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ABSTRACT

Aqueous liquid compositions are provided, which comprise nonionic polymers, such as
. polyvinyl alcohol (PVA), polyvinylpyrrolidone (PVP), or combinations thereof, and which are free
of or substantially free of salt-forming groups, and which optionally comprise one or more skin
benefiting agents selected from the group consisting of salicylic acid, glycolic acid,
thiodipropionic acid, and mixtures thereof. The agueous liquids form solid, flexible films after
direct application to skin, and the films may be peeled from the skin to remove adhered keratotic
plugs from pores of the skin. The compositions are easily applied to skin, without dripping, with

fingers, a brush, or other applicators.
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AQUEOUS COMPOSITIONS COMPRISING POLYVINYL ALCOHOL AND POLYVINYL
PYRROLIDONE FOR USE IN REMOVING KERATOIC PLUGS FROM SKIN PORES

FILLD OF THE INVENTION

[B0G01] The present imvention relates generally to methods and compositions for
rermoving keratolic plugs from pores ot human skin. More specifically, the present invention
relates to aqueous liguid compositions comprising nonionic polymers and optionally skin
active ingredients, which form solid films after application to the skin. The films may be

peeled from the skin to remove adhered keratotic plugs from pores of the skin.
BACKGROUND OF THE INVENTION

(0002 ] Keratotic plugs, such as blackheads or open comedones, are known to form in
the pores of human skin from the keratimization of dead epidermal cells combined with dust
and sebaccous secrctions.  Such keratotic plugs are commonly found on the face and are
gencrally considered to be aesthetically displeasing. Unfortunately, facial cleansers and
makeup removers, which do not use physical pulling force to remove keratotic plugs, are not

well-suited to elimmate such skin ailmenis.

[0003] Deep cleansing pore stiips with adhesive on one side and a backing on the
other are known. Although these strips allow for the removal of keratotic phigs by peeling
the strip from the skin, their fixed size and shape make i difficult for many consumers to
apply the sirips to certain arcas of the face. For example, the presence of 2 backing layer may
make it difficult for a consumer to apply the strip to the side or crease of the nose. Moreover,
the adhesive layer sometimes detaches from the backing when peeled from the skin, which

decreases the efiectiveness of the produact.

LHUIRY U.S. Patent No. 5,512,277,
discleses direct application of liquid compositions to remove keratotic plues.  The
compositions disclosed thersin comprise a resin functionalized with salt-forming groups.

Upon applicaton to the skin, the resin is allowed to dry to a filma, which is then removed
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along with any keratotic plugs that adhere to the resin.  Although such COMPOSItions are
theoretically more convenient than the above mentioned pore strips, they uniortunately suffer
from low viscosities due at least in-part 1o the inclusion of salt-forming groups. The
compositions may therefore drip during application, making them difficult to apply to
particular areas of the skin. The patent teaches that “pack preparations, which are apphed to
the skin and peeled off after dried, and which generally contain a nonionic polymer such as
polyvinyl alcohol and polyviny! pyrrolidone as a major component of a tilin torming agent,
are sbll not sufficiently effective for removing dirt from the skin pores and ¢specrally for

removing keratotic plugs.”

[B005] U.S. Patent No. 6,159,493,

discloses an acne extraction patch coated with a polymer solution comprising 0.5 % to 5 %
polyvinyl alcohol, 1 % to 20 % polyvinyl pyrrolidone, and an excipient.  The polymer
solution 18 applied to the acne patch, which is moistened with water and applied to the face or
nose. The polymer solution is not applied directly to the skin in the absence of the acne

patch.

[00006] The toregoing discussion is presented solely to provide a better understanding
of the nature of the problem confronting the art and should not be construed in any way as an
admission as to prior art nor should the citation of any reference herein be construed as an

admission that such reference constitutes “prior art” to the instant application.
SUMMARY OF THE INVENTION

{6057 ] it has surprismgly been found that aquecus liguid compositions COMPrisSIng
nomionic polymers, such as polyvinyl alcohol (PVA), polyvinylpyrrolidone (PVP), or
combinations thercof, which are free of or substantially free of salt-forming groups, may be
cmploved to remove keratotic plugs from pores of human skin. Such compositions are easily
apphed to skin, without dripping, with fingers, a brush, or other apphcators. When zllowed
to dry to a flexible, solid film, the nonionic polvmers adhere to keratotic ptugs such that the

plugs may be removed from the pores by peeling away the film from the skin.

