SUNSCREEN COMPCOSI TI ONS COVPRI SI NG ETHYLENE/ ACRYLI C ACI D' COPOLYMERS

TECHNI CAL FIELD The present invention relates, to n /s,d, pr I on
conpo- sitions which have inproved resi ‘stance to rg a éieg
sunscreen agent (s). BACKGROUND OF THE | NVENTI ON Th amagi ng effects of
sunlight on skin are well docunent- ed; In spite of this, people gre forced
to be in the sun for long periods of ti'me due to their occupation. X hers
are in the sun 15 for long periods due to their leisure tinme activities
and/or a desire to have-a tanned appearance. To protect skin fromthe
damagi ng effects of SUNSCBEENSCOHRGSI‘HGNSrcemrsgvccnmmst‘mmomnmve been
devel oped which absorb ultraviolet |ight Gﬂbimﬁ{syt hemal region. Many
of these 20 devel opnents have. attenpt e(f ?nprove the substantivity of

t he sunscreen agent, particularly |rrp|115c|.m||¢)qg ERipt ance’ to bei ng washed

ff b t ' Ex | f Pat ent
S Ten agh Sanuary 6 TRe PresSel InVer ralatar o neveicEkin: PAISEHED COmABT o

polymers to form sitiems i which 2Bavé | limpoovedic reisistanc@haoporybeoff wfe the -
insoluble in ghe §ap,§8;;§pa§ggﬂts, Gt her references disclosing

sunscreen conpositions con

Sunscreen ¢ ali nin poldWMude u. S Patent
, , , June 28, 1974 to B 95, 104, July 15
1975 to Karg. These cormesiamagivg aéfifedtsr of Gunlightoors s‘HshrTSreNiviéil Hocuineat-
oD et areha? oo R, e sHURSBE S50 "BBRbiched TS o S0 BBl sURDFGEIbo '
pol ymers al ong wipeniodsh of stimecduentmdbair. ocqupationy mQthesssarptinf thensun
continuous PohymeisE {drig periodsit BGe. tHCtMéir dieiSale Climen dRRIBEOSEAERP a !
he\ps 35 to bind tgresgon %Lgean 1:ta'(‘)"_'te ap;spkearr]'a ceo.we such approach is -2-

To protect skin from the damaging effects of the sun's rays,
sunscreening compositions have been developed which absorb
ultraviolet light in the erythemal region. Many of these

20  developments have attempted to improve the substantivity of the
sunscreen agent, particularly improving the resistance to being
washed off by water. Examples of such compositions are
disclosed in U.S, Patent 3,784,488, January 8, 1978 to Steinhauer
et al. disclosing organic soluble polymers to form a continuous

25 film on the skin. The polymers are insoluble in the sunscreen
agent. Other references disclosing sunscreen compositions
containing polymeric ' materials include U.S. Patent 3,821,363,
June 28, 1974 to Black et al. and U.S. Patent 3,895,104, July 15, (
1975 to Karg. These compositions all form continuous films with

30 the object being to trap the sunscreen agent on the skin.

‘Another approach to formuilating substantive sunscreen
compositions is to use oil soluble polymers along with the
sunscreen agent. The polymer does not form a continuous’
polymeric film but rather, being dissolved in the sunscreen, heips

'35 to bind the sunscreen to the .skin. One such approach is
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disclosed in U S. Patent 4,172,122, Cctober 23, 1979 to Kubik et al. Wile
the prior art suggests nunerous ,nmethods for inproving 5. the perfornmance
of sunscreen conpositions, there still exists the need for nore '
| mprovenents. One area of desired inprovenent is in the resistance

exhi bi'ted-Qy the conpositions to being rubbed off. The present inventor has
di scover ed..fhat maintaining the ratio Qt_sunscreen agent to polynmer within
a certain range.10 provides for inproved product rub-off while still .

i ntal i N0 JRAGN % WS Patlrt o112 191 Y BRASLIOI. H9S@ Wit @t the OilY,
sunscreen nmaterlal an T - of the above, it is

