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TECHNICAL FIELD

The present invention relates to water or alcohol soluble or
dispersible thermoplastic elastomeric copolymers and to cosmetic
and pharmaceutical compositions containing these copolymers..
These copolymers are useful for hair setting and styling purposes.
A particularly useful application for these copolymers is in hair
spray and mousse compositions. This {nvention further relates to
copolymers wuseful for 1incorporating 1into cosmetic and
pharmaceutical compositions for topical application to the skin.
Skin care compositions containing these copolymers are'usefu1 for
delivering  and/or transdermally transporting a wide variety of
active ingredients to and/or through the skin.

. BACKGROUND OF THE INVENTION

“In the hair care area, the desire to have hair retain a
particular style or shape is widely held. Such style retention is
generally accomplished by either of two routes: permanent chemical
alteration of the hair fiber or temporary alteration of hair style
or shape. A temporary alteration is one which can be removed by
water or by shampooing. Temporary style alteration has generally

' been accomplished by application of a composition to dampened hair

after shampooing and/or conditioning and prior to drying and/or
styling. Products in the form of mousses, gels, lotions, or
sprays are most commonly used for this purpose. Once the desired
style is achieved, spray products are commonly used to help retain

the style. These various hair care products utilize a variety of

gums and resins for providing styling and retention. However, the

gums and resins currently used tend to feel either too sticky or

too stiff upon the hair. Also, these gums and resins do not wash

-out as easily as desired. Therefore, the need exists for improved

styling and style retention materials which provide a §trdng,
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15 Ski hmﬁ@npom tions containing these copol yners ar pcwsmdns‘-,or
delivering and/or transdernally transporting a wde variety of
active ingredients to and/or through the skin.

BACKGROUND OF THE | NVENTI ON In the hair care area, the desire
to have hair retain a 20 particul ar stylg_or shape is wdely held.
Such: style retention is general by accorrpl I shed by either of two

routes: permanent Chemlagl hold mth@ht@mglmhaf thdratber 'brfto*aegtﬁ tgpporary
alteration of hair glw?”ch are- e\ﬂg.' S %‘B ﬁ‘ § orary ? ration ‘Ys one

whi ch. can be rermvecYe % TSRy . To5e sy, begapse
alteration has genermﬂ yhaips care tfééhiﬂ&ccie'ﬂmlslfén@d iy apﬂrl aad/forn adéchal

conposi tion to danpayassl,hat ris necessarpfihat ﬁbwmwrmasaMVeOEooqoewusmw ng

and prior to dry| ng ?nﬂlsgérsibmty ‘ﬁt%u‘pg Products int form of
nousses, gels, Iotlons ys &T e’ nmost commonly used for this

purpose. Once the desi rgbermoplasticsle #%W‘E&PMHS am aﬂbr&omr sThese
commonly used to heldppsigmersn coabine thbmmoplastéc probeases,arvmacls Hider thad e

products utilize a \BRuAYYPTans strengtURLE NR2 18 (HLeREOVSheRBeZ V! 1 1O

and retention. Howev 1‘1 resins curr dtehd to
feel either too stiBjchgive them flexihylity; 3nd shape retrotion; "°$!&"§5- despdte guns
and resins do not wdhbse highly desintabdes promrtiesasmost thewdpl abbir ef asteperihie

aﬁleghemr stsdf or 'trrpreavsrr;meréi.—e geie¥dNPIiRRTuBIEYbE JoBFR tSoPdb1BRERT kb
provide a s rOng/m- alcohol systems and would not be suitable in hair care
composnwns Therefore, themop'lastlc elastomeric copolymers

having good'water and/or alcohol -solubility would be useful for

15 developing. lmproved hair care compositions. |

In the present invention new classes of thermoplastic
elastomeric copolymers have been developed which have the desired
flexibility, strength, and elastic properties and yet are readily
soluble and/or dispersible in water and/or alcohol systems.

20  Furthermore, these materials provide hair care compositions which
' leave the hair feeling natural, i.e. not stiff. . |

In addition to the hair care benefits provided by these
copolymers, it has been found that these materials are also useful
for incorporation’ into a wide variety of cosmetic and

25 pharmaceutical compositions for topical application to the skin.

~ These. copolymers provide topical compositions which are more

easily and uniformly spread upon the skin, which feel good upon

the skin, and yet which are highly substantive. Furthermore,

| - these copolymers are useful for enhancing the penetration of a

30 wide variety of cosmetic and pharmaceutical actives into the skin,
or alternatively, through the skin for systemic delivery.

It is an object of the present invention to provide novel,
water and/or alcohol soluble and/or dispersible thermoplastic
elastomeric copolymers.

35
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-2~ wotssiordyd, hold without being either too stiff or pePuSSdidses and
yet which are easily renoved by shanpooi ng. Furthernore, because

hair care styling conpositions are water and/or al cohol ~based, it | s
mecessary that these materials have good solubility 5 or dispersibility
I.n.these bases. ' Ther nopl astic el astoneric copolyners are well
known. These copol yners conbi ne ther rrTﬂ)T astic properties, which give

t hem sol ubi lity ang %Ers‘ Er &m&& rdfbtiﬁé Aﬂﬁo&te'iﬁ%g&nprt?pﬁ@aia%

whkch give thenlerX|MI|t
these highly desirabf¥®epy é‘f‘% e&“cns&st?mﬂmvabﬂ'\ees é!sag't‘odﬂrhtif care
copol ymers are generedmpysiithensl. ubl e or poorly soluble in water and/ or

al cohol- systens and WOU'FL et apﬁh&"”&bapéte dfn tn@' ﬁregérfte qurl{tioncqugt%g“ ons

Therefore, thegnopl ast el astoneri ¢
and/ or al cohol Sol ubM%e %u?‘deb@m&%‘éﬂﬂ"sfh‘r "‘9 “'P"°"ed styling "‘d%r hold
properties and ‘having improved aesthetics.

It is another object of the present invention to provide
novel thermoplastic elastomeric copolymers useful in topical skin
care cosmetic and pharmaceutical compositions.

10 It.is another object of the present invention to provide
novel topical cosmetic and pharmaceutical compositions useful for
delivering a wide variety of cosmetic-materials-and pharmaceutical
actives to and/or through the skin. |

These and other objects will become readily appdrent'from'the

15 detailed description which follows.

SUMMARY OF THE INVENTION

The present invention relates to a water or alcohol soluble
or dispersible thermoplastic elastomeric copolymer having a
backbone and two or more po1ymeric pendant side chains, said

20 copolymer formed from the copolymerization of randomly repeating A
and B units wherein said.copolymef comprises:

(i) from about 40% to about 90% by weight of said A units,
wherein said A units are polymerizable monomer units;
and .

25 | (11) from about 10% to about 60% by weight of said B units,
wherein said B units are hydrophilic macromonomer units
copolymerizable with A, whereby said macromonomer units
form said pendant polymeric side chains;

wherein said copolymer has a weight average molecular weight

30 greater than about 10,000, and wherein said copolymer exhibits two
distinct TQ values, said first Tg corresponding to said backbone
and having a value less than about 00C, and said second Tg
corresponding to said side chains and having a value greater than

about 259C.
35
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present invention new classes of thernopl-astic el astoneric
copolynmers have been devel oped whi ch have the desired flexibility,
strength, and elastic properties and yet are readily sol ubl e and/ or
di gpersible in water and/or al cohol systens. Furthernore, these
materials provide hair care conmposi tions whi-d Ieave the hair

feeling natural, i.e $kideht inventt 1 I 1 ar e
berefits provi ded bggé‘ﬁeﬁs ¢ %ﬁg%? Q:_T as een %g ?Eeé’g'ofhese
materials are al so 8 or dispersip| 3t t°"?°ﬁl"0°°%’ yRrdeavioeri ety
of cosnetic and 25backbqolaindatenior cudre cpaipoaiici sdde dhainst osaiid adopol ymer

o [E5 o1 Wl o o OSSN b i
skin, which f\(,aw% goth ﬁﬁp@ﬂ correspomﬁﬁgst,gkfftw P%f??ﬂ{]%/et which are highly

subst antive. Furt her nor e, these copolyners are useful for
enhancing the penetration of a 30 Wi e ygr[l g}y of cosnetic and

phar maceuti cal actives into the skin, or alternatively, through the
skin for system c delivery. It is an object of the present

i nvention to provi deheredeiA is at least gpe polymeriizableapenemey! unid| eosrespanddpor
di spersi bl-e t heronopkaIhe Formula el ast oneri c copol yners. 35

I ]
X - C- CRS == CHRS

15  wherein X is selected from the group consisting of -OH, -OM, -OR4,
-NHz, -NHR4, and -N(R#)2; M is a cation selected from the group
consisting of Na+, K¢, Mg++, Ca++, In++, NHg+, alkylammonium,
dialkylammonium, trialkylammonium, and tetralkylammonium; each R4
is independently selected from the group cbnsisting of H, C)-Cg

20  straight or branched chain alkyl, N,N,-dimethylaminoethyl,
2-hydroxyethyl, 2-methoxyethyl, and 2-ethoxyethyl; and RS and RS
are -independently selected from the group consisting of H, Cj-Cg
straight or  branched chain  alkyl, methoxy, ethoxy,
2-hydroxyethoxy, 2-methoxyethyl, and 2-ethoxyethyl.

. 25 B is at least one hydrophﬂic macromonmer  unit
copolymerizable with A corresponding to the formula

R -{-NCHpCH2- Jq-0-E
I
30 C=0

RI

wherein E is an ethylenically unsaturated moiety, copolymerizable
35  with A, selected from the group consisting of vinyl, allyl,
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-3- i s another object of the present inventi oipringsoRiofigh de
novel thernnﬁ?astlc el astoneric copolyners useful in hair care

conposi tions. - - It is another object of the present invention to
provi de novel hair care conpositions having inproved styling and/or
hol,d properties and having inproved aesthetics. It is

anot her object of the present i nvention to P¥ovi de novel thermoplastic

el astoneri ¢ copol yrrers us ef ul ba p ]ca h] 5 cqQsnetic and
phar maceut i cal conp8¥? ?’ons mpohacryioyt, | ¢ a§"3ﬁ6‘('her IBpabenzgyl .t heandr esent
i nvention to providévinylbenzpyVcR andR'care dudependent lansk)ptad rinome thé @adup

conposi tions usef ul céridfisting of nieinuvqr-cglgtaai\qhd%rvwahaieﬁ Gicahﬁq L
material s and phar n?r?q“%a%fll frgm abouta% to. e % g %QE’/e(r)?{ *tfr%o n??pér oef %btlaut'

These and ot hesr obj ec rea
or greater; and b is an in eger of about 2 or greater.

In further embodime_nts. B is at least one hydrophilic
- macromonomer unit copolymerizable with A corresponding to the

formula
10 - RO -[-CHaCHaN-1p-CH2
i
C=0 CH=CH;
{
RI

15
wherein R and R’ are independently selected from the group
consisting of H and C)-Cg straight or branched chain alkyl; m is
an integer from about 10 to about 2000; a is an integer of about
100 or greater; and b is an integer of about 2 or greater,

20 In further embodiments, B is at 1least one hydrophilic
macromonmer unit copolymerizable with A corresponding to the
formula

: R" -[-OCH2CH-]p-0-E

25 _ |

R3

" wherein £ is an ethylenically unsaturated moiety, copolymerizable

with A, selected from'the group consisting of vinyl, allyl,

30 acryloyl,  methacryloyl, ethacryloyl, 3-vinylbenzoyl, and
4-vinylbenzoyl, and mixtures thereof; R" is selected from the

group consisting of C1-C4p siraight or branched chain alkyl; R3-is
selected from the group consisting of H, and C1-Cg straight or

branched chain alkyl; m is an integer from about 20 to about 2000;
35 '
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SUMVARY ENTI ON The present invention relates to a

- water or alcohol soluble or dispersible thernoplastic elastoneric
copol ymer having a backbone and two or nore pol yneric pendant side
chains, said 20 copol yner fornmed fromthe copol ynerization of randomy
repeating A and B units wherein said=®gpol yner conprises:

(i) from about 40%to aboyt, 90% | ' f said A units,
wherein said A uni ('ZE 58 Bﬁ?eﬁ%iqt}géﬁg%ngrn@?gbﬁﬁ §g‘§”b 15 an integer of and

25 (i) froshoabduer gosktens about 60% by weight of said B units,
wherein said 8 units arg AHYRQPEHol mehBS! EHFOPIREEIt iveh6ion relates to hair
copol yrmeri zabl e with A vvhereﬁ sai d meck gonoper um}

form.sai d pendant p&¥neff° ggnscmaieﬁ%e;c atly nﬁ%ersé ﬁ‘"gai ot iiEr has
a wei ght average notampes idfonseicghtaingg thesegcepalymershan about 10, 000, and
wherein said copol ymer pxifubiNef babediments, tHé Spresert Tvemlib@Srelatdsd thi r st

T . : re.
Oferr]C and sad SeEBRHeTgind *Harmaceuticdl | oipb{Hofs Y Hofajnfis 13 Doou! -
having a val ue gr eatepolymens, for topic-ah@gg,l[icgtjpgrtp]t(lg_e skjn for the delivery of -
cosmetic materials and pharmaceutical actives onto, into and/or
10 through the skin. _

A1l percentages and ratio_s' used herein are by weight of the
total composition and all measurements made are at 250C, unless
otherwise designated. The invention hereof can comprise, consist
of, or consist essent'ial'l_y of, the essential as well as optional

15 ingredients and components described herein.
TA 'DESCRIPTION OF T NVENT

The term “"thermoplastic elastomeric copolymer® as used herein
means that ‘the copolymer has both thermoplastic and elastomeric
properties. The term “thermoplastic elastomeric copolymer® is one

20 familiar to those of ordinary skill in polymer science. By

“thermoplastic" is meant that upon heating, the copolymer softens
and upon cooling it rehardens; upon being subject to stress it
begins to flow and upon removal of stress it stops flowing. By
"elastomeric® is meant that the copolymer has an elastic modulus
such that the copolymer exhibits a resistance to deformation and
has limited extensibility and retraction. In other words, the

copolymer tends to recover its size and shape after deformation.
The term “macromonomer” is one familiar to those of ordinary
skill in polymer science, and is used to describe a polymeric
30 material containing a polymerizable moiety. A macromonomer is a
macromolecular monomer. A macromonomer is essentially a very

large type of monomer building block unit which can be used in a
polymerization reaction to form polymers with itself, with other

monomers, or with other macromonomers. :

25

35
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-4- WO 9sh§¥8s42r esent i nvention also relates to a water P NSRS
sol ubl e or dispersible thernoplastic elastoneric copol ynmer havi ng

backbone and two or

wherein Ais at

the formul a

-

10

15

20

25

30

- 35

mg/mi .

a

nore pol yneric side chains, said copol yner f or med
f'rom t he copolynerization of randomy repeating Aand B 5 units and
coryresponding to the formula ' [err]

| east one pol yneri zabl e noneiver unit correspondi ng 10

err
The term “"water or achhol Lo]uble or dispersible" as used
herein means that these copolymers are either freely soluble in or

~ dispersible (a§ a stable suspension) in at least one of the

following solvents, or alternatively, in any combination of one of
the following solvents: water, methanol, ethanol, and isopropanol.
By "soluble® is meant that the copolymer is soluble in the solveat
or solvents at 250C at a concentration of at least about -20 mg/mL,
more preferably ‘about 50 mg/mlL, and most preferably about 100
mg/mL. By "dispersible” is meant that the copolymer forms a
stable, uniform suspension (without the addition of further
materials such as emulsifiers) when combined with the solvent or
solvents at 259C at a concentration of at least about 20 mg/mL,
more preferably about 50 mg/mL, and most preferably about 100

Thermoplastic Elastomeric Copolymers

The copolymers of the present invention are characterized in
having an elastomeric or flexible backbone and rigid,
thermoplastic, hydrophilic side chains. This combination of both
elastomeric and thermoplastic ﬁoieities in a single copolymer
provides the unique and useful properties of these materials. The
copolymers of the.bresent'inyention, can also be referred to as
*graft copolymers" because they can be prepared from the
copolymerization of monomer units and macromonmer units. In other
words, the macromonomer is "grafted" or incorporated into the
copolymer.

These copolymers exhibit two distinct immiscible phases.
Without being limited by theory, it is believed that the
hydrophilic side chains of these copolymers are closely associated
with each other, thereby existing in one phase, while the backbone
of the copolymer remains in a separate phase. A consequence of
this phase immiscibility is that these copolymers exhibit two
distinct glass transition temperatures or, “Tg's®, for the
backbone and the side chains. Tg is a wg]l known term of art in
polymer science used to describe the temperature at which a
polymer or portion thereof undergoes a transition from a solid or

eet Has Been Replaced
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15  whereimoX¥somssel ected fromthe group consi sting of -OH, pefAYoansdgierri.,
-NH err], -NHR[err], and -N(R[err])2; Mis a cation selected fromthe group
consi sting of Na+, K+, M++, Ca++, Zn++, NH4+, al kyl ammoni um

df al kyl ammoni um trial kyl ammoni um and tetral kyl ammoni ump each R4 i's

. independently selected fromthe group consisting of H (err]-Cerr] 20
strai ght or branched chain al kyl, N, N, =%t net hyl ami noet hyl ,

2- hydr oxyet hyl, mﬂ%¥e5§'ﬁ%‘hl§n&u% efﬂqwe&hyiub]b?vn%%; nﬁ@?rig rﬁlass are

i ndependent |y sel ect'® consi stin
strai ght or br and#8 tion; hepps ‘t“'é$5|<§=F" be 'Fﬂétsh‘&@y"s"‘g Hiandary, ed\niques
2- hydr oxyet hoxy, 2- nehabaryatehY |knowmdo 2het podywert bylentistSof ordinaryBskillSin at.

| east one  hydro |$rft f&ﬂequmf& rlguﬂerful techni lfeo?&l Y:EFJM?\R& egl\a/\ést h A

~correspondi ng to the
et hyl enical | y unsat utr"é{‘%'éi?ﬁl 4t ydifEysat\ate SFaNANG ““"“‘“"’ (also known as
DSC). The glass transition phenomenon in polymers is described in

Introduction to Polymer Science and Technology: An SPE Textbook,
(eds. H.S. Kaufman and J.J. Falcetta), (John wiley & Sons: 1977),
which is 1ncorpor_jated by reference herein in its entirety.

10 The Tg of the backbone of the copolymers herein (i.e. that
part of the copolymer not containing the side chains) should be
less than about 00C. Preferably the Tg of the backbone should be
from about -100C to about -1300C, more preferably from about -200C
to about -1250C, and most preferably from about -550C to about

15 -120°C. The Tg of the side chain of the copolymers (i.e. that
part of the copolymer not containing the backbone) is greater than
about 209C. Preferably the Tg of the sidechain should be from
- about 250C to about 2009C, more preferably from about 300C to
about 1750C, and most preferably from about 359C to about 1500C.

20 Because these copolymers possess two distinct Tg's, these

copolymers are useful in hair styling and setting compositions.

Without being limited by theory, it is believed that when these

copolymers are subjected to temperatures above both Tg's, they are

essentially liquid and can provide great flexibility during the
styling process (e.g., when curling irons, blow driers, and-other
heat sources are applied to the hair). Upon cooling of the
copolymer to room temperature (e.g., when the heat source is
removed from the hair) the copollymer is then at a temperature that
is typically between both Tg's, and the copolymer possesses

30 structural rigidity from the macromonomer side chains, and yet has

| flexibility from the backbones, and can provide a strong, yet
flexible, hair hold or style retention.

Furthermore, at skin temperatures, these copolymers would be
at a temperature which is essentially between both Tg’s. These

35 copolymers can enhance the film forming properties of skin care

25
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35 wth oo s?tﬁkﬁCt ed from the group consisting of vingcrmsididrsss

-5- acryl oyl nmet hacryl oyl , et hacryl oyl , 3-vi nyl benzoyl ,
and 4- Vi nyI benzoyl; R and R err] are independently selected fromthe
gr oup consisting of Hand Cerr]-Cerr] straight or branched chain
alkyl; mis an int.eger fromabout. 10 to about 2000; a is an integer
of about 5 100 or greater; and b is an itTReger of about 2 or greater.

ey oo e s, s R ST S espor, T RO
distribution upon the skin. '
The copolymers of the present invention are formed from the
cbpo'l'ymerizatlon of randomly repeating A and B8 units, preferably
wherein the A units are selected from at least one polymerizable,
ethylenically unsaturated monomer unit, and the B units are
selected from at least- one hydrophilic macromonomer unit which
contains an ethylenically unsaturated moiety which s '
copolymerizab'lé with A. In typical embodiments of these
10 copolymers, the backbone 1is primarily derived from the
ethylenically unsaturated portion of the A monomer unit and the
ethylenically unsaturated portion of the 8 macromonomer unit. The
side chains are derived from the non-copolymerized portions of the
macromonomer. The A and B units can be selected from a wide

15 vairety of structures as long as the limitations of the copolymer
are met (e.g., solubility, Tg’s, and molecular weights).

The A monomer units of the copolymers of the present
invention can comprise from about 40% to about 90X, more
preferably from about 50% to about 85%, and most preferably from

20 about 60% to about 80%, by weight, of the copolymers. '

| The hydrophilic B macromoném_er units can comprise from about
10% to about 60%, more preferably from about 15% to about 50%, and
most preferably from about 20% to about 40%, by weight of the
copolymers. '

The copolymers of the present invention have a weight average
molecular weight of at least about 10,000. There is no upper
limit for molecular weight except that which limits applicability
of the invention for practical reasons, such as viscosity,
processing, aesthetic characteristics, formulation compatibility,
30 . etc. In general, the weight average molecular weight is less than

about 5,000,000, more generally less than about 2,500,000, and
typically less than about 1,500,000. Preferably, the weight
average molecular weight is from about 10,000 to about 5,000,000,
more preferably from about 75,000 to about 1,000,000, even more

25

35
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[err] 15 WO.95 \mﬁrei n Rand R, are i ndependent |y sel ect ed pEgRikdaitfssg’ OUP
consi sting 8f and Cerr]-Cerr] . straight or branched chain alkyl; mis

an integer fromabout 10 to about 2000; a is an integer of about 100
or greater; and b is an integer-of about 2 or greater. 20 In
further enbodinents, B is at Ileast one hydrophilic

macromonmer unit copol ymeri zable with A corxrguponding to the formul a
[err] wherein E is an ethylenically unsaturated noiety,

copol yneri zabl e prefenably Afropel zbotted 100,000t Ite ciboutp 83006065t i & Ofosyi NY! ,
allyl, 30 acryl gykferatBl P’ ol 15,008t td2E80ut b 000, 3- Vi Nyl benzoyl,
and 'AIternativer; the copolymers of the present invention can
also be represented by the formula
3 [AlalB ]
wherein A and B are as described herein, and where 2 is an integer
of about 100 or greater, preferably a is an integer from about 100
- to about 3000, more preferably from about 250 to about 2000, and
most preferably from about 350 to about 1500, and b is an integer
10 of about 2 or greater, preferably from about 2 to about 50, more
' breferably from about 2 to about 20, and most preferably from
about 2 to about 10. In this formula, it is expressly intended
that even though ranges are provided for the subscripts a and b,
these subscripts are not intended to strictly limit the polymers
herein so long as the physical propoerties of the polymers are
achieved. When the copolymers herein are described by the formula
disclosed in this paragraph it has been found useful to describe
the copolymers by their number average molecule weights. “In
- . general, the number average molecular weight is less than about
20 2,500,000, more generally less than about 1,500,000, and typically
' less than about '1.000,000; Preferably, the number average
molecular weight is from about 15,000 to about 1,000,000, more
preferably from about 20,000 to about 500,000, and most preferably
from about 25,000 to about 250,000.

15

25

30

35
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4-vi nyl berw(g 11;, @pd m Xt ures thereof; Rlerr] is selected fpemusdanis?
group consi lg” of (Jerr]-Cerr] straight or branched chain al kyl;

Rerr]-is selected fromthe group consisting of H and Cferr]-Cerr]
strai ght or branched chain alkyl; mis an integer fromabout 20 to
~about 2000; 35 ' a is an integer of about 100 or greater;
and b is an integer of about 2 or gregg-er. * In further
~ enbodi nents, the present invention relates to hair care

composi tions, especi alTy ' tting and styling 5

conposi tions,. containing these copol yners. further

enbodi nents, the preseng, i [ [ S 0Ss | C :
phar maceut i cal  conposi §¥| Sé}:\égm‘lé%] se?éc ?]ogn a;iefﬁguébeinati fi orFBEhe particular A

ont al ni
and B units and by the choice of specific relative ratios of the

units well within the ability of one of ordinary skill in the art,
the copolymers can be optimized for various physical properties
such as solubility, Tg's, and the like, and for compatibility with
other ingredients commonly used in hair care and skin care
applications. - '

When the copolymers of the present invention are incorporated
into hair and/or skin care ‘compositions, the copolymers typically
comprise from about 0.1% to about 25%, preferably from about 0.5%
to about 20%, more preferably from about 1% to about 10X, and most
preferably from about 2% to about 5% of the ﬁomposition, although
higher or lower amounts can be used depending upon the particular
-application. '

Monomer *A* Units _

The "A®* monomer unit is selected from polymerizable monomérs.
preferably ethylenically unsaturated monomers. Either a single A
monomer or combinatfons of two or more A monomers can be utilized.
For example, if two different A monomers are polymerized with a B
macromonomer, the resulting copolymer could be described as a
terpolymer. In either case, the monomers are selected to meet the
requirements of the copolymer. By “polymerizable", as used

- herein, is meant monomers that can be polymerized using any
conventional  synthetic  techniques. Monomers that are
polymerizable using conventional free radical initiated techniques
are preferred. The term “ethylenically unsaturated" 1{s used
herein to mean monomers that contain at least one polymerizable
carbon-carbon double bond (which can be mono-, di-, tri-, or
tetra-substituted). ' '

The A monomer units of the copolymers of the present
invention can comprise from about 40% to about 90%, more
preferably from about 50% to about 85%, and most preferably from
about 60% to about 80%, by weight, of the copolymers.
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copol y'rrers_w[)cysmg i cal application to the skin for ‘the del | Pefssalior3sy
cosnetic materials and pharnmaceutical actives onto, -into and/or 10

t hrough t he skin. Al'l percentages and ratios used herein are by .
wei ght of the. total conposition and all neasurenents nmade are at
25[err] C, unless ot herw se designated. The invention hereof can
conpri se, consi st . of, or consist essaetially of, the essential as
wel | as optional 15 i ngredi_ents_and conponents descri bed herein.

DETAI LED DESCRI PTI ON OF The-ethetice] lpnunsaturated A monpmer waits) prefienabbypleamst i c
el astonmeri c copol ynee dascrided bjpetheifiollowing formmdans that the copol ynmer -has
bot h thernopl astic and el astoneric o Properties. The term

"t hernopl astic el astoneric copolynmer” i oag 20 famliar to those of
ordinary skill_ in polymer science. X .'Bg' CRs = G”F?mer nopl astic" is neant

t hat upon heat? ng, the copolyner softens . and upon cooling it

rehardens; upon bei Reer2iRixe¢d shfectéd §roh the group conPRUdsSof Qo»i,' Qg a4 UpoN
renpval of stress it Iiatop@fgl oW nqu % M 'ﬁl ast o “5‘?" I's neant Y hat

the copol yner has anN@asfRCs A94urHE8 s 3ueation selected S50 thRegroup _
exhi bits a resi st ancensistttgf of nlat, oK+arMg++, Ca++, Tmas, | Mgt eall kykamporsiub, | ity

a_nd retraction. Ingef Ian\ﬂﬁﬁﬁﬁ. & ky1 ammon {um C ARG | AR k§ 1QRGEH 1 i, eEHORET its
si ze and shapee@fter, de

one faniliar to thoéédb'?d%é%%#'jl? yselected from the zFﬁ"pLgégﬁﬁﬁggqﬁﬂgg&?%dl iss
used to describe a [5&r3jight i cor 3dranchedypichpaiml adkibai Nikrdirethdiaginoethyhiol e
noiety. A nMacr ononQREydrbsyedhyl, 2-methoRPXhPI(Dlafd 2-fhokFRARYIBI and RS and RE
macromononer 1S essagpti'ngu%d&df 'sélected from the group consisting of H, C}-Cg
straight or branched - ‘chain  alkyl, methoxy, ethoxy,
2-hydroxyethoxy, 2-methoxyethy1. and 2-ethoxyethyl.

Representative nonlimiting examples of monomers useful herein
include acrylic acid and salts, esters, and amides thereof. The
salts can be derived from any of the common nontoxic metal,
ammonium, or substituted ammonium counter ions. The esters can be
derived from Cj.40 straight chain, C3-40 branched chain, or €3-40
carbocyclic alcohols; from polyhydric alcchols having from about 2
to about 8 carbon atoms and from about 2 to about 8 hydroxy groups
(nonlimiting examples of which include ethylene glycol, propylene
glycol, butylene glycol, hexylene glycol, glycerin, and
1,2,6-hexanetriol); from amino alcohols (nonlimiting examples of
which include - aminoethanol, dimethylaminoethanol, and
diethylaminoethanol, and their quaternized derivatives); or from
alcohol ethers (nonlimiting eiamph-s of which include
methoxyethanol, and ethoxy ethanol). The amides can be
unsubstituted, N-alkyl or N-alkylamino mono-substituted, or
N,N-dialkyl or N,N-dialkylamino di-substituted, wherein the alky
or alkylamino group can be derived from Cj.4p straight chain,
C3-40 branched chain, or C3-40 carbocylic moieties. Additionally,
the alkylamino groups can be quaternized. Also useful as monomers
are substituted acrylic acids and salts, esters, and amides
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| arge type @b s3ppaaer buil d| ng bl ock unit which can be used pfrases/n07387
pol ynmeri zation reaction to formpolyners with itself, with other

nmonomers, or with other macrononomers. 35 '
-7- The term "wat er or al cohol soluble or dispersible” as used

herein neans that these copolynmers are either freely soluble in or
di spersible (as a stable suspension) in at 7885t one of the fol | owi ng

solvents, or alter natthé/reeloy (whﬂe"l‘ﬂ%hgoﬂgﬁﬁ%éﬁ? a(?'% q?nn?heoftwo AP d ..tiqueusqr lllt? YVIS ng

solvents: water, netha
meant that the copol ?ﬁ%‘r‘ pas SBI‘H%I‘&"-‘(H%?féds@#vﬁ'ﬁt‘"depeﬂdmﬂxcﬂﬂmw faom

25[err] C at. a concentthatgroup ebnsdstingaxsft CplRoatkyP0 -CR)/ PEOOH (e.g.,MREhacrylic
preferabl y about S50 nE{dTl.etRdddlyTTRShc Y, lafd a?'cyar%bgt"ttyﬂ'goand) The salts,
5 esters, and amides of these substituted acrylic acids can be
defined as described above for the acrylic acid salts, esters, and
amides. Other useful monomers include vinyl and allyl esters of
C1-40 straight chain, C3-40 branched chain, or C3-40 carbocylic
carboxylic acids; vinyl and allyl halides (e.g., vinyl chloride
10 and aliyl chloride); vinyl and allyl substituted heterocylic
) 'compoundS'(e.g., vinyl pyrridine and allyl pyridine); vinylidene
chloride; and hydrocarbons havihg at least one carbon-carbon
double bond (e.g., styrene, alpha-methylstyrene, t-butylstyrene,
~ butadiene, isoprene, cyclohexadiene, ethylene, propylene,
15 1-butene, 2-butene, isobutylene, vinyl toluene); and mixtures
thereof. ' _

Preferred A monomer$ useful herein include those selected
from the group consisting of acrylic acid, methacrylic acid,
ethacrylic acid, methyl acrylate, ethyl acrylate, g.-butyl

20 acrylate, iso-butyl acrylate, t-butyl acrylate, 2-ethylhexy
acrylate, decyl acrylate, methyl methacrylate, ethyl methacrylate,
n-buty‘l methacrylate, 3so-butyl methacrylate, $-butyl
methacrylate, 2-ethylhexyl methacrylate, decyl methacrylate,
methyl ethacrylate, ethyl ethacrylate, p-butyl ethacrylate,

25, iso-butyl ethacrylate, t-butyl ethacrylate, 2-ethylhexyl
ethacrylate, decyl ethacrylate, 2,3-dihydroxypropyl acrylate,
2,3-dihydroxypropyl methacrylate, 2-hydroxyethyl acrylate,
2-hydroxypropyl acrylate, hydroxypropyl methacrylate, glyceryl
monoacrylate, g]jceryl monomethacrylate,

30 acrylamide, methacrylamide, ethacrylamide, N-methyl acrylamide,

' N.N-dimethyT acrylamide,  N,N-dimethyl methacrylamide,
N-ethylacrylamide, N-isopropyl acrylamide, N-butyl acrylamidé,

N-t-butyl acrylamide, N,N-di-n-butylacrylamide,
N N-diethylacry'lamide, N-octyl acrylamide. N -octadecyl acrylamide,
35 N-phenyl acrylamide, N-methyl methacrylamide,
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g/ . By“','@lggﬁggﬁl ble" is meant that the copol ynmer forns P%'rﬂl%94/o73§;t abl e,

uni form suspension (wthout the addition of further materi al s
such as emul sifiers) when conbined with the solvent or sol vents at
25[err] C at a concentration of at |east about 20 ny/ni, _ nor e
preferably about 50 ng/nL, and nost preferably_ about 100 mg/mL. i5
Ther nopl asti ¢ El astoneri c Copol yners The copol ynmers of the

present invention arg. ahﬂn@maefylimel n haVl ng dﬁl ?@S&}?a@ﬁ&e

fl exi ble backbone “therno st} c y
chains. This conbi naf‘qgﬂ"%?%ﬂybg?wbemﬂ el asto r| amidgy ¢ her rmpﬂ'éﬁsﬂdled

moi eities in a singl §.Xdirethlaningethyl pr cadrpbanidée unlmuediaeﬂmylll&ﬁﬁbdthyl
.prOpe[tles of thlese R@ghtryddnide, déWernized Ngclla%ét Ta?niRJetﬁ Crmét] h§§'§ mide,

i nvention, can gl so mer s Cause t hey
can be prepared fromhadﬁ'{e%ﬁg'%eé&&?frrerl fﬁ'f’]g{f'of mohotiRimethyl arianoathyl
macronmonnmer units. | Retdaeryiate, quikﬁ"l!s!“t he,iedime byl amimoethyl " graeryladé, or

i ncorporated into thquiternized OMN-Jimethylaminoethyl methieHA QQPQ-XSPE% K Y Di t

gt et e i MATNI T St i -
closely .associated 9lyceryly; @ﬁryéa ottniathoxyethydby asrylateng 2-methoryethyise,
whi | e the backbldhe 3@ethacryfatiehe?-cethokyethy] eehmiryTate)) BetRRAAYE RPASE, A
consequence of 2-thbiye YRS SetEAGHD) Eyethén)#egﬁ'l Liag 99&?' e
exhi’bi't two dlacsitdI nCtlchasshydr?JeSIand its half est or Seia "
t he _ ers, crotomc acid,
itaconic acid, angelic acid, diallyldimethyl ammonium chloride,
vinyl pyrrolidone. methyl vinyl ether, methyl vinyl ketone, male-
15 imide, vinyl pyridine, vinyl imidazole, vinyl furan, styrene
\ sulfonate, allyl alcohol, vinyl alcohol, vinyl caprolactam. and
mixtures thereof.

More preferred A monomers are those se'lected from the group
consisting of methyl acrylate, methyl methacrylate, methyl

20 ethacrylate, ethyl - acrylate, ethyl methacrylate, ethyl
ethacrylate, pn-butyl acrylate, ﬂ-butyl methacrylate, n-butyl
-ethacrylate, 2-ethylhexyl acrylate, Z-ethylhexyl methacrylate,
2-ethylhexyl ethacrylate, N-octyl acrylamide, 2-methoxyethyl
acrylate, Z-hydroxyeth,yl acrylate, .~ N,N-dimethylaminoethyl

25 acrylate, and mixtures thereof.

Most preferred A monomers are those selected. from the group
consisting of n-butyl acrylate, 2-ethylhexyl | acrylate, N-octyl
acrylamide, - 2-methoxyethyl acrylate, 2-hydroxyethyl acrylate,
N,N-dimethylaminoethyl acrylate, and mixtures thereof.

30 Hydrophilic *B" Macromonomer Units

A macromonomer is a large monomer unit, i.e. a macromolecular
monomer, which can be further polymerized with itself, with other
_conventional monomers, or with other macromonomers. The term
*macromonomer® is one that is familiar to the polymer chemist of

5 ~ordinary skill in the art. The hydrophi'lie "*8* macromonomer units
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backbone a

& de chains. Tg is a well known term of artPCiTm§94,o73s7

pol ymer .science used to describe the tenperature at which a 35 pol ymer
or portion thereof undergoes a transition froma solid or
brittle material to a liquid or rubber-like material. d ass

transition tenperatures can be measured using_standard .techniques

that are well

known to the pol yner scientist of ordinary skill in t he

art. One particul arloy tieefpuéseh®Ctimention fare daiyendigel ﬁ&hoﬁéla%%\ﬁﬂng blocks

D50+ The gl aus t r anigh ah e TaR"Brdi”'eBE | B el 18138 ¥ RRYEF poononer
I ntroduction to Pol Whtys- SCI Jh%e 3arfﬂ°'[@l9ﬂ?ﬂﬂrégy~‘"cmasPEiTeXitdboom'iety of (eds.
H. S. Kaufrman and J. 3triécabest e ard Lopolyméni2yblé OUnS thel A7ddnomer. Either a

5 single B macromonomer or combinations of two or more 8
macromonomers can be utilized. In either case, the maciromonomers
are selected to meet the requirements of the copolymer.

The hydrophilic B macromonomers comprise from about 10% to
- about 60%, more preferably from about 15% to about 50%, and most

10 preferably from about 20% to about 40%, by weight of the

copolymers. : :
By the term “copolymerizable” as used herein is meant B

macromonomers that can be reacted with the A monomer in a

'polymerization reaction using ~ any conveéntional synthetic

15 techniques. “Copolymerization® is a term of art used to refer to-
the simultaneous polymerization of two or more different monomers.
In the present invention, B macromonomers that are copolymerizable
with A monomers using conventional free radical initiated
techniques are preferred. By the term “hydrophilic" as used

20 herein is meant B macromonomers that are soluble in or have an
affinity for water and/or other polar, water-soluble solvent
materials (e.g., methanol, ethanol, propanol, isopropanol and the
like). “"Hydrophilic" is also a term of art used to described a

- substance having a strong tendehcy to absorb water which results

25 in the swelling, solubilization, or dispersion of the substance in

' water. Without being limited by theory, the hydrophilic B
macromonomer units are believed to contribute to the overall water

or alcohol soluble or dispersible properties of the copolymers.
B macromonomers that are useful herein contain an

30 ethylenically unsaturated moiety that is copolymerizable with the
A monomer. The term “"ethylenically unsaturated" is used herein to
mean B macromonomers that contain at least one carbon-carbon
double bond {which can be mono-, di-, tri-, or tetra-substituted).
Typically, the preferred B macromonomers are those that are

35 "endcapped  with the -ethylenically unsaturated moiety. By
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whi ch is | §gPéspfsgat ed by reference herein in its enti rety. Pp@rnsedan7agr The

T[err] of the backbone of the copolynmers herein (i.e. that part of
t he copol yner not containing the side chains) should be | ess than
about Jerr]C Preferably the Tg of the backbone shoul d be from

about -10[err]C to about -130[err]C, nore preferably fromabout -20[err]C
to about -125[err]C, and m)st preferably frokéabout -55[err]C to about 15

-120[err]C. The T[err .he side chain of, the copol yners (i.e. that -
part of the copol ynef" %‘tpp% Snt3i rifsa lhﬁ"eﬁ‘Bachd?Féj‘tl §Lé e'é'FereWHahiCi”.V
about 20[err] C. Prefuasairgtedna@ottyr i3 of pheneirdecHarminghopdsditior of Othe

about 25[err]Cto atiﬂh!?on%ﬂ&[eerr]i@ue@retﬁfsefﬂfmdorf rm-%h&%%e%o[%rlo to

about L1STert1C andihigPEe! AR ke HRTGRRRME: S ShTJ Sabh, 36 bmopers
T[err]s, these®. "h‘E'bpﬂﬂ"?HEF% Hra Gsmrci"h%amubbt Pord whetdies aonong

conposi tions. diW tthroey ob et - kutmttaaedny theory, it is believed that
" when these - copol r b tures ahove
Torrl s they are - “REaRRsEHPb Sk EbohdrHRAL BEGEME TR con

flexibility during thfe s¥nthesized yI"Fl‘élw%céssVi"éey 0 éﬁam i synghetics,
bl ow driers, and- ot lpocedures famfldat tsoulie:qmymecmﬁ&ﬂ Qd orH%aTrPeshN r .

Upon cool i ng ofiot he 4pe art ve pﬁ’rom £ g?]ersgo%%’gmpm (gél gs%nﬁgt/%egﬁdt he

heat source is he CORo yrrer
t enper at ure t hat St"t‘"ﬂs fromi "(95*’?"??)‘&?\/\@&”[981 H‘dW'sandTyPifé1bpr!eyrrer

possesses 30 stwedghtureérage gothcularf woipht hef the macronenomer $5 deom hdbuts,
and yet has Fdo@xiobhi:duftwobrw tndPe bafelrmaﬁs ’fréhn‘ilsdbafb Rb&UE! S o6,
strong, yet afnldeﬁl(olsQ pr’eferaHy Prom aborutséo\él) to a ou 2'5 0%0

' 15 For example, the hydrophilic. B macromonomers can be

synthesized by the polymerization (acid, base, free radical, or
auto-initiated) of a hydrophilic monomer to form a polymer which
is subsequently reacted with or "endcapped” with a structural unit
E, containing  the ethylenically  unsaturated moiety.
20 Alternatively, the B macromonomers can be synthesized starting
. . with commercially available hydrophilic polymers which are.
"endcapped” with the structural —unit E. In yet another
alternative, the B macromonomer can be synthesized by starting
with the structural unit €, and polymerizing onto it the desired
25 hydrophilic monomer units. It is to be understood that in this
third alternative, the ethylenically unsaturated moiety of the E
unit s not consumed in the synthesis but its integrity -is
preserved for subsequent copolymerization of the B macromonomer
with the A monomer units. A1l of the synthetic alternatives are
30 merely {llustrative in that any other suitable synthetic
procedures can be utilized to prepare the B macromonomers and
-copolymers of the present invention.
The B macromonomers can be described by the following
. formula .
35 o Il -[X])e-E
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Furthernore, at skin tenperatures, these copol ymers woul d becrmusesnnriszat a
t'enper at ur WOMOP4i s essential |y between both Tg's. These 35

copol ymers can enhance the filmform ng properties of skin care

-9- ~conposi tions, and provide benefits shuch as better and nore even
di-stribution upon the skin. The copol yners of the present '

I nvention are fornmed fromthe copolyneﬂﬁzation of randomy repeating
A and B units, preferabl& 5 wherein the A ts are selected from at

| east one pol ynerizable, £ 15 2 WFWP@HFC'@HWV trurld b TtoADteqss; fromang
the 8 units are absetl &0 ttedabbob 206G, bre&ettabbnefrmydbmhls te aboutr 3000 nemder

uni't which Contnfaws prefiPinly CUARA CobRR! 120 4ISRoU Al2SH, - sEDRRIY the

whi ch S - neriza T A t

t hese o macromonomer meets the weigﬂk QU%rage Pt%u?ar we?bht
requirements set forth above. Preferred 1is when X is a

' hydrophilic monomer unit selected from the group consisting of
oxazolines, .. N-alkyloxazolines, alkylene “glycols,
N-vinylpyrrolidones, N-allylpyrrolidones, vinylpyridines,
al]yipyridiens. ' vinylcaprolactams, . allylcaprolactams, .
vinylimidazoles, allylimidaoles, vinylfurans, allylfurans,
vinyltetrahydrofurans, allyltetrahydrofurans, and  mixtures
thereof. More preferred is wherein X is a monomer unit selected
from the group consisting of N-alkyloxazolines, alkylene glycols,
and mixtures thereof. Most preferred is wherein X is a monomer
unit selected from N-elkyloxazolines.

E is a structural unit containing the ethylenically
unsaturated moiety or "endcapping® .group. Preferred is when E is
selected from the group consisting of vinyl, allyl, acryloyl,
methacryloyl, ethacryloyl, styryl, 3-vinylbenzyl, 4&-vinylbenzyl,
3-vinylbenzoyl, 4-vinylbenzoyl, 1-butenyl, 1-propenyl, isobutenyl,
isoprenyl, cyclohexyl, cylcopentyl, and mixtures thereof. More
preferred is when E is selected from the group consisting of
vinyl, allyl, acryloyl, methacryloyl, ethacryloyl, 3-vinylbenzyl,
§-vinylbenzyl, 3-vinylbenzoyl, 4-vinylbenzoyl, 1-butenyl,
1-propenyl, isobutenyl, and mixtures thereof. Most preferred is
when E is selected from the group consisting of vinyl, allyl,
acryloyl, methacryloyl, ethacryloyl, 3-vinylbenzyl, 4-vinylbenzyl,
and mixtures thereof. ' '

I is an optionally present chemical moiety. In other words,
n is an integer selected from zero and one. Without being limited
by theory, I can be derived from a chemical initiator or solvent
used in the synthesis of the B macromonomer. Nonlimiting examples
of such initiators from which I can be derived include hydrogen
ion, hydrogen radical, hydride ion, hydroxide ion, hydroxyl
radical, peroxide radical, peroxide anion, C1-20 carbocations,

10
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cop%gg&m the backbone Is primarily derived pdmmgsys/or3se
et hyl eni ca 4t urat ed portion of the A nononer unit and the

et hylenically unsaturated portion of the B nacronmononer unit. The

side chains are derived fromthe non-copol ymerized portions of the

macr onononer. The A and B units can be selected froma w de 15 vairety
of “structures as long as the linitations of~¥&re copol yner are rret

(e.g., solubility, Tess] F&baﬁ%ﬂs lefﬂ“&é-gtgh Iligdrs, cﬁ\fgntﬂlmaﬁ‘én and

nmononer units of the copo rs of
conprise from about M‘G%ft'é abexy Ta%Rs, nﬂwnwm ion, pand cubstliyutied oammeiiamt

50[err] to about 85%ongn(k.gDsKC] R0 Ry RNy dxr-@onaaﬂoxy summeﬁo‘%ieaﬁi*ﬁ@ut .