(00U In one aspect a method for removing keratetic plugs from pores of human skin
is provided. In a first step of the method, an aqueous liquid is applied to skin suffering from
keratotic plugs. The aqueous liquid includes from about 10 % to about 206 % by weight PV A

and trom about S % to about 15 % by weight PVP. The aquecus liquid is substantially free of

o
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polymers contaming salt-forming groups and has a viscosity of frorm about 25,000 c¢ps o
about 200,000 ¢ps. Once the aqueous hquid 1s apphed, waler and optional volaile solvents
arc allowed to evaporaie such that a flexible, sohid film 1s formed on the surface of the skin.
the film 15 adherent to keratotic plugs in the pores of the sk, In order to remove the
keratotic phugs, the film 18 peeled from the skin such that keratotic plugs adberent thereto are

removed from the pores.

005 in another aspect, an aqueous hiquid composition for removing a keratotic piug
from skin 1s provided. The agueous hguid mmcludes from about 10 % to about 28 % by

welght PV A, from about 5 9% to about 15 % by weight PVP, and from about 65 % to about 85

forming groups and has a viscosity from about 25,0800 cps to about 200,000 cps. The ligud
optimally comprises one or more skan actives, such as anti-acne agents {e.g., salicylic acid),
antioxidants, alpha-hvdroxy acids, and the hike.

010 in yet ancther aspect of the wnvention, a product for removal of keratolic plugs
from human skin is provided. The product mcludes a container having a tflexible body
defimmg an miernior space with an ampount of an aqueous lqud disposed within the mterior
space, The container mceludes a neck to roversibly engage a sealing cap and an orifice i the
neck through wiuch the aqueous liquid i1s dispensed when the body of the contamer iS
squeezed. The cap prevents the agueous higuid from bemng dispensed while the cap is
attached to the body and way ongage with the neck of the contamer by wmeans of
complomentary threading or the hike, The aqueous liquid may be any of the keratotic

removing compositions descried herein,

1H188 These and other aspects of the mvention will be better understood by reading

the following detailed deseription and appended claims,
DETALILED DESCRIPTION

00121 All terms used herem are miended 1o have their ordimary meaning m the art
unless otherwise provided. All concentrations are in terms of percentage by weight of the
speciited component relative to the entire weight of the keratotic plug removing composition.
Unless otherwise defined, the phrase “substantially free” refers to an amount of a component
that 1s sutficiently low such that the component contribuies no significant properties {0 the

bulk and, m any event, will be less than 0.5 % by weight and preferably less than 0.1 % by
5 y ; Y | 3 Y
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welght. As used berern, “consisting essentially of” means that the composition or component
may mchide additional ingredients, but only if the additzonal ingredients do not materially

aiter the basic and novel characteristics of the claimed compositions or methods.

[0013] The invention generally provides keratotic removing compositiens suitable for
use on human skin, mcluding skin of the forchead, nose, chin, and other paris of the face and
body. In s broadest implementaiton, the invention is dirceted to aqueous liquid
COMPOSHIONS COMPTISING ONe or More nonionic polymcrs. The nonionic polymers may be
gither water soluble or water dispersibie, but are preferably water soluble. The nonionic
polymer may be suitably selected from the group consisting of PV A, polyvinyl acetate, PVP,
polyester, cellulose, cellujose derivatives (e.g., cthers and esters), other polvsaccharides,

gelatin, collagen, and mixtures thereof.

{0014 In preferred embodiments, the keratotic plug removing compasitions comprise
PVA. The amount of PVA present in the compositions will typically tange from more than
10 % by weight 1o about 20 % by weight, but may be higher or fower depending on the
desired viscosity and peel strength. The amount of PVA may be, without limitation, 119, 12
70, 13 %, 14 %, 15 %, 16 %, 17 %, 18 %, 19 % or 20 % by weight. In one embodiment, the
keratotic plug removing composition may comprise from about 12.5 % to about 7.5 % PVA
oy weaght. It has been found that compositions comprising greater than about 10 % by
weight PVA are easy to apply to the skin without dripping and form films having sufficient

peel strength to remove keratolic piugs.

