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: ENHANCED PHOTOPROTECT! VE EFFECT AND METHOD FOR USI NG SAME field of tl?

I nvention 5 The present invention relates to topically applied sunsc ¢€B 2003
conpositions. In particular, the invention relates to sunscreen
conpositions containing sunscreen agents that provide an enhanced anount of
phot opr ot ect i @yo Borasgens of being in conbination with submcrop Cg. ,9{; in
particles. The sunscreen conpositions fret better on the skin and are 1'ess
irritating than typical sunscreens because the enhanced photoprotection is

not achi eved by using eat er 10 ] creen_agent.
Background of the | nvE %'n g’é?ﬁf’%ﬁ%@f*&&% y used to

protect skin that is exposed t 0 ANDMETHOD FORUSING SAME of reasons such as
sun bat hing, or spending |eisure tinme or working out of doors. 1~:..
Toptcal sunscreen conpositions, which are easily applied to the skin, are

usual Iy in the fEigldafgeInyentien i on) oil) creamor enulsion (water-in-oil and
oi | -in-water)s Sunsctig n?nsﬁom&hwtﬂa&»mmlawn.ﬁm& Edinpadidns. anwtwnnpt ect
the'skin fromthe harnf ul

t he These rays arc ener
Lhe Torm of CUv: Ao Bek o Sseseh PREHR SRR o A oot P D

wavel engt h. 20 Ehlened ameuns b photcprdcticorty mensnoh bdmgr tlscombmaon atndadsubmtdan
prol onged exposfy&odkdh ;W:fe@@" e 'stﬂ&mrﬁ&%os(&fomt 8 vldeGh :Bee{km and 8 tebSirrledti Ude

mal i gnant changes in the skin surface. premature aging of the skin as

evi denced by wr iRk PRIE! sYpsArgeps fevase therenhapqed, ghoiqpeofectio isgnof ‘a%i“é“’(bé piingcgreater
vessel s)) sabar qhastitiet afste Surs@tenwdedts) ) ecchynoses (subcut aneous henorrhagi c

| esions), and loss of elasticity (sagging). A najor short termeffect of
prol onged exposure to Wtight is erythema, 2 5 commonly known as a sunburn.
The anpunt of pReskgpudeldkalpepiongai nst ervthema is the basis for the
deternination of theussken(comporitiqas st esz,henan u;e@-ﬁtpﬁbfect)skxy&Jaueexpagb&toSBEunV@A ue
nmeasures the am)l‘JﬂnntL_w%ffr [otect |ason anh du l% { 1 I f.ore % ertal n

|l evel of erythefd I's experienced. = Comy e "nav hme?t qn 18 EpE PaFues arc
prcfend becabs eTepirehsunséréen Fomv@npwbtw qaab/ appijed tp the Slt"h ae Iqalﬂibflmthe fofrh efet s

cased by the ::[ismUé, ek br emvfs.eaataattnen m&mﬁmeﬁnsagaat so.apetmohycoatafnorbl ng)
scattering or bl ocki n UV radi % %n gm us event ‘fL‘JV gllhatlon from
penetrating t he®8KTH erﬁ? PERreS i, i OHP &3 i?‘"B"t‘J BY ¥ S nd PR SPE AT ¢
agents. Typi cal gessrgiaiin the fage pft V-A pod U8, radlmon @hisicrange Ifrem aBAB29Y to 400 am in

(e-am nobenzoi cyR}aidds) , benzophenones. | ~~~~~~ m- NITII~Ol 7 FEB 2CC3

salicylsie terx apd di ox ben oae. anpl es of nor ents include .
zi ac oxi df %tsl t ani uni<d B%® d"“ééf’ﬁrﬂ‘%‘!" 54 gmp?f’ifﬁé?”gﬁnmvgﬁues)
typi cal ly, greatdistiogudomns b ths lcmi térin exffeass cludeemaliguppnthanges dro i [skin sbfaosn  Of

