THERMPEASTI C ELASTOMVERI C COPOLYMERS AND HAI R AND SKI N CARE COMPOSI Tl ONS
NTAI NI NG THE SAME 5 TECHNI CAL FI ELD The present invention relates to

vwat er or al cohol soluble or dispersible thernoplastic elastoneric

¢opol yners and to cosnetic and 10 pharnaceutical conpositions containing

t hese copol yners. - These copol yners are useful for hair setting and styling
purposes. A particularly useful application for these copolyners is in hair
spray and nousse conpositions. This invention further relates to copol yners

Fopi cal 15  app R ASiE A TOMERI COR G YRERS ARE uAR AN & ning
these copolymers are useful for del SKINCARENd/ or transdernally

transporting a w de var COMPOSITONS CONTAMNING tTHe SAME!/ or through the
skin, BACKGROUND OF THE I NVENTION In the hair care area, the desire to have

hair retaln a.particular style 20 or shape is widely held. Such style
retention is generally acconplished by either of two routes: pernmanent

chemi cal alteration of the hair *I'.EWNI@A!'[HE@ gary alteration of hair style

or shape. A tenpqrary alteration an be renoved by water or by
shanpooi ng. Terrpg-lhﬁr pressnt cinyentien: relategato gwataraor yaisobal solubigl ioshed by
appg! ;:atipn dispersible ﬁwmepia‘siiérblhﬂdoﬁﬁm/ ees;sbI l_l%bi-s' 'Paefﬁgeig e Ty tei agdand/]?r
condi tiopj ng r.to drving and/or stylipg. Products in ormo
nousses, mgelEﬁ%?%é&&afo. sé&"sar@%_gﬂgcéﬁéﬁﬁl goplvmers,  iNeSur pose.
Once the destoprlymers are ysafutfoe hait, settingaang stylingtpurposes: oArpaniiculaggd t o '
hel p retain t ' ' ; YCH u UL ki ariety
of Guns 30 SgUF @eficaictf 56 Wibse epUiirers JsCink Ml Shrd . Bhd B0uBsd ™' 1

guns and resPOMEPESNIPAS | Jhissiyention Tushee selates tercanslymersc mpefl fobo stiff
upon the hai incofpcrating letoccasmaticard 'Fiiniaceatic tcoifisdbitiots ffr tOpRIdIY as
desi red. Theééélﬁ%?ignsﬁ(s R‘%e%gﬁfl St@(if or_1.npr ovedi%?gl' |.ng'6aaind St Ig o
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either too scopalymers are useful fordelivering snd/onitiansdemalyatrahgportingvad by
shanpooi ng.  widevariety of active ingredients to and/or through the skin,
N BACKGROUND OF THE INVENTION
“Inthe hai\r care area, the desire to have hair retain a particular style
. 20 or shape is wi jely 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 al'terat.ion is one

which can be removed by water or by shampooing. Temporary style

alteration has generally been accomplished by application of a

25 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

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

resins currently used tend to feél either too sticky or too stiff upon the

hair. Also, these gums and resins do not wash out as éasily as desired.

Therefore, the need exists for improved styling and style retention

materials which provide a strong, lasting, hold without being either too stiff

35 or too sticky, and yet which are easily removed by sﬁampooing.
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Iiurthef nore, because nost hair care styling conpositions are water and/or
al cohol based, it is necessary that these materials have good solubility or
di spersibility in these bases. Ther m)pl astic elastoneric copolyners are -
vveII known. These 5 copol ynmers combi ne thernoplastic properti’es, which
give themsolubility and strength, with rubber-1like elastic properties,
which give themflexibility and shape r¥tent | on. However, despite these

hi ghl'y desi erhnemmperbecaasenmest tHafr' cardl sy ebmpbemansCar@owwﬂers are

woui o not by Apdioltbites! e ”%&ﬁgéﬂx%%irtP?%?‘i'é‘%*eﬁ‘#'%"E%\r% A

t her nopl ast | solubility endispersiilifyliy these basesng good water and/ or al cohol

sol ubility muwemofmi.eleia@forﬁme' é@ra&ewﬁ's{q oWl © CRIgRST ti ons.
I.n the present invention, new, classes of ast o ri,. :
copol ynerSs hERROIEFRS %WQI%@GWPB?“HM?’HES l jve them3q 'P‘E"Y 15

strengt h, anandstrength, withrabbemlikeaeldstic properties; avhitly g&elthéh\eﬂaaw:ty

di bl |
ot vt de oL Af 8ol (BRI TOVHIRY, GRS Thod Wl g bhSSGBE! o oL
not stiff. |moaﬂdhenmplesiiq nlashqnen@amvomgs. aee geperallydinsplutie sor

copol yners, péorp sofibfe tap@atewﬁ%rtélaéndﬂs?s@nﬁ@aﬁawufd ﬂbﬁb&'s&ﬁaﬁ&ef‘“ for

i ncorporation into a_wde varj tic cetlcal

conposi t1%ns' dJnaif o Gy %BB??'E%%? &83 eres k?hﬁ"’%?i%g? YOMANc brovi de
t Ic<)p| ca{lmcohn'pmpdlyms waviah good water an?dioﬁ glcohdl 'O'r?buwh uk:ﬁlbeanbegubn the
ski n, ic i ich are highly substantive.
Furt her nore, 'f°§§e"?ﬁ’g’%’e¢]9'35}°f’€8n€r§§ re %B?‘ﬁi“ﬁ%r enhanci ng the penetration
of a wide vari #ther pease tllil‘@ﬂim pﬂ![r plasees iof athesmoplastic i elastomericski n, or
al ter nati vel yopdlpmerdhdveebsén Ndévdloped WHIER Kald \tRé Ydedifed ﬂeﬁibllﬁg ect of

the present | nve I’DVI de veI ter and/or,.al c sol e .and/ or
di spersi b e $HR Qr#b %&4 ?! %!caﬁ"ﬂ P8 éB%ﬂ Q regdily s nges Phet .
-obj ect of thdlspe-blatunmatmm abopolmystbms]oﬁuﬂhemmrepmbsemaieﬂblstorreri c

copol yrer s Usghitle HaiBlrs doRfisosROGhichMBive the aiPfillig ndilieiCle0! Lhe

pr.esent |nvent|on to provi alr care conposi avi ng I'npr oved
styling and/ oet §tiff.d properties and having i nproved aesthetics. 35 It is

anot her obj ect |pfadditforPteetrMhair R4FS beAsfits prolided! bietHededopolymers, it
20 has been foung that these materials are also useful for incorporation into
a wide varietyﬁof cosmetic and 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,
25 these copolymers are useful for enhancing the penetration of a 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.

30 it is another object of the present invention to provide novel
‘thermoplastic elastomeric copolymers useful in hair care compositions.

‘It is another object of the present invention to provide novel hair care
compositions having improved styling and/or hold properties and havmg
improved aesthetics.

35 It is another object of the present mventlon to- provide novel
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¢ thegnopl astic el astoneric copol ymers useful in topical skin care cosnetic
and pharmaceutical conpositions. ‘It t-s another object of the present

i nvention to provide novel topical cosnetic and.pharmaceutical €onpositions
fseful - for delivering a wide s- variety of cosmetic materials and

" pharmaceutical actives to and/or through3the skin. These and ot her objects

W || becone r ' ' . detall scripti.on which follows.
SUMMARY OF TH@%?&%‘%@MF@ ﬁtusieﬁﬂéa?%ﬁa |- Skin cate casmeligt er or
al cohol sol ubaad phaunmmsabwnpmjhm| astic elastoneric copol yner having a
backbone and t I afBthé el d | r :
formed fromt h\(,a\mcig s Herr |B§ t I on tg rangmn{nyeﬂggégél ng\"R"é gvéoﬁﬁiége

wherei n said ti;:m?\ﬁ acguyticalscompositions usefith fap slelivedng widerut 90%

by wei ght of mdonumo@metwhmatenaﬁaaad BithacalitRaPOadtivRis! 6Daka/gPnoner

units; and (i- t 10%to about 60% by weight of said B units,
V\/nerel n said E}%Jr'#f aé“iﬁ roph| | i c macronononmer units copol yneri zabl e

with A wherebyThase andr nwhjecfsnmdll; become readily f appareat dfromn et

pol'yneric si dgetalléd Bescriptiinaiti %MPO'YW has a weight average
nol ecul ar wei ght greater thap, at _land \M?erel n sai d copol yner

exhibits two distinct T[err]2%s MY/ i r espondi ng to said
backbone mnd hthegpeeseaiumvénﬁtheebwta Owater] or aiedhorisdidsieope Tl err]

SSterric Tnodiapersiid tiodiasc SRslinaRE ol haling S EciReBr Ao b e
or " di sper si bl o oemen® pelymeric-pendanteside chajns, )sadchpalymgrdoM!mnﬁ and
two-or nore pl‘hbﬁﬁiﬁlﬁnéﬁd?ﬁéf fh?\do?fi\gq-i Biig R Binlt % Ttfts' WAGRei $aid ng 30

copol yreri zat | on ran repeati-n units cOrrespo
to the fornmul@® MT%W‘T’PE]'T ‘r] wherein Ais at |east one pol ymer i zabl e
nononer urs t corr@ppofrdmngbbot 40% ftor abdat 90% by weight of said A units,

. wherein said A units are polymerizable monomer units; and
(i) 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
20 form said pendant polymeric side chains; '
wherein said copolymer has a weight average molecular weight greater
than aboui_1_0,000, and wherein said copolymer exhibits two distinct T
values, said first T correspondirig to said backbone and having a valug
less than about 0°C, and said second T corresponding to said side
25 chains and having a value greater than abogt 25 C.
The present invention also relates to a water or alcoho! soluble or
dispersible thermoplastic elastomeric copolymer having a backbone and
“two or more polymeric side ‘chains, said copolymer formed from the
copolymerization of randomly repeating A and B units and corresponding
30 tothe formula '

(AL [B]

wherein A is at least one polymerizable monomer unit corresponding to
the formula -
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—4 [ err] whereln X is selected fromthe group consisting of -CH, -OM
-ORlerr], -NHerr] -NOHR[err], and--N(Rerr])[err]; Mis a cation selected |
fromthe group consisting of 5 Na+, K+, M++, Ca++ , Zn++, NH err]+,

@al kyl amoni um di al kyl ammoni um..tri al kyl anmoni um and tetral kyl ammoni um
each R err] is independently sel ected fromthe group consisting of H,
Jerr]-Cerr] straight or branched chaih al kyl, N, N, -di net hyl am noet hyl ,
2- hydr oxyet hyl, 2-met hox thy and - et hoxyet hyl; and Rlerr] and R err]
are |ndependently sele t ‘%oup 10 consisting of H,
Clerr]-Clerr] straight or branche ain al kyl, methoxy, ethoxy,

2- hydr oxyet hoxy, 2-nmethoxyethyl, and 2-et hoxyet hyl. B is at |gast one

hydr ophi | i ¢ whéH 'gjmnmne%edfremb upahb%thtdv-ewoomsmm -ﬂmtothe

formula [err whet an_ethyl enic turated

copol ymeri z Pr%ﬁjr?’t% CQSHE?&’PEBFB%/ i nyl ,

allyl, I zgdr y| Na+, Kn'eng'ck yﬁaﬁ ZnthabH )alkylammuylu rdialiylarmamohium, '
4-vin enz e S t

consi Ztl ng 3?’515 |u rr a@FeFért 5 thﬁ Eégﬁcﬁedfscﬁgqéﬁdghﬁypm isan’
i nt eger fronﬁﬂﬁ‘aﬁi’ ﬂaﬁammm%pl strgight or bsgnchedidiain

gr eat er ; - andalkyli SNM-dtmb wun-ﬁydrb ygrmahoxyéthﬂurddaea-

enbodi rrent S om)n r uni t

copol yneri za%tﬁgkiﬁtﬁ# ﬁ?@s re%?oﬁd %%Oﬂf‘l @%8' fM]th% R ein R
and R - alte |¢Ql'l5pﬁ§mebftﬂ'|yc «0 c straight oo brancheqd chanmalkyh sathoxy, fethdxynd
C[err] C[err r bﬁgﬁﬁ)ﬂﬂ h @HXV s an integer from about
' 10 to a E‘ moxg nt'gﬁ rﬁhgfﬁé ou 9%!3 greater; and b is an
| nt eger of abo &asél"@&t ronm"q OBM%&W'Y@"@% withAt one
hydr ophi lic wfgspmuwtmhatfomal yneri zable with A corresponding to the

formula [err]
R-[-I:ICH2CH2] -O-E
15
' Cc=0
f
RI

4
g
%

wherein E is an ethylenically unsaturated moiety, copolymerizable with A,
20 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; m is an integer from about 10to about 28000 ais

an integer of about 100 or greater; and b is an integer of about 2 or
25  greater.

in further embodiments, B is at least one hydrophmc macromonomer
unit copolymerizable with A corresponding to the formula

I
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715 Wterein E is an ethylenically unsaturated noiety, copolynerizable with

A, selected fromthe group consistkng of vinyl, allyl, acryloyl,

met hacryl oyl, 20 ethacryloyl, 3-vinylbenzoyl, and 4- vrnylbenzoyl ~and

m xtures thereof R' is selected fromthe group consisting of C[err] derr]

straight or branched chai n al kyl ; R[errk I's selected fromthe group

. eonsisting of H and C[err]-C[err] straight or branched chain alkyl; mis

an integer- fromabout 20 to about 2000 a [ i nt eger of about 100 or
reater. In further .

greater, and b is an |@&p

enbodi nents, B is at Ieast one h nomer unit _
' copolynerrzable wth A correspondr to the form [err] 30 wherein Eis
“an ethylenically unsaturated nnretyhxnopolynerrzabl CH=R eazselected from .
t he group,_consisting of vinyl, allyl, acryloyl, nethacryloyl, ethacryloyl,
2-vi nyl benzyl 3-vi nyl benzyI 4-Vinyl benzyl, and m xtures thereof; R12
1s selected frontthe group consistﬁHg of hydrogen, Cl-6 straight or
branched chain al kyl, benzyl, 1-phenyl substituted C2-6 straight or

branched chain al k h t| ut e strai ght or_. branched
“chain al kyl, “ﬁ'ﬁﬁeﬁéﬁ?ﬁeé qrﬁgpaggen%qt@ Pgrff%ﬁ'& ?%@?%séﬁ'qgrqm t he
gr OUp consi sH agd@_-2- pstraight or ﬂ'aml'\edschamﬁlalkyl; imlj$ an lintegerefrom abubtst i tuted

44BY 2a
am no hegél 19 l?mgﬁou en QA@Q% ﬁ‘gﬁéeﬂn%gggnam%rﬁét%hgﬁé 61% an
am nonet hyl pﬂ'éﬁgﬁr °f43 neatethenyl , 2- am noet hyl phenyl, 3-
| amI ?oet hél phe{mh fu?t'hér‘émﬁﬁdiﬁﬁd hty, I?Lte@tl IeaQPSnéWdtié llé‘iﬁéértbni&iﬁ%}th f ag'g
salts and quaterni z eriya er eo ur ereof; and m
i s an integeM e‘ EBB%RH?XPWBKA%% mﬂﬂﬂ?mﬁﬁ odi nents,- B is at
| east one hydrophr l'ic macronononer unit copolynmerizable with A and C
corresponding-to the fornula [err] Wh kﬁ %HF S L) ethylenically
unsat urated noi ety, copolynerizabl & wi th 25 éa{ed formthe group

consistiny of vinyl, allyl, acryloyl, nethacryloyl, 20 ethacryloyl,
2-vinyl benzyl, 3-vi nyI benzyl_, 4-vi nyI benzyp3 and m xt ures

. wherein E is an ethylenically unsaturated moiety, oopolymerizablg with A,
selected from the group consisting of vinyl, allyl, acryloyl, methacryloyl, |
20 ethacryloyl, vainylbenzoyl, and 4-vinylbenzoyl, and mixtures thereof;, R"
is selected fr%m the group consisting of C1-C4p straight or branched
chain alkyl; R 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; a is an integer of about 100 or greater, and b is an integer of about
25 2 or greater. ' :
In further embodiments, B is at least one hydrophllrc macromonomer
unit copolyr_nenzable with A corresponding to the formula
" R12 - [ -CH,-CH-]p -E
| l
30 . P .
~ wherein E is an ethylenically unsaturated moiety, copolymerizable with A,
selected from the group consisting of vinyl, allyl, acryloyl, methacryloyi,
ethacryloyl, 2-vinyl benzyl, 3-vinyl benzyl, 4-vinyl benzyl, and mixtures
thereof;, R12 is selected from the group consisting of hydrogen, C1-6
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thereof; Rlerr] is selected fromthe group consisting of hydrogen, Cl-C6
strai ght or branched chain al kyl, benzyl, 1-phenyl substituted C2-6 :
strai ght or branched chain al kyl, 1,1-diphenyl substituted C2-6 straight or -
‘Branched chain alkyl, and mxtures thereof; and Rlerr] is selected fromthe
25 group consisting of H and Cl1-6 strai ght or branched chain al kyl, and
Rlerr], and R15 are independently sel ecfed formthe group consisting of

Cl-8bStrai288tstr@gth][ ondirarclédi chaihkilkyl, abenzyli si-pheyl substiated Ircmraabout 20 -
to about ' f : Sq 4l S . n,relates to
“hair care 30%"@3#}%# |¢$§%§%ﬁb?§'1 ;,.%ﬁﬁpgé@ts[?{%%&i{@ﬁ@-éﬁﬂﬁégh or
conposi t i ons,branched ehaig alkys snddpidures therepf) B is ahpolae mojetynselested: he
present | nverifdn@nweeli:w é&siﬁﬁ&tdfczqsyiidpbaﬁ?wﬁﬁrizﬁd G99 Adidgen™s ~

t th . ki | t 't .tyﬁ 2KIT t-h
el 1 very 81 ' SUBRUREE 23 e ord-BYeil. 534 B SHRSIMPH 2 o 6 GeRYEMLE- | it 0
and/ﬁr tPr?ﬁ@mihbphmy'l,n&amiqbphbhypmmnmyand-amm ﬂuﬁpﬁeh?t@-F ariacby
wei ght™ o . i g e . err]C,
unl gss ot her %’@'@5@8%%& T%ﬁﬁ"v@%{"k’@ﬁ‘%ﬁgﬁ e?%ﬁ@@%@ﬁ consi st of,
or  consi st e&Rineety| epyl, t mades deaminaethydphenyl, asansht i pharaceuticallyi ent s
and 5 coNaReBbagike SelisD hd" A titémiZdaT AervR RS AR Olridh bliuddhVENTI ON

The term "thernoplastjc.el astoneric copolyper” as herel n neans t hat

t he copol19neiﬁ?fggk'mt'ﬁ@f‘dﬁﬁﬂggéﬂp@ﬁ&?f“d@?tw' roperties. The term

"t ger nopl ai_t : c ellafurtivee embodimentsyd is a'tdeast&:rl‘eahydrbphilitwnadtommfrr]néro

ordi nary skil | i . | & ol ant that upon-

heati ng, the dggp%p&%ﬂﬁﬂ%h@ﬁﬁ ng)goﬁé@%c#%@{d@gﬁgm%s; upon bei ng-

subject to stress it insl GHr <hwl Hon renoval of stress it stops

flowing. By "elastoneric” is nepnt that the copol yner-has an elastic

nodul us slgch t hat the copol yner gx@i bits a resistance to deformation and 15
t

has limt2d extensibility and r&Tr ction. In other words, the copol yner
tends to recover its size and shape after deformation. The term

“macromononer” is one famliar *?ngfﬂ,ﬂ- ordinary skill in polymer
science, and is used to describe’a pC e/ I c material containi ng‘
wherein E is an ethylenically unsafurated moiety, copolymerizable with A,

selected form the group consisting of vinyl, allyl, acryloyl, methacryloyi,
20 ethacryloyl, 2-évinyl benzyl, 3-vinyl benzyl, 4-vinyl benzyl, and mixtures
thereof; R12 is selected from the group consisting of hydrogen, C1-C6
straight or branched chain alkyl, benzyl, 1-phenyl substituted C2-6
straight or branched chain alkyl, 1,1-diphenyl substituted C2-6 straight or
branched chain alkyl, and mixtures thereof; and R13 is selected from the
25 group consisting of H and C1-6 straight or branched chain alkyl, and R14,
and R15 are independently selected form the group consisting of C1-8
straight or branched chain alkyl; and m is is an integer from about 20 to
about 2000. _
in further embodiments, the present invention relates to hair care
30 . compositions, especially hair setting and styling compositions, containing
these copolymers.
In further embodiments, the present invention relates to cosmetic and
pharmaceutical compositions containing these copolymers fo:f topical
, application to the skin for the delivery of cosmetic materials and -
s pharmaceutical actives onto, into and/or through the skin.

