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COSMETIO LIQUID EXTRACTOR COMPRISING NORNIONIC POLYMERS

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority benefit, under 35 US.C. § 119}, of U.5. Patent
Apphlication No. 13/222,370, filed August 31, 2011, the contents of which application are

hereby mcorporated by reference 1o their entirety.

FIELD OF THE INVENTION

001 The present mvention relates generally to methods and compositions for
removing keratotic plugs from pores of haman skin. More specifically, the present mvention
relates to aqueous Liguid conpositions comprising nonionic polymers and optionally skin
active mgredients, which torm solid films atter 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

B002 Keratotic piugs, such as blackheads or open comedones, are known {0 form in
the pores of human sian from the keratinization of dead epidermal celis combined with dust
and sebaceous secretions.  Such keratofic plugs are commonly found on the face and are
generally considered to be aesthetically displeasing.  Unfortunately, facial cleansers and
makeup removers, which do not use physical pulling force to remove keratotic phigs, are not

well-sutted (o eliminate such skin ailments.

G003 Decp cleansing pore strips with adhesive on one side and a backing on the
other are known. Although these strips allow tor the removal of keratotic plugs by peeling
the strip from the skin, thew fixed size and shape make it ditficult for many consumers to
apply the strips to certain arcas of the face. For exarmaple, the presence of a backing laver may
make it difficult for a consumer to apply the strip (o the side or crease of the nose. Moreover,
the adhesive laver sometimes detaches from the backing when peeled from the skin, which

decreases the etfectiveness of the product.

3004 ] U.S. Patent No. 5,512,277, mcorporated by reference herein in s enfuety,
discloses direct application of hiquid composifions to remove keratotic plugs.  The
comnpositions disciosed thercin comprise a resin functionalized with sali-formung groups.

Upon application to the skin, the resm 15 allowed o drv to a film, which is then removed
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along with any keratotic phugs that adhere to the resin.  Although such compositions are
theoretically more convenient than the above mentioned pore strips, they unfortunately suiier
from low viscositics due at least n-part to the inclusion of salt-forming groups. the
compositions may therctore drip during application, making them difficult to apply to
particular arcas of the skin. The patent teaches that “pack preparations, which are apphied to
the skin and peecled off afier dried, and which gencerally contain a nontonic polymer such as
polyvinyl alcohol and polyvinvl pyrrolidone as a major component of a film forming agent,

re stitl not sufficiently effective {or removing dirt from the skin pores and cspecially for

removing keratotic phugs.”

OO0 U.S. Patent No. 6,159,493, mcorporated by reference herein in iis enifirety,
discloses an acne extraction paich coated with a polymer solution comprising 0.5 % to 3 %
polyvinyl alcohol, T % to 20 9% polyvinyl pyrrolidone, and an excipient.  The polymer
solution 1s apphied to the acne patch, which 1s moistencd with water and applied to the face or
nose. The polymer solution i1s not applied directly to the skin in the absence of the acne

patch.

{006} The foregomg discussion 18 presenied solely to provide a betier understanding
of the nature of the problom condronting the art and should not be construed m 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 mstant application.
SUMMARY OF THE INVENTION

{3007 it has surpnisingly been found that agueous hiquid composifions comprising
nomionic polymers, such as polyvinyl alcohol (PVA), polvvimylpyrrohidone (PVP), or
combinations thercof, which are free of or substantially free of sali-formung groups, may be
emploved (o remove keratolic plugs from pores of human skin. Such composttions are easily
apphied to skan, without dripping, with fingers, a brush, or other applicators. When allowed
to dry to a flexable, sohid film, the nonionic polvmers adhere o keratofic plugs such that the

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

G008 In one aspect a method for removing keratotic plugs from pores of human skin
15 provided. In a {irst step of the method, an agueous hquid s applied to skan suffermg from
keratotic plugs. The agueous hiquid mcludes from about 10 % to about 20 % by weight PVA

and from about 5 % to about 13 % by weight PVP. The aqueous liguid is substantially free of

o
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polymers contaming salt-forming groups and has a viscosity of from about 25,000 cps o
about 200,000 ¢ps. Once the aqueous hiquid 1s apphed, water and optional volatile solvents
are aliowed 1o cvaporate such that a flexible, sohid film 1s formed on the surface of the skin.
The film 1s adherent to keratotic plugs i the pores of the skin.  In order to remove the
keratotic phigs, the film 18 peeled from the skin such that keratotic plugs adherent thereto are

removed from the pores.

