10% 12% ethylhexyl ester (Octocrylene) 10% ethylhexyl ester (Octocrylene)
: I :
(expressed as acid) (expressed as acid) 10% (expressed as acid)
Polyacrylamido Polymer of N-{(2 and 4)- Polymer of N-{(2 and 4)-[(2-oxoborn{ Polymer of N-{(2 and 4)-[(2-oxoborn
10. | methyl benzylideng _ [(2-oxoborn-3- _ _ 3-ylidene)methyl]benzyl} acrylamide | 3-ylidene)methyl]benzyl} acrylamide
camphor ylidene)methyllbenzyl} 6% 6%
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=

acrylamide
6%
. Octyl methoxy .
11. Octyl . Octyl methoxycinnamate 7.5% Octyl - methoxycinnamate cinnamate Octinoxate Octyl methoxycinnamate 10% Octyl methoxycinnam#go 1
methoxycinnamate 10% 10% 8.5%
Ethoxylated
hyl-4-amino-
Ethoxylated  Ethyl-4-| po -+ Ethox . .
. ylated  Ethyl-4-Aminobenzoate Ethoxylated  Ethyl-4-Aminobenzoat]
12.| PEG-25PABA - Aminobenzoate  (PEG-2% e o5 - (PEG-25 PABA 10% (PEG-25 PABA 10%
PABA 10%
PABA)
10%
Isopentyl-4- Isoamyl
13 Isoamyl p-methoxy methoxycinnamate(lsoamy Methoxy Isopentyl-4-methoxycinnamate(Isoamyl Isopentyl-4-methoxycinnamate(Isoam
" | cinnamate - | p-methoxycinnamate) cinnamate - p-methoxycinnamate) 10% p-methoxycinnamate) 10%
10% 10%
g,4|15,6-Tr|an|I|n9-(p-Carbo- ' 2,4,6-Trianilino-(p-Carbo-2- 2,4,6-Trianilino-(p-Carbo-2-
14. | Octyl Triazone ‘Ethylhexyl-1' ~  Oxy)-| Octyltriazone Ethylhexyl-1 Oxy)-1,35-| Ethyhexyl-1' Oxy)-1,3,5-
Y - 1,3,5-Triazine(Octyl 5% - nyinexy . y)»-1.3, nyinexy . y)-1.3,
T Triazine(Octyl Triazone) 5% Triazine(Octyl Triazone) 5%
Triazone) 5%
Phenol,2-(2H
Benzotriazole-2-yl)-4-
Methyl-6-(2-Methyl-3- Phenol,2-(2H Benzotriazole-2-yl)-4- Phenol,2-(2H Benzotriazole-2-yl)-4
Drometrizole (1,3,3,3-Tetra-methyl-I- Drometrizole Methyl-6-(2-Methyl-3-(1,3,3,3-Tetra- | Methyl-6-(2-Methyl-3-(1,3,3,3-Tetra-
15. Trisiloxane) _ (Trimethylsilyl)Oxy)- Trisiloxane _ methyl-1-(Trimethylsilyl)Oxy)-Disilox- | methyl-I-(Trimethylsilyl)Oxy)-Disilox-
Disilox- 15% anyl)Propyl)(Drometrizole Trisiloxane)| anyl)Propyl)(Drometrizole Trisiloxane)
anyl)Propyl)(Drometrizole 15% 15%
Trisiloxane)
15%
Benzoic acid, 4,4-((6
((@.1-
dimethylethyl)amino)carbag Benzoic acid, 4,4-((6-(((2,1 Benzoic acid, 4,4-((6-(((2,1
16 Dioctyl butamide nyl)phenyl)amino) 1,3,5- dimethylethyl)amino)carbonyl)phenyl)a dimethylethyl)amino)carbonyl)phenyl)
" | triazone (INCI) - trizine-2,4-diyl) - - mino) 1,3,5-trizine-2,4-diyl) diimono) mino) 1,3,5-trizine-2,4-diyl)diimono
diimono)bis-,bis-(2- bis-, bis-(2- ethylhexyl)ester) 10% bis-, bis-(2-ethylhexyl)ester) 10%
ethylhexyl)ester)
10%
3-(4’- Methylbenxylidene)-
4- Methyl d-1 camphor (4- 4-methyl Enzacamene 3-(4’- Methylbenxylidene)-d-1 camphdr 3-(4’- Methylbenxylidene)-d-1 camphd
17. | benzylidene _ Methylbenzylidene benzylidene 6% (4- Methylbenzylidene Camphor) (4- Methylbenzylidene Camphor)
Camphor Camphor) camphor 4% 4% 4%
4%
18 (33 ggzzy:!ggzg C‘;ﬂ%@? 3- Benzylidene camphor (3 3- Benzylidene camphor 3
' - 504 i P - - Benzylidene camphor) 2% Benzylidene camphor) 2%
. . 2- Ethylhexyl salicyclate] Octyl . 2- Ethylhexyl salicyclate (Octyl{ 2- Ethylhexyl salicyclate (Octyl
19. | Octyl-salicyclate Octyl Salicylate 5% (Octyl-salicyclate) 5% Salicylate 5% Octisalate 6% salicyclate) 5% salicyclate) 5%
. 4-Dimethyl-amino- . . . j . . §
octyl dimethyl ; Padimate O . 4-Dimethyl-amino-benzoate of ethyl-2- 4-Dimethyl-amino-benzoate of ethyl-2
20- | ppBA Padimate O 8% benzoate of ethyl-2-hexyf g, Padimate O 8% oI (octyl dimethyl PABA) 8% hexyl (octyl dimethyl PABA) 8%