"



¢ pol ynerizabl e moiety. A macronononer is a macronol ecul ar monomer. 20 A
macr ononomer i s essentially a very large type of nmonomer building block |
unit which can be used in a polynerization reaction to form polyners with
Ftself, with other nmononers, or with other nacronononers. The term "water

or aIcohoI sol ubl e or dlsper5|ble as used herein neans that these
copolyners are either freely soluble in br di spersible (as 25 a stable
suspensi on) in All percentages ahdtdahosou‘s@d\nhgembwrbyswmghiabf dhedotalel y, in .

any conbi nat th |,
and i soplr opal%e‘%ﬁaﬁ ﬁ“fd +Ibﬁ1§a§h%ﬁ& ﬁ%d%eﬂjg %toﬂgl §her 'S soPkEFe [ ﬁn?he
sol vent or sou!mma.iedt Tbednvention hﬂ%@fné@'ﬂtmmﬁﬁ congsist| efa or cansist 20

mg/ L, nore paguentially YoRbeNs BSseRtiall asardellad  dptiomdlcfingrediantsbang 100
nmg/mL. By ‘'dis erS|b ﬁg I&é"ﬁ fﬁt that the copolyner fornms a stable, uniform

suspensi or? (w R furt her materl al s such as enulsifiers)
when conbi ned wit h t he d PDESERIPTHOR HE ANVEN h concentration

of at |east abo gmqg?ﬂ.m . Sﬁﬁwcycd'&
preferably aboumg oé@"sﬁc@ié‘gt %}ﬁeﬁ%s{%gsétq-her% a'snt@g?rer i C
Copol yners ”%Mﬁfs has botb maﬁt'ﬁv@ﬂ %tar@r@nam zed in
E%Ir ggh;’ilnl gl aﬁﬁ@mﬂ-l 'Cthéfm lesl:@bhstmﬁt&ﬁempa ertr'fts?hefémmamd thiolse of

side chaj S CO [ 0 stQ
t her nopl athi © %maéhﬁkﬂi'ﬁ RQIIX r?ﬁ %Op y%?#rﬁpgﬂﬁﬁgégtﬂg%}nmaﬂg’pgﬂd
usef ul propermeatmgsthmcopwlgmr softens and.upkinccaalingl it rehardens;tupongbeiognt
i nventi on, QAPGroSd T IHRIAL 1S Tiowd Al USRP PHBRAISSr Y68 ostopey can

be prepared fro he copol ymer /zat 1 on

uni { macr o
units. In ot HOWiIRGr dBY tﬂ@swﬁdﬁéﬁnf dhalythe: capolyger; h%’brﬂS'oP%@G into.
t he copol ynermodiksssuthithhythier Copdiyrner exhibits & resistarice todeforthatiomaades.

o de ohai s ofod flouled %%%n@%ghi‘%ﬂdér%ﬁewiéﬁéﬁ G i T
t her eby exi sttengsito recavesiitssize and isbapa afies defasmation. t he copol ymer r emai ns
in a separate pRgQerm”ntRrSMoHERE & ohB'féniﬂl%?%& thoSa of idedinkky skift ih hat
these copolymers exhi pit two . distl ransition t ratures or
"Tlerr]'s", fROIYDSr SCIRNCEaERE %S aa%%é F’G ymegic '?B?qr%? ﬂ%"?‘“ﬂnown
term of art | @ pplynyertzabie mviety. Wnﬂdmdaemrmmommmmmmmhu ch a
Pol yrrer of, POR o3 driSdiibr 18558y %a VéH) Saided B ordinérbliibg ! ©
: ' block unit which can be used in a polymerization reaction to form '
polymers with atself with other monomers, or with other macromonomers.
The term “water or alcohol soluble or dispersible” as used herein
means that these copolymers are either freely soluble in or dispersible (as
- 25 a stable suspension) in at least one of the foliowing solvents, or
' alternatively, in any combination of one of the following solvents: water,
methanol, -ethanol, and isopropanol. By "solublec"' is meant that the
copolymer is soluble in the solvent or solvents at 25 C at a concentration .
of at least about 20 mg/ml., more preferably about 50 mg/mL, and most
30 preferably about 100 mg/mL. By "dispersible" is meant that the copolymer
forms a stable, uniform suspension (without the addition of further
matenals such as emulsifiers) when combined with the solvent or solvents
at 25 C at a concentration of at least about 20 mg/mL, more preferably |
about 50 mg/mL, and most preferably about 100 mg/mL. )

35 : | Thermoplastic Elastomeric Copolymers
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diquild or rubber-like material. Gass transition tenperatures can be
nmeasured using standard techniques that are well known to the pol yner 20
scientist of ordinary skill in the art. One particularly useful technique
for deterrmining glass transitions is differential scanning calorinetry
-(al so known as DSC). The gl ass transitiaon phenonenon in polyners is
described in Introduction to Polyner Sci®ence and Technol ogy: An SPE

Text book, (eds.The SOPMGrarbfahd presenf-imventivm )are (chanacterized inkh&eing: 25

1977), whi ch he Tg of
t he %)ackbo?\eabfselkﬁe cop o rrers wgnﬂeﬁﬁa”M%obggs?phh@@Ejngr %o?
cont ai ni ng t §iles |Cﬂ§l'1§ha|m§ q:mnaﬂm- ofebath Blﬂﬂ%m@t‘l@ and: thgrmoplasticer abl y

the Tlerr] Ohdlémebéiﬁ‘abﬂﬁ?lé%&el fir € pFavide e ni éeta?ﬂr&&fél%rabeﬁ'bs 130 C,

more prefer a?,txn jJoma l)g{:BtS{)ﬁ abt%g(ﬂrgﬁgr]ﬂ[dnvq%@nrgaafaqg%b%u de

pr ef erabl
chai n of therefeptddyhoeas"gmﬂe:opu;aneqsaruacaﬁse Ithay:oanlb,ermapamd fromtthenl ng the

backb
s?gecﬁgle)n Lﬁgﬂ?ﬁ%’?’a@%ﬂaﬁﬁm Es"aahﬁr ELQT:’% rmre pr fef er abl y
rom about 30MSFEs.dhesmagromonpmear r?"@ﬂeﬂ ar mﬁ@ ¢oRQINMASfout
35[err] C to aboftiesw copbRfrirs |éxhibit tﬁouasnhaemnméy piedsas O Willsdutt WO

e By I b ted e S A B ™
these copol ythese copolymefsatecloselytasspeiatedwith edobvathen thereby existing t hey
are essenti ajd yn %ediiékg %ﬁﬂe Cub?élibd‘dé’&f iR ﬁp‘@;&rg& Fé?ha’ihé 'iA }éos%hk t he

styling process I rons, and

sources are BppFPed Ao"Pﬁée%ﬁm)e éhlscmlaﬁﬁg"aﬂ'“m '@oﬁ%l thabr |’l°§9r oom
tenperature (:o Olymers @xhibkawoadistina lass iransifion Yaifipéraifete, Tiyf's") farhe

and the. dbpoft %@@sé@t@ﬁ&aﬁﬁfe&m Sy Tor oh 59 kbt B SFaR gL err]
si de chai ns, pailymer-sciance used itb ideiscsibé thentempetaiutenahwhicham polymerprovi de a
strong, yet fpbﬂﬁdr?hférebﬁ?ﬁd&@bﬂs%trﬂhﬁ&n&n W@ $8114 of Bﬁftlﬁ?\/’ﬁ%ﬁﬁl tgth Skin

terrper at ures ese Copo eratu

essentially bBP itk R m'y"ggsmme Fy%’f‘%!ng@) te&ﬂ?"@h’!‘%ﬁn@nth@ film
forning propenédsisediusig Standard eschiquds at ar@Whil known to the polymer

20 scientist of orgunary skill in the art.  One particularly useful technique for
determmmg glass transitions is differential scanning calorimetry (also
known as DSC). The glass transition phenomenon in potymer_s_ is
described in Introduction to Polymer Science and Technolo
Textbook, (eds. H.S. Kaufman and J.J. Falcetta), (John wiley & Sons:

25 1977), which is incorporated by reference herein in its entirety.

' The Tg of the backbone of the copolymers herein (i.e. that part of éhé
copolymer not containing the side chains) should be less than about 0 C.

. Preferably the Tg of the backbone should be from about -10 C to about -

130 C, more preferably grom about -20 C to about -125 C, and most

30 preferably from about -85 C to about -120 C. The Tg of the side chain of
the copolymers (i.e. that part og the copolymer not containing the
backbone) is greater manoabout 20 C. Preferably the Tg of the sidechain
should be from about 25 C to about 200 C more preferabl%from about
30 C to about 175 C, and. most preferably from about 35 C to about

35 150 C : :
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provi 8e benefits shuch as better and nore even distribution upon the skin.
The copol yners of the present invention are forned fromthe _
copol yneri zation of randonmly repeating A and B units, preferably wherein 20
tthe A units are selected fromat |east one polyneri zabl e, ethylenically
unsaturated nonomer unit, and the B unitgs are selected fromat |east one

- hydrophilic macrgm)nomer uni t whi ch contains an ethylenically unsaturated

moi ety which is BEFRYSHelesenICOPRIYMErE POSSESS y Ve afistinglodT gent these t hese
copol ymers, téupdigmbisoare usefol imhair|stylihey an&deftfr@%o?ﬁpoﬁf&n@t wvitissutcal | y

unsat urat e, 156 linBb HHBoRTP TE el 938, Wi Shabd, SabeBhleks i U 21
non- copol ynersukiectpd te temperatures @bowe bothv Tg!ise theyTare essentially liquid andan be’
sel ect ed fsr orgah pf&me/ réaqtnéxmila@tduaﬁgwps%@hiﬂwre” 85 (d. Q e al'ﬂrfég} &g@{ﬁ.gns of

h | t
.\t/ve?gﬁ'?g? y_rl_rﬁé 0%, %&%é@dgeﬂ‘erﬁsabﬁ I '?‘MP Baik)}: Upeent i on
can ‘conpri se doalimgadfdie céﬁ@lynmrdmeQ rature (¥. fﬁhéh'tﬁehéﬁﬂhé@%bt 50% to

The" Copol ymons 1oRveB i i e ?1 @Bﬁ'i"hﬂog&ﬁﬁ%ﬁg% peteud ol 81 o
from about mwcallxobtheaaoée the ccapalymer mmmsuswmalo about
50% and st anwrowblthb fmawmbﬁuh#%%é enaiheuan )EL hB! ﬂ@iﬂl:gf?& m! he

I h
oPecul ar et SERBRNBE. dug b ToHES S Buond: HoLISIRG il R o Ryl or o

mol ecul ar vvelrgtentmmept that which |imts applicability of the invention
char acter| st oo Otisimord: a sk mpehrks, ke EidhinedCiblid bh ot g o
aver age ol edﬁﬂ'tﬂefﬂé'r%mh'% is essentially hetween ot T o500 These copolymars! y | ess
‘than abous 2 & eARAnce e Tlfﬂ'féﬁinh ﬁr&ﬁértfe@a?f ﬁ&?‘&récé%ogg%nsphﬁger abl y,
t he 10 ht ave ec roma out
5, 000, 000 rgv 1&%?’%&?&? rf““’g' t%@‘q 430?9 re 8vafo F"P'-!S’G’O yeen Been nore
.preferabl y frskimabout 100,000 to about 850,000, and nobst preferably from
about 125,000 t ¢ngbeubolynierd06f the present invention are formed from the
' copolymerization of randomly repeating A and B units, preferably wherein
20 the A units are selected from at least one polymerizable, ethylemcally '
" unsaturated monomer unit, and the B units are selected from at least one
hydrophilic macromonomer unit which contains an ethylenically
‘unsaturated moiety which is copolymerizable with A. In typical
embodiments of these copolymers, the backbone is primarily derived from
25 the ethylenically unsaturated portion of the A rf}onomer- 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 lohg as the limitations of the copolymer are met (e.g.,
30  solubility, Tg's, and molecular weights).
- - 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. .
35 The hydrophilic B macromonomer units can comprise from about 10%
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Alternatively, the copolyners of the present invention can also be" 15
r'epresented by the fornul a [Al[err][B][err] wherein A and B are as
descri bed herein, and where a i.s an integer of about 100 or greater,
preferably a is an integer from about 100 to about 3000, nore preferably
from about 250 to abeut 2000, and nost” preferably 20 from about 350 to
about 1500, and b is an integer of abouto2 or greater, preferably from

dbout 2 t 2 o2

preferably i rBraball60%! (oo pietoRahy o BbBHP ek 1d BodiP0% dnd s !
i nt ended thatproternblyrf&rgrabpuha@% tauabqutdﬂﬂ&iéwwght ﬁfe!hgmp@m@ a and b,
these subscri pt {mieps Qﬂdﬁ‘lé PPeddriti fivenitibn Midve 2e wilighto @verijes her ein

so long as th I f .t d h
copol yrer s héﬁef’q&iarév"’v‘a@&%?‘éi %@S@%nfﬂﬁnﬁﬁay &% -0 YRpF i 8 oG o
it I hasl begn fpoletulareieight excbps thattwhich dimitsoapplivabilitp pf tHeeinventiohdor aver age
nol ecul e wei I
than_ about 2. WoRSRIeERHR. b as ViSedtiy) BlocBiSing gseﬁﬁbﬁ%%@%%% and
typically | esfgrmulailoammpfmbﬂm olg0. lf‘PGQﬂefai,bif!P wejght ayerrge mel

ol ecul ar weigg sflésmtﬁaﬁtﬁbolﬁ S’antomoahﬁuﬁe beﬂ@ﬁhl Olbssnmae\ labaﬁerabl y

from about 20

t 500 0 d st out, 25, 000
to about 250, d q%%ﬁ 36% o) at i %quﬁfa%? ihe
particul afo A wa@hB Sﬁeragal mleadabywaightcia)lfcmnofabppbcw 0O0r éOalabout ratios

of the units s@ob d¥d, 'hére prei‘é'ra%q@?r?ﬂféﬁ&}f ﬁo@@Qo‘Hboﬁf @Gbﬁﬁo@ké\}én in the

art, the copol'ynets éan be tl

or _variou properties such
as sol ubi | i t ymone cpreferab YarfEP'f'hébP‘l‘tke 00,000 1 tor é#@ﬁppt ’Ev‘ftﬁ‘oﬁ her
wgredlhents C;lsmmib faémChbmuthasmoab%bmdmelomocare appl I catlons .
en the copo y resent |nve Qn. nco a|r
and/ or skin car W@‘B@FVP e'@ﬁ rB’eﬁgﬂ* é'?;l\fq %ﬁj %géf om about
0.1%to atmutre’wésemedbgrtbblfqrrﬁulmm about O 5%t o about 20% nmore preferably °
fromabout 1%to abou‘t %%E/ rJgnd nmost preferably from about 2% to about 5%

of the conposition, hi gher or lower 10 . apounts, can,be use
dependi ng upowhﬁfﬂ!npealaﬂﬁc%laéﬁ asppsceibed drerews Afdwhere a|is; an integer °F

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
20 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
25 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
30 generally less than about 1,5_00,000, 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.
By appropriate selection and combination of the particular A and B
35 units and by the choice of specific relative ratios of the units well within
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{The A" nonomer unit is selected from pol ynerizabl-e nononers, preferably
ethylenically unsaturated nononers. Either a single A nononer or

conbi nations of two or nore A nononers can be utilized. 15 For exanple, if
two different” A nononers are polynerized with a B nmacronononer, the

resul ting copol ynmer could be describedjps a terpolyner. In either case, the

' JTONONET'S ar gge t $40%nd N

" pol yneri zag‘r'g Lgﬁ\"{s)ﬁuse ﬁfﬂ%p{s%ﬁg rlu'?qﬁgn 'ﬁ\erﬂg %gg’?ﬁ%%ngaﬁo?%nerl zed
usi ng any c coptimized far vmusSghxsmtl iptopestinsisuchsas sohbilityeTg'st and the e
pol yneri zabl nmw%mfd‘r%mﬁaﬂunwlmtﬁ aﬁméraﬁhpﬁé&-eh@ ébﬁah%l;{]%éa' iAYeir 21 €
preferred. The ter et hy enl{ég{5 unsaturated” is used hereln to nean
noNomer s tha‘fa@(ﬁﬂ‘g%'ﬂ" gare appl -pol yrreri zabl e car bon- carbon doubl e bond
(whi ch.can be rmWhen tive-copolymers @f thetpresaubm‘/eﬁtwredr)e incbrporatedTinto A f
nononer unit p ! Wﬁg B@H se from
about 40%toﬁazi ou Oﬁn rgeéém?é,?lg?f? Pf%%gm @?P‘éﬁgb%‘ﬁ'ﬁ and
nost pref er JEOM | 3h%&‘rﬂal¥6ti@ about 2%%a praferatiyfropy abeutyB.6% to abﬂ'dl MDI yners.
The et hyl eni hﬁhﬁ‘ | [ rdst
descri bed by’ﬁ::%béglafag\#n gmm: ?q@!aﬁ%yﬁ?ﬂ&. Sh E ect é?eﬁg%n t he
group consi s¥ bo%b\%% jl@“‘&'e ] d
- N(R[ er'r jo) [ eambunts! cam be uséd deperading Lpdnithe patticulgr applicationj st i ng of 12
Na+, K+, Ng"’lﬁongﬁﬁ?" hits NH[ err]+, al kyl amroni um di al kyl anmoni um
trial kyl amrmrrm%—wrgzge‘-ral kyl amtmoni um each R4 is independently sel ected
fromthe group céhei¥'imgnameriunit]isrsglected: frpms polymprizable imenamess. chai n

al kyl', N, N- dyrgpsrapl féﬂ?ﬂéﬁsb&ﬂ @ndﬁfﬁfa@é’d’ efnbnbmets ”Etéﬂ’féfeté‘%m RA 2- 5
et hoxyet hyl and err rg}r are inde ndentl sel ecbﬁ rlggkt he

group consi SPPAY P‘?‘]‘ o gr mp yl,
met hoxy, 1set rﬁmyexampjajrmmt dtﬁﬁeyentZNrmdrmmmshare pmytnéﬂmmmdltetdw

neryi 1o ol dapRidier Mhel FERLGS BopGRANYT cPUls el a0l Wi 'd° |
deri ved fronteERRlymer.t h‘!‘ eithet casentheironemers asenselpced to meetsthe uted
amoni um COW@hﬁireh@h%s of e @8p6lyine? 2"BY CpBRmMeriablé0asCliséd herein, is
meant monomers . that can be polymerized using any conventional
20 synthetic techniques. Monomers .that are polymerizable using -
conventional free radical initiated techniques are preferred. The term
“ethylenically unsaturated" is used herein to mean monomers that contain
at least one polymerizable carbon-carbon double bond (which can be
mono-, di-, tri-, or tetra-substituted).
" 25 ~ The A monomer units of the copolymérs 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. :
The ethylenically unsaturated A monomer units preferably can be
30 descnbed by the following formula

II
X - C- CRS == CHRS
wherein X is selected from the group consisting of -OH, -OM, -OR4, -NHy,
35 -NHR4, and -N(R4)2; M is a cation selected from the group consisting of
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{err]t strai ght chain, C3-40 branched chain, or C3-40 carbocyclic al cohols;
from pol yhydric al cohols having from about 2 to about 8 carbon atons and
from about 2 to about 8 hydroxy groups (nonlimting exanples of 15 which
I'nclude ethyl ene glycol, propylene glycol, butylene glycol, hexylene

gl ycol, glycerin, and 1,2, 6-hexanetri ol ) fromam no al cohols (nonlimting
exanpl es of whi ch I ncl ude am noet hanol , &I met hyl am noet hanol , and

di et hyl ani noeNﬂd’ncﬂ Ma#+: Gart, dnateNH dalmamra@wat)dlatkvlammnmuntoho|

gt Eg)r(s ((atn(r)lglnlol ﬁ am egsacﬁgn tlu;?mg'sub bﬁﬁﬁh ”BEHQXRéf(i?ﬂﬁbe I am no

nono- gubst ituf '&C*erﬂ?ff%!“r\‘gaﬂé?%@'aﬁ's ﬂfgb %'&Ft‘yﬁ ?’?%&@ix

V\ﬂerel n C% hioahlkyl NcNaiuhpttwiamogMpZdwdrbxyeibylL vadhedthoxyethyls rdndstzcieu ght ]
ain %9 [ : e

gl kyl am no grou [OS cﬁﬁ"be ﬁastglﬁngeél%r&iﬁﬁ e?ntlg[%e‘?%étsa fﬁi‘?ﬂghrrér BG# d

substituted aceRsistingef b GinSatraight @&f@@eﬂﬁamm reetbeXy rethowkr ei n

the substit ueptiydrd®y m@gmm@mwhm Z-athHuiyethydi tions of the acrylic

d d d tl | t h t
Skl TN, - coonHabTgse ﬁvﬂwioan%mpi?ﬁa@u&q%@@gaﬂnﬁiH@“@%!vano
acr y: i ¢ aci g) inclirde aellylls acld;aﬂd sglts,rntters dm;i amidest theheofc T salts cand .
ShGa e r
oot ars b bB o Befiied HodlClng LRl (diifioft RO midlf, “aiificuri of, 7015
Cerr] strai gﬁﬂb%tmaﬁﬁﬁ’ ammaniim CoHRIRE donsaT he estersxan be desved fi '@"&Qr qooxylic
aci ds; - vi'nyl andstedigit! chidth] 6840 Braihchedi thdmCB} M@mb@chwal&lﬁbﬁl de);

i nyl d all 0 b it t

vt atne anln PRSEHb iods Myl i anBOl Eol SBodCe tayth Hamaon
hfwlh ng at I leaanddrmncabdwnz dar?mno&mldeommms (nonlimiting raxamples of i
al pha- e s adi ene,
et ﬁyl ene, [y)rop &Fn@clugeb%gﬁéhé Qgﬁ} rogtb‘ @8@?}[ g vﬁ??”ﬁf@ﬁ@? and
m xt ur es t her 8Bcol, glycerin, and-1 2:6-Bgxanet ﬁB P@@!ﬂ%lamr‘"‘i’w&\“ﬂﬂﬂ t hose
sel ect ed frorrempwsow GRlEh! TR mioeitianol 2 ety ertioeitanoi, ahd.

"so-butyl - aor SistedEmigstRandl, 3 wBlr duatBried dervaigs)) or Honl difdhol
acryl ate, net Ie;l'ierae(rimﬂmytlng eexamples oftwhichy indlede nmisthoxyethanbhcapdat e,

o hoaty! et B Qifandiy PUTHb dhided! Nl o | dHistbstiufsd)y NIBHKYH or N-

alkylammo mono-substltuted or N,N-dialkyl or N,N-dialkylamino di-

substituted, wherein the alkyl or alkylamino group can be derived from

Cq40 straight chain, C3-40 branched chain, or C3-40 carbocylic

_ moieties. Additionally, the alkylamino groups can be quaternized. Also

25 useful as monomers are substituted acrylic acids and salts, esters, and

 amides thereof (wherein the substituents are on the two and three carbon

positions of the acrylic acid and are independently selected from the

group consisting of C4.4 alkyl, -CN, -COOH (e.g., methacrylic acid,

ethacrylic acid, and 3-cyano acrylic acid). The salts, esters, and amides

30 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 C-j.4o straight chain, C3-40 branched chain, or

C3-40 carbocylic carboxylic acids; vinyl and allyl halides (e.g., vinyl

chloride and allyl chloride); vinyl and allyl substituted heterocylic

35 compounds {(e.g., vinyl pyrridine and allyl pyridine); vinylidene chioride;

/.
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ét hactyl ate, ethyl ethacrylate, n-butyl ethacrylate, iso-butyl ethacrylate,
t- butyl ethacrylate, 2-ethyl hexyl ethacrylate, decyl ethacrylate, 2, 3-

di hydr oxypropyl acrylate, 2,3-dihydroxypropyl nethacrylate, 2-

Hydr oxyethyl acrylate, 2-hydroxypropyl acrylate, hydroxypropyl 15

nmet hacryl ate, glyceryl nonoacrylate, glyceryl nDnonethacryIate -

i ot hy| acr yROGTHEORIRGs havAG dcieRR R ok SareoR IR B e
Ib s;)plr gg;r/l I gfnr styeenaje, ahhadnqmvls@yrynem dQUtNStyremn.yc/lrbmad;dmm Oisapi‘ﬂﬁé(-a gll I n-2 :
agrgl am ée O%*&d% é! aﬁpl‘\)l-sﬂaenﬁu_y .bnt%n;éérz,y am é,"sgﬁgﬁwﬁ' g

et hyl met. hacer bﬂ fani de, N, N-di met hyl ani noet hyl
acryl am de, quat ePrefeaéd A\hi&rﬂm”érk In:slamm'hhubluas thoseédlectel fPom the

et hacy yi ani q@ioub R # ATVIE ackh Thefrdchil gl pbaBhit g Beinyl
di me]t Q%ILam an%@'b’lﬁlﬁ.z zrihﬁ'a@qﬂ&tei ?ﬂb’éracwlaieN S ity t Iaphdatanote-bhﬂl
E?ﬂig)r(y?a;?gﬁ i[allgtte chyI g d@ Eé #gpﬁ&@)ﬁ at? I"%ﬁs gﬁa El?)'(ye'[ ﬁ"’ryh I
: nf':]hac?/%/:]mf e, m%thmﬂlatqe%h Itbhylcrrtné y eylate at.geﬂgql %o

X aci eic
gnh§d¥?deyan?‘h?%ﬁ{1¥4efh é@%ﬁfﬁ%@ggﬁ%ﬁdﬁ%&ieg‘a% 19.ilz acid,
di al | yl di met Hgtityh rrﬁthﬂcaﬂa@hl grethylhexyhyethagrylatej ddecyl retihagrylate, nﬂ 3et her,
met hyl vinyl dﬁﬁyaft&y Fopyei maéﬁjlaté' nyl2, :P-ﬁih\yar&@pr?bﬂﬁ' rhéthdespits, Vory!

| furan, styrene qu ol, vin capr ol act am
. and 35 mixt éﬂa](t)f -pref’g‘ﬁ' e t Rydw ’Q’E ed from

14 the grmup memacxylatuj oglynetyihylnmabqﬂae meglpgéryletrhorsmétacry hylb I
ccryl e b ?Qm@?hé*a%?w%n b, Fibgeg %!@%wﬁs% i%ﬂ@ﬁhéé-ym?yl ate,
2- et hyl hexy| digiathylgeryiagiide NiN-d Im@tlayl mmmlﬁmea N-gthydagrylamide) Nri de, 2-
20!’ rTFtanxyet mb ﬁf‘{lr esS amwm st I’e?iei?é q &n%lgmm} gNlhﬂ-ﬂ‘s-ie‘Qet hyl
sel gct ed froﬁ?‘t‘tﬁf Iaﬁbé%glﬁﬁ'glq‘% ﬁ"‘&lﬁ‘ﬁ ﬁm'd;'gt‘m&@
acryl at e, 20N- catrylamidey | NFpHenyl2- acrylamlde N-methyl methacrylamide, N--
ethylmethac:yf"amide, N-dodecyimethacrylamide, N,N-dimethylaminoethyl
" acrylamide, quaterhized N,N-dimethylaminoethyl -' acrylamide, N,N-
dimethylaminoethyl methacrylamide, quaternized N,N-dimethylaminoethyl
methacrylamide, N,N-dimethylaminoethyl acrylate, N,N-
2s dimethylamianoethyl methacrylate, quatemized N,N-dimethylaminoethyl
' 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-

30 ethoxyethyl methacrylate, 2-ethoxyethyl ethacrylate, maleic acid, maleic
anhydride and its half esters, crotonic acid, itaconic acid, angelic acid,
diallyldimethyl ammonium chioride, vinyl pyrrolidone, methyl vinyl ether,
methyl vinyl ketone, maleimide, vinyl pyridine, vinyl imidazole, vinyl furan,
styrene sulfonate, allyl alcohol, vinyl alcohol, vinyl cabrolactam. and

35 mixtures thereof. More preferred A monomers are those selected from

i



et hoxyet hyl acrylate, 2-hydroxyethyl acrylate, N, N-dinethylani noethyl 10
acrylate, and m xtures thereof. Hydrophilic "B" Macrononoener Units A - '
macronononer is a |large nononer unit, i.e.- a macronol ecul ar nmononer, which
can be further -polynerized with itself, with other conventional nononers,
or with other macronononers. The term 15 "npacronononer” is one that is
fam liar to the polyner chem st of ordiMary skill in the art. The

mononer but | lﬁ%‘?@??wks"‘@%‘%ﬁ"?%%ﬂé’? e A ot
r e o rizatigon o

smal | er nmonof®h & ethylracryiate, FQ"%‘ﬁc&Wg %c:ng% 1t ty of
struct ures aagndate, 28butyb pudthaenylate bhdutylt éthabrylate n@rathylhexyfi adrglaten gi ngl e
B macronono ' | fe c NS e
Gtitized. | ﬂ%‘?ﬁgﬁ‘}ﬁbwﬁ@ gﬁ*ﬁgﬁgﬁﬁﬁﬁ@“ﬁﬁﬁﬁ%@ﬂ%‘%gﬁ?é?t%e
requi r enefit s mg parpiate, hefFfydats, metayiemineethylr i se
5056 Zﬁﬁ“hoit@wmﬁa"gf”m%“"’g e obb Lo aboul Z,{éf)}m gﬁb"“t abtof the !