{000 in another aspect, an agueous liquid composifion for removing a keratotic plug
from skin s provided. The agueous hiquid mcludes from about 14 % to about 28 % by
weight PV A, from about 5 9 o about 15 % by weight PVPE, and from about 65 % to about 85
Yo by weight water, The aqueous liquid s substantially free of polymers confaming salt-
forming groups and has a viscostty from about 25,800 cps to about 204,000 cps. The hguid
optimally comprises one or more skan actives, such as anti-acne agents {¢.g., salicylic acid),

antioxidants, alpha-hvdroxy acids, and the hike.

{3010 in yet another aspect of the invention, a product for removal of keratotic plugs
from human skin 1s provided. The product includes a container having a flexible body
defining an mtenior space with an amount of an agqueous liqud disposed within the nterior
space, The contamer mcludes a neck (o reversibly engage a sealing cap and an orifice m the
neck through which the aqueous liquid is dispensed when the body of the contamer is
squcezed. The cap prevents the agqueous hquid from bemng dispensed while the cap I8
attached to the body and way engage with the uneck of the container by means of
complementary threading or the hike, The aqueous hiquid may be any of the keralotic

removing compositions descried herein.

1HI388 These and other aspects of the mvention will be betier understood by reading

the following detaded deseription and appended claims,
DETALLED BDESCRIPTION

30121 All terms used herem are mitended to have thewr ordmary meamung m the art
uniess otherwise provided. All concentrations are i terms of percentage by weight of the
specified component relative to the entire weight of the keratotic plug removing composition.
Unless otherwise defined, the phrase “substantially free” refers {o an amount of a component
that 1s sutficiently low such that the component coniribuies no significant properfies to the

bulk and, i any event, will be less than 0.5 % by weight and preferably less than 0.1 % by

{



CA 02843721 2014-01-30
WO 2013/032573 PCT/US2012/045245

welght, As used herem, “consisting essenhially of” means that the composition or component
may mclude additional mgredients, but only it the additional mgredients do not materially

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

LHIERY The mvention generally provides keratotic removing compositions suttable for
use on human skin, mmcluding skan of the forchead, nose, chin, and other paris of the tace and
body., In is broadest implementabion, the mvention 15 dwected o agucous higud
cOMpOsifions COMpPrising one or more nonionie polymers. The nonionic polymers may be
cither water soluble or water dispersibie, but are preferably water soluble. The nonionic
polymer may be suitably selected from the group consisting of PVA, polyvinyl acetate, PVP,
polyester, cellulose, celhulose derivatives {e.g., cthers and esters), other polysaccharides,

oelatin, collagen, and mixtures thereof.

0014} in preferred embodiments, the keratotic plug removing cOMPOSIHIoNs COMpPrise
PVA. The amount of PVA present i the composttions will typically range from more than
10 % by weight to about 20 % by weight, bul may be higher or lower depending on the
desired viscosity and peel strength. The amount of PVA may be, without hmitation, 11%, 12
%, 13 Y%, 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 17.5 9% PVA
by weight. It has been found that compositions comprising greater than about 10 % by
weight PV A are easy to apply to the skin without drippimg and form {ilms having sufficient

peel strength to remove keratolic plugs.

3015] The PVA component of the composition may comprise a single PV A matenal
or may comprise two or more PV A materials, In one embodiment, a low viscosily PV A and
a high viscosity PVA are incorporated into a keratotic plug removing composition. As used
heremn, the term “low viscosity PVAY refers to a PVA material having a viscosity of from
about 1.0 c¢ps to about 20 cps, preferably from about 3.0 ¢ps to about 10 ¢ps, and more
preferably from about 3.2 ¢ps to about 6.2 ¢ps. Une suitable low viscosity PV A is sold under
the name CELVOL 203 by Celenese Corp. Further, the term “high viscosity PVA,” as used
herem, refers to a PV A matenial having a viscostty greater than 20 ¢ps and up to about 100
cps, more specifically from about 25 cps to about 75 ¢ps, and even more specifically from
about 40 ¢ps to about 60 ¢ps. A suitable high viscosity PV A 1s CELVOL 540 from Celenese
(Corp., wiuch has a viscosity of from about 43 ¢ps 1o about 33 ¢ps. Al PVA viscosities

described heremn are determined in g 4 % agueous solution at 20 °C.
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LY When the composition comprises both a low viscosity PVA and a high
viscosity PV A, the low viscosity PVA 15 typically present i a weight ratio to the high

viscasity PV A of between about 5:1 to about 1.5, more typically from about 4:1 o about 1:4,
preferably from about 3:1 to about 1:3, more preferably from about 2:1 to about 1:2, and

more preferred still from about 3:2 to about 2:3; mcludimg an erpbodimnent of about 1:1.

