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(57) Abstract: Disclosed herein is a sunscreen composition(s) comprising (i) at least one sunscreen active ingredient(s), (ii) at least one
copolymer of vinyl pyrrolidone (VP) and styrene; and (iii) at least one pharmaceutically or cosmetically or dermatologically acceptable
excipient. Also disclosed is a method of protecting human skin and animal skin against damages caused by ultra-violet (UV) radiations
from the sun rays.
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FIELD OF THE PRESENT DISCLOSURE

{00011 The preseatly disclosed process(es), procedure{s), methodis), product{s), compaosition {s),
resuli(s) andfor concept(s) {collectively referred to hercinalter as the “present disclosure™) relates
to sunscreen composition{s} with enhanced Sun Protection Factor {SPF) value. The present

disclosure further relates to a method{s) of use of such compositions.

BACKGROUND OF THE PRESENT DISCLOSURE

[O0021 Sunscreen products are used to protect skin against the havmful effects of solar radiations,
particularly Ultraviolet (UV) radiations. Prolonged exposure to UV radiation is a proven cause for
severe skin ailments such as skin cancer, skin aging and sun bum. UV radiation 1s the broad-
spectrum radiation subdivided into UVC (100-290 nam), UVB (290-320 nm) and UVA (320-400
nm) regions, UVQ radiation s Hltered off the from the atmosphere along with partly UVB
radiation, however most of the remaining UVB radiation together with UV A radiation reach skin
and causes biological and metsbolic reactions. UVA radiation penetrates deep into the skin
{dernus) and mamly responsible for genetic (DNA) damage to cells, inflammation, photo-ageing
{wrinkling, blotchiness) and mmune-suppression. Whereas, UVB radiation penetrates into the
epiderniis (top layer of the skin) and mainly causes suntan, sunburn and in severe cases, blistering.
Both the VU radiations are associgted with skin cancer. Sunscreens products are cosmetic
preparations containing sunscreen filiers that absorb, reflect or scatter the harmful solar radiation.
Majority of the sunscreen filters used in the sunsereen products provide protection against the
harmful effects of UVB and UV A radiations. The Sun Protection Factor (SPF) parameter is used
to quantify the effectiveness of a sunscreen product. The SPF value is measured as the ratio of the
rradiation time required to aitain the ervthema-forming threshold with the UV filter present to the

time required to aitain the same threshold in the absence of the UV filter.

[0003] Therefore, sunscreen prodocts with high SPF value are always in great demand. However,

among UVA and UVB sunscreen filiers, only UVB filters contribute to the SPF value of a
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sunscreen product. Thus, high SPF values ordinanly are obtained by icorporating a large amoont
of UVB absorbing sunscreen fillers. However, the addition of UV filters in large quantities can
lead to undestrable effects such as high viscosity, skin wrritancy as well as increased cost of
products. Further, the sunscreen filter should also effectively block both UVB and UVA rays,
which is possible with a senscreen filter having an SPF of 30 or greater -Other approaches mclode
using small amounts of LV absorbers like butyl salicylate or by adding light scattermng/refracting

polvmers such as styrene/acrylate copolymer.

{0004} US Patent No. 6,641,821 discloses a cosmetic or denmatological filin-forming composition
comprising a hquid fatty phase, including at least one volatile hydrocarbon oil, and a film-forming
polymer in said hpud faity phase, characterized m that it comprises at least one polyolefin wax
resulting from the polymernization of alpha-olefins having at least 10 carben atoms, saxd wax
having a melting point ranging from 50 to 80°C. The invention includes the use of such a
composition, especially for producing a water-resistant film exhibiting good hold with regard to

rubbing, to tears, to perspiration or to sebum.

(00057 US Patent No. 7,001,592 Bl discloses about an invention that encompasses additives for
addition to a bodywash, where the additives contain one or more sunscreens, and where a
bodywash which contains the additive unparts to the skin ap SPF of at least about 2, iy some cases

at least abouwt 5, or 10, or 15, Also described are methods of making and using the additives.

[0006] US Patent No. 6,685,952 Bl discloses a composition which i1 {A) A hair care composition
which is a high internal phase water-in~otl emulsion which comprises:(1) an oil phase which further
comprises {1) a mixture of non-volatile and volatile stheone oils, and (i1} » sihcone sorfactant; and
{11} which comprises an aqueouns phase; and which substantially lacks a fatty alcobol; and (BY A
skin care composition which is a high internal phase water-in-oil emulsion which comprises: {1} an
oil phase which further comprises (1} a mixture of non~volatile and volatile silicone oils, and (i} a

sthicone surfactant; and (I11) which comprises an agucous phase.

[0007] US Patent Publication No, 2005014674 Al discloses a cosmetic composition for caring for
and/or making up the skin and/or the lips, comprising at least one hqud fatty phase, the said fatty
phase containing at least one lipodispersible film-forming polymer and polvethylene particles with

a number-average stre of less than or equal to 3 mum.

Ea]
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[0008] US Patent Publication No. 2005008667 Al discloses a cosmetic composition for caring for
and/or making up the skin and/or the lips, comprising at least one hquid fatty phase, the said fatty
phase containing at least one film-forming polymer and silicate particles,

(00097 In view of the foregoing, there remaimns a long felt need for a sunscreen composition(s) with
enhanced SPF value wherein the enbanced SPF wvalue is particularly achieved by withoot

mnereasing the amount of sunscreen active ingredients.

s
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SUMMARY OF THE PRESENT DISCLOSURE

FO0107 In one aspect, the present disclosure provides a sunscreen composition comprising: (13 0.01
wi, % 10 20 wi. %% of (1) a first copolymer of vinyl pyrrolidone (VP and styrene, and (b} optionally
a second copolymer of vinyl pyrrolidone (VP) and at least one Uz to Cae alkene; {it) 0.01 wr. % to
50 wi. % of at least one sunscreen active ingredient(s), snd {11) 0.01 wr. %6 to 50 wr. % of at least

one pharmaceuntically or cosmetically or dermatologically acceptable excipient.

(00117 In one embodiment of the present discloswre, the Csto Can alkene comprises (2 to Cae
aliphatic alkene or Cz to Cae aromatic alkene or any combinations thereof. Further, the (2 to Cao
aliphatic alkene can be a hinear or a branched chain alkene selected from the group consisting of
pentadecene, hexadecene, heptadecene, octadecene, nonadecene, elcosene, docosene, triacontene,
and any combinations thereof In another embodiment of the present disclosure the second
copolymer is {1} a vinyl pyrrolidone (VP)eicosene copolymer or (8} a vinyl pymolidone
{¥VPyhexadecene copolymer or (i) a vinyl pyrrolidone (VPYinacontene copolymier or any
combinations thereof. In siill another embodiment, the sunscreen composition comprises a mixtwwe
of {1} vinyl pyrrolidone (VP)styrene copolymer as the first copolvmer and (b} vinyl pyrrolidone

{ VP eicosene copolymer as the second copolymer.

[0012] In another aspect, the present disclosure provides 3 sunscreen composition comprising: (i)
0.01 wr. % to 20 wi.% of vinvl pyrrohidone (VP¥stvrene copolymer; (1) 0.01 we 35 10 S0 we, W of
at least one sunscreen active ingredient selected from the group consisting of butyl
methoxydibenzovimethane, octyl salicylate, octocrylene, benzophenone-3 and homosalate; and
{11} 0.01 wi. % to 50 wi, % of at least one pharmaceutically or cosmetically or dermatologically
acceptable excipient. In one embodiment of the present disclosure, the sunscreen composition

further comprises a vinyl pyrrolidone (VP eicosene copolymer,

[0013] In still another aspect, the present disclosure provides a method of protecting human skin
and animal skin against damages caused by ultra-violet (UV) radiations, comprising applying the

sunscreen composition of the present disclosure to the homan skin and animal skin.
[0014] In vet another aspect, the present disclosure provides a ase of a sunscreen composition for
protecting human skin and ammal skin against damages caused by ultra-viclet (UV) radiations,

wherein the composition comprising: (1) 0.01 w % to 20 wi. % of {8} a first copolymer of vinyl
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pyrrolidone (VP) and styrene, and (b) optionally a second copolymer of vinyipyrrolidone(VP) and
at feast one (s to Cao alkene; (1) 0.01 we.% 10 50 wi % of gt least one sunscreen active ingredient(s);
and (1) 0.01 wa % to S0 wi. % of at least one phanmaceutically or cosmetically or dermatologically

acceptable excipient.

124



WO 2020/168336 PCT/US2020/018539

BRIEF DESCRIPTION OF THE PRESENT FIGURES

[OO1S] Objects, features, and advantages of the present invention will become apparent upon

reading the following description in conjunction with the drawings/fgures, in which:

[0016] FIG, 1 shows “In-vive™ SPF testing results of sunscreen composition (non-tonic emuision)

comprising VPistyrene copolymer.

[0017] FIG. 2 shows “i-vitra” SPF {esting results of sunscreen composition {(non-iowic emuision)

comprising VP{stvrene copolymer.

[0018] FIG. 3 shows “in-vifre” SPE testing results of sunscreen composition {(non-iomic )

comprising a combination of VP/stvrene copolymer and VP/eicosene copolvmer,

[0019] FiG. 4 shows “iw-vitrg” SPF testing results of the sunscreen composition {anionic)

comprising a combination of VPRstyrene copolymer and VP/eicosens copolymer.
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DETAILED DESCRIPTION OF THE PRESENT DISCLOSURE

(00207 Before explaining at least one embodiment of the present disclosure in detall, it is to be
understood that the present disclosure is not limited i its application to the details of construction
and the arrangement of the components or sieps or methodologies set forth in the following
description or illustrated in the drawings. The present disclosure 1s capable of other embodiments
or of being practiced or carried out in various ways. Also, 1t1s to be understood that the phraseology
and terminology emploved herein is for the purpose of description and should not be regarded as
limiting.

[0021] Unless otherwise defined heremn, technical terms used m comection with the present
disclosure shall have the meanings that are commonly understood by those of ordinary skill in the
art. Further, unless otherwise required by context, singular termas shall include pluralities and plural

terms shall include the singular.