9 a prefera rqm,abou 010 abou wei Q e
Jopol yrers. By  IMOHtePrAtengoR manogiers &r8,fhase. selecled troft te orbup
macr ononomer sonkisting &f ndbutybacnylale,2-ethylvaxyhaomytatepN-datyl acoylamide, i2-at i on
reaction usi % haxaal o eﬁ% q i : :
" Copol yneri ;gﬁtﬁﬁxyéligﬁas_wrlﬁabfz-gy%ggéégﬂt% é et -Lt?’oﬂ-?l et2¥'%l??&%us
pol ymeri 2&t|@ﬁ')8Ft°c'\ﬁ6ddF‘x7HfP§ﬂa?r rent nononers. In the preesent

i nvent i on, :3 O O_OB'EWd'dmbnmr ¢l ynerizable with A nononers using
(0] t Lg L .
“hydr ophi | 1 ¢” i as A %@oﬁﬁrﬁéiw{o%%‘: IR i ik 4 Flciamoleulal o1 OL T

in or have amerdmet,t which can e futher polyreeriped awith witsedf, - withulother
ke pydr SORVPoidndl maFRmEIap or WhWther BhaRSRpomierEr (A e e
havi ng a 18t r ONEFYRARAWEC ¢ i§ Qﬂ?smab‘i/\é“@ an{e; the Rolymer chemist REOEQSAE?'M ng,
Is_ol @J?Lgi Eat It (hSRill v ﬂ{a an.er'Fhemy_wllfqﬁmm: SBbAiscrorhohomen units df\'/thbcpr_ésémidn? 5
cont i buts t aios, &, A, B hndinGP RLARRG BE Bnich E4f paCtgeea” ' ©
properties offrame thepopglymesization of smaller monomer units. The B
macromonomers - encompass a wide variety of structures and are

20 copolymerizable with the A monomer. Either a single B macromonomer |
or combinations of two or more B macromonomers can be utilized. In
either case, the macromonomers are selected to meet the requirements of
the copolymer.

- The hydrophilic B macromonomérs compri'se from about 10% to

25 about 60%, more preferably from about 15% to about 50%, and most

" 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 conventional synthetit: techniques.

30 “Copolymerization" is a term of art used to refer to the simuitaneous
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’

35 soluble in or have an affinity for water and/or othef polar, water-soluble
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B macr-omononers that are useful herein contain an ethylenically -unsaturated
noi ety that is copolynperizable with the A nonormer. The 10 term _
"ethylenically. unsaturated” is wused herein to mnean B ndcronononers
that contain at | east one carbon-carbon double bond (which can be nono-,
di-, tri-, or tetra-substituted). Typicgkly, the preferred B. macronononers.

ar e t hose that are endca d with the et | eni cal.ly unsaturated noiety. By
"endcapped” a¥° gﬁ'ﬁ% g-g- faeth aﬁ%‘aﬂhgﬂ%tprpﬁén@t lisersapangl|and.theat ur at ed

. rm:c ety is at flﬂ(e)ne'&-iydﬁopmmﬁ isadlso a5 térim of @ft thébi’! Wﬂém'ﬁrsutﬁ%ée{ t h: S
definition o omongper to only
t hose macr om%%ﬁ@g%avxﬁsg% t%@%a ét?%qﬁ %85 %F%ﬁts H&(Met her
" nono-, di-, tsqlubilizatiensteradispeesion wf thp. sutistance T lwataydrwnhom beidg
Macr oMDNOIger:s @?hli oMb e
variety o;gsstlgﬁ%ea%cl??smiﬁgﬁechgyo ec!‘t};]gg'ﬁ?g%ﬁ.' L ar %}e‘ﬁ?ﬁ &E l#e\édr}%em st of
ordi nary ski | $ONH ‘t‘tﬁe‘\é ¢ ove(all wateror alcqhal seluble pb Rispersible IU'QPGGBS
synt hesi zed sofaheicogofymerscomrmerci al |y avail able polyners. Typically the

wei ght average no, cro r rom.ahout 1000
to about 200,000, BodLR pr‘y)ﬁ"?%% ';% G sty e ngﬁf‘{%baﬁoﬁt ViRl
preferably frunsawated moiety: thal s noppiyrenizabie with thep A marioemery dThehi | i ¢ B

' MACr oNDNOfEEr KefiANn *éih?léﬂfch | Ze5al)rat PRl Y éélzaﬁér‘éih (Q§ d’P Qﬁsea free
radi cal, or auto- |n|t|ated f a 30 P/droph | C_nmononer to orma pol yrner

whi ch is subsSBRHEMINPReIShal cantain At le doad unit E
cont ai ni ng t Hwhichhydzmibealmonas dit, Utrik, eo Itstra‘—kubstntﬂiéd?rnat @l thge B

nydr ophi i ¢ FaF iér}r'eér*’i & fiactBRicotherh s, Hpsd, bat” B Srdede %ﬁ’ B e |,
yet anot her 3¥hylgnicallyaunsaturated: riiaty. r By fendcapped”bas usedhbereir dsby
starting jft hnéaﬁl thatlﬁe%‘tﬁﬂéﬁléé uHQéﬁ:rﬁedq'E&eE}P (?’e rﬁg ?153? f@rﬂnﬁ%l the

desired hydro noner ‘uni ts. hi s
third altern ﬂ@‘ ym initien of @ﬂdFﬁBPE’"Uﬁlt is
not consuned noi mtmdeﬁntdwmaitsthbuhaumormmrld mwsme&ﬁéu%dnvmé‘rsbsequent

o o - ki terrinatel A% EarBRHLEBER Tl bdhd Rinéth8PRRE!, 'S A'! ©
or tetra-substituted).
20 The hydrophilic B macromonomers of the present invention can be -
synthesized ufilizing a variety of standard synthetic procedures familiar to
" the polymer chemist of ordinary skill in the art. Furthermore, these
macromonomers can be synthesized ‘'starting from conimerciaily available
polymers. Typically the weight average molecular weight of the
25 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
30 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 unit E. In yet another
35 alternative, the B macromonomer can be synthesized by starting with the
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aFternatives are merely illustrative in that any other suitable synthetic
procedures can be utilized to prepare the B macronononers and copol yners of
the present invention. The B macronononers can be described by the
follow ng formula 10 [1][err] - [X][err] -E. X is a hydrophilic
mononmer unit, and mis an integer fromabout 10 to about 2000, preferably
from about 15 to about 300, and nore preferaldby from about 20 to about 250,

so that the nacronglp&ﬁg h?'nd‘%% a e
. requirenments set fort aabove erre %gﬁ%@b g"(?‘eénmit( fﬂsd 3 EOE‘{IXFHPMIC
monomer unit sel ecMoROMesHNiise Br'%ﬁ% %nggﬁt‘?ﬁfy\g?atdﬁam g',qg{ate ative, the -
Nl_?l |ky| Oxalzoljl nes, ethyletically ghsatofated hoiety lopithe CiE i uhih éss nobl-consumed in the
al | yl pyrrolidones, |
al | yl caprol act ans, sm‘hg%['gf@?%gé&g@"‘y |§|;$r¥%$ﬁ¥'égg+re§§os\7qpeﬂ¥k§ g&leﬁ%t%ﬁof
al Iyl furans, visylthe Bamagromonemer withathe, A sanemer: umtﬁ ar@l} of the synthetic

vi nayl ani nobenzenegyer@tivelé wbarﬁbfagrwwd@ﬁaznn&fat any other suitable synthetic
vi nyl am noet hyl benzenes, l acryl am

N, N-di al kyl (al kyl )B@cfﬂam%&;“" Qﬁd 289, B ‘F%?@o?hé MBr na5remenemens and |
wherein X is a rmnomlymerSofs&hbqreahtﬁmmttdme group consisting of

3 al kyl a6r yi an des, k*‘*%f%r@#‘%'ﬂ‘#%w%‘amy 45 laded B bhe fellowing formuls

Most preferredi®s wherein X[ - BXdmrd®er unit sel ected from
vinyl pyridines. E is)jssahyatdphiiic Mahémﬁﬁ'ﬂ:hit' 8hd n wan%tbgbe&bﬁahbdut 10to

St 2t e ol <1 Y oBut S0 veteldhly Heh o 15 b ghoui k] 2l Bererb
et hacryl oyl , styr yfronBabdm 20/tongthdut 250, so4hat thel inacromondinern mpletseﬂlwoayelght
POV L EBEBY! molscl i ORE(RA rebBRBIRRY sot 1SR dtiile,

'S se ect ed

cyl copentyl ,. and m X er eof
from the groupltonwheniXds athydrophilic monpmer At selected fram 4o grenp consisting
ethacryloyl, 3-vi ”!Sf Bﬁ@idlhesm-alkwdiéwwé alkﬁehew&%lw Ipyrrohdones N-

i nylenzoyl, or o BV Siconss: " CVRIRVEKITRR, o SBYTaOR, h@n"i%hﬁﬁaams
consi sting of vi ny hllyleapwlactamsymeI'mld&blesc @jiylimidaotas) aimyifucgns, allylfurans,
- 3-vinyl benzyl, Wﬁtgﬁgﬁ%dro xﬁg gﬂyﬁétrérg%'r@ﬂfand | S viHayRithinebénzehes,

present chem cal :
20 vmylammomethylbenzenes vinylaminoethylbenzenes, N,N-
dialkylacrylamides, N,N-dialkyl(alkyl)acrylamides, and mixtures thereof.
More preferred is wherein X is a monomer unit selected from the group
| consisting of N-alkyloxazolines, alkylene glycols, - vinylpyridines, N,N-
dialkylau&lamides. N,N-dialkyl(a!kyl)acrylamides. and mixtures thereof.
25 Most preferred is wherein X is a monomer unit selected from
vinylpyridines. :
E is a structural unit containing the ethylemcally unsaturated moiety
or “endcapping” ' group. Preferred is when E is selected from the group
. consisiing of vinyi, aliyl, acry]oyl. methacryloyl, ethacryloyl, styryl, 3-
30 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,
35 isobutenyl, and mixtures thereof. Most preferred is when E is selected
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¥nteger selected fromzero and one. Wthout being linited by theory, | can
5 be derived froma chemcal initiator or solvent used in the synthesis of
the B macronmonomer. Nonlimting exanpl es of such initiators fromwhich |
can be derived include hydrogen ion, hydrogen radical, hydride ion,

hydr oxi de i on, hydroxyl radical, perOXIde radi cal , perOXIde ani on, Cl1-20
car bocations,” Cl1-20 carbani ons, Cl-20 c&fbon radlcals Cl1- 20 allphatlc 10

and aromatic fmm@xg'gmup)msnamgmumu aliyl, an'yloyub'eeﬁ'laulyEJyI aathadryloyl,i ons
(e.g., Cl-20 Rkylberyl, 4lvinfive xgnéH.FﬁmL suﬁg can’ be derived from any
0 In -

usef uI sol vent, gonl I mt xanpl es cude wat er, et hanol
et hanol, propand & @ §9b9gﬂ hBT se”hE’é?’BIﬁ?' majetyanin othee Wosds e isane,
chl or of or m bmmenselemﬂ froi.zere and dien| Withoubbeihg linsitea sy m‘éo Ibahncl ude

h I I kyl,
ohenyt - a5n PI#I’phen i el [Fialbe P sGRBH s il shinesiaot By’
phenyl ; and n@aqseempmry anlnfemngmxammeetqipuchnapamrfmmmm dxarrpl es

f I 0 de t h
sel ect Z‘Zsfefo@?hé’e“aé:;“ﬁﬂ?.ﬁg?.ﬂ iae ”‘g’*:gﬁf el i I‘I'I‘nis)
‘endcapped polrpy ghYRIrGKd aB?f@éf' ide @bion, 3ﬁl kyl
et IheE SN— fandf:a:amt:aiMn;( 1«20 \dartyariions, (O 120 carboﬁlmfm-zg allphatlc

o a ndca
ol vl 1 yiiByr @é{dﬁéédﬂ%%g%g éaiwg%% 404 S Bhened 5
pol yal I yl capi@ns ée-8nsC1 a&pbaud aiyoxmsuhswubd) Ieaancbmqaaﬁed
pol yal Iyl i m qeomeldify usefifl cSHiRa, aehmmti?.g' éié?@ do water,
pol yvi nyl t et rak%droLura endcaﬁg ﬁ gé rans e
pol yacrylic &% ndsgﬁ&?b pdPPRERP!a c r JEQRIO aceB'HG-cap ne,
pol yal | yl t et ci¢higromiethane, chlomfdmmmhzwm pmﬂvltoweuea noNorilimiting

pol yt nyl® (NPREIER, &1 Include’ Sherfied %é%??%?%ﬁ%ﬁ%&eﬁ%%ﬁgenes

endcapped po|c§m§wyng(nf|\H df3 Iélkylno bemethylphenyl, anderbenapbed
pol yvi nyl préferalsiyl MOty BENYE eatip d

pol yvi nyl am noe¢ gﬁ genzenes W endcgggg%‘ %ggp@\ére preferably H, methyl
(N, N-di al kyl yl benzenes), endcapped pol yvi nyl

(N-al kyl am noet hyRéepnesentalive exdmpjgsed of oidssey, Nofdi ehdgappedy| B des)
endcappeqo POl diohidtofterk! bkt hbAfih VinBildd®tHose? Wiected from the group

consnstmg of e%'\dcapped poly(N-aIkyloxazolmes) endcapped ponalkerne
glycols, endcapped polyalkylene glycol monoalkyl ethers, endcapped
poly(N-vinylpyrrolidones), endcapped poly(N-allylpyrrolidones),
endcapped polyvinyipyridines, endcapped polyallylpyridines, endcappéd
25  polyvinylcaprolactams, endcapped polyallylcaprolactams, . endcapped
ponvinyIimidazoIes, endcappped  polyallylimidazoles, endcapped
polyvinyifurans, endcapped polyvinyltetrahydrofurans, endcapped
polyallylfurans, endcapped pdlyacrylic_; acids, endcapped polymethacrylic
acids, endcapped polyallyltetrahdyrofurans, endcapped
30 polyvinylaminobenzenes, endcapped polyvinyl (N,N-
dialkylaminobenzenes), endcapped polyvinyl (N-alkylaminobenznes),
endcapped polyvinylaminomethylbenzenes, 'endcappe'd polyvinyl (N,N-
dialkylaminomethylbenzenes), endcapped ~ polyvinyl
(N,alkylaminomethylbenzenes), endcapped polyvmylammoethylbenzenes
35 -endcapped polyvinyl (N,N-dialkylaminoethylbenzenes), endcapped
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‘m xtures thereof. Preferred are nmacronononers sel ected fromthe gr
consisting of 5 . endcapped pol y(N-al kyl oxazolines), endcapped pol
.0l ycol s, endcapped pol yal kyl ene gl ycol nonoal kyl ethers, endcapped
pol yvi nyl pyri di nes, endcapped pol yacryl am des, and m xtures thereo
preferred are endcapped polyvinylpyridige and endcapped pol yacryl a

-macr onononers. Exanpl es of endca

ed pol y(N-al kyl oxazol i ne)

oup
yalkylene

f. Mre
m de

macr onmonomre rmlwleylt hos N+alkylarginoethylbdrieneshg chemdeappedor rmpaty(l[l,(Nor ]

wherein R a

branched chal nﬁig’a&i ‘_ e%ﬁg a%qs%ﬁ&and %’W‘%“%&g’ en$§1t;?%§

from H, netH?!‘“@ ;
ethyl. E is a coPréfgmed arehiatrombhomers selbtted frommthe

and nost preferably R:i's nethyl and R 2

Const ot e Wd il F@&'P%%@@Sﬁefﬁgﬁﬁ%@ e ol

vi nyl benzy| ,endoappgdbe akYJBm ny@lyeelz oynonacalkyl ny lethersoy | endcapped

propenyl , |

t hereof. More %ﬁgg??dmégpém Wﬁhtdm ést ofTi Xt

vinyl, allyl,
vi nyl benzyl
|sobuteq@

"Bleiermed. ek, ondsapped: pabvVIRdIng \art) %@F%Oﬁr&

pdyam‘yl;b’rhdenmdroménmys benzoyl, 1-butenyl,; 1-propeny

t he group consg)s(g“"ét r VI n%&%q IWN'%R@{J%&R%M%%%HE’% 4f§

30 styryl,

tbowhﬁvde'?WO"WlOQWBM rmuldid ni xtures thereof. In

ght or
el ected
0O is

dBhishiting(df. €. the

tyryl, 3-
nyl , 1-
ures 25
sting of

|,
cted from
cryl oyl

t he’

above structure mis preferably an integer from about 10 to about 2000,

nmore preferably from about 15 to about 300, and nost preferably from about
250. Al ternativdtyl: &%F"@‘(dgﬁf’é@ of endcapped pol y(N |
al kyl oxazol i ne) macronononers are tHosé having the foll ow ng chenical 19
[err] 5 wherein R and R are indepe tly selected fromthe group
consisting of Hor C[err] straight 3 ranched chain al kyl, nore p

20 to about

R and R1%5are 10 independently sel

cted fromH nethyl, or ethyl;

preferably Ris

20

25

30

wherein R and R' are undependently selected from H or C4.g straight or
branched chain alkyl, more preferably R and R' are independently

referably
and nost

selected from H, methyl, or ethyl; and most preferably R is methyl and R

is ethyl. Eis 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-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. Altematively, other exampies of endcapped poly(N-
alkyloxazoline) macromonomers are those having the following chemical
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:Hand R is ethyl. In the above structure mis an integer from about 10 to
about 2000, nore preferably from about 15 to about 300, and nost preferably
from about 20 to about 250. Highly preferred exanpl es of endcapped

*pol y( N-al kyl oxazol i ne) macronononers useful herein include 15 acryl oyl
endcapped pol y(2-ethyl oxazoline), nmethmcryloyl endcapped poly(2-ethyl
oxazol ine), Jih: endcapped pol y( 2- et hyl oxazol i ne)® acryl oyl endcapped

pol y(2-met hyl'"oxazol i ne), nethacryl oyl endcapped pol y(2- methyl oxazoline),
3-vi nyl benzoyl endcapped pol y(2-net hyl oxazol i ne), 4 nyl benzoyl endcapped
pol y(2- et hyl oxazol i ne), rang =ipxcu,en,Nigpealf cud0d \he endcapped

pol y(N-al kyl oxazol i ne) macronononmer's cgn be synthe usi ng standard
synthetic procedures which involve polynerizing, usually under

aci.d-cat aPyzed conditions; an N ‘al kyl €&=8zoline to yi elOfi=sCHy

pol y(N-al kyl exazol i ne) al cohol. This aljcohol can then be subsequently
endcapped, enploying standard reaction 25 procedures, with the desired
ethyl eni cal |y unsaturated noiety usingRd reactive or actlvated forn1of an

'elnldc?ppll ng gwhepeinTRidnaRcare dhdepdredently @am@mm raupcearisis o
a ro n v an
4- v?/nyl begzo?faﬁg"égy%%‘tgﬁr&%@%ﬁéﬂ@m 'éége piﬁeé@r%ﬁqg@?yha?ﬁ? t he
aci d chl dei ddadepandentlyiseiectat:fromel, metiyl3or ethyl;yand most prefecatin & ysl ic
gﬁlr?acflggt e;?ﬁﬁhB!'tR'Qséﬂ'l E) albosh ?/tl ng a re ﬁh ggzﬁ?l ne af t $g| n"
Jour nal of Pcﬂ%?Hierﬁ@v é’ﬁ@'«% pgg[asbly FQny?E‘P gtg mpst
1489- 1494 ( 19peeferably ffiamoabout 20 36 abouvensmm. h g&?& fensgnexarmplesoof t he -

Macr ool . Sy ocekiiod By RW'R’?%??" b?%a&&’"bﬂ%e Rl el e

Macr onol eléul @.@W“?!il engcay (m;me)anmemmw eendeapped
4,011, 376, &823 gﬁ-ypdn R No.
3,786, 116, t Tﬂlz?ob/l ch e hrée Is |ssue‘l}&r 974 allg?)' Senfin %ch are
i ncor por at ed Fappey, P ézé?‘sﬂ% 0%3z0 inej, e?’i#cﬂ?eeﬂow rzol i ne

macr ononomer sneilayl bxazo}ineh @vmgibeh;oyioet)dmppad rmly(m-melmdomzolma) o4-an
ook | SRR SHGIpad i sl ogkdind) A PO I
mxture @0 3-vi ny caaﬁgd 4p0 y(N-aIkyloxazolme) macromonomers can _
3 synthesized nsmg standard synthetic procedures which mvolve
polymerizing, usually under acid-catalyzed conditions, an N-
alkyloxazoline to yield a poly(N-alkyloxazoline) alcohol. This alcohol can
then be subsequently endcapped, émploying standard reaction
25  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
30  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. 1489-1484 (1992), 'T. Saegusa et al,
-“Macromolecular Engineering on the Basis of the Polymerization of 2-

3s Oxazolines, Makromol. Chem., Macromol. Symp., vol. 51, pp. 1-10 (1991);
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Benzylchl orides. See EXAMPLE I11. 10 .. Also highly useful herein are
endcapped pol yal kyl éne gl ycol nonoal kyl ether nacronononers correspondi ng
to the followi ng general chem cal fornula [err] 15 wherein R' is selected
from Cl- C40 strai ght or branched chain alkyl, nore preferably from Cl1-C8
straight or branched chain al kyl, nost preferably from Cl-C4 straight or
branched chain al kyl, and nost prefera®y nethyl; R3 is selected from

hy?LOPen’ WFSthga?éﬁgl)ﬂet all, Macraﬁlolé&.ﬂ@é”volrﬂ %@@z@m@mé rogen or
met hyl , nos 4 5 I% F neriza 8%1

nsat ur at ed Hﬁ € “é/) {QQ & T)?'H é‘ ‘F’é and E is

gel ected frobh§. Hégggbm HN86,316,ntp Milkovlnlylet aiJ I|$$uechdamthalYL1S rmg?lhlacryl oyl,
et hacryl oyl , b&?b 3-vin enzoy -

4-vi ny%lbe%zo?/l?;bywct?%ﬁlr F%Ea)%relﬂbyy@( ﬁeéutenyl i soprenyl, :

cycl ohexyi, gyl céﬂﬁmi"\é y:the %’X&W@B"‘Q memonnmeés 6apihe synthesizeien E i s
sel ected froby tpotyrgerizing thesmohomersoonto 2y ag. d;lﬁate 3ridea cryI oyl ,

Pin
T butenyl 15 Siatip) ?Wk'ﬁzvagéﬁﬁﬁv%ﬂme@#m%fz%g M
- when E is seb )é?@g'ﬂ‘%tllng 2ethyli=oxazolipecante iasmixtareodf 3+vinylberzyl sihd 4acryl oyl ,

met hacryl oyl pe tidey | Seé EXAMPLE1NI Nyl benzyl, 4-vinyl benzyl, and
m xtures_thereo | n t.he @ OVF% bructure mis as descri bed preV| ously,
g

wherein His prePlsPadfighly, usg prein o Arenendcapprad, polyalkyleneo giyesl

pref erably fmonoakyuetrm racreinonbméns coerespondingtocther fllbwirlg ?éhé\*é‘PUt 40 to
about 500. ':%l‘hé.rﬁic\% ‘gﬁderstood 35 that in the above 'structure, that