30171 The PVA cmployed 1 the present mvention may be derived {rom polyvinyl
acetate by hvdrolysis. For example, the high and/or low viscosity PYVA will typically be
from about &0 % to about 100 % hydrolyzed, more typically from about 85 % to about 93 %
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 hydrolysis will exhibit greater adhesion
and peel strength than those with lower degrees of hydrolysis. They are also expected to
contribute to a higher viscosity.

{30181 The kerafotic plug removing composifions preferably also comprise an amount
of PVP. The compositions will typically comprise PVP n an amount of from about 5 % 1o

about 15 % by weight, and preferably trom about 7.5 % to about 12.35 % by weight.

{3019] The PVP cmploved m the mstant mvention will typically have an average
molecular weight trom about §,004 Daltons to about 4,000,000 Daltons. In certain preferred
cmbodiments, the PVP will have an average molecular weight from about 60,000 Daltons to
about 3,000,000 Daltons, or from about 400,000 Daltons to about 2,000,000 Daltons. A
suitable PVFE material 18 PVP K-8 by ISP Corp, which has an average molecular weight of
about 1,300,000 Daltons. The PVP 1s believed to conintbuie to film formung ability and

fiexibility to the relevant film.

0203 The most preterred embodiments of the keratotic plug removing composition
of the mstant nvention comprise both PVA and PVP. The PVA and PVP may be present
the composition m any weight ratio, but generally will be present in a PVA to PV waight
ratio of from gbout 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 is between about 2.5:1 to about 311

00211 In one variant according to the mvention, PVA-PVP copolymers may be
cmployed together with, or n place of, the mdividual PVA and PVP compounds. PVA-PVP
co-polymers will suttably have a moiccular weight high enough to allow the composition o
be peeled from the skin without fearing, but low enough o allow {or adequate adhesion to

skan and solubility 1m water. Accordmgly, the PVA-PVP copolvmers will typically, but not

A
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necessarily, have an average molecular weight of from about 10,000 to about 5,000,000
Dalions, more specifically from about 30,000 to about 3,060,000 Daltons. The PVA-PVF
copolymers may comprise any form, such as but not limited to a block copolyvmer, graft

copolymer or random copolymer.

80221 LS. Patent No. 5,512,277, mcorporated by reterence herem m s entirety,
discloses resms funchionalized with sali-fornung groups. However, it has been found that
when such salt-torming groups are mcluded in the keratotic plug removing composition, the
product’s viscosity becomes too low for direct paint-on application to prevent the occurrence
of dripping during application. Moreover, i has been found that the presence of sali-forming
groups in the Keratotic plug removing compositions result i unstable formulations when

PVA 15 employed.

3023 Accordingly, 1 preferred embodiments, the polymers are free from or
substantially free from salt-forming groups mcluding those described m U.S. Patent No.

5,512,277, incorporated by reference hercin. Such salt-forming groups mciude but are not
limited to one or more of the group consisting of carboxyl groups, sulfonic acid groups,
sulturic acid residual groups ((OSOsH), phosphorie acid residual groups (-OPO3H;3), nifne
acid residual groups (-NO»), anuno groups, anunonium groups, and the ke, The mventive
keratotic pug TCmoving COMPOSIInns are preferably free of
polymethacryloyioxyethylinmethylammoninum chlonde, Without these sali-forming groups,
it 1s beheved that the compositions are capable of mamtaming acceptable stability when

stored tor three months at about 45°(C,

{30241 The nonionic polymers used herein may be cither dissolved or dispersed in a
volatile solvent, which may be any seolvent so far as it can stably dissolve or disperse the
nonionic polyvmers therem, provided that if s safe (3.¢., non-toxic) for fopical application to
human skin. For example, the solvent may comprise water, c¢thanol, isopropanol or
combinations thereof., Although the amount and type of solvent may depend on the desired
properties of the keratotic phlig removing composibion, the composition will typically
comprise trom abouf 30 % to about 85 % by weight water and, preferably, from about 60 %
to about 80 % by weight waler. In other onc variant, the composition comprises from about
65 Yo to about 75 % by weight walter,

LHIPRY The keratotic plug removing compositions may comprise a second volabile

solvent in addition to water. The second solvent may be, without limitation, a lower alcohol

0
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(e.g., a {1-Us alcohol) such as ethanol, isopropanol, and muxtures thercof., Moreover, the ¢o-
solvent, 1f present, will typically be present in the composition m an amount from about 0.1

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

about 5 Y% by weight.