80% by weight, of t D

macr ononomer urdts c%%igeg %X'pqn? greful, it vent, mﬁ'liﬁ'x}it"g %’5‘&5 Shoanighr e
preferably fro abou’t“]SE'B% patesp Rpthaggb,ethanel, P"”‘"ﬂms!”p?@ﬂ%ﬂabﬁvtweom
about 20%to about 4@@andyy dech)btomethakdie chlorofor@ppObendeneS. aHd toluene. The

copol ymers of the pr@?ﬁligﬁ%ggﬂb% mYem%lm' Qk@méé{\%@&‘iies Fe'lec%ednﬂloﬁcu' ar

wei ght of at | east ahout ere 1's {ig
mol ecul ar wei ght exceiSt ¥Rt <onsi #4ing iofi Hs c&p i kBl jphonyl, 4-methylghenylyq
invention for pracdndcaknzyl ¢caprefiaablys lic hmethyl, vetsngbslany phenyl, and more

processi ng, aedgohet |&e¢g|,eyb t,.,er,ﬂeﬁj]csmd e%ﬁul ation conpatibility, 30
etc. In general, the vvee%§ ayv cul ar vvelggaels | ess

r.a ha
* about 5,000,000, rore getf@Feeptp I"éess ef‘ﬂ'é(’ﬁe%\boﬁﬁ 2¢ s00@f af capped B
typically |ess -thasacapuonomers, tsemlom.ein Pneliude ibloge sehestedifpim the group

average nol ecul ar weida§istifigf &M adadeabpet0. Gfaly (NQa A3bkazeh iRES), 00@ndcapped
| polyalkylene glycol monoalkyl ethers, endcapped
15 - poly(N-vinylpyrrolidones), endcapped poly(N-allylpyrrolidones),
endcapped polyvinylpyridines, endcapped polyallylpyridines,
endcapped polyvinylcaprolactams, endcapped polyallylcaprolactams,
endcapped po"l yvinylimidazoles, endcappped po'lya]ly1imidaz6|es,
endcapped polyvinylfurans, endcapped ' po\yvinﬁtetrahydrofurans.
20 endcapped polyallylfurans, endcapped polyacrylic acids, endcapped
polymethacrylic acids, endcapped polyallyltetrahdyrofurans, and
mixtures thereof. __ : )
Preferred are macromonomers selected from the group
consisting of endcapped poly(N-alkyloxazolines), endcapped
25 polyalkylene glycol monoalkyl ethers, and mixtures thereof.
More preferred are endcapped po]y(N-a'lkyloxaonne)
macromonomers. ' , :
Examples of endcapped poly(N-alkyloxazoline) macromonomers
are those having the following chemical formula:

30
R -[-NCHpCH2-]p-0-E
I
=0
_ l
35 . | R
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more pref egﬂp@!o]ggom about 75,000 to about 1,000,000, even BRTRISSR07387
- 10- preferably from about 100,000 to about 850,000, and nbst

preferably from about 125,000 to about 750, 000. Al ternatively,
the copol yners of the present invention can . al so be represented by the
formula [err] wherein A and B areas described herein, and where a is
an ‘i nteger of about 100 or greater, préR&rably a is an integer from

b 0p, r f t ,25%0 tq, about 2000,
o o ST N A 5 B
_ : J , Yy R and R’ are
independently selected from H, methyl, or ethyl; and most
preferably R is methyl and R’ is ethyl. F is a copolymerizable;
5 ethylenically unsaturated moiety (i.e. the endcapping moiety).
Preferred is when E is selected from the group consisting of
vinyl, allyl, acryloyl, methacryloyl, ethacryloyl, styryl,
3-vinylbenzyl, 4-vinylbenzyl, 3-vinylbenzoyl, 4-vinylbenzoyl,
1-butenyl, 1l-propenyl, isobutenyl, isoprenyl, cyclohexyl,
10 cylcopentyl, and mixtures thereof. More preferred is when E is
selected from the grbup consisting of vinyl, allyl, adryloyl,
methacryloyl, ethacryloyl, 3-vinylbenzyl, 4-vinylbenzyl,
3-vinylbenzoyl, 4-vinylbenzoyl, 1-butenyl, 1-propenyl, isobutenyl,
and mixtures thereof. Most preferred is when E is selected from
15 the group consisting of vinyl, allyl} acryloyl, methacryloyl,
ethaquloyl, styryl, 3-vinylbenzyl, 4-vinylbenzyl, and mixtures
thereof. 1In the above structure m is preferably an intéger from
about 10 to about 2000, more preferably from about 15 to about
300, and most preferably from about 20 to about 250.
20 Alternatively, other ‘examples of endcapped
poly(N-alkyloxazoline) macromonomers are those having the
following chemical formula:

R- 0 -[-CHaCHpN-]q - CHp

25 I
C=0
I . CH=CH2
R’ '

30 wherein R and R’ are independently selected from the group
consisting of H or Cj.g straight or branched chain alkyl, more
preferably R and R’ are independently selected from H, methyl, or
ethyl; and most preferably R is H and R’ is ethyl. In the above
structure m {s an integer from about 10 to about 2000, more

35 ‘
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10 “of alyyésgizgy Oreater, preferably fromabout 2 to abowerhidessBse
preferably. fromabout 2 to about 20, and nost preferably from about 2

to about 10. In this formula, it is expressly intended t hat even’
though ranges are provided for the subscripts a and. b, t hese _
subscripts are not intended to strictly limt the polyners 15 herein so
long as the physical propoerties of the pol"¢RBrs are ~ achi eved. When

t he copol yners herei e b e a dis dJjnthis
paragraph it has bedi® r?b WJ'"I Qﬁﬂt ysdtetgc?gog{ "3’ and H%St href ' sém'[ﬁy

their nunber averad&°%?%éﬁ %’ Welz&hts In general , the nunber
aver age nol ecul ar wei ghtliglyl preferrbdexaripbest oQ@ndcapBecBQOly@ﬁlQ]kﬂﬁiﬁom@?r ally

| ess than about 1,5 t [ about
1000, 000, . Qno P§j ¥ i1 gslreerin int RS apfﬂol éﬁ\}\iﬂg PRES |

from about 15, 300 td’° fth! 0(515a 0“°)wor‘?:9tﬁgc""°’]pré’?d@%¢y PP?!:ir?T ylt
20, 000 to about 500,038%h1ise)d naigtylprendeapped y poly(2-ethylaaxdliwa); AarP@@ito

about 250,000. 25 endcaped poly(2-methyl oxazoline), methacryloyl endcapped
poly(2-methyl - oxazoline), 3-vinylbenzoyl endcapped
poly(2-methyloxazoline), ) 4-vinylbenzoy! b endcapped

10 poly{2-methyloxazoline), and mixtures thereof.

The endcapped poly(N-alkyloxazoline) macromonomers can be
synthesized using standard synthetic procedures which involve
polymerizing, usuaﬂy under acid-catalyzed conditions, an
N-alkyloxazoline to yield a poly(N-alkyloxazoline) alcohol. This

15 alcohol can then be subsequently endcapped, employing standard
reaction procedures, with the desired ethylenically unsaturated
moiety using a reactive or activated form of an endcapping group.
Suitable - activated endcapping groups include vinyl, allyl,
1-propenyl, 3-virpy'lbenzyl, 4-vinylbenzyl, 3-vinylbenzoyl, and

20 4-vinylbenzoy! halides (e.g. chlorides, bromides, and iodides),
and the acid chlorides and bromides derived from acrylic acid,
methacrylic acid, and ethacrylic acid. See, e.g., S.I. Shoda et
al., “Synthesis and Surfactant Property of Copolymers Having a
Poly(2-Oxazoline) Graft Chain®, rnal _of Polymer Science: Par

25 . A: Polymer Chemistry, vol. 30, pp. 1489-1494 (1992); T. Saegusa et
al., “"Macromolecular [Engineering on the Basis of the
Polymerization of 2-Oxazolines, romol. Chem., M mol . .
vol. 51, pp. 1-10 (1991); S. Kobayashi et al., Macromolecules, vol
22, pp. 2878-2884 (1989), and U.S. Patent No. 4,011.376, to

30 Tomalia et al., issued March 8, 1977; and U.S. Patent No.

' 3,786,116, to Milkovich et al., issued January 15, 1974; all of
which are incorporated herein by reference.

Miernatively the polyoxazoline macromonomers can be
synthesized by polymerizing the monomers onto an appropriate

35 endcapping group. For example, the vinyl benzyl endcapped
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By appr oprwatgs/masddect i on and conbi nation of the particul ar BCTMUS94/07381d B

units and by the choice of specific relative ratios of the 5 units well
within the ability of one of ordinary skill in the art, the
copol ynmers can be opti m zed for various physical properties such as
solubility, T[err]'s, and the like, and for conpatibility with - other
i ngredi ents commonly used in hair care and™ Ri*n care : appllcatlons 10
When t he copol yners SENRt e
hai+ and/ or IOsklyn carpgiyc%?rgomfﬁ gﬂ‘sbd gﬁ%ﬁf‘é&m{}mﬂepfﬂé)g 76*1th fi2. -oxazoline "
" conpri se from about B*%0dt & é‘b‘Bﬁt 055 V‘ﬁﬂ#&?ﬂbl%"df r‘o "éblﬂh ordde&r See to

about 20% nore preftSAMPBEVIIIr om about 1% to about 10% and-nost
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Also highly useful herein are endcapped polyalkylene glyco!l
monoalkyl ether macromonomers corresponding to the following
general chemical formula

R"-{OCH2-CH])q-0-E
!
R3
wherein R is selected from C1-C40 straight or branched chain
alkyl, more preferably from Cl1-C8 straight or branched chain
alkyl, most preferably from C1-C4 straight or branched chain

alkyl, and most preferably methyl; R3 is selected from hydrogen,

methyl, ethyl, or n-propyl, more preferably from hydrogen or

- methyl, most preferably from H. E 4s a copolymerizable,

ethylenically unsaturated moiety (i.e. the endcapping moiety).
Preferred is when E is selected from the group consisting of
vinyl, allyl, acryloyl, methacryloyl, ethacryloyl, styryl,
3-vinylbenzyl, 4-vinylbenzyl, 3-vinylbenzoyl, 4-vinylbenzoyl,
1-butenyl, 1-propenyl, isobutenyl, isoprenyl, - cyclohexyl,
cylcopentyl, and mixtures thereof. More preferred is when E is
selected from the group consisting of vinyl, allyl, acryloyl,
methacryloyl, ethacryloyl,  3-vinylbenzyl, 4-vinylbenzyl,

_ '3-viny1benz'oy1._ 4-vinylbenzoyl, 1-butenyl, 1-propenyl, isobutenyl,

and mixtures thereof. Most preferred is when £ is selected from
the group consisting of vinyl, allyl, acryloyl, methacryloyl,

ethacryloyl, styryl, 3-vinylbenzyl, 4-vinylbenzyl, and mixtures-

thereof. In the above structure, m is as described previously,
wherein m is preferably an {integer from about 20 to about 2000,
more preferably from about 30 to about 750, and most preferably
from about 40 to about 500. It is to be understood that in the
above structure, that when R3 is other than hydrogen that various
isomers of the resulting macromonomer are possible depending upon
the orientation of the individual glycol moieties. Therefore, the
structure depicted above for these endcapped polyalkylene glycol
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preferably fpQReplgput 2% to about 5% of the conposition, al ti‘muwwbﬁssi.
hi gher or |ower "anounts can be used dependi ng upon the particul ar

appl i cati on: Mononer "A" Units - The "A" nonomer unit is
sel ected from pol yneri zabl e nononers, _ preferably ethylenically
unsat urated nononers. Either a single A 20 nononer or conbi nati ons of
two or nore A nononers can be utilized. -22- For exanple, if two
different A nononers are polynerized with a B macr onononer, the

resu) ting copol ymer momlkaylbethdes cisi begenasalaone that isenqtoliptended it bimitier
case, the monomer s %Esesﬂtﬁﬁﬁg thOanyEsie pdt€icular isomePfllistAIFREYeS Of the
copol yner. By pol y.meBtg%ﬁbl & ofer ai éjxs‘agdl'e§5 ¢ Jherein o.ll g rrﬁant m)]nomers
that can be polyneriz 1sPTeEeraR ples of, RPAGIAPES obolyalkyleng glycol

t echni ques. Monomeraalkylt hathers gruseful herejyp| yinbeudeabieryleylngendcapped
conventhEa: fr-"eeI qu,dmabyibﬁutmt:ad hioachathyluedther, 3-r\]liﬁy‘lﬁeni39\9fﬁde%ed The
term "ethylenically ated. | - fJheraein to nean nonomers
that contain at Ieaspf]}()ég@ﬂtﬁg{ y#gg??lza%oinémggﬁd.ethgar b?)ﬁ-'?,‘vgll,bﬁ'bzﬁyho F¥PPBY g
(whi ch can be nono- polyethylene - glxgel monomethyl otather,Hmethacnydeyl. endcapped

The A nononer units pelyethyl ef® gbycolramosonethyinethar cafdiimixtures thededf.enti on can

conpri se from about 40% of b om about
500 to about 85y and n(gié‘? %‘?‘2#@?@8‘1@’#‘?%%“3%"“‘ “3"[5‘%%?‘52052‘&%‘ a{)%upg80%
by wei ght, of the coybthprized from the polyalkylene glycol monoalkyl ether and the
reactive or activated form of an endcapping group employing
" standard reaction procedures. Suitable activated endcapping
groups include vinyl, allyl, 3-vinylbenzoyl, and 4-vinylbenzoy!l
halides (e.g. chlorides, bromides, and fodides), and the acid
15 chlorides and bromides derived from acrylic acid, methacrylic
acid, and ethacrylic acid. The polyalkylene glycol monoalkyl
ether can be synthesized from the corresponding polyalkylene
glycol using any--o.f the alkylating agents well known in the art
(e.9., methyl iodide, methyl bromide, diazomethane, methyl
20 sulfate, ethyl iodide). Polyethylene glycols of various molecular
| weight ranges, as well as their methyl ethers are commercially
available from Aldrich Chemical Company and Union Carbide
Corporation. Alternatively, the polyalkylene glycols can be
synthesized from the corresponding alkylene oxides and alkylene
glycols using standard synthetic procedures (e.g., the acid or
base catalyzed polymerization of alkylene oxides).

In general, the copolymers can be made by free radical
polymerization of the A monomers with the B macromonomers. It is
not intended to necessarily éxclude from this invention any
copolymers made by means other than free radical polymerization,
so long as the product has the desired physical properties. The
copolymers herein contain randomly repeating monomer pnits and

~ macromonomer units.
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o= 12- wb 9os013g4N€ ethylenically unsaturated A nononmer uniPCI/Yss46BsTbI y

~ can “be described by the follow ng fornula
[err] wherein X is selected fromthe group consisting of -OH, -OM
~OR[err] -NH err], -NHR[err], and -N(R[err])[err]; Mis a cation
selected fromthe group consi sting of Na+, K+, Ng++,  Ca++, Zn++,
"NHerr]+, al kylanmmoni um di al kyl amm@dum trial kyl ammoni um and

consisting of H (err]
al kyl , N, N-di et mgthefs moeey] understood. > Spedfor example, Odianet Ywinaiptesl , and
2- et hoxyet hyl ; and o Pdlyhertizst 1Bh5r 12hd edition,2J0hh "WERENEESHRkY Rl ECiEd from
the group consistinggdhgH n{d %srl]réﬂgt{o%rs_and macromonomers are all placed in
' 5 a reactor, along with a sufficient amount of a mutual solvent so
that when the reaction is complete the viscosity of the reaction .
is reasonable. Typical monomer and macromonomer loadings are from
about 10% to about 50%, on a weight basis. Undesired terminators, .
especially oxygen, can be removed as needed. This is done by
10 evacuation or by purging with an inert gas, such as argon or
nitrogen. The initiator is introduced and the reaction brought to
the temperature needed for initiation to occur, assuming thermal
initiators are used. Nonlimiting examples of suitable initiators
“include those selected from the group consisting - of azo
15 initiators, peroxide initiators, redox iaitiators, - and
photochemical. initiators. The po]ymeﬂzation fs ‘allowed to
proceed as long as needed for a high level of conversion to be
achieved, typically from a few hours to a few days.' The solvent
is then removed, usually by evaporation or by precipitating the
20 copolymer by addition of a nonsolvent. The copolymer can be
further purified, as needed utilizing a variety of techniques
including filtration, extraction, trituration, membrane
separation, gel permeation chromatography, and like.
_ There are numerous variations on these ‘procedures which are
25 entirely up to the discretion of the synthetic chemist (e.g.,
choice of degassing method and gas, choice of initiator type,
extent of conversion, reaction loading, etc). The choice of ini-
tiator and solvent are often determined by the requirements of the
particular monomers and macromonomer used, becau;é different
30 monomers and macromonomers have different solubilities and
different reactivities to a specific initiator. '

The copolymers of the present invention can also be
synthesized by first presparing the backbone from the
polymerization of suitable monomers, followed by further

35 polymerization of the backbone with suitable hydrophilic monomers

tetral kyl ammoni um eac?‘!@?g@@gﬂ pj_ﬁ‘ciégggieogg?nftrl%rsrealdgﬁ%iﬁd(m roméggﬂngroup
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St ai'ght wd9s/0138¢ anched chain al kyl, met hoxy, 4/0
2- hydr oxyet hoxy, 2-nmet hoxyethyl, and 2-et hoxyet hyl . FrRSSanrter

Representative nonlimting exanpl es of nonomers useful herein

i mclude acrylic acid and salts, esters, and am des thereof. The

salts can be derived fromany of the conmon nontoxic netal,

ammoni um or substituted ammni um counter iomA=- The esters can be 20
derived fromderr]- 40 ? ht .chai n, SS 40 branched_ chain, or C3-40
carbocyclic al cohol s:toF Fm Ui Ralypenic side shains. h b1 a) terash ixe drecedure for
to about 8 carbon at cnyatlmdz’rhgcﬁheatnmlynmsd\emmuis 81 Tustratey 1or EXARPLE VII]
(nonlimting exanpl esbe(pg,,vvm ch | ncl ude et hyI ene ¢l ycol propyl ene

gl ycol , butylene gly ene cerin 25
1,2, 6-hexanetri §I ); from iﬁﬂyﬁ(i) o éffof'%p" T'?’?FH%ggr@é'é‘ﬁpP% the extracted
whi ch i ncl ud Mmtedelihanvid the dwréfhﬂl aopolymehanal | be penfdured by
di et hyl am noet hanol , @Hderiti@ia'l MAPFSAE NleCRIlqOEY kiowh | tnCEhe at. TTHhOSR include,

al cohol et hers ng
met hoxyet hanol , anzll‘t%l;l %’ﬁ%)"éif gﬁ%ﬁﬁ?gnﬁf%h"@so"gﬁfd@@ )'cdﬂpraﬁﬂ’dgﬁ]“““"'
unsubsti t ut ed, N- al sppFtroseopies,al 48]l apenmeatinnisdze; upxalusisnedchromatography,

N, N-di al kyl or N, N-dinhbydnani esmoletryybsiand ut fdmicvheibgorptidie anlY! emission

or al kyl am no gnoup c yed fromerr] 40 straight chain,
C3- 40 branched chain, S%Q a’%@&%&car bocyl |% riml]et | es, Add| ti onal ly,

t he al kyl am no groups can be gtd+e p0 100 pRoSibinns
are substituted acryli cTheacopddymeasdof Sthiet preseﬂstmvmtwramin ﬁa”nfdﬁmated

into a wide variety of product types, including mousses, gels,

lotions, tonics, sprays, shampoos, conditioners, rinses, hand and
15 body lotions, facial moisturizers, sunscreens, anti-acne

preparations, topical analgesics, mascaras, and the like. The

carriers and additional coinponents required to formulate. such

products vary with product type and can be routinely chosen by one

skilled in the art. The following is a description of some of"
20 these carriers and additional components.

Carriers

air Care Compositi
The hair care compositions of the pfesent invention can
comprise a carrier, or a mixture of such carriers, which are
25 suitable for application to the hair. The carriers are present at
from about 0.5% to about 99.5%, preferably from about 5.0% to
about 99.5%, more preferably from about 10.0% to about 98.0%, of
the composition. As used herein, the phrase "suitable for
application to hair" means that the carrier does not damage or
30 negatively affect the aesthetics of hair or cause irritation to
~ the underlying skin.

Carriers suitablie for use with hair care compositions of the
present invention include, for example, those used in the
formulation of hair sprays, mousses, tonics, gels, shampoos,

.35 conditioners, and rinses. The choice of ;'ppropr'iate' carrier will
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- 13- w@lgg,bggi (wherein the substituents are on the t wop@rYdsssinrsse

car bon positions of the acrylic acid and are independently sel ected
from the group consisting of Cferr] alkyl, -CN, -COH (e.qg.,

nmet hacrylic acid, ethacrylic acid, and 3 cyano acrylic acid). The
salfs, 5 esters, and amdes of these _gsybstituted acrylic aci ds can
be defined as described above for the acryllc acid salts, esters, and

am des. O her useful alsndepRné danthd! PardiicaVir amlj\ﬁelryto q,gt @{ea Oind wh tgg[ err]

trai ght chain, er o] oxylic
Scfd'sg vi nyl andqal | { EF@EP%@% e 15, i T ﬁﬂ | er??fé ‘1‘b¥ ¢ s‘érrface &N"Nch
chloride); vinyl Y 1saaap)ied taiBsi |hPU’t SBrayhamogssssytdndc, or-gel L onpoinsels
(e.g., vinyl pyrri d| aEf ahttralsbyde Oy, sKinp6y,; condmilonelgNeinse).  Chl oride; and

hydrocarbons hading at |gaste QPEBEarF ﬁﬁ%?&ncut Inc19RUY] €, On%ageg%f
h t hyl st rene ut
styrene, al pha-me ycomenents conventionally used in hair care compositions. The

carriers can contain a solvent to dissolve or disperse the

particular copolymer being used, with water, the C1-C6 alcohols,

and mixtures thereof being preferred; and water, methanol,
10 . ethanol, isopropanol, and mixtures thereof being more preferred.
The carriers can also contain a wide variety of additional
materials inlcuding, but not limited to acetone, hydrocarbons
(such as isobutane, hexane, decene), halogenated hydrocarbons
(such as Freons), linalool, esters (such as ethyl acetate, dibutyl
phthalate), and volatile silicon derivatives {especially siloxanes
such as phenyl pentamethyl disiloxane, methoxypropyl heptamethyl
cyclotetrasiloxane, chloropropyl pentamethyl disiloxane, hydroxy-
propyl pentamethyl disiloxane, octamethyl cyclotetrasiloxane,
decamethyl -cyc]opentasi1oxane,' cyclomethicone, and dimethicone
20 having for example, a viscosity at 25°C of about 15 centipoise or
less), and mixtures thereof. When the hair care composition is a
hair spray, tonic, gel, or mousse the preferred solvents include
water, ethanol, volatile silicone derivatives, and mixtures
thereof. The solvents used in such mixtures may be miscible or
immiscible with each other. Mousses and aerosol hair sprays-can
also utilize any of the conventional propellants to deliver the
material as a foam (in the case of a mousse) or as a fine, uniform
spray (in the case of an aerosol hair spray). ' Examples of
suitable propellants include materfals such as trichloro-
- 30 fluoromethane, dichlorodifluoromethane,  difluoroethane,
dimethylether, propané. n-butane or isobutane. A tonic or hair
spray product having a low viscosity may also utilize an emul-
sifying agent. Examples of suitable emulsifying agents include
non{onic, cationic, anionic surfactants, or mixtures thereof.
Fluorosurfactants are especially preferred, particularly if the
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but adi ene, 99% iRk ene, cycl ohexadi ene, ethyl ene,  propyiussa/073Bs
uten

| - but ene, e, isobutylene, vinyl -toluene); and mxtures

t hereof. - Preferred A nononers useful herein include those

sel ected. fromthe group consisting of acrylic acid, nmethacrylic acid,
ethacrylic acid, met hyl  acrylate, ethyl acrylate, n-butyl 20

acrylate, iso-butyl acrylate, t-butyl ac??‘l‘ ate 2- et hyl hexyl

acryl ate, decyl acryla |, _net hacr t hacryl at e .
n- but yI met hacryl §f°£‘tt ¥ X1i§os°6lﬂ¥ p°s Qr"ﬂ?th%é?“?'ﬁ??‘(fuwf‘s 3
met hacryl at e, 2- et hMWe@WPOSihﬁlnhMriw aebtivewel@ylleveﬂst ¢favolat tlecorganic
nmethyl ethacryl ate, solv@htdyl sucat Bacai¢biaNe, and- mwilvelyethmpw»}ea&eof %zer

cihacrylate, degyl elhiety e 3F ool 268000 Spion pdtye 1P Sen a

ethacrylate, degyl %(f é r oXyp gq
2, 3-di hydroxypropyl emulsifning agentt &s use Wy 45 prefanadly preseat 9t ¢ devel of
2- hydr oxypr opyl acr)ﬁ-at @bout hg.d1% xpopabgut! 7. mbhmey&oﬁﬁﬁitwﬁlmrl’dvel of

Tot hacr Y1 ar de.. VESL cr AT gl e i fod 30 gestrod Hf ATheNEray Grpe oot
acryl ani de, |tt‘|’eit}‘?9? S °fd@Pﬁ§ch%P&?ﬁt¥@5 and fron ahout: BS% 5 r2peutni de
N-i sopropyl acryl am @0y of-thatagrosal rhalianspesy, compositiori‘sl—t but yl

acryl am de, 10 - N, I d
NN di et hyl acryl ani d RGidap1e- Rptay %ﬁﬁc?lﬁéps Pare rnown in the art %nd

N- phenyl acr'jf' ]r\’f’ﬁe“x"e“?&"g{ LT e C'E"?"p s%é-‘(%gc%” I aﬁt'oagzers,

aerosol containers or cans having propellant, as described above,

and also pump aerosol containers utilizing compressed air as the
“propellent. Pump aerosol containers are disclosed, for example,

in U.S. Patents 4,077,441, March 7, 1978, Olofsson and 4,850,577,

July 25, 1989, TerStege, both incorporated by reference herein,
and also in U.S. Serial No. 07/839,648, Gosselin, Lund, Sojka, and

Lefebvre, filed February 21, 1992, “Consumer Product Package

Incorporating A Spray ODevice Utilizing Large Diameter "Bubbles.

Pump aerosols hair sprays using compressed air are also currently

marketed by The Procter & Gamble Company under their tradename

VIDAL SASSOON AIRSPRAY® hair sprays.

Where the hair care compositions are conditioners and rinses
the carrier can include a wide variety of conditioning materials.
Where the hair care compositions are shampoos, the carrier can
include surfactents, suspending agents, thickeners etc. Various
additional components useful in hair care compositions are
described in U.S. Patent No. 5,106,609, to Bolich, Jr. et al.,
issued April 21, 1992; and U.S. Patent No. 4,387,090, to Bolich,

30 Jr. 1issued June 7, 1983; which are incorporated by reference
herein. Some of these additional components are described below.
Jopical Skin Care Compositions

The topical cosmetic and pharmaceutical compositions of the -
present invention can comprise a carrier. ]he carrier should be
*cosmetically and/or pharmaceutically acceptable®, which means
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- 14- i eSloiigl et hacryl ani de, | PCT/US94/07387

N-dodecyl ne hgacryl am de, . N, N- di net hyl ami noet hyl acryl am de,
guat er ni zed N, N- di net hyl am noet hyl acryl am de,

N, N- di et hyl am noet hyl met hacryl am de, quaternized

N, N-di met hyl ami noet hyl met hacryl am de, 5 N, N- di met hyl am noet hyl

acryl ate, N, N- di net hyl am anoet hyl - =27qrethacryl ate, ‘quaternized

“N, N-di met hyl am noet h acrg uat er ni ﬁ ed
N, N di et hyl ani noet hf\}l thet W’I é“‘taﬁl‘h&GF deptsatyapplication, tg theyiskin,
2- hydr oxyet hyl et haltxsybaude;eslhmdrmyattltyd. ds hcompatiiblee with the @byigReEns!

acrylate, . 2-net hoxyetidpyl r. cryl ate,
2- met hoxyet hyl et haczg‘ggfye reséh‘i Kdv@ﬁﬁo QFJQQWrethdonJrﬂs ae“?ﬁ%ﬁ?eé%

met hacryl ate, 2 etho B APy "é‘f #gﬂté °'ng?’g¥{:t’ concerns, .1 d mal ei ¢
anhydride and “its halThe @srtarscan be dnonwdde yariety of formsi t Feromkampbei d,

angelic acid, diall yb.ﬂnm’cnhurmnwnahbprmenot 'I1nitethd1y|oiPMF|fﬁ|térd0ne
met hyI vinyl ether, \rvmt yin Xi]nytlvatle(reth?noeﬂ {mwfter, and oil-in-water-in-silicone
' emulsions, are useful herein. These emulsions can cover a broad

range of viscosities, e.g, from about 100 cps to about 200,000
cps. These emulsions can also be delivered in the form of sprays
using either mechanical ‘pump cpntainers or pressurized aerosol
containers using conventional propellants. These carriers can
also be delivered in the form of a mousse. Other suitable topical
carriers include anhydrous liquid solvents such as oils, alcohols,
and silicones (e.g., mineral oil, ethanol, isopropanol,
dimethicone, cyclomethicone, and the like); aqueous-based single
phase 1iquid solvents (e.g., hydro-alcoholic solvent systems); and
thickened versions of these anhydrous and aqueous-baéed single
phase solvents (e.g., where the viscosity of the solvent has been
increased to form a solid or semi-solid by the addition of
approﬁ_riate gums, resins, waxes, polymers, salts, and the 1ike).
Examples of topical carrier systems useful in the present
invention are described - in the following four references all of
which are incorporated herein by reference in their entirety: "Sun
Products Formulary” Cosmetics & Toiletries, vol. 105, pp. 122-138
(December 1990); “"Sun Products Formulary”, Cosmetics & Toiletries,
vol. 102, pp. 117-136 (March 1987); U.S. Patent No. 4,960,764 to
Figueroa et al., issued October 2, 1990; and U.S. Patent No. -
4,254,105 to Fukuda et al., issued March 3, 1981. '

The carriers of the skin care compositions can comprise from
about 50% to about 99% by weight of the compositions of the
present invention, preferably from about 75% to about 99%, and.
-most preferably from about 85% to about 95%.

Preferred cosmetically and/or pharmaceutically acceptable
topical carriers include hydro-alcoholic systems and oil-in-water
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15 | vl %F ﬁﬁ jnyl pyridine, vinyl inidazole, Vvinyl PETIDSEH/0T38tyr ene

sul fonat e, al cohol, vinyl al cohol, vinyl caprolactam and

m xtures thereof. More preferred A nonomers are those sel ected
fromthe group - consisting of nmethyl acrylate, nethyl

met hacryl ate, nethyl 20 et hacryl ate, et hyl acryl ate, et hyl

net hacryl at e, ethyl ' ethacryl ate, -zgbutyl acrylate, n-butyl

nmet hacryl ate, n-buty et hacryl ate, 2-ethyl hexyl acrylate,

2- et hyl hexyl net hac%‘!‘&”@s When the capgieRcdy|a hydreralsahalis systesct e
acryl ani de, ~ 2-net hoaryéémydan compris@Cfryhatbout 1%- oy dibouY c99%y lof etimby, at e,

N, N- di net hyl t f
v 'p?gf e¥r231 Roﬁotl;?#eg;inoh oﬁ‘i{;g{éﬂ%gltggfgg a)ﬁhufr%ﬁ Jbgg{eﬂ to about 99%

consi sting of g but §f atery| pee preferred H%ﬂ)ﬂ"'é*(?l"y?%?"e‘s‘w 6EQWPb°“t 5% to
acryl am de, met heboptt 60%| of athanods dsoprdpimplly @eymixtytes tierydfit €nd from
N, N-di met hyl am noet bWutaﬁwlﬁt QbodtCos%] b UL fter! hee's E’Jialﬁo preferrdd AP 1 C

"B" Macronononmer Unit € NDNOoNer unit,

i .e. a macronl ecul 5?'”" °°mp%ﬁ%eﬁ'°mmﬁi’@go 158 fbruth 0% 8f y #thaMOLd Wi t h
itself, wth other i sopropanelanoe mi Ktumes themenfmand fromaboutt 50% o4 Rbsut 80%

macr onbnomner s. Theoftﬂtﬂi‘ When tHEa‘EEPﬂQF‘O{?ran 'o?]-qnewattplat%dﬁ#og el 1o

:[.hf" pol ymer chggri st or]c er can 1nc{udenar‘yy o?k{he Ctlm%o;tl tee):c?rlgnt ingredi I lic
B" macronononer uff¥d P grediénts for

' preparing these emulsions. Additional components useful in
formulating these topical compositions are further described
below. _ _ '

A wide variety of additional components can be employed in

. the hair care and topical skin compositions herein. Non-limiting
examples include the following:
Pharmaceutical Actives _

' The compositions of the present imﬁention—. especially the
topical skin care compositions, can comprise a safe and effective
amount of a pharmaceutical active. The phrase "safe and effective
amount®, as used herein, means an amount of an active high enough
to significantly or positively modify the condition to be treated,
but low enough to avoid serious side effects (at a reasonable
benefit/risk ratio), within the scope of sound medical judgement.
A safe and effective amount of the pharmaceutical active will vary

-with the specific active, the ability of the composition to
penetrate the active through the skin, the amount of composition
to be applied, the particular condition being treated, the age and
physical condition of the patient being treated, the severity of
the condition, the duration of the treatment, the nature of
concurrent 'therapy. and like factors.

The pharmaceutical actives which can be wused in the
compositions of the present invention preferably comprise from
about 0.1% to about 20% by weight of the compositions, more
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- 15- of the present invention- are very | ar ge nononer mmls:mn@sm ocks

hi ch can W@ %BB8d from the pol yneri zati on of smaller nononer units.
The B nacronbnoners enconpass a wde variety of struct ures and
are copol ynerizable with the A nononer. Either a 5 single

macr onononer or conbinations of two or _nore B rracrormnorrers
can be utilized. 1In either case, the macrofidhoners are selected to

meet the requirenent grquutbh] FOPUICH.1% to about jox, ThE BNV BABLbE Bron

macr onononmers conpri "10% t

 from about 15%to abdRput SW d Pt o 10"'*t“§?%f°¢§r &'ﬂ’?‘ceﬁ?\sﬂ 3&5&(3‘5 mm%
to about - 40% by alfm bhusedof the copol yners. By the

term " copol yrreri zabI e aﬁonﬁ'?nﬁq lﬁere%nﬂlé§ erﬁﬂﬁmﬁceutical H&QQQ{YD&Q”?,{CﬁuJehat

can be reacted g Ail‘ LN nmerization reac
using . any conven '?"oﬁ%\ v nt het ic 15 techm ques. " Copol ynerization"
is atermof art used toUsedébrphaomaceuticalt hetivesulinatio uompasliytosi afit then of

two or more differenprdf@ROT®ivention include anti-acne drugs: Anti-acme drugs

preferred for wuse 1in the present {iavention {include the

keratolytics such as salicylic acid, sulfur, lactic acid,

10 glycolic, pyruvic acid, urea, resorcinol, and N-acetylcysteine;

retinoids such as retinoic acid and its derivatives (e.g., cis and

trans); antibiotics and antimicrobials such as benzoyl peroxide,

octopirox, erythromycin, zinc, tetracyclin, triclosan, azelaic

acid and its derivatives, phenoxy ethanol and phenoxy proponol,

15 ethylacetate, clindamycin and meclocycline; sebostats such as

' flavinoids; alpha and beta hydroxy acids; and bile salts such as

scymnol sulfate and its derivatives, deoxycholate, and cholate.
Preferred for use herein is salicylic acid.

Useful pharmacetuical actives in the compositions of the
present invention include non-steroidal anti-inflammatory drugs -
(NSAIDS). The NSAIDS can' be selected from the following
categories: propionic acid derivatives; acetic acid derivatives;
fenamic acid derivatives; biphenylcarboxylic acid derivatives; and
oxicams. All of these NSAIDS are fully described in the U.S.
25 Patent 4,985,459 to Sunshine et al., issued January ]5, 1991,

incorporated by reference herein. Most preferred are the

propionic NSAIDS 1{including but not limited to aspiria,

acetaminophen, ibuprofen, naproxen, benoxaprofen, flurbiprofen,

fenoprofen, fenbufen, ketoprofen, indoprofen, . pirprofen,

30 carprofen, oxaprozin, pranoprofen, miroprofen, tioxaprofen,

suprofen, alminoprofen, tiaprofenic acid, fluprofen and bucloxic

acid. Also useful are the steroidal aati-inflammatory drugs
including hydrocortisone and the 1ike.

Useful pharmaceutical actives in the compositions of the

L present invention include antipruritic drugs Antipruritic drugs

20
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ln the preaggkmpigayention, B macronononers that are copol ymepCT/uss4®738?
with A nononmers wusing conventional free radical initiated
techniques are preferred. By the term "hydrophilic" as used 20
herein i s meant B macronononers that are soluble in or have an
affinity for water and/or other polar, water-soluble solvent
materials (e.g., nethanol, ethanol, propan6 “i sopropanol and the

i ke). "Hydrophilic" rbﬁerﬁé@%@ m@urumdaf 1@%«.@5&@@1&9 ?@%ﬁﬁ ;h%s'e,ﬂ invgation

subst ance having a s ndenc absor ter u

the swelling, sol ubil |"F§§?I @ﬁa"'B?e"\éVég r8¢SAt tﬁé‘?ub%ft a‘PFttg diiizine and
wat er . Wt hout beirimgppradineted by theory, -the hydrophilic B
macromononer units are b@éﬁu@Vﬁﬂrﬁa&eGﬂ'&H'P&tﬁeé Oint fl‘ﬁeolf&ﬁ;ﬁuti%’; &f the

or al cohol sol gble or dispers r rt,i as of t
B rracrormnorrer!s tHﬁF“"g Z""eﬁ@g? uF"C?'P‘ﬁelj@ fyde cﬂ'ﬁf§leﬁl?g HS& Anesthetic
et hyl eni cal | y unsat dregsecbrefireed) fonatindlysiampdiny cempos tdions wof hthiehepresent

A

monomer . The term etifhyétﬁtﬁ'érpélhélﬁdélfbﬁﬁﬁnHée%‘t%illﬁ-ab‘&%@ath%r ?ﬂftst@f 1idocaipe/TEaN

PP eer S o BnyCRYER) "eibrarb T, WBucihe CGAIRE.  meptvacafil
Typical ly, the pref deteagainenn drcd pninenciexy kaadne, h Psecaine feﬂcé"t% ketamine,

endcapped witH0 theamcxihy aenpkeablyy unsaturated nmiety. By

' Useful pharmaceutical actives in the compositions of the
present invention include antimicrobial drugs (antibacterial,
antifungal, antiprotozoal and antiviral drugs). Antimicrobial

drugs preferred for inclusion in compositions of the present

15 invention include pharmaceutically-acceptable salts of pg-lactam
drugs, quinolone drugs, ciprofloxacin, norfloxacin, tetracycline,
erythromycin, amikacin, iriclosan. doxycycline, capreomycin,
chlorhexidine, chlortetracycline, oxytetracycline, c¢lindamycin,
ethambutol, metronidazole, pentamidine, gen-ta'micin. kanamycin,

20 lineomycin, methacycline, methenamine, minocycline, neomycin,
netilmicin, paromomycin, streptomycin, tobramycin, miconazole and
amanfadine. Antimicrobial drugs preferred for inclusion in
compositions of the present invention include tetracycline
hydrochloride, erythromycin estolate, erythromycin stearate

25 (salt), amikacin sulfate, doxycycline hydrochloride, capreomycin
sulfate, chlorhexidine gluconate, chlorhexidine hydrochloride,
chlortetracycline hydrochloride, oxytetracycline hydrdchloride.
clindamycin hydrochloride, ethambutol  hydrochloride, metronidazele
hydrochloride, pentamidine hydrochloride, gentamicin sulfate,

30 kanamycin sulfate,  lineomycin hydrochloride,  methacycline

hydrochloride, methenamine hippurate, methenamine mande]até,_

minocycline hydrochloride, neomycin sulfate, netilmicin sulfate,
- paromomycin sulfate, streptomycin sulfate, tobramycin sulfate,

_ miconazole hydrochloride, amanfadine hydrochloride, .amanfadine
35 : : ' S
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- 16- woidamRed” as used herein is nmeant that the ethypefiugsdidryss
unsaturated nolety is at or near a term nal p05|t|on of the

macr omononer. However, this definition of "endcapped" i s not _

i ntended to limt the nmacronononer to only those macronononers 5 whi ch
terminate in a carbon-carbon doubl e bond ‘(whet her nono-, di-, tri-
or tetra-substituted). The hydropRtric B macrom)nomers of the

present invention caffate,. tpf‘ﬂa?%”tUf‘t%%?r%qér&g}hlr{léhﬂﬂt $no hé-'#ga(tiw

standard synthetic e po
ordinary skill in 10t°]“°ftﬁge ad iclotnimazodey nore, these rracrormnorrers can be
synt hesi zed startiMigo éseful herginr aredlsuyscreendnd abemts. P ¥R Fariety

Typically the omeumfre&wﬁ%ag&.tgrs%ﬂs@#mw'ﬁh} SPTpabdlt WECEQEPAREE! | S

from about s 100 bout romiI
30, 000, and rmg'{ '&f ’er%ltblﬁ “Si)ofﬂ?"'gﬂdo Ho Eﬂ\é@ut“zﬁs, Batent 1 No.
For exanple, the %Wd3ATRi [tiocTurier rt@al ojissued Decenban 17He(991; U.S. Patent

synt hesi zed by the pgj, yfsebnz@i! ORo ( RAfrner béls%i f{SGed %{il:&ﬁ'er A991; and

auto-initiated) of" g¥rd1rno.pef: all Q:%ggtrert‘?ll ?rprangg 5)39 et seq., of Cosmetig;

Science and Tgchno'lgg!, all of which are incorporated herein by
reference in their entirety.

Preferred among those sunscreens which are useful in the
compositions of the instant invention are those selected from the
group consisting of 2-ethylhexyl p-methoxycinnamate, 2-ethylhexyl
N,N-dimethyl-p-aminobenzoate, p-aminobenzoic acid,
2-phenylbenzimidazole-5-sulfonic acid, octocrylene, oxybenzone,
homomenthy salicylate, octyl salicylate,
4,4’ -methéxy--;-buty‘l dibenzoylmethane, 4-isopropyl
dibenzoylmethane, 3-benzylidene camphor, 3-(4-methylbenzylidene)
camphor, titanium dioxide, zinc oxide, silica, iron oxide..and'
20 mixtures thereof.

" $till other useful sunscreens are those disclosed in U.S.

Patent No. 4,937,370, to Sabatelli, issued June 26, 1990; and U.S..

Patent No. 4,999,186, to Sabatelli et al., issued March 12, 1991;

these two references are incorporated by reference herein in tﬁeir
25 entirety. The sunscreening agents disclosed therein have, in a

single molecule, two distinct chromophore moieties which exhibit

different ultra-violet radiation absorption spectra. One of the *

chromophore moieties absorbs predominantly in the UVB radiation

range and the other absorbs strongly in the UVA radiation range.

10

15

30 These sunscreening agents provide higher efficacy, broader Y
absorption, lower skin penetration and longer lasting efficacy
relative to conventional sunscreens. Especially preferred
examples of these sunscreens include those selected from the group
consisting of 4-N;N-(2-ethylhexyl)methy'laminobenzoic acid ester of

35

2,4-dihydroxybenzophenone, 4-N,N- (Z‘ethy'llhe'xyl )methylaminobenzoic
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IS 'subsequ%&g‘,ﬁﬁact ed with or "endcappéd" W th a--structurat'rmswomv E,

contai ni ng the  ethylenically unsat ur at ed noi ety. 20

Al ternatively, the B rmacrononomers can be synthesized starting with
commerci al ly avail abl e hydrophilic polyners which are "endcapped"
with the structural wunit E. In yet another alternative, the B
macr onononer can be synthesized by starting =32- wth the structural unit
E, and polynerizing onto it. the desired 25 hydr ophi | i ¢ nmononer units.

It is to be understoodctnh&sternwithi 4-hydroxydibepzaydmethanes ntriNiNre (2 tehyihexyl)-
et hyl eni cal | y unsat ur atthy)andneliepzotic idid dster of 2-hydroky-4S(2ARYdrexyetisRPbes N
the synthesis but itspdiereHel,t X-ﬂ.ﬁ-(z—ethylhé}Sr?F-ﬁlEﬁﬁﬁjanﬁ%b RHAECOHG "Ester of
copol yneri zation of tge zlz} @crx%ggposrg N W t n%- e /S nononer _uni fs°
Al of the synt h(}t)l c Artash o xy)¢ibgproyimethane, |‘TTP‘H‘§FF ahereef- in  that
any other suitdble synGéneratly, the supscresnduces woaprilse fronl atvet! 0.6% to
prepare the B macr onDResRr 20% 0¥ the compoiXR6HsY UREFR) Q{eréﬂf? ergéegﬁouh%qulhi‘on.
The B rmacrononomers v(a:'gyn- debe ‘gesc& 'onbe(Ehe bg/u the tqllow ng ormul a
35 Pgn rg p nscreen chosen and the desired Sun
' Protection Factor (SPF). SPF 1{s a commonly used measure of
photoprotection of a sunscreen against erythema. See Federal
10 Register, Vol. 43, No. 166, pp. 38206-38269, August 25, 1978,
which is.incorporated'herein by reference in its entirety.