an obj ect ofl4 I

T © Tepr70VT-dc € s VT U
conppsitiohzﬁmfffﬁﬁ-fifff, ,:%ﬂ.,— er obj ect of the present invention to
by ect of the prB R rief afr sERoRbAl hybScdll wtthoad fob mprbuing®, | 0 P!
have gobd cébeepenfopmance of t sunscreen; compositionsynthere stil existexthessive
oo s Mt horUpphlieniise e aFbr ot oo mprotuint |||
ot her wi se i Hdi the é'&?i_‘_é?'Pcep'égbﬂfﬁiy he F%H’P%ghﬁﬂ?e{]"n 5?'&9 HHRRE ht .
SUMVARY  OFoffdE THeNipxésént Abventor Thes pdmemrdmubgt imaintaihingaostheo an _oiyl b
L0 5, YRS SRR CRRRRS o BRI IR N cuthO e 7,200
et hyl end0 ac Pypyidescifar c#pprovad progduct ruB-otf, while { still] maintaining 200t 0 10%
ot g s T bl g skt 1
:quregnm 1. o sipsdresn ﬁ'ﬁt‘ﬁiﬂe"mﬂ%ééﬁ'f ot %;ﬁﬁ"bff Bis from3500 to 4500. Y
~ In view of the above, it is an object of the present invention _ '
to provide effective sunscreen compositions. - - S
‘15 It is a further obiéct--of-:the present invention to provide
* compositions which are resistant to rub-off. S
It is still a further object of the present inv_entibn to
provide sunscreen compositions which have good" cosmetic prop-
erties (e.g., feel, rub-in, lack of excessive greasiness and/or
20 stickiness, etc.). - | |
o ‘These and other objects will become readily apparent from '
" the detailed description which follows. S
" Unless otherwise indicated, all percentages and ratios herein

are by weight. SUMMARY OF THE INVENTION
The present invention relates to an oil in water emulsion
sunscreen composition comprising:

A) from 3% to 17.5% bjr weight of an 0il soluble sunscreen;

B) from 0.25% to 1.25% by weight of an ethylene acrylic
‘acid copolymer having the formula -

Yy;

cI: =0
C) from 2% to 10% by we;'.ght 8% an emulsifier; and
D) £from 70% to 96% by weight of water; '
wherein the weight ratﬁio of A:B is from 12:1 to 15:1 .and
the ratio of x:y is from 1:9 to 1:24 and the molecular
weig_ht' of B is from 3500 to 4500. '
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-3 DETAI LED DESCRI PTI ON Essenti al Conponents. Sunscreen Agent The term

"sunscreen agent

as used herein includes the 5 speci fi ¢ conmpounds

et hyl hexyl p-nethoxyci nnamate and butyl net hoxydt benzoyl net hane and

m xt ures thereof,
absorbs UV rays i
present conpositi

The forner conpound is a UVB absorber while the | atter

nthe A range. . Oher sunscreens useful
ons are 2-hydroxy-4-met hoxybenzophenone and

di met hyl p-aninobenzoic acid. M xtures of these are also accept abI e'

are mxtures w
sunscreens are di

2-cyano- 3, 3- 15
2- ethylhexyl sal i

th .the previ ously ment i_oged sunscreens. Still other

as

gaIonI trioleate, 2, 2-dih droxy 4- met hoxy = beénzophenone,
ethyl 4-[ bis(hydroxy- propyl)] Dml'l@f?'bml@iPTION 2- et hyI hexyl

di phenyl acryl at e.

cyl ate, glyceryl p- W

3,3, 5-trinethyl cyshabepqeh A 'bncyl ate, nethyl anthranilate, p-dimet hyI

am nobenzoat e and™ 2.

| att er ‘compounds’
skin and are 3¥her

resistance to rubg Qtﬁoﬂ geﬁ%)
The anpunt of. themco oun

| nvention |s

12% Pol yner The pthe/ MeA usarigd. i nOtha- preawsereer® P asefaion in | Stive C qrebsmer

Acrylic acid Jer

my E
epeniﬁcbemnpqtmst oethyjhexyler pemethuxylcjnnamterrwm/ebutyl

he COHEOSItIOﬂS the present

compound is a t‘fvﬂ absor Fe‘l"B" pihe legten ,agﬁorbs U\ﬁ%ayg in

r alr e present

~of ethylene and anﬁiJ;&s‘iﬁéﬁi d: ar-ghff %ﬂ%ﬁ-me%%b@ﬂ?%ﬁhen\égr rlng’ 0 octyl

dimethyl p-aminobenzoic acid. Mixtures of these are also

-acceptable as are mixtures mth the previously " mentioned

sunscreens. still other sunscreens are digalloyl trioieate. 2,

'-dihydroxy-li-methoxy benzophenone, ethyl_ 4-{ bis(hyd_roxy_-

15.

20

propyl)]  aminobenzoate, . ‘2.—ethylhex'_yll ~ 2-cyano-3,3-

_ diphenylacrylate - CRIR e Z-ethylhexyi '

s_ahcylate. _ glyceryl p-amnnobenzoate, 3 3 s-trimethylcyclohexyl
salicylate, methyl anthraniiate, p-dimethyl aminobenzoate and
Z-ethylhexyl p-dimethyl amino benzoate. Mixtures of these iatter

_ compounds may also be used. These compounds do not penetrate
'the skin and are therefore beneﬁted to a greater extent by the
unproved resistance to rub-off than would compositions which do-

" penetrate the skin.