nﬁlln

sunscr een agent fui (g Athelsn LGN Shbadeid kihg, WiB@kcBlis @padt i ti te
Of SUNSCr een agents present Certaln C a es I n ot nu otlon Eeglally
R ety e prasas Gronliph thstvEhoses CIRISTHS AFRTRERS ESATRIng B

aggl oner at e cackldstizty(vggings A redidr siottitere effect of Belongaireg@surawciN light ts erythemd, SO0 a
frequent coggl aéo?;no,ﬁ’}mwns‘gggﬁgueens containing particularly high

concantratians of titanium dioxide have an unpl easant ar gri.ny feel on the
skin and result in ShepRpyobofphowqprofration againstsrvthema is dhe bpsis ft’l‘*\‘fé&“ﬂé’@&‘t“l
qualities tlnt SPEguiniprotebiumfacti™Nepival gthwandememtesmasmdnﬁt df proegion fram &unscr een

agents are the ggmgpﬁ 9 I ired,

t he change in cglf)or 0 ﬁ’?te ‘{‘S‘tr"lr}ﬁ‘{{%g?“"%t ﬁﬂﬁgéﬁg;s‘%ﬂ‘ ne"(sa{;ﬂy%‘?gem% tggﬁts
Produci ng a tom@&lmguﬁmmwmﬁ%WPrF@wwwnnaﬂhte@hrﬂerbrﬁctsg%ﬁ”fbt Meult to
achi eve w tin)utsmthetmagaﬁmve char acteristics associated with using | arger
quantities of sunscgeen he SPE f a
sunscreen comnmposi t|(§)n are'b"a" i bvlg?sf'g'ag sca%tﬁ'"émon%dt‘“t'ge ‘fra o5 %‘ﬁh%lf'%ﬂ and
5,573, 754. U %V Paetemtromemmsw s50O-Therare pYaiinbls atabowcyrqwsmdenoraaneaqsﬁeru cle
havi ng a snmoot hryikdl BrgintXdgkthiCinclideVBV&Empld. [PABAL (DaknitdRenfoRRRBE BdnLopheRones.

addi tionto the sunscreen agcrtt that are rel atively costly and not easily
manuf actured. Thus, tltere is a continued effort to fired ways of boosting
the SPF (f tapicsl sunscreen aanpositions, is, therefore, an object of
the present invention to reduce the irri tatl on potenti al of mmmumﬁmww ‘m
sunscreen conpositions tai levels which will be acceptable ge
user of the product and to ~ovide a topical sunscreen conpositi*saedhat is
appealing to the consunmer. _ Surnn3,a,,rv",ofthe Invannon The present
invention relates to a sunscreen conposition that has a pbo

ef f xt enhanced by the conbination of a t~uororesin pol yner m’m&wmmmmm%
particle size and a aunsereen agent in a hydrophobi c vehicl

conposi tion enhances the photoprotsctive affect of the conposi t 1O t hout
cau5|ng adverao skln reactlons or belng aesthetlcally unpleasant to the
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WO 001 33803 PCT/ US991 29259 The invention is particularly useful in th?FEBZ%l
preparation of formulations containing octyl rnethoxyci nnamate and |
benzophenone at well as other organic ‘sunscreen agents because the SPF is

i ncreased without adding |larger quantities of these organi c sunscreen agenu
or other inorganic sunscreens. Therefore, the stability and aesthetic
chal | enges experienced with larger quantities 5 of organic and inorganic
sunscreen agents can be avoi ded. The conpositions and net hods of the

present invention feel confortable on the skin, |ook nore appealing and

achi eve an increased SPF val ue. Detailed Description ofthe Invention 10 It
has now been unexpectedly di scovered that the SPF value of a sunscreen

t _ . i o . b
partiol e o o QRS (YA SASHiRRe "eladl] O AR AR g, 0T D"
of the presertitaniumydiotidosndralemirec Mo pohicy? bighdr § PEi salaks; tppicablyngr¢ater quniksaf s as

described in anese Publ | ] ~ 06-1358" ' -1631 i.-1, 02-088
13 “and- o S BRRERS esqdor hinithn of Wpjereen afept e adiee Al SRR of

i ncor por at ed Howsved gregacmantfibaciynsestngenippresemensip cirliengesh Yorhlalindn, bed for
use in sunscr een,gorrpom tions. ,gs f or exampl e, Iﬂ J,aé)anqgse a‘l;pl i cation