" when R3 is other ydrogen t hat 21 various isoners of the resulting

- macronononer are possi bl e deRMdiORH @) g+=Bri entation of the individual

glycol noieties. Therefore, the structjure depicted above for these

endcappegd pol yal kyl ene gl ycol nonol kayl, ethers is a general one that is not
intended™to limt these 5 materi al s 80 any one particular isoneric

structure. Hvigérejn R'cisselettesk fropl €1-C40esasighp ot bdmnhhym élkle()'
monoal kyl  etfgre prafdrtbly fofl TT1-Be Wiiight ¥ Branghds 38RGT BRLY iyl ene

preferably from C1-C4 straight or branched chain alkyl, and most
preferably methyl; R3 is selected from hydrogen, methyl, ethyl, or n-
20 propyl, more. preferably from hydrogen or methyl, most preferably from H.
E is 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-vinylbenzoy!, 4-vinylbenzoyl, 1-butenyl, 1-
25. 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,
isobutenyl, and mixtures thereof. Most preferred is when E is selected
30  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
35 that in the above structure, that when R3 is other than hydrogen that
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gl ycd] nononet hyl ether, 3-vinyl benzoyl endcapped pol yet hyl ene gl ycol
mononet hyl et her, .4-vinyl benzoyl endcapped pol yet hyl ene gl ycol 10
nononetdawy |~ et her, nethacryl oyl endcapped polyethylene glycol nononethyl
ether, and m xtures thereof. The endcapped pol yal kyl ene gl ycol nonoal kyl
ethers can be synthesized fromthe polxglkylene gl ycol nonoal kyl ether and

the reactive qr activated, formof_ an endca n ou | o st andard
reaction 15VafPyR &IRMES okltie Lgsulti %WP@@P‘ ﬂ%&%ﬁ ‘Rﬁ @%L%?eﬂﬂ '
vi nyl, al |l yupof-the ogiehtationy bf tlaendndmdualrlgiymloybléltebj dé‘he('afogp, thel or| des,
br om des d Eg@e d oI m %@;g from
acrylic amg hﬁ?ﬁacﬁ&iq@ag afdé %a éI [ c polya ékxﬁgne

gl ycol rmonomangikay Hethegs is tﬁemﬁmegneetaa ﬂs)rnqtneteﬂdede@pbm

pol yal kyk e“ﬁhélébiﬁl&'to%fhyémﬁﬂd@ﬂbr%oh@ﬁc%ﬁﬁlﬂkﬁé' ng agents wel I knovvn in

th t , d th d | fat
ethyl 1 odi day. AORO: HR7RIRIESY GRamblest o STiisaPRER o aVAINNG, 19V Eahges, o
wel |l as t hemonuﬂikgllethetseusefat hereiminicude | dgrylaybenhdddppetir polyélhsitensh

ggle;nalcﬁlyl enwcg’?ﬁ% . %rblsgﬁn%m z@té%ﬁeﬁgﬁagérréspon%‘&ng aI kyl ene

~ oxi des and &qnfAmeeth ?&'lﬁfs dsY'ﬁﬂ{’?[\a eylar endsapped; i Rolyetbylener cglyeel ., "t he
acid or @asmdrﬁsmé de!ﬁé NBfnie aypf eRdssipsee polyitRyiend! gl bblghly

useful herein ophi i trrogen- containin macrormnorrer
uni ts copol m@@g@?ﬂgﬁ%ﬁwﬁw 'E@p’b t0930 t he forrrulga [err] wherein
E is a copol ymerTil&aIG)daaﬂppﬂemoualk)ylenesemhtMOHWKﬂt ptiiérse canhde3s
endca in

cone, oFi ng Sphfhetiz e"*“ﬁ‘%é%é#@l%@ﬁ@%%ﬁﬁy ; ?"**%QE?@F&Q%&“% viny
benzyl 3-vi Ry 1activated rﬁﬂ 96@?&89'"929'9!-‘33@’58 g stapdaid, yead WE’oyI 4-
vinyl beng Oy;rocéddwﬁefsmtable aamﬁtemdndcappmgr growps incliide W'Mltalyf

eyl oo g o Pl 145, iy e 8 ° °° ©

f th
e{ (r)\?cr yleoglr jodides), \arid-they acidchiorigés andybromides derived from aerylicradidienz oyl |
4- Vi ny! benz gydinaghfic ik, i eltiieniRl acit>Stnd pelyaikyéhe glythisoodlkyfe! et ed

fromthe gro
et er can be synthesized from the corresponding polyalkylene glycol

20 using any of the alkylating agents well known in the art (e.g., methyl. -
iodide, methyli bromide, diazomethane, methyl 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

25 can be synthesized from the correspondihg alkylene oxides and alkylene

- glycols using standard synthetic procedures (e.g., the acid or base
catalyzed polymerization of alkylene oxides). '

Also highly useful herein are endcapped hydrophlhc nitrogen-

containing macromonomer units copolymerizable with A corresponding to

30 the formula . :

R12 - [ ~CH3CH-]py -E

I
_
wherein E is a copolymerizble, ethylenically unsaturated moiety (i.e. the
35 endcapping moiety). Preferred is when E is selected from the group
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consksti ng of 2-vinylbenzyl, 3-vinylbenzoyl, 4-vinylbenzyl and m xtures
~thereof. R12 is selected formthe group consisting of hydrogen, Cl- 10
.Straight or branched chain al kyl, benzyl, 1-phenyl substituted G2-6
straight or branched chain al kyl, 1,1-diphenyl substituted C2-6 straight or
branched chain alkyl, and nixtures theggof. Mre preferably Rerr] is 1,1-
-di phenyl -4-met hyl pentyl. P is selected™fromthe group consisting of 2-
pyridyl, 3- ppﬂsﬁyng aﬂvwl.uailyl ,agnyioy snetbaeryiawl, atbacryloyl, :;a-vmwbmzwr. dyl
gl 4 15 hal ‘SEl\hnZlJ bbbhiyl e4-vinyl enz 4249#{ hzsbLﬂzoyﬁ BIWIRGIBRARYYI,
am nophen am nop y
3- ani nomet hg’ n] P$é‘¥ﬂq¥&rre %@% ?)ﬁ(yzi'r naEE‘EJPPE%tPW'
- acceptabl e sybbhexemyl.qam antuzesslﬂmeofvdﬂompreféme@(s‘whemﬁ isiselested t hereof .
“In the pgec t 10 to
about 2000, W“ﬁé@% wf“i's“ e ARt i e
preferably R-iRyikepayl 3 B'Ubﬂﬂiyh I%VlﬂYBQ@m g*ﬂ"tﬂhﬂﬂzpﬂ it is
found t hat raharrﬁmugltwebv m@ta fé&h@dw%énw %@dﬁbﬁﬂﬁe patives

|| f h
char acter | SEPPSRRa & 2inVPegS 59‘%' ez dryieBonsyT At tifes ca 1
accept abl e $hereohs R dsmlantad |fennahatgmupa¢unsi$im ofshm'ogeaJ C1-6egar ded
f t
21‘Sf2gt§ Bor F%ml n exaaﬁ%lesdﬁm lrhzégﬁ%l ca @c‘ a@*‘e sg??%eg?et hese
materiais | RUBIGN oRRIABRIACARE agﬁyta Tiehegyl: SietivieR G2 Straighber i i t i ng
exanpl es of w&wcmmmlam dnd lm'atuwesheréef utfore! uﬂeréblsamﬁﬁiszfd-

d t b hed ch
ol et S ) D ARHgA Fif Shdded o iﬁe&fm% Mipg' GE 25" e
pr ef elr abl yf \:gggyi Mﬁ}dw a-gyridg; dmtogen a;hstmtedﬂg;%sh;or 4-p|ngIdep¢f er ][ eld
exanpl e§50 Séixb%p ?@@ 30! gn aér@ihBBh | xﬂB@ rg-useru

h | d d d
rer el e e s eovoaptearey o gl n'e;e>
- met hacr yl oy lansindaettigsh ly(and 3phafhackutically Accepishid | s%us 3and0r

Vi EZR%@%%@!%?%%M téereoi and rrmm#n%@ﬁ odh 139 jpreceaing”
hydrochl ori structure, nais, pr@fer IM apllntggezﬂoneaboubpedomuoy( 2000,3morer
20 preferably from about 15 to about 300, and most preferably from about 20
to about 250.

In the preceding structure it is found that pharmaceutlcally
acceptable salts and quaternized derivatives are especially preferred
because of their highly desired physical characteristics -and solubility

25 characteristics. By pharmaceutically acceptable salt as used herein is
meant a salt that is generally regarded as safe for human use without
undue risk of toxicity and other adverse effects. Nonlimiting examples of
pharmaceutically acceptable salts of these materials include
hydrochioride salts and hydrobromide: salts. Nonlimiting GXamples of

30 quaternized derivatives include alkyl quaternized derivatives wherein said

"~ alkyl group is a C1-30 straight or branched chain moiety, preferably a C1-
4 straight or branched ‘chain moiety, more preferably wherein said alkyl
group is methy! or ethyl.

Highly preferred examples of these endcapped nitrogen contammg .

35 macromonomers useful herein include acryloyl endcapped poly(2-, 3-, or
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*4-vi Ayl net hyl - quaternlzed pyri di ne), 3-, ‘or 4-vinyl benzyl endcapped
pol y(4- d|nethylan1nonethyIV|nylbenzene) 2-, 3-, or 4- vinyl benzyl
endcapped pol y(al kyl - quat er ni zed di net hyl am noet hyl vi nyl benzene), and

m xtures thereof. 10 These nitrogen contai ning endcapped nmacr onononer s
can be synthesi zed using standard syntfseti c procedures which involve

Fonaner " ni vl hiriaHeg sBUGR' CohidBld ChAstes! [s20® o adiOPr e

vi nyl benzeﬁb}"sélb&lt}ﬂe(ﬁ\m!d@e).ame&n andmmdspoutﬁ-ba-. edrvinybnl i mi ti ng
15 exanpl rﬂim Qh '31-C|éﬁie4 %%ﬁ&abb&d' é‘(’ g{ utyldth
lith t bt I th [l m an e
ot v A -nw@kaaezl L AN L D S

Pol ynerisat pmdm@hydm@lmanﬂ- RB-aot devinylNtenzyt enttapped pa2et 34 o2, p. .13,

Acad P her-ei

rre ent .r‘??f’“'}\‘&hﬁ%gﬁ‘a“'z%%"g?ae W?’%ﬁ@‘!ﬁ?gﬁﬁ'to B cse
strong baseRoly(f-dimpth M@!mﬂmv‘gﬂbﬁﬂﬁm)y rinder € Mrdviswhr benzyhat eri al s
such as 1, lesdddpped p@l‘y[&i? Riudterriifde dithEthyldminbbtvisyibé ?damse for .

inititiaing tpa Ealﬁmerl ion reaction, in which case, the st'erically
hi nder ed h Lot the actual initiator, defined previously 25 as

"1™, whiech is |Tl’heseonmogén| nbntaldnngnnndcammdmnammdmers €argcbé he

desired d 'y, d, |
feagent 1< pinesizpd XiBihg * Yehiars” SINEHE D orBdedlill PREN " IAUIENE DO
macr ormnomaleymﬂﬁﬁmgﬂ HQH?QYMI anjopic maf,@nem@pmmgm eppeopriate ncl ude
2- vi nyl benzpbneie?r il (e3g.vR0Y8D ezl viriyl Pyridine 4436|rﬂ¥irbﬁ?ll’iﬁbm391 jchloride,

LI it g e Uple e s e
f rom t hts neexamplesnof swhlshnmdudmcbases”uchs an-putyt elithiver, . sé‘g«butyhl ly, the
FZ‘EE?F‘SE%T’E@ tﬂ* @ﬁfﬁ?‘?%“‘”a‘a‘."'aﬁﬁﬁ&hﬁ“fﬂﬁh e, S6e Hyoride! s B0 ° 7°,
24 an aqueolike.soNenligniingvaxamples | of ecchasé§p€fﬁj|mgwﬁ9§rﬂc&mm@e and
hydr obr oni dpg érﬁaatibﬂ:smmoi 8¢ YandTPraclics) M@WWW papi ves the
macrom)ners1§ " Academic rvev'ss. lff‘Y.ql( ?'vﬁlugﬁ I%gﬁ!%torpora{ed éy%&erence,
20 herein in its entirety. It has been found especially convenient to use
these strong bdses in conjunction with sterically hindered hydrocarbon
materials such as 1,1-diphenyl ethyiene to generate a sterically hindered
base for inititiaing the polymerization reaction, in which case, the
sterically hindered hydrocarbon is the actual initiator, defined previously
25 as “I", which is incorporated into the macromonomer structure. Once the
desired degree of polymerization is achieved, an appropriate endcapping
reagent is typically used to terminate the polymerization and to endcap
the macromonomer., nonlimiting examples of these endcapping reagents
include 2-vinylbenzyl chloride, 3-vmylbenzyl chloride, 4-vmylbenzyl
30 chloride, and the like.
The pharmaceutically acceptable salts and quaternized derlvauvas
of these nitorgen containing macromonomers are readily prepared from
the macromonomers using standard synthetic procedures. Typically, the
macromonomers are reacted with an acid to form the salt. For example
35 reaction with hydrochloric acid or hydrobromic acid (either gaseous or as
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‘teaction with a nmethyl halide (e.g., nethyl iodide, nethyl chloride) or an
5 alkyl sulfate (e.g. dinethyl sulfate, diethylsulfate) would yield the
correspondi ng quaterni zed macronononer. Mre typically, the _
pharmaceutically acceptable salt or quaternized derivative of the

t hernopl astic el astoneric polyner is dasired, in which case the non-salt

L hermop! aor B Bols 85 TBH SRRl I HATRIRBIAE hydrerhithiBe ATt

qualt er ni zaz hwwrométdgssaiqsorgsmdwvng stoandaemm;emizedldarqyammeefs .

anal ogous é’rqf{ﬁq)ém r SO ef u
herelg are gl a g‘:ﬁl ‘éi'éb@%clfé?{ ‘&'gf ac %r@cﬂmn@n&&%’ﬁ fb

copol yneri z%ﬁﬂqyoan ﬂy ﬁ'ﬂ’é ﬁﬁu(ﬁg t e é'%  Bethyl [%W‘Wr?é‘rel nEis
a Copol) ysTer alkgbl sulfate h{d. gnlmmdtuylurs&ﬁéw; ademylsuhlﬁteo (Would ymdﬁttﬁcapfl ng
noi et ©Om the group consisting o .
vi nyl, Y al yﬁéﬁéécﬁéhd@ﬁm?ﬁé%e? @gkﬂ%ﬁ‘gﬁ@%m oyl , g2 anyI benzyl ; 3-vi nyl
benzyl 4-vi nyl Mﬁﬁz‘yplmﬂy vthﬁynmwg@uttcaﬂmqum@lt orquatemized

[ R periotbrieis st peremms ke g s QU s,
Eyl s gel ect%sq P& B?Bébbﬁﬂwﬁf&' nacremongmey|is 'md

met hacr yo oyinto Ghélﬁﬁmbpldsllc%%astombhe Imbpblym'brvfonw b&):;t férmation drenzyl ,

E 15 el oot SHapriEHIoN 9*4@53%29 Gl iR Bt e

3- Vi nyl benz?ﬂalOGOUN\? sca mmermcrommmer R12 is selected fromthe

© group consi sti NAISY highty Q86101 hédein flechai n
al kyl, benz -k Gh&éé pe'atﬁﬁirgﬂﬁlllr br anchﬁﬁ

D é%%n@henéﬁsﬁuiiéﬁv%@f@?ﬁa 09 W& SOMSERABHEH Balh® al Kyl

and m xwreiom'hdn eof . Rlerr] is sel ected fromthe group consisting
of Hand Cerr] strai gh 10fr E?I‘F’CRE dEChal n al kyl, nore preferably H
and Clerr]-C4 straight or brani d Ral and nost preferably H,

met hyl , and ethyl. Rl14, and Rl% are mdependently sel ected fromthe group
consisting of Cl1-8 strai ght orgbrgnched chain al kyl; nore preferably Cl-6

straight or branched chain 5 ‘alkyl, and nost preferably nethyl. In the
preceding structure, mis :
20 N (314) (R15)

wherem Eis a’bopolymenzabie ‘ethylenically unsaturated monety (i.e. the
. endcapping moiety). Preferred is when E is selected from the group
consisting of vinyl, allyl, acryloyl, methacryloyl, ethacryloyl, 2-vinyl benzyl,
, 3-vinyl benzyl, 4-vinyl benzyl, 2-vinylbenzoyl, 3-vinylbenzoyl, 4-
25 vinylbenzoyl, 1-butentyl, isobutenyl, isobrenyl, cyclohexyl, cyclopententyl,
cyclohexenyl, and mixtures thereof. More preferred is when E is selected
from the group consisting of vinyl, allyl, acryloyl, methacryloyl, ethacryloyl,
2-vinylbenzyl, 3-vinylbenzyl, 4-vinylbenzyl, 3-vinylbenzoyl, 4-vinbenzoyi,
and mixtures thereof. Most preferred is when E is selected from the group
30 consisting of 2-vinylbenzyl, 3-vinylbenzyl, 4-vinylbenzyl and mixtures
thereof. R12 is selected from the group consisting of hydrogen, C4-Cg
straight or branched chain alkyl, benzyl, 1-phenyl substlituted Co_g
straight or branched chain alkyl, 1,1-diphenyl substituted C2_g straight or
branched chain alkyl, and mixtures thereof.
38 R13 is selected from the group consisting of H and C4.g straight or
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‘pref érably an integer from about 10 to about 2000, nore preferably from
about 15 to about 3000, and nost preferably from about 20 to about 250.
Pol yners of the Present Invention Particularly preferred polyners for use
in the present invention 10 i nclude the follow ng (the weight percents
bel ow refer to the ampbunt of reactants #dded in the polynerization

t tyl
horyl at el 2. nrAEREe etﬁ‘%"‘éé'f?‘“ﬁga*ﬁé’#'eﬁ%f*ﬁ‘é%m%ﬁ%‘@‘%rﬂf “f“%”)
38/ 22/ 40 15 chaingky aa dPOst AL QRPMMt mﬁtlwyladldew)'he §e¢® are .
acryl at e/ pol y{depetid éntmme@rfmmyﬁw bﬂupb%ﬁﬁ@i@ﬁh 3§V CAL8 (stdgiight! or

5 el A 8 B 1 A Bt coa

SRR ok e ““mz;mm;;@mg;;gﬁaz 0
yla 10"al f

i ot hyl et h#GY) ﬁﬂ%tée/té %) 8007034 popferably o0t baRALIO B0 byl

e 20@%——» O oty bR AR oy

Zgr §I at e/ 2- et hoxget %4ﬂlwl§l§¥gw§§/?§w§er§tfﬁaas% '@@z‘%ﬁ@"‘%@?@? 40 5 Y

n- butyl 10 acinglude: the weight percents (halgw refartipl the- amouol ofie)

38/ 22/ 40 n- bkﬁéﬂlantsa%ﬂhbét ﬁ’/ %@5%?; iﬁgfiggy n reagtlon not necessarily the

acryl at e/ pol é"?
acryl at e/ pol é L@'&ﬂij/ h 50/ 40 10 n- butyl acryl at e/ 2- et hyl hexyl
met hacryl at e/ pol y(2- et hyI 2- oxazol i ne) 40/20/40 n-buty

acryl at e/ 2- nRL G SERbeREmelrtbehlgh %w&ww(ﬁ&%fe%%mﬁ?o%%ﬁ%w'

benzene) 38/22/40

15 Methyl quatemized N-butyl acrylate/2-methoxyethyl acrylate/poly(4-
dimethylaminomethylvinyl benzene) 38/22/40

Ethyl quaternized N-butyl acrylate/2-methoxyethyl acrylate/poly(2- - .
vinylpyridine) 38/22/40

N-butyl acrylate/2-methoxyethyl acrylate/Poly(2-vinylpyridine)
20 hydrochloride 38/22/40

| n-butyl acrylate/2-methoxyethyl : acrylate/poly(N,N-dimethylacrylamide)
38/22/40 ' '

n-butyl acrylate/2-methoxyethyl acrylate/poly(N,N-
dimethylmethacrylamide) 38/22/40

25 _
n-butyl acrylate/2-methoxyethyl acrylate/poly(2-ethyl-2-oxazoline)
38/22/40

n-butyl acrylatelz-méthoxyethyl | acrylate/poly(2-ethyl-2-oxazoline)
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A- but ¥l acryl at e/ 2- (di.net hyl am no) et hyl net hacryl at e/ pol y(2-et hyl -2- 15
oxazol i ne) 36/24/40 n-butyl acryl at e/ met hyl quat er ni zed
2- (di met hyl'am no)et hyl nethacryl ate/ pol y(2-ethyl -2-oxazoline) 36/24/40
Synt hesis of the Copolyners In general, the copolyners can be nade by free
radical 20 polynerization of the A rmrlgrrers with the B nmacronononers. It
i.s not intended to necessarily exclude“fromthis invention any copol yners
made by meand8i@2MQ than free radical polynerization, so long as the
product has the desired physical properties. The copol yners herein contai.n
random y repeating nononer units an cronononer [ts. 25 . The
general pri n%'l%bﬁt s ofawwg{?'#ﬂ?ﬁtﬁ%yegﬂﬂgner?%lﬁt%fﬂo@&ﬁgwéa?MIﬂe?
under st ood. 3BR5/40®r exanpl e, CGdian, "Principles of Polynerization", 2nd
edition, John Wley & Sons, 1981, pp. 179-318. The desired nononers and
macr onononers. are all placed in a reactor, along with a 27 sufficient
amount of5 a Bnbutd| sAcTYAte/2mathexyethyn t HRcrylate/poly(2-ethyl@-pxazaline)e
vi scosity ofaghergoeaction is reasonable. Typical nononmer and nmacr onononer
| oadi ngs are from about 10%to about 50% on a weight basis. Undesired
term nators, especially oxygen, can be renoved 5 as needed. This is done
by evacuat i on-butylby pacryjatef2-meathoxyethyler t agrglate/poly(2-ethylPsoxazolime) r ogen.
The initiat 94t roduced and the reaction brought to the tenperature
needed for inrtration to occur, assumng thermal initiators are used.
Nonlimting exanples of suitable initiators include those selected fromthe
group consi spibityl Gcryste/polyRLethgl-2-oxafoling)réaygde i nitiators, redox
initiators, and photochenmical initiators. The polynerization is allowed to
proceed as | ong as needed for a high |l evel of conversion to be achieved,
typi cal | 10 f roibutylf evatrylate/2tathglhbxyl damethadrglate/poly(2-ethyli2-exazalimey ed,
usual |y by ex§@ej4gi on or by precipitating the copolyner by addition-of a
nonsol vent The copol yner can be further 15 purified, as needed utilizing
a variety of techniques including filtration, extraction, trituration,
nenbrane  sepditflianylatefBmetinexystin laWiﬂb!pbW@Wﬁlyc@UQMmTher e are
are :

nunmer ous vari ations on these procedures whic

n-butyl actylateIZ-(dimethylamirio)ethyl methacrylate/poly(2-ethyi-2-
15 oxazoline) 36!?4/40 '

n-butyl acrylate/methyt quaternized 2-(dimethylamino)ethyl
methacrylate/poly(2-ethyl-2-oxazoline) 36/24/40

Svnthesis of the Copolymers

In general, the copolymers can be made by free radical

20 polymerization of the A monomers with the B macromonomers. It is not
intended to necessarily exclude 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 units and macromonomer units. .