25

The amount of the compounds useful in the compositions of

the present invention is o 1 Sl s preferably
from 7% to - 12%; ' o
. Polymer |

30

. The polymer usefui in the present composition is a copolymer
of ethylene and acrylic acid. : These monomers:

Ethylene CH CH
Acrylic acid CH CH
' - C o

bu

are present in poiymeric form as follows. _

- 35
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[err] 35 -4- wherein the ratio of xiy is from 1:24 to 1: 9.
The wei ght average ‘nol ecul ar weight is fraom 3500 to 4500,
preferably from = 4000 to.- 4300. Enulsifier 5 Emul sifiers
suitable for use in the present invention can be any of a wide variety

di scl osed .jn the prior patents and ot her references. Two patents, which

di scl ose sytable enulsifiers are U S. Patent 3,755,560, August 28, 1973 to
Dickert et al. and U. S. Patent 4,421,769, 10 Decenber 20, 1983 to Di xon et
al. Preferred enulsifiers are anionic or nemenic although other types rray
al so be used. Another ‘feference disclosing an extensive nunber of °

emul sifiers |'s McCWhefeipnthe matior gk ¢y [isr fromEnul si fi:@Rsto Nort h YePeri ThA

Edi Td ion, ﬁ983| 15dwei ght &tﬁa@bLﬂoﬁFﬁla‘il %@hﬁtnspﬁ%m ECl u?iase% hexlyl a}] elebofoatt'y
aci ds, ethoxyl ate t et hoxyl a et hers oxyl ate al cohol s
phosphat ed esters, pB%tﬁr%Qlfy frtﬂﬂ ene f ?F@/ '8 her p‘h@bphat es, fatty acid

am des, acyl IactyEaulﬁlfleeoaps and m xtures thereof. Fatty al cohols such

as cetyl and sgearyl AERRAANEP Suiiie M GLE IROthe restht %w\ tideP BhIBe

as emulsifiers for purposes E resen i nventi on. es o?‘ suc
emul si fiers-incl udi"}ﬁo?&&ﬂ'f’ﬁyﬁﬁét\(gf Sl"é&ﬁ’ai’b t HyPFE’L’yPaMSXT'? 39t er -
nyristate, -pol yoxypéfeyendes. ( 100§0 Npateriter dkee .

tear oyl 21 act yl BN eisgibss SHABIE gy ) m@iﬁﬂ&
accept abl e emul si fwsﬁowcww etnab iandsi e he?&She
conposi tion angh ar pelémibér 20! ywdskadd lm%al @t alli eﬁ#&f@ﬁmaﬁ;ﬁmér& Wre
lU chain fatty % anionic or nomomc arlghoug% q\elg_mtitpggr %;[a% also be wused.
" Another reference disclosing an extensive number of emulsifiers is
McCutcheon's Deterjgrents & Emulsiﬂers, North American Edition,
. 1983, } C
15 Suitable emuisifier types 'include ethoxylated fatty- acids.
ethoxylated esters, ethoxylated ethers, ethoxylated alcohols,
phosphated esters, polyoxyethyiene fatty ether phosphates, fatty
acid amides, 'acyl lactylates, soaps and mixtures thereof. Fatty
alcohols such as cetyl ‘and stearyl alcohol and cetearyl alcohol are
20  also regarded as emuisifiers for purposes of the present
invention. - . : -
Examples of such emuilsifiers include polyoxyethylene (8)
stearate, myristyl ethoxy (3) myristate, polyoxyethylene (100)
monostearate, lauric diethanolamide, stearic monoethanolamide,
25 _hydrogenated vegetable glycerides, sodium steardyl-z-lactyléte
. and calcium stearbyl-z_-lactylate. Soaps are also acceptable
emulsifiers. The soaps may be formed in situ in processing the
composition and are preferably alkali metal or triethanolamine salts
- of long chain fatty acids. Such soaps include sodium stearate,
30 - triethanolamine “stearate and the similar salts of lanolin fatty
acids. | o
The emulsifier, or mixture of emulsifiers, is present at a
level of from about 2% to about 10% preferably from about 2. 5% to
about 58%.
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30 triethanolam ne stearate and the simlar salts of lanolin fatty acids.

'_The enul sifier, or mixture of enulsiflers, is present at a level of from

about. 2%to about 10% preferably f r'om about 2.5%to about 5% 35 -5-
Water Water is the last of the essential conponents of the present
conpositions and is generally present. at a level of from70%to 1(" 96%
preferably from - 75%to 85% 5 Opt i onal Components The =%
conpositions of the present invention may contain in addition to the

af orenenti oned essent;j.al- conponents a wi de varfrety of additional oil
sol'ubl e materials and water soluble naterials. Among the optional oil
.soluble materials Mnonvol atile 10 silicone fluids such as pol ydi net hyI

si | oxanes with vi scosiwates is2 e Ngst rofnthelkgséntial t:empmﬁtsleﬂ,tﬁGOpresent

tistok t Th | i f. Do
o orat o a6 | neosREIRE p 38" GeBt AR reBBhe, ¥ 3 ARH. S, fHoR .
include fatty al co¥8lto such 46%1prefarably fremhol an?h® te earyl 8kcohol ;

esters .such sas SiGenatl combahdrtse. |auryl nyristate and isopropyl
palmitate;, oils s a oil, cottonseed oil, peanut oil

and sesane oil; waxes The heompositiens a?{rrﬁ ec Aresent, Joveptipn amay’ \ﬁB!?ta"" in
beeswax, and cast(zrddmon toatind lalﬂoremwtmaedvessemmauomoooepmenwmewehnew 20