10015] The PVA compenent of the composition may comprise a single PV A material
or may comprise two or more PV.A materials. In one embodiment, a low viscosity PVA and
a nigh viscosity PVA are incorporated into a keratotic plug removing comnosition. As used
berein, the term “low viscosity PVA™ refers 1o a PVA material having a viscosily of from
about 1.0 cps to about 20 cps, preferably from about 3.0 cps to about 10 cps, and more

preferably trom about 5.2 ops to about 6.2 cps. One suitable low viscosity PVA is sold under

the name CELVOL 205 by Celenese Corp. Further, the term “high viscosity PVA 7 as used
heremn, refers (0 a PVA material having a viscosity greater than 20 ¢ps and up to about 100
cps, more specifically from about 25 ¢ps to about 73 cps, and even m&re specifically from
about 40 cps to about 60 cps. A suittable high viscosity PVA is CELVSL 540 trom Celenese
Corp., which has a viscosity of from about 45 cps to about 55 ¢ps. All PVA viscosities

described heremn are determuned in a 4 % agueous solution at 20 °C.
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3016} When the composition comprises both g low viscosity PVA and a high

viscasity PV A, the low viscosity PVA s typically present m a weight ratio o the high

viscasity PV A of between about 5:1 o about 1.5, more typically from asbout 4:1 {o about 1:4,

maore preferred sl from about 3:2 1o about 2:3; mcluding an erobodirnent of about 111,

(3017 The PVA emploved 1 the present mvention may be derived from polyvinyl
acetate by hydrolysis, For cxample, the high and/or low viscosity PVA will typically be
from about 80 Y% to about 100 Y% hydrolyzed, more tvpically from about 85 % to about 95 %
hydrolyzed. The CELVOL products are sawd to have a degree of hydrolysis from about 87 %
to about 89 %, PV A material with a higher degree of hvdrolysis will exhibit greater adhesion
and peel strength than those with lower degrees of hydrolysis. They are alse expected o
contribute 10 a higher viscosity.

(3018 The keratotic plug removing composifions preferably also comprise an amount
of PVP, The composttions will typically comprise PVP n an amount of from about 5 % (o

about 15 % by weight, and preferably from about 7.5 Yo to about 12.5 %% by weight.

30191 The PVP emploved 1 the mstant mvention will typically have an average
molecular weight from about §,000 Daltons to about 4,000,000 Dalions. In certain preferred
embodiments, the PVP will have an average molecular weight from about 60,000 Daltons 1o
about 3,000,000 Daltons, or from about 400,000 Daltons to about 2,000,000 Dalions. A
suitable PVE material 18 PVP K-90 by ISP Corp, which has an average molecular weight of
about 1,300,000 Dalions. The PVFE 15 believed to contnbute to film fornung ability and

Hexibility to the relevant film,

0203 The most preferred embodiments of the keralotic piug removing composition
of the mstant mvention coroprise both PVA and PVP. The PVA and PVP may be present in
the composition m any weight ratio, but generally will be present in a PVA to PVE waight

ratio of from about 4:1 o 1:4; 3:1 to 1:3; 2:1 to 1:2; 3.2 to 2:3; or 1:1. In a currently

preterred formulation, the ratio of PVA to PVP 1s between about 2.5:1 to about 3:1

60211 In one varant according to the mvention, PYA-PVP copolymers may be
cmployed together with, or i place of, the mdividual PV A and PVP compounds. PYVA-PVP
co-polymers will suttably have a molecular weight high enough to allow the composition o
be peeled from the skin without tearing, but low ¢nough (o allow for adequate adbesion to

skin and solubihity m water. Accordingly, the PYA-PVP copolymers will typically, but not

LA



necessardly, bave an average molecular weight of from about 10,600 to about 5,060,000
Daltons, more specifically from about 50,000 to about 3.00,000 Daltons. The PVA-PVYP
copolymers may comprisc any form, such as but not limited to a block copolvmer, graft

copolymer or random copolymer.

[0022] {.S. Patent No. 5,512,277,

discloses resins functionalized with salt-forming groups. However, it has been found that
when such salt-forming groups are inctuded in the keratotic plug removing compaosition, the
product’s viscosity becomes (oo low for direct paint-on application {6 prevent the occurrence
of dripping during application. Moreover, it has been found that the presence of salt-forming
groups 1 the Keratotic plug removing compositions result in unstable formulations when

PVA i1s employed.

[0623] Accordingly, in preferred embodiments, the polymers are free from or

substantially free from salt-forming groups including those described in U.S. Patent No.