30261 In any ovent, the total amount of solvent used should result 10 a composition
having a viscosity rangmg from about 10,000 cps to about 230,000 cps, preferably from
about 25,000 cps to about 200,000 cps, more preferably from about 23,000 ¢ps 1o about
100,000 cps, and most preterably from about 25,000 ¢ps to about 30,000 ¢ps. Of course,
addition to the amount of solvent used, the viscosity will depend on the particular nonionic
polymers emploved and any additional additives {e¢.g., viscosity adjusters) mcluded mn the

COMPOosifion.

8027 The compositions may further comprise any nmumber of customary additives.
For example, the compositions may comprise one or more skin benefiting agents selected
from the group consisting of salicyiic acid; alpha hyvdroxyl acids, such as but not Iimited to
olycolic acid and lactic acid; thiodipropionic acid; amino acids; peptides and botanical
extracts to name a few. In one preferred embodiment, the composilion comprises sahieylic
acid, which helps to prevent acne and blackheads from tormung. The one or more skin
benefiting agents may be present in the composition m an amount from about G.001 % to
about 5 Y% by weight, preferably from about 8.01 % to about 2.5 %, and more preferably from

about 0.1 % to about 2 % by weight.

028 The keratofic plug removing compositions may further comprise one or more
plasticizmg agents {0 enhance the fum properties.  One type of plasticizing agent is
polyhydric alcohols, such as but not himited to ethylene glycol, dicthvlene glycol, tricthylene
glycol, and higher polyethylene glycols; propylene glyeol and polypropylene glveols;
butylene glycols; glycerol and polyglycercls; sugar alcohols such as sorbitol and xyliiol;
adducts of glycerols with ethylene oxide; and combinations or vanations thercot., The one or
more plasticizing agents may comprise hydrocarbons such as hiquid parathn, sohd paraltin,
squalane, cte.; higher fatty acids such as oleic acid and 1sosteanc acid; high alcohols such as
faurvl aichol; natural oils such as jojoba ou, olive o1, ¢gg volk o1, castor oil, and pailm oil;
synthetic oils such as poly{dimethyisioxane}; nontonic surfactants such as fatty acid esters of
olycering,  sorbitan  fatty  acid  esters, polyoxyethylene  sorbiatan  fatly  acid  esters,

polyvoxyethyiene castor oil, polyoxyethylene hardended castor oil, polvoxyethyiene alkyl
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ether, and combinations thereol., The one or more plasticizing agents may be present 1 the
composition in an arpount from about G.001 % to about 3 % by weight, preferably from about

3.01 % to about 2.5 %, and more preferably from about 8.1 % to about 1 % by weight.

3029 Because the mventive pore-cleansing formulations are applied in the wet state,
the tormulation must be allowed to dry on the skan before bemg pulled away to remove debris
and/or keratohic plugs, I a user removes the film betore 1t 15 sufficiently dry, the product
adhesion to skin may be suboptimal, with only hmited pulling power. However, it may be
difficult for a user to determine the appropriate amount of time {o allow for drying.
Accordingly, i certam embodiments, the keratotic plug removing composifion CoOmprisces an
opactiving agent and/or a coloring agent {¢.g., pigment, lake, or dye) to provide a visual cue
to a user to ndicate when the drying time 1s complete. In this embodiment, the composition
may change color or opacity as it drics on the skin.  For example, the formulalion may
confam a dve and/or an opacitymg agent so that the composition appears whitish when it is
imnttially applicd to skin, but becomes more {ransparent and/or colored as it dries,

330 The opacitying agent 18 nol particularly hnuted, as long as the clear or
fransparent appearance of the composition 1s reduced. Exernplary opacifymg agents mclude,
but are not houted to, PVP-styrene copolymers, glyeol distearate, cthyiene glycol
monastearate, guanime, and combinations thereof, The opacitving agents may be present in
the composition i an amount from about 0.1 % to aboul 5 %, preferably from about 0.5 % to

aboul 2 Y%, and rmost prederably from about 1 % to about 2 %.