28 The general principles of free radical polymerization methods are
well understood. See, for example, Odian, "Principles of Polymerization®,
2nd edition, John Wiley & Sons, 1981, pp. 179-318. The desired
monomers and macromonomers are all placed in a reactor, along with a
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‘entirely up to the discretion of the synthetic chemst (e.g., choice of 20
degassi ng net hod and gas, choice of initiator type, extent of_ conversion,
reaction |oading, etc). The choice of initiator and solvent are often-
determined by the requirenents-of the particular nononers and nacronononer
used, because different nonomers and megronononers have different

I b I d. ff
The- copol ynerdngent Rpak ofc8; mulal; Sived o) B, el dhe cEadfion 31 o1
presparing tmmbb&kbbaeﬂ."mtytﬁfethpotqawcnzatreasommeu| Typical monomers,
fol | oned by L thséroRd Eﬁﬁirﬁ& ?f'etﬁ*iﬁn Ql'ﬁ%%tébﬁshi 569 %on

a
hydr ophi | i ¢ noponers, to ynmeri ¢ side chains I S arternatlve

procedure fowelght Pasis: z‘r’ﬂ ﬁ'md 3tREs. esperially axygen ¢an be:remoyed
EXAVMPLE 41 &¢ |n©bde&%éThl§&£tdbn% Glilaﬁuaﬁdﬁ ot b?cbwgingmvnﬁ &t inefe asr ed

brocedbres Riefag 4r5ad 4rya'ﬁ%§36 “ne iR’ «ﬁf’@&é‘sésmf’ih?ﬁqﬁa@@a;‘éﬁt

\IZ;“efCﬁrggﬁ ggbn@lghhdcaﬂ‘lalstempemtym ogadeadh for iinitiation! ﬂoymcogenlasmnmge 35
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i ncl ude, forcenvanpipe torhe-achieved.diypically fearo arfew r(ova)toaqudam beecul ar

spect roscopi gavemeis ﬂﬁﬂ%b@é& SuSally* By Evapbratitn®6R tatl NReane

azr?mc;;g’ aﬁag é&' '8ﬁr&n THHase ‘ﬁr@ SpeCt [y(ﬂ‘cﬁg?@stlﬁ 1"'E"F"P"pr esent
i nventi ons capurified, cnsmieeﬂed.mtﬂlzmgaavwdﬁetyaoi technigued inbluding Vfitration,ncl udi ng
nand and bodgXasionno: wikBRlcrt - Horibfane” (SRt b1, bérdneslion° e
pr epar at.onswwt@map&uaagéﬁkes 15 nmascaras, and the like. The carriers
-and additional C?ﬁéf&'%bsnﬁﬁﬁ%uéacwrﬁuﬁﬁ&”yﬁ %Gsé%cﬁﬁﬁ%%iéﬁ"éfew th
product tyloeen ?r%lyC%?: Po J\g ué||sgreetx¥sn of the synthetic chemist {e.g., choice of
20 degassmg method and gas, choice of initiator type, extent of conversion,
reaction loadiig, etc). The choice of initiator 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.
25 The copolymers of the present invention can also be synthesized by
first presparing the backbone from the polymerization of suitable
monomers, foliowed by further polymerization of the backbone with.
suitable hydrophilic monomers to form the polymeric side chains. This
alternative procedure for synthesizing the copolymers herein is illustrated
30 in EXAMPLE Vil below. | |
When salts and/or quaternized polymers are desired, these
polymers are readily preparéd from the copolymers using standard
procedures, such as reaction with a strong acid or a quaternizing agent.
Preferred among the acids are hydrogen chioride and hydrogen bromide,
35 which can be employed either as a gas or as an aqueous solution.
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_‘c_hosén_by one skilled in the art. The followng is a description of sonme of
" these carriers and additional conponents. Carriers 20 Hair Care

Conposi tions The hair care conposi tions of the present i

nventi on can

conprise a carrier, or a mxture of such carriers, which are suitable for
application to the hair. The carriers agg present at fromabout 0.5%to

from about 260l ydsd. piieraRing ausls et B el 16, Chipeir o
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Carriers

20 Hair Care Compositions

The hairicare compositions of the present invention can comprise a
carrier, 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
25 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

30 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 also depend on the particular copolymer
to be used, and whether the product formulated is meant to be left on the
surface to which it is applied (e.g., hair spray, mousse, tonic, or gel) or

3s rinsed off after use (e.g., shampoo, conditioner, rinse).
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*15 ‘of about 15 centipoise or less), and mixtures thereof. \Wen the hair
care conposition is a hair spray, tonic, gel, or nousse the preferred
solvents include water, ethanol, volatile silicone derivatives, and

‘mi xtures thereof. The solvents used in such nixtures may be miscible or

I mm scible with each other. Musses and2aerosol hair sprays can al so

e (B o L Dihé karfiSrVGud RBftin GEANRLLAR'S il (Bhad B coRfpdiRL ' 2 2°

.a foam (in the case o spray (1n ecase
of an aer oso|cqwent@pa%/yse@tﬁwr gareROMBPPSItioNs  phe garmierscan cantainea

(rjr?]g FLIO?IO; ﬁ;giblﬁéntttbl &béavenrfduswr%él aﬁi)castﬂascé&pal s:g %ﬁt iPgOTSEd) dth o or

hair spray pr‘ﬁ%’@& ﬁ%@tﬁwa@@*‘g '\ﬂe?eg'é'r? %ﬁ%'f%bsb"%tﬂ P{]e[@djr?mp

emul si fyi sg agater, nﬁﬁaaqﬂl.eeﬂw\ols uscmbbanehldnd mixtaresathenesf beingutiore

noni oni c, Cat r%fér?e d.2MTRE! Garfidls S a%l&é cog'( taifll %! WideSvar| fo dmonal
y pr rre

. Fl uorosurfact are . espeC| a particul arI y roduct is

a hair spray Batesials inigudingq byd ot disitad éﬂ’l%ﬂqt@q,th)f‘!foﬁa@pﬂﬁy( ition
having rel atlussbmhew hexahe Qiedéﬂbﬁt IHae:o R84 C hy8rocambons S{eeh3las as

e e el ol s 4Gk Wer ééganu;ﬂuﬁ@ ileh; et "
preferably pruniatie asilicon edetivativelsr dlespeclatlyo sﬁlﬂ%nas asuah as5%henyt he
conposition

geggrzi Ily frﬁmgouy éﬁto a outhgg@xgﬁbr?&ﬁs tHﬁB |?:)Bgéfréﬁ%’%r om 35
about 15% t o @HeRPreRy), pentamethyl (disiloxane; Wﬂ@é@?ﬁbspﬁﬂ'@ﬁ?thyl dio
Sui tabl e spr asuocxanéabwmemylembdetrhamnw dé&nmhylaéytwwiwﬁmxane

conventional , r at om z aer.os tai ners
OF cans haV| CE‘P'BEE] anngr?@ggy#%ha\ggg\jgr eé‘?mpﬁr §o myaérg%

cont ai nerks utnﬂammg&mmmﬁeed lass), asdtmutmespmmeﬁtwmmﬂ'léhalaeamsol
containers ar @m@é@ &R S rch 7,
1978, A of SSO% a%éﬁﬁazzg g‘fﬁi s§ qg‘8§r%f° %te% P ﬁgl %ég"r"ﬁ%%‘at ed by
reference heriBeivdeswates, ethangl, v t"%éf"PﬂWld?""@W%@@@m@ﬁs@P?Pf Lund,

Soj ka, and LeTied \sotverits |LsédFiﬂt§umrmp&ireslrﬂﬁ be' frissibleesr inimiseible Rethage

_22?828?’2""L'a.“ge%ﬂ?ﬁ&@‘uﬁ%@gs%a%ﬂiéé@%ggh%r%pﬁﬁgﬁ* ey iz SR BRane by
The Proctasr &canventionabpropellantsde deliverithetmalécabasa¥oan(irdhe2se oflaeRSPRAYR
hair sprays. mousse) or a$ a fine, uniform spray (in the case of an aerosol hair spray).

Examples of suitable propellants include materials such as ftrichioro-
fluoromethane, dichlorodifluoromethane, difluoroethane, dimethylether,
~ propane, n-butane or isobutane. A tonic or hair spray product having a
25 low viséosity may also utilize an emulsifying agent. Examples of suitable
emulsifying agents include nonionic, cationic, anionic surfactants, or
mixtures thereof. Fluorosurfactants are especially preferred, particularly if
the product is a hair spray composition and most especially if it is a spray
composition having relatively low levels of volatile organic solvents, such
30 as alcohols, and relatively high levels of water (e.g., in excess of about
" 10%, by weight water). [If such an emulsifying agent is used, it is
‘preferably present at a level of from about 0.01% to about 7.5% of the
compasition. The level of propellant can be adjusted as desired but is
generally from about 3% to about 30% of mousse compositions and from

35  about 15% to about 50% of the aerosol hair spray compositions.
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*Wher & the hair care conpositions are conditioners and rinses the carrier
can include a wide-variety of conditioni ng materials. Were the 15 hair
care conpositions are shanpoos, the carrier can include surfactants,
'suspendi ng agents, thickeners etc. Various additional conponents useful in
hair care conpositions are described in3a.S. Patent No. 5,106,609, to

Bolich, Jr. et aI t 7, 090,
to Boli ch, Jr. i ssueﬁglﬁ%@%‘f&é@%ﬁ%ﬁvﬂfgﬁmﬁp @%a 3@9 ﬁréence 20
herein. Sone CONVERtRRal,APRREFRSC! c HMIHM c SPERYS! d- Q}Ies@m@&ﬂ% I cﬁﬁ"OS‘Upl cal

Skin Care Cora@mmeﬁsn@réamﬁamg:pbpéuaﬁetaswawubaamesﬁdwéo @WpOSi ti ons
Of t he presen i nventi,on r.se a C%I’I’Iel’

"cosneti cal | feéﬂ%‘?'of:o'ﬂ}ﬁiﬂeﬁ%dﬂ aFPSppé%is ﬁ’t 8 6‘ tnéh‘%%hre %s thﬁ'{‘;?g P ﬁe
carrier is 2Hmeresplicontainérsrarecisclased,fpr exampte; in .S hRatents 4, 07ds44hod

"hventi on ZL?%*'?S‘glécﬁmoneng“s 4BSD.TPEIGRPR VTS RSO AT
or toxicity é%?ﬂéf’ Wé'e PR et%\ﬂ- QEHMP °a’" @e%&?‘@f’yoz& For
exanpl e, err}J|Gosselmatumd:r301ka,rnﬁmdeﬁeovré)lﬂlemﬁtab_h.llany Red1992, 'tﬂdnsn.fnevat er,
wat er - i n- oi 1= Wt LS =l mesilicon
emul si ons, Pﬁgﬁ?sﬁ P%a?]agr {ncgl%ﬂ] ed\?ngpgalﬁpsvc Ui&'&/’ﬁs‘?%é g%{%hﬁa geeof
vi scosi tiles, Bubbples.r ocRumpoaerosots bp!{ SUE&BMIHQO@MUGSM aimiareealsoul si ons
can al so be eierlyCharketed by OTHR Prochérd &S GEhbR € Vnmﬁéﬁ'tﬁélr punp

cont ai ners or_pyessurj sin oﬂ

propel | ant s. Fﬁ%{%\? ﬁ?egr QWéNS@@%Y%W %&P&% in the formof a
mousse. O her suiWhere the)hacrad:areawmmsitsmhceieondstladezsrtmﬂrrmseslthew d

so venis SucahigfLL dhad Wi, A f RIS g et 170
si ngl e pHase haqu@ré egmnnsﬂimqa;egshamms@ﬂzﬁ garier pansmludmsuﬁygtamm and

t 2: cgﬁ?ed( v ers%:lspaﬁdmb tﬁ.&hdﬁlér@l&c a%ri%us aditionat SshpenéntsUsefahase
Solv S

forma soli d?rapaére?ﬁrescamgpsé@)crfsﬁ'@} ﬂﬁ?‘ﬂ (?ﬁ1 'ngyr%ﬁﬁsﬂeggagﬁgdizslegst °

vvax](casl, pol yrrIchmchsdt tet al.aissued Aprril 24) 1992.samd bkS.oPatenpNoak, 3air090:rtosyst ens
[ t t
useful in ﬁdlfcfise .%?ﬂéensdrw 721 R SGhichCatel IncoRfrbfid By Aflefcite thei

references a re 1 ncof porated
enti r et y:20" SEPreiny JHRM MIW ongl eREROASNES are descnbed below.

Topical Skln are Compositions
The topical cosmetic and pharmaceutical compositions of the present
invention can comprise a carrier. The carrier should be "cosmetically
and/or pharmaceutically acceptable”, which means that the carrier is
25 suitable for topical application to the skin, 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, inéluding, but not limited to, oi"l-in-_water, water-in-oil, water-in-oil-
30 in-water, 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 containers or pressurized aerosol
containers using conventional propellants. These carriers can also be
35 delivered in the form of a mousse. Other suitable topical carriers include
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*Toil étries vol. 105, pp. 122-139 (Decenber 1990); "Sun Products Fornul ary",
Cosnetics & Toiletries, vol. 102, pp. 117-136 (March 1987); U.S. Patent No.
4,960,764 to Figueroa et al., issued Cctober 2, 1990; and U. S. Patent No.
'4,.254, 105 to Fukuda et al., issued March 3, 1981. 15 The carriers of
the skin care conpositions can conprise3lfrom about 50% to about 99% by

vei ght of thﬁnﬁgd%%'ﬁdlﬁ&ssdl{ler?tgesngﬁ‘,r?%%nbllbn‘é‘?&SHcﬂé‘ shée4fiesdy/ (6 gom about

75% t o about st prefera about 85%to0 a
et oot od coaNasial &l Siianets [SopraRantlc T eiiGones HElamhiEong, B8 theo

tcﬁm ers inclikel dwébasaiaeeuoémglesphamzqaw sbldenw(d\@t ehydi'ﬁldlécbml]@: When

e carrier | y co arr| rise from
about 1%to §§|3§Pp9§{§?%ﬁé tﬁﬁh fm %no\fﬂgg’f'g uPQE‘yaPé‘rse@Pd and
from abous l1aqueousrbased Single phaser solvents fe.gf, ewhece ithse allsmsnyenf thenpri si ng

from about 5%%n@ﬁ§é‘be§r9?ﬁ&éa§éd‘%m é%BW& oP38Ri-s 9& ’Edi‘.ﬁtldf
t hereof, and from about 40% to about 95% wat er . % f eferred S
f kﬁ é?‘gfﬁﬁ'feépanol _

a carrier cofipPiCANAL BHES, RN WIRS BOB{mﬁfﬁ‘ s@jis. an
or mxtures bhtopicdl cammer $ystemshusefulSA%he predentt indédtior amdes::nbdﬂelh t he

Common exci pEhfoIOIdIoEE RRISAESS all oF SACh. She JARRMME MR gl 110
conponentlé uBQfSCﬁﬂqen in othein eﬁﬂt!ﬁgt)’t heén tBiedusts cloompudany’ ofosmetics &t her

descri bed beﬂ'@“étn@dd'\ﬁdlonﬁﬂs Ca om?zlﬂseA(weeanbaf 590 of"s‘u#ﬂ woau
conponents can _be, enployed .in h Lr care gﬁ: és %9§I tions
herein. Non- FPARPIaRY. fics 5/0l.¢ -fE}P ( argQ1
Phar maclelut i chl SﬁBateneNoThﬁemmm Figuesoa et aheissued @dtober2,M990) and
especially t t SlidbfL [ saf e and
effective armmj%t ﬁg‘fe%ghp?hgr nmace f?@gm‘g@% E{ %‘n ﬁé‘gﬁﬁgﬁa 2§§g and effective
amount ", 1&s used The gastiersof the:sikin sarecomposiionsrcanceomprise gnneabcwh to
si gni fi cant| Bo%td)%‘:bﬁt'gg%b rwet htof iR &stfipoditions bP r"e%éﬁi entioh, | oW
enough to avoi us S de Eit b@ rea na t/rlsk ‘rati o),
within the s gr 8Uhﬁ %) t0; %?&2 "?&% 8’95ﬂ QE"( ahRta punt |
of the 85% to about 95%.
' Preferred cosmetically andfor pharmaceutically acceptable topical
20 carriers include’ hydro-alcoholic systems and oil-in-water emuisions. -
When the cartier is a hydro-alcoholic system, 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
25  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
30 emulsions. Additional components useful in formulating these topical
compositions are further described below.
Additional Components
A wide variety of additional components can be employed in the hair
care and topical skin compositions herein. Non-limiting examples include
35 the following:

_’4_;____,{_____
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*phar iaceutical active will vary with the specific active, the ability of

the 10 conposition to penetrate the active through the skin, the amount of.
conposition to be applied, the particular condition being‘treatéd, the age
‘and physical condition of the patient being treated, the severity of the’
condition, the duration of the treatnmeng, the nature of concurrent therapy,
and |ike faq;t,.grﬁ1a dtical Actili@e phar maceutlcal actives V\/m ch can be wused in

t he conposi &‘I%@I nvent i on pr.eferabl rise from about _
0.1%to about D¥&AMRRASIt therrresghh ventigRs es ‘@"510 tarigal kN om about

(|3/| 1%to ab]gtdaréoebmpoditlmt caneéennphlsa &r safealand effetfivd camdbuntt ob%

Xxtures o e t [ ng
exanpl es of %ﬁ%&é@ﬂ{% 'vgct.ltﬁvéeéh{c%# ?ﬁ?&?a@@ ﬁféﬁys%@n%% l\%\nig

-phar macedt i d@reictmeans |am amoupb i g @EctiMe kight eeoygre4e raigni byl on i ncl ude
anti-acne drﬁ&ﬁwegsrtmo@i@nméiwaamahe:‘oebe%eé@a it Ibw éh&n & @void nvention

i ncl ude the kera

| act d,
gl ycolic, p)ﬁeﬁ\?f“é @Pgﬁ a?%§§ﬂ's Salﬁlbﬁék’enﬁﬁ@‘% ?é@c rywwgt@? ﬁ@gg?é i ﬁg: ds
such as retisound emedicahqudgeméatl VA i safe (ang. effectivearaindurtnf; the

aryt i onycr PHemaRbLT 4bya il VY it 35 SBELinBadiel fhe BRHAPPE e
deri vat i Mes ,compasitign é@hﬂ@@ﬁ“@iﬁdﬁ?ﬂ@%k? througimdhe skiny the camewnt of
clindanmycin cwb@&nombecaﬁﬁneaethes féblﬁrscdﬁdiﬂbrﬁﬁe‘h QVééléddme ageha and

b hyd h d
bet a hyar Ox e bRsais] SoBiticn Hh. e BRGEBeRe! FRgteds the Ssvaihirh e
salicylic acnodadltlm'efthé duratioreofethei teedtmertt; thesnature loé concgrrerititherapypf t he

present inv fdde non-steroidal anti-inflammatory drugs (NSAIDS).
The 35 NSAI can e sel ected fromthe follow ng categories: propionic

acid 133 der i vEhe pharmageutical activesi whird) cen be,dsed iry rapositions
B o o o el "
i ssued Janua#uy By weiglht o ?qh Qf‘%i"?'@f%’reg#@gﬁh “@E@?L}b Qf erred
are 5 the prahmmmu% Navid Do st pcéfel:hbig fiom about Dl‘lﬂ%ttechum!t &% i Mixtures
?ce'lt)a][ﬁ noph%},pHMEgaﬁ&, a%pégm,alggggwdgf en, flurbiprofen, fen(?prof en,
enbd enz’o Nonlimiting examples of pharmaceutical actives can include the
following: F
Useful pharmaceutical actives in the compositions of the present
invention include anti-acne drugs. Anti-acne drugs preferred for use in
the present invention include the keratolytics such as salicylic acid, sulfur,
25 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 benzoyl peroxide, octopirox,
erythromycin, zinc, tetracyclin, triclosan, azelaic acid and its derivatives,
~ phenoxy ethanol and phenoxy proponol, ethylacetate, clindamycin and
30 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
35 NSAIDS can be selected from the following categories: propionic acid
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sket oprof en, indoprofen, pirprofen, carprofen, oxaprozin, pranoprofen,

nm roprofen, tioxaprofen, suprofen, almnoprofen, tiaprofenic acid,
fluprofen and bucloxic acid. Al so useful are the steroidal anti- 10
“inflammatory drugs including hydrocortisone and the |ike. Useful

phar maceutical actives in the conpositi3dns of the present invention include

.anti pru:! ti Cdéﬁ\lt?ﬁfes; Aradaﬁtburht:adct %ﬁ@étiﬁls?; er@.hﬁﬁaié Oradiacltaéﬂiﬁ%vé& Cabl
conposi t1 ons,.0 es Lovention | ncli.uae ar ell- | C -dcceptapl e
salts of matWBLP?Q’%@%E&%%BP%%W@! angsgﬁﬁﬁpm§.5%ﬁpgm%&eeﬁé/%g% acti ves
in the conpaoaietfully destribéd ipthesd!8. Ratentd,885,458¢0 Bilmshinel etdsl., assesidhet i ¢

drugs. Anest I r Db SridePRedein.C RN Sirbs t he

present inven |d()éri1.yﬁrlséﬁsl? e@g?rﬁn%rgte%cflb%ar - .ac@eeﬁhdbl_ e Sir%ge'?%? ?rlfedocai ne,

bupi vacai’ne, therTepjanie BSADSInskging eut natiligites tacaspirspiaretaminepherit r acai ne,

d%cl olm ne, hipprsfen) happoxers| tﬁ&.hox&tg_roféﬁ,cﬂUfbt?proVéﬁ,afén&ﬁtrqféﬁﬁ%f mﬁn,and t

phenol . r c ctives in the conpositions o € presen
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phar maceuti ca -accggta e salts of b-Tactamdrugs, 25  quinolone drugs,

ci pr of | o¥aci iRflam@mate a8, includingdyrerpsnrtisane and Higdken, ani kaci n, _

triclosan, y doxyefuli parmacaqtical actives i:r:b el ?érhpﬁsfiﬁarﬁsegfqhé%rte@éﬁtaCycl i ne,

oxytetracycl; . ‘nga o, a metroni dazo) e
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met henamni ne, incldsiar: y@ | gampositionsnpt ithe presant| invention Fcluge phamaceur,

streptonyci nicdlipbiceapta 1 ag@f ' ANt M cr QRiggls dr ugs

preferred fo# ilgcl usLonm?ng,Ec%Orrpa,ggﬁtﬁgﬁgﬂgf i (atﬁgiregga(azrllﬁl nvent sgr???'ncl ude

t et racyclsi nePRFMAsEMiGRl @ctives \inpthempomposisiops 2ot the rpresent dayantionst car at e

(ﬁ?' t%] , agnj Maeiuuesinbrmnewxemydrhl ' s.e_»medd_' tmggld@lgg';s;psefemh ST ; €lusion sul fate,

chl or hexi di e, xj din hvdr.ochl ori de, ..

chlortet rac?@l |°r?gAF%:s%r ooéhltfg%]i @Ig, it dQV?’é‘t%dQ%'PFﬁePLa"WWS?'&Eh| oride,

cl i ndanyci n asceptableosalis ofe didacdine ol bupjicairie, ochideprocaine o rdiblicaine;

hydr ochl ori dgiddR@ikeé Mnthdiga 0 itk | Cj ihé't Srodeiggmycin

sulfate, |ineomyci néh(\édr%chﬁﬁ'dg‘}%"ﬁé%jgﬁaﬁ@@h Bkding! fro TNt henani ne

hi ppur at®, ‘Ff-?é%"é?va\ﬁ? mingpramoxine and phenol. seful pharmaceutical
actives in the %ompositions of the present invention include antimicrobial
drugs (antibacterial, antifungal, antiprotozoal and antiviral drugs).
Antimicrobial drugs preferred for inclusion in compositions of the present
invention include pharmaceutically-acceptable salts of b-lactam drugs,

25 quinolone drugs, ciprofloxacin, norfloxacin, tetracycline, erythromycin,
amikacin, triclosan, doxycycline, capreomycin, chiorhexidine,
chiortetracycline, oxyletracycline, clindamycin, ethambutol,
metronidazole, pentamidine, gentamicin, kanamycin, lineomycin,
methacycline, methenamine, minocycline, neomycin, netiimicin,
30 paromomycin, streptomycin, tobramycin, miconazole and amanfadine.