Lt 7 e ARG BBl Bk fAbE b gL "
phase materials may: i rﬁlmmguathPy Qﬂtmﬂls@“upsﬁlcbbbo!l?te'zw&oﬁfehé\matlle .
conposi tion, Rpef &inddne Uﬂuld% %ﬁ és)%o%nmethyl Wk&hé&‘ahiﬂlatﬁscéﬂtﬁ?' e
materials may aI Soratr)'lgup r?orl]lg agout 10 to about 100,000 centistokes at 25°C. -
" These siloxanes are available from Dow Corning Corporation as
the Dow Cornlng 200 series. L
Other oil soluble materials include fatty alcohols such as
15 cetyl alcohol and stearyl - a_lcohol° -esters such as cetearyl
~ palmitate, lauryl myristate :and ‘isopropyl paimitate; oils such as
-castor oil, jojoba -oil, cottonseed oil, peanut oil and sesame oil;
waxes such as petrolatum, cersin wax, carnauba wax, beeswax,
and castor wax; lanolin, its derivatives and components such as
20 acetylated lanolin, lanolin alcohols and lanolin fatty'aclds. Sterols
such as cholesterol and phytosterol are also useful herein.
. These optiona'l' oil- phase materials may individually comprise
¢ . up-to about 20% of the total composition, preferably up to about
_ 108. _ _ _ - e
25 - Additional water soluble materials may also be present in the
| compositions of this invention. - Included ‘are humectants such as
'-g_lyce_rln, sorbitol, propylene glycol, alkoxylated glucose and
- hexanetriol; tyrosine; thickening agents such ‘as carboxyvinyl
- polymers (Carbopo')l'sR - offered by B. F. Goodrich Company,
30 such polymers are descrlbed in detail in U.S. Patent 2, 798 053,
“Jduly 2 1957 to Brown; .- - P ethyl
celiulose, polyvinyl alcohol, carbbxymethyl -'cellulose. vegetable
gums and clays such as 'Veeg't'JmR. (magnesium’alumlnum silicate,
'R. T. Vanderbiit, Inc.); proteins and polypeptides; preservatives.
35 such as the methyl, ethyl, propyl and butyl esters of hydroxy-
" benzoic acid (Paraben_s. - Mallinckrodt Chemical . Corporation),
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conposi tions of this invention. .included are hunectants such as glycerin,
sorbitol, propylene glycol, alkoxylated glucose and hexanetriol; tyrosine,
thi ckeni ng agents such as carboxyvinyl polymers (Carbopols[err] - offered
by B. ‘F. Goodrich Conpany, 30 such polyners are described in detail in

U S. Patenf. 2,798,053, July 2, 1957 to Brown; -

et hyl celhukése, pol yvi nyl al cohol; carboxynethyl cellul ose, vegetable guns
and clays such as VeegunR (nagnesium alum numsilicate, R T. Vanderbilt,
Inc.); proteins and pol ypeptides; preservatives 35 such as the nethyl,
ethyl, propyl and butyl esters of hydroxy- befzvic acid (Parabens -

Mal | | nckr odt . Chem- =Cor por,atjomn).. .. -6--EDTA, nmethylisothiazglinone and-
i m dazol i di nyl ur eggdr'_&r'ﬁﬁ{qylﬁ@'?z‘gm%naﬂgb{ﬂ'g?fﬂliﬁgﬂ urees dibermel] 1t
agent such as sodi um Sytdonx Lakoratories ks sindn dry dalkalide sgeritesiuchl iage sodium
desired, part of t . i : 'tﬁhﬁ% i.c . REesent. .. 5

The optional water . réa'?;e&%%?gr ﬁgTagg'r%*; 1'n i\g/‘lg%él;wz}h ee%??'sg{; u%e%tj%edabgﬁft
20% of the total c&fpthe fatdy acide s, Hiickenas whichhaisy bedpresaet.pr esent