3,512,277, Such salt-forming groups include but are not

limited to one or more of the group consisting of carboxyl groups, sulfonic acid groups,
sulturic acid residval groups (-OSO;H), phosphoric acid residual groups ( -OPO3:H), nitric
ac1d residual groups (-NO»), amino groups, amumonium groups, and the like. The inventive
keratotic plug TEemMOovIng COmpositions are preferably free ot
polymethacryloyloxyethyltrimethylammoniusn chloride. Without these salt-forrning groups,
it 18 behieved that the compositions are capable of maintaining acceptable stability when

stored for three months at about 45°(.

[0024] The nonionic polymers used herein may be either dissofved or dispersed i a
volatile solvent, which may be auy solvent so far as it can stably dissolve or disperse the
nonionic polymers therein, provided that it is safe (i.e., non-toxic) for lopical application to
human skin. For example, the solvent may comprise water, cthanol, 1sopropancl or
combinations thereof. Although the amount and type of solvent mav depend on the desired
properties of the keralolic plug removing composition, the composition will typically
comprise from about 50 % to about 85 %6 by weight water and, preferably, from about 60 %,
to about 80 % by weight water. In other one variant, the composition comprises from about

63 %o to about 75 % by weight water.

[B(25] The keratotic plug removing compositions may comprise a second volatile

solvent mn addition to water. The second solvent may be, witheut hmitation, a lower alcohal
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i

(e.g., a {1-Cs alcohol) such as ethanol, isopropanol, and ouxtures thereof., Moreover, the ¢o-
solvent, 1t present, will typically be present i the composition m an amount Tom about 0.1

Yo to about 10 % by weight; more typically from about 0.5 % to about 7.5 % by weight or

about > Y by weight,

60261 In any event, the total armsount of solvent used should resull 1o 3 composition
having a viscosity rangmg from about 10,000 ¢ps to about 250,000 cps, preferably from
about 25,000 cps to about 200,000 cps, more preferably trom about 23,000 ¢ps 10 about
100,000 cps, and most preferably from about 23,000 ¢ps to about 56,000 ¢cps. Ot course, i
addifion to the amount of solvent used, the viscosity will depend on the particular nonionic
polvmers employed and any additional additives {¢.g., viscosity adjusters) included mn the

Composition.

(80271 The compositions may further comprise any number of customary additives.
For example, the composifions may comprise one or more skin benefiting agends selected
from the group consisting of salicylic acid; alpha hydroxyl acids, such as but not hnuted (o
olyvcotic acid and lactic acid; thiodipropionic acid, anuno acids; peptides and botanical
cxtracts to name a fow. In one preferred cmbodiment, the composition comprises saheylic
acid, which helps o provent acne and blackheads from formung.  The one or more skin
benefiting agents may be present in the composition m an amount from about §.001 % to
abrout 5 % by weight, preferably from about .01 % to about 2.5 %, and more preterably from

about (1.1 % to about 2 % by weight.

Uit} The keratotic plug removing compositions may further comprise onie or more
plasticizing agents o enhance the film properties. One type of plasficizing agent 18
poiyhydric alcohols, such as but not limited 1o ethylene glycol, dicthyiene glycol, triethylenc
giveol, and higher polyethyiene glycols; propvlene glveol and polypropylene ghvcols;

butviene giyeols; glycerol and polyglycerals; sugar alcohols such as sorbitol and xylhiol;

more plasticizmng agentls may comprise hydrocarbons such as hquid parathin, sohd parafiin,
squalane, cte., higher fatty acids such as oleic acid and 1sostearic acid; high alcohols such as
faurvi alchol; natural oils such as jojoba oil, olive oil, ege volk oil, castor o, and paim oil;
synthetic oils such as poly{dimethvisioxanc); nontontc surfactants such as fatty acid gsters of
glycering  sorbitan  fafty  acid  esters, polyoxyethylene sorbiatan  fatty  acid  esters,

polyoxyethylene castor oil, polyoxyethyiene hardended castor oil, polyoxyethyiene alkvi
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ether, and combinations thereol. The one or more plasticizing agents may be present m the

composition i an amount from about G.001 % to about 5 % by weight, preferably from about

.01 9% to about 2.5 %, and more preferably from about 8.1 % to about 1 % by weight.