(octyl dimethyl PABA) 8%
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2-Hydroxy-4-
methoxybenzophenone-5-|
sulphonic

Benzophenone
5

(Sulisobenzone
sodium) 10%

Sulisobenzone

2-Hydroxy-4-methoxybenzophenone-4

-2-Hydroxy-4-methoxybenzophenone-§

21. | Benzophenone-5 Sulisobenzone 10% . sulphonic acid(Benzophenone-5)and fitsulphonic acid(Benzophenone-5)and |its
ﬁg'dgz?uzr?]ph:;? “g;f;)a?g ienzophenone 10% sodium salt 5% (of acid) sodium salt 5% (of acid)
acid) (Sulisobenzone
) 10%
Methylene
bl triaza oo o4, i | Bisbenzotriazol 2,2'-Methylene-bis-6-(2H- 2,2'-Methylene-bis-6-(2H-
22. _ _ Benzotriazole-2yl)-4--(teramathyl- Benzotriazole-2yl)-4-(teramathyl-
tetra methy Ibutyl (teramathyl-butyl)-1,1,3,3-| tetramethyl butyl)-1,1,3,3-phenol 10% butyl)-1,1,3,3-phenol 10%
phenol(INCI) phenol 10% butylphenol B B
10%
Monosodium  salt  of2-
Bisymidazylate 2'bis-(1,4-pheny-lene) 1H Monosodium salt of2-2'bis-(1,4-pheny- Monosodium salt of2-2’bis-(1,4-pheny-
23. (INCI) _ benzemidazole-4,6- _ - lene) 1H-benzemidazole-4,8- lene) 1H-benzemidazole-4,8-
disulphonic acid 10% (o disulphonic acid 10% (of acid) disulphonic acid 10% (of acid)
acid)
N— (1,.3,5)-Triazine-2,4-bis((4- (1,3,5)-Triazine-2,4-bis((4-(2-ethyl- | (1,3,5)-Triazine-2,4-bis((4-(2-ethy}-
nisotriazine (2-ethyl-hexy-loxy)-2-
24. (INCI) _ hydroxy)-phenyl)-6-($- _ _ hexy-loxy)-2-hydroxy)-phenyl)-6-($- hexy-loxy)-2-hydroxy)-phenyl)-6-($-
methoxy-phenyl) 10% methoxy- phenyl) 10% methoxy-phenyl) 10%
25 Polysilicone- Eﬂ?éhl((é)glsetr&ygbegg%rgz Dimethicodiethylbenzalmalonate (CAS Dimethicodiethylbenzalmalonate (CAS
" | 15(INCI) - 74-1) 10% ' - - No. 207574-74-1) 10% No. 207574-74-1) 10%
(Y
Titanium Titanium
26. | Titanium dioxide Titanium dioxide 25% Titaniwoxide 25% dioxide dioxide 25% Titanium dioxide 25% Titanium dioxide 25%
25%
Benzoic acid, 2-[-4-(diethylamino)-2 Benzoic acid, 2-[-4-(diethylamino)-2+
Diethylamino hydroxybenzoyl],hexylester(INCI hydroxybenzoyl],hexylester(INCI
27. | Hydroxyben-zoyl name: Diethylamino Hydroxyben-zoyl name: Diethylamino Hydroxyben-zoyl

Hexyl Benzoate

Hexyl Benzoate; (CAS No. 302776-6

-Hexyl Benzoate; (CAS No. 302776-6

7) 10% in sunscreen products

7) 10%
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CONCLUSION

Considering the increasing attention to sun scrpmducts and globalization of their market, inteiorwal
harmonization of product regulation would be usefio major international organizations have beemking in
this sense, the International Organization for @Gadization and the International Cooperation orsraetics
Regulation (ICCR). The ICCR is composed of expémsn the USA (FDA), Canada (Health Canada), Europe
(European Commission, DG Enterprise) and Japanigiynof Health, Labour and Welfare). It is importdo have
stringent safety assessment of their potential radyce local toxicity, such as irritation, sensitian, photo-
toxicity, acute toxicity, dermal absorption/penétra, sub-chronic toxicity, genetic toxicity, camogenicity and
photo-carcinogenicity etc. for the sunscreen chalwit this country. SPF rating for cosmetic pradwmnd drugs
needs to be fixed and guidelines for label claimshese products should be developed. SPF labedlingld be
made mandatory. Standard for sunscreen productdcshe fixed and made statutory. There is neecetiefine
“cosmetic” in global perspective.
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