Di scl osure NFEPeCily wib rpgpsct gatabiliyys ¥t examplen staniun daxidatendsfo sgR\emediecsd ns i n
sunscreens h i iHe 2kl ,h@,qg rounds
the fluoror e?‘r:l (1 ?sé.e?u?&eﬁstﬁﬁ%rmggf?l%s%atp WE@E@%%%@?@&%) or is
bonded t o t heconRining@arisiarhbyistucopeasirations ofitisanium dioxide haveman unplegmgtopguimy

i nvention th : bl : W L ReCa~ the
subrm cr on {155 o) GRSl ARy Siblleie AZ S InAdER bl g

su(r]I pr ihsi nglt y mmmﬁﬁgm crmmmﬁpﬂsmrmmhionu?tmrmrﬂﬁ Eﬁ;qmgbeﬁﬁii ts

and character i CS, hav revi ou een.di sc ed. a en

di scovered t rfg&n&uéu %%?‘Péf‘ﬁp‘ﬁﬁwﬁ?%%“?’@% °Ba}$§5‘°8f°’ Rﬁﬁ&ﬁ“?‘f'ﬁar Bti?,’@?wear e
capabl e of ersnestetiogffictse SPF of sunscreen agents. The subm cron size of the
fluorocesin partigles.effecu 2 ~ the abiljty . .of tluororesin to achieve,
when conbi ned wi tﬁ’“ﬁ%“%’(fﬁ@'&’r'é‘é’ﬁ”&ﬁ‘éﬁi“?°‘§'°ﬁ&d‘gﬁ high Sgﬁé‘ d;‘f%ﬁ‘“(/‘&l’%"&f t he
sunscr een cormﬂﬁh&d:Mgatmew&wsessam&l WS w‘rgﬁgbﬁhwof&{a&réehm to about
| :00 rim preferabl et <vegn about .t00 to about 800 rim and nore

preferably alf8ths dtars fanboas, dhe SRF yalite o5 pungsssen semppsitian &y demapstmtadiin .S nown
inthe art. | d f ciyi : ) I or
exanple, is dﬁdgegﬁg%egh%’lbagig??ﬁu@93&1%@%@2?%73{0229%!3%3% s‘I o? 55{% ch are
i ncor por at ed paBiclsihaving s smdog skindextuny) Hpwvewer, they ingludéamponsptsiieaddisiontb thy any

articular t [ heres! i = v, t’l‘?ﬁ'ss Jnscreen
(F:)orrposi ti ons%‘%"%’b@r@'gﬁwﬁl n rcéigg}“}]%ﬁ?ﬁ%h%%f\g%- o] fﬁg'%z%srmosi t ~on
is related tcontngedeiondafinpweysof biostingdlic $AFef tplval sunsoreerseongdsitions. [¥isFF~ 2003

2l ong w -t REE S st e il Bt A B ERm M SN RRRC 7o

damagi ng t he sshscreen chmpositions tookwds wischowill bl eccapizhléd ko vler dverageaderpbihy pducehi ch i s
Il Kk f i pe .Gl '  f ' d d

tbr i cant - podSP PR asple st b3k ber B sdioashms PPl Cor o hyl en

("PTFE")) corfiumniayy dftlevinveasionief | on and available fromE. I. Du Pont de