80291 Because the mventive pore-cleansing formulations are applied 1in the wet state,
the tormulation must be allowed to dry on the skan before bemg pulled away to remove debris
and/or Keratotic plugs. If a user removes the Tilm before it 15 suthiciently dry, the product
adhesion to skin may be suboptimal, with only himited pulling power. However, it may be
difficult for a user to delermine the appropriate amount of time {o allow for drying.
Accordmgly, 1 certam embodiments, the keratotic phug romoving composifion comprises an
opactiving agent and/or a coloring agent {(¢.g., pigment, lake, or dye} to provide g visual cug
to a user to mndicate when the diving tme 18 complete. In this embodiment, the composition
may change color ot opacity as 1t dries on the skin, For example, the formulation may
contan a dye and/or an opacitying agent so that the composition appears whifish when 1t 1s
mmifially applicd to skin, but becomes more transparent and/or colored as it drics.

(30301 The opacitying agent 13 not particularly himited, as long as the clear o
transparent appearance of the composition 1s reduced. Excraplary opacifymg agenis mehude,
but are not houted to, PVP-styrene copolymers, glyeol distearate, cthylene glyeol
monostearate, guaning, and combmations thereof., The opacilying agents may be present in

the composition i an amount from about 0.1 % to about 5 %, preferably from about 0.5 % to

aboul 2 %, and most preferably trom about 1 % {o about 2 %%,

(6031 In some embodiments, the keratotic plug removing composition may furthe
comprise a thickenmg agent which is preferably a non-ion polymer such as bul not limited o
carrageenan, pectin, xanthan gum, pullulan, hydroxyethyicellulose, hydroxypropyicehulose,
ot pectin, Further, the compositions may comprise other additives mcluding but not hnuted
to antioxidants, bacieriocides, humectants, preservatives, fragrances, moisturizing agents, pH
adiusting agents, and/or combinations thercof.,  Such additives may be mncluded m anvy
amount, as long as they do not impatr the composition’s ability 1o remove keratotic phags and

do not cause excessive ritation when the composition s apphed (o sk,

(30321 The composiitons described hercin are applied to the skan wiule in an aqueous
lgurd state, Upon application, the composilion flows mio the pores of the skin, mcluding
those pores having keratotic plugs. The composition 1s then allowed to dry for a period of

time, for example, from about 5 o aboutl 45, preferably 10 to 30, most preforably 10 to 20
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ounutes, sutficient to allow a sohid film to develop. Of course, the drying time will depend
on the amount (i.c., thickness) of the composition apphed to the skin. Once dried, the films

may be peeled from the skin without the use of a pack or sheet-like backing laver.

8033 During the drying time, an amount of waler and/or any optional solvenis
mmchuded 1o the composition are allowed to ¢vaporate, causing the composilion to harden mto
a peclable, flexible, solid film. Such flm forms on the suriface of the skin and 18 adherent (o
keratotic plugs contained within pores of the skin. The films of the mvention, when dried,
should have a sufficient peel strength such that the film can be readily lifted from the skin m
tact, without causing discomifort to the user, but while still having sutficient adhesion with the

keratotic phugs 1o remove the plugs from the pores upon peeling.

LHIREY In onc embodiment of the wmvention, the composition is provided in a
container comprising a flexible body. The flexible body of the confainer defmes an inierior
space which may be filled with the aqueous keratofic plug removing composition. The body
of the contamer will comprise an onfice, through which the composition is dispersed when
the body 1s squeezed. The orifice may be m communication with a tip such that the tip may
be pressed against the skin during application of the composition to aid 1o spreading a fibm
over the skin surface. In cerfain embodiments, the confainer may further comprise a ¢ap
which 1s removably attached 1o the flexibie body by complimentary threads or the like such
that the composition 1s prevented from being dispensed while the cap is attached to the body.
When the cap 18 not attached 10 the body, the composihion may be dispensed through the

orifice by squeezing the body. The product or associated packaging or labeling may include

e

e

istructions directing the user to apply the composition (o skin atfected by blackheads, aliow

the dry filmn to develop, and peel the ilm from the skin to remove blackheads,

B035] in other embodiments, the composition can be apphied to the skin using a

brush-tvpe applicator, a rolier-bali-type applicator, or the ke, In still other embodiments, the

mirop and/or elevator evacuation mechanism,

EXAMPLE 1
{80361 A keratotic plug removing composition according {o the invention is provided

in Table 1.
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Table 1

I Vo

- Phase Material - Amount |

S— L — S S————— :

A Water - g.s.