(00221 All patents, published patent applications, and non-patent publications mentioned in the
specification are indicative of the level of dall of those skilled in the ant 1o which the present
disclosure pertams. All patents, published patent applications, and non-patent publications
referenced in any portion of this applicalion are herein expressly incorporated by reference in their
enfirety to the same extent as if each individual patent or publication was specifically and

mdividually indicated to be incorporated by reference.
{00231 As utilized n accordance with the present disclosure, the following terms, wnless otherwise
indicated, shall be understood to have the followmg meanings.

{00241 The use of the word "a" or "an” when used i comjunction with the term "comprising™ may

kL

mean "one,” but it is also consistent with the meaning of "one or more,  at least one,” and "one
or more than one.” The use of the term “or" is used to mean "and/or” unless explicitly indicated to
refer to alternatives only if the altersatives sre mutually exclusive, although the disclosure supports
a definition that refers to only alternatives and "andfor.” Throughout this application, the term
“about” is used to indicate that a value includes the inherent variation of error for the quantifving
device, the method being emploved to deternmne the value, or the variation that exists among the
study subjects, For example, but not by way of imitation, when the term "about” 1s utilized, the

designated value may vary by plas or minus twelve percent, or eleven percent, or ten percent, or

-3
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nine percent, or eight percent, or seven percent, ot six percent, or five percent, or fowr percent, or
three percent, or two percent, or one percent. The use of the term "at least one” will be ynderstood
to include one as well as any quantity more than one, including but not lmited to, 1, 2,3, 4, 5, 10,

15, 20, 30, 40, 50, 100, etc. The term "at least one” may extend up o 100 or 1000 or more
depending on the term to which it is attached. In addition, the guantities of 100/1000 are not to be
considered luniting as lower or higher linmits may also produce satisfactory vesults. In addition, the
use of the term "at least one of X, Y, and Z" will be understood to include X alone, Y alone, and
Z alone, as well as any combination of X, Y, and Z. The use of ordinal nwmber teronnology {i.e.,
“first”, "second®, "third®, "fourth”, etc)) is solely for the purpose of differentiating between two or
more items and, anless otherwise stated, 15 not meant to imply any sequence or order or importance

to one item over another or any order of addition.

(00257 As used herein, the words "comprising” (and any form of comprising, such as "comprise”
and "comprises”), "having” (and any form of having, such as "have” and "has"}, "nclading” (and
any form of including, such as "includes” and "include™) or "containing” (and anv form of
containing, sach as "contains” and "contain™) are inclusive or open-ended and do not exclude
additional, unrecited elements or method steps. The term “or combinations thereof™ as used herem
refers to all permutations and combinations of the listed items preceding the term. For example,
"A, B, €, or combinations thereof™ 13 intended to include at leastone oft A, B, C, AB, AC, BC, or
ABC and, if order 1s important in a particolar context, also BA, CA, CB, CBA, BCA, ACB, BAC,
or CAB. Continuing with this example, expressly included are combinations that contain repeats
of one or more item or tenm, such as BB, AAA, MB, BBC, AAABCCCC, CBBAAA, CABABB,
and so forth, The skitled artisan will understand that typically there i3 no limit on the number of
ttems or terms in any combination, unless otherwise apparent from the context. As used herein, the
termt “polymer” refers to a large molecule comprising one or muote types of monomer residues
{repeating upis) connected by covalent chemical bonds, By this definition, polviner encompasses
compounds wherein the munber of monomer unils may range fom very few, which more
commonly may be called as oligomers, to very many. Non-himiting examples of polvmers mchude
homopolymers, and non-homopolymers such as copolymers, terpolymers, tetrapolyvmers and the

higher analogues. The polymer may have a random, block, and/or alternating architecture.

[0026] As used herain, the texm “ecopolymer” refers to a nop-homopolymer that comprises two o

more different monomer types.
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5,

(00271 As nsed herein, the term “sun care composition” or “sunscreen composition” refers o g
composition intended for use on human body (human skin) andfor antmal body (antmal skin) for

protection from harmfid or undesirable radiations from the sun.

(00287 As used herein, the term "UVAY refers to uliraviolet electromagnetic radiations with a
wavelength of from abount 320 nm 1o about 400 nm and mcludes UV-Al (from about 340 nm o

about 400 nm) and UV-AZ (from about 320 nm to about 340 nm).

(00297 As used herein, the term "UVE” refers to uliraviolet electromagnetic radiation with a

wavelength of from about 290 nm to sbout 320 nm.

(00307 As wsed herem, the term "sunscreen” vefers to personalcare, sun care andfor
pharmacentical composition comprising an effective amount of one or more sanscreen active
tngredient {5). Sunscreen composition can include bleach and non-bleach products that are apphied
to the face, decollete, hips and skin to treat and/or protect agamst erythema, bums, wrinkles, lentigo
{"Hver spots"), skin cancers, keratotic lesions, and cellular changes of the skin. Other categories of
sunscreens that fit into this definition are sun blocks, all-day protection formulas, baby sun care

and tanning preparations that have UV absorber(s).

[0031] As used herein, the tenm, “emulsifier” refers to a compoundicomposition that aids m the

formation of an oil in water, or a water i ol emulsion.

(00321 As used herein, the term “alkene™ refers to a hydrocarbon olefin that has at least one non-
aromatic carbon-carbon double bond. The term Valkene™ includes aliphatic or aromatic (an alkene
having an aromatic substituent within the compound), cyelic or acyclhic, andfor linear and branched
compounds having at least one non-aromatic carbon-carbon double bond unless expressly stated
otherwise. Alkenes having only one, only two, only three, and so forth, carbon double bonds can
be identified by use of the term “mono,” “di,” “t1,” and so forth, within the name. For example,
alkamonoenes, alkadienes, and alkatrienes refer to a linear or branched hydrocarbon olefins baving
only one carbon-carbon double bond {general formula CoHa), only two carbon-carbon double
bonds (general formuda CeHaw-2), and only three carbon-carbon double bonds {general formuda
{CxHans), vespectively. Alkenes can be further identified by the position of the carbon-carbon
double bond(s). Other identifiers can be utthzed to indicate the presence or absence of particular
groups within an alkene. For example, a haloalkene refers to an alkene having one or more

hydrogen atoms replace with a halogen atom.

9
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[0033] As used berein, the term “pharmaceutically or cosmetically or dermatologically acceptable
excipients” means an imgredient or a combingtion of the ingredients that can be used in the
sunscreen composition of the present disclosure. The excipient can be selected from the group
consisting of skin-feel additives, moisturizing agents, film forming agents, waterproofing agents,
pH adjusters, chelating agents, anti-aging agents, exfoliating agents, fragrances, emulsifiers,
surfactanis, theology modifiers, preservatives, emollients, waxes, conditioners, lubricants, anti~

oxidants, diluents, co-solvents, humectants, and any combingtions thereof.

[0034] In one aspect, the present disclosure provides a sunscreen composition comprising: (1) 0.01
we. % to 20 wr. % of (a) a first copolymer of viny! pyrrolidone {(VP) and stvreng, and (b} optionally
a second copolymer of viny! pyrrolidone {VP) and at least one (2 to Cee atkene; (1) 0.01 wr. %o to
50wt % of at least one sunscreen active mgredient(s}; and (111) 0.01 wi, % to S0 wi. % of at least
one pharmaceutically or cosmetically or dermatologically acceptable excipient. A suitable vinyl

pyrrofidone (VP) and styrene copolymer is Polectron™ 430 {Ashland}.

{00357 In one embodiment of the present disclosure, the sunscreen composition can only comprise
the copolymer of vinyl pyrrolidone (VP) and styrene as the first copolymer. Alternatively, the
sunscreen composition of the present disclosure can also comprise a mixture of the first copolymer
and the second copolymer, wherein the first copelyimer can melude the copolymer of VP and
sivrene, and the second copolymer can inclade at least one copolymer of VP and at least one (O to

Can glkene,

[0036] The Cz to Cyo alkene used in the second copolymer of the present disclosure can mclade
2 to Ca aliphatic alkenes or C: to Ca aromatic alkenes {aryl substitte alkene) or any
combinations thereof. In one embodiment of the present disclosure, the Gz to Cae atkene can
mctude €2 to Ca aliphatic atkene. Farther, the C; to Cie aliphatic alkene can be a Iinear alkene or
a branched chain alkene. Examples of such alkenes can include, but are not limited to, pentadecene,

hexadecene, heptadecene, octadecene, nonadecene, eicosene, docosene and iriacontene.

100371 Further, the second copolymer of VP and Cr to Cie alkene can be a single copolymer.
Alernatively, the second copolyimer can be a mixture of two or more second copolvmers. Suitable
examples of the second copolymer can include, but are not himited to, vinyl pyrrolidone
{VPVeicosene copolymer, vinyl pyoohdone  {(VPYhexadecene copolvmer or  vinyl

pyrrohdoneftriacontane copolymer.

16
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[0038] In one non-limiting embodiment of the present disclosure, the sunscreen composition
comprises a mixture of (a) VP/stvrene copolymer as the first copolymer and (b) VPleicosene
copolymer as the second copolymer, and wherein the VP/styrene copolymer and VP/eicosene

copolymer can be mixed together in a weight ratio of from 210 10 : 1 t0 4,

100397 In another embodiment of the present disclosure, the amount of the first copolymer exther
alone or In combination with the second copolymer can vary in the range of from about 0.1 wi%
to about 10.0 wi % of the total composition weight. Other non-hmiting % ranges of the copolymers
employed in the sunscreen composition of the present disclosure includes from about 1L.O w3 to
about 10.0 we % from about 1.0 w.% to about .0 wi.%; from about 2.0 wi % to about 8.0 wt.%%;
from ghout 3.0 wi% to about B8 wi%; from about 4.0 we.% to about 7.0 wi % from about 5.0
wf. % to about 6.0 wr.%: from about 6.0 wr.% to about 7.0 wi.%: from about 7.0 wr.% to about 8.0
wi.%; from about 8.0 w.% to about 9.0 wi.%; or from ghout 9.0 wr.% 10 about 10.0 wr.% of the

total composition weight.