Ne d Co ._The fl in i I ... and d f

Pol yrter i aat i on gr L BPSSRHEYARA a8: Dyt Totsaiob] olIPaN oA A S g BHORTIEENE Ky and

very inert chpfgiGaahded b W&ﬁeﬁaa;mtohegﬁ&&esi&mﬂn&BFEauaaﬁ&mgdag%gqrua&ae

present invention do not react with the other conponents o sunscr een

conmposi tion, RSYPecTesm pesptin 3 Prdsepiiokic veldgls. yThe sempasition prmancen e ghaprotestiMponent s.
The PTFE 10 i r 3 &ﬂpﬁg } L R R b .1to
about | t1.0 egfeeracogE‘t%%{))q‘bdtg zir‘ean\?\n/et!;g t o’*&%ﬁg“%gqn%%ﬁtl onf"“ﬁé“e?@% 'Pg 0.3 to
about ~. 0 perwwitassntdo thensarcAp erifansemisntyof tho phatopdotactivoeffdotasn be d@nonattated,

fluororesin ig,] t, i ila CO nent of. the t5nal gconposition.
The oil conpo%{a%’{aﬁ’ggﬂag '%E?L@ggﬁgh ggﬁ'&"tgp B‘Fﬁﬁ%{{?@aﬁv&g VRV C(r:rgpt abl e
vehi cl e that wishooysiding harder quaniitie.of ?heisl_lnsirlsstgdént. 'Eheu@hdionmwm&rt?wf t he I
present conposition can, in.general) inclyde other.i ,~- types o terials
Phat -ar e cobnioemesh orgrgiussHuir SERRt tor Aoy S B Fiinanan, o W & Rgpgdof
substanti al | ybhdoatir@!th$RF value 0P QinscrebA andRétRads Hr SedlBikg M€ Irrilaldy Rpciioied in
organic esters or, volatile or non-yolatile qils. For exanple) suitable

I | e
vol atile oi | sie#n arfpraviding photanpataction tithasyingdy applyngtodhaakindhenemppsitinase!
silicones. sumBpRgentitvérdioRt hi cone. octanethyl cycl otetrasiloxane. and
decanet hyl cyct opent asi i o; cane, or a m xtaure thereof. Non-volatile oils
i nclude, but are not 20 Iimted to, vegetable oils, such as coconut oil,
jojoba oil) corn oil) sunflower oil, palmoil, soybean oil; non-volatile
silicones, such as dinethicone. dinethiconol, dinethicone copolyol, phenyl
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4 7~ FFA 2903 WD 001 33803 PCT/ US99/ 19259 pol ydecene) i sobuune.

Non-vol atil e hydrocarbons include) for exanple, mneral oil, liqui d7 FFR 2003
para~ns. C? to C8 paraffns) isoparat3ns, squal ane, squal ene or petrol atum
The fiuororesin can be used to enhance the phocoprotective effect of
virtual ly any sunscreen agent to be applied topically. Accordingly, the
sunscreen agewb opassobe a Wi de variety 5 of conventional sunscr 9353

i ncl udi ng both organic and i norgani c sunscreen agents. Qher suitable
sunscreeni ng agents include for exanple, p-am nobenzoic acid) its salts and
its derivatives, ant I 0, uch as
Eusol ex 232) oi I sol ubl Jé&étﬁ?]gscp?gédr@w u%&gﬁ' tgi‘@%ﬁmﬁ qu%@i‘%{]%ﬁ%ﬁg?&ﬁ

ot her cinnanic atswe’waerrwraﬁdxf’e@ophawwa W&‘k?&hﬁh%(&ﬁ‘ﬁ SuRgcrean agerg begpuse\tkeSPF

tri hydr oxyci nnagg iferatek itk admag larg@ Quanitis aamhaw.clﬂ.s&&hydeMMImﬁﬁ&@n
ci nnamat e, hydrocar bon

n a articul ate
sunscreens such®¥& FMhc 6')?%’ gﬁ‘g'"& %%mgfﬁccfgg%gﬁ) “peﬂ‘f'ﬁ'éﬁﬁ' | 1B AAtE
benzal acet ophenofeganic aphihdigrhis sunfcrsrradgents)canibeaycidedx Whersamypvsitions endanethddsafithe i t S
sal'ts, o- and p; Q%W.Q%X@nm‘?mﬂfdﬂw%rf RO Jook GRI Bheaiihg ART boKiBlel M S
di azol es, quini he. s| aw, quinoli1ne derivatives, | xnzopﬁenones or casroxy or
nmet hoxy- substi Ffﬁ@&“benzophenones) benzophenone carbonate, uric and
vilouric acids. tannic acid and its derivatives. hydroqui none.
~sopr opyl di benzB ki b b M,ng@-{mow di benzoyl met hane. etocryl ene,
oct ocryl ene. y~Tate, r p- am nobenzoat e,