Also useful in the present invention are sunless tanning
agents including dihydroxyacetone, glyceraldehyde, indoles and
their derivatives, and the like. These sunless tanning agents may
also be used in combination with the sunscreen agents.

Other useful actives include skin bleaching (or lightening)
agents including but not limited to hydroquinone, ascorbic acid,
kojic_ac1¢ and sodium metabisulfite.

Other useful actives which are especially useful for hair
care compositions include anti-dandruff actives such as zinc
pyrithione, octopirox, selenium disuifide, sulfur, coal tar, and
the like.

Conditioners _

Conditioning agents useful herein, and especially useful for
hair care compositions, include hydrocarbons; silicone fluids, and
cationic materials.

The hydrocarbons can be either straight or branched chain and
can contain from about 10 to about 16, preferably from about 12 to
about 16 carbon atoms. Examples of suitable hydrocarbons are
decane, dodecane, tetradecane, tridecane, and mixtures thereof. '

Silicone conditioning .agents useful herein can include either

- ¢yclic or linear polydimethylsiloxanes, pheny and alkyl phenyl
silicones,'and silicone copolyols. The linear volatile silicones
generally have viscosities of less than about 5 centistokes at

15

20

‘28
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-17- wo 9501384 | S @ hydrophilic nmononmer unit, and mis aprToéR@eE7from
about 10 to about 2000, preferably from about 15 to about 300, and

nore preferably from about 20 to about 250, so that the - macr onononer
meets the  weight aver age nmol ecul ar wei ght 5 requi renents set
forth above. Preferred is when X is a hydr ophi | i ¢ nmononer
unit selected fromthe group consisting of. =33- oxazol i nes,

N- al kyl oxazol i nes, - al.kylene .. l.ygol s . .

N- vi n§;| pyrrol i dones, 3% ‘ﬁ"p‘ﬁ |'\?Fp‘§)’ﬂ?%|"ﬁ‘&%ﬁg§, have viscasities ilgshddban about

al Iyl pyri di ens, 10 gembyilstekes ol act ans, ' al l'yl caprol actans, 10

vinyli m dazol es, all Ytdtf’(bﬂ%m&ﬁdltwd:ih ylagentanuseful Medr¥id UEENS include

vi nyl t et rahydr of ur an?ua&err?al %J“‘t“&r‘["ﬁlgw{s }JQQE%P ‘f(}nfittg 1'“é5‘isedsp"efe"°d o

thereof. Mre pgefer
the group consi 3ti ngdtaternagy | Apmeniuy 5ptsedre dialkyledimethy)capmoniun chloridasd
m xtures thereof. Moskerpirefthe radkyli grouperiave ffom 92at0TR2 Qfibonl 3toms andNake

sel ected from N\-al kyh&’i@gﬁ)lf‘rwslong chain fatt{I acids, E hegpr?seiuﬂg dﬁl’n ﬂ@' 31‘

contai ni ng the ethylenic
‘group. Preferred is Q¥ALRTMar g ammonium sa’lts 1nc'|ude dita'l]ow dimethy‘l amnomum

_ chlioride, ditallow dimethyl ammonium methyl sulfate, dihexadecyl
10 dimethyl ammonium chlloride, -and di(hydrogenated tallow) ammonium
chloride. Other qauternary' ammonium salts useful herein are
dicationics ' such as tallow propane diammonium dichloride.
Quéternary imidazolinium salts are also useful herein. Examples
of such materials are those imidazolinium salts containing C12-22

1'5 alkyl groups such as
1-methyl-1-[(stearoylamide)ethyl]}-2- heptadecyl 4,
5-dihydroimidazolinium chloride,
1-methyl-1- [(palmtoy]amxde)ethyl] 2-octadecyl-4,5- d\hydro'nmdazo-
linium chloride and

20 1-methyl-1-[(tallowamide)-ethyl]-2-tallow-imidazolinium methyl
sulfate. Also useful herein are salts of fatty amines. Exampies
of such compounds include stearylamine hydrochloride, soyamine
hydrochloride, and stearylamine formate. Useful conditioning
agents are disclosed in U.S. Patent No. 4,387,090, to Bolich,

25 issued June 7, 1983, which is incorporated by reference herein.
Humectants and Moisturizers

The compositions of the preseﬁt invention can contain one or
more humectant or moisturizing materials. A variety of these
materials can be employed and each can be present at a level of

30 from about 0.1% to about 20%, more preferably from about 1% to
about 10% and most preferably from .about 2% to about 5%. These
materials include urea; guanidine; glycolic acid and glycolate
salts (e.g. ammonium and quaternary alkyl ammonium); lactic acid
and lactate salts (e.g. ammonium and quaternary alkyl ambniu_m);

3,5 aloe vera in any of its variety of forms {e.g., aloe vera gel);

_This Sheet Has Been Re
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sel ected fmst,aﬁmgroup consisting of vinyl, allyl, acryl egtmsesnris?
nmet hacryl oyl , acryloyl, styryl, 3-vinyl benzyl, 4-vinylbenzyl, 20
3-vinyl benzoyl, 4-vinyl benzoyl, |-butenyl, |-propenyl, isobutenyl,
~isoprenyl, cyclohexyl, cyl-copentyl, and m xtures thereof. Mre

preferred is when E is selected fromthe group consisting of vi nyl,
allyl, acryloyl, nethacryl oyl, ethacryloyl =3Btvi nyl benzyl ,

4- V|nylbenzyl 3- V|nylbenzo V|nylbenzo I | - byt
| - propenyl, i sobut enbATyhydroxy %F&'Péé SYRby A5t S°”Nt§§1 p9‘éF@?°hJ %‘:‘?"e"’ﬂ
when E is sel ected fpmytelne giyoein bmserfet ghgobf hexylghe gdjdojl and the like;

acryloyl, methacryl oylye@ilyhéfer ydl%’&'l’s 3sydapy! Qﬁ&‘zﬂarcﬂes\“ Y p,en;,wl »starch
and m xtures thereof. nt em ¢

moi ety. In other worf&rivatdyes (&g é#qxg’{]‘éﬁ‘g 928?%‘8{9 M‘@fﬁ%&r a&h% one.
Wt hout being | P t edactamide moriggtttahd@my;e | acehanide demdnpethanglaming: chandi cal
:\B'nf : ";;[ ?Ir nor eSO| v?ant mixtures thep&¥d | Préf@ﬁ:[eﬂylﬂhlﬁ&%rﬂ:s()fan& h o s tURIZePNTONQITET .
ont g, Sxapl < groepro, sutet M Akt S e e
hydr oxi de ion, -hydrofynfactasts  radical, peroxide radlcal perOX|de
anion, C-20 carbocati OTHe compositions of the present invention, especiany the

10 shampoo and conditioner compositions, can contain one or more
surfactants. These surfactants are useful 'adjuncts for the
carriers of the present compositions, and are not required for
solubilizing  or dispersing the copolymers of the present
invention. For a shampoo, the level is preferably from about

15 10% to about 30%, preférab]y from 12% to about 25%, of the
composition. For conditioners, the preferred level of surfactant
is from about 0.2% to about 3%. Surfactants useful in
compositions of the present invention include anionic, non'ionic,
cationic, zwitterionic and amphoteric surfactants. A wide variety

20 of surfactants useful hereih are disclosed in U.S. Patent No.
5,151,209, to Mc Call et al., issued September 29, 1992; U.S.
Patent No. 5,151,210, to Steuri et al., ‘issued September 29,
1992; and U.S. Patent No. 5,120,532, to Wells et al., issued June
9, 1992, all of which are incorporated by reference herein.

25 Nonlimiting examples of these surfactants include anionic
surfactants such as alkyl and alkyl ether sulfates. - These
materials - typically have the respective formulae ROSO3M and
RO{C2H40)xS03M, wherein R is alkyl or._a‘lkeny'l of from about 10 to
about 20 carbon atoms, x is 1 to 10, and M is a water-soluble

30 " cation such as ammonium, sodium, potassium and triethanolamine.

 Another suitable class. of anionic surfactants are the water-
soluble salts of the organic, sulfuric acid reaction products of
the general formula:
R]—SO3—H
35

This Sheet Has Been Replaced

L] I




C%- 20 car bewo #5m384C1l- 20 carbon radicals, Cl-20 aliphatic angcrrusssordgonatic
. al koxy ani ons, ammoni umion, and substituted ammoni um lons (e.g.,
Cl-20 al kyl and Ci1-20 al koxy substituted). | can be derived from any
useful solvent, nonlimting exam es of which 5 i ni cude wat er, nethanol
et hanol , propanol, isopropanol, acetone, hexane, di chl or onet hane,.
chloroform benzene, and toluene. =Nnlimting exanpl es of

i ncl ude chem cal nmoietigs_se]ec consi stin of H,

ed from

Cl-€6 al kyl, phenyl!*"eieifefhy pﬁ@ T',*r""' the ampbe?f%ft,‘ggr@f ar shypight, or
met-hyl, ethyl, and Ipmoclydd chaid, moatyrated aliphet tr dydyocerbane ridiical almbmg hyl .
Representative exafmheamut @ to aﬁotﬂsﬁﬁspref@f‘abueﬂﬂﬁﬂﬂlﬁeﬁ abbut 18, carbon
macr onmononer s usef ul én |ﬁ|cl EI— Ei%F" sel §q°ltt t]r exa g 5
consisting of entel E dxa A B?:aﬁge nionic
pol yal kyl ene gl sHaghetic S'-ﬁgiﬁwtléy‘l‘hic comg{withtn the tesmsiofpthedpresent
poljy( Mvijnyl pylrrol | fhvertion arenie aRped on PRbICh &Jf: yite Yrarc@ds' gévapfied with
endcappe pol yvi n 0

YJeQi{Hn‘i’é rL%?d and e:%ﬁ?&ﬁ’ﬁ’%‘e%pof& s?‘gﬁ“@aﬂb’}r& ?,%g ﬁg"e- for

endcapped pol yvi nyl caprol'a
endcapped pol yvi ny?’iaHP’tFazHPee?ttye?de%u)‘ﬁBe‘!F”W fa«m $peamuti o3y sedium or

potassium salts of fatty acid amides of methyl tauride in which

10 the fatty acids, for example, are derived from coconut oil. Sfi]]
other anionic synthetic surfactants include the class designated
as succinamates, olefin sulfonates having about 12 to about 24
carbon atoms, and B-alkyloxy alkane sulfonates. Many additional
nonsoap synthetic anionic surfactants are described in

15 McCutcheon’s, Detergents and Emulsifiers, 1984 Annual, published
by Allured Publishing Corporation, which is incorporated herein by .
reference. Also U.S. Patent 3,929,678, Laughlin et al., issued
December 30, 1975, discloses many other anionic as well as other
surfactant types and is incorporated herein by reference.

20 Nonionic surfactants useful herein are preferably used in
combination with an anionic, amphoteric or zwitterionic
surfactant. These nonionic surfactants can be broadly defined as
compounds produced by the condensation of alkylene oxide groups
(hydrophilic in nature) with an organic hydrophobic compound,

25 which may be a]iphahc or alkyl aromatic in nature.

Cationic surfactants useful in compositions of the present
invention are disclosed in the fo'llowing documents, all
incorporated by reference herein: _M.C. Publishing Co.,
McCutcheon’s, Detergents & Emulsifiers, (North American edition

30 1979); Schwartz, et al., Surface Active Agents, Their Chemistry

- and Technology, New York: Interscience Publishers, 1949; U.S.
patent 3,155,591, Hilfer, issued November 3, 1964; U.S. Patent
3,929,678, Laughlin, et al., issued December 30, 1975; U.S. Patent
3,959,461, Bailey, et al., issued May 25, 1976; and U.S. Patent

35 4,387,090, Bolich, Jr., issued June 7, 1983: If included in the
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epdcapped W@Iémig@yl furans, endcapped pol yvi nyl t et rahydr of urprgussaRTigT -
endcapped pol yal I yl.furans, endcapped pol yacrylic acids, endcapped
pol ynmet hacrylic acids, endcapped ponaIIyItetrahdyrofurans and

m xtures thereof. Preferred are nmacronononers  selected
from the group consisting of endcapped

pol y(N-al kyl oxazol i nes), endcapped 25 =-pot yal kyl ene egcoI nonoal kyl
ethers, and m xtures_the

endcapped  pol y( N SMEPFCaMPf ity eresent inighcign, BhE cRH{oRte subfileant 15
Exanpl es of endcappetesget wt Nram iapputx 8:05% teedboptidkonononer s are
those having the foll owingt&lemicCabrfaotaitd are 3dkemplified by those which can
-19- Me;e' N B 2Bhahy b iarandentl e ARk eGre d i Qlaenad

ammonium, phosphonium, and sulfonium compounds, in which the
aliphatic radicals can be straight or branched chain, and wherein
one of the aliphatic substituents contains from about 8 to about
18 carbon atoms and one contains an anionic water-solubilizing
group, e.g., carboxy, sulfonate, sulfate, phosphate, or
phosphonate. Other zwitterionics such as betaines are also usgful
in the present invention. Examples of betaines include the high
alkyl betaines, such as coco dimethyl carboxymethyl betaine,
lauryl dimethyl carboxymethyl betaine, lauryl dimethyl alpha--
carboxyethyl betaine, cetyl dimethyl carboxymethyl betaine, lauryl
bis-(2-hydroxyethyl) carboxymethyl betaine, ~stearyl bis-(2-
hydroxypropyl) carboxymethyl betaine, o1ey1 dimethyl gamma-
carboxypropy1 betaine, Tauryl bis-(2- hydroxypropyl)alpha-
carboxyethy] betaine, coco dimethyl sulfopropyl betaine, steary]
dimethyl sulfopropyl betaine, lauryl dimethyl sulfoethyl betaine,
lauryl bis-(2-hydroxyethyl) sulfopropyl betaine, and amidobetaines
and amidosulfobetaines (wherein the RCONH(CH2)3 radical is at-
tached to the nitrogen atom of the betaine).'

Examples of amphoteric surfactants which can be used in the
compositions of the present invention are those which are broadly
described as der%vétives of aliphatic secondary and tertiary
amines in which the aliphatic radical can be straight or branched
chain and wherein one of the aliphatic substituents contains from
about B to about 18 carbon atoms and one contains an anionic water
solubilizing group, e.g., carboxy, sulfonate, sulfate, phosphate,
or phosphonate. Examples of compounds falling within this defini-
tion are sodium 3-dodecyl-aminopropionate, sodium 3-dodecylamino-
propane sulfonate, N-alkyltaurines such as the one prepared by
reacting dodecylamine with sodium isethionate according to the
teaching of U.S. Patent 2,658,072, N- higher alkyl aspartic acids
such as those produced according to the teach1ng of U.S. Patent
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strai ght 0%6355%1?}23(1 chain alkyl, nore preferably R and R emptkagbfor3sr
i ndependent |y sel'ected fromH, nethyl, or ethyl:; and nost preferably

Ris nmethyl and Rl is ethyl. Eis a copol yneri zabl e, 5 - ethylenically
uhsaturated noiety (i.e. the endcappi ng noiety). Preferred is when E
is selected fromthe group consisting of = __._ vinyl, allyl, acryloyl,
met hacryloyl, ethacryloyl, .styryl, ' ¥Ji nyl benzyl, 4-vinyl benzyl,
ig)-s\(;io E%IJGE)GIPZOW . ‘e'rn2“498’|ob?nzﬁu|the producﬂf Rbis Whber ttihla rmmgmmﬁe, t"eranol"

, 1sopr c , capen and m xtures
thereof. More pref e%lq”e%e Eﬁiﬁﬁ %S PlaQe"t zcséh @@t edyfromthe gr oup
consi sting of vinyl, ma&&mmmgghacryl oyl, = ethacryloyl,
3-vi nyl benzyl , 4-vi nyl Anotier! component sefulylihe BB ydompobiviony | keeB#OVYils, a

1-butenyl, 1- prs)pe'WJ:arbb%(?l{’é’t %g¥+1?'mer ghlcigﬁ%hm Xt‘l‘%?es I:nﬁglei(ﬂ[(ed Mﬁ'}ners vl |

preferred is when E TS I'ect oup, Cconsis |ng
allyl, acryloyl., neteeksiny| 8gg  or more omaBOMEVS 0)¢F"V§{‘yry1’m AN | BEHDY I |
4-vi nyI benzyl , and nsublstiftased acry‘ht heeidsqf and saltse andb@sterstafuthase canryl &

preferably an i ”t-eges?deOalﬁh the i)ub‘il Hiedl%ttﬁi@k%‘e‘rl'&asbzm?emn‘me ch@fl‘g&?ﬁl y

fromabout 15 to ab

nost Q
about 250. 20 agent ¢ £9n}a§ns, 4wy or more G% PC“ 'JP? s and
endcapped 1‘bol ydéniadk yamx azol yhydyic a]mbalono‘ﬁhemﬁerredapdymertshfm‘euse
having the f RérlePVane SN GeherhPreyPésl: The first type of polymer is a

crosslinked homopolymer of an acrylic acid monomer or derivative
thereof (e.g., wherein the ai:rylic acid has substituents on the
two and three carbon poswtmns mdependently selected from the
group consisting of Cy.4 alkyl, -CN, -COOH, and mixtures thereof)
The second type of polymer is a crosslinked copolymer having a
first monomer selected from the group comsisting of an acrylic

15

acid monomer or derivative thereof (as just described in the
previous sentence), a short chain alcohol (i.e. a-C1;4) acrylate
ester monomer or derivative thereof (e.g., wherein the acrylic
acid portion of the ester has substituents on the two and three
carbon positions independently selected from the group consisting
of Cj-4 alkyl, -CN, -COOH, and mixtures thereof), and mixtures .
thereof; and a second monomer which is a long thain alcohol (i.e.
Cg-40) acrylate ester monomer or derivative thereof (e.g., wherein
the acrylic acid portion of the ester has substituents on the two
and three carbon positions independently selected from the group
consisting of C)-4 alkyl, -CN, -COOH, and mixtures thereof).
Combinations of these two types of polymers are also useful
herein. :
In the first type of crosslinked homopolymers the monomers
are preferably selected from the group consisting of acrylic acid,
 methacrylic acid, ethacrylic acid, and mixtures thereof, with
acrylic acid being most preferred. In the second type of
crosslinked copolymers the acrylic acid monomer or derivative

.20
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[err] 30 woesmas®in R and - R are ihdependently sel ectpegrusb4i@may t he

group consisting of Hor Clerr] straight or branched chain alkyl,

nor e preferably R and R are independently selected fromH, methyl,
ot - ethyl; and nost preferably Ris Hand RL is ethyl. In the above
structure mis an integer from about 10 to_gggut 2000, nore 35 _
- 20- preferably from about 15 to abouf “300, and nost preferably from

about -20 to about 2%Rereof is preferably selected from the group consisting of
-t acrylic acid, methacrylic acid, ethacrylic acid, and mixtures
thereof, with acrylic acid, methacrylic acid, and mfktures thereof
being most preferred. The short chain alcohol acrylate ester

5 monomer or derivative thereof is preferably selected from the
group consisting of C1-4 alcohol acrylate esters, Cj.4 “alcohol
methacrylate esters, C].4 alcohol ethacrylate esters, and mixtures
thereof, with the Cj.4 alcohol acrylate. esters, Cj.s alcohol
methacrylate esters, and mixtures thereof, being most preferred.

10 The long chain alcohol acrylate éster monomer is selected from
Cg-40 alkyl acrylate esters, with C10-30 alkyl acrylate esters
being preferred. : _

The crosslinking agent in both of these types of polymers is

a polyalkenyl polyether of a polyhydric alcohol containing more

15 than one alkenyl ether group per molecule, wherein the parent
' polyhydric ‘a‘lcohol contains at least 3 carbon atoms and at least 3
hydroxyl groups. Preferred crosslinkers are those selected from

the éroup consisting of allyl ethers of sucrose and allyl ethers

of pentaerythritol, and mixtures thereof. These polymers useful
20 in the "present inven'f,ion are more fully described in U.S. Patent
No. 5,087,445, to Haffey et al., issued February 11, 1992; U.S. .
Patent No. 4,509,949, to Huang et al., issued April 5, 1985; U.S."
Patent No. 2,798,053, to Brown, issued Julylz, 1957; which are
incorporated by reference herein. See_also, CTFA ]nternational

25 cosmetic Ingredient Dictionary, fourth edition, 1991, pp. 12 and

80; which are also incorporated herein by reference.

Examples of commercially availble hompolymers of the first
type useful herein include the carbomers, which are homopolymers
of acrylic acid crosslinked with allyl ethers of sucrose or

30 pentaerytritol. The carbomers are available as the CarbopolR 900
series from B.F. 'Goodrich. . Examples of commercially available
copolymers of the second type useful herein include copolymers of
C10-30 alky! acrylates with one or more monomers of acrylic acid,
methicrylic acid, or one of their short chain (1.e. C1-4 alcohol)

35 . esters, wherein the crosslinking agent is an allyl ether of
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H ghly pref gyd ocloa¥e£npl es of endcapped pol y(N-al kyl oxazol i ne)pc-rmsg4,o7387
macr onononer s usef ul herein " include acryl oyl endcapped 5°

poly(2-ethyl oxazoline), methacryloyl. endcapped poly(2-ethyl

oxazoline), styryl endcapped pol y(2-ethyl oxazoline), acryl oyl

endcapped pol y(2-net hyl oxazol i ne), netbggjyloyl endcapped

pol y( 2- net hyl oxazol ine), . 3-vi nyl benzoyl endcapped

pol y(2- net hyl oxazol i ngjcrose or pént\éhi‘mlrmeOYHhese copolﬁﬂd?am?@d killam a
b,

ol y(N- & kyl oxavol i nef iSRG P B0 A1RLRRR crosspolymers, and 35 Shemeny’
standard synthetic pf é\@é@iimesisvvﬁi@hpq]ﬁva‘*?/e Pemulen TRob| ynerPepileq, TR-2s fabn v
under acid-catal yzedg,.forgdbdrioms, In @ther words N‘ﬁda}ﬁM|eQX<'b¥0|c'aﬂﬁ>x§ﬂcy'a@kdj a

pol ¥( %ggkyg%ﬁgil |0 by 3hi0 Bl cxerkht st herahmbeolmgﬁ”sén?&db o 08 HIREH oy

et hyl eni cal Iy unsat ur S@dsting of gaphopersy; nQC%Y P%Péé@l%[éi%r Akl vacedator m
of an endcappi ng gr ouprosspolymersSuant atiktureschereated endcapping graups

include vinyl, allyl, the comﬂosﬁ){i‘aﬁ?nw th% é‘r b{be%ﬁ’l?ﬁm ri‘é “¥l—$ﬁ§%¥&tz

3-vinyl b |, and 2
At PRI IR C - G - e

acrylic acid, 1° AENSK ady nasd mlferabhmfrm bauty Dil0%ata dboute@,508.af. theS. | .

Shoda et . aﬁgyﬁqts‘,cwgﬁ,ﬁgqm&@ﬁe@r operty of Copol ymers Havi ng
a - Pol y( 2- O<azo | ain, -Journal of Polymer Science: Part 25
A. Pol ymer Chem stry, ® pp. 1489-1494 (1992); .T. Saegusa et
al., "Macronol ecul ar EFhfi resmpdsitjions ohereia hean Bestain wafioust [epulsifiers.
These emulsifiers are useful for emulsifying the various carrier
15 comporients of the compositions herein, and are not required for

solubilizing or dispersing the cbbolymers of the present
invention. Suitable emulsifiers can include any of a_wide variety
of nonionic, cationic,' anionic, and zwitterionic emulsifiers
disclosed  in the prior patents and other references. See

20 McCutcheon’s, Detergents and Emulsifiers, North American Edition
(1986), published by Allured Publishing Corporation; U.S. Patent
No. 5,011,681 to Ciotti et al., issued April 30, 1991; U.S. Patent
No. 4,421,769 to Dixon et al., issued December 20, 1983; and U.S.
Patent No. 3,755,560 to Dickert et al., issued August 28, 1973;

25 these four references are incorpbrated herein by reference in
their entirety. ' ‘

Suitable emulsifier types include esters of glycerin, esters
of propylene glycol, fatty acid esters of polyethylene giycol,
fatty acid esters of polypropylene glycol, esters of sorbitol,

30 esters of sorbitan anhydrides, carboxylic acid copolymers, esters
and ethers of glucose, ethoxylated ethers, ethoxylated alcohols;
alkyl phosphates, polyoxyethylene fatty ether phosphates, fatty
acid amides, acyl lactylates, soaps and mixtures thereof.

Suitable emulsifiers can include, but are not limited to,

35 polyethylene glycol 20 sorbitan monolaurate (Polysorbate 20),
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Peol yner i zatooss/gasgs2- Oxazol i nes, Makronol. Chem. Macr ool . %%594,0-,387 :
vol. 51, pp. 1-10 (1991); S. Kobayashi et al., Macronol ecul es,

22, pp. 2878-2884 (1989), and U.S. Patent. No. 4,011,376, to 30 Tomal i a
et al., issued March 8, 1977; and U S. Patent No. 3,786,116,
to MIkovich et al., issued January 15, 1974; all of ' whi ch are

I ncorporated herein by reference. -40- Al ter natively the

pol yoxazol i ne macr q hesi Z(ng b poI nmerizi ng
t he: rononers onto aP® gﬁﬁP’gE?el a9(]¥°°q35é) s°yaeﬁa%ré’|5p| argths e/Et h@?arrpl e,
the vinyl benzyl PRd@ceetheldglucose ether distearate, Ceteth-10, Po1ysorbate 80,

-21- pol yoxazeéﬂymesho@mtbe p@iﬁ%@ﬁn?ctel?}ﬂ Fbﬂbéﬁﬁ?fé ZHMhano]amm cetyl

2-ethyl - 2- oxazol i ne ph ate Po]ysorbate 6% eg'l,vcer'_v‘l s¥ear¥le e%é’ 100 stgearate

4-benzyl chl ori gies. phasghate, ’ '
and mixtures thereof.

The emulsifiers can be used indIV\dually or as a mixture of
two or more and can comprise from about 0.1% to about 10%, more
preferably from about 1% to about 7%, and most preferably from
about 1% to about 5% of the compositions of the present invention.
Emollients '

The compositions useful in the methods of the present
invention can also optionally comprise at least one emollient.
'Examples of suitable emollients include; but are not limited to,
volatile and non-volatile silicone o0ils, highly branched
hydrecarbons, and non-polar tarboxy]ic acid and alcohol esters,
and mixtures thereof. Emollients useful in the instant invention
are further described in U.S. Patent No. 4,919,934, to Deckner et
al., issued April 24 1990, which is incorporated herein by
reference in its entirety.

10

15

20 The emollients can typically comprise in total from about 1%

to about 50%, preferably from about 1% to about 25%, arid more
preferably from about 1% to about 10% by weight of the
compositions useful in the present invention.
Additional Components

A variety of additional components can be incorporated into
the compositions herein. Non-limiting examples of these
additional components include vitamins and derivatives thereof
{e.g., ascorbic acid, vitamin 'E, tocopheryl acetate, retinoic
acid, retinol, retinoids, and the like); low pH thickening agents
(e.qg. 'pOIyacrylamide and C313-14 jsoparaffin and laureth-7,
available as Sepigel from Seppic Corporation; polyquaternium and
mineral oil, available as Salcare $C92, from Allied Colloids;
crosslinked methyl quaternized dimethylaminomethacrylate and
mineral oili available as Salcare SC95 from Allied Colloids;
resins, gums and thickeners such as xanthan gum, carboxymethyl

25
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EXAMPLE 1| [0 95/01384 Al so highly useful herein are endcappetiussygrsdrkyl ene

gl ycol nonoal kyl ether nacronononers .corresponding to the
followi.ng [err] general chenical formula 10 wherein R" is
stlected from Cl-C40 straight or branched chain al kyl, nore
preferably from Cl-C8 strai ght or branched chain al kyl , nost
preferably from Cl-C4 strai ght or br anched =4Rai n al kyl, and nost

preferably mnethyl; el ect hydr nme

n-propyl, nore pref & aio y% r oﬁ‘\'ﬁgj 8gr‘n ofeﬂgﬂse' ne‘f)m?xyeh}%st CSBP@P& ably
from H E is a akp OF‘MH"ZM#@XF“‘Y’ cedilulasesni €&xigh y 1engs athairat ddkyhoi et y
(i.e. the endcappi ngodifiiedy) . hydroxyethyef er ceul §sevhen duchs SQ|seCt eggtpf om

the, group conSI St' %?dmxyethylstYJIGY% an% {nﬂnéswﬁq%}no%h s111cate, IR ¢’

et hacryl oyl , Vi n
3-vi nyl benzoyl 4w?wr5éﬁidwkems (e.3- bsatiepic guar gwblsewyatwes such
i sobut enyl, i soprerayl guarchmxembyltnmomum apl@dpenind hyddypropyiurgasr

thereof. Mre pref erh&@ﬂﬁxdgq%'ﬂ'?xﬂoﬁ\ msch'londe, ﬁgkﬁ%ﬁgq] f{hl(anbatgn?r ol %mFoyl

consi sting of vinyl et ha
3-vi nyl benzyl , ire) | 2%/ odfenc: p°‘3"‘?/"5nyl B'énz’d?l“g atts nﬁIb@rﬁzwps
1- butenyl, 1- propen)plrppersmnmdylsybstantlwty of the composition (such as a
' copolymer of eicosene and vinyl pyrrolidone, an example of which
is available from GAF Chemical Corporation as GanexR V-220);
suspending agents such as ethylene glycol distearate and the like;
preservatives for maintaining the antimicrobial integrity of the
compositions;  skin  penetration  aids such as  DMSO,
- 1-dodecylazacycloheptan-2-one (available as Azone from the Upjohn
Co.) and the like; antioxidants; chelators and sequestrants; and
aesthetic components such as fragrances, colorings, essential
oils, skin sensates, astringents, skin soothing agents, skin
" healing agents and the 1like, nonlimiting examples of these
aesthetic components include panthenol and derivatives (e.g. ethyl
panthenol), pantothenic acid and its derivatives, clove oil,
-menthol, camphor, eucalyptus oil, eugenol, menthyl lactate, witch
hazel distillate, allantoin, bisabalol, dipotassium
glycyrrhizinate and the like.
Method of Using Hair and Skin Care Composition
The hair care and skin care compositions of the present
invention are used in conventional- ways to provide the desired
benefit appropriate to the product such as hair stgling, holding,
cleansing, conditioning and the like for hair care compositions
and benefits such as moisturization, sun protection, anti-acne,

15
20
25

30

anti-wrinkling, artificial tanning, analgesic, and other cosmetic
and -pharmaceutical benefits for skin care compositions. Such
‘methods of use depend upon the type of composition employed but
generally invoive application of an effe@tive amount of the

35 product to the hair or skin, which may then be rinsed from the

R
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25 and oédifiegy t hereof .  Most preferred is‘when E i s selppghi@abnem.
t he group consisting of vinyl, allyl, acryloyl, nethacryloyl,

ethacryloyl, styryl, 3-vinylbenzyl, 4-vinylbenzyl, and m xtures

thereof. In the above structure, mis as descri bed previ ously,

wherein mis preferabl y an integer from about 20 to about 2000, 30 nor e
_preferably from about 30 to about 750; and Tt preferabl y from
about 40 to about 50'(‘) s to be dersto s%hat in :

“structure, that when"H3 ?s s&?'ﬁe(rasth'h ﬁy%ars?)g% H%PP%/aﬂ"fjoEPé"e C°""‘“°P‘§Errers

of the resulting nacPredusiciedr il towedsty emideperidenbairpdas in the cabe of
orientation of the igHay] ab@dseloycqell prdedts Bs orTﬂ%@chf@sre:ﬁahﬁ on3§he skin
_St2r2EJCt ure depi C; ed aPa%anfB{e tcg'sees%fe&chgﬂe%alpemcxmpos {lons‘.a) gl gy effective

~ amount” is meant an amount suff1c1ent to provide the benefit
desired. Preferably, hair rinse, mousse, and gel products are
applied to wet or damp hair prior to drying and styling of the
hair. After such compositions are applied to the hair, the hair
is dried and styled in the usual ways of the user. Hair sprays
are typ1cal]y applied to dry hair after it has already been dried
and styled Cosmetic and pharmaceutical topical skin care
compositions are applied to and rubbed into the skin.

The following examples further illustrate preferred embodi-
ments within the scope of the present invention. The examples are
given solely for the purposes of illustration and are not to be
construed as limitations of the present invention as maﬁy varia-
tions of the invention are possible without departing from its
spirit and scope.

10

15

EXAMPLES

The . following examples further describe and demonstrate
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 the
spirit and 'scope of the invention.

Ingredients are identified by chemical or CTFA name.

| EXAMPLE |

nthesis of Poly(2-ethyl-2-oxazoline) Alcohol

To a solution of 50 g (0.5044 mol) of 2-ethyl-2-oxazoline in
50 mL of acetonitrile is added 0.92 g (0.0048 mol) of
methy1¥p-tolué.nesu1fonat-e at 09C under a nitrogen atmosphere. The
reaction mixture is heated at 800C fm; 20 hours and the resulting
polymer solution is then refluxed with 2.3 mL distilled water in
“the presence of 5.6 g (0 0528 mol) of sod1um carbonate for 24
hours. The solvents are removed under vacuum. The residue is

20

25

30

35
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menol kayl ejdegg13é @ general one that is not intended to |I}iﬂ‘jﬂcusg4/o738-}i hese
materials to any one particular isoneric structure. H ghly -

preferred exanpl es of endcapped pol yal kyl ene gl ycol nonoal kyl ethers
useful herein inlcude acryloyl endcapped - pol yet hyl ene gl ycol
nmononet hyl ether, 3-vinyl benzoyl endcapp pol yet hyl ene gl ycol
nmononet hyl ether, 4-vinyl benzoyl - endcappe pol yet hyl ene gl ycol

nononet hyl et her, e‘iﬁtal&@é?d" WIQN|3ooeﬂd(b¢pﬂ%iﬂorometlﬂ% Yﬁﬂrhﬂ %‘ﬁrﬂl %08 the

nononet hyl et her, d ures_t her

pol yal kyl ene gl ycol i ?T&Ef Ry é‘f%erge"ﬁ’?ﬁ\d be®o S"CE ﬂt he&qgée)‘g’?'} -om t g

pol yal kyl ene gl ycol diehoxemethanet Hfetheanevaporated to yieddi@boutes®g (6% iniatdd
formof an endcappi g 19U eERM - DY0k&D1ine) a1%5|ﬁﬂdard reaction procedures.
Suitable actiwated endcapping yde vinyl, allyl,

3-vi nyl benzoyl, and 4- V|nylbenzoyl . chlorldes
and i odi des), and t Hynthe; of Acrylate-Capged B reshrl42-0xazglj
acrylic acid, nmeth#a tm_imocomer aci d, and et hacryl ic acid. The

pol yal kyl ene gl ycol nopRqalk her o}
correspondi ng pol yal(ﬂl g(ra\eL Q/Jluh:a\d%g{s g0 an éw% hﬁﬁi Eﬁl a 4hcbh]

ents
wel | known in the arffrom EXAMPLE 13 and"1.0:q, 0l FPey, of r?éteﬁiﬂ a'“lﬂeo?ﬁg i
di azonet hane, et hydf @ih1 oroetihapd és addddyirdpeitieda)solutfoh WELHS @n o gllg&ﬁol S

of various nol ecul arpgyy of aé’i’i‘\d}l‘i‘tchﬁ@ﬁgg%t R Wakk aaﬁlttr nrat'iﬁﬁiﬂh\él'e ethgrs

brom des,

are comercially { em c any, ni on
Car bi de Corpor'?ft’?'o’ﬁ" ni} 'f"ér h% P%F@ "e?hagh 3‘ ERSA f°§r§§ EJ
be synt hesi zecanflr the rmltmsmépbnamgtmkw@m Hiitgeed bmd‘emweyﬂ@ne
' insolubles. The solvent and any unreacted triethylamine are
15 removed by evaporation under vacuum. The resulting solid is then
redissolved in 200 mL of dichloromethane, filtered, and evaporated
under vacuum to yield about 45.6 g (95% yield) of the
macromonomer . ' . '
Using an analogous procedure the methacrylate and ethacrylate
20

endcapped macromonomers are prepared by replacing the acryloyl
chloride with an equivalent molar amount of methacryloyl chloride
and ethacryloyl chloride, respectively.
- - EXAMPLE 111
is of Vinylbenzyl- _P -ethyl-2-oxazoline} Alcohol
25 Macromonomer _ '
To 2 solution of 50 g (0.5044 mol) of 2-ethyl-2-oxazoline in
50 mL of acetonitrile is added a mixture of 0.3816 g (0.0025 mol)
of meta and haraviny'lbenzy'lchlorides' (available from Aldrich
Chemical Co.), 0.562 g (0.0037 mol) 6f_sodi.um jodide and 0.06 g

30 (0.00023 mol) of N,N’-diphenyl-p-phenylenediamine. The solution
is then heated at 909C for 16 hours. To the resulting reaction
product is added 100 mL of dichloromethane and the 'solution is
filtered and then precipitated in 800 mL of ether. The
precipitate product is collected by vacuum filtration and dried

35 '
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25 gl ycwiosesuwizsag st andard synthetic procedures (e.g., thermssaorssy

base catal yzed pol yneri zati on of al kyl ene oxi des). Synt hesi s of the
Copol yner s In general, the copolyners can be made by free

r adi cal pol ynmeri zation of the A nonomers wi-th the B nacronononers.
1t i,s 30 not intended to necessarily gélude from-this invention
any copol ynmers made by neans ot her theh free radical pol yneri zati on

so long as the prOdUﬁIdeha\‘;acﬁﬁﬁ ﬂe%hﬁﬁﬂt pf%ﬁé%hreorﬁp‘iﬁéfdesabouThQS g (90%

copoel ynmers herein coq% re eatlng nononer “uni ts and
Macr onmononer units o' of e At rombrchér - 23-

~The general principles: of free radical polynerization

EXAMPLE 1Y
§xﬂ;ng51$ of Acrylate-Capped Poly(ethylene g]xcol)methzl Ether
Macromonomer

To a solution of 50 g (0.01 mol) of poly(ethylene
glycol)methyl ether having an average molecular weight of about
5000 (commercially available from Aldrich Chemical Co.) and 4.05 g
(0.04 mol) of triethylamine in 400 mL of dichloromethane is added
dropwise at 09C under a nitrogen atmosphere a golution of 2.26 g
(0.025 mol) of acryloyl chloride dissolved in 25 mL of
dichloromethane. The reaction mixture is then stirred at room
temeprature for 36 hrs, and the resulting solution is then suction
filtered to remove the insolubles. The solvent and any unreacted
triethylamine are removed by evaporation under vacuum. The
resulting solid is then redissolved in 300 mL of dichloromethane,
filtered, and evaporated under vacuum to yield about 50 g (100%'
yield) of the macromonomer.

The above procedure. is varied using other poly(ethylene
glycol)alkyl ethers (e.g. methyl, ethyl, 2-ethylhexyl, decyl,
dodecyl, cetyl, stearyl, lauryl, and myristyl wherein the polymer
has an average molecular weight varying from about 1000 to about
200,000) to obtain the analogous acrylate-capped macromonomers.
25. Additionally, the methacrylate and ethacrylate endcapped

macromohomers are prepared by replacing the acryloyl chloride with
an equivalent molar amount of methacryloyl chloride and
ethacryloyl chloride, respectiveﬁy. h

5

10
15

20

30 o EXAMPLE V
' Synthesis of Poly(n-butyl acrylate)-graft-poly(2-ethyl-2-oxazo-
line) Thermoplastic Elastomeric Copolymer S
To a solution of 16.0 g (0.1248 mol) of n-butyl acrylate, and

4 g of acrylate capped poly(2-ethyl-2-oxazoline) macromonomer
35 ' :
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met hods arev(yvgg,éngmderstood See, for .exanple, Cdian, "Pringqles4ensy Of

Pol yneri zation", 2nd edition, John Wley & .Sons, 1981, pp. 179- 318.
The desired nononers and nacronononers are all placed in 5 a reactor,
al’ong with a sufficient anount-of a nutual solvent.so t hat when the
reaction is conplete the viscosity of the reaction - is reasonabl e.
Typi cal nononer and macrononomer Ioadings aré-from about 10%to about

-50% on a wei ght basis. Und Si nat 1y ox
can-be renmoved as nd&FARGExa ﬁ? sII s 'th@%ﬁ Gcet"“évh’cda&pdoﬁ @r 9ph(p- B%Sﬁu ng
with an inert gas, sath e arojesbusyronitrile ni(AlBYyerinitilaton.ni {That oesul tsing

i ntroduced and the rssﬂ&%mswmamd Eﬂ)wly for dHo6t t20"R&Uret UnRe n-g?&?&h for
initiation to occur assum

t her,mal s_ar
Nonliniting exanpl edM8l qgﬁ?q‘gﬁl By 7ithE pddi oo oF' abo"foil'ﬂ'dé'? 'P%g%@] sdM®ct ed
from the gro%’gp contytien nig then poupediSinto 3 rfefion an, and Jbe oagetiene is
initiators, r edoxvaporgiedi 8 Qloém temperdture under EFuRECMGSd.Cathe FéNuUliiagoOr s.

T_he polymeri zati Onrps?ﬁner a#illlgvﬁdredtlgsovleq] in &é%ﬁ!edh%ﬁrlegn%ngahp qgﬁth or a

hi gh | evel of conve on t ours

to a few days. The di§l thas: evaporated; $o piel rtqﬁ’ﬂf-/e 4uBu&f IS"eb&h%’%Pdé?*dﬁl on
or by precipitating elbstodéric copc’!mei-yrrer by addit ion of a nonsol vent . The

copol ymer can b rveﬂ‘”"‘: v@@rn%%e%ﬁﬂﬁ‘e‘ilsuﬁddl hécrBifbned Y&l €LY

CICCLTNT i1\ g g (s
There are numnerous WavmaﬁMUns on these procedures which are 25 entirely
up to the discretion of the synthetic chem st (e.g., '
EXAMPLE V

Synthesis of Poly(n-butyl-co-2-methoxyethylacrylate)-qraft-poly(2-
ethyl-2-oxazoline) Thermoplastic Elastomeric Copolymer: Method I

To a solution of 4.5 g (0.035 mol) of n-butyl acrylate, 2.5 g
(0.0192 mol) of 2-methoxy ethylacrylate and 3 q
poly(2-ethyl-2-oxazoline) macromonomer (from Example I} in 40 mL
of acetone is added 0.05 g of AIBN initator. The resulting
solution is refluxed slowly for about 20 hours. The reaction is
then quenched by the addition of about 5 mL of methanol. The
solution is then poured into a teflon pan and the acetone is
evaporated at room temperature under a fume hood. The resulting
polymer film is redissovled in ethanol, filtered, and the ethanol -
is then evaporated to yield about 9.5 g of the thermoplastic
elastomeric copolymer.

Alternatively, by varying the monomers and macromoners used,
this procedure is used to prepare other copoiymers of the present
invention.

15

20

25

30

AMPLE V )
Synthesis of Poly(n-butyl-co-2-methoxyethylacrylate)-graft-poly(2-

thyl-2-oxazoline} Th rmoplastic Elastomeric Copolymer: Method
35 ' C

is Sheet Has Been Replaced

R I|




choi ce of weomaasgag net hod and gas, choice of initiator typecrusesnrzsrextent

of convers

i on, reac

tion | oading, etc). The choice of ini- . tiator
solvent are often determ ned by the requirenents of the

nmononer s and nmacr onononer used, because different 30 nononers and
.macr,onononers have
reactivities to a specific initiator. -46- The copolyners of

present - i
presparing
sui tabl e

backbone with SU|tab?e

to form &

- 24-

nventi on
t he
nononer s

5

10

15

20

25

different solubilities and di fferent

‘can also be synt hesi zed by first
backbbne SODrtnrrroundl-thettomed flaskpisl yddedi 2028 igo(0.1643 mol)

(0.0012 mol) of azoisobutyronitrile (AIBN) initator, in 200 mL of
acetone. The resulting solution is refluxed slowly for about 24
hours. The reaction is then quenched by the addition of about S

mL of methanol and cooled to room temperature. The solvents .are

and

parti cul ar

t he

gldé.@ scr¥ate! Ui e Sfo.0s61 Rithy B! %aﬁétﬂ&y‘a{hﬁhe
Pl% O 002 pey | Ravinyibeazyl| eldoride; vandpPeflequr e

removed by rotary evaporation and the resulting polymer is .

dissolved in 250 mL of dry acetonitrile. Next 20.0 g (0.2018 mol)

of 2-ethyl-2-oxazoline and 0.44 g (0.0029 mol) of sodium jodide is

added and the solution is heated to 900C for 20 hours. The
resulting solution is filtered and the solvent is evaporated to
yield about 45.0 g (86% yield) of the thermoplastic elastomeric
copolymer.

Alternatively, by varying the monomers used, this procedure
is used to prepare other copolymers of the present fnvention.