(5031 In some embodiments, the keratotic plug removing composition may furthe
comprise a thickening agent which is preferably a non-ion polymer such as but not limited to
carrageenan, pectin, xanthan gum, pullulan, hydroxyethvicellulose, hydroxypropyleeliuiose,
or pectin, Further, the compositions may comprise other additives mcluding but not hnuted
to antioxidants, bacteriocides, humectanis, preservatives, fragrances, moisturizing agents, pH
adjusting agents, and/or combmations thereot. Such additives may be included m any
amount, as long as they do not impaw the composition’s ability to remove keratofic plugs and

do not cause excessive rrifation when the composition is apphied to skin.

{32 The compositions described herein are applied to the skin while in an aqucous
ligpnd state. Upon application, the composiiion flows into the pores of the skin, including
those pores having keratotic plugs. The composition 1s then allowed to dry {or 4 period of

v

fime, for example, from about 5 {0 about 45, preferably 10 to 30, most preferably 10 to 20
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ounutes, suthicient to allow a sohid film to develop., Of course, the drying time will depend
on the amount (1.c., thickness) of the composition apphied to the skin. Once dried, the films

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

3033 Durmg the drying time, an amount of walter and/or any optional solvents
meluded 1 the composition are allowed to evaporate, causing the composiiion (o harden mto
a peclable, flexible, solid film. Such film forms on the surtace of the skin and 1s adherent (o
keratotic plugs contamced within pores of the skin. The films of the invention, when dried,
should have a sufficient peel strength such that the film can be readily litted from the skin m
tact, without causing discomiort to the user, buf whie still having sufficient adhesion with the

keratotic phlugs to remove the plugs from the pores upon peeling.

0034} in one embodunent of the imvention, the composition s provided m a
contamner comprising a tiexible body. The tlexable body of the container defines an micrior
space which may be filled with the aqueous keratotic plug removing composition. The body
of the contamer will comprise an onfice, through which the composition is dispersed when
the body s squeezed. The ortfice may be i communication with a tip such that the tip may
be pressed agamst the skin during application of the composition o aid 1o spreading a filim
over the skin surface. In certamn embodiments, the contamer may further comprise a cap
which is removably attached to the flexibie body by complimentary threads or the like such
that the composttion 1s prevented from being dispensed while the cap is aitached to the body.
When the cap 18 not attached o the body, the composition may be dispensed through the
orifice by squeezing the body. The product or associated packaging or labeling may nclude
mstructions directing the user to apply the composition to skin atfected by blackheads, allow
the dry film to develop, and peel the film trom the skin to remove blackheads.

LHIRKY in other embodiments, the composition can be applied to the skin using a
brush-type applicator, a roller-ball-type applicator, or the hike. In stili other embodiments, the
composition can be applied to the skin from a contaimer having a rigid body and comprising a
purnp and/or elevator evacuation mechanism.

EXAMPLE 1

O036} A keratotic plug removing composition according to the invention is provided

in Table 1.
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Table 1
Phase Material Amount
e e
A Water o g.s. |
A Preservative 3.2 %

B PV A {Low Viscosity) 10 9%
B | PVA (High Viscosity) | 5%
31

’
-

s B i :
Do Preservative 0.1 %
D Water 1%
E Ethanol Alcohol | 5% |
E Sahieyhic Acid  0.5% |
£ Opacifier  0-5% |
e  S——— ;
E Dye 0-0.1 % |
e e 3
B Fragrance 0.1% |
{037 in a first step, the matcrials of Phase A were mixed together at a temperature

of about 20 °C. The Phase B mgredients were then added to the Phase A maternals, and the
entire contents were mixed to homogeneily al a termaperature of between about 8S °C {6 about
91 “C. The batch was than cooled to a temperature of between about 71 °C and about 74 °C
and the Phase € materials were added. The Phase D materials were first muxed in a separate
mixing apparatus before being added to the batch. The batch was then cooled {0 about 6§ °C,
and the Phase E materials were separately mixed before being added thereto, Fmally, the

batch was cooled 1o a temiperature of between about 32 °C and about 35 °C and nuxed.
3

LHIRY] The keratotic plug removing compostlion was fested on ten consumers and
was found to be ecasy to apply and casy to peel from the skin, without discomiort.
Tmportantly, the composition was found to be ¢fficacious 1 removing keratotic plugs, oil,

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

3039 The composition was also tested {o determine stability over a four week period
for a number of dilferent storage conditions.  The composilion was stable i storage
condifions of 3°C, 20 °C, 40 °C, and 50 "C. I was also stable through three freexe/thaw

cycies as well as through cycling between 5 °C and 40 °C.