[004€] The sunscreen composition of present disclosure can further comprise one or more
sunscreen active ingredients, These ingredients can be selected from the group consisting of UVA
sunscreen filfers, UVB sunscreen filters, physical sun blockers, or any combinations thereof
Examples of the UVA andfor UVB sunsereen filters can include, but are not limited to, butyl
methoxydibenzoyimethane (Avobenvone), octyl salicylate (ethy! hexyl salicylate); penty
dimethyl PABA; octyl dimethyl PABA; benzophenone-1; benzophenone-6; 2-(2H-benzotriazol-
2-yh-4 6-di-tert-pentyiphenol;  ethyl-2-cyano-3 3-diphenylacrvlate;  homomethyl  salicviate
{homosalate}; bis-ethyihexvloxypheno! methoxyphenyi triazine; methyi-{1,2,2.6,6-pentamethyl-4-
pipenidyl-sebacate; 2-(2H-benzotriazol-2-vi)-4-methyiphenol; diethylbexyl botamido tnazone;
amyl dimethyl PABA; 4,6-bis{octvithiomethyl)-o-cresol; red petroleum; ethvlhexyl triazone;
octocrviene; isoamyl-p-methoxycinnamate; drometrizole; titantom dioxade; 2, 4-di-tert-butyl-6-(5-
chlore-2H-benzotriazole-2-vi)-phenol; 2-hydroxy-4- vctyloxybenzophenone, benzophenone-2;
ditsopropyl methylcinnamate; PEG-23 PABA; 2-(1 l-dimethylethyD-6-[[3-(L-demethvlethyl}-2-
hvdroxy-S-methyiphenylimethyi-4- methylphenyl acrylate; drometrizole tristioxane; menthyl
anthranilate; butyl methoxydibenzoylmethane; 2-cthoxyethyl p-methoxycinnamate; benzylidens
camphor sulfonic acid; dimethoxyphenyi-{-(3,4) -4 4-dimethyl 1 3-pentanedione; zine oxide;
N, N'-hexane-1,6-diyibis[3-(3, 5-di-tert-butyl-d-hvdroxyphenvipropionamide) | pentaerythritol

tetrakis] 3-03, 5-di-tert-butvi-4-hydroxyphenyl jproptonate]; 2,6-di-tert- butyl-4-[4,6-bis{octvithio)-

1t
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L3 Sadiawin-2-yvlaminojphenol; 2-(2H-benzotriazole-2-y1)- 4 6-bis{l-methyl-l-
phenylethyDphenol; trolanune salicylate; diethylanolamine p- methoxycinnamate; polysiicone-
15; 4-methylbenzylidene camphor; bisoctrizole; N- phenyl-benzenamine; reaction products with

2.4 4-tnimethvipentene; sulisobenzone; {2- ethylhexyl-2-cyvano-3,3-diphenylacrviate; digalloyl
trioleate;  polvacrvlamide  methylbenzylidene ca.mphm; glyceryl  ethythexanocate
dimethoxycinnamate; {,3-bis-{{2"-cvano-3' 3 -diphenylacrvloyDoxy -2, 2-bis-{{2"-cvano-bis-
{2,2,6.6-tetramethyl-4-  piperidvi}-sebacate; benzophenone-3;  1.3,5-tns(3,5-di-tert-butyl-4-
hydroxvbenzyi)}-1,3.5- triazine-2 4,6(1H, 3H SH)-trione; hexamethylendiamine; benzophenone-3;
gthyl-4-bis(hydroxypropyvlaminobenzoate;,  6-fert-butyl-2-(5-chloro-2H-benzotniazole-2-vl)-4-
methyiphenol; p-aminobenzoic acid; 333" 35§, 5"%hexa-fert-butyl-a-a'~a"{mesitylene-2 4,6~
triyhitri-p-cresol; lawsone with dihvdroxyacetone; benzophenone-%; benzophenone-4; ethythexyl
dimethoxy  benzvhidene  dioxommdazoline  propionate; N N-bisformyl-N N-bis~(2,2,6,6-
tetramethvi-4-piperidiayl); 3-benzvlidene camphor; terephthalvlidene dicamphor sulfonic acid;
camphor benzalkonnun methosulfate; bisdisulizole disodium; etocrviene; feruhic aad; 2-(2H-
benzotriazole-2-v-4-(11,3 3-tetramethytbutyl}-phenol; 4,6-bis{dodecylthiomethyl)-o-cresol; -2~
glucopyranoxy  propyl  hvdroxy  benzophenone; phenvibenzinudazole sulfonic  acid;
benzophenone-3; diethviamino bydroxybenzoyl hexytbenzoate: 33
diphenylacryloyhoxyimethyl}-propane; ethythexyl p- methoxycinnamate, and any combinations

thereonf.

(00417 Sundarly, suttable examples of the physical sun blockers can include, but are not limited
to, cerium oxides, chrominm oxides, cobalt oxides, iron oxides, red petrolatum, silicone-treated
titantum dioxides, titantum dioxides, zine oxides andfor zircontum oxides, and mixtures theéreof
The sunscreen active ingredients can be present i an amount of from abeut 0.01 wi. % to about
50 wi % oof the total composition weight. Other non-limiting wi% of the sunscreen active
mgredients can vary in the range of from about 8.1 wi.% to abowt 10.0 wt.% or from about 1.0

wi. % 1o about 5.0 wi. % of the total composition weight.

{00421 The sunscreen composition of the present disclosure can further comprise at least one
pharmaceutically or cosmetically or dermatologically acceptable excipient. These excipionts can
inchide, but are not lmited to, skin-feel additives, moisturizing agents, film forming agents,
waterproofing agents, pH adjusters, chelating agents, anti-aging agents, exfoliating agents,
fragrances, emulsifiers, surfactants, rheology modifiers, preservatives, emollients, waxes,

12
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conditioners, lubncants, anti-oxidants, diluents, co-solvents, humectants, and combinations
thereof. These excipients can be present in an amount of from about 6.01 wi.% to about 50.0 we.%
or from abouai 0.01 w5 to about 10.0 we.% or from about 10 wi% o about 25.0 we% or from

about 25.0 wr.% to about 50.0 wi% of the total composition weight.

[0043] Examples of suitable enwulsifiers can include, but are not linsted to, glycol distearste,
sorbitan trioleate, glveol stearate, sorbitan sesquioleate, glyeeryl stearate, glycervl dilavrate,
lecithin, sorbitan oleate, sorbitan stearate, sorbitan sosteavate, oleth-2 and steareth-2, caloium
stearoyl lactylate, glyceryl laueate, ceteth-2, PEG-30 dipolyhydroxystearate, glveeryl stearate SE,
PEG-4 dilaurate, sorbitan stearate (and) sucrose cocoate, methyl glucose sesquistearate, sucrose
stearate, PEG- 10 sunflower glycerides, sodium stearoyl lactylste, sorbitan laurate, PEG-40
sorbitan peroleate. lecithin, laureth-d | PEG-7 glyeervl cocoate, PEG-20 almond glycendes,
linoleamide DEA, PEG-25 hvdrogenated castor oil, cetearyt glucoside, polysorbate 85, glveeryl
stearate {and) PEG- 100 stearate, stearamide MEA, oleth-10 /polyoxyl 10 oleyl ether NF, oleth-
10, oleth-20, ceteth-10, PEG-8 laurate, cocamide MEA |, polvsorbate 60, PEG-60 almond
glycerides, isosteareth-20, lauranmide DEA, PEG-30 dipolybydroxystearate, polysorbate 80, PEG-
20 methy! glucose sesquistearate, cetearsth-20, oleth-20, stearsth- 21, ceteth-20, isoceteth-20,
polvsorbate 20, laureth-23, PEG- 100 stearate, PEG-80 sorbitan laurate, potassiom cetyl phosphate,

ceteary] alcohol, diacetyl phosphate, ceteth-10 phosphate, and any combinations thereof.

[0044] Similarly, suitable examples of the co-selvent(s) can include, but are not himited to, one or
more polyols, esters, ethers, propoxylated esters, propoxylated alcobols, and atkoxylated alcohols,

and any combimations thereof.

[0045] Examples of preservatives or preservative systems that can be used m the sunscreen
composition of the present disclosure can inchude, but are not lunited, lower alkyl esters of para-
hydroxybenzoates {pargbens) such as methylparaben, ethvlparaben, propyvlparaben and

isobutylparaben; benzy! alcohol; phenoxyvethanol; benzoic acid, and combmations thereof.

[0046] Further, in one embodiment of the present disclosure, the first copolymer either alone or
when present in combination with the second copolvmer can also act as a film forming agent. In
this embodiment, the sunscreen composition of the present discloswre may not comprise any
additional fibm forming agents. Altematively, the sunscreen composition of the present disclosure

can further optionally comprise at least one additional film forming agent. Switable examples of
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such additional film forming agents can nclude, but are not Hmited to, Acrvlates/Ci-Crz Alkyl
octyidodecyl cifrate copolymer, VP/acrylate/lauryl methacrylate copolymer, acryhic acid/'VO cross

copolymer, and any combinations thereof.