EXAMPLE VII1I

- qraft-poly(2-ethyl-2- oxazolwne) Thermoplastic glagtomgr1g

To a solution of 7.2 g (0.0561 mol) of n-butyl acrylate, 4.8
g (0.0305 mol) of 2-{dimethylamino)ethyl methacr&]ate, and 8.0 g
poly(2-ethyl-2-oxazoline) macromonomer (from Example II) in 80 mL
of acetone is added 0.01 g of AIBN initator. The resulting
solution is refluxed slowly for about 24 hours. The reaction is
then quenched by the addition of about § mL of methanol. The

- solution is then poured into a teflon pan and the acetone is
- evaporated at room temperature under a fume hood. The resulting

30

35

polymer film is redissovled in ethanol, filtered, and the ethanol
is then evaporated to yield about 18.4 g of the thermop]astié
elastomeric copolymer. |

Alternatively, by varying the monomers and macromoners used,
this procedure is used to prepare other copolymers of the present
invention.
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syht hesi zi ngvd 920188001 yners herein is illustrated in EXAI\/PLEP%Lr S94/07387

Skin Care Conpositiong
can be fornul ated : oOhad ) oy $fiti- 53 1y ( Dle g !
nousses, gels, f i LS, sprays shanpoos cono|t|oners
rinses, hand andgl5 nmoi sturi zers,
sunscreens, anti-acne 16 10 %Tr‘@baﬂfaf'feoﬁ%"ﬂ!"ﬂ?ﬁl from EXAMRUEG¥LiIc disseuledaims,
and the like. The 80 grmasirofi etimnahdisaddddd dnepwiseodpPINQNL(S.028YUid1ey 40
formul ate such dEﬁle’ﬂﬁEﬁaY@r Yrng H}qu]‘ﬂg%?i t]HXrP‘?s as'%‘i'n%ﬁr# Re, mals! Kyl Y

chosen by one escri ption of

sone of 20 t hese cAPM E‘F“E’e‘éﬁa"addﬁf—'l W&F“tcéﬁﬁmﬁ? §Y rotary evorpation' to

bel ow. Anal ysis of the copol yner reaction product and the
exfracted 5 materials, and the purified copolyner can be
perfonred by - conventional anal ysis techni ques known in the art.
These incl.ude, for exanple, nuclear magnetic resource (NVWVR), infrared
nol ecul ar spectroscopi es, gel pernearfdn/size exclusion
chronatography, menbr ane. osnonetry EX IEI' atom c absorption
and ~ em ssion 10 s-ec%rosco | es. . Halr Care and Tonlcal

Carriers Hai r gield ®onbd8igramnsef the methyl quateérinézedacopotymee.
conposi tions of tlBe present invention can conprise a carrier, or a
m xture of such carriers, which are 25 e for appllcatlon to the
hair. The carriers are present at - ig——EEi

Hair Spray

Hair spray compositions are prepared from the following
components utilizing conventional mixing techniques.

15 Ingredients Weight %

: . A B [ 1]
Water © QS100 QS 100 @S 100 QS 100
Ethanol (SDA 40) 79.0 79.0  79.0  90.0
Copolymer of Example VIl 4.0 4.0. 3.0 3.0

20 Fragrance : : 0.1 0.2 . --- ---

These products are'preparéd by first dissolving the polymer
in the ethanol with stirring. The water and fragrance are then
added with stirring. The resulting hair spray cqmpositions can

25 then be packaged in a nonderosol spray pump. Alternatively, the
compositions can be combined with conventional propellants and
packaged in an aerosol spray. '

‘These hair sprays are useful for application to the hair to
provide a.sty)ing and holding benefit.

30 _

1 Alternatively, spréy compositions are prepared using the
~ copolymers of Examples V and VIII. ’

35
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f rom about wp 95pisgs about 99.5% preferably from about 5. 0% terTus940738ADOUL
99.5% nore preferably from about 10.0%to about 98.0% of t he
conposition. As wused herein, the phrase "suitable for

aPplication to hair" neans that the carrier does not damage or 30

negatively affect the aesthetics of hair or cause irritation to t he
under |l yi ng skin. _ Carriers suit-al8e for use with hair care
conpositions of the present invention include, for exanple, those
used in the formulation of hair s , usses, tonics, gels,
shanpoos, 35  CReduded divdatsile dDmehnic (toete ] Bpi ce of appropriate

carrier wll Hair spray com osition are prepared from 4Re followird S©
Ao p g (fv\ﬁ t her th"em'zé

br bdUct for mul o ed. CORRISHS HtF! D GOMVRBEVPAL RIAMBLEEP OB ch it i
applied (e.g., “hair sprdgpgrediestse,- tonic, or gel) or MeighteS
A ] ¢ 1]
Water ' QS 100 QS 100 QS 100- QS 100
Ethanol (SDA 40) 54.0 54.0 54.0 54.0
o "Copolymer of Example VIl 40 3.0 4.0 3.0

Fragrance 0.05 0.2 e -

These products are prepared by first dissolving the polymer |
in the ethanol with stirring. The water and fragrance are then
added with stirring. The resulting hair spray compositions can

15 then be packaged in a nonaerosol spray pump. Alternatively, the
compositions can be combined with conventional propellants and
packaged in an aerosol spray.

These hair sprays are useful for application to the hair to
' 20 provide a styling and holding benefit.
| 1 Alternatively, spray compositioris are prepared using the
copolymers of Examples V and VIII.
XAMP
25 Mousse '
Mousse compositions are prepared from the following
components utilizing conventional mixing techniques.
Ingredients Weight %
. A 8 4

30 yater QS 100 Qs 100 QS 100
Copolymer of Example VIITl 3.00 2.50 . 3.50
Lauramide DEA ' 0.33 0.33 0.33
Sodium Methyl Oleyl Taurate  1.67 . 1.67 1.67
DMDM Hydantoin 0.78 . 0.78 0.78

35 Disodium EDTA 0.20 0.20 0.20
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~off after wigedgaags . shanpoo, conditioner, rinse). 5 PCTTUSD4/01387 I'i €r' S

used herein can include a wde range of conponent s
conventionally used in hair care conpositions. The carriers can
contain a solvent to dissolve or disperse the parti cul ar copol yner
bei ng used, with water, the Cl1-C6 al cohols, _,,_ and m xtures thereof
being preferred; and water, nethanol, 10 et’hanol ,- i sopropanol, and

m xt ures thereof bei tpgwmyﬁkpr;@é@ﬁg@ﬂeary] The carriers can also contain
a wde variety of addi t‘hgq‘ao] mat eri al s gql cudl Ngg 4gut not0 Ebm ted to
acet one, hydrocarbons (such as i'sobut an hexane ecene)

hal ogenat ed hydr ocar [f5sgrance (such as Fr eon%)m | i nal Bdlo esté’réO(such as
et hyl acetate, dibutprope3rantd3 pht hal at e), and xol atile ®iolicon degivatives
(especially sil gxanes such as phenyl pentanethyl disiloxane,

met hoxypropyl hept anet hyl cycl otetrasi| oxane, chl or.oprop

pent amet hyl ~ di si | oxane, HWOR'SP"““S are PReRHKGY yp@ﬁfhrﬁéffﬁ)ﬂ‘“gdltgﬂmm
oct anet hyl cycl ot et iaswitexanith stirring deﬁmmehﬁnlng/alngupmmtrasl. | excapie, the

cycl onet hi cone, and 0 dde% xarrpl e, a Viscosi ty at
25[ err] about 15 ceng’:rpm m'ﬁ e then a 'iﬂ\gs{ﬁFu@

r t ur.es ere en the
hair care conposition |sTae resu'lt1nq1£opssseplcéven§rdm canythen E‘l" gk'heg
preferred sol vertfs i reoheesibional propedddnds, (eeg haPispel haot A86) ends paikager: in an '
derivatives, and m Xtjdr&% sp,.a ther eof . The solvents used in such

m xtures may be m scible ot her SS and
aerosol hair sprays-can Tﬁese mo%ﬁsga o\l IlfsfgulanWo?p‘ﬁﬂ%Q&%%vé)nt SNE? 13
propel lants to del i veroyide a styling gnd éPNaIIﬂga@ﬂ%f‘Foam (in the case of a
nousse) or as a fine, uniform

15 1 Alternatively, mousse compositions are prepared using the
copolymers of Examples V and and VI.
2Available as Aerosurf 66-E10.
3available as a mixture of 82.46% isobutane, 16.57% propane, and
0.001% butane.
20
EXAMPLE XII
ir Toni _
Hair tonic compositions are prepared from the following
25, components utilizing conventional mixing techniques. -
Ingredients Weight %
A B ¢
Ethanol (SDA 40) Qs 100 Qs 100 QS 100 .
Copolymer of Example VI ' 0.75 1.00 1.25
30 Fragrance 0.10 0.20 = 0.30
These products are prepared by dissolving the polymer in the
_ ethanol with stirring and then adding the fragrance and any
colors.
35
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spray (i vob ﬁﬁ‘pase an aerosol hair spray). Exaamhise4ons?
suitable propellants |nclude materials such as trichloro- 30

"fl uor onet hane, di chl or odi f | uor onet hane, di f1 uor oet hane,

di et hyl et her, propane, n-butane or isobutane. A tonic or hair spray
product having a low viscosity may also utiddze an enul - sifying
agent. Exanples of suitable emulsifying agents include noni oni c,

Eiat i oni c,fani oni ¢ surfan.'rewthmrl anm's?mr Qﬁe-fhheﬁoeoipplh?éltlon ]Eo tﬂe hair to
uorosurfactants I LI ticul ar y I t he
- 26- a]Fr%v éeﬁal rt?‘img a[?udeh ﬁ%og engﬁrt

pr oduct n"and nost especially if it is
a spray conposition haV|ng relatlvely | ow | evel s of volatile organic -
sol vents, such as al adterhativalyd tonlictcom@isytiohghare eveparediusingt e

- (e.q. in exce§s of ngtyme,;o% Ep%p’l'\%i g WaLEr) - | I f such an

EXAMPLE XIV
Hair Conditioner :

A hair conditioner composition is prepared'from the following

10 components utilizing conventional mixing techniques.
Ingredient - ' Weight %
Styling Agent Premix
Copolymer of Example IX 1.00

15 silicone Premix .

Silicone gum, GE SE761 : 0.30
Octamethyl cyclotetrasiloxane 1.70
Main Mix

20 yater | ' 05100
Cetyl Alcohol | 1.00
Quaternium 182 ' 0.85
Stearyl Alcohol 0.70
Hydroxethyl cellulose 0.50

25 (Cetearetn-20 | . 0.35
Fragrance ‘ 0.20
Dimethicone copolyol 0.20
Citric Acid 0.13
Methylchloroisothiazolinone (and)

30 methylisothiazolinone 0.04
Sodium Chloride ' 0.01

The product is prépared by comixing all the Main Mix

" ingredients, heating to about 60°C with mixing, and colloid

milling while cooling to about 450C. At this temperature, the two

heet Has Been y Replaced
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S - emul s\ygyésiiiagagent is used, it is preferably present at p@T}lgy@{m@,f
fromabout 0.01%to about 7.5% of the conposition. The |evel of

propel l ant can be adjusted as desired but is generally from about 3%
t o’ about 30% of npusse conpositions and from about 15%to about 50%
of the aerosol hair spray conpositions. 10 Sui table spray
containers are well known in the art and51- i ncl ude conventi onal,
non- aer osol punp spr , "tom,zers" ) sol contai ners or cans
having propel | ant, Ff b gg]gvégparately_ “Qﬂd"‘g Y3tpuapitatiopsand the

containers utilizi ng memméssemﬂiaimeaéstﬂéowed to coqir oqnarbblemmpeﬂmpe aer osol

containers are discl Osed,Thflf)Xr&)ﬁéfrHEQ:serI as a rlMséJo?f WA %Bﬁ %77 441,
March 7, 1978, O of sson and 4, 850, 577 July 25, 1989, tege bot h
i ncor porated by g ef erence. herein, and also in U S. Serl aI :

07/ 839, 648, Cosselin, 1" Commgrciad)savaidatie from Gengraf eectricti| ed Febr uary 21,

1992, "Consuner Pr OdLﬁ:Dllﬁﬁﬁ}ﬂaoquydrogenatémtrmﬁﬁf Alhdnd un CRIYre¥e Devi ce

Utilizing Large Di anmeter Bubbles. 20 Punp aerosols hair sprays using
conpressed air are also currently mar ket ed by The Procter & Ganble
Conpany under their tradenane VI DALEXAHBISCOKY| Al RSPRAY[ err] hair
sprays. \LMM&care corrp05| tions are conditioners and
rinses tH@ carrier m Hﬂ@oé‘it‘ﬂ‘a vaniat Yo ¢ dltﬁé o%ﬂg
materials. 25 Wher e t‘heaﬁal care co os?ie ngﬁ & e sﬁg wmg
carrier can i rfé’f“?ﬂ‘é"%%f‘?‘déf’éﬁt@“"e r'ﬂif‘h‘l? Lgd qué‘es't h| ckeners etc.
Var i ous additional conponents wuseful in hair care conpositions
are descri bed lngrﬁ,g,tsPatent No. 5, 106, 6QQiqhit O Bolich, Jr. et al.,
Styling Agent
15 Copolymer from Example IX 1.00
Premix
Silicone gum 0.50
: Dimethicone, 350 cs fluid 0.50
20 .
Main Mix
Water Qs1o00
Ammonium lauryl sulfate 11.00
Cocamide MEA 2.00
25 Ethylene glycol distearate 1.00
Xanthan Gum 1.20
Methylchloroisothiazolinone (and)
methylisothi_azo'linone 0.04
Citric Acid to pH 4.5 as needed
30 :
- The Main Mix is prepared by first dissolving the xanthan gum
in. the water with conventional mixing. The remaining Main Mix
ingredients are added and the Main Mix is heated to 1500f with
agitation for 1/2 hour. The Styling .Agent and the Premix are then
35 added sequentially with about 10 minutes of agitation - between
Thﬁlsﬁiﬁtlili i RT




i ssued Aprwio $3%01384992; and U.S. Patent No. 4,387,090, to Bopéfiisesafdsgy - J'-

i ssued June 7, 1983; which are incorporated by reference

herein. Some of these additional conponents are described bel ow. -
Topi cal Skin Care Conpositi-onns The topical cosnetic and

pharmaceuti cal conpositions of the - present invention can conprise a
‘carrier. The carrier should be "costB<i cally and/or '

pharmaceutical ly ac%ggtabre" @Gich, means L ' :

27 that thd935Y PP 3PY Wei eatjre migture dsstirredomhileatberbatch tise
skin, has goocroatesk Het insemr bemperitese. | Foronpeled bpertatile tshge, the
copol yners of SthEingr AGD! aﬂdﬁveﬁiixo&na'ﬁd £ditéd Ot & ¢ ALADROITHLSS s Filg0
wi 1 not CaUS&igfbr %t BUE qn%ﬁ steXrOt;\ixtigé(l ﬂutgl‘\n/ gpoeggetriins%érsator) or

S normal agitation.

This shampoos is useful for cleansing - the hear and for
providing a styling benefit.

' Example XV]
10 Anti-Acne Ccomposition _ .
An anti-acne composition is made by combining the fol]pwing
_components using conventional mixing technology. .

15 Ingredient Weight %
Water Qs100
Salicylic Acid 2.0
Copolymer from Example VIl 2.0
Ethanol (SDA 40) 40.0
20
The compositon display skin penetration of the salicylic acid
as well as improved skin reel and residue characteristics and is
useful for the treatment of acne.
5 1 Alternatively, the anti-acne compositions are prepared using the
copolymers of Examples VIII and IX.
30
_ 35
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The carri efouBaifag in a wide variety-of forms. For exanpl e, pcTrussanmessl si on

carriers, Including, but not limted to, oil-in-water, wat er-in-oil,
mQter-in-oiI;fn-mater, and oil-in-water-in-silicone - emul sions, are
useful herein. These enul sions can cover a broad range of
visgosities, e.g, fromabout 100 cps to about 200,000 10 cps. These
emul sions can also be delivered in the formPdf sprays usi ng either
mechani cal punp containers or pressurize& agioiﬁl cont ai ners usi ng
conventional propellants. These carri L al so be delivered in

the form of a nmoussdopiCehdnalges icaCemposidpen: a carriers include

anhydrous 1iquid sol venpStgiedl amaPjesSc @npdieidh ik5made @5dconb$iingCORES
(e.g., mneral oil '

cycl onet hi cone,¢ and fPHé’"ﬁ[gEg'@,?‘l’de{aﬁtésl()ﬁgﬁEgﬁgged 4 f’?l'.'gtli%"ﬂ. miqgﬁe%%hg{ew%’qui d

sol vents (e.g.,” hydro-al cohlngredient vent syst endgightuid t hi ckened
versions of these anhydrouswatepd pPagifeedis- based gs109! e phase sol vents
(e.g., where the viscosity fﬁ b sol vent has be ng 20 increased to
forma solid or sem-solid By the addition ?f ’ appropriate guns,
resins, waxes, polyners, saftPelymerdfropdxpppleiVil 2.0 Eyapples of topical

carrier systens useful in 'tBthapsle$SDM 40) i nvanoion are described in the
follow ng four yeeferences all of whi ch are incorporated herein by
reference in their entirety: "Sunp 25 . Progucts For&ulaqy Co net%cs &
Toiletries vol. 105, pphe 19Beop3bions displaypskinipepetrabigy. of &hg, 1HHRTRLET <
Formul ary", Cosneti cetiveTas Iwetl iaesimproved skinofeel 19®, regiduel tharagerigtesh
1987); U S. Patent N@gethe®6QithG4%excllent moistindid@ig)a e@bliabncy, | $aiiaAl Ghd ober

2, 1990; and U'.S" Paa gp}ptm'characteristics.

15
1 Alternatively, the topical analagesic compositions are prepared
using the copolymers of Examples VIII and IX.
. - Example XVII}
20 Sunless Tanning Composition
A composition for sun1ess_tanning is made by combining the
following ingredients utilizing conventional mixing techniques.
Ingredients . Weight %
Phase A _
Kater ; qs 100
Copolymer from Example VIl 2.00
Carbomer 9342 : _ 0.20
30 Carbomer 9803 0.15
Acrylic Acid Copolymeré 0.15
Phase B .
PPG-20 Methyl Glucose Ether :
35 Distearate 2.00.
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4-254, 105 o ok)¢kisda et al ., issued March 3, 1981. 30 PCT/GSR/00887 11 er s
of the skin care conpositions can conprise from about 50% to about
99% by wei ght of the conpositions of the present invention,
preferably from about 75%to about 99% and most prefer any from
about 85%to about 95% Preferred cosnetically and/ or

pharmaceutical ly acceptable 35 t opi cal =84rriers include hydro-al coholic
systens and oil -in-wat er. - 28-

enutsions.  Wen the CJPF?pé'?r’?]sAcéthro al coholic - syk&m the
carrier can conprise, fMinerabdli? 1% to about .99% of eth&bol,

| sopropanol, or m xt uresﬂ;hgn euf;ohoand from about 1%t q wout 99% of'
water. More preferred | Spda %ﬂ{{eker conprising from aboerOS%to
5 Cetyl Alcohol 1.00
' Ceteareth-20 2.50
Ceteth-2 1.00
Ceteth-10 100
10 Phase C
DEA-Cetyl Phosphate 0.75
Phase D
. Dihydroxyacetone . 3.00
15 ' '
Phase £
Butylene Glycol 2.00
DMDM Hydantoin {and)
lodopropynyl Butylcarbamate 0.25
20 :
Phase F
Fragrance 1.00
Cyclomethicone o 2.00
25

In a suitable vessel the Phase A ingredients are disﬁersed in
the water and heated to 75-859C. In a separate vessel the Phase B
ingredienté are combined and heated to 85-900C until melted.
Next, the DEA-Cetyl Phosphate is added to the liquid Phase B and
stirred until dissolved. This mixture is then added to Phase A to

30 form the emulsion; The emulsion is cooled to 40-450C with
continued mixing. Next, in a  separate vessel, the
dihydroxyacetone is dissolved in water and the resulting solution
is mixed into the emulsion. In another vessel, the Phase E
ingredients are heated with mixing to 40- 450C until a clear

35

solution is formed and this solution is then added to the

- This Sheet Has Been RT

L




about 60% OfyoYspasa@! . | Sopropanol, or nixtures thereof, and pCHusssnI3s?
about 40% to about 95% of water. Especially preferred is a

.carrier conprising from about 20% to about 50% of ethanol,

i sopropanol, or m xtures thereof, and from about 50%to about 80% of
water. Wen the carrier is an oi I -i n-wat er grrulsion, the 10 = carrier
can include any of the conmobn exci pi ent |ngr3 lents for prepari ng

these enulsions. A%hwiemal Fifd Onﬁl@t%as'és?fghgrehf'ents are {308 @ 1th9

these t | d
i i onel Gomponont eyt 1an with mtiihg infHCF besp comtetap (RTRAE. o o

can be enployed in room temperdtare. care and topical skin conpositions

herein. Non-limting Tm@&a&mh&s 1U\Ps|eﬂﬂef6thﬁﬂ:|all O¥¥pMftation to the skin

Phar maceuti cal Actives ositions of the present
i nvention, especiall ;e/t t'ﬁmv% an af'op cgfq'qu n care conpositions, can

conprise a safe and effective . anount of a_pharnaceutical active. The
phrase "safe and ef f dchiteenatively, themirpificidAStannany bErp6s It on¥E s preparedount

of an active high enougglmg the c°phﬁ' §+s99f fEk%'i‘%J YA amPsxtively nodify the

condition to be treat avol d serious side
effects (at a reason Ayaijgble as B@'ﬁ@ﬂq]pllﬁl‘sﬁ( 'P&tfof“%‘?% n the scope of
sound nedi cal j Ulgenehnvailable as QarsbatitﬂRmd frbh BCF i GeodrAtiunt of the
pharmaceutical activey ‘Mfiﬂamri’s Pemulen TW rthmt B, Sipariche active, the

ability of the conposition t enetrate the active through the skin,
t he anount of conposition

. _ AMPLE X

15 Sunscreen Composition _
An oil-in-water emulsion 1is prepared by combining the

fo]]ow1ng components utilizing conventional mixing techniques.

- Ingredients _ " Meight %

20 Phase A
Water . Qs100
Carbomer 9541 _ 0.24
Carbomer 13422 . 0.16
Copolymer from Exmaple VII3 1.75

25 Disodium EDTA 0.05
Phase B _
Isoarachidyl Neopentanoated - 2.00
PVP Eicosene CopolymerS - 2.00

30 Octyl Methoxycinnamate 7.50
Octocrylene ' 4.00
Oxybenzone . 1.00
Titanium Dioxide 2.00
Cetyl Palmitate _ . 0.75

35 ;

Stearoxytrimethylsilane

i IIII\\ [l
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te be appl kRflesidihg Particul ar condition being treated,

t he genspor3s)

physi cal condition of the patient being treated, the severity of t he
condition, the duration of the treatnent, the nature of concurrent

t her apy, and | i ke factors. The pharmaceutical actives which
can. be wused in the conpositions of the present invention

preferably conprise from 35

conpositions, nore

preferably from about O.
about 0.1%to about 5% dWyxdryt s ildhepdtal naceuti cal

be. used.
i ncl ude 5 the fol
the conposition%.of t he

10

15

20

1%

Nonld1%&|1@(g,eexarrpl es of pharnaceuti cal

Usef ul
Tocg%heryl Acetate .

DEA-Cetyl Phosphate

Phase €
Water
Triethanolamine 99%

Phase D
Water
Butylene Glycol
DMDM Hydantoin (and)
Iodopropynyl Buty]carbamate3

dL Panthenol

Phase £

Cyclomethicone

about 0. 1% -%6- about

pharnaceutl%

actives ooy

1
A
10

0.20

2.00
0.60

2.00
2.00
0.25
1.00

1.00

1 Available as CarbopolR 954 from B.F. Goodrich.
2 Available as CarbopolR 1342 from B.F. Goodrich.
3 Alternatively, the sunscreen compositions are prepared using the

copolymers of Examples VIII and IX.

25

4 Available as Elefac 1-205 from Bernel Chemical.

5 Available as Ganex V-220 from GAF Corporation.
6 Available as DC 580 Wax from Dow Corning.
7 Available as Synchrowax HRC from Croda.

30

the water and heated to 75-850C.

8 Available as Glydant Plus from Lonza.

20% by melght of the
t@ndpStaarnlosdcobalf nost pref er abPy5% r om

al so
i ves can
actives in

In a suitable vessel the Phase A ingredients are dispersed in

"In a separate vessel the Phase B

ingredients (except DEA-Cetyl Phosphate) are combined and heated

35

-~ to 85-900C until melted.

This Sheet Has Been Reﬂlaced :

Next, the DEA-Cetyl Phosphate is added

.to the liquid Phase B and stirred until dissolved. This mixture



pr esent uq,peﬁ I nclude anti-acné drugs; Anti-acne @C®3%594/07387
preferred use in the present invention include the

keratolytics such as salicylic acid, sulfur, lactic acid, 10
gtycolic, pyruvic acid, urea, resorcinol, and N acetylcysteine;
retinoids such as retinoic acid and its derivatives (e.g., cis and
trans); antibiotics and antim crobials suchr3s benzoyl peroxide,

oct opi r ox, erythronyC|n inc,, tetracycli r|cI san, .azel ai cid
and-its derivatives,! pﬁ'éer?ogg'é’t ﬁ&néﬁa She t ?o?ﬂ%f) on. ﬁe Phase €
ethyl acetate, cli ndagfgetdnentsamth cn@oheﬁ:ymtﬁhehsstﬁetﬁ)sﬂdt thensadded be the
‘flavinoids; alpha anpgd,hgba hysd QiﬁMs%‘d ds; tiRAdcdh be tsaid $5%UG{thaSont inued
scynmmol sulfate and | tf der vat i oryctn Iﬁ' A Ija I %& z% heated
Preferred for %6h&é%ls%ﬁ? ﬁ?%ﬁ’ & Fhas Ngredielyty are he
phar macet ui cal “act i wdth imixingete SAPASEE tundhl pLleanesglgtion i fowmed andnthdsti on
:\Jg/i: Bge non-st erOl d?s'oluﬁﬁﬁifsi fifenasgued Qroyufk e@Asion. FindNPAItRE)emulsibe 1s

can sel ec r
pr opi oni ¢ aci d derl \fzgff?fldgq 3 QHQP?JCQE%IP&?J&G gﬂdient fs a&ﬁheﬂ? dr}gérg o aC| d
derivatives:; biphenyl carlboxyemutsiogii %fvbaﬁorv@g*cadnawﬁcatwn 8% thgnsking |

of these NSAIDS are tfoUlpiryv ide s pratbetd oi nfitoe the Shar@iful effdeas esft WItEBFeYEO t o

Sunshine et al.l0 is ﬂg nuary 15, 1991, i ncorporated by

reference herein. St preferred are the propi oni ¢ NSAI DS
~including but not limted to aspirin, acet am nophen,

i bupr of en, naproxen, benoxaprofen, fl urbi EXAHPEED XX f enopr of en,

f enbuf en, ket oprof%g,m beﬂ@n"i&@? en, pi rprofen, 30 carprofen,
oxaprozin, pranopr A leargergrp facu? emu'ISIJocha {)C(D)Sf‘lgldn contammg a cationic

15 hydrqphobic surfactant is prepared by combining the following
components utilizing conventional mixing techniques'.
. Ingredient Weight %
- Water QS100
20 ' Copolymer from Example VIl . 1.00
Glycerin -3.00
Cetyl Palmitate ' : 3.00
Cetyl Alcohol 1.26
Quaternium-22 1.00
25 Glyceryl Monohydroxy Stearate , 0.74
Dimethicone 0.60 .
Stearic Acid 0.55
Octyldodecyl Myristate 0.30
Potassium Hydroxide , : 0.20
30 Carbomer 1342 ' _ : ' 0.125
" Tetrasodium EDTA . 0.10
DMDM Hydantoin and lodopropynyl
- Butyl Carbamate _ 0.10
Carbomer 951 | . 0.7
35 : )
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suprofen, g fen, tiaprofenic acid, fI uprofen and buclgptinssearnass -
acid. Also wusefu are the steroidal anti-inflamuatory rugs
i ncluding hydrocortisone and the like. ' Usef ul pharnmaceuti cal
actives in the conpositions of the 35 present i.nvention include
antipruritic drugs. = Antipruritic drugs
- 30- preferred for inclusion in comsési ti ons of the present
i nvention i ncl ude phar maceuti cal Ig a(%cept algl e, sal rrgt hdi | i zi ne
and. trimeprazi neThis emulsion is ysgfy] PhaPhecationc ? iSYUs 3Fndt he
conpositions of thao¥sturizerpresent invention include include anesthetic
drugs. Anesthetic - drugs preferred for inclusion in conpositions of
the present 1 YRR S e PRACRSSNL T ool VoRBSA sy SAhks O

5 copolymers of Examples Vi1l and IX.

10

15

20

25

30

35
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bupi vacai ngo dxhhseaPr ocai ne, dibucaine, etidocaine, nepi Vacapffrise4/07387 |
tetracai ne, dycl oni ne, hexylcaimne, pr U(,dl ne, cocai ne, ketam ne,

Comost t1ons of the |l lﬂlllellHHlIIﬁﬁ it Pon T el ude. ant | m ¢f obi 8¢ ugs

(ant.i bacteri al , antd f ungal , s anti pd8tozoal and antiviral drugs).
Ant i m crobi al drugs preferred for inclusion in conpositions of the
present 15 i nV¥atis Claimed isge pharmaceutical | y-acceptable salts of
[erf]-lactam . 1. cbrugmerquw%reaﬁordrsmebrec'd?r CH.J;;SB?%I@ tﬁ&h{d

tetracycli ne, Fﬁg 1 n, .triclosan, cy cllne
capr eonycin, i ?'HEQ? cﬁorPé’ V'Eﬁrl W&gr acbaskbane apd; E:“L"Pa S/cﬂ“?rﬁe

cl i ndanyci n, evlvandrig oside nethainsi dsaidl egsogadyrnani thrmed giratmanmhei n,
kananycin, 20 | i e8pakFdtizatiBR ([d13aREbinf\F rep éﬁﬁwﬁﬁﬂaﬂ@% nitd AR Einl NE.
neomnyci n, netilm Ci aronmonyci n, streptornycin anycin,

m conazol e and sa'&n“a‘?ﬁ%ﬂ%ﬁec"mﬂ 8§7i ¢r obi al dr ugs preferred for

i ncl usi oln_ in r(:r):gmﬁmm 40g6 30 9% Byhwveightasfesaid A nn‘mﬂt\ivaéreiri\ @ﬁidude _
tetracycline ydr gc e t erythronycin
stearate 25 (salt), 95‘ n{}gé :aﬂe Iyﬁ{%&gi;%oxycymle??f Qc é'ﬁ%chl oride, '
‘capreonycin i)l f zitQé" 195 dammmwe@gwrmré B uhlrts)rweﬂte@m seid

hydr ochl ori de, clg or 4kits acypel [ ngvqu"@chlﬂgb%on&ﬁg,t et gagycline
hydr ochl ori de, cli ndﬁ%! ﬁrch%‘orl H f et hamput ol dr ochl ori de,
net r oni dazol e hy&PBB 17‘88 YREreRyq S8 I'B?‘F'(? oM ani ci n
sul fate, 30 kanarrycr mrmtssfqtrﬁaﬂaei polymemecmqe:rchamshpddochl oride,
_gaggfgfg' ne NGB RCEHi@ 'CofBlymdTEH e WRigR albrBgl mbiBculalWdigham ne

greater than 10,000, and wherein said copolymer exhibits two
distinct Tg values, said first Tg correspdnding to said backbone
and having a value less than 0°C, and said second Tg

- corresponding to said polymeric side chains and having a value
greater than 25°C.

2. A copolymer according to Claim 1 wherein the Tg
corresponding to said backbone is from -55°C to -120°C, and
the Tg corresponding to said polymenc side chains is from 35°
C to 150°C.

3. A copolymer according to Claim 2 wherein said A monomer

- units comprise from 50% to 85% by weight of the total

copolymer and said B macromonomer units comprise from 15%

to 50% by weight of the total copolymer, preferably wherein

said A monomer units comprise from 60% to 80% by weight

of the total copolymer and said B macromonomer units

comprise from 20% to 40% by vyeight of the total copolymer

and said A monomer units are ethylenically unsaturated

monomer units and said copolymer has a weight average
molecular weight from 10,000 to 5,000,000.
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mésnocycl i 1%6' g,hl or| “‘\mﬁ‘_\ ate, netil m cin sul fpgtrayse4/07387 .
par onmomyci n su ate m“)\ tobramycin sul fate,
m conazol e hydrochl ori de* atranf adi né hydrochl oride, anmanfadine 35

-31- sul fate, triclosan, octopirox, 6§Ch| orometa xyl enol, nystatin,
tolpaftate and clotrimazol e Al so &seful herei n, are sunscreeni ng

RSN 3 LIS VAT S & cofnNESHRRY 08, CORY 2 ylud S W gl S,

U.S# Patent No. S‘W‘FSaSeZQf"’ceof"mHHer et al., issued Decenber 17,
1991; U.S. Patent No. 5,073,371, to Turner et al. issued Decenber 17,
1991; and . Segarin, et al., Chapter VIIIl, pages 189 et seq., of
Cosnetics Sci ence and Tecp(n(ajioggﬁ al| & which are |ncorporat ed

herei n by , - C- CR==.CHR .

wherein X is selected from the group consisting of -OH, -OM, -
OR , -NH2, -NHR , and -N(R )_; M is a cation selected from
the group consisting of Na+, K+, Mg+ +, Ca+ +, Zn+ +,
NH +, alkylammonium', dia‘I‘.kylarrimonium, trialkylammonium,
and tetralkkylammonium; R is selected from the group
consisting of H, C1-C straight or branched chain alkyl, N,N,-
dime'chvlamim_:oet.hyl,5 2-hydr%xyethyl, 2-methoxyethyl, and 2-
ethoxyethyl; and R and R are independently seiected from
the group consisting of H, C_-C_ straight or branched chain

- alkyl, methoxy, ethoxy, 2-hydroxyethyl, 2-methoxyethyl, and
2-ethoxyethyl, preferably wherein said A monomer units are
selected from the group consisting of n-butyl acrylate, 2-
ethylhexyl acrylate, N-octyl acrylamide, 2-methoxyethyl
acrylate, 2-hydroxyethyl acrylate, N,N-dimethylaminoethyl
acrylate, and mixtures ~thereof; and wherein said B
macromonomer units are of the formula:

[ ] - [X] -E

whaerein X is a a hydrophlhc monomer unit selected from the
group consisting of oxazolines, N-alkyloxazolines, alkylene
glycols, N-vinylpyrrolidonés,' N-allyipyrrolidones, vinylpyridines,
aliylpyridines, | vinylcaprolactams, allylcaprolactams,
vinylimidazoles, allylimidazoles, vinylfurans, allyifurans,
vinyltetrahydrofurans, allyltetrahydrofurans, and mixtures.
théreof: m is an integer from 10 to 2000; E is a an ethylenically
unsaturated endcapping moiety, copolymerizable with A,
se]ected from the group consisting of vinyl, allyl, acryloyl,
rﬁé_thacryloyl, ethacryloyl, 3-vinylbenzyl, 4-vinylbenzyl, 3-
vinylbenzoyl, 4-vinylbenzoyl, and mixtures thereof; | is a
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r ef ew\m 138y t herr—entirety- Preferred anongritso#e73s?
sunscreens |c?1 are u conpositions of the instant
i nvention are those sel mu”cmmi“@il group consi sting of
2- et hyl hexyl p-net hoxycnnnama

IO

NN- di net hyl - p- am nobenzoat e, am no en20| o acid, 15
2- phenyl benzi m dazol e- 5- &whﬁmi;ﬁo.eapldénve@cﬁ&ﬁryd @ffiator O38/éX6d OEM the

hononent hyl salicyl ate (@
'4 4 - methoxy-t- butyI di k}gﬁ%% cio’rrg&sﬁn% of cé)norXc initiators, alilgl'lfc %lt%ttgrs and

di benzoyl met hane, 3- benZyeq @éw@l ratiRs eI an@ﬂ(l&ﬂﬁﬂﬂmpbéﬁigsﬂpﬂdm and 1
canphor, titani um di oxi dsrefetabilg viheréif, satd lchémical Fiviet9XiifGeleatuli #Om the

m xtures thereof. t n e

di sclosed in U S B3R E%%étm gg?'ﬁ»?ggwoﬁ Q’@‘g{"gﬁ %,'('%{'ssr;]uél@'%gune 26,
1990; and U.S. . Pat%heand@mew@ere% Sabatel li et al., issued
March 12 1991, these two references are incorporated by reference
herein in their eRt I‘f merThS'cc%Pﬁlﬁ r ggni @g,rﬁlgqpt sviilirsin! osegl tdherein
have, in a s|nle two distinct chro gore nnlettesa\g\hlch
exhi bi t differ entmﬁFWFH"\?F!ﬁ’é'f“tFa*’B‘f seleoied fb‘s'Bn‘g iBAUR FRATTYY Bhe of

t he chronophor e neideapped apsigthbslkyloxdzotinesit lepdcaprede AN lkdenet i on

range and the other absoél?éol%ém\)!ekﬂbri hédMikwiddiRélesn range. 30
These sunscreening agents provide higher efficacy, broader LV

absorption, lower skin penetration and | onger |asting efficacy
relative to convensi onal copalymer @eeording tESHaim A vaef?ﬂe$%¢r€tﬁcappe_d

exanpl es of these sunscrg@peN-bRgloMELIIhBPRBCARh GRS BFOBT thecfoghotap

R-[-NCH CH -] -0O-E
| 2 " 2'm
C=0

R!

wherein R and R’ are independently selected from the group
consisting of Hand C -C straight or branched chain alkyl m
is an integer from 10 to 2000; and E is an ethy!emcally
unsaturated moiety, copolymerizable with A, selected from the
group consisting of vinyl, allyl, acryloyl, methacryloyl,
ethacryloyl, - 3-vinylbenzoyl, 4-vinylbenioyl, and mixtures .
thereof, preferably wherein R is methyl and R’ is ethyl, and m
isan integer from 20 to 250.

7. A copolymer according to Claim 5 {(wherein said endcapped
poly{N-alkyloxazoline) macromonomers are of the formula

This Sheet Has Been Rerlac
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- 32- acid ester wi

oyl net hane,

4-N, N- (2-ethyl hexyl)

consi sting qf- & (2- et hyl hexyl ) met hyl am nobenzoi c acid estpeﬁ'/usb‘umg@
2, 4- di hydroxybenzophenor‘ﬂlﬁlﬁwrl Ul ﬂemtl hexyl )-net hyl ani nobenzoi ¢
t

met"hyl am nobenzoi ¢ acid ester of
zophgnone 4- N, N- (2- et hyl hexyl ) - met hyl am nob

ic acid ester of

4- (2- hydr oxyet hoxy) di benzoghngthagg, Na]ndcm thereof. 5
Ceneral ly, the sunscreens can cé@npiijsenfra@ 5%t Q;
of the conpositions useful herein. act armunts wi || CH=CH

upon t he sunscreen chosen and the dest+#& Sun
(SPF). SPF is a comonly used measpre of
sunscreen against erythema.  See Fegeral 10

Prot ection
phot oprotection of a

Regi st er,

Vol .

- hydr OXy- 4- 6&2 hydr oxyet hoxy) ben-

about 20%

yary depending

Fact or

43, No.

166, pp. 38206-38269, August 25, 19

wherein R and R' are independently selected from the group
consisting of H and C1-C-8 straight or branched chain alkyl; and
m is an integer from 10 to 2000, preferably wherein R is
selected from the group consisting o‘f H and methyl, and R' is
ethyl, and m is an integer from 20 to 250. '

A cdp_olyrner according to Claim 5 wherein said endcapped
polyalkylene glycol monoalkyl ether macromonomers are of the
formula '

R"-[OCH -CH} -O-E
2 m

l

- R

3

wherein R" is selected from the group consisting gf C -C4O
straight or branched chain alkyl; R is selected from the group
consisting of H, and C_-C_ straight or branched chain alkyl; m .
is an integer from 20 10 2000; and E is an ethylenically
unsaturated, moiety copolymerizable with A, selected from the
group consisting of vinyl, allyl, acryloyl, methacryloyl,
ethacryloyl, 3-vinylbenzoyl,4-vinylbenzoyl and mixtures thereof,
preferably wherein R" is methyl and R is H, and m is an
integer from 40 to 500.
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whi ch is inggrRpialed herern—byt+eference—in its entirety. PCT/USIANOTISTAl so

useful in the present in ss tanning agent s incl udi ng
di hydr oxyacet one, gl ycerH Hﬁﬂlﬁﬂilﬁ m”ﬁ and their derivatives, and
the like. These sunl ess tannd ng age y 133 - also be used in ,

combi nation with the sunscreen agents. O her useful actives

include skin bl eaching (@r Wit opi a&bhol solu&geatsmsaédsm& nmd@mbplaeﬁc
limted to hydroquinone, l%scorbj Cc ac

MU
et abi sul {115, 3feiencs sy mge neving B pasiBEhe 088 4r Hore
for hair 20 care conpowmerignside rehainse saigt |coea+vmmﬁommufm W§ich
as zinc pyrithi Oneopa%eﬂza'tm of 6hABOMIV @ésBalihg da, asdll B Wnjtscead t ar,
and. the like. gﬂ; ,‘%n@r formula Condi ti oni ng agents
useful herein, and espeC|a use 78 hair care conpositions,
I ncl'ude hydrocarbons, silicone fluids, and ~ cationic materials.
The hydrocarbons can be either strallg[ht[Br] branched chai n and can
contain fromabout 10 to about 16, pré’?eraBI y fromabout 12 to about
16 carbon atons. Exanples of suitable hydrocarbons are 30 decane,
dodecane, tetradecane, t MR®8ne, and m xtures thereof. ,
Sil'icone conditioning agents (iusefulishet dieastc amei molvwmksizablehgronomer ungyc| j ¢

or linear polydinmethylsil oxapggesgdiaihg @ hedblnilitaphenyl _ silicones,
and silicone copolyols. The linear volatile silicones - genéral ly have

vi scosities of.less than about 5 centi stokes at

'y 6

X-C- CR CHR

wherein X is selected from the group consisting of -OH, -
OM, -OR , -NH_, -NHR , and -N(R )_; M is a cation
selected from thg group consisting of Na+, K+, Mg+ +,
Ca+ +, Zn+ + . NH +, alkylammonium,
dialkylammonium, triallg/la'mmonium, and
tetralkylammonium; each R is selected from the group
consisting of H, C_-C_ straight or branched c_:'hain alkyl,
N,N,-dimethylaminoethyl, 2-hydroxygihyl, 6 2-
methoxyethyl, and 2-ethoxyethyl; and R and R are
independently selected from the group consisting of H,
C -C_. straight or branched chain alkyl, methoxy, ethoxy,
2-hydroxyethoxy, 2-methoxyethyl, and 2-ethoxyethyl,
~ preferably wherein said A monomer units are selected
frorh the group consisting of n-butyl acrylate, 2-ethylhexyl!
‘acrylate, N-octyl acrylamide, 2-methoxyethyl acrylate, 2-
hydroxyethy! acrylate, N,N-dimethylaminoethyl acrylate,
and mixtures thereof; R is methyl, R' is ethyl, m is an
integer from 10 to 2000, a is an integer from 100 to
3000, and b is an integer from 2 to 50; '

is Sheet Has Been Reilaced :
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35 WO 95/01384 - 33- 2pOtesgalossyWhi | e
the cylic materials ha ss than about 10 centi st okes.
Cationi c conditioning Hmmﬂmmwﬂmﬂe i n can include quat ernary
ammoni um salts or the salts of fat®y am nesg,Preferred guat er nary
ammpni um sal ts are dial kyl di methyl ammoni um chl orides, - wherein the

fil Kyl ﬁromofs P?ve frgm 12 tqi)28 eArdiomast Oshe mr@dtﬁuc mach%hHaeFl Lﬁ@m
ong-chain fatty acids e u
amoni um sal ts incl ude di taPﬁg'??%/\f'ﬁ&ﬁ}atbK Yvetﬁ%%ﬁgsrﬁmdmg %h‘ﬁS%?rd'é” aditall ow

di met hyl ammoni um net hyl sul fate, di hexadecyl 10 di met hyl anmoni um
chloride, and di (hydrogenated tallow) ammoni um - chloride. Oher
gauternary amonium salts wuseful herein are di cationics such .

as tallow propane diamonium dichl or| de. _
' R -[-NCH_CH ] -0-E
I 2 2'm
C=0

Rl

wherein E is an ethylenically unsaturated moiety,
copolymerizable with A, selected from the .'group
consisting of vinyl, allyl, acryloyl, "‘methacryloyl,
ethacryloyl, 3-vinylbenzoyl, and 4-vinylbenzoyl; R and R’
are independently selected from the group consistihg of H.
and C -C _ straight or branched chain alkyl; and m is an
integer from 10 to 2000; and
(i) a is an integer of 100 or greater and b is an integer of
2 or greater; and :
wherein said copolymer exhlblts two distinct Tg -values, said
first Tg corresponding to said backbone and having a value less
than 0°C, and said second Tg corresponding to said polymeric
side chains and having a value greater than 25°C. :

10. A water or alcohol soluble or dispersible thermoplastic
elastomeric copolymer having a backbone and one or more
polymeric side chains, said copolymer formed from the
.copolymerization of randomly repeating A and B units and
corresponding to the formula

lAla[Blb

wherein

T
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Quat er nar ygig@siazgl i nitmsalts are also useful herein. Examppirffkosnrssy Of

;lrjgnprsraterl als are t.hosgl“‘“mﬂ l““rnlmn“ | ts containing Cl2-22 15 | aI. Kyl

1- met hyl -1 - ((stearoyl am de) &t hyl | ¥ 2- hep*tadegy -4,

5-di hydr oi m dazolinium chl ori de,
1-nethyl-1-[(pal mt oyI am defilet h&l s Zatodéasdeoné - dolymmertizdbyel r @onbhaZ Ounit

l'i ni um and 20

1-met hyl - 1- [ (t al | owani de) - e?°h'§é|} BAUg tp the formyia | L et hyl
sulfate. Also useful herein are salts of fatty amines. Exanples of
such conpounds include stearyl am ne hydro@hi OEI de, Sé)yam' ne

hydrochl oride, and stearylamne forxate. crLsefyg conditioning

agents are disclosed in U S. Patent No. 4 387 090, to Bolich, 25 I ssued
June 7, 1983, which is incorporated by reference ‘herein. - Hunect ant s
and Moisturtzers whatesn &pmb&tqd)ﬁgmmetgmumcegemng pte®Hi on can
contain one or nor e ONTE RNt -NH nmﬁnurlaaunm(nﬁ;erml,ss .a ca{.‘so,yarl ety
of these : materials c and each ca

l evel of 30 fr om about geqi(ge??rrg)gbgm? g%%c%fse'"ﬁrre}f{éab 'plgm about 1%
to about 10% and nos¥apref erab29+f+om ab®t. 29 t 0o alsylammaopiumThese

materi al s i nclude urea; guadiaitylResmeniit)! | C acndalétmdmg{mh,at e and salts
(e.g. anmmoni um and quatern t
a‘[ Mlg?er nar aI ﬁ qg ée?ec?gd %om tg% grfS"un;Si

| actate salts (e.qg. ammoni um an E g
vera in any of its variety 6?“%'%5!’\330(@ I%Téa'%r‘af B@"Fhe chain alkyl,
and N,N -dlmethylammoethyl 2- hydroxyethylG 2-

methoxyethyl, 2-ethoxyethyl; and R and R are
independently selected from the group consisting of H,
(:1 -C_ straight or branched chain alkyl, methoxy, ethoxy,
and 2-hydroxyethoxy, 2-methoxyethyl, 2-ethoxyethyl,
preferably wherein said A monomer units are selected
from the group consisting of n-butyl acrylate, 2-ethylhexyl
acrylate, N-octyl acrylamide, 2-methoxyethyl acrylate, 2-
" hydroxyethyl acrylate, N,N-dimethylaminoethyl acrylate,
and mixtures thereof; R is selected from the group
consisting of H and methyl, R’ is ethyl, m is an integer
from 10 to 2000, a is an integer from 100 to 3000, and b
is an integer from 2 to 50; : '
{ii) B is at least one hydrophilic macromonmer unit copolymerizable
with A corresponding to the formula '

RO -[-CH CH N-] -CH:
2 2, m 2

c=0 - . CH=CH2

|

Rl
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a[ cohol s such as sorhitol, cerol, hexanetriol, propyl ene glycol,
but yl ene. gl ycol , hex mu ’ﬁﬂﬂmﬂm he |ike; pol yet hyl ene gl ycol s;

- sugars &nd starches q’%rl vatives (e.g.,
al kexyl ated gl ucose) hyaI ufonfc aci d; -l actam de ' '
nonoet hanol am ne; acetam de m)noet hanol am ne; and m xt ures
t her eof . Preferred hunec isturi.zers gl ycerol,
but ¥l ene gl ycol, hexyl ene g‘li@c%o n r@tﬁ?e@?‘?@“@ﬂf” selected SEW'PaFBFant s

group cons:stmg of H and C1 -C_ straight or branched
chain alkyl; and m is an integer from 10 to 2000: and
(iii) a is an integer of 100 or greater and b is an integer of
2 or greater; and
wherein said copolymer has a weight average molecular weight
greater than 10,000, and wherein said copolymer exhibits two
distinct Tg values, said first Tg corresponding to said backbone
and having a value less than 0°C, and said second Tg

corresponding to said side chains and having a value greater
than 25°C.