3,3, ~tri me%(hyI cycl dH@kwawa*atcé'dlv ?‘%lIh%'I'II‘éﬁf Yelte @f 2 sypsaresysomposition
ant hrani | ate, pcad bé/Rirkigdd-vaner mheaazmpdtvnacuadm@s suamcmmmeqas @):cnaaekmyItIIhexyl

~di t hyt b t |
B e o Dosureet: s AR b o TS RReh Tiskion oy Bh Gt hosd i P

conpounds. | n acopatit podicaras geSCpbeéﬁre-Iapaede éuubmpmtwt 06-16§880, or&S¢ Hee088Hant i s
an organi ¢ sunsgpQed pGNAS 0BG |he BHERXYCHNARIRLSeiP IncRFRAQAPNGBRRAR.. MOre
preferably, the organic sunscreen is ocn~l methoxyci nnanate. The anpunts
Wil vary- deperfdrairjesiin havmBecd prdupls describeiafor 158 inereenn coPRISItiang a3 5 Fyampfe-SPF.
Preferably) theina.tmum Applicatiod ADibclos el NBE T @RTH95 1S, 05-559138D0Hbwelert Gheali®udf 10
Dt he arBoein s MabecBiad 16 £ GIRRRIERnereBE ity Y4 UGl 68

measur es the anodnt 0 otectl on adal nst t hema t "a sunscreen
provi des. The rfl!'m%f'"f‘s 'bag'@ﬂ’"ﬂ'h‘st fpatedyivh f ‘I“%T‘?&°ﬁ\§ﬁﬂ‘l“°dd6§'éﬂ'(°’qmlﬂ"7° t he

| east exposur e cHasial Bicticn. MRGHicntinwRise the Adyadtaged tombining the lsingdrden Reftoliy ed
response |n. ~etyt he T . ndi r&aches
ho ki n et tHs oRar ARerdER ol 2 lobldl st i Wa R S SHBY REHENED |
subj ect ed. The aBbEdusg frijgtiqngn ghy skYy| 5‘!“&’0P°biﬁ‘5d4"9|°hﬁ'ﬁﬁ'g"5f'ﬁé‘aﬂ-' "Pt WELPUEY besPot ect ed
skin b~~ the Madlieded.unprot ect ed skin. (n particul ar, the present invention
provi des sunscreen 03|t|on I | reens
which have an SPE Vgﬁueecln rdllscioheré thaIa cc aﬂ%le%ff rf}(g% {“S§Wrbf-lru¥{%|'e§;§s are c%l%l%

fornul ated to obsmharcing éb&'tﬁ°f8m$iseﬂla?°"f§ei“&“éﬂbm‘6‘f’" tierbthe QH?WGF‘BRWS F@C'ﬁchl eve
an SPF of aMBouthelbility o?ﬂd%l?c,%sa@aah.e\wumﬂxlﬁaﬁ% Wi SOz 2. a6kt AMIRSPFS tO 6
percent to achi addl tion. to

t
SUNScr een agent §V fﬁhe sSnSfrFeascfmposmon 'I]h iPal lclf suet egcs fromoabo :hS’J nnll 3 aE&?Woﬁ

accor (o} resent I nventi on
sunscreen f or moimapréfembly berwdsm ghout 480 QHSO%Q‘PQ e regd ayemeferablmbdst ﬁ@m@erﬂfhe

titani um di oxi @GorbrsicRelidi de! fhle s@anothd uwngannecms UNSKJIBI8H RORBduStiondof

reducti on of abaout 35 percen invention) the
sunscreen agenfUmicras fjororesipy for ‘rfiﬁiﬁ’f%o'f' “f? Ego‘ﬁégmt@‘émﬁ‘fs %0