[0047] Additional thickening or viscosity incregsing agents can also be added in the present
sunscreen composition. Examples of such additional thickening or viscogity increasing agents can
mclude, but are not hmited to, acetamide MEA, acorvlanude/sthalkoniwm chloride acrylate
copolvmer;  acrviamide/ethylirnmonium  chloride  acrvlate/cthalkoniom chlovide  acrylate
copolymer; acrvlamides copolymer; acrylamide/sodium acrvlate copolymer; scrylamide/sodinm
acrviovidimethyltaurate  copolymer;  acrylates/acetoacetoxvethyl  methacrylate  copolymer;
acrylates/beheneth-25 methacrylate copolymer; acrylates/Cio-Cso alkyl acrylate crosspolymer;
acrylates/ceteth-20  aconate  copolymer;,  acrylatesiceteth-20  methacrylate  copolymer;
acryistes/laureth-23  methacrylate  copolymer,  acrylstespalmeth-25  acrylate  copolymer;
acrviatesipalmeth-25  taconate  copolymer;  acrylates/steareth-30  acrylate  copolymer;
acrylates/steareth-20  itaconate copolymer; scryiatesisteareth-20  methacrylate  copolymer:
acrylates/stearyl methacrylate copolymer; acrylates/vinyl isodecancate crosspelymer; acrylic
acid/acrylonitrogens copolymer; adipic acid/methyl DEA crosspolymer; agar; agarose; alcaligenes
polysaccharides; algin; alginic acid; abmondamide DEA; almondamidopropyl betaine;
sluminum/magnesuum  hvdroxide stesrate; ammonium  acrvlatesfacrylonitrogens  copolymer;
ammoniom  acrviates  copolvmer;  ammonium  acrvlovldimethyitanrate/vinyl  formamide
copolvmer; ammoniwm acrviovidomethyltaurate/' VP copolymer; ammoniom alginate; ammonium
chiloride; ammonium polyacryloykdimethyl tawate; ammonium selfate; amylopecting apricotamide
DEA; apricotamidopropyl betamne; arachidyl aleohed; arachidyl glyeol; arachis hypogaea {(peanut}
flour; ascorbyl methvisilanol pectinate; astragalus gummiter gum; attapulgite; avena sativa {vat)
kernel flour; ; avocadamidopropyl betaine; azelamide MEA; babassuamide DEA; babassuamide
MEA; babassuarmidopropyl betaine; behenamude DEA; behenamide MEA; behenamidopropyl
betaine; behenvi betaine; bentonite; butoxy chitosan; caesalpinia spinosa gum; calcium alginate;
calciom carboxymethy! cellulose; calcium carrageenan; calcium chlonde; calcium potassiom
carbomer; calciom starch octenyisuccinate; Caeso alkyl stearate; canolamidopropyl betaine;
capramide DEA; caprylcapramidopropyl  betaine; carbomer; carboxybutyl  chitosan;

carboxymetbyl cellulose acetate butyeate; carboxvmethyl chiting carboxymetivl  chitosan;
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carboxymethyl dextran; carboxymethy!l hvdroxyethvicellalose; carboxymethyl hydroxypropyl
cuar; carnitine; cellulose acetate propionate carboxylate: cellulose gum; ceratonta siliqua gum;
cetearvl  alcohol; cetyl alcohol, cetyl babassuate; cetyl betaine; cetvl glycol; cetvl
hydroxyethyicellulose; chimyl alcohol; cholesterol/HDVpullulan copolymer; cholesteryl hexyl
dicarbamate pullulan; citros aurantium dolois (orange) peel extract; cocamide DEA; cocamide
MEA; cocamide MIPA; cocamidoethyl betaine; cocamidopropyl betaine; cocamidopropyl
hvdroxysaltaine; coco-betaine; coco-hydroxysultaine; cocomut alcohol; cocofoleamidopropyl
betaine; coco-Sultaine; cocovl sarcosinamide DEA; comamide/cocamide DEA; comanude DEA;
croscarmellose; crosslinked bacillus/alucose/sodinm glutamate ferment; cyamopsis tetragonoloba
{guar) gun; decyl alcohol; decyl betaine; dehydroxanthan gum; dextrin; dibenzyhidene sorbitol;
diethanolaminooleamide DEA,; diglycol/CHDM/ s ophthalates/SIP copolymer; dihvdroabistyl
behenate; dihvdrogenated tallow benzylmontum hectorite; dibwdroxyaluminum aminoacetate;
dimethicone/PEG-10 crosspolymer; dimethicone/PEG-crosspolymer; dimethicone propyl PG-
betaine;,  dimethylacrylamidefacrylic  aadipolystyrene  ethyl  mwethacrylate  copolyimer;
dimethylacrylamide/s odivm  acrviovidimethyltaurate  crosspolymer;  disteareth-100  IPDI;
DMAPA acrylates/acryvlic acidfacrvlomtrogens copolvmer; erucanudopropy! hydroxysultaine;
ethylene/sodiom acrylate copolymer; gelatin; gellan gum; glyceryl alginate; glveine soja (soybean)
flour; guar hydroxypropyitnimonium chloride; hectorite; hvaluromic acid; hydrated silica;
hydrogenated potato starch; hydrogenated tallow; hydrogenated tallowanide DEA; hydrogenated
tallow betaine; hydroxybaivl methyleellulose; hvdroxyethyl scryvlate/sodivm acryloyidimethiy
taurate copolymer; hydroxyethvicellulose; hydroxyethyl chitosan; hydroxyethyl ethylcellulose;
hydroxyethyl stearamide-MIPA; hydroxylauryihydroxymyristyl betaine;
hydroxypropyleelludose; hydroxypropyl chitosan; hvdroxypropyl ethylenediamine carbomer;
hydroxypropyl guar; hydroxypropyl methyleellulose; hydroxypropyl methyleellulose stearoxy
ether; hydroxvpropyl starch; hydroxypropyl starch phosphate; hydroxypropyl xanthan gum;
hyvdroxystearamide MEA[ isobutylene/sodium  maleate  copolymer; isostearamude DEA;
isostearamide MEA; isostearamide mIPA; isostearamidopropyl betamne:; lactamide MEA;
lanolimamide DEA; lagramide DEA; lavramide MEA; laoramide MIPA; lauramide/myristaniide
DEA; lagramidopropyl betaine; lawramidopropyl hydroxysulaive; lasriming bispropanediol;
tauryl alcohol; lauryl betaine; lauryl hydroxysultaine; lauryl/myristyl glycol hydroxypropyl ether;

Jauryl sultaine; lithmm magnesium silicate; lithiom magnesivm sodium silicate; macrocystis

ooy
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pyrifera (kelp), magnesnon alginate; magnesiomdalommombvdroxide/carbonate; magnesiam

copolymer;  methyvicellulose;  methyl  ethylcellulose;  methyl  hydroxyvethylcellulose;
microcrystalline cellulose; mitkamidopropyl betaine; minkamidopropyl betaine; MIPA-myristate;
montmorillonite; Moroccan  lava  clay; mynstamidopropyl  betaine;  myristamidopropyl
hydroxysultaine; myristyl alcobol; myristyl betaine; natto gum; nonoxyayl hydroxyethylcellulose;
catamidopropyl betaine; octacosanyl glycol isostearate; octadecene/MA copolymer; oleamide
DEA; oleamudopropyl betaine; oleamidopropy! hyvdroxysultaine; oleyl betaine; olivamidopropyl
betaine; palmamidopropy! betamne; palmitamidopropyl betaine; palm kemel alccholl palm
kernelamidopropyl betaine; pectin; PEG-R00; PEG-crosspolymer; PEG-150/decyl alcohol/SMIN
copolvmer; PEG-175 diisostearate; PEG-190 distearate, PEG-15 glyceryl tristearate; PEG-140
glveeryl tristeavate; PEG-240/HDI copolvmer bis-decyltetradeceth-20 ether; PEG-100/1PDI
copolymer; PEG-180Aaureth-50/TMMG copolymer; PEG-104awyl dimethicone crosspolymer;
PEG-15/1auryl dimethicone crosspolymer; PEG-2M,; PEG-SM; PEG-7M; PEG-OM; PEG-14M;
PEG-20M; PEG-23M; PEG-23M; PEG-45M; PEG-65M; PEG-90M; PEG-115M; PEG-160M;
PEG-180M; PEG-120 methyl glucose trioleate; PEG-180/0ctoxynol-40/TMMG copolynier;
PEG-150 pentaervthrityl tetrastearate; PEG-4 rapeseedarmide; PEG-150/stearyl alcohol/SMDI
copolymer; phaseolus angularis seed powder, polisnthes tuberosa extract; polyacrylate-3;
polyacrylic  acid; polyevclopentadiene;  polyether-1;  polyethylene/isopropyl  maleate/MA
copelyel; polyglyeervl-3  distloxane dimethiwone; polyglyeeryl-3d  polydimethyisiloxyethyl
dirnethicone; polymethacrylic acid; polyguatermum-32; polyvinyl alcohol; potasstum algmate;
potassimm aluntipum polyacrylate; potassium carbomer; potassium carrageenan; potassium
chloride; potasstum palmate; potassium polvacrylate; potassium suolfate; potato starch modified;
PPG-2 cocamide, PPG-1 hydroxyethyl caprylamide; PPG-2 hydroxyethyl cocamide; PPG-2
hydroxyethyl cocofisostearamide; PPG-3 hydroxvethyl sovamide; PPG-14 laureth-60 hexyl
dicarbamate; PPG-14 lawreth-60 1sophoryl dicarbamate; PPG-14 palmeth-60 hexyl dicarbamate;
propyiene glvecol alginate; PVPidecene copolymer;, PVP montmoniilonite; pyrus cvdonia sead;
pyrus malus {apple) fiber; rhizobian gom; ricebranamide DEA; ricinoleamide DEA; somoleanide
MEA; nomoleamide MIPA: ricioleamidopropyl betaing; ricinoleie acidiadipic acid/AEEA
copolymer; rosa multiflora Hower wax; sclerotivm gum; sesamide DEA; sesamidopropy! betaine;