conposi tions ngy al so CTié ptioRdEWater pHasel MatdHiald SRdy ShifviBUAIN SCmmpHiéd
as perfunes and dyq@n éo o Hirhogglp%f t|he co&!pesmlon? herein is
preferably In the Mhd ahoyt, 343 o the fotal; gomposition, gr ?’?%&Ye‘l‘%r@eab?‘l‘ifat'
the mean particle dJi0%e of the dispersed oil phase materials (e.g.,
sunscr éen, pol yner, perf“gr?esgﬁtccam \sH16AS by Bidoh '
the range of from 5. 15 to . ﬁu_lo m§cr ns %ﬁ%ﬁ%ﬁé%‘@%ﬁﬁa%ﬁ}
the particles bei nGeFthetic RYRPases such, a8 Panfumes and KREFACTURE The
cQnposi tions oflot he pr éBeenipH of cthiei compasitions (Heepi ¢l dﬁf%byﬂn nibleNPghge
described In the BgarplaSapalt 4.5 to about 9 | NDUSTRI AL - AFPLI CABI LI
' ' It is preferred that the mean particlé size of the dispersed
oil phase materials (e.g., sunscreen, polymer, perfumes, etc.)
dispersed in the aqueous phase -be in the range of from 5
15 to 10 microns with greater than 75% of the particles being
less than 12 microns. . '
' METHOD OF MANUFACTURE _
The compositions of the present invention can be prepared
| using the method described in the Examples.
20 INDUSTRIAL APPLICABILITY :
‘The compositions described herein are particularly suited for
protecting the skin of the body, particularly the face. - An:

N2 _ effective amount, from. . 0.5 mgh:m2 skin to 5 mglcm2 '
~ skin, is used and rubbed into the skin.
5. The foliowing Examples further describe and demonstrate the

preferred embodiments within the scope of the present invention.
The Examples are given solely for the purpose of illustration and
are not to be construed as limitations of the present invention as
many variations thereof are possible without departing from its
30 spirit and scope. I - ¥ '
' ' o EXAMPLES | - VI
The following example compositions are representative of the
'present invention. _ -

35



The conpositions described herein are particularly suited for protecting
the skin of the body, particularly the face. , An effective anmount, from
0.5 ng/[err] skinto 5 ng/cnR skin, is used- and rubbed into the skin.
.25 The followi ng Exanpl es further describe and denonstrate the '
preferred enbodi nents within the scope of ‘the present invention. ‘Fre.
Exanples are given solely for the purpose of illustration and are &gt to be
construed-as limtations of the present inventd on as many varlatlons

t hereof are possible-without departing fromits 30 spirit and scope.

EXAMPLES | - VII The foll ow ng exanpl e conmpositi htage represent ative of~
the present I|nventi - 7- \\ei ghf; % Gqyrpone N
VI VIII Ethyl hex Qép?n-eg&ﬁoxym r!rna- h n'afg & —6 00 2 OYHS 5

4.5 7.0 7. zﬂ‘}ghwlyp'l\/bt hoxydi - benzoyl met-hane- 4.00 1.0 2.5 3
~.0 -3.0 10. 0 %néthsgcpgi,ﬁﬁe/Acryl at e Copol yner 0. 75 0 25 0.45 0.55

-0_.75 1.25 0.5 10 Glycerln ' ' 00 5.0
Petrolatum ° 1.5t 50 2 00590 32% gg g? met 'icone‘%grr] 30 '
0.50 0.30° 0.40 BOtydOMethaydio. 40 St ea_r eth-100 - . 48 0.48 0.7
0.375 0.90 0.70 ithis ,'Manos,t gay.qtzes.. gzo | 0331,9_ s &3 0 875
0.80 '0.30 Cetyl A‘@'&ﬁgf %3 1 150 1.20 Stearic
Aci d .52 2Ethvlstze/Af10‘Y?zte 0. 52 0. 52 0. 52

: Copolymer 0.75 -..0.25. 0.45 ~.0.55 0.75 1.25 '0.5
10 Glycerin ... ... 3.50. 6,00 5.50 _4.00 3.50 2.00 5.0
Petrolatum - = 1,50 2,50 2.00 ~ -- 1.50 0.50 2.0 <
Dimet_hicbhez‘ - ~,30  0.50 - 0.30 0,40 0.30 _0.20 0.40 -
~ Steareth-100 .48 0.48 - 0.7 0.5 0.375 0.90 0.70
 Glycerol o S |

15 - Monostearate . .32 0.32 0.8 0.5 - 0.875 .0.80 0.30
Cetyl Alcohol 1.20 1.2. 1.0 1.0 1.0 1.50 1,20
Stearic Acid .52 .52 .52 -0.52 0.52. 0.52 0.52
Carbomer 934> .08 .08 .15 0.15 0.18 0.20 0.10

 Carbomer 941 .06 .06 .08 0.08 0.05 0.05 0.10

20  Methyl Paraben” .20 .2 .2 .2 0.20. .2 0.20

Propyl Paraben .10 . .1 .. .1 010 .1 0.10
Imidazolidinyl | _ "
Urea =~ .10 .1 T 1 a0 .1 0.0
Tetrasodium . o : . . : W
25 EDTA S0 - 10 .1 0.10 |
 Tyrosine L0 a1 a1 a0 a1 0.0
Potasslum - . ' L
Hydroxide .31 0.35 0.37  0.35 0.395 0.32 0,37
~ Titanium Dioxide .30 0.20 .0.30° - 0.30 - 0.40 - 0,50 0.40
30 Perfume .18 0.08 0.15 0.18 0.10 0.25 0.15
Water '79.90 83.86 81.08 83.37 79.455 72.91 80.66