A Preservative  02% |

B PVA {Low Yiscosity) 5 109% |

B | PVA (High Viscosity) | 5% |

S I B

- B PVP - 10%

- C | Ammonium Hydroxide | 0.28 % |

m— T N —— :

D Prescrvative 0.1% |

D Water 1%

£ Ethanol Alcohol | 59

. F Salicylic Acid - 0.5% |

B Opaciticr 0-5% |

................... U SO ——

= oy e ]

E Pve CO-0.01 Y

 ————— e .

E Fragrance 01 %
3037 in a first step, the maicrials of Phase A were mixed together at a tomperature

| 2 £ £

of about 20 °C. The Phase B mgredients were then added (o the Phase A materials, and the

entire contenis were rmxed (o homogeneitly al a temperature of between about 838 °C {0 about

91 °C. The batch was than cooled to a temperature of between about 71 °C and about 74 °C

mixing apparatus before being added to the batch, The batch was then cooled (o about 60 °C,
and the Phase E malcrials were separately mixed before being added thercto, Finally, the

batch was cooled fo a temperature of between about 32 “C and about 35 °C and nuxed.

3038 The keratotic plug removing composition was tested on ten consumers and
was found to be easy o apply and easy to peel from the skin, without discomiort.

Importantly, the composition was found to be cificacious m removing keratotic plugs, o1l

and other skin debris from skin on and around the nose.

U39 The composition was aiso tested (o determine stability over a four woek period
for a number of dilfcrent storage conditions.  The composition was stable in storage
condifions of S°C, 20 “C, 40 °C, and 50 °C. It was also stable through three freerg/thaw

cycles as well as through cycling between 5 °C and 40 °(C.

i
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{3040)] The following Example shows that, as the total PVA polymer 15 increasad
above 10 % by weight. keratotic plug removing etficiency of the composition unexpectedly

InCreases.

G041} As shawn m Table 2, a keratotic plug removing composttion according to the
mvention (Inventve Composition) was prepared comprising 10 % by weight low viscosity
PVA, 5 % by weight high viscosity PVA, and 10 % by weight PVP. The low viscosity PVA

to high viscosity PVA weight ratio of the Inventive Composition was 2:1.

004 2] Conparative Example A was prepared having the same amount of PVP (10
%) and the same weight ratio of low viscosity PVA to high viscosity PVA (2:1} as the
Inventive Composttion. However, the total PVA present in Comparative Example A was

only 10 % by weight, as compared to the 15 % ot the Inventive Composition.

[6043] Comparative Example B was also prepared with a 2:1 weight ratio of lTow
viscosity PV A to high viscosity PVA and 10 % by weight total PVA. However, Example B
ditiers from both the Inventtve Composition and Corparative Example A in that it includes

15 % PVP by weight.

Table 2
| foveniive Comparal)ve Lomparalive
Material | Trade Name | Conmposiiion Exsample A | Exampie i3
% {w.1. %) : (w.t. % (Wt %)
% - - T it
. . : etk B X
| ; | .
i ~EY Y , ]
| . CELVOL : .
PVA (LV} o | 10 6.7 6.7
i 205 ; f
— ! e . 1{ ;
- - - . o 4 i
PVA (HV) | VINOL 540° | 3 ' 3 i 3.3
; N 54407 : 3. 3.3
:E r . : A
. an? |
PYP | PVF K-90" | 10 10 F s
e e st 5585355813 o4 P A e S48 0ot 1 8 0 y S, SO N tttoesessoie e

' Low Viscosity PVA by Celanese; ~ High Viscasit
ISP

|0044] The viscosity of cach sample was tested, and each sample was applied to skin
to determine application properties, drying time, and removal properties. The results are

shown 10 Table 3.
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Table 3
"""""""""""""""""""""" e e
. o . L Drving |
ViSCOoSHY | Application : - e
(cns) -+ g PRI - dime | Removal
Rl . {un E
.  Easy 1o Apply; - e
Invenive o g 7 P p S o - - Pecled as Entvre Fium;
T 3.200 1 Formed Confinuous | 28 | e o
Composition g N ; - Removed Keratotic Plugs
: E Film § '
Comparative - Pripping; Ditficult to | - Thin Fidm Could Not Be
omparative | R 5 | t
i E N 2,706 | Form Confinuous | 20 - Pecled; Keratolic Plugs
N Film - Were Not Removed
o T e B e R R -i-- ------------------------------ :l- --------------------------------------------------------------- -
‘ : :
{ - : X
: Fasy to Applv: i . .
- . J B APPLY. . - Brittle Filim Broke Info
21,306 | Formed Continuous | 35 S e .
E - Pieces When Peceled
| Film g
(30451 As shown, the Inventive Composifion had a viscosity between about 25,000