10
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The following Example shows that, as the total PVA polymer 1s mmcreased

above 180 % by weight, keratotic plug removing efficiency of the composition uncxpectedly

INCIeases.

100411

As shown in Table 2, a keratotic plug removing corpposition according to the

mvention (Inventive Composition) was prepared comprisimg 10 9% by weight low viscosity

PVA, 5 % by weight high viscosity PVA, and 10 % by weight PVP. The low viscosity PVA

to high viscosity PV A weight ratio of the Inventive C

3042}

~

omposition was 2:1.

Comparative Example A was prepared having the same amount of PVP (10

Yo} and the same weight ratio of low viscosity PVA to high viscosity FVA (2:1) as the

Inventive Composifion. However, the total PVA present in Comparative Examplc A was

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

LHIEX) Comparative Example B was also prepared with a 2:1 weight ratio of fow
viscosity PV A to high viscosity PV A and 10 % by weight total PVA. However, Exampic B

differs from both the Inventive Composition and Comparative Exanmple A in that it includes

15 % PVP by weight.

Table 2
Tnventive Comparative Comparative
Material frade Name | {omposition Exampie A Exampic B
(w.t. %) (w.t %) (w1 %)
1 CELVOL | . .
PVA (LV) P E 10 0.7 0.7
205
PVA (HV) | VINOL 540° | 5 3.3 3.3
________________________________________________________________________ S S R
PVP PVP K-9¢" | 10 160 15

Low Viscosity PVA by Celancse; © High Viscosity PVA by Air Prod. and Chen; 7 by

INP

G044

to determine application properties, drving time, and removal properfies,

shown 1 Table

The viscosity of each sample was tested, and ecach sample was applied to skin

~

2 5

i1

The results are
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Table 3
. o L Drymg
- VISCOSHEY | Applicatic - i
E : ened e = 1ime i Renioval
(Cps) = e
. (i

Sl e

Fasy o Apply;

Invenhive | | E , | Pecled as Entire Film;
S b 30200 1 Formed Confinuous 20 | P K
{Composition | | e . Removed Keratotic Phags

Thin Film Could Not Be

Pripping: Dithicult o E
' 24 - Poeled; Keratotic Plugs

Comparative | \ : o
2,700 Form Continyous

Example A

1r
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
'l
-
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
n
Y
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)
)
1
)

Film Were Not Removed
. Fasy to Apply: . .
Comparative | . y i pp v . Brittle Fibm Broke Into
ﬁ . - 21,300 | Formed Continuous 35 o ey g
Exampic B | ; Pieces When Peeled
| g g Fim
(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, comfortable layer on the
skin and dried after about 20 munutes. Importantly, the dried film was flexible and solid, and
remained mtact when pecled from the skin, with adegquaite peel strength to remove Keratofic

plugs.

3046} in contrast, Comparative Example A was characterized by a low viIsCosity
which provided {or a product thatl was ditticult to apply to the skin due o dripping and failure
o torm a confnuous film., Moreover, upon dryimg, the film could not be peeled and failed o

remove Keratotic plugs.

(3047 Although Comparative Example B had g higher viscosity than Example A due
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
3048} The foliowing Example illustrates the effects of ionic polymers in the
formulations. As shown m Tabie 4, two formulations were prepared: (1) a tormula without
salt-forming groups on the polymer, according to the mvention, and {2) a formula comprnising

30 % by weight of a methylvinyl ether and maleic acid polymer (Gantrez® S97BF by ISP).
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Table 4
Formulation Without | Formulation Including
Materal Salt-Forming Groups | Salt-Forming Groups
(w.i. %) {w.t. %)
Watei q.5. q.5
................................................................... +
Methyiparaben 0.2 Y (3.2 %
PVA 20 % 20 %
Disodium EDTA | 0.1 % 0.1 %
Gantrez® S97BF Solution | 0 % 30 %
0491 Both formulations were stored for one week at temperatures of from about 40

°C 1o about 30 °C and the viscositics were determuned. Swrpnismngly, the tormuldation without
the sali-forming groups mamtammed a near consfant viscosity throughout the storage perniod.
However, the formulation with the sali-forming groups showed a rapid mcrease in visCosity
and formed a thick, heavy gel during storage that was not suitable for apphication to the skin.