TOTAL . 100.00- 100.0 100.0 100.0 100.0 100.0 100.0

! Offered by Allied Chemical Company -as--A-C' 540A -having a
35 weight average molecular weight of 4271 and having 5% ethylene



Car boner 9343 . 08 .08 .15 .0.15 0.18 0.20 0.10 Carbomer 941f[err]

. 06 . 06 .08 0.08 0.05 0.Q5 0.10 20 Methyl Paraben .20 .2 .2
32 0. 20 .2 0. 20 Propyl -Paraben .10 101 1 0.10 .1 0.10
| m dazolidinyl Urea - .10 .1 .1 .1 .10 .1 0.10 :
Tetrasodi um 25  EDTA - .10 .1 .1 .1 .10 .1 0.10
Tyrosihe -~ .10 .1 .1 .1 .10 .1 0..10 Pot assi um Hydr oxi de

.31 0.35 0.37 0.35 0.395 0.32 0.37 TitgniumDioxide .30 0.20 0.30
0.30 0.40 0.50- 0.40-30 Perfune - .18 0.08 0.15 0.18 0.10

000106, 0 5009 TImeinpRIB0 ook (55 6 Thrbiiy 8 BE-200. 50 A
Conpany as AC 540/ 'r’éﬁ?‘gﬁﬁyg‘“&ﬂ._P°]'YW'ET§W?P“¢J$8%§§ng"l'e}ceBP%'F‘Cﬁei ght of 4271
.and _havi ng 5% et hyl direservatBres2offerediibyeShytoni Laba@matoriés er ed by Dow Corning -
as DC-200 Carboxyvi nyl THQ'&BH%IeScfﬁEﬁ&;%g}QnPycaﬁ- bk: m&8O %y Ca'&d?ri&ﬁ@%‘éﬁsbl{?‘(»gggi g '

of fered by Sutton Laboratories . ve conpositrons ‘can b
the following  RRGEBLS #Sadeseribed:ved: Part

Material | . Part - ~ Water Carborer 93ategialponer  941 10
Met hyl Par aben Pr 'op_¥I' Par aben Q yceri n‘ﬁalttler - Ethyl hexyl

p- net hoxyci nnamat e o
Carbomer 934

; _ Carbomer 941
10 , : o ‘Methy! Paraben

k\/ L L Propyl Paraben
' -Glycerine
. no : E_thylhexyl p-methoxycinnamate
15 _— Butyl Methoxydibenzoyimethane

.Cetyl Alcohol
Glyceryl Stearate
| - Steareth-100
. _ : : - Stearic Acid -
20 ' _ ~ Dimethicone
| Petrolatum _
Ethylene/Acrylate Copolymer

N\ | i | ~ Tetrasodium EDTA .
25 L Potassium Hydroxide
‘Titanium Dioxide

v ) | _' L :Tyrosine -
. - . . . Imidazolidinyl Urea
| 30 . Perfume

The composition is made by mixing the water phase (Part i)

materials at 71-99°C in a scalé-mouht_ed mix tank fitted with

 baffles and an agitator. The oll phase (Part I1) is mixed . at

35 71-110°C in a se_paraté mix tank fitted with an agitator. Both

Part | and Part Il are mixed until hombgeneous phases are
obtained. ' -



15 ' - Butyl Met hoxydi benzoyl met hane Oetyl Al cohol
A yceryl Stearate Steareth-1 00 Stearic Acid 20 o
Di net hi cone Petrol atum Et hyl ene/ Acryl ate Copol ynmer 111

Tetrasodi um EDTA 25 - Pot assi um Hydr oxi de Ti tani um
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Per f une The conposition is nade by mxing the water phase (Part 1)"5,1
materials at [err] in a scale-nounted mix tank fitted with baffles and an

agitator. The oil phase (Part II) is mxed'ét 35 71- 11000|n a separate
mx tank fitted with an agitator. and ‘Part- 1 - ?he m xed unti |