Antimicrobial drugs preferred for inclusion in compositions of the present
invention include tetracycline hydrochloride, erythromycin estolate, eryth-
romycin stearate (salt), amikacin sulfate, doxycycline hydrochloride,
capreomycin  sulfate, chlorhexidine gluconate, chlorhexidine

35 hydrochloride,  chlortetracycline hydrochloride, oxytetracycline

This Sheet Has Been Replaced

i



5 i nocycline hydrochloride, neonycin sulfate,” netilmcin sulfate,
parom)rrym n sulfate, streptomycin sulfate, tobranycin sulfate,
m conazol e hydrochl oride, amanfadi ne hydrochloride, amanfadi ne sul fate,
triclosan, octopirox, parachlorometa xylenol, nystatin, tolnaftate and
“clotri mazol e. Also usef ul herein are supgcreening agents. A w de vari ety

Of sunscreenin . scrib Pat,ent .
Haf fey et al .?ﬁ'@@ﬁ@‘fﬁaﬁeb‘ﬁiﬁ‘g‘;wyii‘ %@gcﬁfge Iﬁﬁ WP% ?ydg% grﬁe to
Turner et al metreeidezloleedwmmhloﬂde 1g:§antamid31e Faydrochindde5, getaniidin t o
Turner et al mfeﬁer 19 ,ﬁ!ﬂ.gInS al ter 15
VIIl, pages 158"5 et sé‘r?rae}?l c@qe§:| enceﬁga{(?cﬁlor nol (r)?ﬁ/tha&){&%p whi ch
are |ncorpor£M%P€gﬁ bﬁ"qt@?’@"@ﬁ'@e fpRurgle; Jnethepamine pEnapdelat® anong
those sunscr enimbcyblineh dyerothidride, | Nnédveycinnpegifate Onhetilmicire | suifatet

oot EBQSC?Lﬁgﬁﬁnﬁiecﬁ@ﬁex%&ﬁ@f& " fitae. *&3’8%3% e
p- am noben20|mlC@ﬂBaObZWMMﬁmﬁfﬁaﬂﬂbdiﬁfmmﬂ . amanfadinecsultate,l ene,

oxybenzone, epyggﬁtmet Fox, Ciphrdchl I
4, 4" - met hoxyﬁg@ﬁ% ?I b?a%zoy iréne\t har?égﬁ{é?l/él s%éf%%%%%g‘nz%oﬁan%attﬁaﬁgd 3-

benzyl | dene (4 nmet hyl benzyl i dene) canphor, titani um di oxi de,
zinc oxidp, silAlsp useful hereire arendunscresning bhemtsof . A2wide variefy idfl ot her

ef ul nscr I P 4 t
g:tbagel F:J SI ssgg{e; eé %%%gﬁg ‘%%g‘ﬁe@ H3§l§n?i§&t E(&gfﬁoégﬁé % °
Sabatel li et Haffey esajedssuedcﬁetmaryiggl 190R: 1S Reterd iNe.c5H73,392 tO
i ncor por at ed ymee e ok t3uBEr Bécember T 19@ntu se%temmosswspﬂltag agent s

et P ae o or 44T ke Parpbr 12, 881 Sand Shodfin il She fbnaaﬁé’?ﬁﬁ???i
One of thes cwmnmagasew&leetseqs, abﬁmsmet eScidnece amdt Techmolo

radi ati on r aNgficAMe ifiebitid AR B rafehGiK ih thlr i Argekagmarange

These sunscreem ng rovl her efticacy Sor ption
| ower skin p@f&?ﬁﬁtthg*aﬁ“ﬂ'smér t?ﬂﬂg%&fﬂléﬂ‘ﬂh@a@“ﬁ@'ﬂ@n%é’ t@e |

conventi onal |ﬁ§mr|?§é\$hon Eii@elhbgé:cseléétéﬁefrémdthe ghuE comel 1goi:f these .
SRR ESTS R s TR 2 sl N eyt
20 ammobenzoate p-ammobenzo;c acid, 2-phenylben2|m|dazole-5-sulfomc-
acid, octocrylene, oxybenzone, homomenthyl salicylate, octyl salicylate,
4,4'-methoxy-t-butyldibenzoylmethane, 4-isopropyl dibenzoy!methane, 3-
benzylidene camphor, 3-(4-methylbenzylidene) camphor, titanium dioxide,
zinc oxide, silica, iron oxide, and mixtures thereof.
25 Still 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 their entirety. The
sunscreening agents disclosed therein have, in a .single molecule, two
30 distinct chromophore moieties which exhibit different ultra-violet radiation
absorption spectra. One of the chromophore moieties absorbs pre-
dominantly 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
35 efficacy relative to conventional sunscreens. Especially preferred
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*di hydr oxybenzophenone, 4-N, N-(2-ethyl hexyl ) net hyl am nobenzoi c acid ester
wi t h 4- hydr oxydi benzoyl net hane, 4-N N (2-et hyl hexyl ) net hyl ami_no- 5
benzoic acid ester of 2-hydroxy-4-(2-hydroxyethoxy)benzophenone, 4-

‘N, N- (2- et hyl hexyl ) - net hyl am nobenzoi ¢ acid ester of 4-(2-hydroxyeth-

oxy) di benzoyl met hane, and ni xtures therédf. Generally, the sunscreens can

' g?()rm{i se fr ?@xﬁh@l’és of et siiRiiec?RYincRidé {lﬁos@rﬂeﬁdtéd Cff&nhumf §+odb9[ ﬁi n.
act anounts . i dependi ng.,upgn .t he sunscreen _ chqgsen e
doai red Sun. RPbEstioy HP 4 A0N L BRI RS e RRE R S PR 2 e o
phot opr ot ect idimydsoxybeszophename,agaNiN2 ethylhexy )méhylamidebehzdie giasider , Vol .
43, No. 166, _j%ﬁgs%- 19 48N WL L Sin d h In.
by reference elréﬁerl\n?isﬁ\?gﬁ'l Ire y.‘b%wﬁﬁetggpgbgtﬁrgf K?’Iew'?%?'ﬁée@gﬁﬁ %ven'? |r glnn'
are sunl eds tReRRPIGyagig ester; At 1aydrgxuididihysrpxrethoxbegrophenone:dde,
i ndol es and ININ-(2-ethyinexyl)\methyRintinbibenoit cacidh @sters onl 492- &mm Aagent s

may al so be o | L.O _t. e reen agents. her usef ul
actives incl ti%gfhsﬂk%l%%c QQ?W'QIUEJ% g%:ﬂﬁéﬁ agents 20 including but not
limted to hydrGeuenadyietheisupstrieenactan crojpriseatrom abouts8ch%nto about

Car o composi Boahs it SotpaSiiont "Gedt Herdic 230k “ambutiSe Wl LY. one.

oct opi r 0X0 s&ependingqvRem the Sungcieen, chesen apd the gesirede SunyRrotetion ’
ﬁondi tioner s Factarm(@RH)o rs}rnaliaaeﬁrﬁrgun@f uéedlmeasnfe éﬂéhét;dw_éﬂe%iibﬁ dg%ef ;J! for
hair care co | .1nc NSy Si:li ,ulds nd cationic
materi al s. T@ﬁ%ﬁﬁ%ﬂfﬁﬁnﬁ %Mﬁﬁy&bﬁénﬁeaﬁhﬁ?ﬂ and
can cont ai n 3820638260, Aagust 285018781 avhich isf incatpoyateddreretroby referanceabout 16

30 carbon atQys entifetgP! €s of suitable hydrocarbons are decane, dodecane,
t etradecane, tri gﬁcane, nd m xtures thereof. Silicone condjtioning agents

useful hdfein carfFAY 0 AR Present; inveptiod e spaiessi 1apNiNG 20eBt8anes,
phlen%/_ ?gdsﬂ ili:yd:h;oihgrwrhye?rbkymm. g\’yifibraidehyge,eindomlatfd meierm;-iddtiveﬂ{ .
\c/gnf1 [ !st okes &% eﬁ C, ?m%(?%%ttﬁ&eséyﬁ%iﬁét %9?@? s%!vgﬁa %6“5380#'
combination with the sunscreen agents. :
Other useful actives include skin bleaching (or lightening) agents

20 including but not limited to hydroquinone, ascorbic acid, kojic acid and .
sodium metabijsulfite.

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. .

25 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

30 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 pheny! silicones, and
silicone copolyols. The linear volatile sci’licones generally have viscosities

- 35 of less than about 5 centistokes at 25 C, while the cylic materials have
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*viscpsities | ess than about 10 centistokes. Cationic conditioning agents
useful herein can include quaternary ammoniumsalts or the salts of fatty
~am nes. Preferred quaternary anmonium salts are dial kyl di methyl amoni um
“chlorides, wherein the 5 alkyl groups have from 12 to 22 carbon atons and

-are derived fromlong- chain fatty aci dgs Representative exanpl es of

,guat er nary armﬁ&} A & g LAk I met hyl anmoni um chl ori de,
di tal | ow di nmet %ﬁ&%ﬁﬁ%@ﬁgﬁ@ﬁ%@gﬁmﬁ hexadecyl di nethyl amoni um
chloride, and dPglighicogenEiiening: apents) usefibrierein @anoinciede quaterary
gaut er nar y 1camm;nuaaw!drsmes%tus S Fatty érgmed.: Paﬂ'ﬁeféﬂ'é"cftqﬁjéiéh% tallow
propane di anmpni C ride. . ernary 1 mdazoliniumsalts are, dl so
usef ul herei rﬁm"'é?ﬂ'ﬁﬁl%&o#%s HP%YEEEFWMSE'HF@W%S%WEH%M?R%m%al ts
cont ai ni ng Clalkylgraupy ihayedigm 12utol22earbomeatbiris-dnd &eet derived froindehgt hyl ] -
2- hept adecyl. 4ypmai ' I m Fége%n' | ' P == 15
[ (pal m toyl alnl%h(?g)l gtaﬂgl é:gé’og}} ggecy- Sétyé‘ dleﬁ?/@p(b)élym!oga_ ”&‘?%?%%’t‘%’g‘ﬁ“ e and
1- met hyl - 1- [ (38its| Rde Jitallow, dimethyl| ammaniima sbiondey ditaliowy dirsethyht e.
A S|O gsef ul  harmmionium enethyt mlﬁte,gdihé)(adéﬂy!ﬁ@ﬁnet amrwaﬁu@fcmyﬁae,%ﬂa)ounds.
i ncl ude stear 0 r sQyani ne 0C e, an
st earyl am ne "ﬁm&ie'{%géf f}?h‘g‘&d%{%ﬁ?‘w& aé:g'lriﬁ/rkd’ear e 8;5%‘81' o%’??rﬁ'a% uU. S
Pat ent Nol¢ 4,88Mmooain saitsBusefuh hereipuare dicationjcs1sech ashiallow propare por at ed
by 1 ef er ence dighdhiudiRRicfides QUMEMREN INIHBZEMILACSARTERS bldcCOserl e
pr esent |nve.rhtP|Jon cap contaln_one or nbre hunmectant or nolsturizi ngéh
materials. ARPIPINety P"lﬂrl&%@fnﬂ'@?i'ﬁﬁ?ﬂﬂﬁ ge those nimidgzalinium salls can be
present at a dortaihingf Cfl222 alkplrolps ¥utte agbkietAA-[(sleafoylanidR)@Byl- f rom
about 1%to aa;lﬁgét%%&egd nogt ilﬁ)récﬁ'foeri b|¥l' f.rom ab%tl’ .é%to Zbou'b {) These
materials in ) ;. '‘guan , _6&‘?66 fPUua:; g i ‘F'ycol TRt (e. 0.
amoni um i&nd [(paimidoplamide)etyyl]-2ractadeay]-4, 5-dibydooimidazolintim ebloside ard t s
(e.qg. amnilm, 2 1 wpﬁ_ ' dos oe"?]égg i Q of its
vari ety of fo[ns Lelqté‘gi %’m3§8§ JF{&?'&% y H,r o'wag‘l co O|§Si sﬁ%‘ﬁ‘ﬂé’s
sorbitol, gl yu8PoMsetul,herein; are ﬁ;iﬁtpﬁe Ygl%'rl‘ﬂ??- buExareples gy cech
hexyl enedgl ycmmmmqshimwdmteaqlammyhmlcabyml lSOydmmr ydrochiatideches; g
sugar and st . . g.: e); rogni c acid;
| act am de rm?léorg{l ﬁ%%&'é?ﬁ'ﬁ%?s%‘éf‘eacHfgfﬁ%*dﬂt?ﬁ@ﬁﬁgﬁﬁfsaﬁ{%@%%&% xtures
t her eof . 20 prldSerPalgnt No. 4,387,090, to Bolich, issued June 7, 1983, which is
incorporated By reference herein.
Humectants and Moisturizers
The compositions of the present invention can contain one or more
humectant or moisturizing materials. A variety of these materials can be
25 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 includ_e urea; guanidine;
glycolic acid and glycolate salts (e.g. ammonium and quaternary alkyl
ammonium), lactic acid and lactate salts (e.g. ammonium and quaternary
30 alkyl ammonium); aloe vera in any of its variety of forms (e.g., aloe vera
gel); polyhydroxy alcohols such as sorbitol, glycerol, hexanetriol,
propylene glycol, butylene glycol, hexylene giycol and the like;
polyethylene glycols; sugars and starches; sugar and starch derivatives
(e.g., alkoxylated glucose); hyaluronic acid; lactamide monoethanolamine;,
35 acetamide monoethanolamine; and mixtures thereof. Preferred
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*hunmettants and noi sturi.zers are glycerol, butylene. glycol, hexylene glycol,
and m xtures thereof. Surfactants The conpositions of the present
invention, especially the shanpoo 5 and conditioner conpositions, can
“‘contain one or nore surfactants. These surfactants are useful adjuncts for -
the carriers of the.-present conposition$! and are not required for

.sol ubi I'i zi ng HImebiaMer &ha ImcitusaRs! uredly&drol, hBulidiee yéd?.VQiExyinhe For a
shanpoo, the |evel ref erably.fromabout 10%t0o about” 30% pfeferably
from12%to ’q_'@s Ires eﬁf?é. conposition. For conditioners, the ~
preferred | e\Burfactantgrf actant is fromabout 0.2% to about 3% -Surfactants
useful in conposi¢n i | b | L on| ni oni c,
cationi o, zui Lrery speamBosfiofs B 8¢ reseii fhberliorl SSpECELT M Bhemdy

surf act anfs (@0 gPnditipaen compasitionsosean jcentais. opat entmeks. surfastigmtso, to M

Call et al., THesei 5@:@@@%@%@@%@&9&3#&-% Bakfté dfOthe pradestl0. tO
9 . Pat ent 5,120,532, to

Steuri et al., s Septenber 29, 1 coand U, S, . No. .5,
VeIls ot an compRuiiphs, Hids BRg ind regtires: fdfh Solubilizing ot HispREsiag
ef erence hercopolymess | dfnthe poesentnipventiart. t hdsor austiampoa|t the eveldis ani oni c
r | ofnthei _

20 surfacta er, T, rd al s
typically ha\'?régieﬁ%ﬂ? ﬂ?g%?hbytaj?gériﬁkéébﬁ%& &@W%m%ﬁﬁ e"ftr] O

sq err] Mlovvhﬁ n R ’F‘? sPwpesitiony KBRS | canditiqngcs.q gt Preferred aleyel ofo car bon
atons, x is Butfactant ianfioi iaboat VIR t6ohbblite 3%t | SurfactdntsSuseni inum

58" surf act ayPrbBsiRE o b /e 8e I dion PR B Monfartc. it ol
reaction prodwitteriasic Emd gmpbotaric surfadtantsk1-Ao@ide ryarietyvofr surfadtaints chosen
Lot by SReAINEr G 16 iyt ) 8 Paflnt N 161258 e CGEar
pr ef er ablly aﬁiﬂe%lgel?ts -1@,92@':&250?35&'&”9- 181 10; to Stauri st al., — '
o, ST e NCShrba 100 S U o 651 moMIN A 1
tegi gf i 19 i ed wi 'hquggs'%%‘gﬁgg-aggﬂia%ﬂ H@m‘? iaz§dif\%9?9#§t8§i .ﬁ}h 'Pﬂ%’ de
where, for ehl®f@Ne, the fatty acids. are derived from coconut oil; sodium or
35 potassi um salNgniitingt lekaripiés 28F defiesd 'Sirfaktanks UindlGdé N aMibaig t he
fat tY 20 surfactants such as alkyl and alkyl ether sulfates. These materials

typically have the respective formulae ROSO_M and RO(C_H 0) SO_M,
wherein R is alkyl or alkeny! of from about 10 to about 20 carbon gtomg, X
is1t010,and M is a water-soluble cation such as ammonium, sodium,
potassium and triethanolamine. Another suitable class of anionic
25 surfactants are the water-soluble salts of the organic, sulfuric acid
reaction products of the general formula: =~ - B
R{~S03-M _
wherein R is chosen from the group consisting of a straight or branched
chain, saturated aliphatic hydrocarbon radical having from about 8 to
30 about 24, preferably about 12 to about 18, carbon atoms; and M is a
cation. Additional 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 oil; sodium or
35  potassium salts of fatty acid amides of methyl tauride in which the fatty
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*38 atids, for exanple, are derived fromcoconut oil. Still other anionic
synthetic surfactants include the class designated as succi namates, olefin .
‘sul fonates having about 12 to about 24 carbon atoms, and b-al kyl oxy al kane
“sul fonates. Many additional nonsoap synthetic anionic surfactants 5 are
described in McCutcheon's. Detergents agg Enulsifiers, 1984 Annual,

.publ i shed by All d Publ i shi . t which .js J ted.h [
by 1 ef or ence. 2o SHBOEe HSsIeREEd Ao LSRR Pib: SHI SR BBIPTHR cenber
30, 1975, di ssyntsetic surfactantsémclade the class designaled as iseccinamfates, oléfin y pes:
and 1 s 1 ncor nglipirafed!fading BMott®i #1660t 94 carbon ABIE"dnd® KAIRERP! S
useful herein are preferably used in conbina- tion w ~an ani oni ¢,

anphot eri ¢ oralkane sulferates. g’!ﬁﬂ)’aéﬁ‘ﬁmna"ﬂ%‘:?@aﬁcﬁwmﬁt'@ anienig sugactantsin be

br oadl y(ge{i I ng@d ?&oﬁi@ﬁ&%{ﬂ&mﬁéﬁé&w@@&ér difts epadenaRifices 1T984LAKMUSINE \ngi ge
roups ro | C .lI.N r or Nl C LA QPNOoDI C un I C
DS (Y o Spokishaalsy Al PrishigComicnalibt WG ST eRora P Betiin, ¢
us_[ef ul in conppsieféerence.of Alse P:S:sPatentn3829,678,alaughlinc| etsall, i issued :
foll ow ng doc \ r (e n kN AL i shi
Co. . WMot chepgreber, B0, 197" GREBERS, mény Coffel EfipRR 85well' a5, ot ! 36707
Schwartz, et Surfactanktypesandis incomprated hergin by geferanceni stry and .
L_elc][lnol 00 New Yﬂbhiqriwkeﬁia'am&c@sé?ubgé@ilﬂa?e %&%2 "b7| -u‘éedHﬁttlﬁ:_iihbiﬁa155i 591,
I | fer, 1ssug er .3, c LS. .£nft. ) | al .,
| ssued Decenb@?#@és%,gmﬁf %&éﬂg{%ﬁtm,&%ﬁﬁéiségﬁ H—ggg pp?liqrg ued May
25, 1976; ancsusfastamtst canr be 339adiyodefined cas Gmpoundsuproduses by tes3. | f
i ncl uded in tgshdehsafSATGFSakyRAS &idéﬁo@b@ &%r?ﬁhiﬁ‘é‘tih Hatutd)SwiALapni C
- . ?éﬁt 5% I oni

S
surfactant is present rat fr.om about O 0 out, Z ter C
Sur T act ant's SPH9ABIL REHPPhEBICATRRLES, WG Miaybe liphalic: P, alkyL BFTBRHC as

derivatives o matughati c quaternary amoni um phos- phonium and sulfonium

Char . and wer oi FaURAE s Bskflif TolpeRiialt otdhe Hhe bRl Bhioh 0. °5

to about 18 carebdisciasedsinahe follewnghdatuments, @l incotporetedr by sefesencei ng
g\rMP;JItﬁL e.g., ﬁaréaﬁxm.%uf&amw co!l MEGUchEOP8h DietergBhtsPROERINIAIER, O her
il 5ot oAt AdenRar on 9757, SSnwart, et ol Suriabe Adie ABSE,

20 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
4,387,090, Bolich, Jr., issued June 7, 1983. If included in the

25 compositions of the present invention, the cationic surfactant is present at
from about 0.05% to about 5%. '

Zwitterionic surfactants are exemplified by those which can be
broadly described as derivatives of aliphatic quaternary ammonium, phos-
phonium, and sulfonium compounds, in which the aliphatic radicals can

30 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

35  high alkyl betaines, such as coco dimethyl carboxymethyl betaine, lauryl
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#35 high al kyl betaines, such as coco .di net hyl carboxynethyl betaine,.

[ auryl 39 di net hyl carboxynethyl betaine, |auryl dinethyl

‘al phacar boxyet hyl betai ne, cetyl dinethyl carboxynethyl betaine, |auryl
“bi s-(2-hydroxyethyl) carboxynethyl betaine, stearyl bis-(2-hydroxypropyl)
car boxynet hyl bet ai ne, ol eyl dinethyl gmmma-carboxypropyl betaine, |auryl

S Goropy HIRPLECIRNEAIL S I AT SO e

‘sul foethyl betaineecetyl dimejhy! rgownﬁtm Bﬁgﬁé«mylayryl Shydigxyetnyt ai ne,
and am dobetattgnmiiisyl 2 Belgine! f@hﬁ@! ns&-«zwﬁwre ) R@%&H{e@ﬁw])[err]

radical is ed.tg the ni en ato et al ne) Exanpl es
of anphoter gﬁ aéﬁ?'f é’(!? Fﬁ“ﬁﬁ‘i‘#’L H'tao—ga &prpnyl[ EBWpoE“{ﬁoHE#r t he
present § nvhydmxypmpyl)alnhaecavboxyetayb betaind!, y coee c dimetihyhs sulfopropyli ves of
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20 according to the 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 2,438,091, and the products sold under the trade name "Miranol"
and described in U.S. Patent 2,528,378. '
Carboxylic Acid Copolymer Thickeners
25 Another component useful in the compositions herein is a carboxylic
copolymer thickener. These crosslinked polymers contain one or more
monomers derived from acrylic acid, 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
30 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

35 consisting of C1 4 alkyl, -CN, -COOH, and mixtures thereof). The second
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* derivative thereof (e.g., wherein the acrylic acid has substituents on the
two and three carbon, positions independently selected fromthe group 35 .
.consisting of Jerr] alkyl, -CN, -COOH, and mxtures thereof). The second
" 40 type of polynmer is a crossl-inked copol ynmer having a first nononer
sel ected fromthe group consisting of gn acrylic acid nmononer or derivative
t hereof (as, just_ described in the preyious sentzlgce , a_short chai n al cohol
Wﬁﬁ’éi Vg @
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‘and a seconen@bBNRFeNoWtie: 8 |OY@RIe IRAler qonomsr g cerivagyeingneoscryl at e

Por t1 on of T2 arreini e & 'é“ﬁg)?ﬁms“%’f“%”@@&%i”*ﬁt*‘“”?‘é%“?;?%% 51 ti ons.
j ' iti

g AR i i e e

- , an qr s =N f e , aeixturepol yner s

are al so : [ | . f 4 I t he -
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acid, net hagefylate estpe menoraer ¢r iderivative thaceat; (gﬁtgjr ahereiprigeracylich acrylic

oyl o o e B e S o B e e B Y o the

group consi g9§ﬁgn§fn%qdpe{lgl§p{§c?q¢{}ﬂ@§59|quUEgpa§ls@aq1§E yl4 2kderd, and

m xt ures 20CN, R&Q0OH, andtmixtureg| thereof). d Comitinations ofthese dwoatypesriokt ur es

t her eof bei g&yﬁi&%%%ﬁ%&?&g Heleishort chain al cohol acrylate ester

erivative thereo

nononer. or i'S preferably selected fromthe group
consi sting of ] t&er firgl bepeoof ;eToFslinkede homapolymens: the reenmmenseer@cry| at e
esters, 1§ eﬁféfedmpbeleoeéd]mwtmgr [ edrisistiriglofradylic @sid, wstRaénylied th the
Clerr] alco QII e ‘Jﬁhe 25 &5 E{"g (o falci hal mefth:il rylate esters, and
m Xt ures thg?gog, % ﬁaﬁ&trﬁ Hres ! o W 8"91’1'&"‘}? PESIHL MR rylate
est er nmononprefegede| ladhesecond type of lcrasslinked copblymers dhe astyliviadid Cl er r ]
Thede types EnORROF QUNERE RRGE, pldRrti oRIbRRY ol gt ar o
al cohol ~ con€amnsi t,l@a/ ﬁ(,,agmlwgn@e?hau'yhc acid, ethacrylic acid, and mixtures
20 thereof, with acrylic acid, methacrylic acid, and mixtures thereof being -
most preferreél. The short chain alcohol acrylate ester monomer or
derivative thereof is preferably selected from the group consisting of C4_4
alcohol acrylate esters, C1.4 alcohol methacrylate esters, Cq.4 alcohol
ethacrylate esters, and mixtures thereof, with the C4_4 alcohol acrylate
25 esters, Cq.4 alcohol methacrylate esters, and mixtures thereof, being
most preferred. The long chain alcohol acrylate ester monomer is
selected from Cg.4p alkyl acrylate esters, with Cq0.30 alky! acrylate
esters being preferred.
The crosslinking agent in both of these types of polymers is a
30 polyalkenyl polyether of a polyhydric alcohol containing more than one
alkeny! 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
3s thereof. These polymers useful in the present invention are more fully

-
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> al kenyl ether group per nolecule, wherein the parent. polyhydric al cohol
contains at |least 3 carbon atons and at |east 3 hydroxyl groups. Preferred

~crosslinkers are those selected fromthe group consisting of allyl ethers

* of sucrose and allyl ethers of pentaerythritol, and m xtures 35 thereof.
These pol yners useful in the present Hmventron are nore fully
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U.S. Patent 1o.19827d4 SHPatent Nex o%osegauw ng et algassuadqﬁamlaﬁe
I ncor por at qug\s ese ,tj@rgr,-gsd’&e t@'%wansﬁ 3@1g?t \/vhl C Cosnetic

I ngredi ent Dict)ona tion, 1991 re al so
i ncor por at e@rﬂem?rp%? eF‘e ¥r"@|’ﬁf§“°Ex’&ﬂ‘ﬁFres

horrpﬁl yner Is QYsrhétic mredne@mmugngwrodmr ed'ﬂﬁm'mgp,‘d©|p|t hle am{] w,rwm?h vvhi ch
are honopo s ed with allyl ethers of sucrose
or pentaerytrrt ?é){n?ﬁ@a%ie@ '%e?g %’C&é e!rﬂggaval | abl e as the Carbopol [err]
900 series frdrxamplescscammerciatly avgilble hs:rmmimerswfa:heﬁrat/matﬂeg.:

copol yners ¢eréicinzRienthe ¢abortets Uwhidh aré Hoﬂfdddﬂ%nér%péf weRjie adidd err]

al kyl acryl ates noner s _of th I |
acid, or gn&’%ﬁs'ﬁf@a w'&hﬁ&' %ﬁr&o ur.‘éosquppﬁ aﬁgﬂ‘rﬂh )CIL"%F%&’? a%gr elcn t he
% [1 ossl i nsi In@re@milatnle mhalcarbopomgomselesfroﬂeaﬁ (?wdrmmﬁﬂmplast ol .

ese copo I
and are comriorpfidhy afkbic tobhinisss ot séEitys wBE Yadbe nbfig P " S
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. cgrrp[i 8&;1;r/mnwmmwmtﬁl25%esel cdpolymérs aneckrown a$ acajtates/C 10+8aatkyl 0h05_% to
abou % r t
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are not req%crnseéj sfe ectéd Ifrua ' ld‘ré'grrgup .consisting of carbomers, acrylates/C10-
20 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.
25 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

30 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 Emuisifiers, 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.