11. A water or alcohol soluble or dispersible thermoplastic
elastomeric copolymer having a backbone and one or more
polymeric side chains, said copolymer formed from the
‘copolymerization of randomly repeating A and B units and
corresponding to the formula

(A1 (B8]

wherein
(i A is at least one polymerizable monomer unit
corresponding to the formula

6
X-C- CR == CHR

‘wherein X is selected from the group consisting of -OH, -
OM, -OR , -NH_, -NHR , and -N{R )2; M is a cation
selected from the group consisting of Na+, K+, Mg+ +,
Ca+ +, Zn+ +, NH +, alkylammonium,
dialkylammonium, trialkylammonium, and
tetralkylammonium; each R is independently selected

—
—// ¢ .
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THe conposividofeizgd th resent invention, especially the 1GctTrushhereeo

ahd conditi oner corrpos Hi)l ““ﬁmm‘ual n one or nore surfactants.
These surfactants for the carriers of the
pr esent corrp05|t|ons and are not required f - solubilizing or .

di spersing the copolyners of the presen I nventi on. For-
shanpoo, the level is- pref (STa=Ta] r b 10% ab %
preferably from 12%to oﬁf %%%/ @Hh& iﬁﬁs'%g Of Q-?/ t(_o C g%'gﬁp %r

condi tioners, the pref erred rasdieds th'ﬂrf" ¥b afiRd NN, d'mgthvf%ﬁ?etagbu? 0. 2%
to about 3% Sur f act ant dhydewefetiyl, 2:methoxyetisylmdesthoxyensylpbnd IRe gvdesent

i nvention include anioni C FR) hwlrﬁerendentlycﬁléﬁéﬁ Grond \thé tg%dud)@bﬁs:fﬂ% .
anphoteric surfactants. qe v%r 8 g L@(_}O%nts usef her ei n
are disclosed in US. Paten‘f SIra59'T5‘1' £ incakil. e‘f‘e \OXY.

i ssued Sept enber 29, 1992; LﬂEPXV- and Pad- eromthbxﬂBlszethometBlyburZ et

al ., issued Septenmber 29, ethoxyell@yﬁ,zpre@dﬂ’dbfsJ ﬁher@ﬂ{&ﬁ& PNﬁ\onénéQQnﬁg’are tO

Wells et al., issued June 9 r.at
reference herein. 25 sﬁoacltegd frg’% 1711e QJOHBI OQS'SSFQ B'étyg r?’gé?a ts

i ncl ude ani onic sur f actt@yihexyl s%R:'Mlat%sN'Qﬂtk‘yFCfVﬁwdeaIZ('yPthOéVﬁ@w'
sul f at es. These mat edcryibte, R2ytpjdrakyethylaateylates N, &&nﬁﬁthwan‘neénwl ae

ROSO[ er ] M and RO eridhjhe hahhsiboiiebon Hubaihi R8 il or

al kenyl of from about 10 and
Mis a water-sol uble 30 @d‘c!“&?ﬁ%tjﬁ"rﬁ“@ %ﬁeﬂ%mans@oﬁmmwmtfm.m and
tri et hanol am ne. Anot her3000, taaldIteiscEnciateget fram @nb&0sur f act ants are

the water- sol ubl e sal i ©f st hg MaENb hydlopHiiikC nfchSmbRAEH | Gt

products of : L . .
copoiymerizable with A corresponding to the formula

R" -[-OCH _CH-] -O-E
2 m

5
R

wherein E is a an ethylenically unsaturated moiety,
copolymerizable with A, selected from the  group
" consisting® of vinyl, allyl, acryloyl, 'methgcrylovl.
' ethacryloyl, 3-vinylbenzoyl, 4-vinylbenzoyl, and mixtures
- thereof; R" is selected from the group consisting of C1-
C40 straight or branched chain alkyl; R is selected from
the group consisting of H, and C_-C_ straight or branched
chain alkyl; and m is an integer from 20 to 2000; and
" {iii) a is an integer of 100 or greater and b is an integer of
2 or greater; and
wherein said copolymer has a weight average molecular weight
greater than 10,000, and wherein said copolymer exhibits two
distinct ng values, said first ng corresponding to said
backbone and having a value less than 0°C, and said second

This Sheet Has Been Re'ilaced




t'he gener &¥vo dxe1384 Rlerr]-SJerr]-M35 PCTUSI4/07387

‘35 . wherein Rl e group consisting of a straight or
branched chain, satur m“m‘ﬂjm lmmul;rocar bon radical having from
about 8 to about 24, prief &r abl y"*abbut” 12 t063about 18, carbon at ons;
and M is a catlon Addi ti onal.. exanpl es anionic 5 synt hetlc
surfactants which come W tﬁ‘?rﬁesPHEd'f‘grtﬁssabq F’P'Yé"%iceﬁgﬁtcha'"s andnRARg 8n are
the reaction products ofalfeagregteadhais28¥.erified with i sethionic acid

and neutralized with sodi um hydroxi de where, for exarrpl e, the fatty

acids are deri ved f{fmlf %ggnc%tre Cc’:'olripcsn?non iSefli for styling halr comprising the

copolymer of Claim 1 and a carrier suitable for application to
the hair.

13. A hair care composition according to Claim 12, in the form of a
liquid suitable for application to the hair, wherein said carrier
comprises water, a C1-Cé monohydric alcohol, or a mixture
thereof, preferably which further comprises a propellant.

14. A hair care compaosition according to Claim 12, in the form of a
mousse for application to the hair, wherein said carrier
comprises water, one or more surfactants, and a propellant.

156. A cbmpo'sition for top'ical application to the skin comprising the
copolymer of Claim 1 and a carrier suitable for application to
the skin. '

16. A skin care composition useful for delivering pharmaceutical
actives to the skin, comprising the copolymer of Claim 1, a
pharmaceutically active agent, and a pharmaceuﬁcally
acceptable carrier, preferably wherein said pharmaceutically
active agent is selected from the group consisting of anti-acne
drugs, non-steroidal anti-inflammatory drugs, antipruritic drugs,
anesthetic drugs, antimicrobial drugs, sunsé.re_enin_g agents,
suniess tanning agents, skin bleaching agents, and mixtures
thereof. -

17. A hair care composition useful for styling hair, comprising the
_copolymer of any of Claims 9, 10, or 11 and a carrier suitable
for application to the hair.

L —
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potasct um sy 2t VAOR MR st e 0 ot e

ani oni ¢ synthetic surfactants Fnctude the class designated as
succi namat es, ol efin sulfonates having about 12 to about 24 car bon
ataars, and [err]-al kyl oxy al kane sul f onat es% Many  addi ti onal nonsoap

_synthetic anionic 1-8?“Af&?ﬂ;ﬁ>§g%n fOﬁ'i%icalqggﬁJaitbﬁgo the Lk omik Cut cheon' s.
Detergents and Emul sifiers. 1 Annual. . publiehe © SKINSPIRIRGB e
PutBI i shing Cor por at i on, SORANERET & a0y Bt Glairas &d 10erasi vl BYd a carrien sifimblence.

Also U S. Patent 3,929, ®7@pplicuighltontheskial ., i ssued Decenber 30,
1975, discloses many other anionic as well -as ot her surfactant types
ahd is incorporated herein by reference. 20 Noni oni ¢ surfactants
useful herein are preferably used in conbination wth an '
anionic, anphoteric or zwitterionic surfactant. These nonionic
surfactants can be broadly defined as - conpounds produced by the
condensati on of al kyl ene oxi de groups (hydrophilic in nature) with an
organi ¢ hydrophobi ¢ conpound, 25 which nmay be aliphatic or alkyl
aromatic in nature. Cationic surfactants useful -in conpositions
of the present invention are .disclosed in the follow ng
docunent s, al | i ncorporated by reference herein: M C.
. Publishing Co., McCut cheon's. Detergents & Enulsifiers, (North
American edition 30 1979); .Schwartz, et al., Surface Active-Agents,
Their Chem stry and Technol ogy New York: I nt ersci ence Publishers,
1949; U. S. Patent 3,155,591, Hilfer, issued Novenber 3, 1964; U.S.
Pat ent : ' :
This Sheet Has Been Replaced .
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3, 9'29, 678, Laughlin, et al., issued Decenber 30, 1975; U.S. Pat

3, 959, 461, Bailey, et al., issued May 25,

4,387,090, Bolichp@T, |ssuedmizwmezwcm8&omﬂommmﬁed in the

- 36-
IS .

sur facta

as geri
and suI
strai ght
substitu
cont ai ns
'sul f onat

1976: and U.S. Pat entf

conposi tions of the present "FRYBHEFSh, the cationic surfactant
pr BEERNATIONALoAPTICANION PUBLISHED ABYRER H4E PATENT COOPERATION TREATY(PET)

13 inkbxlcicna @bk Clhdsii@iop§ : t hose Whi C
Vat (04gl 200, ABIK RAGL 1 € quat erngrly

f oni um corrpounds in which ithe

M11§ Bibrnationat Publifition MuSGHE Y IO 95RES84

anmoni um  phosphoni um
(43) Internatiphal Piblidation Deeedli C 20 JgnuanlfS103.01 95)

J

or branched chai n, and wWherei n

ate, phospha

45202 (US).

(Us).

45217 (US).

{US/US); One Procter & Gamble Plaza. Cincinnad, OH

(72) Inventors: TORGERSON, Peter, Marte; 4127 U.S. Route 35
N.W., Washington Court House, OH 43160 (1JS). MIDHA,
Sanjeev; 9247 Deercross Parkway, Blue Ash, OH 45236 |

(74) Agents: REED, T., David et al; The Procter & Gamble
Company, 5299 Spring Grove ‘Avenue, Cincinnat, OH

one of the al pnatlc

Sy ymmmmma@out SCT/O94072AT L] (81) Dm@ngarmm&m BRRT. LgnM%\' N%
B4 B0l PR - SO1 U4l Flloos 0 or QhPno. 15 B RO, RUCS, ORI T, TF UAL UZ. |

VN, European patent (AT, BE, CH. DE, DK, ES, FR, GB
GR, [E, IT, LU, MC, NL. PT, SE), OAPI patent (BF, BJ

(30) Priority Data: CF, CG, CL CM, GA, GN, ML, MR, NE, SN, TD, TG).
. 08/086,605 © 1 July 1993 (01.07.93) uUs .
08/257,962 16 June 1994 (16.06.94) uUs
Published
: With international sean:h report.
(71) Applicant: THE . PROCTER & GAMBLE COMPANY . Before the expiration of the time lmit for amending the

amendments.

t
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i
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I

claims and to be republished in the event of the receipt of !

.f

i

i
i
B

!
i
H

SAME
(57) Abstract

(54) Title: THERMOPLASTIC ELASTOMERIC COPOLYMERS AND HAIR AND SKIN CARE COMPOSlTIONS CONTAINING THE

The present invention relates 1o water or alcohol soluble or dispersible thetmoplasuc elastomeric copolymers and to cosmetic and
. phanmaceutical compositions containing these copolymers. This invention especmlly relates o copolymers useful for hair styling purposes,
: and to hair styling composmons conaaining these copolymers. This invention further relates to copolymers useful for providing cosmetic
. and pharmaceutical composmons for topical application t the skin. These topical skin care compositions are useful for dehvenng and/or
n-ansdennally transporting active ingredients to or thmugh the skin.
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10 - phosphcdnate. Qther zwitterionics such as betaines;are al-sp-t
in the present invention. Exanples of betaines sncl uc ' Ty SG
al kyl betaines, such as coco dimethyl carboxynethyk. . be -4 1 pagad $E,
di met hyl carboxymethyl betaine, lauryl dinethyl alph E%Hky’-éetdﬂ?ym.
- B0 paged o

.......

betai ne, cetyl dinethyl carboxymethyl betaine,: Laury
bi-s- (2- hydr oxyet hyl ) carboxymet hyl betaine,; ~ stearyl :#b

hydr oxypropyl ) carboxynethyl betained- ol eyl dinmethyl gamma-
car boxypr opy!| bet ai ne, lauryl . bis-(2- hydkoxyproRpOmbphae/a7

car boxyet hyl bet-ai ne, coco dinethyl sul fopropyl betaing, Stearyt————=
di met hyl sul f opr oFYERHOPLAST T2 ELASTOMERIIC CHORBLYRERS Aub HATH ANO SKBM eige, 20

| auryl bi s-(2-hydroxyethyl) ' Ve m ' Fﬁk am dobet ai nes

and am dosul f obet ai nes ('Mefwr?fs?ﬁlrewﬁé&w g?ﬁ)% err] radical is at-
tached to_the nitrogen atom of the betaine). Exanpl es of

anphot eri & surfactants which can be used in the conpositions of the

present invention are those whi Ch%ﬁﬂﬁlﬂl%@ﬁk# 25 described as
deri vat ives of %I i phatic ,secondar a ertiary . .amnes in which
the aliphatic radil®8l pr&é‘i”f“bé"‘é?f‘?&"gﬁ%‘&?’ BOaMRIREOr "alcohol csplytleapE wher ei n
one of the ali piisgersitdebthernepdasticcelistomeritr copolymers andbtaitcoSmdtdc about 18
carbon atons angqonMarbERi1B 2Bordos Mibks "ebMaining thesd! léb&JﬁWéreg group,
e.g., carbexy, sul fonatle rsul feate ﬁt}os&gi\te, ﬁo or WO-S onate.
Exanpl es of corﬁﬁiﬁw&gp"f whars e ysefyl, fopinaty Setting and styling; phreoses. sodi um
3- dodecyl - ani ndpparfiiowarly usetuluanplicatdon \fionrthese copolymerspiogarisul f onate,
N-al kyl t aur i nessppal Andsmotése 6pPoPItIDRY.CATHIE invention’ Aiktherngeidesieqy! am ne
Wt h_ sodi um | Seéolﬂlsfy]m%se a&s%?&fj'. ngm_t 0 Hl:%rporating into cosmetic and
pharmaceytical compositions for topical application to the skin.
Skin care compositions containing these copolymers are useful for
delivering and/or transdehna'l'ly transporting a wide variety of
active ingredients to and/or through the skin.
KGROUND OF THE INVEN

In the hair care area, the desire to have hair retain a -
particular style or shape is widely held. Such style retention is
generally accomplished by either of two routes: permanent chemical
alteration of the hair fiber or temporary alteration of hair style
or shape. A temporary alteration is one which can be removed by
water or by shampooing. Temporary style alteration has generally
been accomplished by application of a composition to dampened hair
after shampooing and/or conditioning and prior to drying and/or
styling. Products in the form of mousses, gels, lotions, or
sprays are most commonly used for this purpose. Once the desired
style {s achieved, spray products are commonly used to help retain
30 the style. These various hair care products utilize a variety of
gums and resins for providing styling and retention. However, the
gums and resins currently used tend to feel either too sticky or
too stiff upon the hair. Also, these gums and resins do not wash
out as easily as desired. Therefore, the need exists for improved
styling and style retention materials which provide a strong,
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teaching of U S. Patent 2,658,072, N higher alkyl aspartic acids
such as those produced according to the teaching of U S. Patent

- 37- 2,438,091, and the products sold under the trade nane "Mranol"
and described in U S. Patent 2,528, 378. Car boxyl | ¢ Acid Copol virer

Thi ckeners Anot her conponent useful in the conpositions hereinis
a carboxylic copolyner thickener. These crosslinked polyners
cont@ain one or nore nononers derived frepaacrylic acid, substituted
acrylic acids, and salts and esters of these acrylic acids and the
substituted acripstingachald, wiktheutibeintheitherstoa skiffgor too stipkpi amdnt ai ns

two or nore canf@nuieh bl £RYD rehVedsbyRRanbsoihg. Fufthelwdrd, fHePilse
pol yhydri c al coho f

general types. mﬂﬁklﬁi}gtec %Sfé&(r)ri%dogm P ﬁé“saoarreuagt" .‘“d/g}'erﬁlcglw?re of two
based, it is necessary that these materials have good solubility
3 or dispersibility in these bases.

Thermoplastic elastomeric copolymers are well known. These
copolymers combine thermoplastic properties, which give them
solubility and strength, with rubber-1ike elastic properties,
which give them flexibility and shape retention. However, despite

10 these highly desirable properties, most thermoplastic elastomeric
copolymers are generally insoluble or poorly soluble in water
and/or alcohol systems and would not be suitable in hair care
compositions. Therefore, thermoplastic elastomeric copolymers
having good water and/or alcohol solubility would be useful for

15 developing improved hair care compositions.

In the present invention new classes of thermoplastic
elastomeric copolymers have been developed which have the desired
flexibility, strength, and elastic properties and yet are readily
soluble and/or dispersible in water and/or alcohol systems;

20 Furthermore, these materials provide hair care compositions which
leave the hair feeling natural, i.e. not stiff.

In addition to the hair care benefits provided by these
copolymers, it has been found that these materials are also useful
for incorporation into a wide variety of cosmetic and

25 pharmaceutical compositions for topical application to the skin.
| These copolymers provide topical compositions which are more
easily and uniformly spread upon the skin, which feel good upon
the skin, and yet which are highly substantive. Furthermore,
these copolymers are useful for enhancing the penetration of a

30 wide variety of cosmetic and pharmaceutical actives into the skin,
or alternatively, through the skin for systemic delivery.

It is an object of the present invention to provide novel,

water and/or alcohol soluble and/or dispersible thermoplastic
elastomeric copolymers.
35
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crossl i nked honopol ymer of an acrylic acid nononer or derivative

thereof (e.g., wherein the acrylic acid has substituents on the t wo
and three carbon positions independently selected fromthe is group
consisting of (Jerr]alkyl, -CN, -COCH, and m xtures thereof). The
second type of polyner is a crosslinked copolyner having a first
nmononmer selected fromthe group consisting of an acrylic- aci d nononer

or derivative thereof (as just described_,g the previ ous sentence), a
short chain alcohol (i.e. a (Jerr]) acrylate 20 ester nononer or

derivative thereof (R Qs anbthepi gbjebt G rthei present invastidn pty tprovidef the
ester has substitue

i ndependent |y se?@@?é@'%q?#é P?&g“’%@:‘%g?g‘f".‘ﬁ"g‘m ﬁﬂﬂp_g?ygﬁg“ﬁ}gl kyl ,
-CN, -COOH, and eemppsitdens.hereof), and nixtures thereof; and a
second monomer whi chig sisa an6th@rcbbject abf othel preseat iventiof] e rgrpvideryl ate
bort1on of the cdf8) KAE éﬁfgé?ﬁpﬁg’%‘t‘éﬁ‘oq“?hﬁ“ﬁ*"“ strling GG o
posi tions i ndepeRERPETYIES sandcbavieg ﬁF‘B’rﬂ"Fﬂéeﬁ %\g consisting of Jerr]
al kyl, -CN, -COOH, aitl ts >another ohjacdodf.the presentodtventionoite povidecse two
Eypes ?f pol V{T?ri.o ‘lﬁtli’érﬁ&’sﬂ%ﬁ&%}(;ﬁ@omerl@Q:roﬁﬁ'ﬁmers useful in t.op#ia'alt EFinf i rst
sel ected from t hEWEh sﬁ%"%gﬁaﬁﬁivﬁga‘@?@%ﬂzﬁ%oycﬁ'a','s- S P ethacryl i c
acid, ethacr¥lic acidt &mdanetherurobiecthofcdhe present inventiogetg) provide g
being nost prefpguéiedopichn cobhiet ic SWOptdrmicepticadfcompositions ruzefdli fisred
copolyners the agivliS 284 VIRIRYESE Cosaldeld HaerYAs and pharmaceutical
' actives to and/or through the skin. ' '
These and other objects will become readily apparent from the
15 detailed description which follows.
SUMMARY OF THE INVENTION
The present invention relates to a water or alcohol soluble
or dispersible thermoplastic elastomeric copolymer "having a
backbone and two or more polymeric pendant side chains, said .
20 copolymer formed from the copolymerization of randomly repeating A
and B units wherein said copolymer comprises:
(1) from about 40% to about 90% by weight of said A units,
wherein said A units are polymerizable monomer units;
and
25 (11) from about 10% to about 60% by weight of said B units,
wherein said B units are hydrophilic macromonomer units
copolymerizable with A, whereby said macromonomer units
form said pendant polymeric side chains;
wherein said copolymer has a weight average no1ecu]ar weight
30  greater than about 10,000, and wherein said copolymer exhibits two
distinct Tg values, said first Tg corresponding to said backbone
and having a value less than about 09C, and said second Tg
corresponding to said side chains and having a value greater than

about 250C.
35
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- 38- thereof is preferably selected fromthe group consisting of

acrylic acid, nethacrylic acid, ethacrylic acid, and m xtures thereof,
with acrylic acid, nmethacrylic acid, and m xtures thereof bei ng nost
preferred. The short chain al cohol

acrylate ester 5 nononer or
derivative thereof is preferably selected from the

of C[err] alcohol acrylate esters, (ferr] al cohol
Cerr] alcohol ethacrylate esters, and nixtures thereof, with the
Cerr] alcohol acrylate esters, Cferr] alcohol nmet hacryl ate esters,

and mixtures thereghe PisBSt "iventloRT ETs0SGeldtds td e a9 &hail Eoridh cohol
acryl ate ester sel

ner i teg fro rr | kwl _actyvlate esters,
with CJerr] al I&gll')ag@r% a?t%épeé'éféfs&em”r?‘ﬁgcnﬁj gr“'g?eé‘}? 38*;%”& wﬂ% The
crosslinki ng ageiackbanend to phcrosetpalymerdc pideyehains,i said copolymer
formed from the copolymerization of randomly repeating A and B
5 units and corresponding to the formula

group consi sting
net hacryl ate esters,

[AJalBb

wherein A 1s at least one polymerizable monomer unit corresponding
10 - to the formula

X'- C- CRS == CHRS

15  wherein X is selected from the group consisting of -OH, -OM, -OR%,

-NH2, -NHR4, and -N(R¥)2; M 1s a cation selected from the group

consisting of Na+, K+, Mg++, Ca++, Zn++, NHg+, alkylammonium,

dialkylammonium, trialkylammonium, and tetralkylammonium; each ré

is independently selected from the group consisting of H, Cj-Cg

20 straight. or branched chain alkyl, N,N,-dimethylaminoethyl,

. 2-hydroxyethyl, 2-methoxyethyl, and 2-ethoxyethyl; and RS and RS

are independently selected from the group consisting of H, C}-Cg

straight or branched chain  alkyl, methoxy, ethoxy,
2-hydroxyethoxy, 2-methoxyethyl, and 2-ethoxyethyl.

25 B §s at. least one hydrophilic macromonmer unit
copolymerizable with A corresponding to the formula

R -[-NCHaCHp-)m-0-E

|-
30 C=0

I
R

wherein E 1is an ethylenically unsaturated moiety, copolymerizable
35 with A, selected from the ‘group consisting of vinyl, allyl,
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a pol yal kenyl polyether of a polyhydric al cohol containing nore 15 t han

one al kenyl ether group per nolecule, wherein the parent pol yhydri c
al cohol contains at |east 3 carbon atons and at |east 3 hydr oxyl
groups. Preferred crosslinkers are those selected from t he group
consisting of allyl ethers of sucrose and allyl ethers of
pentaerythritol, and m xtures thereof. These pol yners useful 20 in the -
present invention are nore fully described in U S. Patent No.
5,087,445, to Haffey et al., issued Febf@ary 11, 1992; U.S. Pat ent .

> 798, 083, 1o BN, Hetieryld Lo Vo et bR °"§P apertberzont, | and2 S0 0O
ref erence her ei h:Vinghenzayly R g7 ape dpdepen y sgt;cteme{]]ecg M1 edi ent
Dictionarl, foucénsisthingiafnH &do0)-Cppstrafghdner branched@hiinhalkylameisl so

i ncor porated heggijptéyer’ filoRr HIGE-10 to about 20005X2NR! &5 1RfegeP BIEIE! | ¥

avai l bl e npol rs of the firs ful herel.n_include the
car boner srpvvhi c?@% q{Sﬂ’(%bIVﬁebr is an 1nte%%§p§fc qtcé a?Ei%eiﬁI;SSsl i nked with
al |yl ethers of sucltsdurther Jgmbodimentswer §t A5t 3. leaste angr thydnophildee

avai l abl e as t hpaé&embroner [ @iit] cOiymerizableSRitheA fdoPrasponding GeOckhiech.
Exanpl es of conﬁgﬁﬁgglly avai |l abl e copol yners of the second type
[

useful herein copol yners of Clerr] alkyl acrylates with one
or nore nononers of acrylic acid, \

short chail? (i.e. Cl 4 fbGQheHaEHINS y-CHp
agent is an allyl ether of [
C=0 CH=CHp

Rl

hacrylic acid, or one of their
wherein the crosslinking

15

wherein R and R’ are independently selected from the group
consisting of H and Cy-Cg straight or branched chain alkyl; m is
an integer from about 10 to about 2000; a is an integer,éf about
_ 100 or greater; and b is an integer of about 2 or greater. -
20 In further embodiments, 8 is at least one hydrophilic
macromonmer unit copolymerizable with A corresponding to the
formula

R* -[-0CH2CH-])p-0-E
O |
R3

wherein E {s an ethylenically unsaturated moiety, copolymerizable
with A, selected from the group comsisting of vinyl, aliyl,
30 acryloyl, methacryloyl, ethacryloyl, 3-vinylbenzoyl, and
4-vinylbenzoyl, and mixtures thereof; R" {s selected from the
group consisting of C1-C4g straight or branched chain alkyl; R3-1s
selected from the group consisting of H, and C}-Cg straight or

branched chain alkyl; m is an integer from about 20 to about 2000;
35 '
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- 39- sucrose or pentaerytritol. These copolynmers are known

as acrylates/err] al kyl acrylate crosspolyners and are commerically
avai |l abl e as Carbopol [err] 1342, Pemulen TR-1, and Permal en TR-2, from

B.F> Goodrich. 1In other words, exanples of carboxylic acid 5

pol ymer thickeners useful herein are those selected fromthe group
consisting of car boners, acryl ates/ C10- C30 al kyl acryl ate

crosspol ymers, and m xtures thereof. The conpositions of the

present can conErise from about 0’6?02596to about 1% nore preferablyO

o about 0. 500 1% 3 edr 6F sboyC 169767 SPeulBEL AT i afggpE 70U O 10%

Enul sifiers about 2 or greptereonpositi ons herein can contain various

emul si fiers. In Toether cembbdimbats), sther present! tdvehroncrellatés’ ¥9 Rt he vari ous

carrier care compositions, especially hair setting and styling
5 compositions, containing these copolymers.

In further embodiments, the present invention relates to
cosmetic and pharmaceutical compositions -containing these
copolymers for topical application to the skin for the delivery of
cosmetic materials and pharmaceutical actives onto, into and/or
through the skin. : '

A1l percentages and ratios used herein are by weight of the
total composition and all measurements made are at 259C, unless
otherwise designated. The inveation hereof can comprise, consist
of, or consist essentially of, the essential as well as optional
ingredients and components described herein.

DETAILED DESCRIPTION OF THE INVENTION

The term “"thermoplastic elastomeric copolymer® as used herein
means that the copolymer has both thefmop)astic and elastomeric
properties. The term “"thermoplastic elastomeric copolymer® is one
familiar to those of ordinary skill in polymer science. By
“thermoplastic® is meant that upon heating, the copolymer softens
and upon cooling it rehardens; upon being subject to stress it
begins to flow -and upon removal of stress it stops flowing. By
*elastomeric® {s meant that the copolymer has an elastic modulus
such that the copolymer exhibits a resistance to deformation and
has limited extensibility and retraction. In other words, the
copolymer tends to recover its size and shape after deformation.

The term “macromonomer® fs one familiar to those of ordinary
skill in polymer science, and is used to describe a polymeric
material containing a polymerizable moiety. A macromonomer is a
macromolecular monomer. A .macromonomer 1is essentially a very
large type of monomer building block unit which can be used in a
polymerization reaction to form polymers with itself, with other
monomers, or with other macromonomers.
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15 conponents of the conmpositions herein, and are not required for
solubilizing or dispersing the copolyners of the present

i nvention. Suitable ermulsifiers can include any of a wide variety of
noni éni ¢, cationic, anionic, and zwitterionic enulsifiers di scl osed
in the prior patents and other references. See 20 McCut cheon' s,
Detergents and Enulsifiers, North Anmerican Edition (1986), published
by Allured Publishing Corporation; U.S. Patent - No. 5,011,681 to
Cotti et al., issued April 30 1991 U 57-Patent ' No. 4,421,769 to
D xon et al., issue De enber gi Z U S. Pat ent No.

3, 755,560 to Di ckert hg, teqm "it§§u'§‘d gohel soluble; pyadispersible®; pgsusedoyr

references are hemetw peanst tuaththese rcopoi ymexfscarenetther nfreely solubleiih emntirety.
Sui tabl e emul si fdi‘iferts)(m’es Qa'ic'aUQQalﬁ%t ‘%El? dﬂﬁitﬁ#{y%r at lé'ﬁtte ofie of the Of

| | | fatt
Per Y eter 2 YEO e Bty selemts; D tomabiyelyy sﬁgﬁf%ﬁﬁ%of omatfora of

sorbi tan anﬂydrlii@s oldowingxsalventat iwatemspuethanals, ethavar,sand isopropaneild et hers
of glucose, ethopyks61aB1€ he meantethadxtieat@d1uerOlwlssluble in the it

221.0322:“ :z;/l p?;g&%ﬁm{fgga{ﬁé A df%bﬁ{en?ﬂ‘ﬁ@{:%eﬁ 1423t Labout 20 mg/mlgﬁ: ? abl e
enul si fiers can 'f‘?f@l Bﬂ%f'e"btﬂt’/ &P@'tnéP mg/Ly cdnde Gost preferably,| houtylWhe

glycol 20 sorbmg/mb. r8yndiddspensiblef Pbd ymeantatiat 20p, copolymer forms a
10 stable, uniform suspension (without the addition of further
materials such as emulsifiers) when combined with the solvent or
solvents at 250C at a concentration of at least about 20 mg/mL,
more preferably about 50 mg/mt, and most preferably about 100
mg/mL. :
15 Thermoplastic Elastomeric Copolymers

The copolymers of the present invention are characterized in
having- an elastomeric or flexible backbone and rigid,
thermoplastic, hydrophilic side chains. This combination of both
elastomeric and thermoplastic mojeities in a single copolymer T
provides the unique and useful properties of these materials. The
copolymers of the present invention, can also be referred to as
*graft copolymers® because they can be prepared from the
copolymerization of monomer units and macromonmer units. iIn other
words, the macromonomer {s “grafted” or incorporated into the
copolymer.

These copolymers exhibit two distinct immiscible phases.
Without being limited by theory, it {s believed that the
hydrophilic side chains of these copolymers are closely associated
with each other, thereby existing in one phase, while the backbone
of the copolymer remains in a separate phase. A consequence of
this phase immiscibility s that these copolymers exhibit two
distinct glass transition temperatures or, "Tg’'s", for the
backbone and the side chains. Tg is a well known term of art in
polymer science used to describe the temperature at which a
polymer or portion thereof undergoes a transition from a solid or
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- 40- pol yet hyl ene glycol 5 soya sterol, Steareth-20, Ceteareth-20,
PPG 2 nethyl glucose ether distearate, Ceteth-10 Polysorbate 80

cetyl phosphate, potassiumcetyl phosphate, diethanol am ne cetyl ’

phosphate, Polysorbate 60, glyceryl stearate, PEG |00 stearate, 5

and
m xt ures thereof.

The emul sifiers can be used individually or as

a mxture of two or nore and can conprise from about 0.1%to about
10% nore preferably fromabout 1% to about 7% and nost preferably
from about 1% to about 5% of the E%Trpoleons of the present

I nvention. 10 I T Istl O fuI t he

nmet hods of thebri&qp Ht‘%‘ﬁﬁ to a ]i%'%dcgﬁ f ps' é H’Q‘FF rr%ir‘igée at

| east one enol | F‘é’?ft““" tempe%ﬁﬁ &an he W‘E‘ﬁ?ﬂ é'sé%ol‘ﬁ'\éh'c' tFﬂ\@ oee, but are

not limted to,that are wedl &nowre toathd polymew gk déntlist of Sovidigamgeskity lia, highly
branched the art. One particularly useful technique for determining glass

5 transitions is differential scanning calorimetry (also known as
DSC). The glass transition phenomenon in polymers is described in
U 1 : xtbo
(eds. H.S. Kaufman and J.J. Falcetta), (John wiley & Sons: 1977),
which 1s incorporated by reference herein in its entirety.
10

The Tg of the backbone of the copolymers herein (i.e. that
part of the copolymer not containing the side chains) should be
less than about 00C. Preferably the Tg of the backbone should be
from about -100C to about -1300C, more preferably from about -200C
to about -1250C, and most preferably from about -559C to about
15 -1200C. The Tg of the side chain of the copolymers (i.e. that
part of the copolymer not containing the backbone) is greater than
about 209C. Preferably the Tg of the sidechain should be from
about 250C to about 200°C, more preferably from about 300C to
about 175°C, and most preferably from about 359C to about 1500C.

Because these copolymers possess two distinct Tg's, these
copolymers are useful in hair styling and setting compositions.
Without being limited by theory, it is believed that when these
copolymers are subjected to temperatures above both Tg’s, they are
essentially liquid and can provide great flexibility during the
styling process (e.g., when curling irons, blow driers, and-other
heat sources are applied to the hair). Upon cooling of the
copolymer to room temperature (e.g., when the heat source fs
removed from the hair) the copolymer is then at a temperature that
is typically between both Tg‘s, and the copolymer possesses
structural rigidity from the macromonomer side chains, and yet has
flexibility from the backbones, and can provide a strong, yet
flexible, hair hold or style retention.

Furthermore, at skin temperatures, these copolymers would be
at a temperature which is essentially between both Tg’s. These
copolymers can enhance the film forming properties of skin care
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15 hydr ocar bons, and non-pol ar carboxylic acid and al cohol esters, _
and m xtures thereof. Enollients useful in the instant invention are
further described in U S. Patent No. 4,919,934, to Deckner et al .,

i ssued April 24 1990, which is incorporated herein by reference in
its entirety. 20 The enollients can typically conprise in total
from about 1% to about 50% preferably fromabout 1%to about 25%
and nore preferably fromabout 1%to about 10% by wei ght of the
conpositions useful in the present i nventTHn. Addi ti onal Conponents

25 A var ic@ﬁ%os?iiﬁggiinido videO BRUTREY Sha a?ebét?gpraﬂﬁrﬁF@‘lemt 0

the conpositions eLeln. No -I|q1t|ng_ exanples "o these

addi ti onal conpordstrdbutiop ypon\the skiks and derivatives thereof (e.q:

, ascorbic acid, vitdhencdpelymecomfcthe peesentitinvention naviecformed fromathel,

ol yacr I anigde . afoAgrizifion b randely Wpbiting o dnd SRS, priferably ® O,

as Sepigel from 38'55?1@ &frboﬁ"&t(%?oﬁ,‘ ?éf%gaergpnﬂkﬁﬂd”e P°‘¥'_'e"‘m‘ﬁer al oil,

avai | abl e as Sal cethpleddod))yf nupsatarited d monamen; yait, and the cBousitsnieel

methyl —quat er ni zgdectdmprdi | &AM BSSTE ohe Qlydr6phe i idcromonomer §H1ESHtALH Oi |

Chickener s such GRtaRg pan o BHVIFRED.  fgiRuracdd  mofely' Mnec Y AN
copolymerizable with A. ’“In typical embodiments of these.

10 copolymers, the backbone s primarily derived from the
ethylenically unsaturated portion of the A monomer unit and the
ethylenically unsaturated portion of the B macromonomer unit. The
side chains are derived from the non-copolymerized portions of the

~ macromonomer. The A and B units can be selected from a wide
vairety of structures as long as the limitations of the copolymer
are met (e.g., solubility, Tg's, and molecular weights).

The A monomer units of the copolymers of the present
jnvention can comprise from about 40% to about 90%, more
preferably from about 50% to about 85%, and most preferably from -
about 60% to about 80%, by weight, of the copolymers.

The hydrophilic B macromonomer units can comprise from about
10% to about 60%, more preferably from about 15% to about 50%, and
most preferably from about 20% to about 40%, by weight of the
copolymers. . .

25 The copolymers of the present invention have a weight average
molecular weight of at least about 10,000. There is no upper

" 1imit for molecular weight except that which Vimits applicability

of the {invention for practical reasons, such as viscosity,
processing, aesthetic characteristics, formulation compatibility,

30 etc. In general, the weight average molecular weight {s less than

about 5,000,000, more generally less than about 2,500,000, and

typically less than about 1,500,000. Preferably, the weight

average molecular weight is from about 10,000 to about $5,000,000,

more preferably from about 75,000 to about 1,000,000, even more
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-41- cel l ul ose, hydroxynet hyl cel | ul ose,

al kyl -nodi fi ed hydroxyal kyl cellul oses (e.g. long chain alkyl nodi fi ed
hydr oxyet hyl cel | ul oses such as cetyl

hydr.oxyet hyl cel | ul ose), and magnesi um al um num silicate; cationic

pol ymers and thickeners (e.g., cationic guar gumderivatives such as
guar hydroxypropyl trinmoni um chl ori de and hydroxypropyl guar
hydr-oxypr opyl tri noni um chl ori de, avail able as the Jaguar C series from
Rhone- Poul enc; pol yners for aiding-10ke filmformng properties
and substantivity of the conposition (such

and vinyl pyrr ArRERIARIY afrem aapout o¥°%9%htgs ‘ab°“ltlosa§9$§ qc:%ggrf%el@zgsene
Chemi cal Cor porpreféerabdy feomakdutr 135,000 20) about 750,080spendi ng agents such as
ethylene gl ycol di Shgralfvel)d (i cobdimers of R/ GPEKE! IVER bR  can |
mai ntai ning the antim crobial integrlt ?f t he conposi ti ons; skin
penetration  atl§e be represented by %‘.’ 1
5 [(AlalBlp

wherein A and B are as described herein, and where a is an integer

of about 100 or greater, preferably a is an integer from about 100
. to about 3000, more preferably from about 250 to about 2000, and

most preferably from about 350 to about 1500, and b is an integer

of about 2 or greater, preferably from about 2 to about 50, more

preferably from about 2 to about 20, and most preferably from

about 2 to about 10. In this formula, it is expressly intended

that even though ranges are provided for the subscripts a and b,

these subscripts are not intended to strictly limit the polymers

herein so long as the physical propoerties of the polymers are

achieved. When the copolymers herein are described by the formula

disclosed in this paragraph it has been found useful to describe

the copolymers by their number average molecule weights. In

general, the number average molecular weight is less than about

2,500,000, more generally less than about 1,500,000, and typically

less than about 1,000,000. Preferably, the number average

molecular weight is from about 15,000 to about 1,000,000, more

preferably from about 20,000 to about 500,000, and most preferably

from about 25,000 to about 250,000.

hydr oxyet hyl cellulosé,
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15 1- dodecyl azacycl ohept an- 2- one (avail abl e as Azone fromthe Upjohn
Co.) and the |ike; antioxidants; chelators and sequestrants; and

aest heti c conponents such as fragrances, colorings, essential oi |l s,
ski r sensates, astringents, skin soothing agents, skin heal i ng agents
and the like, nonlimting exanples of these 20 aest heti c conponents

I ncl ude pant henol and derivatives (e.g. ethyl pant henol ), pant ot henic
acid and its derivatives, clove oil, ment hol , canphor, eucal yptus
oi |, eugenol, menthyl lactate, witch <= hazel distillate,

al I ant oi n, bi sabal ol , di pot assi um gl ycyrrhi zinate and the |ike.
25 Met hod of Using Hair and Skin Care Conpositions
The hair care and skin care conpositions of the present I nvention

are used in- convent Bprapbropajatet selecbiondend bembdastiomcof the partheuias i '
22&)3??[;?} e to do'inﬁf{!ci Hfhttéscmté oft ¥ dc'i‘ﬁic ROl i rattos s of B‘QJ eansi ng,

gan nefits

such as m)l sturi 2 siB'h" "‘st ‘é&ﬁ%&?f’fcg P?&‘,‘HB‘“’ ki 1%1&!" k4 nkl i ng,
artificial tannithg, cmnmmlmp hﬂobp@ﬂlhllged ctornreanious physicalinpropértiesmiceut i cal
Begﬁflt}] s Ioresglsﬁlcm&esoqmw.t 19735 and ﬁucme. and ﬁ%d&ﬁﬁ%ﬁﬁ%@gﬁepend
aBpI i cati o%pof ﬁ%‘ffﬁ@f 4’8%0%@ t‘ﬁgd i ‘“"ﬁrﬁi‘(ﬁ'ﬁcta Jo ?‘H AL r or
skin, which nay appbieabonsi nsed fromthe

10 When the copolymers of the present invention are incorporated
into hair and/or skin care compositions, the copolymers typically
comprise from about 0.1% to about 25%, preferably from about 0.5%
to about 20%, more preferably from about 1% to about 10%, and most
preferably from about 2% to about 5% of the composition, although

higher or lower amounts can be used depending upon the particular
application.
on *A" Un

15

The "A" monomer unit is selected from polymerizable monomers,
preferably ethylenically unsaturated monomers. Either a single A i
monomer or combinations of two or more A monomers can be utilized.
For example, if two different A monomers are polymerized with a B
macromonomer, the resulting copolymer could be described as a

- terpolymer. In either case, the monomers are selected to meet the
requirements of the copolymer. By “polymerizable®, as used
herefn, is meant monomérs that can be polymerized using any
conventional synthetic techniques. Monomers that are
polymerizable using conventional free radical initiated techniques
are preferred. The term ‘“ethylenically unsaturated® s used
herein to mean monomers that contain at least one polymerizable
carbon-carbon double bond (which can be mono-, di-, tri-, or
tetra-substituted).