per cent by Mei gihich are inchrporated Iatemchunp'mt i While ﬁteisbmablby bounth by anyrpamicwa@n agent
I's about 3 to ghgyt, é&h@&ﬁ&@:'&k fERO b lke RAYAB! AGBoshbas GPIERLAliANG inkfBing

submi cron quoror ésin with sunscreen agents is the ability to reduce the
amount of irri P62k pkiht é‘I‘TI?@d“W"t'ﬁ'a‘E‘hé’ B artist! Pé‘iﬁﬁ%?fr"é&‘@“ migen fi2efi t at i on
caused by excessive anobunts of sunscreen agents used is conmonly known in
the art. By being able to reduce the anobunt of sunscreen agent and in
particul ar the inorganic sunscreen agent, titani um dioxide, and the organic
sunscreen agent, octyl nethoxycinnamate, tfe amount of irritation is
reduced. The conpositions of the present invention may al so conprise other
opti onal conponents. depending on the intended end use. These include. but
are not limted to. oil soluble colorants (such as D&C Green :6);

antioxi dants (such as BI-1T): chel ating agents (such as di sodi um EDTA );

di spersion stabilizers or thickeners such as clay, silica, fluorinated
surfactants, and other general surtactants. preservatives (such as nethyl
par aben): fragrances (such as pinene); fla~~oring agents (such as
sorbitoi): hunectants (such as glycerine); waterproofing agents (such as
PVP! ei cosene copolyner); 0|I-soluble fllnIforners (such as hydrogenated G9

oy



The benefit of conbining the subm cron fluororesin with a sunscreen agent

- 1s obtained in any type of a water-in-oil or oii-in-water enulsion, or 7FFB2003
anhydrous conposition. The conpositions of the present invention can be

used in any type of nmakeup or in any type of skin or sun care 2 ~ product.

Typi cal exanpl es include foundations) eyeshadows. eyeliners. nmascaras)

bl ushes, powd¥®g0/33Bgsti cks. |ipglosses. |ip paints. oil contr@cTilsss9ase
mattifiers) and sunscreen | otions. The present invention further conprises
pharmaceutically or cosnetically acceptable sunscreen carrier materials

sel ected as appnw&s&tﬁnfcmf whdamyiaergimcﬂtydloagshmmé buRscEdai bRt pRevén® the GEmel@Si I ed

for the corrp05|t|or} bei m lFE‘t q Suitable carrier materials useful for

the Sun R . )
sunscr een corrposr 1 ONS  as Herein are well known in the art. and

their selection is r%adlwrgremd@ tigyany, fleoripgted pobiiner avhjch gk ivkl| known foin bavingtiow The
present inventi Qi Jﬁ@eﬁ@slﬁé 5 bdirg BRI 2dS l;lﬂEanpﬁoQMérd Ip%rm}%pﬁm&réﬁt on to
the skin. The netho rrl:;)rlse }t__.,gplcall %)fﬁgﬁtot ﬁtf%lnasafe and
phot opr ot ect T veP3Wpfuopthyises (6TF b andeailable-rom jab &p Pors 4o
anount of the chéposnRid CdrparyCThe flgkiroresintioa pdivener 40d B @ Aegréervd patyniesizationl gheater
addition) the f&&osﬁoss o RRRC PPAL i RRARY b Uty Gfert BEmRIGS Fherdrll RO T ON

can be used to co I'm nate the ‘use of inorganic suUnscreens

sunscnm conposi ’("P'E'ﬁfs“ r?y A3giclepob the PrgseatARvaRjion flenst Gi‘ch@l‘h iether eqTpprents ef the

Ehar mageut i cal ,suﬁseﬂeeneas.amakxm bult hﬂreﬂ%&ﬁi&lcilly@ﬁb&xsoif'uhtdhenlﬁf @smh bntd. MHERTFEON can
e used in pai and_ coat i ngs rfa The jnhventio

further ill %t ra¥'°sa"‘ '" THEPTo r?'n a@BPouﬁ%ﬁabrﬁoW ’““Qz‘i% Ses: of e w%%'ﬁf)fgjél tion,
havi ng an SPF Gpmmwm. pneerabla@éwmungo pegFentipad mresrefmablv phpetftSitorboitd. Opr epar ed
as Follows: Malari airheviﬂaomm.Pha&srp&medJmBSn Qit Pmsdemf%trﬁsmmm%l onl at ed