35 Patent No. 4,421,769 to Dixon et al., issued December 20, 1983; and U.S.
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*di spersing the copolyners of the present invention. Suitable enulsifiers 30
can include any of a wide variety of nonionic, cationic, anionic, and
zwitterionic emulsifiers disclosed in the prior patents and ot her
“references. See McCutcheon's, Detergents and Enulsifiers North Anerican
Edition (1986), published by Allured P8blishing Corporation; U S. Patent
.No. 5,011, 68Ratenmt BlcoX755;56@ k0 Dickestiatdl Afssubd Kugusp28, 19rF. thase féiat ent No.

4,421,769 to 42 Pat ent
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thers, etho e S 0 t t
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t i ts_Th it t hods of -
P oo, 6 Vbl FAH R T Al 122,
Exanpl es of beuusadlamﬂmdually onas aimixtunel of twouor anoee and danrnamphsa)froml atile
and non-vol L L) I I
car boxyl Yc g%t?é 4 gd)QSPQ! l‘éofe WI&E &e@r@t@ﬁm xtures t her eo'%?mug'ﬁ? Inlognltog o
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20 Emollients
' The composntnons useful in the methods of the present invention can
also optlcnally 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
25 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 mcorporated herein by reference in
its entirety.
The emollients can typically comprise in total from about 1% to about .
30 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.
Additional Components
A variety of additional components can be incorporated into the.
35 compositions herein. Non-limiting examples of these additional
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set al., issued Apr|I 24 1990, which is incorporated herein by reference in
its enti rety. The enollients can typically conprise in total fromabout 1%
to about 30 50% preferably fromabout 1%to about 25% and nore
“preferably from about 1%to about 10% by weight of the conpositions useful
in the present invention. Additional Components A variety of additional
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hycr oxyet hy! ceR 4R YRGaBBLORIRHe.  R-toRed PGBl Bliesen, e s
and thi ckithere.gelong chain alkyd @thfeguhymefﬁwl weluloses) suchyasr cetyl

hydr oxypr opy| ﬁj?dr@SWétHﬂbelluIEQéPr ity magﬁésmm hyRihfinorR" R te O¢sRionjc
hydr oxypr opyl t ri noni u‘rangﬁ? oride, aval | as the |guar res from 15

Rhone- Poul encPOBE[s8nd thickenersi(e g- -t‘?ﬂg'oﬂq SRR alyRs: ?’1’ ag, guar
subst anti vi tyhydrokmopwltmnsmlmon ( shiohides a arapol yhypd roajypﬂprDsenguand vi nyl
b E;S'n'ei"&ezzgz 5‘@“@4%3“@5@%{1 o, Avalétig af MR, Saburrof b BTG
the |ike:1%re QOQTHQW&I'\C% oPolymens ofoni aigling: theo film-fiorming r propertiesitang i t y of
the conposi ti gnsstaktivity difem%tééﬁl Qméh uéh'% a icosene and
- 1- dod_ecy! azac?,/icl ‘)hg& go - one gva W fﬁ@#r@? n. OP ) and
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Sl “ge”t S gikBi SQSkarlE AR e SiKe! PréddrPativiIc b R-J&%tkﬁu‘?ng the
20 antimicrobial integrity of the compasitions; 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
25 like, nonlimiting examples of these aesthetic components include
panthenol and derivatives (e.g. ethyl panthenol), pantothenic acid and its
derivatives, clove oil, menthol, camphor, eucalyptué oil, eugenol, menthyl
lactate, witch hazel distillate, allantoin, bisabalo!, dipotassium
glycyrrhizmate and the like.
30 Method of Using Hair and Skin Care Compositions
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 styling, holding, cleansing, conditioning and
the like for hair care compositions and benefits such as moisturization,
35  sun protection, anti-acne, anti-wrinkling, artificial tanning, analgesic, and
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25 like, nonlimting exanples of these aesthetic conponents include
pant henol and derivatives (e.g. ethyl panthenol), pantothenic acid and.its .
derivatives, clove oil, nenthol, canphor, eucal yptus-oil, eugenol, nenthyl
| act ate, witch hazel dlstlllate al I ant oi n, bi sabal ol , dipotaSS|um

glycyrrhizinate and the I|ike. 44 Met hod of Using Hair and Skin
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EXAMPLES - -
The fol!owmg 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
25  possible without departing from the spirit and scope of the invention.
Ingredients are identified by chemical or CTFA name.
EXAMPLE |
Synthesis 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
30 a‘getonitrile is added 0.92 g (0.0048 mol) of methyl-p-toluenesulfonate at
0 C under a nitrogen atmosphere. The reaction mixture is heated at
80 C 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 removed under vacuum. The
35 = residue is extracted with 300 mL of dichloromethane for 24 hours, and the
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‘as |i'mtations of the present invention, as many variations thereof are 25
possi bl e wi thout departing fromthe spirit and scope of the invention.
Ingredients are identified by chem cal or CTFA nane. EXAMPLE | Synthesis of
Pol v( 2- et hyl - 2-oxazol ine) Al cohol To a solution of 50 g (0.5044 nol) of
2-ethyl -2-oxazoline in 50 mL of 30 acefsonitrile is added 0.92 g (0.0048
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t he macrono g rocedur t ryl at
et hacryl at eng craeggmgan%@‘rao%ﬁlbeﬁg%&ﬁg af%éj 'ﬁyr&e%%é! Y &ﬁé'eacryl oyl
chl or i delswi tﬂtqﬁdequdmmtate@mdeanaummdo yieldrabout 45,6 90(95% iyigddrnd 20
ethacryl oyl gftharhéeronictioafs | vel y. EXAVPLE 111
Using an analogous procedure the methacrylate and ethacrylate
endcapped macromonomers are prepared by replacing the acryloyl
chloride with an equivalent molar amount of methacryloyl chioride and
20 ethacryloyl chlonde respectively.

EXAMPLE il '
Synthesis of melbenzzl-Cagged Poly(2-ethyl-2-oxazoline) _Alcohol

Macromonomer
-To a solution of 50 g (0.5044 mol) of 2_-ethyl-2-oxazoline in 50 mbL of

25 acetonitrile is added a mixture of 0.3816 g (0.0025 mol) of meta and

' paravinylbenzylchlorides (available from Aldrich Chemical Co.), 0.562 g

(O. 0037 mol) of sodium iodide and 0.06 g (0.00023 mol) of N,N'-diphenyi-

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

30 the solution is filtered and then precipitated in 800 mL of ether. The

precipitate product is collected by vacuum filtration and dried under

vacuum at ambient temperature to yield about 45 g (S0% yield) of the
macromonomer. '

EXAMPLE IV

35 Synthesis of Acrylate-Capped Poly(ethvlene glycolimethyl Ether

-
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‘Synt flesi s of Vinyl benzyl - Capped Pol y(2- et hyl - 2- oxazol i ne) Al cohol

Macr onononer To a solution of 50 g (0.5044 nol) of 2-ethyl-2-oxazoline in
50 nL of 25 acetonitrile is added a m xture of 0.3816 g (0.0025 nol) of
meta and paravi nyl benzyl chl ori des (available fromAldrich Chenical Co.),
0.562 g (0.0037 nol) of sodiumiodide agd 0.06 g (0.00023 nol) of

N, N - di phenyl - E-ghen&lenedjanine. The solution is then heated at 90[err] C
for 16 hours: 0 ulting reaction product is added 100 nL of

gi) 8 hlm(zr o][ret PaneTm_T_obcﬂmort bt steog l(OlOdnmot) of bblq(etﬂylend giheos)rpeti Q}Eﬁel?t edt in
of e ol um il tration
and dried unggpm agﬁu% aféiénb&éﬁetca a&%’%‘#‘ur@ b‘&% " 90%
yi el d) of thavaiahienfeshefldrichaGhemical :£O)Sy‘ﬂmdhe430§ gof(0/R4 yrnes)e -afapped
Pol y( et hykengrieth l?éﬁﬁ’hé rmumd niit bfew.cnnorﬂ:%érﬁsﬁarrerﬁaaad E%ﬁm%@'éit b3 of 50 g
(0.01 nol) of 80 é((ﬂjtt en 8 col ) neth %é ?/de\agﬁ ?\éira rml ecul ar
wei ght of abd0Fes %hﬁgp 1°‘ 6re a,9alu 'aB|°é %9 _
and 4.05 g (chtmdamlssalvecsm 25rmbtdﬁ3d|emommethaﬁéo THe r.éaoﬁbnhhixtmtshane I's
added dr OpWI 2.26 ¢
(0.025 nol ) 1 rg%trus (?%Fk&m‘grgﬁ{ sso ﬁ%ﬁé ?g&éﬁ@#%% ane. The
reaction m xt nﬁ’bng"Q diteced rtﬁe@f%ﬁver Géﬁnlﬂ bles: urlder spiveat ransi aaud t he
r elsul t It ndos Ohutea%led métll?ﬁanﬁ(\j@?f@i‘éﬁu@¢é@bﬁ‘év&90féii&%1déﬁéd&% ulphgs. The
sol vent and ap ed trie re, re ora i on
under vacuunt® tépq 3@& ﬁaﬁ'ﬁnéﬁpfsa" V?&'Hg&f QQG'FH&‘P"‘E%P J
di chl or onet hand evfaplorateddmdnndvanmnotmymidwmmn Sgu(100% yield) abfaheut 50 g
(100% yi el d) g P onononer The above procedure is varied using other
pol y(et hyl ene gryco? et hers (e g. nethyl, ethyl, 2-ethyl hexyl,
decyl, dodecyl, ve Ef%dyre i$ yariod using ofhen B@Iy(ethwgneugiywlangm ymer
has” an aver agthers! @eog!! Afethyl) %yivmyme&ypm@éwuuoaeéw t&tﬂb%arﬁpo 000)
to obtain th?aé%@a ﬁﬁg@ %avé*ate a% ﬁrom)no di tional t he
met hacr yl at e 8 PN MR Y&t 5%55‘0%?@9%@ ﬁ?‘é‘ﬁﬁ?”@
repl aci ng t hyarying from about 1000 to about 200,000) to obtain the analogous
- acrylate-capped macromonomers. Additionally, the methacrylate and
ethacrylate endcapped macromonomers are prepared by replacing the
20  acryloyl chioride with an equivalent molar amount of methacryloyl chioride
and ethacryloyi chioride, respectively.
| - EXAMPLEV
Synthesis _ of _ Poly(n-butyl _ acrylate)-graft-poly(2-ethyl-2-oxazoline)
Thermoplastic Elastomeric Copolymer
25 To a solution of 16.0 g (0.1248 mol) of n-butyl acrylate, and 4 g of

acrylate capped poly(2-ethyi-2-oxazoline) macromonomer
(from Example ll) in 100 mL of acetone is added 0.03 g (0.00018 mol) of
azoisobutyronitrile (AIBN) initiator. The resulting solution is refluxed
siowly for about 20 hours. The reaction is then quenched by the addition
30 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 y;eld about 18.4 g of the thermoplastic
elastomeric copolymer.
3s Alternatively, by varying the monomers and macromoners used, this

TlusSheetHasBeen laced



20 A&cryloyl chloride with an equival ent nolar amount of methacryl oyl
chloride and ethacryl oyl chloride, respectively. EXAMPLE V Synthesis of
Poly(n-butyl acrylate)-graft-poly(2-ethyl-2-oxazoline) Thernoplastic

El ast omeri ¢ Copol ynmer 25 To a solution of 16.0 g (0.1248 nol) of n-butyl
acrylate, and 4 g of acrylate capped po47y(2 et hyl - 2- oxazol i ne) macr ononomner

{ from Exanpl grddedutdlislGéde RO bRt ¢ qol) of
azoi sobutyroﬁl trile (AIBN) |éﬁe ato esul tdl?rtlgég%s&?'lt gﬁgl}@orefl uxed
slowy for about 20 hours. The rea en quenched by the addition 30
of about 5 nBynthesix df-Poiv(n-Bbtyi-sol2:rietioxyetivigaryiznel-gaft-pdlg2a t ef | on pan

and the acet'bs VAR PHEEMA :n & -h-.fl mm“[ hood. The

resul ting S d the et hanol
is then e.‘vapor Jiced satutioreof 46@@(0 BBSmgl)cﬁf m-}bmylmnmlatﬂ a%ﬁlg:(QaDa@Z oner.ic

copol yner. 34510 dfl (RfrEthoxe Ié(thg afey | 414 tge&m&g REESIEyner s
1555, 11 AR g 8 1 of s § S 028 p o
Pol y( n- but yl AIBN Znitatoh o¥hie résuiting sohutioh-ig refllixexbsiowhy for tabplt 20 hsamso! | ne)
TherToP! a5t SuEl BRI ol oo ilor ot o BB HBRC! ¢
ethyl acr 8 at@hanadyt'gﬂptﬁ ﬁ'/@-" ePWZITBQaQOKQﬂm panc rapdo thereacetaneois Exanpl e
11) in 40 megdp cﬁﬁﬁi@@ﬂ #o%n@qgmi)e@a@x?e gmzierﬂéBmmﬂ HoddO" - T!ﬂ“?e&fiﬂﬁ%t' ng

solution is refluxe f or ahout e reaction. I.s th

quenched by PR¥MES f"\ !§n qﬁfsgﬂy 8 qﬂ}a@ql %ﬁ?%oﬁ"d e ethanolds ther i s

then poured evaporated:ftooryigidn abodt t 5 aredforthei thermuplastice élastorneden

t enperature @agm fume hood. The resulting polyner filmis redissovled in
et hanol , fil and the ethanol is then evaporated to yield about 9.5 g
of the tHer noplAdiermativaly ey verying dbe anonemersi and macromaners wused, thiy varyi ng

the nonomer spritdiife [SOISEEIoSprépart ofHer topbRAfkts ot the presBAt nlemicipar e ot her
copol ymers of the present inventi O% E/ER%%;
Synthesis of Poly(n-butyl-co-2-methoxvethylacrviate)-graft-poly(2-
ethyl-2-oxazoline) Thermoplastic Elastomeric Copolvmer: Method 11
20 To a 500 mL round-bottomed flask is added 20.8 g (0.1623 mol) of n- -
butyl acrylate,i11.2 g (0.0861 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 refluxed slowly for about 24 hours. The reaction is then
25 quenched by the addition of about 5 mL of methanoi 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 200 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 90 C for 20 hours. The
30 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 Vil
35  Synthesis of Poly(n-butyl-co-2-(dimethylamino)ethyl methacrylate)-

T
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«Synthesi s of Pol y(n-butyl-co-2-nmethoxvet hyl acryl ate)-graft-pol v(2-
et hyl - 2- oxazol i ne) Thernopl astic El astoneric Copol ymer Method 11 .20 To a
500 L round-bottomed flask is added 20.8 g (0.1623 nol) of n- butyl
“acrylate, 11.2 g (0.0861 nol) of 2-nethoxyethyl acrylate, 0.30 g (0.002
. mol) p-vinylbenzyl chloride, and 0.02 g 4§0.0012 nmol) of azoisobutyronitrile
J(AIBN) initat Is 'Mlutron Is refl uxed

sl owly for a enched by the
addi tion of aboufo® selutien r?ét7h31r§oﬂo ehe1 mebI don-bytyl asrviatends Qt(@r@oﬁ'he

sol vents. are rhegobﬁrt- m@ﬁﬁémm;ethyr metﬁac@mbtaﬁdreeuét cﬂg(zpézhznz-r s

di ssol ved in 25 acetoni tril 0.
2- et hyl - 2- ox ¥4 '@egm?“ﬁg'ﬁ' mé‘gﬁmNP‘f B? %@Fﬂ'ﬂé{ %e 158 d and
the sol ution 0.91hgaf MBNonﬂﬁtoC flowe rasulting iselutidhes 3efluxedssiowlyrfor abbut ion.is

filtered a”da%?ﬁoErP% fhe rééct‘?dr?‘&%?h%&eh&ﬁq S# %eeaag.oﬁéggbau@ Xt el d) of

t he t her nopl iCc e onerrc copo

nonomer s usedmethanolpr a@ubonss Mﬁpﬁlﬁeﬁr‘@@aa éeﬂnmean @Bﬁdh?rﬁge@ﬂﬁ t he

present invengi gfapdratdd’ak erH tethperailré \ffde? #fume hood. The resulting
Pol y( n- but yl

graft-pol y(2- %?'Nmeg%lﬁk!fzg?él %ﬁt e '}'fé'th rr\épat?(‘@n@ﬁ %“WB"EA'%ST% i on of

7.2 g (0. pb6levaporated rtobyield aborytl a18e4 g . of ghé Othepmbplastic elrastomenc

2- (di met hyl aw%ltn%ll nmet hacrylate, and 8.0 g pol y(2-ethyl-2- oxazoline)
macr ononomner ro le 11) in 80 nL of acetone is added 5 0.01 g of

AIBN initator. fernalive Yar ARYing ithe Mmanaragrs aRd) MACTAMENes; used this)4
hours. The repicedure & méwtmpemdthbv copslymees of the présaritanverition. of

met hanol . The solution is then pour Mhﬁﬁ&eflon pan and the acetone is
evaporated at room tenperature under od. The resulting polyner

filmis regdi sSenthesgis of atemizeﬂBd r=butvidce- .dimath iami

evapor at ed ton%'tﬁé A
copol yner. Al Very, Dy Vo S o ys

this procedurﬁ_w.d to prepare ot her copol ynmers of the present
i nvention. EXAVRIgE10Xgrms of th esopdiypherMrbmy EXRMRLE VIl edlssovled in 80

Pol'y(n-butyl - ¢- 25 (U MetibAG i Chadéd "dfopwise 432 g (0.0281 mole) of
- - 20 dimethylsulfate. The resulting solution is stirred for 2 hours at room -
temperature. ;The solvent is removed by rotary evorpation to yield about

10 grams of the methyl quaternized copoiymer.

EXAMPLE X

Hair Spra
25 Hair spray compositions are prepared from the following components

utilizing conventional mixing techniques.
Ingredients Weight %

A B c . D
Water : QS100 QS100 QS100 QS 100
Ethanol (SCA 40) 79.0 79.0 79.0 80.0
Copolymer of Example VI 40 40 3.0 3.0
Fragrance 0.1 0.2 - -

These products are prepared by first dissolving the polymer in the
30 ethanol with stirring. The water and fragrance are then added with

[
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et hdcryl at e) graft-pol.v(2-ethyl-2-oxazoline) Thernoplastic El astoneric
Copol ymer To 10 grans of the copolynmer from EXAMPLE VI I I dissovlied in 80
grmas of ethanol is added dropwi se 4.32 g (0.0281 nole) of 20

di met hyl sul fate. The resulting solution is stirred for 2 hours at room

t enperature. The solvent is renoved by 4%tary evorpation to yield about 10

grans of thesﬁmrl@!lThwvéMrigeﬁadlﬁGp@ VYVeBip odﬁli@lﬁwee@ theritbeé p Salta dZﬁﬁla Hai r
Spray conposli (S € oW n on S ilizin
convent | onal PRNSPRsS] SRAKEAMEE AlG Rk, 8 combdsi BN BS' rifinedt ' o) 4

B C with conventional rpropellants and packaged iQarigerosol®pray0 QS 100 @S
100 Et hanol (Sef‘hé&) hair sprays %@ugeful §0r73p&|cat|gn tzahg hair tg(brgwggpé" ymer of

Exanple Vl[ery
0.1 25“)""9 and hoid'"gbe“ﬁﬂrhese products are prepar ed by first
di ssol vi ng the polymer in the 30 ethanol with stirring. The water and

fragrance ard ds itioh B (s 28" 2
Al 'Ene)r naz i vel ﬁénﬁéﬁeﬁgﬁféﬂk‘ﬁg&%&ggﬁé iﬁd%g‘zg;fg\lms%ﬁs?ﬁveﬁtﬂl onal

propel [ ants and packaged in an aer%Mpp_Eam These hair sprays are useful
for application to : to, pL o styling and hol ding benefit.

Al ternativel &9 epekd using the copol yners of
Exanpl es 10/, VI IHair x#tdy cdﬁ(pdasltcorlﬁhhé paérshré’éﬁtom Ebe\EBlidwing ddmpureshts/ol atile

Organi ¢ Cont alilizi &ﬁgé%mh{d"ﬁ@&%ﬁ 05|t|ons are prepared fromthe

fol |l ow ng corrpone ts u m Xxi ng techni ques. |ngredients

A B Ingredients D Wat er B - @s 100 O 100 G5

100 Q5 100 Wyapol Qs 1064- @s 10054.ds 100 5408 100 540
Ethanol _ 540 54.0 54.0 540 -
Copolymer of Example Vi1 4.0 30 40 3.0

Fragrance 0.05 0.2 L e

These products are prepared by first dissolving the polymer in the
ethanol with stiring. The water and fragrance are then added with .
15 stirring. The resulting hair spray compositions can then be packaged in a
nonaerosol spfay pump. Alternatively, the compositions can be combined
with conventional propellénts and packaged in an aerosol spray.
These hair sprays are useful for application to the hair to provide a
styling and holding benefit.