sodium  acrylate/acrylovidimethyl tawrate copolymer; sodinm acrylates/acrolein copelymer;
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sodmm acrviates/acrylonirogens copolymer; sodimn acrvlates copolymer; sodiun acrviates
crosspolyvmer; sodiom acrylate/sodiwn acrylamidomethylpropane sulfonate copolymer; sodium
acryiates/vinyl isodecanoate crosspolymer; sodivm acrylate/vinyl alcobol copolymer; sodium
carbomer; sodium carboxymethyl chitin: sodium carboxymethyl dextran; sodium carboxyimethyl
beta-ghlucan; sodiom carboxymethyl starch; sodium carrageenan; sodium cellolose sulfate; sodiom
chlonide; sodium cyclodextrin sulfate; sodium hydroxypropyl starch phosphate; sodium
1sooctvlens/MA copolymer; sodium magnesium fluorosilicate; sodium oleate; sodium palmitate;
sodtum  palm  kemnelate;  sodmm  polyacrylate;  sodivm  polyacrvlate  starch;  sodiam
polyacrviovidimethy! taurate; sodium polygamma-phutamate; sodium polymethacrylate; sodium
polystyrene sulfonate: sodiwm silicoaluminate; sodiwm starch octenylsuccinate; sodium stearate:
sodium stearoxy PG-hvdroxvethyleellnlose sulfonate; sodium styrenefacrylates copolymer;
sodium  sulfate; sodiwm tallowate, sodium taunde acrvlatesfacrylic  acid/acrylonitrogens
copolymer; sodium tocopheryl phosphate; solanum taberosum {potato} starch; sovamide DEA;
sovarmidopropyl betaine; starch/acrylates/acrylamide copolyvmer; starch hydroxypropyltamontom
chloride; stearamide AMP; stearamide DEA; stearamide DEA-distearate; stearamide DIBA-
stearate; stearanude MEA; stearamide MEA-stearate; stearamide MIPA! stearamidopropyl
betaine; steareth-60 cetyl ether; steareth-100/PEG-136/HDI copolymer; stearyl alcohol; stearyl
betaine; sterculia wrens gom; synthetic fluorphlogepite; tallamide DEA; tsllow alcohol;
taltowanide DEA; tallowamide MEA; tallowamidopropyl betame;, tallowamidopropyl
hyvdroxysultaine; tallowamine oxide; tsllow betaine; tallow dihydroxyethyl betaine; tamarindus
tndica seed gun; tapioca starch; TEA-alginate; TEA-carbomer; TEA-hydrochlonde; rrideceth-2

carboxamide MEA; tridecyl alcohol; triethyvlene glycol dibenzoate; trimethyl pentanol

triticum vulgare (wheat) starch; tromethamine acrylates/acrylonitrogens copolymer; tromethamine
magnesium aluminum siticate; undeeyl alcohol; undecylenamide DEA; undecylenamide MEA;
undecylenamidopropy! betaine; welan gum; wheat germamide DEA; wheat germamidopropyl
betaine; xanthan gum; veast beta-glucan; veast polysaccharides and zea mays {com) starch. In
other embodiment, the thickeners or viscosity increasing agents include carbomer, aculys and
Stabileze®, e.g. crosshinked acrylie acid, crosslinked polv{methylviny! ether/maleic anhydride}
copolvmer, acrviamides, carboxymethyl cellulose and any combinstions thereof In one

embodiment of the present disclosure, the additional thickening or viscosity increasing agents can

ooy
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inchude, but are not hmited 1o, cawbomer, cetyl hydroxyethyl cellidose, crosstinked

polyvinvipyrolidone, sodium polvacrelate, xanthan gum or any combinations thereof,

{00481 The sunscreen composition of the present disclosure can further comprise one or more
buffers. Suitable examples of buffers can include, but are not limited to, alkali or alkali earth
carbonates, phosphates, bicarbonates, citrates, borates, acetates, acid anhyduides, succinates and

any combinations thereof

(00497 In still another aspect, the present disclosure provides a sunscreen composition comprising:
{1) 0.01 wi. % to 20wt % of vinyl pyrrolidene (VP)styrene copolymer; (1) 0.01 wi % to 30 wy.
% of at least one sonscreen sofive ingredient selected from the group consisting of butyl
methoxydibenzovimethane, octyl salicylate, octocrylene, benzophenone-3 and homosalate; and
{i1) 0.01 wi % to 50 wi % of at least one pharmaceutically or cosmetically or dermatologically
acceptable excipient, and wherein, the sunscreen composition can further optionally comprise a
vinyl pyrrolidone/eicosene copolymer as a second copolymer in addition to above said vinyd
pyrrolidone { VP styrane copolvmer of the composition, wherein the use ranges of these combined

copolymers is also in the range of 0.01 wi. % to 20w % based on total composition weight.

[0050] The sunscreen composition of the present disclosure can be used for a variety of cosmetic
or dermatologic uses, especially for protection of haman and/or animal skin from damages caused
by altra~violet (UV) radiations from the sun rays. The sunscreen composition according to the
present disclosure can be made mito a wide variety of delivery forms. These forms can mehude, bt
are not himited to, emulsions, solutions, gels, or fusions. Suitable examiples of such forms can
mchude, bul are not Hmited to, an otl-in-water emulsion, a water-in-otl emulsion, an oil-water-oil
emnulsion, a water-otl-water enxulsion, g water-in-silicone emulsion, an oily solution, a lipid fusion,
a hydro-alcohobic gel, an anhydrous gel, an aqueous gel, an alcoholic solations or a hydro-alcoholic
solution. In one non-limiting embodiment of the present disclosure, the sunscreen composition can
be in the form of an ot-in-water emulsion. Further, suitable product form of the sunscreen
composition of the present discloswre can mclude, but are not lunited to, lotions, creams, gels,

sticks, sprays, ointmemts, mousses, and compacts/powders.
{00517 The sunscreen composition according to the present disclosure can be emploved in varions
end-uses products, such as recreation or daily-use sunscreens, moisturizers, cossnetics/imake-up,

cleansers/toners, anti-aging products, or combinations thereof.
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[0032] In another aspect, the present discloswre provides a method of protecting hwman skin andior
animal skin agamst damages cansed by ultra-violet (UV) radiations from the sunrays. The method
comprises applying the sunscreen composition of present application to homan skin andfor anumal
akin. The sunscreen composition of the present disclosure cannot be imited to those used primaniy
as sunscreens. The sunscreen compositions can also be useful in other fopically apphed
commpositions wherein the sunscreen active 13 a secondary ingredient in the formulation. Such
formulations inclade hpsticks, make-up, lip balm, eyeshadow, hair dves and conditioners or any

application where sun protection may be deemed beneficial.

[0053] The sunscreen compositions of the present disclosure may be prepared using methods that
are well known to an artisan of ordinary skill in the ficld of cosmetics formulation. In general, the
method of preparing the sunscreen composttion of the present disclosure can comprise the steps
of mixing varous ingredients onder continuous stirring, i necessary under heat, 1o obtain a
uniform and homogenons composition. The sunscreen composition of the present disclosare can

be packed in any package or container suitable for a sumscreen composition,

{05471 In still another aspect, the present disclosure provides a use of g sunscreen composition for
protecting human skin andfor animal skin against damages caused by ultra-violet (UV) radiations
from the sun, wherein the composition comprising: (1} Q.01 we, % 1o 20 wi % of {a) a first
copolymer of vinyl pyrrolidone {VP) and styrene, and (b) optionally a second copolymer of vinyl
pyrrolidone and at least one Cr 10 Cao alkene; (11} 0.01 wi %6 to 50 wi. %% of at least one sunscreen
active ingredient(s); and (11} 0.01 wi % to 50 we % of at least one pharmaceuntically or
cosmetically or dermatologically acceptable excipient. The Cato Ca alkene can include Cz to Cao
aliphatic alkene or Cz to Cyo aromatic atkene (aryl substitute alkene) or any combinations thereof.
Further, the (2 to Cao aliphatic alkene can be a linear alkene or a branched chain alkene. Examples
of such alkenes can include, but are not limnted to, pentadecene, hexadecene, heptadecene,

octadecene, nonadecens, gicosens, docosens and triacontene.

[0055] In one non-himiting embodiment of the present disclosure, the second copolymer can
melade (1) & vioyl pyrrolidone (VPleicosene copolymer or () a wvinyl pyrrobidone
{(VPYhexadecene copolymer or (111} a vinyl pyrrolidone (VP uicontanyl copolymer or any
combinations thereof. In another non-himiting embodiment of the present disclosure, the sunscreen

composition comprises a nuxtore of (a) vinyl pyrrolidone (VPYstyrene copolyvimer as the first
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copolymer and (if) vinvl pyrrolidone (VP Yeicosene copolymer as the second copolymer. Further,
the viny! pyrrolidone (VP styrene copolymer and vinyl pyrrolidene { VPYeicosene copolymer can

be mixed in a weight ratic of from 2 {0 10 1 to 4.

{00561 The pH of the sunscreen composition of the present disclosure can vary in the range of
from about 4 to about 8 or in the range of from about 3 to about 7. Further, the sunscreen
composttion of the present disclosure can have a Sun Protection Factor (SPF) value of at least 40
in one non-limiting smbodiment of the present disclosure, the SPF value can vary i the range of
from about 40 10 about 70 or from about 50 to 66, The wventors of the present disclosure have
surprisingly found out that the presence of vinyl pyrrolidone (VP ¥ styrene copolymer as the first
copolymer boosts the SPF valoe of the sunscreen active ingredients present in the sunscreen
composition of the present disclosure. The SPF value of the sunscreen active ingredients can be
further enhanced by using a combination of the first copolymer and at least one of the second
copolymers, as hereinabove described in the present disclosure. The sunscreen composition
according to the present disclosure can exhibit a percent increase in SPF value of at least 50%,
more particalarly at least 60%, and in accordance with certain embodiments at least 70% as
compared to control compositions that do not comprise the first copolymer, either alone or m
combination with the second copolymer of the present disclosure. Further, the suascreen
composition of the present disclosure can be advantageous even when exhibiting SPF boosts as
fow as 5%, 10%, 20%, 25%, 30% or 40%. SPF boost values can be determined using the
calculations set forth in the Food and Drug Administration (FDA) proposed amendiments of the
Final Monograph on Sunscreen Products for Over-the-Counter Human Use as published m the
Federal Register on Aug. 27, 2007 at Volume 72, Number 163, pages 4907049122, the contents

of which are hereby incorporated by reference.

[00ST] Further, the sunscreen composition of the present disclosure can also exhibit an enhanced
water vesistance of at least S0%, as compared to the compusitions {conirol composition) that do
not comprise the first copolymer, either alone or in combination with the second polymer. In
another embodiment of the present disclosure, the sunscreen composition can also exhibit an
enhanced water resistance of at least 60% or of at least 70% or at least 80% as compared to the

control composition,
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FO0SBT These examples are presented berein for purposes of illustration of the present disclosure

and are not intended to be Hmiting, for example, the method of treating textile materials.
EXAMPLES

Example 1 (Ex. 1} Sunscreen composition {non-tonic emulsion) comprisineg 7.5 w6 of Vinyl

pyrrolidone (VP styrene copolvmer.