Al coh__ol _~~ | ene . 4.5t 0 Phen
0.2 Drs od rr aﬁor@ﬁﬁgt can e anx cosmetica I)y or pharmaceuticallv acceptable vemc e %aﬂrhmcph‘cbnc -
(i.e.. oil based). The oil component of the present composition can, in general, include other

tvpes of materials that are cosmetically or pharmaceutically acceptable and which are

[
(s
f

substantially insoluble in water. The materials may be, for example, organic esters or volatile or

non-volatile oils. For example, suitable volatile oils include, but are not limited to. both cyclic

and linear silicones. such as cvclomethicone. octamethyicyvclotetrasiloxane. and

decamethylcvctopenasiioxane, or a mixture thereof. Non-volatile oils include, but are not

20  limited to, vegetable oils, such as coconut oil, jojoba oil, com oil, sunflower oil, paim oil,

sovbean oil: non-volatile silicones, such as dimethicone. dimethiconol, dimethicone copolyol,

phenyl trimethicone. methicone, simethicone; organic esters such as carboxylic acid esters and

glyceryl esters. For example, carboxylic acid esters can include isostearyl neopentanoate, cety!

octanoate, cetyi ricinoleate, octyl paimitate, dioctyl malate, coco-dicaprylate/caprate, decyl

25  isostearate, myristyl myristate; animal oils such as lanolin and lanolin derivatives, tallow, mink

oil or cholesterol: and glyceryl esters can include glyceryl stearate, glycery! dioleate, glyceryl
distearate, glycervl linoleate, glyceryl myristate. )

Alternatively, the fluororesin can be pre-dispersed in a hydrocarbon oil and. preferably,

in polvisobutene. The hydrocarbon oil may be any hydrocarbon that exists as a liquid at room

3C  temperature and has a relauvely low viscosity. Therefore, the hydrocarbon oil may be volatile or

non-volatile, or a mixture of both. Examples inciude, but are not limited to, straight or branched

chain hydrocarbons having from 1-10 carbon atoms, and other polyalphaolefins such as
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polydecene, isobutene. Non-volatile hydrocarbons include, for example, mineral oil, liquid
paraffins. C2 to C8 paraffins, isoparaffins, squalane, squalene or petrolatum.

The fluororesin can be used to enhance the photoprotective effect of virtually any
sunscreen agent to be applied topically. Accordingly, the sunscreen agent can be a wide variety
of conventional sunscreen agents, including both organic and inorganic sunscreen agents. Other
suitable sunscreening agents include for example, p-aminobenzoic acid, its salts and its
derivatives, anthrilates, salicylates, water soluble sunscreens such as Eusolex 232, oil soluble
sunscreens, such as octyl methoxycinnamate and other cinnamic acid derivatives,
dihydroxycinnamic acid derivatives, trihydroxycinnamic acid derivatives, paramethoxy-
ethyihexyl ester cinnamate, hydrocarbons such as diphenylbutadiene, stilbene. particulate
sunscreens such as zinc oxide and titanium dioxide. dibenzalacetone and benzalacetophenone,
naphtholsulfonates,  dihydroxy-naphthoic acid and s saits, o- and p-hydroxy-
biphenyldisulfonates, coumarin derivatives, diazoles, quinine slats, quinoline derivatives,
benzép-henoncs or hydroxy- or methoxy- substituted benzophenones, benzophenone carbonate,
uric and vilouric acids. tannic acid and its derivatives. hydroquinone. 4-
1sopropvidibenzovimethane. butylmethoxydibenzoyl-methane. etocrviene. octocryiene. 2-
ethvlhexysalicylate, glvderyl p-aminobenzoate, 3.53,5-rimethylcyclohexysalicylate.
methylanthranilate. menthy! anthranilate, p-dimethyl-aminobenzoic acid or aminobenzoate, 2-
cthylhexyl prdimethylamino-benzoate, 2-phenyi-benzimidazole-5-sulfonic  acid, 2-(p-
dimethylaminophenyl)-5-sulfonicbenzoxazoic acid and mixtures of these compounds.