The A monomer units of the copolymers of the present
invention can comprise from about 40X to about 90%, more
preferably from about 50% to about 8S%, and most preferably from
about 60% to about 80%, by weight, of the copolymers.
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-42- hair or skin (as in the case of shanpoos and sone conditioning
products) or allowed to remain on the hair (as in the case of spray,
nousse, or gel products), or allowed to remain on the skin (as in the
case of the skin care conpositions). By effective 5 anounts i s neant
an anount sufficient to provide the benefit desired. Preferably,
hair rinse, nobusse, and gel products are applied to wet or danp hair
prior to drying and styling of the hair. After -such conpositions are
applied to the hair, the hair i $l@ried and styled in the usual ways

has. already been it qu1Ricall AUfsarbPless' A YRRy | ed Bréfebaely fart i ool
topi cal skin begescribed by thatediewiag fomdaapplied to and rubbed into the

ski n. The foll ow ng exagples further illustrate preferred
enbodi - ments within the gcoge @fs Lhegpesent invention. The exanples
are 5

wherein X is selected from the group consisting of -OH, -OM, -OR4,
-NH2, -NHR4, and -N(R%)2; M is a cation selected from the group
consisting of Na+, K+, Mg++, Ca++, Zn++, NHg+, alkylammonium,
dialkylammonium, trialkylammonium, and tetralkylammonium; each R4
is independently selected from the group consisting of H, Cj-Cg
straight or branched chain alkyl,” N,N-dimethylaminoethyl,
2-hydroxyethyl, 2-methoxyethyl, and 2-ethoxyethyl; and RS and RE
are independently selected from the group consisting of H, Cj-Cg
straight or branched chatn alkyl, methoxy, ethoxy,
- 2-hydroxyethoxy, 2-methoxyethyl, and 2-ethoxyethyl.
Representative nonlimiting examples of monomers useful herein
- include acrylic acid and salts, esters, and amides thereof. The
salts can be derived from any of the common nontoxic metal,
ammonium, or substituted ammonium counter ions. The esters can be
derived from Cj.40 straight chain, C3-40 branched chain, or C3-40
carbocyclic alcohols; from polyhydric alcohols having from about 2
to about 8 carbon atoms and from about 2 to about 8 hydroxy groups
(nonlimiting examples of which include ethylene glycol, propylene
glycol, butylene glycol, hexylene glycol, glycerin, and
1,2,6-hexanetriol); from amino alcohols (nonlimiting examples of
which fnclude aminoethanol, dimethylaminoethanol, . and
diethylaminoethanol, and their quaternized derivatives); or from
alcohol  ethers (nonlimitiﬁg examples of which {include
methoxyethanol, and ethoxy ethanol). The amides can be
unsubstituted, N-alkyl or N-alkylamino mono-substituted, or
N,N-dfalky) or N,N-dialkylamino di-substituted, wherein the alkyl
or alkylamino group can be derived from Cj.40 straight chain,
C3-40 branched chain, or C3-40 carbocylic mofeties. Additionally,
the alkylamino groups can be quaternized. Also useful as monomers
are substituted acrylic acids and salts, esters, and amides
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15 given solely for the purposes of illustration and are not to be
construed as limtations of the present invention as nmany vari a-

tions of the invention are possible without departing fromits spirit
and -scope. EXAMPLES 20 The
followng exanples further describe and denonstrate enbodi nent s
within the scope of the present invention. The exanpl es are
given solely for the purpose of illustraljagn and are not to be
construed as |limtations of the present invention, as many

variations ther eofergof (pleareimithe vsubsituents peret omghé taon andethréd carbosipi ri t
and scope of 1 NCobd¥edls! 8 the acrylic actd d0iR\idhéndehely Qﬁ%w pbY
Synthesi s of Pol Y& 9ERYR, Fonsisting Af 14 AlkydnPN, -COOK (e.g., mgthacrdde it on of
50 g (0.5044 nol petf, 2tkachylic2aoidiz@indnd-dyano 3erylics@cid}l. Te sattstonitrile
| IO[Ser ??gegndg?gg e?teré?-eﬁﬁ‘lfh%m| )eorfe%eshee substif’ﬂe%?c@&@' tnhﬁgﬁfﬁlreﬂgf i(waﬁlga?ted
at 80[err]C for 95;{?8&? g‘ﬁ&'ﬁ’ﬁg ‘fbglg‘h}f’f r*?e acrylic ‘ﬁg‘i ﬁﬁ&?'sﬁttﬁ'fsi' oﬂ‘%i s then
refluxed with 2. 3midesdi Hthen ysefydt monomers include whnylpandsahbd estess @fg
(0.0528 nol ) of gQdigiReeaghohaen,l €3-44 britkhed chain, BPOW3S40 chdegrlvent s
are removed underca}(@owwp aciTJ}? Wﬁ'l dﬂﬁl 'ﬁ]y‘l halides (e.g., vinyl chloride
10 and ally! chloride); vinyl and allyl substituted heterocylic
compounds (e.g., vinyl pyrridine and allyl pyridine); vinylidene
chloride; and hydrocarbons having at Tleast one carbon-carbon
double bond (e.g., styrene, alpha-methylstyrene, t-butylstyrene,
butadiene, 1isoprene, cyclohexadiene, ethylene, propylene,
1-butene, 2-butene, isobutylene, vinyl toluene); and mixtures
thereof.
Preferred A monomers useful herein include those selected

from the group consisting of acrylic acid, methacrylic acid,

ethacrylic acid, methyl acrylate, ethyl acrylate, p-butyl -

20 acrylate, iso-butyl acrylate, i-butyl acrylate, 2-ethylhexyl
acrylate, decyl acrylate, methyl methacrylate, ethyl methacrylate,
p-butyl methacrylate, iso-butyl methacrylate, $-butyl
methacrylate, 2-ethylhexyl methacrylate, decyl methacrylate,
methyl ethacrylate, ethyl ethacrylate, p-butyl ethacrylate,

25 . jso-butyl ethacrylate, L-butyl ethacrylate, 2-ethylhexy)
ethacrylate, decyl ethacrylate, 2,3-dihydroxypropyl acrylate,
2,3-dihydroxypropyl methacry‘late, 2-hydroxyethyl acrylate,
2-hydroxypropyl acrylate, hydroxypropyl methacrylate, glyceryl
monoacrylate, gl y'ceryl monomethacrylate,

15

30 acrylamide, methacrylamide, ethacrylamide, N-methyl acrylamide,
' N,N-dimethyT -acrylamide, N,N-dimethyl methacrylamide,
N-ethylacrylamide, N-isopropyl acrylamide, N-butyl acrylamide,
N-t-butyl acrylamide, N,N-di-n-butylacryl amide,

: N,N-diethylacrylamide, N-octyl acrylamide, N-octadecyl acrylamide,
35 N-phenyl acrylamide, N-methyl methacrylamide,
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-43-

I nsol ubl es
~dichloromethane is then evaporated to yield about-48 g (96% yi el d)

pol y( 2- et hyl -

11

Macr ononomer

2- oxazol i ne) alcohol. 5

Synthesis of Acrylate-Capped Poly(2-ethyl-2-o0xazoline)

al cohol

80 nL 10
(0.01056
at nosphere.

f or

36 hrs,

renove the

are

5

10

15

20

rd]

30

35

extracted with 300 nL of dichloronethane for 24 hours, and the
are r enoved by suction filtration. The

of
EXAMPLE
Al cohol

To a solution of 48 g of poly(2-ethyl-2-oxazoline)

(from EXAMPLE |) and 1.0-34&0.01056 nol) of triethylam ne in
of dichloronmethane is added dropwi se a solution of 0.95 g

NoathybBethacrylagide.chl ori de at O erkid@dwdimthxnylinﬂog,en

TheN,N-dimethglaminioethyli Xt ure i SacrPdhigé) rred at ?‘\,fi

n-ABkehPRaiiaiiyyi NG %Qbk‘l 3.’ HieRaf éa?ﬂim ht

methacrylamide, quaternized N-dimethylaminoethyl methacrylamide,
N,N-dimethylaminoethyl acrylate, N,N-dimethylamianoethyl
methacrylate, quaternized  N,N-dimethylaminoethy) acrylate,
quaternized N,N-dimethylaminoethyl methacrylate, 2-hydroxyethyl
acrylate, 2-hydroxyethyl methacrylate, 2-hydroxyethyl ethacrylate,
glyceryl acrylate, 2-methoxyethyl acrylate, 2-methoxyethyl
methacrylate, 2-methoxyethyl ethacrylate, 2-ethoxyethyl acrylate,
2-ethoxyethyl methacrylate, 2-ethoxyethyl ethacrylate, maleic
acid, maleic anhydride and fts half esters, crotonic acid,
ftaconic acid, angelic acid, diallyldimethyi ammonium chloride,
vinyl pyrrolidone. methyl vinyl ether, methyl vinyl ketone, male-
imide, vinyl pyridine, vinyl imidazole, vinyl furan, styrene
sulfonate, allyl a\cohoI. vinyl alcohol, vinyl caprolactam, and
mixtures thereof.

More preferred A monomers are those selected from the group
consisting of methyl acrylate, methyl methacrylate, methyl

‘ethacrylate, ethyl ' acrylate, ethyl methacrylate, ethyl

ethacrylate, p-butyl acrylate, p-butyl methacrylate, n-butyl
ethacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate,
2-ethylhexyl ethacrylate, N-octyl acrylamide, 2-methoxyethyl
acrylate, 2-hydroxyethy! acrylate, N,N-dimethylaminoethyl
acrylate, and mixtures thereof.

Most preferred A monomers are those selected from the group
consisting of p-butyl acrylate, 2-ethylhexyl acrylate, N-octyl
acrylamide, 2-methoxyethyl acrylite, 2-hydroxyethyl acrylate,
N,N-dimethylaminoethyl acrylate, and mixtures thereof.

hilic "B" Ma nom ,

A macromonomer is a large monomer unit, i.e. a macromolecular
monomer, which can be further polymerized with itself, with other
conventional monomers, or with other macromonomers. The term
"macromonomer® {s one that is familiar to the polymer chemist of
ordinary skill in the art. The hydrophilic "B" macromonomer units

ggprature
ed to
am ne
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15 renoved by evaporation under vacuum The resulting solid is then
redi ssolved in 200 nmL of dichloronethane, filtered, and evaporated

under vacuumto yield about 45.6 g (95%vyield) of the macr onononer .
Usi ng an anal ogous procedure the nethacrylate and ethacrylate 20
endcapped nmacronononers are prepared by replacing the acryl oyl

chloride with an equival ent nolar anount of nethacryl oyl chloride

and et hacryl oyl chloride, respectively.-15-

EXAMPLE |11 S| S nyl benzvl -

Synt he of Vi Capped .
ot Y (2. et hyl - 2- B A58 PIRIST aBIRIon € veryy Licsan Ropamer building blocksro
sol ution of 50 which. saMbendoymedf fromethe | podymerdzatiioneof nsmaller mofomenl of
acetonitrile isypdded aTmd XBUrcAdmoRome®46 dhcombal92% MAlde variet Oég”ma and

par avi nyl benzyl I des | | ablse fr.om.Al drJ.c Chem_cal ),
0.562 g (0 0037gﬁ16‘?§"%$ %“(c‘)’g}‘ﬁ%n‘? °Ji"&°e'r‘§ﬁ‘HA°‘o?"{)%‘ 3"93”0“"”{‘61 06% ribl ) of
N, N - di phehyl - [ 81ng) e prengrenemenionen nor combinasiens onf two ori smarkeers heat ed
aédgg[ %B] Sr:Lf 0][ nddroferiomers cdm be et il fredl t illﬁge{mﬁtd:a@@, the mac;@fo{?ﬂdé?% s q
adde 0 s iltered an
then precipi taf gédgqér?@ggg%% tﬂg:} etqgfrﬁ@?n{.tli 4’%‘%& t"’"°“""“"|b'r ecipitate
product is coll ect edhhydeaphitics B macxppenomensy capprdse from about 10% to

about 60%, more preferably from about 15% to about 50%, and most
10 preferably from about 20% to about 40%, by weight of the
copolymers. '

By the term “copolymerizable" as used herein is meant B
macromonomers that can be reacted with the A monomer in a
polymerization reaction wusing any conventional synthetic

15 techniques. "Copolymerization® is a term of art used to refer to
the simultaneous polymerization of two or more different monomers.
In the present invention, B macromonomers that are copolymerizable
with A monomers using conventional free radical -initiated
techniques are preferred. By the term “hydrophilic" as used
herein is meant B macromonomers that are soluble in or have an
affinity for water and/or other polar, water-soluble solvent
materials (e.g., methanol, ethanol, propanol, isopropanol and the
like). “Hydrophilic® is also a term of art used to described a
substance having a strong tendency to absorb water which results

~ in the swelling, solubilization, or dispersion of the substance in
water. Without being limited by theory, the hydrophilic B
macromonomer units are believed to contribute to the overall water
‘or alcohol soluble or dispersible properties of the copolymers.

B macromonomers that are useful herein contain an
ethylenically unsaturated moiety that is copolymerizable with the
A monomer. The term "ethylenically unsaturated® is used herein to
mean B macromonomers that contain at least one carbon-carbon
double bond (which can be mono-, di-, tri-, or tetra-substituted).
Typically, the preferred B macromonomers are those that are

35 - endcapped with the . ethylenically unsaturated mofiety. By
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-44- | under vacuum at anbient tenperature to yield about 45 g (90%

yi el d) of the nacronononer. EXAMPLE |V
Synt hesi s of Acryl ate-Capoed Poly(ethylene glycol)nmethyl Ether
Macr-ononomner To a solution of 50 g (0.01 nol) of

pol y(et hyl ene gl ycol ) met hyl ether having an average nol ecul ar wei ght
of about 5000 (commercially available from Al drich Chem cal Co.) and
4.05 g 10 (0.04 nol) of triethylaninfsin 400 nL of dichloronethane is
added dropwi se at O[err] C under a"nitrogen atnosphere a sol ution of
2.26 ¢

.26 i ( Gefttapped®) a@f_may!hevéinchiprhﬁgrt]distt%sgl gﬁ;&' étﬁggegné‘hwf
ot e a0 Sy lPREREIIGH 1T JLUEF, hind ¥ AN oL g

macromonomer. However, this definition of ®endcapped® 1is not
intended to 1imit the macromonomer to only those macromonomers
which terminate in a carbon-carbon double bond (whether mono-,
di-, tri-, or tetra-substituted).

The hydrophilic B macromonomers of the present invention can
be synthesized utilizing a variety of standard synthetic
procedures familiar to the polymer chemist of ordinary skill in
10 the art. Furthermore, these macromonomers can be synthesized
starting from commercially available polymers. Typically the
weight average molecular weight of the macromonomer is from about
1000 to about 200,000, more preferably from 1500 to about 30,000,
and most preferably from about 2000 to about 25,000.

~ For example, the hydrophilic B macromonomers can be
synthesized by the polymerization (acid, base, free radical, or
auto-initiated) of a hydrophilic monomer to form a polymer which
is subsequently reacted with or “"endcapped” with a structural unit
E, containing the ethylenically unsaturated moiety.
Alternatively, the B macromonomers can be synthesized starting
with commercially available hydrophilic polymers which are
"endcapped” with the structural wunit E. In yet another
alternative, the B macromonomer can be synthesized by starting
with the structural unit E, and polymerizing onto it the desired
hydrophilic monomer units. It {s to be understcod that in this
third alternative, the ethylenically unsaturated moiety of the E
unit s not consumed in the synthesis but its integrity is
preserved for subsequent copolymerization of the B macromonomer
with the A monomer units. A1l of the synthetic alternatives are
30 merely {llustrative in that any other suitable synthetic
procedures can be utilized to prepare the B macromonomers and
copolymers of the present inventfon.

The B macromonomers can be described by the following
formula

15
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15 filtered to renmove the insolubles. The solvent and any unreacted
triethylamne are renoved by evaporation under vacuum The
resulting solid is then redissolved in 300 nL of dichloronethane,
filtered, and evaporated under vacuumto.yield about 50 g (100%
yield) of the macronononer. 20 The above procedure is varied
using other polyethyl ene gl ycol )al kyl ethers (e.g. nethyl, ethyl,
2- et.hyl hexyl, decyl, dodecyl, cetyl, stearyl, lauryl, and nyristyl

wherein the polyner has an aver age"‘ﬁoﬂ ecul ar wei ght varying from
about 1000 to about

macr onononers. 25 xAEj‘di‘t?ﬁgg'agﬁﬁ)ictRgrﬁg&aidﬁiﬁ.heana”ﬁ" 0QHS 1Reher Fpdar capped

| .
endcapped aheut; Hhda Abert 29&5 b’r"@ﬁ‘éﬁbége ﬁ%ﬁ‘l‘éigﬁﬁ {ibrr‘]?gt QE&;F CIryI ae
chloride with more prefeeshlyvciremt aboutl a20 tooabaut oS50, hnesohdbat/| the '

E?(L\%Lgev and g C,PIOFEHEFWF%E CRhOT | grght €SpRiTage/ €l dolecul3P weight

-b |
acryl ate) - g?af t-p8 V(Egé'lttgu%—eﬁ- ?)9%&{;- abovk. Pr?fr%{edl'hé? r’rﬁ‘Bf%sFi ds 3
El ast oneri c Copolhydeaphilic monomer umiy selested fram othel@reppg cousisting obl ) of

”;”b“t g' ?ﬁrlyl gt e’oxiﬂfl_ines. .. 4 0anyra%az91 fnes, cappedikylene glycols,
pol y(2-ethyl - 2- 0xaz o) 1 psiroTRfhed OO - 2113 pyrrol idones, vinylpyridines,
allylpyridiens, vinylcaprolactams, allylcaprolactams,

10

vinylimidazoles, allylimidaoles, vinylfurans, allylfurans,
vinyltetrahydrofurans, allyltetrahydrofurans, and  mixtures.
thereof. More preferred is wherein X is a monomer unit selected
from the group consisting of N-alkyloxazolines, alkylene glycols,
and mixtures thereof. Most preferred is wherein X is a monomer
unit selected from N-alkyloxazolines.
£ §s a structural unit containing the ethylenically
unsaturated moiety or "endcapping” .group. Preferred is when E is
selected from the group consisting of vinyl, allyl, acryloyl,
methacryloyl, ethacryloyl, styryl, 3-vinylbenzyl, 4-vinylbenzyl,
3-vinylbenzoyl, 4-vinylbenzoyl, 1-butenyl, 1-propenyl, isobutenyl,
isoprenyl, cyclohexyl, cylcopentyl, and mixtures thereof. More
preferred is when E is selected from the group consisting of
vinyl, allyl, acryloyl, methacryloyl, ethacryloyl, 3-vinylbenzyl,
4-vinylbenzyl, 3-vinylbenzoyl, 4-vinylbenzoyl, 1-butenyl,
1-propenyl, {sobutenyl, and mixtures thereof. Most preferred is
when £ s selected from the group consisting of vinyl, aliyl,
acryloyl, methacryloyl, ethacryloyl, 3-vinylbenzyl, 4-vinylbenzyl,
and mixtures thereof. :
1 is an optionally present chemical moiety. In other words,
“n is an integer selected from zero and one. Without being limited
by theory, 1 can be derived from a chemical initiator or solvent
used in the synthesis of the B macromonomer. Nonlimiting examples
of such initiators from which 1 can be derived include hydrogen
fon, hydrogen radical, hydride {on, hydroxide {ion, “hydroxyl
radical, peroxide radical, peroxide anion, C1-20 carbocations,

15
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- 45- (from Exanple I1) i-n 100 nL of acetone is added 0.03 g (0.00018
nol) of azoisobutyronitrile (AIBN) initiator. The resulting

solution is refluxed slowy for about 20 hours. The reaction is . t hen
guenched by the addition of about 5 nL of methanol. The solution is
then poured into a teflon pan and the acetone is evaporated at room
tenperature under a funme hood. The resulting . polymer film-is :
redi ssovied in ethanol, filtered, and e ethanol i's then evaporated
to yield about 18.4 g of the thernoplastic el astoneric copol yner. 10

Al ternatively, Cppovaiaybdddors)e CYTEI0NGrBorANFadTBETQTRISIES 41%6Kitic and this
ﬂ]\?gﬁ?%ﬁ 'S UgShat & pﬁiw Canfdn ?raﬁ%ﬁﬁlﬂl}/ Voh? S)l];d tsrﬁgstqlit?tsegngmoniun

fons (e.g., C1-20 alkyl and C1-20 alkoxy substituted). I can be
derived from any useful solvent, nonlimiting examles of which
inlcude water, methanol ethanol, propanol, isopropanol, acetone,
hexane, dichloromethane, chloroform, benzene, and toluene.
Nonlimitihg examples of I include chemical moietfes selected from

the group consisting of H, C1-C6 alkyl, phenyl, 4-methylphenyl,

‘and benzyl; preferably H, methyl, ethyl, and phenyl; and more

10 preferably H, methyl, and ethyl. _

Representative examples of classes of endcapped B
macromonomers useful herein include those selected from the group
consisting of endcapped poly(N-alkyloxazolines), endcapped
polyalkylene glycol monoalkyl ethers, endcapped
poly(N-vinylpyrrolidones), endcapped poly(N-allylpyrrolidones),
endcapped polyvinylpyridines, endcapped polyallylpyridines,
endcapped polyvinylcaprolactams, endcapped polyallylcaprolactams,
endcapped polyvinylimidazoles, endcappped polyallylimidazoles,
endcapped polyvinylfurans, endcapped polyvinyltetrahydrofurans,
endcapped polyallylfurans, endcapped polyacrylic acids, endcapped
polymethacrylic acids, endcapped polyallyltetrahdyrofurans, and
mixtures thereof.

Preferred are macromonomers selected from the group
consisting of endcapped poly(N-alkyloxazolines), en¢cipped
polyalkylene glycol monoalkyl ethers, and mixtures thereof,

More preferred are endcapped poly(N-alkyloxazoline)
macromonomers.

Examples of endcapped poly(N-alkyloxazoline) macromonomers
are those having the following chemical formula:

15
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IS Synt hesi s of Poly n-butyl-co-2-nmet hoxyet hyl acryl at eI graft-pol y(2-
et hyl - 2- oxazol i ne) Thernopl astic El astoneric Copol ynmer: Method |

To a solution of 4.5 g (0.035 nol) of n-butyl acrylate, 2.5 g (0.0192
nmol ) of 2- met hoxy et hyl acryl ate and 3

pol y(2- et hyl - 2- oxazol i ne) macronmononer (from Exanple I1) in 40 nL 20 of
acetone is added 0.05 9 of AIBN initator. The resul ting

solution is refluxed slowy. for about 20.dyaurs. The reaction is t hen
guenched by the addition of about 5 nL of methanol. The solution is

t hen poured i nt ovwbeneds | BnaphinR'anare: Hadependentdyi selected Emaparat-edl.zgt room
tenperature Understﬂibl\%rhﬁﬂicha?%hiﬁﬁLﬂlkyﬂgngr'-’_b prefRFAHITER S#Jh

redi ssovled in e angd_t he, et hano en evaporated
to yield about QHE?%#" W g}gﬁr‘g g’?f'l 3" “atgyi'el%tﬁ?@hrc‘%pm%e

Al ternativel y, &F%‘Mgkt‘ﬁemm%m#sk d& ety omBnis 3 cepedymerizable, t hi s
procedure i8 usedtiﬂewcel)w amemmtaomlwmrﬁ ©f theceldq ﬂﬁb motety).

i nventi on. E E nt hesi s
of Pol y(n-butyl - Pregrred igxyg?'hyﬁ acry selec e“lgrﬁéﬁmt W@"ﬂp consisting o

et htl - 2- oxazol i n mer |§I astﬁcé'ﬂ‘_q"&st dl'ﬁ§ perytoxlel yetdaerylexlhodstyryl.35
3-vinylbenzyl, 4-vinylbenzyl, 3-vinylbenzoyl, 4&- -vinylbenzoyl,

1-butenyl, 1-propenyl,  {isobutenyl, isoprenyl, cyclohexyl,
10 cylcopentyl, and mixtures thereof. More preferred is when E is
selected from the group consisting of vinyl, aliyl, acryloyl,
methacryloyl, ethacryloyl, 3- viny1benzy1 4- viny'lbenzyl
3-vinylbenzoyl, 4-vinylbenzoyl, 1-butenyl, 1- -propenyl, isobutenyl,
and mixtures thereof. Most preferred is when E is selected from
the group consisting of vinyl, allyl, acryloyl, methacryloyl,
~ ethacryloyl, styryl, 3-vinylbenzyl, 4-vinylbenzyl, and mixtures
thereof. In the above structure m is preferably an integer-from
about 10 to about 2000, more preferably from about 15 to about
_ 300, and most preferably from about 20 to about 250.
20 Alternatively, other examples of endcapped
poly(N-alkyloxazoline) macromonomers are those having the
following chemical formula:

15

R- 0 -[-CHaCHoN-]g - CHp

25 . I
C=0
| . CH=CHp
R'
30 wherein R and R’ are independently selected from the group

consisting of H or Cj.g straight or branched chain alkyl, more
preferably R and R’ are independently selected from H, methyl, or
ethyl; and most preferably R 1s H and R’ is ethyl. In the above

: structure m 1s an integer from about 10 to about 2000, more
35
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- 46- To a 500 nL round-bottomed flask is added 20.8 9 (0.1623

nol ) of [err]-butyl acrylate, 11.2 g (0.0861 nol) of 2-nethoxyet hyl
acrylate, 0.30 g (0.002 nol) [err]-vinylbenzyl chloride, and 0.02 g

(0.00012 nol) of azoisobutyronitrile (AIBN) initator, in 200 nL of

acetone. The resulting solution is refluxed slowy for about 24 .
hours. The reaction is then quenched by the addition of about 5 mL of
nmet’hanol and cool ed to roomtenperat utgg- The sol vents-are renoved by
rotary evaporation and the resulting polymer is di ssolved in 250 nL of
dry acet oni triprefemydly from(abguy 3520a Rbout )3000 and ebst2peefeydblP-tromzol i ne and

0.44 g (0. 002%p#0t )200fc abslituzeo, odi de is added and the solution is
heated to 90[err]

filtered and t he s'@l‘-'&&n?g%pg%%‘o‘r"&l‘&& gndcappéd 3&3&%‘%@3#‘%28@’55( 86%
“yield) of the nacEppaapRerst i cuseflst obaneie  includeopacpyieyl  1endcapped

Al ternati%el y, pdly(2-ethying okixdl ime) o makethatrgtoylt hiendcapped edpplg(2-ethyl
oxazoline), styryl endcapped poly{2-ethyloxazoline), acryloyl
endcapped poly(2-methyl oxazoline), methacryloyl endcapped
poly{2-methyl oxazoline), ~ 3-vinylbenzoyl
poly(2-methyloxazoline), §-vinylbenzoyl
poly({2-methyloxazoline), and mixtures thereof.

The endcapped poly(N-alkyloxazoline) macromonomers can be
synthesized using standard synthetic procedures which involve
polymerizing, usually under acid-catalyzéd conditions, an
N-alkyloxazoline to yield a poly(N-alkyloxazoline) alcohol. This
alcohol can then be subsequently endcapped, employing standard
reaction procedures, with the desired ethylenically unsaturated
moiety using a reactive or activated form of an endcapping group.
Suitable activated endcapping groups include vinyl, allyl,
1-propenyl, 3-vinylbenzyl, 4-vinylbenzyl, 3-vinylbenzoyl, and
4-vinylbenzoyl halides {e.g. chlorides, bromides, and iodides),
and the acid chlorides and bromides derived from acrylic acid,
methacrylic acid, and ethacrylic acid. See, e.g., S.I. Shoda et
al., “Synthesis and Surfactant Property of Copolymers Having a
Poly(2-Oxazoline) Graft Chain®, Journal of Polymer Science: Part
A: Polymer Chemistry, vol. 30, pp. 1489-1494 (1992); T. Saegusa et -
al., "Macromolecular Engineering on the Basis of the
Polymerization of 2-Oxazolines, Makromol, Chem., Macromol. Symp.,
vol. 51, pp. 1-10 (1991);: S. Kobayashi et al., Macromolecules, vol
22, pp. 2878-2884 (1989), and U.S. Patent No. 4,011,376, to
30 Tomalia et al., fissued March 8, 1977; and U.S. Patent No.
3,786,116, to Milkovich et al., issued January 15, 1974; all of
which are incorporated herein by reference.

Aliernatively the polyoxazoline macromonomers can be
synthesized by polymerizing the monomers onto an appropriate
endcapping group. For example, the vinyl benzyl endcapped

endcapped

endcapped
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I's used to prepare other copolyners of the present invention.
Synt hesi s of Pol y(n-butyl co-2-4di net hyl am no) et hyl
20 graft-pol y(2-ethyl-2-oxazoline) Thernoplastic
To a solution of 7.2 g (0.0561 nol) of n-butyl
g (0.0305 nol) of 2-(dinethylam no)ethyl nethacryl ate,

EXAMPLE VI I |
met hacryl ate) -
El ast oneri c
acrylate, 4.8

resul ting

and 8.0 g pol y(2-et-hyl - 2-oxazol i ne) macronononer (from Exanple I1) in
80 nL of acetone is added 0.01 _g of AIBN initator. The

25 solution is refluxed slowy for ut 24 hours. The reaction is

then quenched [y1joRezAqnEst tﬂf‘b@fpr@ﬂﬂ!& P yRér PRIgNERhy1 - 2- 0k Eo1 1ne

solution is then,poure nto tef and, t tone,Ls
Svapor ated at 8K beAgside ot &natv'?agﬁahe=n%059b=??ﬁ°$’*£§uﬁ=. ng S
polymer filmi §XMEstvI ed in ethanol, filtered, and the ethanol
then evaporated tOAYk@H\dglﬂl?OuiefilB mergimfarbhmdtmemlmtene glycol

el ast oner igc copg)

30 S

and macrononers ﬁg‘h ether “{aﬁmm“ﬁl&?r%;‘ld nﬁi éby% Oa{ﬁ'e' n@bﬁm{\ ePOTTEFS

copol yners of tg?ée'iiﬂe%‘@ﬁt“‘ formuld hyent on.
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rocedure | prepare o

R"-[OCH2-CH)n-0-E
S _
R3
wherein R" 1s selected from Cl1-C40 straight or branched chain
alkyl, more preferably from C1-C8 straight or branched chain
alkyl, most preferably from C1-C4 straight or branched chain
alkyl, and most preferably methyl; R3 is selected from hydrogen,
methyl, ethyl, or n-propyl, more preferably from hydrogen or
methyl, most preferably from H. E 1{s a copolymerizable,
ethylenically unsaturated moiety (i.e. the endcapping moiety).
Preferred is when E is selected from the group consisting of
vinyl, allyl, acryloyl, methacryloyl, ethacryloyl, styryl,
3;viny1beu'zy1. 4-vinylbenzyl, 3-vinylbenzoyl, 4-vinylbenzoyl,
1-butenyl, 1-propenyl, isobutenyl, isoprenyl, cyclohexyl,
cylcopentyl, and mixtures thereof. More preferred is when .t is
selected from the group consisting of vinyl, allyl, acryloyl,
methacryloyl, ethacryloyl, 3-vinylbenzyl, 4-vinylbenzyl,
3-vinylbenzoyl, 4-vinylbenzoyl, 1-butenyl, 1-propenyl, isobutenyl,
and mixtures thereof. Most preferred is when E is selected from
the group consisting of vinyl, allyl, acryloyl, methacryloyl,
ethacryloyl, styryl, 3-vinylbenzyl, 4-vinylbenzyl, and mixtures
thereof. In the above structure, m is as described previously,
wherein m is preferably an {integer from about 20 to about 2000,
more preferably from about 30 to about 750, and most preferably
from about 40 to about 500. It is to be understood that in the
above structure, that when R3 is other than hydrogen that various
isomers of the resulting macromonomer are possible depending upon
the orientation of the individual glycol moieties. Therefore, the
structure depicted above for these endcapped polyalkylene glycol
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-47-

EXAMPLE X
fromthe fol
t echni ques.
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EXAMPLE | X Synt hesi s of Met hyl
Quat erni zed Pol Y(n-but Yl -co-2-(di met hyl am no) - et hyl
nmet hacr Yl ate) graft-pol y(2-ethyl -2-oxazoline) Thernoplastic
El ast omeri ¢ Copol yner To 10 grans of the copol ymer from EXAMPLE
VII1 dissovled in 80 grmas of ethanol is added dropwi se 4.32 g (0.0281
nol e) of dinmethylsulfate. The resulting solution is stirred for 2
‘hour s at roomtenperature. The solvent is renoved by rotary evorpation
to yi el d about 10 grans of the netay+ guat er ni zed copol yner. 10

| ouPGIAYT 6 hE 1508 HE0OTAY PR REE OB ORGHRAeE o I o
15 these materjatsliterang one particular isomeric structure.\\éi ght %

Highly preferred examples of endcapped polyalkylene glycol
monoalkyl ethers useful herein inlcude acryloyl! endcapped
polyethylene glycol monomethyl ether, 3-vinylbenzoyl endcapped
polyethylene glycol monomethyl ether, 4-vinylbenzoyl endcapped
polyethylene glycol monomethyl ether, methacryloyl endcapped
polyethylene glycol monomethyl ether, and mixtures thereof.

The endcapped polyalkylene glycol monoalkyl ethers can be
synthesized from the polyalkylene glycol monoalkyl ether and the
-reactive or activated form of an endcapping group employing
standard reaction procedures. Suitable activated endcapping
groups include vinyl, allyl, 3-vinylbenzoyl, and 4-vinylbenzoyl
halides (e.g. chlorides, bromides, and {iodides), and the acid
chlorides and bromides derived from acrylic acid, methacrylic
acid, and ethacrylic acfd. The polyalkylene glycol monoalkyl
ether can be synthesized from the corresponding polyalkylene
glycol using any of the alkylating agents well known in the art
(e.g., methyl iodide, methyl bromide, diazomethane, methyl
sulfate, ethy) iodide). Polyethylene glycols of various molecular
weight ranges, as well as their methyl ethers are commercially
available from Aldrich Chemical Company and Union Carbide
Corporation. Alternatively, the polyalkylene glycols can be
synthesized from the corresponding alkylene oxides and alkylene
g\yco]s'using standard synthetic procedures (e.g., the acid or
base catalyzed polymerization of alkylene oxides).
Synthesis of the Copolymers

In general, the copolymers can be made by free radical
polymerization of the A monomers with the B macromonomers. It is
not intended to necessarily exclude from this {nvention any
copolymers made by means other than free radical polymerization,
so long as the product has the desired physical properties. The

copolymers herein contain randomly repeating monomer units and
macromonomer units.
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A B C D Wat er QS 100

QS 100 @S 100 @S 100 Et hanol ( SDA 40) 79.0 79.0
79.0. . 90.0 Copol ynmer of Exanple Vi[err] 4.0 4.0

3.0 3.0 20 Fragrance 0.1 0.2
These products are prepared by first dissolving the pol yner in the
ethanol with stirring. The water and fragrance are then added with

stitring. The resulting hair spray congositions can 25 t hen be packaged
in a nonaerosol spray punp. Alt ernat i ¢ ly, the conposi tions can be

combi ned wi th convgt igghla1pr HRLIEE S o#1d eree rfaa&fﬁk ?g«gﬁﬂ?

?naerﬁsolh

to Y provmetteds vie Metlguiseniant See s dReexpmmiessdtin, Frinciptes 0 o
Al ternativel y,ofs Potymectzatben’si 8nd edidigr,epahediileyny Sins, 1981, pp.
copolyners of fp¢a4yel eyhY de'ifred hdnomers 2nd macromonomers are all placed in

5 a reactor, along with a sufficient amount of a mutual solvent -so
that when the reaction is complete the viscosity of the reaction
is reasonable. Typical monomer and macromonomer loadings are from
about 10% to about 50%, on a weight basis. Undesired terminators,
especially oxygen, can be removed as needed. This is done by
evacuation or by purging with an inert gas, such as argon or
‘nitrogen. The inftiator is introduced and the reaction brought to
the temperature needed for initiation to occur, assuming thermal
initiators are used. Nonlimiting examples of suitable initiators
include those selected from the group consisting of azo
initiators'. peroxide tnitiators, redox initiators, and
photochemical {nitiators. The polymerization s allowed to
proceed as long as needed for a high level of conversion to be
achieved, typically from a few hours to a few days. The solvent
is then removed, usually by evaporation or by precipitating the
copolymer by addition of a nonsolvent. The copolymer can be
further purified, as needed utilizing a variety of techniques
including filtration, extraction, trituration, membrane
separation, gel permeation chromatography, and like.

There are numerous variations on these procedures which are
entirely up to the discretion of the synthetic chemist (e.g.,
choice of degassing method and gas, choice of initiator type,
extent of conversion, reaction loading, etc). The choice of ini-
tiator and solvent are often determined by the requirements of the
particular monomers and macromonomer used, because different
monomers and macromonomers have different solubilities and
different reactivities to a specific initiator.

The copolymers of the present {invention can also be
synthesized by first presparing the backbone from the
polymerization of suitable monomers, followed by further
polymerization of the backbone with suitable hydrophilic monomers
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-48-
Oragni ¢ Content Hairspray
fromthe foll ow ng

EXAMPLE Xl - Reduced Vol atil e

Hai r spray conpositions are prepared
conponents utilizing conventional m Xxing

t echni ques. 5 I ngredi ents Wi ght %

Wat er Q&S 100 QS 100 QS 100 @S 100

Et hanol ( SDA 40) o 54.0 54.0 54.0 54.0

Copol ynmer of Exanple Vi[err] _2450 3.0 4.0 3.0 10
Fragrance _ 0. 05 0.2

Zthﬁzﬁolor \?md?ﬁt :t ﬁo‘:fﬂﬁ?ﬁ_ﬁ] g&iv\yglte’gfci mg fﬂﬂﬁ@.' VIHig imert-mhwsfocedure fok N _thﬁ
stirring. The r%gb'ﬁ%i‘ﬁ‘d‘gha’r‘r cﬁéﬂ‘%"@oh%%i’?g%ghﬁ{'g%mlggg in ewéﬁ‘\ﬁj p\éMcLaged
in a nonaerosol belpwy punp. Alternatively, the ’ ' :
Analysis of the copolymer reaction product and the extracted
materials, and the purified copolymer can be perfomred by
conventional analysis techniques known in the art. These include,
for example, nuclear magnetic resource (NMR), infrared molecular
spectroscopies, gel permeation/size exclusion chromatography,
membrane osmometry, and atomic absorption and emission
10 spectroscopies. |
_ Hair Care and Topical Skin Care Compositions
The copolymers of the present invention can be formulated
into a wide variety of product types, including mousses, gels,
lotions, tonics, sprays, shampoos, conditioners, rinses, hand and
15 body lotions, facial mofsturizers, sunscreens, anti-acne
preparations, topical analgesics, mascaras, and the 1like. The
carriers and additional components required to formulate such
products vary with product type and can be routinely chosen by one
skilled in the art. The following is a description of some of
"these carriers and additional components.

Carriers

20

r mpos i

The hair care compositions of the present invention can
comprise a carrfer, or a mixture of such carriers, which are
suitable for application to the hair. The carriers are present at
from about 0.5% to about 99.5%, preferably from about 5.0% to

about 99.5%, more preferably from about 10.0% to about 98.0%, of

the composition. As used herein, the phrase “suitable for
application to hair®" means that the carrier does not damage or
negatively affect the aesthetics of hair or cause irritation to
the underlying skin.

Carriers suitable for use with hair care compositions of the
present invention include, for example, those used in the
formulation of hair sprays, mousses, tonics, gels, shampoos,
conditioners, and rinses. The choice of appropriate carrier will
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conposi tions can be conbined with conventional propellants and
packaged in an aerosol spray. These hair sprays are useful for
application to the hair to provi de a styling and hol di ng benefit. 20

1 Arternatively, spray conpositions are prepared using the
copol ynmers of Exanples V and VIII.

EXAMPLE XI'I 25 Mousse Mousse conpositions are

pr epar ed
from the fol |l ow ng conponentsaglt i li zi ng conventional m xing
t echni ques. I ngredi ents Wi ght[err]

30 At er also depend on the particul@s dapolymer to @ a¥d, and Qhethed

Copol ynmer of Etaemproduck! forfivaked is meart Q9 be Ieft on ¢nheQurfac goehhﬁgh
Laur an de DEA

0. (? Sodi um
Met hyl O eyl Tgtﬁris applied 1(e6g]. haoir g’prfys.}nousse, onjcor-gel) or ﬂ\'hﬁﬁ#l—lydantm n
0.78 0. réf after us®) (¢en. , 3shampooy) ensdi tion@nTRinse) . 0. 20
0.20 5 0.20 The carriers used herein can include a wide range of

components conventionally used in hair care compositions. The

carriers can contain a solvent to dissolve or disperse the

particular copolymer being used, with water, the C1-C6 alcohols,

and mixtures thereof being preferred; and water, methanol,
10 ethanol, isopropanol, and mixtures thereof being more preferred.
The carriers can also contain a wide variety of additional
‘materials inlcuding, but not limited to acetone, hydrocarbons
(such as isobutane, hexane, decene), halogenated hydrocarbons
(such as Freons), linalool, esters (such as ethyl acetate, dibuty!
phthalate), and volatile silicon derivatives {especially siloxanes
such as phenyl pentamethyl disiloxane, methoxypropyl heptamethyl
cyclotetrasiloxane, chloropropyl'pentamethyl disiloxane, hydroxy-
propy! pentamethyl disiloxane, octamethy! cyc!otetrasiloxane,
decamethyl cyclopentasiloxane, cyclomethicone, and dimethicone
having for example, a viscosity at 25°C of about 15 centipoise or
less), and mixtures thereof. When the hair care composition is a
hair spray, tonic, gel, or mousse the preferred solvents include
water, ethanol, volatile silicone derivatives, and mixtures
thereof. The solvents used in such mixtures may be miscible or
immiscible with each other. Mousses and aerosol hair sprays-can
also utilize any of the conventional propellants to deliver the
material as a foam (in the case of a mousse) or as a fine, uniform
spray (in the case of an aerosol hair spray). Examples of
suftable propellants 1include materials such as trichloro-
fluoromethane, dichlorodifliuoromethane, difluoroethane,
dimethylether, propane, n-butane or isobutane. A tonic or hair
spray product having a low viscosity may also utilize an emul-
sifying agent. Examples of suitable emulsifying agents include
nonfonic, cationic, anionic surfactants, or mixtures thereof.
Fluorosurfactants are especially preferred, particularly if the
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- 49- Pol yoxyal kyl at ed i sost earyl Al cohol [err]

0. 10 0. 10 0. 10 Fragrance 0. 10
0.10 0.10 Propel | ant 3 7.0 7.0

7.0 5 These products are prepared by first dissolving the

pol ymer in water with stirring. The remai ni ng ingredi ents, except

t he propellant, are then added with stirring. The
resul ti ng nousse concentrate can then Rkgggonmbined with 10 conventi onal
propellants (e.g., Propellant A46) and packaged in an aer osol spray.

These nousses ?rp_eodusefiula hetr aprlyi mbﬂuiémaﬁmﬁohﬁéipeémly if it P{Q}/it de a
' ns
e STl S
2Avai |l abl e as Ae‘Pg’é'ﬂ $» Such-as) alcohols,” and relatively high levels of water
: (e.g., in excess of about 10%, by weight water). If such an
5 emulsifying agent is used, it {s preferably present at a level of
from about 0.01% to about 7.5% of the composition. The level of
propellant can be adjusted as desired but is generally from about
3% to about 30% of mousse compositions and from about 15% to about
50% of the aerosol hair spray compositions.

Suitable spray containers are well known in the art and
include conventional, non-aerosol pump sprays i.e., "atomizers,®
aerosol containers or cans having propellant, as described above,
and also pump aerosol containers utilizing compressed air as the
propellent. Pump aerosol containers are disclosed, for example,
in U.S. Patents 4,077,441, March 7, 1978, Olofsson and 4,850,577,
July 25, 1989, TerStege, both incorporated by reference herein,
and also in U.S. Serial No. 07/839,648, Gosselin, Lund, Sojka, and
Lefebvre, filed February 21, 1992, “Consumer Product Package
Incorporating A Spray Device Utilizing Large Diameter Bubbles.
Pump aerosols hair sprays using compressed air are also currently
marketed by The Procter & Gamble Company under their tradename
VIDAL SASSOON AIRSPRAY® hair sprays.

Where the hair care compositions are conditioners and rinses
the carrier can include a wide variety of conditioning materials.
Where the hair care compositions are shampoos, the carrier can
include surfactants, suspending agents, thickeners etc. Various
additional components wuseful 1in hair care compositions are
described in U.S. Patent No. 5,106,609, to Bolich, Jr. et al.,
issued April 21, 1992; and U.S. Patent No. 4,387,090, to Bolich,
30 Jr. issued June 7, 1983; which are {incorporated by reference
_herein. Some of these additional components are described below.
Jopical Skin Care Compositions

The topical cosmetic and pharmaceutical compositions of the
present finvention can comprise a carrier. The carrier should be

*cosmetically and/or pharmaceutically acceptable”, which means
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3Avail able as a mixture of 82.46% i sobut ane, 16.57% propane, and
0. 001% but ane. 20

EXAMPLE XI | |
Hai r- Toni c Hair tonic conpositions are prepared fromthe
foldowing 25 conponents utilizing conventional m xing techniques.
I ngredi ents _ Wi ght % Et hanol ('SDA 40)
Q@S 100 Q@S 100 Q@S 100 Copol ynmer of Exanple Vi[err]
0. 75 1.00 . 1.25 30 Fragrance 0. 10
0. 20 0. 30

These prod'L?r?ts are prepared by dissolving the
gggygﬁ; in thethat . the caﬁtiggnﬁl sU¥thbh & b topftat "ghpl IR AIYD Qgetsk?nf ragrance
has good aesthetic properties, is compatible with the copolymers
of the present invention and any other components, and will not
cause any untoward safety or toxicity concerns.

The carrier can be in a wide variety of forms. For example,
emulsion carriers, including, but not limited to, oil-in-water,
water-in-oil, water-in-oil-in-water, and ofl-in-water-in-silicone
emulstons, are useful herein. These emulsions can cover a broad
range of viscosities, e.g, from about 100 cps to about 200,000
cps. These emulsions can also be delivered in the form of sprays
using efther mechanical pump containers or pressurized aerosol
containers using conventional propellants. . These carriers can
also be delivered in the form of a mousse. Other suitable topical
carriers include anhydrous 1iquid solvents such as oils, alcohols,
and silicones (e.g., mineral ofl, ethanol, isopropanol,
dimethicone, cyclomethicone, and the 1ike); aqueous-based single
phase liquid solvents (e.g., hydro-alcoholic solvent systems); and
thickened versions of these anhydrous and aqueous-based single
phase solvents (e.g., where the viscosity of the solvent has been
increased to form a solid or semi-solid by the addition of
appropriate gums, resins, waxes'. polymers, salts, and the like).
Examples of topical carrier systems useful 14in the present
invention are described in the following four references all of
which are incorporated herein by reference in their entirety: "Sun
Products Formulary" Cosmetics & Tofletries, vol. 105, pp. 122-139
(December 1990); “"Sun Products Formulary", Cosmetics & Tojletries,
vol. 102, pp. 117-136 (March 1987); U.S. Patent No. 4,960,764 to
Figueroa et al., issued October 2, 1990; and U.S. Patent No.
4,254,105 to Fukuda et al., issued March 3, 1981.