cps and about 35,000 cps, which allowed for the casy application of the product to the skin
without dripping. The Inventive Composition formed a continuous, comiortable layer on the
skin and dried after about 20 munutes. Importantly, the dried film was flexible and solid, and

remained indact when pecled from the skin, with adeguate peel strength o romove keratofic

piugs.
8046 In contrast, Comparative Examplc A was characterized by a low viscosity

which provided {or a product that was ditficult o apply to the skin due to dripping and fathire
fo torm a confmuous Hbm, Moreover, upon drymg, the film could not be peeled and failed to

remove Keratotic plugs.

13047 Although Comparative Exampic B had a higher viscosity than Example A duc
to the larger amount of PVP, the product was characterized by a very long drying time and
broke into picces when pecled from the skin,

EXAMPLE {1
| G048 ] The {following Example illustrates the effects of ionic polvmers in the
formulations. As shown m Table 4, two {formulations were prepared: (1} a formula without
salt-forming groups on the polymer, according to the mvention, and {2) a formula comprising

30 9% by weight of a methylvinyd ether and maleic acid polymer (Gantrez® S97BF by ISP,



Table 4

. e e s mmd e e s g SN SR S MMM AT W U A e A e e s e s e e e g e e gy g oy W b W e A o e P B e e ek iy N APPEA AL e e A B ek kie

]
k
}
i
i
b
b
i
1
i
F
[

| Formulation Without E armuiation ichuding
1 . . ! "
| Material | walFormmg Sireups | Salt-Eooming Groups
| (et o) | (Wt %) |
, Waler i q.5. | qs, |
§.,.,,m.‘.....,“.6.._-...,,,,....,....-.*..,*...-m-,_m..,.v.....-?.._.__-..“.m.m..,m...w...m..-.m-wnLm-m OO
| \"Ioth) Ip&rab«,n | 0.2 % 0.2 %
USSR I I
'5 . é
| PVA 20 % 20 %
_é R S e .
i Drisodium EDTA 0.1 % | 0.1 %
; ;
PP — o it om0 Y WL P L LB S AV I Y M:wm A — i — AR
E —1 S
' Gantrez® S97BF Solution g 0 % i 30 % s
e v stotatssesooas A 2t A A A AN BSOS A
16049} Doth formulations were stored for one week at temperatures of from about 40

°C to about 30 °C and the viscosities were detenmined. Surprisingly, the formulation without
the sali-forming groups maintained a near constant viscosity throughout the stor: age period.
However, the formulation with the salt-forming groups showed a rapid increase in viscosity

and formed a thick, heavy gel during storage that was not suitable for application to the skin.

[6050) The mvention having been described by the forgoing description of the
preferred embodiment, it will be understood that the skilled artisan may make modifications
and vanatons of these embodiments without departing from the spirit or scope of the

mvention as set forth in the following claims.
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THE EMBODIMENTS OF THE INVENTION FOR WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. Use of a liquid composition for removing keratotic plugs from pores of human skin,
whereln the liquid composition comprises:
an aqueous solution or dispersion comprising from more than 10% to about 20%
by weight polyvinyl alcohol (PVA), wherein said PVA comprises a low viscosity PVA
having a viscosity from about 1.0 to 20 cps and a high viscosity PVA having a viscosity
from about 20 and about 100 cps said viscosities as determined in a 4% aqueous solution
at 20 C, wherein said PVA is derived from hydrolysis of polyvinyl acetate and has a
degree of hydrolysis from about 85% to about 95%: and
from about 5% to about 15% by weight polyvinylpyrrolidone (PVP),
wherein said liquid composition is substantially free of polymers having salt-forming
groups sclected from the group consisting of carboxyl groups, sulfonic acid groups,
-OSO;3H groups, -OPO;H, groups, -NO, groups, amino groups, and ammonium groups,
and wherein said liquid composition has a viscosity from about 25,000 cps to about
200,000 cps; and
wherein the liquid composition is formulated for application to the human skin,
wherein a film of the liquid composition is formed upon evaporation of an amount of water from
the liquid composition such that a flexible, solid film is formed on the surface of the skin, said
flexible, solid film being adherent to keratotic plugs; and

- wheremn upon peeling of said flexible, solid film from the skin, the keratotic plugs adherent

thereto are removed from the pores.