In a particularly preferred embodiment. the sunscreen agent is an organic sunscreen such
as octyl methoxycinnamate or benzophenone. More preferably, the organic sunscreen is octyl
methoxycinnamate. The amounts will vary depending on the sunscreen that is chosen and the
desired SPF. Preferably, the amount of organic sunscreen is from about 1 to about 10 percent of
the weight of the composition. SPF is a value which measures the amount of photoprotection
against ervthema that a sunscreen provides. The number is based on the minimal er;vthemal dose
(“MED™), the least exposure dose at a specific wavelength that will elicit a delayed response in
ervthema. The MED is an indicator of how much energy reaches the skin and the responsiveness
of the skin to the radiation to which it is subjected. The SPF value is calculated by dividing the
MED of protected skin by the MED of unprotected skin.

In particular, the present invention provides sunscreen compositions of varying SPF
values. Tvpical sunscreens which have an SPF value in the range of about 15 to about 23 are

formulated 10 contain about 8 10 12 percent of titanium dioxide to achieve an SPF of about 23
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The benefit of combining the submicron fluororesin with a sunscreen agent is obtained in
any type of a water-in-oil or oil-in-water emulsion, or anhydrous composition. The compositions

of the present invention can be used in any type of makeup or in any type of skin or sun care

n
n

product. Typical examples include foundations, eveshadows. eyeliners. mascaras, blushes,
powders, hpsticks. lipglosses. lip paints. oil control skin mattifiers, and sunscreen lotions. The
present invention further comprises pharmaceutically or cosmetically acceptable sunscreen
carrier materials selected as appropriate for the form and aesthetic characteristics desired for the
composition being formuiated. Suitable carrier materials useful for sunscreen compositions as
3T described herein are well known in the art. and their selection is readily made by one of ordinary
skill in the art.

The present invention also relates to methods for providing photoprotection to the skin.

The methods comprise toblcally applying to the skin a safe and photoprotectively effective
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To prepare the composition, Phase [ and II materials are combined by mixing with a
homogenizer at 3600 rpm; this mixture is then heated to 70°C and mixed for about five minutes.
After homogenization. the emulsion is allowed to cool. Phase III materials. including the PTFE

2% provided by Shamrock Technologies Inc.. Newark. NJ, are combined with Phase | and II

materials by mixing, Finally. the remaining Phase [V materials are added and mixed together.
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1. A sunscreen composition having enhanced photoprotective effect comprising a

sunscreen agent and an oit component in cambination with a fluororesin polymer having a

submicran particle size,

2 The compositon of claim 1 in which said fluororesin has an average particle size of
about 200 to about 1200 nm.

3. The composition of claim 2 in which said fluaroresin is polytetrafluorethylene,

4. The composition of claim 3 in which said fluororesin is present in an amount of from
sbout 0.1 to about 10.0 percent by weight of the total composition.

5. The composition of claim | in which said fluororesin is present in an amount of from
about 0.2 to about 5.0% by weight and said sunscreen agent is present in an amount of from

about | to about 20 percent by weight of the tofal compasition.

6. The composition of claim 1 in which said sunscreen agent is pressnt in an amount of
from about 1 to about 20 parcent by weiglt of the total compasition.

7. The composition of claim 6 in which said sunscreen agent is organic, inarganic ore
combination thereof.

8.  The composition of claim 7 in which said sunscraen is organic.
8.  The composition of claim § in which said sunscreen agent is actyl methoxycinnamate.
10.  The composition of ¢.aim 7 in which said sunscreen agent is inorganic.

11, The composition of claim 10 in which said sunscreen agent is titanium dioxide.

9
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21, Use of a sunscreen composition for boosting the SPF which comprises the composition of
claim 18.
22. Use of a sunscreen composition for decreasing the irritation on the skin caused by a

sunscreen agent which comprises the composition of claim 1.
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