(00597 This example describes a process for preparing sunscreen composition m non-ionic
enwilsion form comprising only vinyl pyrrolidone (VP Vstyrene copolymer {7.5 we. % based on total
sunscreen composition weight), The sunscreen composition of this examples was prepared by
using ingredients of Phase A, Phase B, Phase € and Phase D and in amounts hsted i Table |
below. In 4 primary one-liter beaker, water and propylene glyeol were mixed together in amounts
listed in Table-1 and heated to 75 “C-80 °C. Carbomer was then sprinkled into the beaker and the
mixing was continued until a smooth mixture was obtained. Afterwards, paraben {Liquapar MEP)
was added to obtain Phase A. Phase B was prepared in a separate beaker, For this, Phase B
mgredients, n amouats Heted in Table 1, were mixed together and heated to 75°C - 830°C. The
Phase B was then added to Phase A, The mixing of Phase A and Phase B was carvied ot until a
homogenized mixture thereot was obtained. The homogenized mixture of Phase A and Phase B
was then cooled to 60-65 °C, and Phase C was added to #t. The mixing of Phase A, Phase B and
Phase € was carried ont unti] a homogenized mixture thereof was obtained. pH of the homogenized
mixture was checked and adjusted as needed. The muxing was continped until the homogenized
mixture of Phase A, Phase B and Phase € was cooled to less than 530 °C and then Phase I was
added in an amount lsted in Table 1. The resultant mixtare of Phase A, Phase B, Phase C and
Phase I3 thus obtsined was changed fo sweep nuxing and the mixing was continged untd the
muxtore was cooled to 30 °C. The sunscreen compositions thus obtained {(non-tonic emulsion form})
was analyzed for pH, viscosity and Sun Protection factor valoe. pH of the non-ionic emulsion was
5.74 and viscosity of 44,600 cps. The sunscreen composition {(non-~tonic emulston) of this example
was tested for both, in-vivo and m-vitro SPF value, and for water resistance valpe. The in-vitro

and in-vitro SPF values ave 55 and 51, respectively; and 80 min. water resistance is 52.61.

Comparative exanmple 1 {Comp, Ex 1}
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HO0601 Another experiment was carnied ont in the same manner as described above for example |
for preparing a sunscreen composition without VP/styrene copolymer (Control composition}. The
composition of this example was prepared by usmg ingredients and 1 amounts listed 1w Table 1
below. The composition of this example was analvzed for its SPF value (both in-vivo and in-vitro)
and water resistance analysis similar to the composition of example 1. The in-vivo and in-vitro
SPF values are 33.49 and 385, respectively, and 80 min. water resistance is 21.06. The SPF {m-
vive} and water resistance values of the compositions of example | and comparative example 1
were shown in Fig. 1 Similarly, in-vitro SPF values of the sunscreen compositions of example 1
and comparative example 1 were shown mn Fig2. It 15 clearly evident (from the provided Fig.1
and Fig.2) that the sunscreen composition of example I comprising 7.5 wi% of VPistyrene
copolvmer showed SPF boosting over control composition (without VP/styrene copolymer).
Further the presence of VP styrene copolymer also showed enhanced water resistance as compared

to the control composition {without VP/styrene copolymer).

Table 1: Sunscreen compositions (non-ionic emulsions): Example 1 and Comparative example |

Phase Tnpredients (INCT) Yo WIW e WIW
Com.Ex.} Exl
Water &0.2 527
Propvlene ghyool ¢ 2.0
A Carbomer 3.3 4.3
Liquapar MEP {Phenoxyvethanol
{and) Methviparaben (and) 10 Lo
Ethylparaben {and) - '
Propyiparaben}
Avobenrone 30 30
Ethylhexyl Salicyiate 30 p R
Octovrylene 18 2.8
B Benrophenone-3 6.0 &
Homosalate 0.0 G0
PEG-100 Stearvate (and) o s
Glyceryl Sicarate 9 4.0
Cetyl Laciate 5.0 3.0
C Sodium hydroxide 10%% 6.7 8.7
YPityrens Copolymey . -
1 4 o 33 78
,,,,,,,,, D euccwonmay | N
,,,,,,,,,,,,,,,,,,,,,,, Tewt o Me o p e

Example 2 {Ex2a, Ex.2b and Ex 2¢)y Sunsoreen compositions {andonic enmlsions):

Y

i B
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[0061] This example describes a process for preparing a sunscreen composition in amonic
emulsion form. different sunscreen compositions were prepared in this example (compositions
corresponding to Bx.2a and Ex.2b 1n Table 2} All the two sunscreen compositions were prepared
using mgredients, in amounts, histed in Table 2 below, and in accordance with the procedure as
described above in example 1. All the two compositions differ with respect to the type of
copolymers used and its amount. The compesition Ex.2a comprises only 2.5 wr.% of VPstyrene
copolvmer and without VP/eicosene copolymer whereas the composition Ex2b compnises a

combination of VP/styrene copolyvmer (2.5 wi %) and VP/eicosene copolymer (1.0 w6},

Comparative example 2 (Comp. Ex 2a and Comp Ex 2by:

[0062] Another experiment was carnied out in the same manner as described above for example 1
for preparing two different sunscreen compositions {control compositions i anionic emulsion
formis): First control composition {Comp. Ex2a) 15 without VPstyrene and VP/eicosene
copolymers, whereas the second control composition {Comp . Ex.2b} comprises only 1.0 wi % of
VPlewcosene copolymer. The contrel compositions of this example were prepared by using
ingredients and in amounts listed in Table 2 below.

Table 2; Sunscreen compositions {anionic emulsion forms): example 2 and comparative example
7

e

04
Phase Ingredieonts {(INCDH Y WIW W?::&'&" %% WIW Yo W/
Comp. Comp. A, o
Ex. 22163 | Ex2b Ex.2a Ex2b
Water 49 1 451 46.6 456
Glyeerin 30 34 5.0 5.0
Propylene ghycot 50 50 5.0 5.8
A Disodhun EDTA f1 .4 .1 2.1
Phenoxyathanol (and) 10 10 10 Lo

Caprvly] Glyeol
Sodiwm hvdroxide 10%, .3 0.3 8.3 g3
Acryhic Acid/'VP

B Crosspolyvimer 0.3 0.3 0.3 b3
Avobenzone 3.0 30 3.0 30
Beorzophenone-3 6.0 8.8 6.4 6.8

. Eilwelbexyl Salicviawe 3.0 5.4 S 58
Getocrviene 5.0 5.0 S0 58
Homosslate 100 0.0 10 FLERY
Diisopropyl Adipate 4.0 44 40 4.8
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Crodafos CES {Cotearyl

Alcobol, Dicetyl <

Phosphate and Ceteil-10 4 Y 0 i

Phosphate)

VP Eiosene Copolymer Nil Lo Wil 1.8
D Sodium hydroxide 1% 1.0 jRY 1.0 FRE

VPistyrene copolymer Nit Nt 2.5 25

Total 100 100 108 160

[0063] All the compositions of example 2 were analyzed for their SPF values (n-vitro). The in-
vitro SPF values were shown in Fig3. It is clearly evident from the provided Fig3 that the
sunscreen composition comprising only 1.0 wi% VP/eicosens copolymer {Comp. Ex.2b) showed
marginal increase s SPF value (35) as compared to the control composition Comp. Ex.2a {SPF
value 34). Simularly, the sumscreen composition comprising only 2.5 wi % VPistyrene copolymer
{Ex.2a) showed SPF boosting (SPF value 40) over control composition Comp.Ex.2a (SPF value
34). The sunscreen composition (Ex.2b) comprising a comabination VP/styrene (2.5 w4.%) and
VPeicosens { 1.0 wr.%) copolymers showed better SPF boosting (SPF value 57) over the control

compositions Comp.Ex.2a and Comp Ex.2b.

Example 3 {Ex 3} ~ Sunscreen composition (nonjonic emulsion forny) with 1.0 wi % VPleicosene

copolvmer,

{00647 This example describes a process for preparing a sunscreen composition {(nonionic
emulsion form) comprising 1.0 wr.% of VP/eicosene copolymer. Phase A, Phase B and Phase €
were prepared using the ingredients and m amounts histed in Table 3 below. In a primary one-liter
beaker, water and propylene glycol was mixed together in amounts histed in table 3 at 75 °C 10 80
°C temperature. Carboner was then sprinkled into the beaker and the mixing was continned until
g smooth mixture was obtamed. Afierwards, paraben was added to obtain Phase A. Phase B was
prepared i a separate beaker, For this, Phase B ingredients, in amounts listed i Table 3, were
mixed together and heated to 75°C - 807C. The Phase B was then added to Phase A, The mnang
of Phase A and Phase B was carried out unttl a homogenized mixture thersof was obtained. The
homogenized mixture of Phase A and Phase B was then cooled 1o 60-65% €, and Phase C was
added o 3. The mixing of Phase A, Phase B and Phase € was carried out until a bomogenized

mixture thereof (non-tome emulsion) was obtained. The mixing was continued until the emulsion
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cooled to 30 °C. The sunscreen composition of this example has a pH o 395, a viscosity of 73300

cps, and a SPF value of 40.56,

Table 3: Sunscreen composition {nonitonic emulsion): 1.0 wi % of VP/eicosene copolvmer

Phase Ingredients (INCH 84 WIW
EaJd
Water 622

A Prepylene ghyeol 20

o Carbomer (.3
Phenoxyetlano! (and) Methviparaben (and) (D

,,,,,,,,,,,,,,,,,,,, Ethylparaben {andt Propylparaben.  F T
Avchenzone 30
Etythexyl Sulioviae 5.0
Octocrylene 2%

B Benzophenone-3 6.0
Hamosalaie 100
PEG-106 Stearate {and) Glyceryl Stearate 4.0
VB eicosene Copolymer 1.0
Disopropyl Adipate RRY

€ Sodinm hydroxide 1% 07
Total 100

Example 4 (Exd): Sunscreen composition (non-tonic emulsion formy 2.5 wi% VP/styrene

copolymer {without VP/eicosene copolymer)