The carriers of the skin care compositions can comprise from
about 50% to about 99% by weight of the compositions of the
present invention, preferably from about 75% to about 99%. and
most preferably from about 85% to about 95X.

Preferred cosmetically and/or pharmaceutically acceptable
topical carriers include hydro-alcoholic systems and oil-in-water
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-50- - These hair tonics are useful for application to the hair to

provide a styling and hol di ng benefit. 1 Alternatively, tonic
conpositions are prepared using the copol ymers of Exanples V and

VI L. EXAMPLE XI V Hai r

Condi ti oner A hair conditioner conposition is prepared fromthe
follow ng 10 conponents utilizing conventional m xing techniques.

| ngredi ent . Wi ght Stvlina Agent Prem x
Copol yner of Exanple IX =28~ 00 15 ° Silicone Premx

(?Iyl:: g?gfr g:lml O)E%Hl:sﬁm& When 1','hf0 carrier Qs 310 hydro-aico toi‘ﬂ? tsr}\él:em, the

carrier can comprise. from about 1% to about 99% of ethanol,
isopropanol, or mixtures thereof, and from about 1% to about 99%
of water. More preferred is a carrier comprising from about 5% to
about 60% of ethanol, isopropanol, or mixtures thereof, and from
about 40% to about 95% of water. Especially preferred is a
carrier comprising from about 20% to about 50% of ethanol,
isopropanol, or mixtures thereof, and from about 50% to about 80%
of water. When the carrier is an oil-in-water emulsion, the
carrier can include any of the common excipient ingredients for
preparing these emulsions. Additional components useful in

formulating these topical compositions are. further described
below.

10

ition mpg¢
A wide variety of additional components can be employed in
the hair care and topical skin compositions herein. Non-limiting
examples include the following:
Pharmaceutica) Activ

15

The compositions of the present invention, especially the
topical skin care compositions, can comprise a safe and effective
amount of a pharmaceutical active. The phrase “safe and effective
amount®, as used herein, means an amount of an active high enough
to significantly or positively modify the condition. to be treated,
but low enough to avoid serious side effects (at a reasonable
benefit/risk ratio), within the scope of sound medical judgement.
A safe and effective amount of the pharmaceutical active will vary
with the specific active, the ability of the composition to
penetrate the active through the skin, the amount of composition
to be applied, the particular condition being treated, the age and
physical condition of the patient being treated, the severity of
the condition, the duration of the treatment, the nature of
concurrent therapy, and like factors.

The pharmaceutical actives which can be wused in the
compositions of the present invention preferably comprise from
about 0.1% to about 20% by weight of the compositions, more
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Main Mx 20 Wat er _ QS100 Cet yl

Al cohol 1.00 Quaternium 18[err]

0. 85. St earyl Al cohol 0.70 Hydr oxet hyl
cel.l ul ose 0.50 25 Cet earet h-20

0. 35 Fragrance - 0.20 Di net hi cone
copol yol _ 0. 20 Ctric Acid .

0.13 Met hyl chl or oi sot hi azol i nongggand) 30

met hyl i sot hi azol i none 0.04 Sodi um Chl ori de

0.01

prefaitabl yrfodn abouts Opl%e parabdub 0% prind imost Prefdras) yMedom M x

i ngredi ents, heglgupd h® ep%u@%&er rﬂi&WeEhofn ;ﬁnhﬂﬁcecﬁqgalc%{fveg t.ﬁayt o

mlling while

coolin to bout 45 err
REPLACEVENT SHEBFO be use
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Nonlimiting examples of pharmaceutical actives can include
the following:

Useful phafmaceutical actives in the compositions of the
present {nvention include anti-acne drugs: Anti-acne drugs
preferred for wuse in the present invention d{nclude the
keratolytics such as salicylic acid, sulfur, lactic acid,
glycolic, pyruvic acid, urea, resorcinol, and N-acetylcysteine;
retinoids such as retinoic acid and its derivatives (e.g., cis and
trans); antibiotics and antimicrobials such as benzoy! peroxide,
octopirox, erythromycin, zinc, tetracyclin, triclosan, azelaic
acid and its derivatives, phenoxy ethanol and phenoxy proponol,

“ethylacetate, clindamycin and meclocycline; sebostats such as

flavinoids; alpha and beta hydroxy acids; and bile salts such as
scymnol sulfate and its derivatives, deoxycholate, and cholate.
Preferred for use herein is salicylic acid.

Useful pharmacetuical actives in the compositions of the
present invention include non-steroidal anti-inflammatory drugs
(NSAIDS).  The NSAIDS can be selected from the following
categories: propionic acid derivatives; acetic actd derivatives;
fenamic acid derivatives; biphenylcarboxylic acid derivatives; and .
oxicams. All of these NSAIDS are fully described in the U.S.
Patent 4,985,459 to Sunshine et al., issued January 15, 1991,
incorporated by reference herein. Most preferred are the
propionic NSAIDS 1{ncluding but not 1limited to aspirin,
acetaminophen, i{buprofen, naproxen, benoxaprofen, flurbiprofen,
fenoprofen, fenbufen, ketoprofen, indoprofen, pirprofen,
carprofen, oxaprozin, pranoprofen, miroprofen, tioxaprofen,
suprofen, alminoprofen, tiaprofenic acid, fluprofen and bucloxic
acid. Also useful are the steroidal anti-inflammatory drugs
including hydrocortisone and the like.

Useful pharmaceutical actives in the compositions of the
present invention include antipruritic drugs. Antipruritic drugs
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-51- prem xi es are add separately with noderate agitation and the

resultatn conditioner is allowed to cool to roomtenperature.

This product is useful as a rinse off hair conditioner. 1
Conwercially available from General Electric. 2 Di net hyl

D (‘Hydrogenated Tal | ow) Ammoni um Chl ori de

EXAMPLE XV Shanpoo Conposition 10 A shanpoo conposition
prepared from the follow ng cygaonents utilizing conventi onal
m xi ng techni ques. | ngredi ents Vi ght %

Styling Agent
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preferred for inclusion in compositions of the present invention
include pharmaceutically-acceptable salts of methdilizine and
trimeprazine. .

Useful pharmaceutical actives in the compositions of the
present invention include include anesthetic drugs. Anesthetic
drugs preferred for {inclusion in compositions of the present
invention include pharmaceutically-acceptable salts of lidocaine,

bupivacaine, chlorprocaine, dibucaine, etidocaine, mepivacaine,

tetracaine, dyclonine, hexylcaine, procaine, cocaine, ketamine,
pramoxine and phenol. ' '

Useful pharmaceutical actives in the compositions of the
present invention include antimicrobial drugs (antibacterial,
antifungal, antiprotozoal and antiviral drﬁgs). Antimicrobial
drugs preferred for inclusion in compositions of the present
invention include pharmaceutically-acceptable salts of B-lactam
drugs, quinolone drugs, ciprofloxacin, norfloxacin, tetracycline,
erythromycin, amikacin, triclosan, doxycycline, capreomycin,
chlorhexidine, chlortetracycline, oxytetracycline, clindamycin,
ethambutol, metronidazole, pentamidine, gentamicin, kanamycin,
lineomycin, methacycline, methenamine, minocycline, neomycin,
netilmicin, paromomycin, streptomycin, tobramycin, miconazole and
amanfadine. Antimicrobial drugs preferred for inclusion in
compositions of the present invention include tetracycline
hydrochloride, erythromycin estolate, erythromycin stearate
(salt), amikacin sulfate, doxycycline hydrochloride, capreomycin
sulfate, chlorhexidine gluconate, chlorhexidine hydrochloride,

.chlortetracycline hydrochloride, oxytetracycline hydrochloride,

clindamycin hydrochloride, ethambutol hydrochloride, metronidazole
hydrochloride, pentamidine hydrochloride, gentamicin sulfate,
kanamycin sulfate, 1lineomycin hydrochloride, methacycline
hydrochloride, methenamine hippurate, methenamine mandelate,
minocycline hydrochloride, neomycin sulfate, netilmicin sulfate,
paromomycin sulfate, streptomycin sulfate, tobramycin sulfate,
miconazole hydrochloride, amanfadine hydrochloride, amanfadine
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15 Copol yner from Exanple 1 X 1.00

Prem x
Silicone gum 0. 50 Di met hi cone, 350 cs fluid
0.50 20 Main M x Viat er Q5100
Ammoni um | auryl sulfate 11. 00 Cocam de MEA
2.00 25 Et hyl ene gl ycol distearate 1.00 Xant han Gum
1.20 Met hyl chl or oi sot hi azol i none (and)
met hyl i sot hi azol i none 0. 04 <33« Citric Acid to pH 4.5 as
needed 30 The Main Mx is prepared by first dissolving the

xanthan gum sulfate,i Aridiesamat ectopirdx,cpamachldrometha mydenol, nystatid.enai ning

Main M x to],‘gmt@cﬂnergﬁtﬂrmgza(;ded and the I\/al n M X 1s heated to
150[err]F with

0 r 1/2 hou [ ent and the
Premix are then A1%° "segﬂiia‘lfreﬁ‘edﬁﬁni'ﬁné‘frl 9¢ A9 gﬁ A @gnﬂ%‘df% of
agi tation bet Yfesunscreening agents are described in U.S. Patent No. 5,087,445,
5

to Haffey et al., issued February 11, 1992; U.S. Patent No.
. 8,073,372, to Turner et al., issued December 17, 1991; U.S. Patent
No. 5,073,371, to Turner et al. issued December 17, 1991; and
Segarin, et al., at Chapter VIII, pages 189 et seq., of Cosmetics
Science and Technology, all of which are incorporated herein by
reference in their entirety.

Preferred among those sunscreens which are useful in the -
compositions of the instant invention are those selected from the
group consisting of 2-ethylhexyl p-methoxycinnamate, 2-ethylhexy!l
N,N-dimethyl-p-aminobenzoate, p-aminobenzoic
2-phenylbenzimidazole-5-sulfonic acid, octocrylene,
homomenthyl salicylate, octyl salicylate,
4,4’ -methoxy-t-butyldibenzoylmethane, 4-isopropy!
dibenzoyIlmethane, 3-benzylidene camphor, 3-(4-methylbenzyidene)

camphor, titanium dioxide, 2inc oxide, silica, iron oxide, and
mixtures thereof.

10

;cid,
oxybenzone,

18

20

Stil1l other useful sunscreens are those disclosed in U.S.
Patent No. 4,937,370, to Sabatell{, issued June 26, 1990; and U.S.
Patent No. 4,999,186, to Sabatelli et al., issued March 12, 1991;
these two references are incorborated by reference herein in their
entirety. The sunscreening agents disclosed therein have, in a
single molecule, two distinct chromophore moleties which exhibit
different ultra-violet radfation absorption spectra. One of the
chromophore mofeties absorbs predominantly in the UVB radiation
range and the other absorbs strongly in the UVA radiation range.
These sunscreening agents provide higher efficacy, broader UV
absorption, lower skin penetration and longer lasting efficacy
relative to conventional sunscreens. Especially preferred
examples of these sunscreens include those selected from the group
consisting of 4-N,N-(2-ethylhexyl)methylaminobenzoic acid ester of
2,4-dihydroxybenzophenone, 4-N,N-(2-ethylhexyl)methylaminobenzoic
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-52- addi ti
cooled to room

ons, and the entire mxture isstirred while the batch is

tenperature. For varied: particile size, the

Styling AGent and Prem x can be added at different tines using

or both high shear m xing (high speed dispersator) or nor mal
agitation. Thi s shanpoos is useful for cleansing the hear
for providing a styling benefit.

Exanpl e XVI 10

conposition is nade by conbining the fol & ng

conventional m xi
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Anti - Acne Cconposition An anti-acne

£ EXUPOLARY 4-hydroxydibenzoyimethane, 4-N,N- (2-ethylhexyl)-
methylaminobenzoic acid ester of 2-hydroxy-4-(2-hydroxyethoxy)ben-
zophenone, 4-N,N-(2-ethylhexyl)-methylaminobenzoic acid ester of

. 4-(2-hydroxyethoxy)dibenzoyimethane, and mixtures thereof.

Generally, the sunscreens can comprise from about 0.5% to
about 20% of the compositions useful herein. Exact amounts will
vary depending upon the -sunscreen chosen and the desired Sun
Protection Factor (SPF). SPF 1{s a commonly used measure of
photoprotection of a sunscreen against erythema. See Federal
Register, Vol. 43, No. 166, pp. 38206-38269, August 25, 1978,
which is incorporated herein by reference in its entirety.

Also useful in the present invention are sunless tanning
agents including dihydroxyacetone, glyceraldehyde, indoles and
their derivatives, and the 1ike. These sunless tanning agents may
also be used in combination with the sunscreen agents.

Other useful actives include skin bleaching (or lightening)

‘agents including but not limited to hydroquinone, ascorbic acid,

kojic acid and sodium metabisulfite.
Other useful actives which are especially useful for hair
care compositions include anti-dandruff actives such as zinc

pyrithione, octopirox, selenium disulfide, sulfur, coal tar, and
the like. '

Conditioners .
Conditioning agents useful herein, and especially useful for

hair care compositions, include hydrocarbons, silicone fluidg. and
cationic materials. '

The hydrocarbons can be either straight or branched chain and

can contain from about 10 to about 16, preferably from about 12 to
about 16 carbon atoms. -Examples of suitable hydrocarbons are
decane, dodecane, tetradecane, tridecane, and mixtures thereof.
Silicone conditioning agents useful herein can include either
cyclic or linear polydimethylsiloxanes, pheny and alkyl phenyl
silicones, and silicone copolyols. The linear volatile silicones
generally have viscosities of less than about 5 centistokes at

conponent s usi ng

ei t her .

and
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.15 | ngr edi ent Wi ght %

WAt er
QS OO Salicylic Acid 2.0
Copol ynmer from Exanple Vi[err] 2.0 Et hanol ( SDA 40)
40.0 20 The conpositon display skin penetration of the
salicylic acid as well as inproved skin reel and residue
characteristics and is useful for the treatnment of acne. 25
Al'ternatively, the anti-acne conpositiofyg are prepared using the

copol yners of Exanples VIII and | X 30
250C, while the cylic materials have viscosities less than about
10 centistokes.

Cationic cohditioning agents useful herein can include
quaternary ammonium salts or the salts of fatty amines. Preferred

5 quaternary ammonium salts are dialkyl dimethyl ammonium chlorides,
wherein the alkyl groups have from 12 to 22 carbon atoms and are
derived from long-chain fatty acids. Representative examples of
quaternary ammonfum salts include ditallow dimethyl ammonium
chloride, ditallow dimethyl ammonium methyl sulfate, dihexadecyl

10

dimethyl ammonium chloride, and di(hydrogenated tallow) ammonium
chloride. Other qauternary ammonium salts useful herein are
dicationics such as tallow propane diammonium dichloride.
Quaternary imidazolinium salts are also useful herein. Examples
of such materials are those imidazolinium salts containing Cl12-22
15 alkyl groups . such

1-methyl-1-{({stearoylamide)ethyl])-2-heptadecyl-4,
S-dihydroimidazolinium chloride,
1-methyl-1-[(paimitoylamide)ethyl]}-2-octadecyl-4,5-dihydroimidazo-
Tinium chloride and
1-methyl-1-[(tallowamide)-ethyl}-2-tallow-imidazolinium methyl
sulfate. Also useful herein are salts of fatty amines. Examples
of such compounds include stearylamine hydrochloride, soyamine
hydrochloride, and stearylamine formate. Useful conditioning
agents are disclosed in U.S. Patent No. 4,387,090, to Bolich,

issued June 7, 1983, which is incorporated by reference herein.
u n n istur

as

20

25

The compositions of the présent invention can contain one or
more humectant or moisturizing materials. A variety of these
materials can be employed and each can be present at a level of
from about 0.1% to about 20%, more preferably from about 1% to
about 10% and most preferably from about 2% to about 5%. These
materials include urea; guanidine; glycolic acid and glycolate
salts (e.g. ammonium and quaternary alkyl ammonium); lacti; acid
and lactate salts (e.g. ammonfum and quaternary alkyl ammonium);
aloe vera in any of its variety of forms (e.g., aloe vera gel);
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Exanpl e XVI | "~ Topi cal Anal gesi ¢ Conposition A topica
anal gesi ¢ conposition is made by conbining the fol |l ow ng
i ngredients utilizing conventional m xing techniques. 5 o
I ngr edi ent Wi ght Water, Purified
Q5100 | bupr of en ' 2.0
Copol ynmer from Exanple Vi[err] 2.0 -34=- Et hanol ( SDA 40)
20.0 10 The conpositions display skin penetration of the
i bupr of en polyhydroxy alcohols such as sorbitol, glycerol, hexanetriol,
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propylene glycol, butylene glycol, hexylene glycol and the 1ike;
polyethylene glycols; sugars and starches; sugar and starch
derivatives (e.g., alkoxylated glucose); hyaluronic acid;
lactamide monoethanolamine; acetamide monoethanolamine; and
mixtures thereof. Preferred humectants and moisturizers are
glycerol, butylene glycol, hexylene glycol, and mixtures thereof.
Surfactants

The compositions of the'present invention, especially the
shampoo and conditioner compositions, can contain one or more
surfactants. These surfactants are useful adjuncts for the
carriers of the present compositions, and are not required for
solubilizing or dispersing the copolymers of the present
invention. For a shampoo, the level is preferably from about
10% to about 30%, preferably from 12% to about 25%, of the
composition. For conditioners, the preferred level of surfactant
is from about 0.2% to about 3%. Surfactants useful in
compositions of the present invention include anionic, nonionic,
cationic, zwitterionic and amphoteric surfactants. A wide variety
of surfactants useful herein are disclosed in U.S. Patent No.
5,151,209, to Mc Call et al., issued Septeﬁber 29, 1992; U.S.
Patent No. 5,151,210, to Steuri et al., issued September 29,
1992; and U.S. Patent No. 5,120,532, to Wells et al., issued June
9, 1992, all of which are incorporated by reference herein.

Nonlimiting examples of -these surfactants include anionic
surfactants such as alkyl and alkyl ether sulfates. These
materials typically have the respective formulae ROSO3M and
RO{C2H40)xSO3M, wherein R is alkyl or alkenyl of from about 10 to
about 20 carbon atoms, x is 1 to 10, and M is a water-soluble
cation such as ammonium, sodium, potassium and triethanolamine.
Another suitable class of anionic surfactants are the water-

soluble salts of the organic, sulfuric acid reaction products of
the general formula: '

R1—S03—M

REPLACEMENT SHEET

26 MAR 1997




active as well as inproved skin feel and residue characteristics

together with excellent noisturizing, enolliency,
absorption characteristics. 15

anal-agesi ¢ conpositions are prepared

Exanpl es VI I

Sunl ess Tanni ng Conposition
i s rmade by conbining the

convent i onal
Weight % 25 wherein R} is ché¥easfroh the group consistdagEiof a straight or

gs 100
Car boner
0. 15
Phase 8

9342
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rub-in and
1 Alternatively, the topical

and | X Exanpl e

A conposition for sunless

_ fol l owhagg ingredients utilizing
m xi ng techni ques. | ngredi ents

aving
from ahout,|§ to abput @ﬁrugryfﬁgagiy gbbut 12 to about hg,lg;lggn

atoms; amPQi20sMat hoati6h.ucokdditidnel examples of anionic
synthetic surfactants which come within the terms of the present
invention are the reaction products of fatty acids esterified with
isethionic acid and neutralized with sodium hydroxide where, for
example, the fatty acids are derived from coconut o0il; sodium or
potassium salts of fatty acid amides .of methyl tauride in which
the fatty acids, for example, are derived from coconut oil. Still
other anionic synthetic surfactants include the class designated
as succinamates, olefin sulfonates having about 12 to about 24
carbon atoms, and B-alkyloxy alkane sulfonates. Many additional
nonsoap synthetic anionic surfactants are described in
McCutcheon’s, Detergents and Emulsifiers, 1984 Annual, published
by Allured Publishing Corporation, which is incorporated herein by
reference. Also U.S. Patent 3,929,678, Laughlin et al., issued
December 30, 1975, discloses many other anionic as well as other

branched “¥Rn) @Et\frﬁfw Eiﬁgﬁ’%ﬂﬁvh;%urbon radigal , hs

- surfactant types and is-incorporated herein by reference.

Nonionic surfactants useful herein are preferably used in
combination with an anionic, amphoteric or zwitterionic
surfactant. These nonfonic surfactants can be broadly defined as
compounds produced by the condensation of alkylene oxide groups
(hydrophilic in nature) with an organic hydrophobic compound;
which may be aliphatic or alkyl aromatic in nature.

Catfonic surfactants useful in compositions of the present
invention are disclosed in the following documents, all
incorporated by reference herein: M.C. Publishing Co.,

utcheon’ et nt mulsifiers, (North American edition
1979); Schwartz, et al., Surface Active Agents, Their Chemistry
and Technoloqy, New York: Interscience Publishers, 1949; U.S.
Patent 3,155,591, Hilfer, issued November 3, 1964; U.S. Patent
3,929,678, Laughlin, et al., issued December 30, 1975; U.S. Patent
3,959,461, Bailey, et al., issued May 25, 1976; and U.S. Patent
4,387,090, Bolich, Jr., issued June 7, 1983. If included in the

usi ng the copol yners of

XViil 20
t anni ng

2.00
980[ err]
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- 54-

M neral Ql
1.00

Cetyl Al cohol
2.50

Cet et h- 10
Phosphat e
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D stearate , 2.00
Tocopheryl Acetate 1.20
' 2.00 ' St earyl Al cohol
Shea Butter 1.00 5
1.00 Cet ear et h- 20
Ceteth-2 1.00
-3¢l. 00 10 DEA- Cet yI

' 0.75
compositions of the present invention, the cationic surfactant is

present at from about 0.05% to about 5%.

Iwitterionic surfactants are exemplified by those which can
be broadly described as derivatives of aliphatic quaternary
ammonium, phosphonium, and sulfonium compounds, in which the
aliphatic radicals can be straight or branched chain, and wherein
one of the aliphatic substituents contains from about 8 to about
18 carbon atoms and one contains an anionic water-solubilizing
group, e.g., carboxy, sulfonate, sulfate, phosphate, or
phosphonate. Other zwitterionics such as betaines are also useful
in the present invention. Examples of betaines include the high
alkyl betaines, such as coco dimethyl carboxymethyl betaine,
lauryl dimethyl carboxymethyl betaine, laur}] dimethyl alpha-
carboxyethyl betaine, cetyl dimethyl carboxymethyl- betaine, lauryl
bis-{2-hydroxyethyl) carboxymethyl . betaine, stearyl bis-(2-
hydroxypropyl) carboxymethyl betaine, 61ey1 dimethyl gamma-
carboxypropyl betaine, lauryl bis-(2-hydroxypropyl)alpha-
carboxyethyl betaine, coco dimethyl sulfopropyl betaine, stearyl
dimethyl sulfopropyl betaine, lauryl dimethyl sulfoethyl betaine,
lauryl bis-(2-hydroxyethyl) sulfopropyl betaine, and amidobetaines
and amidosulfobetaines (wherein the RCONH(CH2)3 radical is at-
tached to the nitrogen atom of the betaine).

Examples of amphoteric surfactants which can be used in the
compositions of the present invention are those which are broadly
described as derivatives of aliphatic secondary and tertiary
amines in which the aliphatic radical can be straight or branched
chain and wherein one of the aliphatic substituents contains from
about 8 to about 18 carbon atoms and one contains an anionic water
solubilizing group, e.g., carboxy, sulfonate, sulfate, phosphate,
or phosphonate. Examples of compounds falling within this defini-
tion are sodium 3-dodecyl-aminopropionate, sodium 3-dodecylamino-
propane sulfonate, N-alkyltaurines such as the one prepared by
reacting dodecylamine with sodium isethionate according to the
teaching of U.S. Patent 2,658,072, N-higher alky) aspartic acids
such as those‘produced according to the teaching of U.S. Patent
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D hydr oxyacet one 3.00 15 Phase E

But yl ene d ycol 2.00 _ DVDM Hydant oi n
(and) | odopr opynyl Butyl carbamate 0.25 20

Phase F Fragrance ‘ 1.00

Cycl on®et hi cone 2.00 25 In a suitable
vessel the Phase A ingredient's are dispersed in the water and heated
to 75-85[err]C. In a separate vessel t k@7+hase B ingredients are

conbi ned and hea C until nel t ed. Next, the
DEA- Cet yI Phos%éﬁaoh éﬂgeﬁ‘et B"? ty isgig d"‘F‘H‘és’é'eBt'éiﬁa name "Mirang)fred unti |
di ssol ved. Thi sandidesaribed sint YSn Ratdet] 2t 528P818e A to 30 form the

enul sion.  ThecarBgRih 6d ABid CopolGhEH Biffckérdrs 40-45[err] C- with
conti nued m xi ng.

di hydr oxyggcet one is Anathsugiéb'gpdme%t V\lﬁfgf] ﬁd%ﬁec?"ggﬁiltﬁ?'ﬁg "§B?iﬂt |i6n s
m xed into tHarbexylis ocopolymer thinkener.yesthese tcressiPhkede polymers
i ngredi ents ar ecdneainedond t lbrMimorey dofoneds 454 iédC Pt | ackytcCaheid,
substituted acrylic acids, and salts and esters of these acrylic
acids and the substituted acrylic acids, wherein the crosslinking
agent contains two or more carbon-carbon double bonds and is
derived from a polyhydric alcohol. The preferred polymers for use
herein are of two general types. The first type of polymer is a
crosslinked homopolymer of an acrylic acid monomer or derivative
thereof (e.g., wherein the acrylic acid has substituents on the
two and three carbon positions independently selected from the
group consisting of C).4 alkyl, -CN, -COOH, and mixtures thereof).
The second type of polymer is a crosslinked copolymer having a
first monomer selected from the group consisting of an acrylic
acid monomer or derivative thereof (as just described in the
previous sentence), a short chain alcohol (i.e. a Cj.4) acrylate
ester monomer or derivative thereof (e.g., wherein the acrylic
acid portion of the ester has substituents on the two and three
carbon positions independently selected from the group consisting
of C1.4 alkyl, -CN, -COOH, and mixtures thereof), and mixtures
thereof; and a second monomer which is a long chain alcohol (i.e.
Cg-40) acrylate ester monomer or derivative thereof (e.g., wherein
the acrylic acid portion of the ester has substituents on the two
and three carbon positions independently selected from the group
consisting of Cj.4 alkyl, -CN, -COOH, and mixtures thereof).
Combinations of these two types of polymers are also useful
herein. '

In the first type of crosslinked homopolymers the monomers
‘are preferably selected from the group consisting of acrylic acid,
methacrylic acid, ethacrylic acid, and mixtures thereof, with
acrylic acid being most preferred. In the second type of
crosslinked copolymers the acrylic acid monomer or derivative
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35 sol ution

is formed and this solution is then added to

t he
- 55- enul si on. Finally, the Phase F ingredients are added to
t he emul sion with mxing, which is then cooled to 30-35[err]C, and
then to room t enper at ure. This enul sion is useful for
topi cal application to the skin 5 to provide an artificial tan.

1 Alternatively, the artificial tanning conpositions are prepared
usi ng the copol yners of Exanples VIII =A#8=]X 2 Avail abl e as

Car bopol [err]

980 from B. F.

Goodri ch.
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acrylic acid, methacrylic acid, ethacrylic acid, and mixtures
thereof, with acrylic acid, methacrylic acid, and mixtures thereof
being most preferred. The short chain alcohol acrylate ester
monomer or derivative thereof 1is preferably selected from the
group consisting of C)-4 alcohol acrylate esters, Cj.4 alcohol
methacrylate esters, Cj.4 alcohol ethacrylate esters, and mixtures
thereof, with the Cj.4 alcohol acrylate esters, C).4 alcohol
methacrylate esters, and mixtures thereof, being most preferred.
The long chain alcohol acrylate ester monomer is selected from
Cg.40 alkyl acrylate esters, with Cjo.39 alkyl acrylate esters
being preferred. ' '

The crossiinking agent in both of these types of polymers is
a polyalkenyl polyether of a polyhydric alcohol containing more
than one alkenyl ether group per molecule, wherein the parent
polyhydric alcohol contains at least 3 carbon atoms and at least 3
hydroxyl groups. Preferred crosslinkers are those selected from
the group consisting of allyl ethers of sucrose and allyl ethers
of pentaerythritol, and mixtures thereof. These polymers useful
in the present invention are more fully described in U.S. Patent
No. 5,087,445, to Haffey et al., issued February 11, 1992; U.S.
Patent No. 4,509,949, to Huang et al., issued April 5, 1985; U.S.
Patent No. 2,798,053, to Brown, issued July 2, 1957; which are
incorporated by reference herein. See also, CIFA [nternational
Cosmetic Ingredient Dictionary, fourth edition, 1991, pp. 12 and
80; which are also incorporated herein by reference.

Examples of commercially availble hompolymers of the first
type useful herein include the carbomers, which are homopolymers
of acrylic acid crosslinked with allyl ethers of sucrose or
pentaerytritol. The carbomers are available as the CarbopolR 900
series from B.F. Goodrich. Examples of commercially available
copolymers of the second type useful herein include copolymers of
C10-30 alkyl acrylates with one or more monomers of acrylic acid,
methacrylic acid, or one of their short chain (i.e. Cj.4 alcohol)
esters, -wherein the crosslinking agent is an allyl ether of.
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EXAMPLE XI X 15 Sunscreen Conposition

emul sion is prepared by conbining the
conventional m xing techniques.

An oil-in-water
foll ow ng conponents utilizing
I ngredi ents

Wight % 20 Phase A Wt er

Q5100 Car bonmer 9541 : 0. 24

Car borer 13422 _ 0.16 Copol ymer
from Exmaple Vi[err]3 1. 789-25 Di sodi um EDTA

0. 05 Pha r Ne nt an ate4

2 00 | sucrﬁyp EF ngg er&'l Yhé(rg? %Sml(}mars QRe E(ﬁ%wﬂ 00 30

Octyl Met hoxyci #arihaties/C10-30 alkyl acerate crosspo’lymg‘g and are commencaUGyt ocryl ene

4.00 avaiQollees carbopolR 1342, Pemulen TR-1, and Pemulen TR-2, fitonDO
;;} ?nmt gtmeDl OX'dEF Goodrich. In other words, "5 xan%199 of carboxylic agﬂf yl

St ear oxyt ¢ ? et h§plyper, thickeners useful herein are those selected from the group
consisting of carbomers, acrylates/C10-C30 alkyl acrylate
crosspolymers, and mixtures thereof.

The compositions of the present can comprise from about
0.025% to about 1%, more preferably from about 0.05% to about
0.75% and most preferably from about 0.10% to about 0.50% of the
carboxylic acid polymer thickeners.

Emulsifiers

The compositions herein can contain various emulsifiers.
These emulsifiers are useful for emulsifying the various carrier
components of the compositions herein, and are not required for
solubilizing or 'dispersing the copolymers of the present
invention. Suitable emulsifiers can include any of a wide variety
of nonionic, cationic, anionic, and zwitterionic emulsifiers
disclosed in the prior patents and other references. See
McCutcheon’s, Detergents and Emulsifiers, North American Edition
(1986), published by Allured Publishing Corporation; U.S. Patent
No. 5,011,681 to Ciotti et al., issued April 30, 1991; U.S. Patent
No. 4,421,769 to Dixon et al., issued December 20, 1983; and U.S.
patent No. 3,755,560 to Dickert et al., issued August 28, 1973;
these four references are incorporated herein by reference in
their entirety.

Suitable emulsifier types include esters of glycerin, esters
of propylene glycol, fatty acid esters of polyethylene glycol,
fatty acid esters of polypropylene glycol, esters of sorbitol,
esters of sorbitan anhydrides, carboxylic acid copolymers, esters
and ethers of glucose, ethoxylated ethers, ethoxylated alcohols,
alkyl phosphates, polyoxyethylene fatty ether phosphates, fatty
acid amides, acyl lactylates, soaps and mixtures thereof.

Suitable emulsifiers can include, but are not limited to,
35 polyethylene glycol 20 sorbitan monolaurate (Polysorbate 20),
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- 56- (and) Stearyl Al cohol 6 | 0. 50

A yceryl Trl behenate7 . 0.75 Di et hi cone
1.00 Tocopheryl Acetate’ 0.10 5
DEA-Cet yl Phosphat e 0. 20 Phase C
Wat er - 2.00

Tri et hanol am ne 99% 0.60 10 Phase 0
Wat ér -40- 2. 00

polyethylene glycol 5 soya sterol, Steareth-20, Ceteareth-20,
PPG-2 methy) -glucose ether distearate, Ceteth-10, Polysorbate 80,
cetyl phosphate, potassium cetyl phosphate, diethanolamine cety!l
phosphate, Polysorbate 60, glyceryl stearate, PEG-100 stearate,
and mixtures thereof.

The emulsifiers can be used individually or as a mixture of
two or more and can comprise from about 0.1% to about 10%, more
preferably from about 1% to about 7%, and most preferably from
about 1% to about 5% of the compositions of the present invention.
10 Emollients :

The compositions useful in the methods of the present
invention can also optionally comprise at least one emollient.
Examples of suitable emollients include, but are not limited to,
volatile and non-volatile silicone oils, highly branched
hydrocarbons, and non-polar carboxylic acid and alcohol esters,
and mixtures thereof. Emollients useful in the instant invention
are further described in U.S. Patent No. 4,919,934, to Deckner et
al., issued April 24 1990, which is incorporated herein by
reference in its entirety. -

The emollients can typica11y'comprise in total from about 1%
to about 50%, preferably from about 1% to about 25%, and more
preferably from about 1% to about 10% by weight of the
compositions useful in the present invention. )

d n m

15

20

25 A variety of additional components can be incorporated into

the compositions herein. Non-limiting examples of these
additional components include vitamins and derivatives thereof
(e.g:, ascorbic acid, vitamin E, tocopheryl acetate, retinoic
acid, retinol, retinoids, and the like); low pH thickening agents
(e.g. polyacrylamide and C33.)4 isoparaffin and laureth-7,
available as Sepigel from Seppic Corporation; polyquaternium and
mineral oil, available as Salcare $C92, from Allied Colloids;
crosslinked methyl quaternized dimethylaminomethacrylate and
mineral oil, available as Salcare SC95 from Allied Colloids;
resins; gums and thickeners such as xanthan gum, carboxymethyl
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Butyl ene d ycol 2. 00

- DVDM
Hydantoin (and) 15 | odopr opynyl Butyl car bamat e8
0. 25 : dL Pant henol 1.00
Phase E Cycl omet hi cone 1.00 20
1 Avail able as Carbopol[err] 954 from B.F. Goodrich. 2 Avail abl e as
Car bopol [err] 1342 from B. F. Goodri ch. 3 Alternatively, the sunscreen
conpositions are prepared using the _4;- copol ymers of Exanples VIII
and | X. 25. 4 Avail able as El efac 1-205 from Bernel Chem cal . 5

Avai | abl e as Geelduldse22Chydraxymédhy! Cocgldutdseon. hydroxyethyd Avalludédes as DC 580
Wax from Dow Cpy éqmamfied nyarzxﬁwi a&lﬁuf’a%e?'y%@'m’l@%g Fﬁﬁiﬁr QT oda.

8 Avai l abl L o
sel neprosdthily MRS B o et B wafAiang heat o

vessel the Pha¥%
to-75-85] err] Chydraxyet E\S&]bﬂ@sﬁ)eswl magnes fumaslumbnum silicateageatdomist s (except
" DEA- Cetyl SPhospdianeds ane tﬁmhmdhﬁgd hationd €uar gum! derSrrt PelsesadhC unti |
e Pt ol M R Rh o SO ana marbiplaln | bl ¢ Phase @
hydroxypropyltrimonium chloride, available as the Jaguar C series

from Rhone-Poulenc; polymers for aiding the film-forming
properties and substantivity of the composition (such as a
copolymer of eicosene and vinyl pyrrolidone, an example of which

fs available from GAF Chemical Corporation as GanexR V-220);
suspending agents such as ethylene glycol distearate and the like;
preservatives for maintaining the antimicrobial integrity of the
compositions;  skin  penetration aids such as  DMSO,
- 1-dodecylazacycloheptan-2-one (available as Azone from the Upjohn

Co.) and the like; antioxidants; chelators and sequestrants; and
aesthetic components such as fragrances, colorings, essential

oils, skin sensates, astringents, skin soothing agents, skin

healing agents and the 1like, nonlimiting examples of these
aesthetic components include panthenol and derivatives (e.g. ethyl
panthenol), pantothenic acid and its derivatives, clove oil,
menthol, camphor, eucalyptus oil, eugenol, menthyl lactate, witch

hazel distillate, allantoin, bisabalol, dipotassium
glycyrrhizinate and the like.

h f Hair i siti
~The hair care and skin care compositions of the present

ijnvention are used in conventional ways to provide the desired
benefit appropriate to the product such as hair styling, holding,
cleansing, conditioning and the like for hair care compositions

and benefits such as moisturization, sun protection, anti-acne,
anti-wrinkling, artificial tanning, analgesic, and other cosmetic

and pharmaceutical benefits for skin care compositions. Such
methods of use depend upon the type of composition employed but
generally involve application of an effective amount of the
product to the hair or skin, which may then be rinsed from the
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-57- I's then added to Phase A to formthe enul sion. The Phase C

I ngredi ents are conbined until dissolved and then added to the

ermul sion. The enulsion is then cooled to 40-45[err]C with conti nued

m xi ng. I n anot her 'vessel, the Phase D ingredients are heated with
m xing to 40-45[err]C until a clear solution is fornmed and this

solution is then added to the enmulsion. Finally, the enmulsion is

cooled to 35[err]C and the Phase E ingredjent is added and m xed.

This enul sion is useful for topical appli‘cation to the skin to

provi de protect ingfir forogkinQaiagnhné Qfsé eoft Shampods t indV iseMeClonditioniagadi ati on.
EXAAE”‘E XX products) or allowed to remain on the hair (as in the case of
spray, mousse, or gel products), or allowed to remain on the skin
(as in the case of the skin care compositions). By “effective
amount® is meant an amount sufficient to provide the benefit
desired. Preferably, hair rinse, mousse, and gel products are
applied to wet or damp hair prior to drying and styling of the
hair. After such compositions are applied to the hair, the hair
fs dried and styled in the usual ways of the user. Hair sprays
are typically applied to dry hair after it has already been dried
and styled. Cosmetic and pharmaceutical topical skin care
compositions are applied to and rubbed into the skin.

The following examples further illustrate preferred embodi-
ments within the scope of the present invention. The examples are
given solely for the purposes of illustration and are not to be
construed as limitations of the present invention as many varia-

tions of the invention are possible without departing from its
spirit and scope. '

10

15

EXAMPLES
The following examples further describe and demonstrate
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 with¢ut departing from the
spirit and scope of the invention.
Ingredients are identified by chemical or CTFA name.
EXAMPLE |
n f - 1-2- 0
To a solution of 50 g (0.5044 mol) of 2-ethyl-2-oxazoline in
50 mL of acetonitrile is added 0.92 g (0.0048 mol) of
methyl-p-toluenesulfonate at 00C under a nitrogen atmosphere. The
reaction mixture is heated at 809C for 20 hours and the resulting
| polymer solution is then refluxed with 2.3 mL distilled water in
the presence of 5.6 g (0.0528 mol) of sodium carbonate for 24
hours. The solvents are vemoved under vacuum. The residue is
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Faci al Mi sturi zer A | eave-on facial enulsion conposition

containing a cationic 15 hydr ophobi ¢ surfactant is prepared by

conbining the follow ng conponents utilizing conventional m xing

t echni ques. | ngr edi ent Vi ght %

Wat er ' Q5100 20

Copol ynmer from Exanple Vi[err] - 1.00

dycerin -43- 3.00 Cet yl

Palmtate ; _ 3.00 Cetyl Al cohol

1.26 extr@tedewithu30@ mL of dichloromethane for 24 hours, and the . 1.00

g yc::a[].yl Monohjtomtiebt eadret € removed by  suction  Piléfation. The St ear
met hi cone : earic

Acid dichloromethane is then evaporated t°0¥i§§d abo& QQ g (96%&1%}%' odecyl

Myri st at e of poly(2-ethyl-2-oxazoline) algohn]. Pot assi um Hydr oxi de

0.20 30 Car borrer 1342 EXAMPLE 11 0.125
Tet rasodi um EDd¢hthe , : R : :

Hydant oi n and
0.10

35 To a solution of 48 g of poly(2-ethyl-2-oxazoline) alcohol
(from EXAMPLE I) and 1.0 g (0.01056 mol) of triethylamine in 80 mL
of dichloromethane is added dropwise a solution of 0.95 g (0.01056
mol) of acryloyl chloride at 09C under a nitrogen atmosphere. The
reaction mixture is then stirred at room temeprature for 36 hrs,
and the resulting solution is then suction filtered to remove the
.insolubles. The solvent and any unreacted triethylamine are
removed by evaporation under vacuum. The resulting solid is then
redissolved in 200 mL of dichloromethane, filtered, and evaporated
under vacuum to yield about 45.6 g (95% yield) of the
macromonomer.

Using an analogous procedure the methacrylate and ethacrylate
endcapped macromonomers are prepared by replacing the acryloyl
chloride with an equivalent molar amount of methacryloyl chloride
and ethacryloyl chloride, respectively.

EXAMPLE 111
f _Vin - f{2-ethyl-2- n 1 )]
acromonomer _

To a solution of 50 g (0.5044 mol) of 2-ethyl-2-oxazoline in
50 mL of acetonitrile is added a mixture of 0.3816 g (0.0025 mol)
of meta and paravinylbenzylchlorides (availahie from Aldrich
Chemical Co.), 0.562 g (0.0037 mol) of sodium iodide and 0.06 g
(0.00023 mol) of N,N’-diphenyl-p-phenylenediamine. The solution
is then heated at 90°C for 16 hours. To the resulting reaction
product is added 100 mL of dichloromethane and the solution is
filtered and then precipitated in 800 mL of ether. The
precipitate product is collected by vacuum filtration and dried
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This emul sion is useful for application to the skin as a
1 Aternatively, the novisturizers are prepared
copol ymers of Exanples VIII and | X - 10

-44-

under vacuum at ambient temperature to yield about 45 g (90%
yield) of the macromonomer. '

n rylate-Ca P ethylen ethyl Ether
mon '

To a solution of 50 g (0.01 mol) of poly(ethylene
glycol)methyl ether having an'average molecular weight of about
5000 (commercially available from Aldrich Chemical Co.) and 4.05 g
(0.04 mol) of triethylamine in 400 mL of dichloromethane is added
dropwise at 09C under a nitrogen atmosphere a solution of 2.26 g
(0.025 mol) of acryloyl chloride dissolved in 25 mL of
dichloromethane. The reaction mixture is then stirred at room
temeprature for 36 hrs, and the resulting solution is then suction
filtered to remove the insolubles. The solvent and any unreacted
triethylamine are removed by evaporation under vacuum. The
resulting solid is then redissolved in 300 mL of dichloromethane,
filtered, and evaporated under vacuum to yield about 50 g (100%
yield) of the macromonomer. '

The above procedure is varted using other poly{ethylene
glycol)alkyl ethers (e.g. methyl, ethyl, 2-ethylhexyl, decyl,
dodecyl, cetyl, stearyl, lauryl, and myristyl wherein the polymer
has an average molecular weight varying from about 1000 to about
200,000) to obtain the analogous acrylate-capped macromonomers.
Additionally, the methacrylate and ethacrylate endcapped
macromonomers are pfepared by replacing the acryloyl chloride with
‘an equivalent molar amount of methacryloyl chloride and
ethacryloyl chloride, respectively. '

CEXAMPLE V
Synthesis of Poly{n-butyl acrylate)-qraft-poly(2-ethyl-2-oxazo-
lin rmoplasti 1 eric Copolymer

To a solution of 16.0 g (0.1248 mol) of n-butyl acrylate, and
4 g of acrylate capped poly(2-ethyl-2-oxazoline) macromonomer
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(from Example II) in 100 mL of acetone is added 0.03 g (0.00018
mol) of azoisobutyronitrile (AIBN) 1initiator. The resulting
solution is refluxed slowly for about 20 hours. The reaction is
then quenched by the addition of about 5 mL of methanol. The
solution is then poured into a teflon pan and the acetone is
evaporated at room temperature under a fume hood. The resulting
polymer film §s redissovled in ethanol, filtered, and the ethanol
is then evaporated to yield about 18.4 g of the thermoplastic
elastomeric copolymer. _
Alternatively, by varying the monomers and macromoners used,

this procedure is .used to prepare other copolymers of the present
invention. ‘

EXAMPLE VI
hesi 1 -butyl-co-2-meth a ate)-graft- 01 -
ethyl-2-oxazoline) Thermoplastic Elastomeric Copolymer: Method |

To a solution of 4.5 g (0.035 mol) of n-butyl acrylate, 2.5 g
(0.0192 mol) of  2-methoxy  ethylacrylate and 3 g
poly(2-ethyl-2-oxazoline) macromonomer (from Example II) in 40 mL
of acetone is added 0.05 g of AIBN initator. The resulting
solution is refluxed slowly for about 20 hours. The reaction is
then quenched by the addition of about 5 mL of methanol. The
solution is then poured into a teflon pan and the acetone is
evaporated at room temperature under a fume hood. The resulting
polymer film is redissovied in ethanol, filtered, and the ethanol
is then evaporated to yield about 9.5 g of the thermoplastic
elastomeric copolymer.

Alternatively, by varying the monomers and macromoners used,

this procedure is used to prepare other copolymers of the present
invention.