{3050 The mvention having been descnbed by the forgomng description of the
preforred embodunent, it will be undersiood that the sialled artisan may make modifications
and vartations of these cmbodiments without departing from the spirit or scope of the

mvention as set forth i the following claims.

051 All patent and non-patent hiterature discussed above 18 hereby meorporated by

reference 1 s entirety for all purposes.

i3
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We clamm

1. A method for romoving keratofic plugs from pores of human skin comprising:

applving to skin m need thereot, g film of iquid composition COmprising an agucous
solution or dispersion comprising trom more than 10 % to about 20 % by weight polyvinyl
alcohol (PV A} and trom about § % to about 15 9 by weight polyvinylpyerohidone (PVP),
said higuid composition being substantially iree of polymers having sali-forming groups,
wherein said liguid composition has a viscosity from about 25,000 ¢cps to about 200,008 cps;
atd

allowing an amount of water to evaporate from said film of said hgud composition on
the skin such that a flexible, solid film s formed on the surface of the skin, said flexible, solid
film being adherent to keratotic phigs;

peehing said Hexable, sohd film from the skin 50 that keratotic plugs adherent thereto

are removed from the pores.

2. The method according to claim 1, wherem the aqueous liguid further comprises one or
more skin benefiting agents sclecied from the group consisting of salicylic acid, glycolic acid,

thiodipropronie acid, amno acids, pephtides, botanical extracts, and mixtures thereof.

3. The method according to clawm 2, wherem the one or more skin benefiing agents

comprises sabicyhe acid.

4. The method accordmg to clamm 1, wherem sawd agueous hiquid comprises from about 12.5

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

5. The method according (o claim 1, wherein said aqueous hiquid further comprises from

about 8.1 % to about 10 % by weight of an cthanol co-solvent.

6. The method according to clamm 1, wheremn said hquid composition comprises from aboul

63 Y to about 85 % by weight waler,

7, An agueous hquid composition for removing a keratotic plug comprising front more than
10 % to about 20 % by weight polyvinyi alcohol (PVA), from about 5 % to about 15 % by
weight polyvinvipyrrolidone (PVP), and about 65 95 {0 about &5 % by weight water, said
composifion being substantially free of polymers having salt-forming groups, and having a

viscosity from about 25,000 cps to about 200,000 cps.

i4
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8. The aqueous hguid composition according o clamm 7 further comprising one or more skin
benefiting agents selected from the group consisting of sahicylic acid, glveohic acid,

thiodipropionic acid, amino acids, peptides, botanical exiracts, and mixiures thereof,

9. The agueous hiquid composition according to claim 2, wherein the one or more skin

benefiting agents comprises salicylic acid.

13. The aqueous hquid composition according to clamm 7 comprisimg from about 12.5 % o

about 17.5 % PV A by weight and from about 7.5 % to about 12.5 % PVFP by weight,

11, The aqueous hiquid composition according to clamm 7, further comprising from about 0.1

% to about 10 % by weight of an cthanol co-solvent.

12. A product for removal of keratotic plugs from human skin comprising a contamer
comprising a flexible body defining an interior space having an amount of an aqueous liguid
disposed therein, said body comprising an aperture adapted to dispense said agucous hguid
when the body is squeezed, the container further comprising a cap removably attached to said
flexibie body such that said agqueous liquid 1s prevenied from being dispensed while said cap
15 attached o said body, wheremn said agueous hquid comprises from more than 10 % (o
about 20 % by weight polyvinyi alcohol (PYVA), from about 5 % to about 135 % by weight
polyvvinylpyrrolidone (PVP), and about 65 % to about 85 % by weight water, said agueous
lignnd being substantially free of polymers having salt-forming groups, and having a viscosity

from about 25,000 ¢ps to about 200,000 cps.

i3, The product according to claim 12, wherein said aqueous hquid further comprises

salicylic acid.

i4. The product according to claun 12, wherein said aguecous higuid comprises from about
12.5% to about 17.5 % PV A by weight and from about 7.5 % to about 12.5 % PVP by

weight.

15, The product according to claym 12, wheremn said aqueous hquid further comprises from

about 8.1 % to about 10 % cthanol by weight.
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