[0065] This example describes a process for preparing a sunscresn composition {(pomome
enulsion from) comprising 2.5 wi % of VP/styrene copolymer. The sunscreen composition of this
example was prepared using the ingredients in amounts listed in Table 4 below, and in the manner
as described above in example 3. The sunscreen composition of this example has a pH of 6.0, a

viscosity of 61800 cps, and & SPF value of 40,

Table 4: Sunscreen composition {nonionic emulsion form} 2.5 we % VPistyrene copolyimer

Phagse Ingredients (INCID e WY

Exd

Water 6.7

A Propylene glvenl 20

Carbamer 0.3

Phenoxyethanoe! (ard) Methylparaben (and (D
Eihylparaben {and Propyiparaben "

Avgbenzone 30

B Ethylhexyl Salicviate 5.0

' Oetocryiene 2.8

Benxophenone-3 .0
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Homosalate

PEG-100 Stearie (and) Glyooryl Stearaie
Diisopropyl adipate

VPieieosene copalvaer

PCT/US2020/018539

0.8
4.0
2.0
Nil

Sodivm hyvdroxide 10%

0.7

WPistyrene copolymer

23

Total

108}

Example § {Ex.3) Sunsereen composition (nonionic smulsion form): 2.5 wid% of VPistyrene

copolvmer and 1.0 wi % of VP/eicosene copolviner,

00667 This example describes a process for preparing a sunscreen composition comprising 2.5

wt % of VPistyrene copolvner and 1.0 wi% of VP/eiwosene copolymer. The sunscreen

composition of this example was prepared using the ingredients and v amount listed 1 Table 5

below, and in the manner as described above in example 3. The sunscreen composition {nonionic

emulsion form} of this example has a pH of 593, a viscosity of 75800 ¢ps, and a SPF valwe of 36,

Table 5: Sunscreen composition (nonionic emulsion form} 2.5 wi% of VP/styrene copolymer
amd 1.0 wi % of VP/eicosene copolymer.

Phase Ingredients ANCD % WIW
126058-168

Water 597
Propylene ghyeol 20

A Carbomer 0.3
Phenoxvethanol (and) Methyiparaben
{and) Ethylparsben (nd) .0
Propyiparaben
Avobenzone 3.8
Ethvihexy! Salicylate 50
Octoorvione R
Benzophenone-3 a8

B Homosalate 0.0
PEG-100 Swarate (and} Glyoenyl 44
Stearate
Ditsopropy! adipate 20
VPigicosene copolymer 1.0

e Sodivm nedroxide 10% 4.7

VP/styrene copolymet 25
Totad 100
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{withont VP/eicosene copolymer)

[0067] The example describes a process for preparing a sunscreen composition (nonionic emulsion
form) comprising 7.5 wi.% of VP/styrene copolymer. The sunscreen composition of this example
was prepared using the ingredients and in amounts listed in Table 6 below, and in accordance with
the procedure described above m example 3. The sunscreen composition of this example has a pH

of 5.85, a viscosity of 44600 cps, and a SPF value of 51.

Table 6: Sunscreen composition (nontonic emulsion): 7.5 wi. % of VP/styrene copolymer

Phase Ingredieats ANCH s WIW

Ex.6

Water %583

A Propylene glyveol 20

) Carbomer 0.3
Phenoxyethanol  {(and) Methylparaben (and) y

ot N » 0

,,,,,,,,,,,,,,,,,,,, Ethylpaaben {and) Propylparaben.  F 7

Avobenzong 3.0

Ethvihexyl Salicvlaie 30

Gctoervlene 2.8

8 Benzophenone-3 6.0

) Homeosalate 180

PEG~100 Stearate {and} Glveervl Stearate 4.0

Driisopropyl adipate PRY

¥ P/Eicosene copolvingt Nil

. Sodig hedroxide 10% 0.7

¢ VEistyrene copolyimer 75

Total o

wi % and VP/eicosene copolvimer (1.0 wi%%)

(63 This example describes a process for preparing a sunscreen composition comprising a
mixture of 7.5 wi% VP/stvrene and 1.0 we% of VPleicosene copolvmer. The sunscreen
composition of this example was prepared using the ingredients of Phase A, Phase B and Phase C
and i amount listed in Table 7 below. Further, the sunscreen composition of this example was
prepared m accordance with the procedure described above n example 3. The sunscreen

composition of this example has a pH=3.62, a viscosity of 53600 cps, and a SPF valug of 66.

[
o
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Table 7: Sunscreen composition {nonionic enulsion) VPistvrene (7.5 wila) and VP/eicosene
{1.0wt %)

Phase Ingredients (INCHy 1 % WIW
Ex.7
Water 347
A Propylene glyeol 240
Carbomer 0.3
Phepoxyethano! {and) Methylparaben Gand) 10
Ethwlparaben (and) Propyviparaben )
Avabenzote 3.4
Ethyihexvl Salicyiate 548
Ocloervlene 2.4
B Berzophenone-3 6.0
Homosalate 0.0
PEG-108 Steanie (and) Glveeryl Stearate 4.8
VP/Eicosene sapolymer 10
Diisopropy! adipate 2.0
¢ Sodium hydroxide 1094 0.7
) VPistyrene copolymet 74
Total 100

Conmparative Example 3 (Comp.Ex.3); Preparation.of sunscreen composition (nontonic smulsion

form) without any VP/styrene and/or VPleicosene copolvimer,

[0069] Another experiment was carried out in the same manner as described above for example 3
for preparing a sunscreen composition in nonionic emulsion form without VPstyrene and
VPeicosene copolymers (Control composition). The contrel composition of this example was
prepared using the ingredients and in amounts histed 1 Table 8 below. The control composition of

.

this example has a pH of 6.04, a viscostty of 73800 ¢ps, and a SPF value of 35,

Table 8: Sunascreen composition {(nontonic emulsion from) without VP/styrene and VPieicosene
copolymers.

Phase ] 0 fngredients (INCH) 1 Yo WIW
Comp.Ex.3

‘Water 632

A Propylene glycol 2.0
Catbomer 6.3
Phenoxyvethane! {and} Methylparaben {and} 1o
Ethwvliparaben {and) Propyviparaben N
Avobenzone 30
Ethyihexyi Salicylate 3.0

B Octocryiene 28
Benzophenong-3 6.0
Honsosalate LG
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PEG-100 Stoprste {and) Glveory] Stearate 4.4
Diisopromyd Adipate 248
C Sodium hydroxide 10%% §.7
Total 106

(00701 All of the composttions andlor methods disclosed herein can be made and executed without
unddue experimentation in light of the present disclosure. While the compositions and methods of
the present disclosure have been described in terms of preferved embodiments, it will be apparent
to those of ordinary skill in the art that variations may be applied to the compositions and/or
methods and 0 the steps or m the sequence of steps of the method desenbed herem without
departing from the concept, spirit and scope of the present disclosure. All such similar substitutes

and modifications apparent to those skilled in the arl are deemed to be within the spirit, scope and

concept of the present disclosure.
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What iy clafmed Is:

i. A sunscreen composition comprising:
{1} Q.01 wv. %% 10 20 we. 26 of (8) 4 first copolymer of vinyl pyrrolidone (VP) and
styrene, and optionally (b) a second copolymer of vinyl pyrrolidone (VP and at least one Uz 1o
Can atkene;
{113 0.01 wi %% to S0 wi % of at least one sunscreen active ingredient(s); and
{111} 0.01 wi % 0 50 wi. % of at least one phannaceutically or cosmetically or

dermatologically acceptable excipient.

2. The sunscreen composition according to claim 1, whersin the Ca1o Cye alkene
comprises a Tz to Cyo abiphatic linear or branched chain alkene or a € to Cae aromatic alkene ar

any combinations thereof

3 The sunscreen composition agcording to claim 2, wherein the Ca to Cw alkene isa
Cz to Cse aliphatic hoear or branched chain atkene selected from the group consisting of
pentadecene, hexadecene, heptadecene, octadecene, nonadecene, eicosene, docosene, iriacontene,

and any combinations thereof.

4. The sunscreen composition according to claim 1, wherein the second copolymer is
selected from the group consisting of a vinyl pyrrolidone (VP)eicosene copolymer, a vinyl

any combinations thereof.

S, The sunscreen composition according to claim 1, wherein the sunscreen
composition comprises a mixture of {a) vinyl pyrrolidone {VP¥styrene copolymer as the first

copolymer and (b} vinyl pyirolidone {(VPYeicosene copolymer as the second copolymer.

6. The sunscreen compostiion according to claim 1, wherem the first copolymer
optionally in combination with second copolymer is present in an amount of from about 0.1 w%
to about 10.0 w % of the total composition weight.

Y.

7. The sunscreen composition according to claim 3, wheremn the (a} vinvlpyrrolidone
{VPV¥styrene and {b) viayl pyrrolidone (VP eicosene copolymers are present ina weight ratio of

from 2w 10: 1o 4.

30
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& The sunscreen composition according to claim 1, wherein the composition is in the
form of an oil-in-water emulsion, a water-in-otl emulsion, an otl-water-oil emulsion, a water-oil-
water emulsion, a water-m-sthicone enndsion, an oitly solution, a lipid fusion, a hydro-alcobolic

gel, an anhvdrous gel, an aqueous gel, an alcoholic solutions or a hydro-alcoholic solution,

9. The sunscreen composition according to claim 1, wherein the composition is in the

form of an oil-inwater emulsion,

10, The sunscreen composition according © claim 1, whersin the sunscreen active
mgredient 13 selected from the group consisting of UVA sunscreens, UVB sunscreens,

physical sun blockers, and any combinations thereof.