P
horogeneous phases ar@%ﬂﬁ#ﬁe‘?f‘ase 9" ‘fﬂe‘s\/\éﬁ'?ﬂ RumRed ("P’??r ¢)0i| Phasen -
pulrrpeﬁ i nt(() t he c[ltht)’rlaBen(a?F}alnohh) equaartoacmumo? efUtte bl ifasklParaf lltlhfe
oi | phase (Part e [ rom -
about - [err] . c?l Slgnﬁ%&' rﬁ%fﬁx o?rﬁo%énggug r%g??u?agu}gm g'lok\hecefb%&t _
The oi |l / wat.er préﬂrr?@‘l% antbnagitatedd untilo at Ihemogeneonsgniniuee ﬁh&béale‘ﬂdlst 1)

and held at' ‘g tenmad adilwater pl‘élﬂ‘katlguihérﬁrpdmﬁ’édtidtbl the | AGRAAIMY LWatdr e
t hen added. whil e |ntﬁ;n|ng %FB ntan hoId| f ratu afg%g [err]'
The conposition iR3he 353 sHedNeh S@I‘? e 5’?&53 E‘Efﬂ%?éﬁ ™ Gn
ul trasoni ¢ probe Pe@t &l ﬁmgrédlewtsr a@re ther. sdded vkgllm mainthningt agitation
frequency may Falid hbfithg the! Qen‘l;geil"a'fzre alhﬁ-%aéos'fﬁé)'&oh%oélll&l‘% then
processed
' ) passed through a closed vessel equipped with an ultrasonic probe
10 at the flow rate of 0. 5-6.5 kglmm. The ultrasomc frequency may
range from 15 to 40 kHz. The composmon ‘is further processed \-)
through a heat exchanger and/or jacket coolmg to a temperature
of 71-99°C. The part IV components ‘are then. added while
'mamtaming agitatlon until a homogeneous mixture: is obtamed
15 The composltlon is then pumped through a heat exchanger to
cool to 21-32°C. W_hlle wal_tlng to reach steady-state operation,
the composition may be recirculated back to the mix tank. The
composition is then packed mto glass bottles. '
The composltlons are all ‘easy to apply, exhibit unproved
20 rub-off resistance and provude protectlon to the area of the skin

treated
|  "EXAMPLE VIII
A composntlon identical with. Example | except that ‘the - .
. 'ethylenelacrylate copolymer level was’ 0.5% was prépared.. e
25 The composutions were tested on panelists uslng the followmg

procedure. Each panelust does the following:
1.  Washes her face with soap and water.
2. Dries her face with paper towel.
3. Wipes her face' With cotton wetted with ethanol. |
30 4. Applies 200 mg of the first composition on one side of
' the face and 200 mg of the second composntlon to the other
~ side. - '
5. Waits § mmutes after product appllcation. '_
: 6. Extracts a 1.5 cm? - circular area on left snde wnth
35 ethanol ( 3 5 mll usmg a tygon tubing as follows (a) the



t hrough a heat exchanger and/or jacket cooling to a tenperature of. [err]
The part IV conponents are then, added while maintaining agitation until a
honbgeneous mixture is obtained. 15 The conposition is then punped

t hkough a heat exchanger to.cool to [err] Wile waiting to reach. -
st eady- s‘ta,t,f :operation. the conposition nmay be recircul ated back to the m x
tank. = Thec€Bnposition is then packed into glass bottles. The conpositions
are all easy to apply, exhibit inproved 20 -n@b=of f resistance and provide
protection to the area of the skin treated. EXAMPLE VII1 A conposition =
identical with Exanpi &YFoRXubIRg tifaPressedcemthenchesk andt 3. % aps|alaehol| isve)
was 0. 5‘;{() W?S| Ip_re.par ed- plited insidél'hﬁecwﬁiﬁklﬁj t’(bg@ft&ﬁﬂ%?ﬁﬁiﬂ% qnepaa&kéls;sﬁ :
using the follow ng pr : panel | st _.does, I owi.ng. 1. shes
her face with soap and?%g eéc? af'sag%’%ignﬁgr nte.2 8 f’ﬁ ‘f?jﬂ@F&'B%?s}"&(‘\’/?a

W pes her face wi th coebdnbvene eepeated, cidlanbe .ex@Pact from & is Apfledeto M Ny -
of the first compositigamenenal Sidlamedrié Madiecss A GR0-T Blon N, SEG0Q

uc

conposition to the ot-hfglg _su;ﬁ. 5. VWaits 5 mnutes after pro

application. 6. Extralt?rough d [are,repeptad aMsingathe, pther scheek, and 33
ethanol ( 3.5 m) usi ndiffetengovolumetrig fkesk.ol | ows: (a) the -10- tygon
tubing is pressed on the c ' dund. o h i laced inside th '
tubing, (b) after 1.5 ?ﬁnu?ggéﬁﬁtg gﬁ%ﬁoﬁﬂol'selpgur:sgng.l\?edgxatﬁaca‘t'?réngf%ﬁgz‘(fei %Fo a
10 mM volunetric flask,th'(%'ﬂhasﬁﬂd b are repeated, (d) the extract fromc is

added to the 510 8aMeEdeh MroNmletrR! Fidskl i8S kh@p hhedeﬁfaﬁaéi&%th,
(e).a through d -are e{hea%%?t ed wusing the other cheek - and a different

vRlunmetric flask. _ _ _
9. The absorbance of the extracted solutions are read

using. a UV spectrophotometer, the instrument having been
- calibrated using the absorbance of standard sunscreen
15 ~ solutions. ' L | | |
10. The percentage of sunscreen recovered is then
determined by taking the . ratio . of absorbance from the
extraction at 4 hours and the extraction at 5 minutes. |
_ In the comparison of Example | with the composition with
20 only 0.5% of the ethylene/aci'ylate copolymer, Example | retained
56% of the sunscreen applied while the 0.5% polymer product only
retained 43%. ' ' :