2. The use according to claim 1, wherein the liquid composition further comprises one or
more skin benefiting agents selected from the group consisting of salicylic acid, glycolic acid,

thiodipropionic acid, and mixtures thereof.

3. The use according to claim 2, wherein the one or more skin benefiting agents 1s salicylic

acid.
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4. The use according to claim 1, wherein said liquid composition comprises from about

[2.5% to about 17.5% PV A by weight and from about 7.5% to about 12.5% PVP by weight.

5. The use according to claim 1, wherein said liquid composition further comprises from

about 0.1% to about 10% by weight ethanol.

0. The use according to claim 1, wherein said liquid composition comprises from about 65%

to about 85% by weight water.

7. An aqueous liquid composition for removing a keratotic plug comprising:

from more than 10% to about 20% by weight polyvinyl alcohol (PVA), wherein said
PVA comprises a low viscosity PVA having a viscosity from about 1.0 to 20 cps and a high
- viscosity PV A having a viscosity higher than the viscosity of said low viscosity PVA, said high
viscosity PVA having a viscosity from about 20 to about 100 cps said viscosities as determined
in a 4% aqueous solution at 20° C, wherein said PVA is derived from hydrolysis of polyvinyl
acetate and has a degree of hydrolysis from about 85% to about 95%: and

from about 5% to about 15% by weight polyvinylpyrrolidone (PVP),
wherein said composition is substantially free of salt-forming groups selected from the group
consisting of carboxyl groups, sulfonic acid groups, -OSO3H groups, -OPOsH, groups, -NO,
groups, amino groups, and ammonium groups, and has a viscosity from about 25,000 cps to

about 200,000 cps.

3. The aqueous liquid composition according to claim 7 further comprising one or more
skin benefiting agents selected from the group consisting of salicylic acid, glycolic acid,

thiodipropionic acid, and mixtures thereof.

9. The aqueous liquid composition according to claim 8, wherein the one or more skin

benefiting agents is salicylic acid.

10.  The aqueous liquid composition according to claim 7 comprising from about 12.5% to

about 17.5% PV A by weight and from about 7.5% to about 12.5% PVP by weight.
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I'l. The aqueous liquid composition according to claim 7, further comprising from about

0.1% to about 10% by weight ethanol.

12. A product for removal of keratotic plugs from human skin comprising a container
comprising a flexible body defining an interior space having an amount of an liquid composition
disposed therein, said body comprising an aperture adapted to dispense said liquid composition
when the body is squeezed, the container further comprising a cap removably attached to said
flexible body such that said liquid composition is prevented from being dispensed while said cap
- 1s attached to said body, wherein said liquid composition comprises:

from more than 10% to about 20% by weight polyvinyl alcohol (PVA), wherein said
PV A comprises a low viscosity PVA having a viscosity from about 1.0 to 20 cps and a high
viscosity PV A having a viscosity higher than the viscosity of said low viscosity PVA, said high
viscosity PVA having a viscosity from about 20 to about 100 cps said viscosities as determined
In a 4% aqueous solution at 20° C, wherein said PVA is derived from hydrolysis of polyvinyl
acetate and has a degree of hydrolysis from about 85% to about 95%:

from about 5% to about 15% by weight polyvinylpyrrolidone (PVP); and

about 65% to about 85% by weight water,
wherein said liquid composition is substantially free of salt-forming groups selected from the
group consisting of carboxyl groups, sulfonic acid groups, -OSOsH groups, -OPO;H; groups, -
NO; groups, amino groups, and ammonium groups, and has a viscosity from about 25,000 cps to
about 200,000 cps.

13. The product according to claim 12, wherein said liquid composition further comprises

salicylic acid.

4. The product according to claim 12, wherein said liquid composition comprises from
about 12.5% to about 17.5% PV A by weight and from about 7.5% to about 12.5% PVP by
welght.
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15. T'he product according to claim 12, wherein said liquid composition further comprises

from about 0.1% to about 10% ethanol by weight.
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