11, The sunscreen composition sccording to claim 1, wherein the sunscreen active
ingredient 15 selecied from the group consisting of methoxydibenzoylmethane; octyl salicviate
{ethyl hexyl salieylate); pentyl dimethvl PABA{ octyl dimethyl PABA; benrophenone-i;
benzophenone-t;.  2-(JH-benzotriazole-2-yli-4 6-di-tert- pemiviphenol;  ethyl-2-cvano-3.3-
diphenylacrylate; homomethyl salicylate (homosalate); bis-ethythexyloxyphenol methoxyphenyl
wiazine;  methyl-(1,2,2,6,6-pentamethyl-4-  pipendyl}-sebacate; 2-(2H-benzotniazole-2-vi)-4-
methyiphenol; diethylhexyl butamido triazone; amyl dimethyl PABA; 4,6-bis{octyithiomethyl o~
cresol; red petroleuny, ethvlhexyl triazone; octocrvlene; isoamyl-p-methoxyveinnamate;
drometrizole; titannan dioxide; 2 4-di-tert-butyl-6-(S-chloro-2H-benzotriazole-2-yl}-phenol;, 2-
hydroxy-4- octyvloxybenzophenone; benzophenone-2; dilsopropyl methylcinnamate; PEG-23
PABA; -1 -dimethyletheli-6-[{3-(L-demethylethyD-2-hydroxy-S-methylphenyimethyl-4-
methyiphenyl  acrvlate;  drometrizole  wisiloxane;  menthyl  anthranilate;  butyl
methoxydibenzoylmethane; 2-ethoxvethyl p-methoxyeinnamate; benzylidene camphor sulfonic
acid; dimethoxyphenvi-{1-(3 4)}-4 4-dimethyl 1 3-pentanedione; zinc oxide; N N'-hexane-,6-
diylbis{3-(3,5-di-tert-butvi-4-hydroxyphenvipropionanide)}; pentaervihritol  tetrakas]3-(3,5-di-
tert-butyi-d-hydroxyphenyiipropionate] ; 2,6-di-tert- butyl-4-[4,6-bis(octylthio)-1.3,5-trazin-2-
yviaminojphenol; 2-(2H-benzotriazole-2-yi}- 4.6-bis{l-methyl-l-phenylethyDiphenol; trolamine
salicylate;  dicthvlanolamine p- methoxveinnamate, polysiicone~15;  4-methyltbenzylidene
camphor; bisoetrizole; N- phenyi-benzenaming reaction products with 2,4 4-trunethylpentene;
sulisobenzone; (2- ethythexyl}-2~cyano-3,3-diphenylacrviate; digalloyl toleate; polyacrylamido

a3

methylbenzviidene camphor; glyceryl ethylhexanoate dimethoxycinnamate; 1,3-bis-[{2'- cvano-
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¥ 3ldiphenviacrvioyDoxy -2, 2-bis-[(2-cvano-bis-(2 2.6 H-tetramethyl-d- piperidyl) - sebacate ;

benzophenone- 5 [ 1, 3 | § -is (3 5 -di-tert-butyl-d-hydroxybenzyly -1.3.5- tnazine-

24, 6(1H 3H SH)+irione; hexamethvlendiamine; benzophenone- 8; ethyl-4-
bisthydroxypropvhaminobenzoate; o-tert-butyl-2-(5-chloro-2H-benzotnazole-2-vi)-4-

methylphenol; p-aminobenzoie acid; 3,33" 5,5 5"-hexa-tert-butyl-a-a'-a"{mesitylene- 2,4.6-
trivijtri-p-cresol; lawsone with dihvdroxyacetone; benzophenone-8; benzophenone - 4; ethythexyl
dimethoxy benzylidene dioxoimidazoline propionate; N N-bisformyl-NN-  bis<{2.2,6,6-
tetramethyi-d-piperidmyl)~; 3-benzyvlidene camphor; tevephthalyhidene dicamphor sulfonic acid;
camphor benzalkonim methosuifate; bisdisulizole disedium; etocrylene; ferulic acid; 2-(2H-
benzotriazole-2-yH-4-(1 1 3 3-tetramethyltbuty)-phenol; 4,6-bis{dodecyithiomethyl)-o~cresol; -2~
glucopyranoxy  propyl  hwdroxy  benzophenone;  phenvibenzinudazole  solfonic  acid;
benzophenone- 3 ciethylanune hydroxybenzoyl hexyvlbenzoate; 3 3%
diphenylacryviovDoxyvimethyl}-propane; ethylhexvl p- methoxycinnamate, and any combinations

thereof,

12, The sunscreen composition according to claim 1, wherein the sunscreen active
mgredient 15 presemt o the range of from about 0.1 W% to abouwt 10.0 we% of the total

composition weight.

13, The sunscreen composition according to claim 1, wherein the excipient 18 selected
from the group consisting of skin-feel additives, moisturizing agents, film forming agents,
waterproofing agents, pH adjusters, buffering agents, chelating agents, anti-aging agents,
exfoliating agents, fragrances, emulsifiers, surfactants, rheology mwodifiers, preservatives,
emoilients, waxes, conditioners, lubricants, anti- oxidants, diluents, co-solvents, humectants, and

any combinations thereof.

14,  The sunscreen composition according to claim 13, wherein the emwlsifier is
selected from the group consisting of glveol distearate, sorbitan trioleate, glycol stearate, sorbitan
sesquioleate, glveeryl stearate, glyceryl dilawrate, lecithin, sorbitan oleate, sorbitan stearate,
sorbitan isostearate, oleth-2 and steareth-2, calenam stearoyl lactylate, glveeryl laurate, cetethe2,
PEG-30 dipolvhydroxystearate, glyceryl stearate SE, PEG-4 dilaurate, sothitan stearate {and)
sucrose cocoate, methyl glucose sesquistearate, sucrose stearate, PEG- 10 sunflower glycerides,

sodium stearoyt lactvlate, sorbitan lawate, PEG-40 sorbitan peroleate, lecithin, laoreth-4 | PEG-7
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glycervl cocoate, PEG-20 almond glycerides, linoleamide DEA, PEG-25 hydrogenated castor o,
cetearvl glucoside, polysorbate 85, glyceryt stearate {and) PEG- 100 stearate, stearamide MEA,
oleth-10 / polyoxyl 10 oleyl ether NF, oleth-10, oleth-20, ceteth-10, PEG-R laurate, cocamide
MEA | polysorbate 00, PEG-60 almond glveendes, isosteareth-20, lavramide DEA, PEG-30
dipolyhydroxystearate, polysorbate 8¢, PEG-20 methy] glocose sesquistearate, ceteareth-20, oleth-
20, steareth- 21, ceteth-20, isoceteth-20, polysorbate 20, laureth-23, PEG-100 stearate, PEG-30
sorbitan laurate, potassium cetvl phosphate, cetearyl alcohol, diacetyl phosphate, ceteth-10

phosphate, and any combinations thereof.

15, The sunscreen composition according fo clamm 13, wherein the co-solvemt is
selected from the group consisting of one or more polyols, esters, ethers, propoxylated esters,

propoxylated aleohols, and alkoxylated alcohols, and any combinations thereof.

16, The sunscreen composition according to claim 13, wherein the preservative is
selected from the group cousisting of (1) lower alkyl esters of para-hydroxybenzoates {parabens)
selected from methviparaben, propyviparaben, and isobutyiparaben: (i) benzyvl alcohol, (i)

phenoxyethanol, {iv) benzoic acid, and combinations thereof.

17.  The sunscreen composition according to claim 1, wherein the excipient is present
in an amount of from about 0.0} wy.% to about 20.0 wi.% of the total composition weight.

18, The sunscreen composition according to claim 1, wherein the composition has a
sun protection factor (SPF) of at least 40; wherein the first copolymer enther alone or
combination with the second copolymer can enhance the SPF value of the sunscreen active
mngredients.

12, The sunscreen composition according to claim 18, wherein the SPF s in the fange
of from about 40 to about 70.

20, The sunscreen composition according to claim 1, wherein the sunscreen

composition has a pH in the range of from abeout 4 to about &

2. Thesunscreen composition according to claim 1, wherein the first copolymer either
glone or i combmnation with the second copolymer can enhance the water resistance properties of

the composition by at feast 50%.
22, A sunscreen composition comprising:
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{1) 8,01 wr. % to 20w % of vinyl pyerolidone (VPYstyrene copolymer;

(it} 0.0 wt. % to 30 wi % of at least one sunscreen active ingredient selected
from the group consisting of butyl methoxydibenzoyhnethane, octyl saheylate, octocrylene,
benzophenone-3 and homosalate; and

(i} 0.01 wi. % to 50 wi. % of at least one pharmaceutically or cosmetically or

dermatologically acceptable excipient.

23, The sunscreen composition according to claim 22, wherein the composition further

comprises & vinyl pyrrolidone (VP ercosene copolymer.

24, A method of protecting human skin and amimal skin against damages caused by
ultra-viclet (UV) radiations, comprising applyving the sunscreen composition of claim 1 to the

human skin and animal skin,

25, Use of a sunscreen composition for protecting human skin and animal skin agamst
damages caused by ultra-violet (UV) radiations, wherein the composition comprising:

{1y 0.01 wr. % to 20 wi. % of (a) a first copolymer of vinyl pyrrolidone (VP) and
styrene, and (b} optionally a second copolymer of vinvipyrrolidone{VP) and at least one Cz 10 Cae
alkeneg;

(133 0.01 we. % to 50 wi. % of at least one sunscreen active ingredient(s): and

{i11) .01 wi % to 50 wi % of at least one pharmacentically or cosmetically or

dermatologically acceptable excipient.

26.  Theuse of the composition according to claim 23, wherein the C: to Can alkene
comprises a 2 to Cio aliphatic linear or branched chain alkene or a (2 to Ca aromatic alkene or

any combinations thereof

7. The use of the composition according o clann 23, wherein the Oz to G alkene 15
a 2 to Cyo aliphatic hinear or branched chain alkene selected from the group consisting of
pentadecene, hexadecene, heptadecene, octadecene, nonadecene, elcosene, docosene, ttiacontene,
and any combinations thereof.

2&  The use of the composition according to claim 25, wherein the second copolymer

is selected from the group consisting of a vinyl pyrrolidone (VPYeicosene copolymer, a vinyl
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pyrrolidone (VPVhexadecene copolymer, a vinyl pyrrolidone {(VPYiriacontene copolymer, and
any combingtions thereof,

29, The wuse of the composition according fo clabm 25, wherein the sunscreen
composifion comprises a mixture of {a) vinyl pyrrolidone (VP styrene copolviser as the first

copolymer and (b) vinyl pyorelidone (VP Yeicosene copolvmer as the second copolymaer,
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