J

absorbance of the extracted solutions are read using a

"spectrophotoneter, the instrunment having been calibrated using the _
absorbance of standard sunscreen 1 5 #ol utions. 10. The pgrtentage
of ~ sunscreen recovered is’ then deternined by taking ‘the ratisg of
absorbance from the extraction at 4 hours and the extraction at.5 m nutes.
In the conparison of Exanple | with the composition with 20 only 0.5% of

t he ethyl ene/ G42§MEt e copol yner, Exanpl el - retained 56% of the sunscreen
applied while the 0.5% pol yner product only retained 43% 11 Cdains 1.
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wei ght- of an et hyAdne £zomyBhc tacld.5%pbyyweigh vPﬁgaPh@iF-'oF'%PBl?eW]’séfeen;

from2%to 10@6by&ﬁeiggbm 0.28%c®d! 1i.258" byawdibht bEOEN7@thiel@%abyylic
wei ght of water; erein the V\Sly%l’e]t ‘rati,o OghA: B.issfrom 12:1 to 15:1 and -
the ratio of x:y is fR@SHI1coPPIYHes, having, the EQXRRIR veight of B is from

3500 to 4500. 2. A conposition according to Caiml which also contains a

humectant. 3. A conposition adCH,&i €09 CCH;nCH)gherein the humectant is
glycerin. 4. A conposition aCcorg],ng.: tzo-_.,an_y:--o_f- 'CI:CI aiorr-g_s__-_;L‘ to 3 which al so

C) from 2% to-10% by weight QP an emulsifier; and

‘D) from 70% to 96% by weight of water; o

wherein the weight _i'_:a__tio of A:B is from 12:1 to 15:1 and
the ratio of x:y is 'fr_:qm-l_:s,-.-.to__31-:_'24- and the molecular
weight of B is from 3500 to 4500. -

2. A composition according to Claim 1 which also contains a

3. A composition according to Claim 2 wherein the humectant is -
- . glycerin. o T o : .

4. A camositionaccording to any of Claims 1 to 3 which also
contains at.hickming agent. S o

5. A composition accordingto Clai.m ‘4 wherein the thickener is
a carboxyvinyl polymer. ~—~ |

6. A composition according to any ofc:laims 1 to 5 wherein the
i ed from 2-sttyihayl |

p-methoxycinnamate, butyl methoxydibenzoyimethane,

p-aminobenzoic acid and mixtures thezeOf- N '-‘_ N |

7. A conposition according to any of Claims 1 to 6 _viherem the
emilsifier is a mixture of anionic and nonionic emulsifiers. -

7. After 4 hours, repeats the extraction procedure m\um CT
8. Each volunetric flask is then filled to capacity \ gm The ‘
L M S * ,

R



tontains a thi ckening agent. - 5. A conposition according to Claim4
wherein the thickener is a carboxyvinyl polyner. 6. osition accord
0 any of Clains 1 to 5 wherein the suniscréeen is selected from

2- et hyl bexyl p-nethoxyci nnamate, butyl nethoxydi benzomm

2- hydr pxy- 4- net hoxy- benzophenone octyl dinme WMIH%H& c
acid and @%ﬁures thereof. 7. A conposition according to @ny o al lto
6 wherein the emulsifier is a mxture of anionic and nonionic emul sifiers.
-12- -8. A conposition:aceording to any of-}@lains 1 to 7 which in addition
contai ns petrolatum 9. A conposition according to.any of aims 1to 8
wherein the oil phase-particles have a nmean particle size of from5 to 10 =
mcrons. 10. A ned-holl asmpesisien Ecaordikg red enynof\Claims k dop? iwhichy inhe

followi ng steps to bgadieiém 'coREaiIms gtrbPatkdd, exposure: (A) applying from0.5
ng/[err] to 5 ng/[err] of a conmposition according to.any of Cdaimlto 9 to

the skin area desired to be protected; and (B) rubbing the conposition into
t he skin. - 9. A composition according to any of Claims 1 to 8 wherein the

oil phase particles have a mean particle size of from 5 to
10 microns. '

10. A method of protecting skin form W rays comprising the
) following steps to be performed prior to UV exposure:
\_/ : (A) applying from 0.5 r_ng/c:m2 to 5 mg/_c:m2 of a
composition according to any of Claims 1 to 9 to the
skin area desired to be protected; and
(B) rubbing the composition into the skin.