_ EXAMPLE V]I
h f Poly(n-butyl-co-2-metho lacrylate)-graft- -
hyl-2-o0xazoli hermo mer plymer: Meth
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59 What is dained is:

el astoneric

1.

copol ymer havi ng a backbone and two or nore: pol ynmeri c side chains,

said copolynmer fornmed fromthe copol yneri zation of randonmly repeating

A and B units wherein sai d copol yner conpri ses:
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To a 500 mL round-bottomed flask is added 20.8 g (0.1623 mol)
of n-butyl acrylate, 11.2 g (0.086] mol) of 2-methoxyethyl
acrylate, 0.30 g (0.002 mol) p-vinylbenzyl chloride, and 0.02 g
(0.0012 mol) of azoisobutyronitrile (AIBN) initator, in 200 mL of
acetone. The resulting solution is refluged slowly for about 24
hours. The reaction is then quenched by the addition of about §
mL of methanol and cooled to room temperature. The solvents are
removed by rotary evaporation and the resulting polymer is
dissolved in 250 mL of dry acetonitrile. Next 20.0 g (0.2018 mol)
of 2-ethyl-2-oxazoline and 0.44 g (0.0029 mol) of sodium iodide is
added and the solution is heated to 909C for 20 hours. The
resulting solution is filtered and the solvent is evaporated to
yield about 45.0 g (86% yield) of the thermoplastic elastomeric
copolymer. .

Alternatively, by varying the monomers used, this procedure
is used to prepare other copolymers of the present invention.

EXAMPLE VIII

Synthesis of Poly(n-butyl-co-2-(dimethylamino)ethy) methacrylate)-
graft-poly(2-ethyl-2-oxazoline) Thermoplastic Elastomeric :

To 2 solution of 7.2 g (0.0561 mol) of p-butyl acrylate, 4.8
g (0.0305 mol) of 2-(dimethylamino)ethyl methacrylate, and 8.0 g
poly{2-ethyl-2-o0xazoline) macromonomer (from Example II) in 80 mL
of acetone is added 0.01 g of AIBN initator. The resulting
solution is refluxed slowly for about 24 hours. The reaction is
then quenched by the addition of about 5 mlL of methanol. The
solution is then poured into a teflon pan and the acetone is
evaporated at room temperature under a fume hood. The resulting
polymer film is redissovied in ethanol, filtered, and the ethanol
is then evaporated to yield about 18.4 g of the thermoplastic
elastomeric copolymer. _

Alternatively, by varying the monomers and macromoners used,

this procedure is used to prepare other copolymers of the present
{invention. '

.
I

——

REPI ﬁFFMFNT SHEET
re-

¢ <«u MAR 1997 ]
L

|

A



(i) from40%to 90% by weight of said A units, wherein said A

units are polynerizable nmononer units; and (ii) from1l0%to 60% by
wei ght -of said B units, wherein said B units are hydrophilic
macr onononer units, copol yneri zable with A, whereby said

macr ononomner units formsaid polyneric side chains; and

wherein said copol yner has a wei ght average nol ecul ar wei ght greater
t han 10, 000, and wherein said copol yner_ ibits two distinct Tg

val ues, said first Tg corresponding to said backbone and having a

val ue Iess t han O[err]C and said secqggjg[ﬂ_u corresponding to said
polyneric side chai 3 -t c%r L{d bR aﬁH C. 2.

A copol ymer accgr pondi ng
to said backbone —Th

correspondi ng t dlastaogerie (onolymersi de chai s is from 35[err] Cto
150[err] C. 3 3. A oRPP W¥ehs %¢Cﬂfedb6'ﬂ) rqﬁmntmrmﬂ msmé% rmnorfer

f % 0 d
ot 0B mmer onondifeBris of eHagh P e BHa £Bop i €33 0o cinom RPELSTCE The

total copol yrer, dipetifydselifate. V\/n'B\eeT%"ltmg sodut ign Asnstioned femlzt @Ucorﬁﬁrl se
from60%to 80% kyomVEdmPéMature. The solvent is removed by rotary evorpation to

yield about 10 grams of the methyl quaternized copolymer.

10
EXAMPLE X
Hair_ Spray
Hair spray compositions are prepared from the following
components utilizing conventional mixing techniques.
15 Ingredients Weight %
A 8 ¢ 0
Water QS 100 QS 100 QS 100 QS 100
Ethanol (SDA 40) 79.0 79.0 79.0 90.0
Copolymer of Example VIl 4.0 4.0 3.0 3.0
20 Fragrance 0.1 0.2 --- ---
These products are prepared by first dissolving the polymer
in the ethanol with stirring. The water and fragrance are then
added with stirring. The resulting hair spray compositions can
25 then be packaged in a nonaerosol spray pump. Alternatively, the
compositions can be combined with conventional propellants and
packaged in an aerosol spray.
These hair sprays are useful for application to the hair to
provide a styling and holding benefit.
30
1 Alternatively, spray compositions are prepared using the
copolymers of Examples V and VIII.
35
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of the total copolynmer and said B nacronmononer units conprise from
20% to 40% by wei ght of the total copol yner and said A nononer units
are ethylenically unsaturated nonomer units and said copolymer has a
wei ght aver age nol ecul ar wei ght from 10, 000 to 5, 000, 000. '

60 4. A copolynmer according to Caim3 wherein said A nononer

units
are of the fornula [err]

-48=

EXAMPLE X]

Reduced Volatile Oragnic Content Hairspray

Hair spray compositions are prepared from the following
components utilizing conventional mixing techniques.

Ingredients - Weight %

A B ¢ )]

Water QS 100 QS 100 QS 100- QS 100
Ethanol (SDA 40) 54.0 54.0 54.0 54.0
Copolymer of Example VIl §.0 3.0 4.0 3.0 -

10 Fragrance 0.05 0.2

These products are prepared by first dissolving the polymer
in the ethanol with stirring. The water and fragrance are then
added with stirring. The resulting hair spray compositions can
then be packaged in a nonaerosol spray pump. Alternatively, the
compositions can be combined with conventional propellants and
packaged in an aerosol spray.

These hair sprays are useful for application to the hair to
provide a styling and holding benefit.

15

20

1 Alternatively, spray compositions are prgpared using the
copolymers of Examples V and VIII.

EXAMPLE XII

25 Mousse

Mousse compositions are prepared from the following
components utilizing conventional mixing techniques.
~ Ingredients | Weight %

A B ¢

Water Qs 100 Qs 100 Qs 100
Copolymer of Example VIIIl 3.00 2.50 3.50

Lauramide DEA 0.33 0.33 0.33
Sodium Methyl Oleyl Taurate 1.67 1.67 1.67
DMDM Hydantoin 0.78 0.78 0.78
Disodium EDTA 0.20 0.20 0.20

30

35
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wherein X is selected fromthe[err] group consisting of -OH -OM - OR,

-NH err], -NHR, and -N(R ) [err]; Mis a cation selected from t he
‘group consi sting of Na+, K+, M++, Ca++, Zn++, NH +," al kyl ammoni um
di at kyl ammoni um trial kyl ammoni um and tetral kylammonium R is .
selected from the group consisting of H C(Clerr] -Clerr] straight or
branched chain al Kyl, N, N. - di met hyl am noet hyl ,[err]

2[ efr] - hydroxyet hyl; 2-nethoxyethyl, andq@s et hoxyethyl; and R and R
are independently selected from the group consisting of H C -C

strai ght or brarPfohexkystkylated 1sostéary]l net hoxy, ethoxy, 2- hydroxyset hyl ,
2-met hoxyet hyl , anghcono122- et hoxyet hyl, prghgrably gfjgrei n paygl A nmonomer

units are C fromthe group co ing o butyI rylate, 2-
et hyl hexyl acryleaé'f'I fd\E ctyI acryl am de, r}gliret hoxy ‘tlﬁy g‘gryl ate,

2- hydr oxyet hyl aPc!'P%ldP N, N- di net hyl ani nde® hy| T.8crylatd:9and mi xtures
t her eof ; arld” wher ei n sal d B macrom)nomer units are of the formul a:

[err] wherein o) [ f
group consi sting_of %3)'%32 o&MQE ?@sxazﬁirﬂg{; J“f‘ﬁ“’?@% '{oqm'%'hcol S,
N-vi nyl pyrrol i doHedater aﬂiml WWFUM doHes regain FQWF\@&“» except th

al 'yl pyridi nes, propelliaat,paré therasded uiﬂhyttdapfngL act ans,

vinylimdazoles, al{pl i | Vi y
vi nyl t et r ahygr of ur an.*sﬁé @%‘f‘ ‘u’lﬁusse b%ﬁtﬁi’é‘%an en t’; L!‘E‘ﬁ‘%"ed with

conventiona ¥opeﬂan§s (%ré’ ’u r%%g'llan? rA 6) am‘?l( packaged in an
aerosol spray.

These mousses are useful for application to the hair to
provide a styling and holding benefit.

15 1 Alternatively, mousse compositions are prepared using the
copolymers of Examples V and and VI. '
2pvailable as Aerosurf 66-E10.
3Available as a mixture of 82.46% isobutane, 16.57% propane, and
0.001% butane.
20 .
EXAMPLE X111
Hair Yonic
Hair tonic compositions are prepared from the following
25. components utilizing conventional mixing techniques. -
Ingredients ' Meight %
A B 4
Ethanol (SDA 40) Qs 100 QS 100 QS 100
Copolymer of Example VIl 0.75 1.00 1.25
30 Fragrance 0.10 0.20  0.30
These products are prepared by dissolving the polymer in the
ethanol with stirring and then adding the fragrance and any
colors. :
-35
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thereof; mis an integer from10 to 2000; E is a an ethylenically

unsat urated endcappi ng noi ety, copolynerizable with A sel ected from
the group consisting of vinyl, allyl, acryloyl, met hacryl oyl ,
et hacryl oyl , 3-vinyl benzyl, 4-vinylbenzyl, 3- vi nyl benzoyl
4-vi nyl benzoyl, and m xtures thereof; | is a

61 chem cal noiety derived froman initiator selected fromthe
group consisting of cationic initiators~s@Rionic initiators, and
radical initiators; and n is an integer selected fromO and 1,
preferably wherein sHege didfi eaicsmaretuseful; fors application rtonthedair togr oup

consi sting of H. prowdidexystylighand helding bewefiboxy, et hoxy and m xtures
t her eof .

free

1 Alternatively, tonic compositions are prepared using the

5 .copolymers of Examples V and VIII.
EXAMPLE XIV
Hair Conditioner '
A hair conditioner composition is prepared from the following

10 components utilizing conventional mixing techniques.

Ingredient - Meijght % -

styling Agent Premix

Copolymer of Example IX 1.00
15 Silicone Premix

Silicone gum, GE SE76] 0.30

Octamethyl cyclotetrasiloxane 1.70

ain Mix

20 yater 05100

Cetyl Alcohol ) 1.00

Quaternium 182 - 0.85

Stearyl Alcohol 0.70

Hydroxethyl cellulose 0.50
25 Ceteareth-20 0.35

Fragrance 0.20

Dimethicone copolyol 0.20

Citric Acid 0.13

Methylchloroisothiazolinone (and)
30 methylisothiazo)inone 0.04

Sodium Chloride 0.0}

The product is prepéred by comixing all the Main Mix

35 ingredients, heating to about 60°C with mixing, and colloid

milling while cooling to about 450C. At this temperature, the two
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5. A copolyner according to Caim 4 wherein said B
units are selected fromthe group consisting of endcapped
pol y(N-al kyl oxazol i nes), endcapped pol yal kyl ene gl'ycol nonoal kyl

et hers, and m xtures thereof. 6. A copolyner according to Caimb5 wherein
sai d endcapped pol y(N-al kyl oxazol i ne) macronononers are of the fornula
[err] wherein R and R are independently selected fromthe

group consisting of Hand C [err]-ClLggLr] straight or branched chain
al kyl; m is an integer from10 to 2000; and Eis an ethylenically

unsaturated noi etprembdies| yreraddaiseparakely Avithemoderate f agitatioe and ther oup
consi sting of wvi Wsu'l@ﬂlthyéondﬂ%&@ro (f .118%&@%%/&&1%0 roon t?nﬁEFﬁﬁFé’l oyl,
3-vinyl benzoyl, 4 enz&é x ure% (1areod Eneferably
wherein Ris methyl & S pro tel’hﬂﬁe rinse off ha r conditioner

macr onononer

5 1 Commercially available from General Electric.
2 pimethyl Di(Hydrogenated Tallow) Ammonium Chloride
AMPLE XV
am m o
10 A shampoo composition is prepared from the following
components utilizing conventional mixing techniques.
Ingredients _ ' Weight %
Styling Agent
15 Copolymer from Example IX 1.00
Premix
Silicone gum - 0.50
2 Dimethicone, 350 cs fluid 0.50
Main Mix
Nater : Qs100
Ammonium lauryl sulfate 11.00
Cocamide MEA ' 2.00
% Ethylene glycol distearate ~1.00
Xanthan Gum 1.20
Methylchloroisothiazolinone (and)
methylisothiazolinone 0.04
30 Citric Acid to pH 4.5 as needed
The Main Mix is prepared by first dissolving the xanthan gum
in the water with conventional mixing. The remaining Main Mix
ingredients are added and the Main Mix is heated to 1500F with
agitation for 1/2 hour. The Styling Agent and the Premix are then

) 3 added sequentially with about 10 minutes of agitation between

' REPLACE MERT SHEET

l 26 MAR 1997

S




Is an integer from20 to 250. 7. A copolyner according to Claimb5

(wherein said endcapped pol y( N- al kyl oxazol i ne) macronononers are of
the formul a 62 [err] wherein
R and R are independently selected fromthe group consi sting of 'H and

C -C straight or branched chain al kyl; and

-52=

additions, and the entire mixture isstirred while the batch is
cooled to room temperature. For varied particile size, the
Styling AGent and Premix can be added at different times using
either or both high shear mixing (high speed dispersator) or

5 normal agitation.
This shampoos is useful for cleansing the hear and for
providing a styling benefit. '
xam
10 Anti-Acn mposition
An anti-acne composition is made by combining the following
components using conventional mixing technology.
15 ngredien Wei %
Water . Qs100
Sa\icy]ic Acid 2.0
Copolymer from Example VIl 2.0
Ethanol (SDA 40) 40.0
20
The compositon display skin penetration of the salicylic acid
as well as improved skin reel and residue characteristics and is
useful for the treatment of acne.
25 1 Alternatively, the anti-acne compositions are prepared using the
copolymers of Examples VIII and IX.
30
=
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mis an integer from10 to 2000, preferably wherein Ris sel ected from

the group consisting of Hand nethyl, and R is ethyl, and mis an
integer from20 to 250. 8. A copolyner according to Claimb5 wherein said
endcapped pol yal kyl ene gl ycol nonoal kyl ether nmacronononers are of the
formul a [err] wherein R' is selected fromthe group consisting.
of (Jerr] -Cerr] straight or branched chain alkyl; Ris selected from
t he group consisting of H, and C - E%é?raight or branched chain al kyl
m is an integer from20 to 2000; an is an ethylenically

unsaturated, noiety copol ynerizabl e gkinpié Xv$p! ected fromthe group
consi sting of Vi QVil Y nmet hacryl oyl , et hacryl oyl ,

3-vi nyl benzoyl, Z&§Fﬁ§?%%ﬁ§89¢%§ﬁggﬁh§P ures thereof, preferablz wherein
R is methyl and R Ai $omicalnapalgesic,gompositign o4& madechy 2epmbipigggthe

following ingredients utilizing conventional mixing techniques.
5

Ingredient . Yeioht %
Water, Purified QS100
Ibuprofen 2.0
Copolymer from Example VI1 2.0
Ethanol (SDA 40) 20.0
10
The compositions display skin penetration of the ibuprofen
active as well as improved skin feel and residue characteristics
together with excellent moisturizing, emolliency, rub-in and
15 absorption characteristics.

1 Alternatively, the topical analagesic compositions are prepared
using the copolymers of Examples VIII and IX.

_ Example XVIII
20 Sunl Tanning Com

A composition for sunless tanning is made by combining the
following ingredients utilizing conventional mixing techniques.

’ Ingredients Weight %
Phase A
Nater qs 100
Copolymer from Example V1l 2.00
Carbomer 9342 0.20

30 Carbomer 9803 0.15
Acrylic Acid Copolymerd 0.15
Phase B
PPG-20 Methyl Glucose Ether _

35 Distearate 2.00
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63 9. A water

or al cohol sol uble or dispersible thernoplastic

el astoneri c copol yner having a backbone and one or nore pol yneric side
chai ns, said copolynmer fornmed fromthe copol ynmeri zati on of randomy
repeating A and B units and corresponding to the formul a
| A] [B] a b wher ein (1) Alis at
| east one pol yneri zabl e nonomer unit corresponding to the formul a
) -54-
Tocopheryl Acetate 1.20
Mineral 0il 2.00
Stearyl Alcohol 1.00
Shea Butter 1.00
5 Cetyl Alcohol 1.00
Ceteareth-20 , 2.50
Ceteth-2 1.00
Ceteth-10 1.00
10 Phase C |
DEA-Cetyl Phosphate 0.75
Phase D
Dihydroxyacetone 3.00
15
Phase E
Butylene Glycol 2.00
DMDM Hydantoin (and) :
5 Todopropynyl Butylcarbamate 0.25
Phase F .
Fragrance 1.00
Cyclomethicone 2.00
25 In a suitable vessel the Phase A ingredients are dispersed in
the water and heated to 75-859C. In a separate vessel the Phase B
ingredients are combined and heated to 85-909C until melted.
Next, the DEA-Cetyl Phosphate is added to the liquid Phase B and
stirred until dissolved. This mixture is then added to Phase A to
30 form the emulsion. - The emulsion is cooled to 40-450C with
continued mixing. Next, in a separate vessel, the
dihydroxyacetone is dissolved in water and the resulting solution
is mixed into the emulsion. In another vessel, the Phase £
3 ingredients are heated with mixing to 40-450C until a clear

solution is formed and this solution is then added to the
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[err] wherein X is selected fromthe group consisting of -OH,

[err] [err] OM -OR -NHerr], -NHR
, and -N(R )[err]; Mis a cation sel ected fromthe group
consisting of Na +, K+, My + +, Ca+ +, Zn + +, NH +,
al kyl anmoni um [err]
di al kyl anmoni um trial kyl amoni um and
[err] tetral kyl anmoni um each-§8-is selected fromthe group
consi sting of H, err] -Clerr] straight or branched chain al kyl

N, N, - di met hyl aniemstsiogl | Fin@llyydthecyRhabe| F  ifgredient9-are added to ‘the
met hoxyet hyl , anguPsigh hnwaﬁhmg, whigh Rs ther Boré¥ o 30-350c, and ipeeRendent Iy

sel ected fromt isting of H, C-C straight or
branched chain gﬁ tSHﬁ%§ﬁ§§y1 ethOﬁy %froxyethoxy,
2- met hoxyet hyl , and fi!i&tqms Ysjign hig useful for topipabfa@ph ayiophde dtihe skind A

mononer units arte prdvddd aa artificial tad.rom the group consisting of _-butyl

acryl ate,. 2-ethyl hexyl acrylate N—octyl acryl am de,
2- met hoxyet hyl

ate e acryl ate,
N, N- di met hyl ani noé%{ n gcypw,aflg artificia¥ tann%g c mpositit):/ns are prepared
using the copolymers of Examples VIII and IX.
2 Available as CarbopolR 934 from B.F. Goodrich.

10 3 Available as CarbopolR 980 from B.F. Goodrich.
4 pvailable as Pemulen TR1 from B.F. Goodrich.
EXAMPLE XIX
15 Sunscreen Composition
An oil-in-water emulsion 1is prepared by combining the
following components utilizing conventional mixing techniques.
Ingredients " Weight %
20 Phase A
Water : QsS100
Carbomer 9541 0.24
Carbomer 13422 0.16
Copolymer from Exmaple VII3 1.75
% Disodium EDTA 0.05
Phase 8 y
Isoarachidyl Neopentanoate? 2.00
PVP Eicosene CopolymerS 2.00
30 Octyl Methoxycinnamate ' 7.50
Octocrylene - 4.00
Oxybenzone 1.00
Titanium Dioxide - 2.00
2 Cetyl Palmitate 0.75

Stearoxytrimethylsilane
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and m xtures thereof; Ris nmethyl, R is ethyl, mis an I nt eger

from1l0 to 2000, a is an integer from 100 to 3000, and b i
i nteger from2 to 50; 64

is at | east one hydrophilic nmacronmonner unit

corresponding to the formula

10

15

20

2s.

30

35

=56~
(and) Stearyl Alcoholb 0.50
Glyceryl Tribehenate? 0.75
Dimethicone 1.00
Tocopheryl Acetate 0.10
DEA-Cetyl Phosphate 0.20
Phase C _
Rater 2.00
Triethanolamine 99% 0.60
Phase O _
Water : ) 2.00
Butylene Glycol 2.00
- OMDM Hydantoin (and) _
Iodopropynyl Butylcarbamate8 0.25
dL Panthenol 1.00
Phase E
Cyclomethicone 1.00

1 Available as CarbopolR 954 from B.F. Goodrich.

2 Available as CarbopolR 1342 from B.F. Goodrich.

3 Alternatively, the sunscreen compositions are prepared using the
copolymers of Examples VIII and IX.

4 Available as Elefac 1-205 from Bernel Chemical. -

5 Avaflable as Ganex V-220 from GAF Corporation.

6 Avatlable as DC 580 Wax from Dow Corning.

7 Available as Synchrowax HRC from Croda.

8 Available as Glydant Plus from Lonza.

In a suitable vessel the Phase A ingredients are dispersed in
the water and heated to 75-850C. In a separate vessel the Phase B
ingredients (except DEA-Cetyl Phosphate)} are combined and heated
to 85-90°C until melted. Next, the DEA-Cetyl Phosphate is added
to the liquid Phase B and stirred until dissolved. This mixture

S an

(ii) B

copol ynerizable with A
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[err] wherein E is an ethylenically unsaturated noiety,

copol yneri zable with A selected fromthe group consisting of
vinyl, allyl, acryloyl, nmethacryloyl, et hacryloyl,

3-vinyl benzoyl, and 4-vinyl benzoyl; R and R are independently
selected fromthe group consisting of H and. (err] -Cerr]
straight or branched chain alkyl; and mis an I nteger from10 to
2000 and (i) ais an integer_g;_loo or greater and b is an

i nt eger of 2 or greater; and wherein said copol yner exhibits

L wo gi stinct Tgli\salthlas,adaed dto Phaéd r:sttngfomrft@S&gmﬂiBﬂ. gm}éabtﬂst?aékbog?
and having a va t e , s gl econ cor respondi ng
to said pgl ymer iigsréﬁér?lsdear%h%?’ﬁ‘sn%gngﬁ%gvf’ﬂsggl\“@alaﬁi '&F%a?dé’gdt“’arthS[ err]C.
10. A water or ®BPESIRBt JBe AMEsign t5 Sphen spoled toAOr4EOC adith ccontinued

el astomeri ¢ copalixing. hiwiangtierbaessedpetian@havee DORngred fents arﬁowﬁFéQi c side
chai ns, saidd comkwrﬁﬁgi,fgortg%_igdenhéﬂq a CJF%R?L'}/{IEEHZ’?FI on ofdr&q omy

repeating A and B,uni ts “an correspon ‘?FH'F%‘" §
P 9 solu{}on is tﬁLn added to the emulsion. Finally, the emulsion is

cooled to 350°C and the Phase E ingredient is added and mixed.
This emulsion is useful for topical application to the skin
to provide protection from the harmful effects of ultraviolet

10 radiation.
EXAMPLE XX
Facial Mojsturizer _ _
A leave-on facial emulsion composition containing a cationic
15 hydrophobic surfactant is prepared by combining the following
components utilizing conventional mixing techniques.
Ingredient  Meight %
] Water Qs100
20 Copolymer from Example V1l 1.00
Glycerin - 3.00
Cetyl Palmitate 3.00
Cetyl Alcohol 1.26
Quaternium-22 1.00
% Glyceryl Monohydroxy Stearate 0.74
Dimethicone ) 0.60
Stearic Acid 0.55
Octyldodecyl Myristate 0.30
Potassium Hydroxide 0.20
30 Carbomer 1342 0;125
Tetrasodium EDTA 0.10
DMDM Hydantoin and lodopropynyl
Butyl Carbamate 0.10
5 Carbomer 951 0.075
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[err] - wherein 65 (i) Ais
at | east one pol ynerizabl e nononer unit corresponding to the formul a
[err] wherein X err] is selected fromthe group consisting of -OH,

" This emulsion is usefu) for application to the skin as a
moisturizer.

1 Alternatively, the moisturizers are prepared using the
copolymers of Examples VIII and IX.
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OM -OR, -NHerr] , -NHR[err], and -N(Rlerr] )[err]; Mis a cation
sel ected from‘t‘he—grmm—eens-ksung of Na +, K+, My + + Ca+ +,

tZP|+aI+kyI anmoni !’"”’ ""H m”mryl amP;FE}yI anmoni u%i aleszag[’rgPiri}m.i S

selected fromt isting of H C -C straight or branched
chai n al kyl, and N N d| rret hyl am noet hyl, 2-hydroxyethyl, 2-

nmet hoxyet hyl , 2-ethoxyethyl; and R| er?? and Rferr] are

i ndependent | &l 6 led Laomthe group consisting of H, C -C straight
or branched t hoxy, ethoxy, and 2-hydr oxyet hoxy,

2- met hoxyet hyll., A emyephylaICOhol solyhief or aldispersibiei theraaplastiononer

units are sel ect eflastomeric EBBHPVHH? BB soeéénasdr{w afbi BwBUbY Imafd v! ate,
2- et hyl hexyl

acryl am - met hoxyet hyl acryl at e,
2- hydr oxfé’[‘WP"éc ﬂfféat gha'NSN- ﬁ?'ﬁe %Wﬁbef?f ped,ctromyt the
and m xtures t hercopolyrRerizatioai etvanldémbnremttyugoApand B unitsomserein ng of H

and nethyl, R i Ssad R¥bolyvihdrS ¢ ger from 10 to 2000, a is an
i nt eger fromlOOto BOBOm c&%l'ﬂpl e is an integer from2 to 50; (ii) B

is at |east one Hidrof§AM ﬂgmﬁ%%\”elﬂhttm‘&?ﬁ% HBIts 2 whegeini said A

correspondi ng to the Aainitd are psiyirierizable monomer units; and

(i) from 10% to 60% by weight of said B units, wherein said
B units are hydrophilic macromonomer units,
copolymerizable with A, whereby said macromonomer
units form said polymeric side chains; and

wherein said copolymer has a weight average molecular weight

greater than 10,000, and wherein said copolymer exhibits two

distinct Tg values, said first Tg corresponding to said backbone

and having a value less than 0°C, and said second Tg

corresponding to said polymeric side chains and having a value
greater than 25°C.

2. A copolymer according to Claim 1 wherein the Tg
corresponding to said backbone is from -55°C to -120°C, and

the Tg corresponding to said polymeric side chains is from 35°
C to 150°C.

3. A copolymer according to Claim 2 wherein said A monomer
units comprise from 50% to 85% by weight of the total
copolymer and said B macromonomer units comprise from 15%
to 50% by weight of the total copolymer, preferably wherein
said A monomer units comprise from 60% to 80% by weight
of the total 'copolymer and said B macromonomer units
comprise from 20% to 40% by weight of the total copolymer
and said A monomer units are ethylenically unsaturated
monomer units and said copolymer has a weight average
molecular weight from 10,000 to 5,000,000.
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wherein R and R are independently selected fromthe
consisting of Hand C [err]-(err] straight or
al kyl; and mis an—integerfrom 10 to 2000; and

i nteger of 100 or , i an i nteger of 2 or greater;
wherein said COpomﬂm‘ﬂa“]M““m‘t aver age nol ecul ar wei ght greater
reintsard copol yner egdi bits two distinct Tg
correspondi ng to said backbone and having a

t han 10, 000, and

val ves, said first T[err]

group

br anched chai n
(i) ais an

and

val ue | ess than Of.errA Gopalytneraactosdingne Tlatmnr 3 whererosaids pomdhoget 0 sai d
side chains and havi ngiR atéloffhd kGaifia than 25[err]C.

I 5
X-C-CR .--—_-—-".Cl'll:i6

whgrein Xis selecied from the group consisting of -OH, -OM, -
OR , -NH _, -NHR , and -N(R ) _; M is a cation selected from
the group consisting of Na+, K+, Mg+ +, Ca+ +., Zn+ +,
NH <+, alkylammonium, di'a}'kvlammonium. trialkylammonium,
and tetralkylammonium; R is selected from the group
consisting of H, C1-C straight or branched chain alkyl, N,N,-
dimethylaminoethyl,5 28-hydr xyethyl, 2-methoxyethyl, and 2-
ethoxyethyl; and R and R are independently selected from

- the group consisting of H, C_-C_ straight or branched chain

8.
alkyl, methoxy, ethoxy, 2-hyéro,x' ethyl, 2-methoxyethyl, and

2-ethoxyethyl, preferably wherein said A monomer units are
selected from the group consisting of p-butyl acrylate, 2-
ethylhexyl acrylate, N-octyl acrylamide, 2-meth-ox\'/ethyl
acrylate, 2-hydroxyethyl acryiate, N,N-dimethylaminoethy!
acrylate, and mixtures thereof; and wherein said B
macromonomer units are of the formula:
ity - [le -E

wherein X is a a hydrophilic monomer unit selected from the
group consisting of oxazolines, N-alkyloxazolines, alkylene
glycols, N-vinylpyrrolidones, N-allylpyrrolidones, vinylpyridines,
allylpyridines, vinylcaprolactams, allylcaprolactams,
vinylimidazoles. allylimidazoles, vinylfurans, allylfurans,
vinyltetrahydrofurans, allyltetrahydrofurans, and mixtures
thereof: m is an integer from 10 to 2000; E is a an ethylenically
unsaturated endcapping moiety, copolymerizable with A,
selected from the group consisting of vinyl, allyl, acryloyl,
methacryloyl, ethacryloyl, 3-vinylbenzyl, 4-vinylbenzyl, _3-
vinylbenzoy!, 4-vinylbenzoyl, and mixtures thereof; | is a

\.
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11. A water or al cohol sol ubl di spersi bl e thernopl astic

el astoneric copcrl'grmﬁg/ge—l;g;kbone and one or nore pol ynmeric side
chai ns, said cop ‘ l“‘“l\mm“ m t he copol ynmeri zati on of randomy
repeatingAand%m orresponding to the fornula [err]

wherein ®) CA'ts"at 'l east one pol ymeri zabl e nononer unit
correspondingtotheforrmla [err] 61 V\/nereln Xis selectedfrom
t he |group consi sti ng, aéH

OM -OR, -NHerr], ?‘]°'ety aferived fem 2n) '“'TaéPF |selagited féP’Ea'thieon

sel ected fromthe grgmppc@mssmgngf chatibpic+jnitkaters, Mnisni¢ initiators, an@a+ +,

Zn+ +, NH [ er ritge radical itiftor£ TR N integer selectbd floyl 8rgHANM UM

tral kyI amnl um prefeq‘gtgty wherein said chemical moiety | is selected from the

group consisting of H, hydroxy, methyl, ethyl, methoxy,
ethoxy, and mixtures thereof.

5. A copolymer according to Claim 4 wherein said B
macromonomer units are selected from the group consisting of
endcapped poly(N-alkyloxazolines), endcapped polyalkylene
glycol monoalkyl ethers, and mixtures thereof.

6. A copolymer according to Claim 5 wherein said endcapped
poly(N-alkyloxazoline) macromonomers are of the formula

R -[-NCH CH -} -0O-E
[-t 2 2]m

C=0_

R'

wherein R and R' are independently selected from the group
consisting of H and C_-C_ straight or branched chain alkyl; m
is an integer from 10 to 2000; and E is an ethylenically
unsaturated moiety, copolymerizable with A, selected from the
group consisting of vinyl, allyl, acryloyl, methacryloyl,
ethacryloyl, 3-vinylbenzoyl, 4-vinylbenzoyl, and mixtures
thereof, preferably wherein R is methyl and R' is ethyl, and m
is an integer from 20 to 250.

7. A copolymer according to Claim 5 (wherein said endcapped
poly(N-alkyloxazoline) macromonomers are of the formula
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t et r al kyl ammoni um—each—RFer+}—+s—+nrdependent |y sel ect ed

from the group congegde e rr] -Clerr] straight or br anched
chain alkyl, and N, p!mﬂ W}'B " thyl, 2- ht dr oxyet hyl ,
e M, *

2- met hoxyet hyl , 2- et WOXy and R are independently sel ected
fromthe group consisting of H derr] -(err] straight or branched
chai n al kyl, methoxy, et hoxy, and 26Jwydroxyethoxy, 2-nethoxyethyl,
2- © ethoxyethyl, prfﬁ&erabl y wherein s nonomer units are sel ect ed
fromthe group consis rfb'%ﬁﬂ%ﬁmtc 2- et hyl hexyl acryl ate,
N-octyl acryl am de, 2-nethoxyethyl aOveceixyet hyl acryiate,
N, N- di net h am noet hyl acryl atg.=@nd m xtures thereof* R" is.nethyl, Ris
H mis an integer from20tol2000, a an is an integer from 100

Rl

wherein R and R’ are independently selected from the group
consisting of H and C1-C straight or branched chain alkyl; and
m is an integer from 1% to 2000, preferably wherein R is
selected from the group consisting of H and methyl, and R’ is
ethyl, and m is an integer from 20 to 250.

8. A copolymer according to Claim 5 wherein said endcapped

polyalkylene glycol monoalkyl ether macromonomers are of the
formula

R"-[OCH _-CH] -O-E
2 l m
3

wherein R" is selected from the group consisting. of C_-C
straight or branched chain alkyl; R is selected from the group
consisting of H, and C_-C_ straight or branched chain alkyl; m
is an integer from 26 tg 2000: and E is an ethylenically
unsaturated, moiety copolymerizable with A, selected from the
group consisting of vinyl, aliyl, acryloyl, methacryloyl,
ethacryloyl, 3-vinylbenzoyl,4-vinylbenzoyl and mixtures thereof,
preferably wherein R" is methyt and R is H, and m is an
integer from 40 to 500.
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to 3000, and b is- aHH—MQMQMOSO (i) Bis at |least on

- hydrophilic macro oI ynmerizable with A corresponding to the
formul a [err] mﬁmﬂaw @” a an ethylenically unsaturated noiety,

copel yneri zabl e w om the group- consisting of vinyl,
allyl, acryloyl, nethacryl oy ethacryloyl 3-vi nyl benzoyl ,
4-viny|benzoy| and m Xt ures thereof6 R'

S sel ected fromthe group
consi sting of C[ rr}l err] st rai branched chain al k Rlerr] is
sel ected from g t e é‘f‘aéfcfl Qon Fg?&n%mg}fb??—l o5 gispersipie | togr Equ}/asé'Fr ai ght or
br anched chai n &lastpmetie cconalymen havingger bdckdone Garicd o806 roord
(iii) ais an integgjorherd®Osige Phamiser sand cl%pbﬁ{ni’é? ItBIREET 18I the 2 OF

greater: and wherei I ecul ar wei ght
greater than 10, OOOQ:OZ’% vﬁ%%fggkﬁng{mg °'%|3I 77%;"8 (F\ ﬁg ED NI APnct
Tg[err] val ues, sal‘?ﬂ"ﬁspg't‘d“l‘géiar“!‘?é?"r’ﬂ‘“'acorrespondl ng to sai d backbone and

havi ng a val ue Iess than 0C, and said second
[A] [B]
a b

wherein

(i) A is at least one polvmerlzable monomer unit
corresponding to the formula

" .
X-C- CR5== CHI:!6

wherein )sls selected from the group Eonsustmg of -OH, -
oM, -OR , -N!-‘l2 -NHR , and -N(R } ; M is a cation
selected from the group ‘consisting of Na+, K+, Mg+ +,
Ca+ +, Zn+ +, NH +, alkylammonium,
dialkvlammonium, trialkylammonium, and
tetralkylammonium; each R is. selected from the group
cansisting of H, C_-C_ straight or branched chain alkyl,
N, N,-dimethylaminoethvyl, 2-hydroxyethvl, 2-
methoxyethyl, and 2-ethoxyethyl; and R and R are
independentlv selected from the group consisting of H,

C_-C . straight or branched chain alkyl, methoxy, ethoxy,
ZLyt?roxvethoxy. 2-methoxyethyl, and 2-ethoxyethyl,
preferably wherein said A monomer units are selected
from the group consisting of p-butyl acrylate, 2-ethylhexyl
acrylate, N-octyl acrylamide, 2-methoxyethyl acrylate, 2-
hydroxyethyl acrylate, N, N-dimethylaminoethyl acrylate,
and mixtures thereof; R is methyl, R’ is ethyl, m is an
integer from 10 to 2000, a is an integer from 100 to
3000, and b is an integer from 2 to 50;




68 Tg corresponding to said polyneric side chains and having a

value greater than 25[err][C_12. A hair care conposition useful for
styling hair, conp{mHI ﬂm" “III " “ﬁopol ynmer of Claim1l and a carrier
suitable for appli mnmml e hair. 13. A hair care conposition:-

according to Claim112 ¢in-tHe fform of a liquid suitable for
application to the hair, wherein said carb#er conprises water, a Cl-C6
nonohydri c al cohol, or a mxture t hereof , preferably which further

conprises a propel lant. Y Baisygt, least cone hyseorhilm mae@manmert &#ndl ai m 12,
o usapelyroerizaplel withtA carrespdriténg e the fohaGiai N sai d

in the formof a
carrier

10.

R -[-NCH2CH -O-E

I' 2-]m
C=0

R'

wherein E is an ethylenically unsaturated moiety,
copolymerizable with A, selected from the ‘group
consisting of vinyl, allyl, acryloyl, methacryloyl,
ethacryloyl, 3-vinylbenzoyl, and 4-vinylbenzoyl; R and R’
are independently selected from the group consisting of H
and C_-C_ straight or branched chain alkyl; and m is an
integer from 10 to 2000; and
(iii) a is an integer of 100 or greater and b is an integer of
2 or greater; and
wherein said copolymer exhibits two _distinct Tg values, said
first Tg corresponding to said backbone and having a value less
than 0°C, and said second Tg corresponding to said polymeric
side chains and having a value greater than 25°C.

A water or alcohol soluble or dispersible thermoplastic
elastomeric copolymer having a backbone and one or more
polymeric side chains, said copolymer formed from the
copolymerization of randomly repeéting A and B units and
corresponding to the formula

lAla[Blb

wherein




conprises water, _one or
conposition for topical
copol ymer of d ai

application to the skin conprising the
UNHTACABENIIIN o2 5 or ot er 5 ohar
16. A skin AR illodll us ef ul

skin.s

more surfactants, and a propellant. 15. A

for delivering pharnaceuti cal

actives to the skin, correri 8 ng the copolyner of aiml, a

phar maceutical |y
~carrier,

sel ected fromthe group ®onsfst$n

active agent

anti-inflammatory drugs,cardsppndingttocthdrfageyla anest heti c drugs,

antim crobial drugs, sunscreening agents,

bl eachi ng agents, and m
-usef ul

10,

or

for styling hair,
11 and a carrier

xtures t hey eof .

t he

is

sunl ess tanni ng agents,
17. A hair care conposition

active agent, and a6Spharnaceutically accept abl e
preferably wherein said %hgr maceut i cal |

?asént"i“?a(?ﬁ@/"xerizab'&r JBRNOMRYn Wity oj dal

skin

conprising th 5 copg yner of any of Clains 9,

suitabl e X-G&R spplCHRation to the hair.

wherein X is selected from the group consisting of -OH, -
oM, -OR , -NH_, -NHR , and -N(R ) _; M is a cation
selected from the group consisting of Na+, K+, Mg+ +,
Ca++, In+ +, - NH 4+, alkylammonium,
dialkkylammonium, trialkylammonium, and
tetralkylammonium; each R is selected from the group
consisting of H, C_-C_ straight or branched chain alkyl,
and N,N,-dimethylaminoethvl, 2-.hy roxvethylb 2-
methoxyethyl, 2-ethoxyethyl; and R and R are
independently selected from the group consisting of H,
C_-C_ straight or branched chain alkyl, methoxy, ethoxy,
and 2-hydroxyethoxy, 2-methoxyethyl, 2-ethoxyethyl,
preferably wherein said A monomer Onits are selected
from the group consisting of n-butyl acrylate, 2-ethylhexyl
acrylate, N-octyl acrylamide, 2-methoxyethyl acrylate, 2-
hydroxyethyl acrylate, N,N-dimethylaminoethyl acrylate,
and mixtures thereof; R is selected from the group

consisting of H and methyl, R' is ethyl, m is an integer

from 10 to 2000, a is an integer from 100 to 3000, and b
is an integer from 2 to 50;

(i) B is at least one hydrophilic macromonmer unit copolymerizable
with A corresponding to the formula

RO -[-CH_CH_N-] -CH

0[(:2 2|]m 5
C=0 CH=CH
2

Rl
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69 18. A conposition for topical application to the skin conprising the

copol yner of any of Cains 9,,_10f—0r 11 and a carrier suitable for
application to -the's

Gaim 9
‘ (AR

wherein R and R' are independently selected from the
group consisting of H and C1-C straight or branched
chain alkyl; and m is an integer from 10 to 2000; and
(iii} a is an integer of 100 or greater and b is an integer of
2 or greater; and
wherein said copolymer has a weight average molecular weight
greater than 10,000, and wherein said copolymer exhibits two
distinct Tg values, said first Tg corresponding to said bac_kbone '
and having a value less than 0°C, and said second Tg

corresponding to said side chains and having a value greater
than 25°C.

11. A water or alcohol soluble or dispersible thermoplastic
elastomeric copolymer having a backbone and one or more
polymeric side chains, said copolymer formed from the
copolymerization of randomly repeating A and B units and
corresponding to the formula

[Ala[B]b

wherein

) A is at léast "one polymerizable monomer unit
corresponding to the formula

R 5 6

X -C- CR==CHR

wherein X is selected from the group consisting of -OH, -
OM, -OR , -NH2. -NHR , and -N(R ) ; M is a cation
selected from the group consisting of Na+, K+, Mg+ +,
Ca+ +, Zn+ 4+, NH +, alkylammonium, -
dialkylammonium, trialkylammonium, and
tetralkylammonium; each R is independently selected
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from the group consisting of H, C_-C_ straight or

branched chain alkyl, and N,N,-dimethylaminoethyl, 2-
h%droxyethyl. 2-methoxyethyl, 2-ethoxyethyl; and R and
R are independently selected from the group consisting
of H, C_-C_ straight or branched chain alkyl, methoxy,
ethoxy, and 2-hydroxyethoxy, = 2-methoxyethyl, 2-
ethoxyethyl, preferably wherein said A monomer units are
selected from the group consisting of n-buty! acrylate, 2-
ethylhexyl acrylate, N-octyl acrylamide, 2-methoxyethyi
acrylate, 2-hydroxyethyl acrylate, N,N- dlmethv‘jiammoethyl
acrylate, and mixtures thereof; R" is methyl, R isH, mis
an integer from 20 to 2000, a an is an integer from 100
to 3000, and b is an integer from 2 to 50;
(il B is at least on hydrophilic macromonmer unit

~ copolymerizable with A corresponding to the formula

R* -[-OCH_CH-] -O-E
. 2 m

3
R

wherein E is a an ethylenically unsaturated moiety,
copolymerizable "with A, selected from the group
consisting of vinyl, allyl, acryloyl, methacrylovl,
ethacryloyl, 3-vinylbenzoyl, 4-vinylbenzoyl, and mixtures
thereof; R" is selected from the group consisting of C_-
C4 0 straight or branched chain alkyl; R is selected from
the group consisting of H, and C_-C_ straight or branched
chain alkyl; and m is an integer from 20 to 2000; and
{iii) a is an integer of 100 or greater and b is an integer of
2 or greater; and
wherein said copolymer has a weight average molecular weight
greater than 10,000, and wherein said copolymer exhibits two
distinct Tg values, said first Tg corresponding to - said
backbone and having a value less than 0°C, and said second
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13.

14.

15.

16.

17.

[

Tg corresponding to said polymeric side chains and having a
value greater than 25°C.

68

A hair care composition useful for styling hair, comprising the

copolymer of Claim 1 and a carrier suitable for application to
the hair.

A hair care composition according to Claim 12, in the form of a
liquid suitable for application to the hair, wherein said carrier
comprises water, a C1-C6 monohydric alcohol, or a mixture
thereof, preferably which further comprises a propeliant.

A hair care composition according to Claim 12, in the form of a
mousse for application to the hair, wherein said carrier
comprises water, one or more surfactants, and a propeilant.

A composition for topical application to the skin comprising the

copolymer of Claim 1 and a carrier suitable for application to
the skin.

A skin care composition useful for delivering pharmaceutical
actives to the skin, comprising the copolymer of Claim 1, a
pharmaceutically active agent, and a pharmaceutically
acceptable carrier, preferably wherein said pharmaceutically
active agent is selected from the group consisting of anti-acne
drugs, non-steroidal anti-inflammatory drugs, antipruritic drugs,
anesthetic drdgs. antimicrobial drugs, sunscreening agents,

suniess tanning agents, skin bleaching agents, and mixtures
thereof. .

A hair care composition useful for styling hair, c_:omprising the
copolymer of any of Claims 9, 10, or 11 and a carrier suitable
for application to the hair.. '
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18. A composition for topical application to the skin comprising the
copolymer of any of Claims 9, 10, or 11 and a carrier suitable
for application to the skin.
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THERMOPLASTIC ELASTOMERIC COPOLYMERS AND HAIR AND SKIN
CARE COMPOSITIONS CONTAINING THE SAME

ABSTRACT

The present invention relates to water or alcohol soluble
or dispersible thermoplastic elastomeric copolymers and
to cosmetic and pharmaceutical compositions containing
these copolymers. This invention especially relates to
copolymers useful for hair styling purposes, and to hair
styling compositions containing these copolymers. This
invention further relates to copolymers useful for
providing cosmetic and pharmaceutical compositions for
topical application to the skin. These topical skin care
compositions are useful for delivering and/or
transdermally transporting active ingredients to or
through the skin.
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