20 1 Alternatively, spray composmons are prepared using the copolymers
of Examples V, Vil XXH, XXIlI, XXIV, and XXVI.

EXAMPLE XIi
Mousse
Mousse compositions are prepared from- the fol!owmg components

25  utilizing conventional mixing techniques.

Ingredients . - Weight %
-

"l



Copolymer of Exarrpl e Vi[err] 4.0 3.0 4.0 3.0 Fragrance !
0. 05 0.2 - These products are prepared by first L
di ssol ving t he pol yrrer in the ethanol with stirring. The water and:
fragrance are then added with 15 stirring. The resulting hair spray

conposi tions can then be packaged in a ggnaerosol spray punp. .
Alternatively, the conpositions can be conbined with nvent i OLEJ

propel | ants and packaged in an aerosol spray. “These hdrr spraysvare useful

for applicati\Oate the hair to provide a st@Si1 andQ$4d00i ngQsnedit. 20 -

Al ternativel y E?&ﬁ are prepare ng t copol rs of °
Exampl es V, ?ﬂ&%fg’ He' ‘9?&1 V, and XXVI gdS(AI\/PLI??ZPI l\/bus%/%@h/busse
conposi ti ons kAW E&d fromthe fol | owing @8®onent®335 ut 0:33i ng
convent i onal mwungMEEhyhmlemﬂ?auréthr edients 1 67 1.67 1.67

Wi ght % C Water 100
s 100 G5 1 PBUD%HJ;%H%?H"M Example Vi1 [erPf8  O0ZBgp 0.78%,
. 3.50 Laurani Jaisodiim 0.33 020 0.330.20 0. 38.2Zdi um

Met hyl 4 eyl P7 67 dan
M 78y 0y78|36196ﬁﬁ<ylated nsos('se%l alc?hél 0.14 D"d%Hy goid‘ 0. 20

0.20 Pol yoxydB@FraS&y i sostearyl al cohol 2 018 o0.16.10 0 1@1ﬂagrance
010 0. 1Propeltat 0 Propel ant[err] 7.0 7.0 700 7.0
7:0 These products are prepared by first dissolving the polymer in water
with stirring. The remaining ingredients, except the propellant, are then:
added with stir¥hege psoducts are preparedi by firsh wissolving dbe tpolyroec im weten be

conbi ned Wi t hyigp BURTHG. OTAE réﬁﬁi?ﬁhé%ér%dfé?\t er'deergrQ apﬁel%@a@fﬁ Ckaged

o SPOS?BSSS'@%% HBGol a1 mg benct t’se atton torthe halr
The resulting mousse concentrate can then be combined with ~
conventional propellants (e.g., Propellant A46) and packaged in an
aerosol spray.
These mousses are useful for application to the hair to provide a

styling and holding benefit.

10 1 - Alternatiely, mousse compositions .are prepared using the
copolymers of Examples V, VI, XXI! XXiH, XXV, and XXVI.
2 Available as Aerosurf 66-E10.
3 . Available as a mixture of 82.46% isobutane, 16.57% propane, and
| 0.001% butane. -
15 EXAMPLE XIli
Hair Tonic _ .
Hair tonic compositions are prepared from the following components
utilizing conventional mixing techniques.

Ingredients Weight %
A B ' Cc
Ethanol - QS 100 QS100 QS 100
Copolymer of Example V1 1 0.75 1.00 1.25
Fragrance 0.10 0.20 0.30.
eet Has Been Replaced
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10 1 Alternati'vel;y, nousse conpositions are prepared using the

copolynmers of Exanples V, VI, XXIl, XXIll, XXIV, and XXVI. 2 Avai l abl e as
Aerosurf 66-E10. 3 Avai l abl e as a m xture of 82.46% i sobutane, 16.57%
‘propane, and 0.001% but ane. 15 EXAVPLE XI Il Hair

Tonic Hair tonic conpositions are prepasied fromthe foll ow ng conponents
utilizing convelt i 1XI i I | e .

Véi ght % A el‘ﬁes%&?rlodm:é kg ;&Sé&%ﬁ@?ﬁlsso%geme Bbmer in tog efhanol 5 100
QS 100 Copol witbrstisfingaachthen addiagrthe fragrancesand any colbrg.0 1.25
Fragrance These hair tonics arg-%{éful foriarﬁ%lﬁgtion to thB: Rélr to grBGiie groducts

are prepared by dissolving.the ymer ethanol wth stirring and
t hen addi ng sty ngtaéﬁirrémg@%apﬁ!‘egﬁy colors. These hair tonics are useful for
application to the hair to provide a styling and hol ding benefit. 5 1

Exanpios V. i 1 1 MGt Plori L RonidbindistP are prdBaill | ind Bl O o)
A hair condi ti on&Ppetymeassiof ExamplesyV cylk XXIE POt XXV, @ndodX¥ly 10

conmponents utilizing conventional m xing techniques. Ingredient

Wi aht % Styling Aaent Prem x Copol EE E oé )&;arrpl e I X 1.00 .

Silicone Prem x 15 Silicone gum 0. 30 Cct anet hyl
"~ cycl ot et r asi HawaQenditioner 1. 70 Main M x Water o

SSégo Cetyl Al GohgLic conditioner composition is ‘préBafel i@l GhE' Yollokithg" "

10 components utilizing conventional mixing techniques.

Ingredient Weight %
Styling Agent Premix
Copolymer of Example IX 1.00

Silicone Premix

15 Silicone gum, GE SE761 - 0.30
Octamethyl cyclotetrasiloxane 1.70
Main Mix §
Water | ' QS100
Cetyl Alcohol 1.00
20  Quaternium 182 _ 0.85
Stearyl Alcohol 0.70
Hydroxethyi cellulose 0.50
Ceteareth-20 0.35
Fragrance 0:20
25  Dimethicone copolyol _ 0.20
Citric Acid 0.13
Methylchloroisothiazolinone (and) '
methylisothiazolinone 0.04
Sodium Chloride 0.01
30 The product is prepared by comixing all the Main Mix ingredients,
[

Vi



*St eafyl Al cohol 0. 70 Hydroxethyl cellul ose

0.50 Ceteareth-20 0.35 Fragrance

0.20 25 D et hicone copol yol 0.20 Citric Acid

‘0. 13 Met hyl chl or oi sot hi azol i none (and) et hyl i sot hi azol i none

0. 04 Sodi um Chl ori de s 0.01 30 -The product is

Borerry e v« fMisg 18 i et Qe Mofing. e miting S0il¥ EBHRE 187 e T
At this tenpsboutud®, Ct hat this tempetatures the dwadaresixies areladd\sepanatelyr at e
agi tation a”@gﬁbﬁoérﬁ%% Egﬁ%lbcﬁcfﬁﬁd the P{s’qlt'aﬁ'\ gohditiGAert |9f@%9}edtt3 .

t emperat ure IS use as a rinse o halr

[ er r ] Commer cfoam Jempgsat %Fe from General Electric. [err]Dinethyl

Di (Hydr ogenat e hisiptoddeict snassfullas &hinse iofichdiédddifiondf. Shanpoo Conposition 10
A shanpoo conposition is prepared fromthe follow ng conponents utilizing
conventional 4 xi ng techni ques. |ngredients Vi ght % .
Styling Aoe% Cosmmercially avallable from General Electric.. 1. 00 15  Premi x
Silicone gu Dimethy! Di(Hydrogenated TalloW) AnrhbARKCARIRYe 350 cs fluid

0.50 Main M x Wate QS100 20 Arrrmnl um

| auryl sul fate 11. 00 Cocam de MEA 2.00
Et hyl ene gl ycol distearate EXAMPLE Xant han Gum-

1.20 Shampoo Composition
10 A shampoo composition is prepared from the following components
utilizing conventional mixing techniques.

ingredients Weight %

Styling Agent
- Copolymer from Example IX 1.00
1s  Premix _
Silicone gum 0.50
Dimethicone, 350 cs fluid 0.50
Main Mix
Water QsS100
20  Ammonium lauryl sulfate 11.00
Cocamide MEA 2.00
Ethylene glycol distearate - 1.00
Xanthan Gum 1.20
Methylchloroisothiazolinone (and)
25 methylisothiazolinone . 0.04
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 remag'ning Main Mix ingredients are
added and the Main Mix is heated to 150 F with agitation for 1/2 hour.

Sheet Has Been Rep! laecd
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*Met hyl chl or oi sot hi azol i none (and) 25 met hyl i sot hi azol i none

0.04 Citric Acid to pH 4.5 as needed The Main Mx is prepared by first
dissolving the xanthan gumin the water with conventional mnxing. The
remaining Main Mx ingredients are added and the Main Mx is heated to
150[err]F with agitation for 1/2 hour. s3 The Styl [ ng Agent and the Prem x

are then add .ent ally with about 10 nut
addi ti ons, % %gﬂ 9%"‘ fiﬁ{hﬁe&ﬁ%@f‘ﬁfﬁég‘e ‘%&% %‘ﬁy \"’gh@&ﬂ\ﬁd to
room t enper at 10 minutes oiagltaﬂorpbetviren'd additioas, ahd tﬁbyehhregmm isstimedr em x

can be_added ahugd BLE il ddod 5 i IohiRratina ' F Ul Ogél-luéi*@%f xi ng

(high speed dlspersa or norna agita S use

cl eansing t héhﬁeﬁvh%ﬁ\ ent apdRremix gan bs: gdded, abéﬁiﬂ"ﬁ"ﬂt tingssHping eihe
Anti - Acne socoéﬁls&htﬂlg}lﬂ shéar mlxm @%peé& PSR ERRY) b ﬁtb"rma‘i aﬁﬂéﬁblby

fgg?;g: ggt the f%l s $hampcosis Usehdl for cleq convelp‘t ' 8@;' gnd )§or grovsgln. a9

QS100 Sal i cyl styling benefit. 2.0 15 - Copol yner from
Example Vi[err] 2.0 Ethanol (SDA 40)
40.0 The conpositon display skin penetratign of the sallcyllc acid as well
as i nproved skin reel and residue tics and is useful for the
treat nent of Asti-Acneé®C ddition Al ternatively, the anti-acne conpositions
are prepa ed usin g ' f VI LI, XXV,
and XXVI . n%f‘ ﬁ'\ﬂ%goﬁ?n@ s'ﬁﬂg 2'388 @WFWﬂSpF W“a%a| gesic
conposi tion |®mmm$ usingotarivegtional mtxing)tadngologyr edients utilizing
convent i onal 'ﬁh Xedignt €Chni ques. Weight %

Water ' QS100

Salicylic Acid 20

15 Copolymer from Example Vl 20
Ethanol (SDA 40) : . 40.0

The compositon disblay skin penetration of the salicylic acid as well as
improved skin reel and residue characteristics and is useful for the
freatment of acne. '

i
20 1 Alternatively, the anti-acne compositions are prepared using the
copolymers of Examples VI, IX, XXII, XXIit, XXIV, and XXVI.
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«5 * I ngredi ent Wi ght % Water,  Purified Q5100
| bupr of en 2.0 Copol ynmer from Exanple Vi[err]-
2.0 Ethanol (SDA 40) ' 20.0 10 The conpositions
"di spl ay skin penetration of the ibuprofen active as well as inproved skin
feel and residue characteristics togethé* wth excellent noisturizing,
.emol liency, rub-in and absorption cpgameleXviltics. 1 Alternatively, the
t opi cal analape3| osi 'ons re prepared using the copol yners of
Exanmpl es VI and 15 XXVI . Exanmple XVIII

Sunl ess Tanni ng CArtppsatamaigésmmqmmStﬁlmms‘ madeLby esmbiningtheyfallowirggie by

nmb h I
fgchlninlqﬂg; §8§&H%%h%ﬁgrc%ﬂb&ﬁﬁénéi%&lr@ {a8hARMI4ENt i gm Xl%)”ghase A

Wat er s  Ingredient Weight% s 100 Copol yner from Exanple Vi[err]
2. 00 Car bonerwadd, Pixified : 0.20Q5100 Carboner 980 [err]
%15 Acrylic JAci gqfcrgpol ymer 4 0. 15 Pha?e B PPG 20 Met hyl _
ucose Ether 8rate 1 %O 30 Tocopheryl
Acet at e .Copolymer from Exampgl@ VI M neral O | 2. 00
ft Sgr gat;\: col‘ﬁnﬁnm (SDA 40) H o0 fhgg glJthet ear et h- 20
2.50 Ceteth-2 1.00 Ceteth-1 0
1.00 Phasg C The composnt»ons display skin penetration of the ibuprofen active as
well as improved skin feel and residue characteristics together with
excellent moisturizing, emolhency, rub-in and’ abscrpﬂon characteristics.
1 Alternatively, the topical analagesic compositions are prepared
' using the copolymers of Examples VIII, X, XXIil, XXill, XXIV, and
15 XXVI.
Example XVIiI
Sunless Tanning Composition _
‘A composition for sunless tanning is made by combining the -
following ingredients utilizing conventional mixing techniques.
20 ingredients Weight %
- Phase A
Water - ' gs 100
Copolymer from Example Vi 1 2.00
: Carbomer 934 2 - 0.20
25 Carbomer 980 3 0.15
Acrylic Acid Copolymer 4 0.15
Phase B
PPG-20 Methyl Glucose Ether
Distearate - 2.00
30 Tocopheryl Acetate 1.20
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*10° * DEA-Cetyl Phosphate 0. 75 Phase D Di hydroxyacet one

3.00 Phase E Butylene dycol 2.00 15 DIVDM
Hydant oi n (and) | odopropynyl Butyl carbanmate : 0. 25 Phase F Fragrance
1. 00 Cycl onet hi cone 2.00 20 In a suitable vessel

t he Phase A ingredients are dispersed i #5the water and heated to :
.15-85[err] C. | npmingrap@ilat e vessel the Phase B ingpegy ents are conbi ned and
heated to 85-90Lerr].C unéiL mel ted. Next, the DEA,Cetyl -Phosphate is added
to the liquid P f&aél"d\'sﬂ OGtirred until dissolved!-Ofhis mixture is then
added to Phase 8heaBuitem t he enul sion. The enul si 00 s 25 cooled to
40-45[err]C wi t | d mxing. Next, in a sepal@ate vessel, the

di hydroxyacetongef@%ﬁitgl ved in water and the rezﬂi ng solution is m xed
into the &nul si 68tearethad®t her vessel , .the Phase E2iS¥gredi ents are heated
with mxing o @detethizrr]C until a clear solutionqigp formed and this

solution is the to the enulsion. Finally, Phase F ingredients
are added 30 tgefﬂﬂﬁgaml sion with m xi ng, which 5@ hen cool ed to
30-35[err]C, and then to room tenperature. 56 This enulsion is useful

for topical appthggé'gn to the skin to provide an artificial tan. 1
Al ternatively, i ficial tanning conpositions are prepared using the

copol ymer¥® of EREACelylPhosphate IX. 5 2  Avail QS as Carbopol 934 from
B. F. Goodrich. 3 Avai | abl e as Carbopol 980 from B.F. Goodrich. 4 '

Avai | abl e as PegHI enDTRl fromB. F. Goodrich. EXAMPLE Xl X Sunscreen
Conposition 10 il -in-water emulsion is prepared by conbi ning the

fol | owi ng conpoBRéydsoxyaicetarieng conventi onal i xi n§.00echni ques. -

Phase E
Butylene Glycol 2.00
15 DMDM Hydantoin (and) .
lodopropynyl Butylcarbamate 0.25
Ehasé E ,
Fragrance { ' 1.00
Cyclomethicone 2.00
20 In a suitable vessel the Phase A ihgredients are dispersed in the water

and heated to 75—85°C. Ina sepgrate vessel the Phase B ingredients are

combined and heated to 85-80 C until melted. Next, the DEA-Cetyl

. Phosphate is added to the liquid Phase B and stirred until dissolved. This

mixture is then gdded to Phase A to form the emulsion. The emuilsion is

25 cooled to 40-45 C with continued mixing. Next, in a separate vessel, the

dihydroxyacetone is dissolved in water and the resulting solution is mixed

into the emuision. I% another vessel, the Phase E ingredients are heated

with mixing to 4045 C until a clear solution is formed and this solution is

then added to the emulsion. Finally, the Phase F ingredignts are added

30 to the emulsion with mixing, which is then cooled to 30-35 C, and then to
room temperature. '

i



i ngredi ents Wi ght % Phase A Water

Q5100 15 Car borrer 954[ err] 0.24 Carboner 1342[err].
0.16 Copol yrer from Exmaple Vi[err] 1. 75 Di sodi um EDTA '

0. 05 Phase B 20 | soar achi dyl Neopent anoate 4 2.00 PVP Eicosene
Copol yner 5 2.00 Cctyl Methox36ci nnamat e 7.50

LOctocryl ene Thls emulsuon is useful for tBpleai %Mi@ﬁéﬁﬂ@ the skm to provide an

1.00 25 |um oxi d Cetyl Palmtate

0.75 Stear ox?fq 1S| | ane (and) Stearyl Al cohol 6' 0.50 Gyceryl .

Tri behenate 7 _ 0.75 30 Di net hi cone

1.00 57 chomﬁf%at‘\féﬁ' %h€ artificial tanning comp&lt%ﬁs% prépared™asiRgat ©

0. 20 Phase C Wate
Tri et hanol ani ne QQ%C"PO'VmefS of Exaﬂ'Pl?séﬂ"Fﬂfﬁ’s'é D Wat er

2.00 Butyken@ G yqelilable as Carbopol 934 frors BOP. GbBYfigydant oi n (and) 10

| odopr opynyl aBut Yy, r enoI
1. 00 Phase E Q/CI%%@PE%%@L%O l gg0 fror%% ELGOSQ Avai | abl e as
Car bopol [ er r f954 Availabi @ Pemuteri TR1 from B.F. Goodrich.

: EXAMPLE XIX
Sunscreen Composition a
10 An oil-in-water emuision is prepared by combining the following
components utilizing conventional mixing techniques.
Ingredients ' Weight %
Phase A
Water - QS100
15 Carbomer 954 1 . 024
| Carbomer 1342 2 . 0.16
Copolymer from Exmaple Vi 3 1.75
~ Disodium EDTA 0.05
Phase B
20 Isoarachidyl Neopentanoate 4 . 2.00
_ PVP Eicosene Copolymer S 2.00
Octyl Methoxycinnamate - 750
Octocrylene o 4.00
Oxybenzone . "~ 1.00
25 Titanium Dioxide 200
Cetyl Paimitate ’ 0.75
Stearoxytrimethyisilane .
(and) Stearyl Alcohol & 050
Glyceryl Tribehenate 7 0.75 _
30 Dimethicone 1.00
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45~ 2 Avail abl e as Carbopol 1342 fromB.F. Goodrich. 3 Al'ternatively,

t he sunscreen conpositions are prepared using the copol yners of Exanples
VIIl and I X. -4  Available as Elefac 1-205 from Benel Chemical. 5

Avai | abl e as Ganex V-220 from GAF Corporation. 20 6 Avai | abl e as DC 580
Wax from Dow Coming. 7 Available as Sygchrowax HRC from Croda. 8

Avai | abl e as Glyd nt PI us ; Lonza. In a suitable vessel the Phase A .
|ngred| ents are d| ey wat er and heat ed & 75-85[err]C. In a-
separ at e vessel tBEAPﬁanFE&aspgaie 25 dients (exx2®t DEA-Cetyl Phosphate)
are conbi ned and heated to 85- 90[err]C until nelted. Next, the DEA-Cetyl
Phosphate is added to the liquid Phase B and stirred until dissolved. This
mxture is then afB88€ &y Phase A to formthe enul sion. The Phase C

i ngredi ents are cwdtened until dissolved and thengggigled to the enul sion.
The enmulsipn is t 0 40-45[err]Cw ontinued mxing. In
anot her vejgsel ﬂﬁg‘g%ﬁgg?ﬁng%%% ingredients are ted wwth mxing to
40-45[err] C until a clear sol ution is forned and this solution is then
added to the enul phgge pFinally, the emulsion is cooled to 35[err]C and the
Phase E ingredi eaned and m xed. 5 This enmul sion is useful for
- topical applicati 186 the skin to provi de protecZi®h from the harnful

ef fects of ul travBatyténe Gtyoali on. EXAMPLE XX Faci glpgwbi sturizer A | eave-on

Sur actant. 15 pr Z%%@ “%%*&%ﬁ{%%ﬁ#ﬂ;,”?hg ol I ol ng components ut 1 zi ng
nt

convent i ol m xi legopeepymyl; Butylcarbgmate 0.25 Vi ght %
Vat er _ dL Panthenol Q5100 Copol yner ér(g{)n Exanpl e VI[err]
1.00 15 d ycerin . Cetyl Palmitate
3.00 Cetyl Al cohol : 1.26
: Phase E

Cyclomethicone 1.00

1 Available as Carb'opolR 954 from B.F. Goodrich.
15 2 Available as Carbopol 1342 from B.F. Goodrich.

3 Aiternatively.' the sunscreen compositions are prepared using the
copolymers of Examples Viil and IX.
4 Available as Elefac 1-205 from Bernel Chemical.
S Available as Ganex V-220 from GAF Corporation.
20 ©  Available as DC 580 Wax from Dow Comning.
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 75-85 C. In a separate vessel the Phase B ingre-

25 dleéus (except DEA-Cetyl Phosphate) are combined and heated to 85-
80 C 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 form the emulsion. The Phase C ingredients are combined until
d:ssolved and then added to the emulsion. The emulsion is then cooled

30 to 40-45 C with continued mixing. In another vessel, the Phase D

This Sheet Has Been laced



Quat emi um 22 1.00 dyceryl Mnohydroxy Stearate

0.74 20 Di met hi cone 0.60 Stearic Acid

0.55 Cctyl dodecyl Myristate ' 0. 20 Car boner 1342

0. 125 Tetrasodi um EDTA ~ 0.10 25 - DVMDM Hydant oi n and

| odopr opynyl Butyl Carbanate 58 0.10 Carboner 951

D.075 This e i t a i.sturizer.
[err] A teﬁlﬁd'g S aret ﬁg% ‘gﬁh %ﬂpé‘ig %&'Q?ega?@g %@% g?l@“érﬁ of yners
of 30 Bompﬂeand/nhls sohatiopOds| thenxandgdm the smulsisr) . Fmaﬂypuﬁexm

Styryl Cappe&nﬁ@ndr(?s\eoﬁléd W@Bacnﬁ)\d'\ﬂﬁérpﬁagé’@’in réBiHrf?’ié'?ddﬂdYaﬁﬁo m. of
dry tetrahydro )%‘qlééan I's placed in a round bottom flask equi pped wt

mechani cal s r and a thernonmeter and is cooled to -78[err]C using a dry
i ce/ i sopropanol Thishemlisian & Gefgl fortopizal applicationSto the side td providei t hi um

((:hlpﬁem: 2’[ hyﬁ@%agﬁeﬁ%gﬁéﬁgﬁgﬁ%%§hr§ Lﬁég?ﬁééégg&%aéego!t g) sﬂ r for 5

m nutes. Next, 2-vinyl pyridine (105 grams, 1.0 noles) is added dropw se
with stirring. After the addition ExaPpRESbE. 2.29 grams (0.15 nole) of

par a- vi nyl bgnzagﬁhllorlde is added, and the reaction mxture is 10 .
allowed to UL nperature with stirring. The.,reaction product is
t hen careful | onoieaud-omttaciaII iemusision ncdrapesitien s@bntalmngo 2r eafignicat e t he
macr onon r rogg}m&gf a | I owed
by dryi ngmtin agta}ﬁmto %7 %@8%% %Zﬁb@&é *ﬁést?/éﬁhagpped

pol y(2-vi ny|cqmwmmwtlha@9msmnalmxmg tecbamgs{ he above procedure, the
foll owi ng nononmers are used to prepare their correspondi ng nmacronononers:

3-vinyl pyridine,,4- vinylpyridine, 4-vinyl ._an nonet hyl benzene,
4-vinyl di met hy|lﬂﬂ£ﬁé§8¥hy| benzene,  2-vinyl -&%’-ﬂﬁ&opyri di ne,
2-vinyl -4- net hyWster di ne, and 4-vi nyI1 di mret hyl@810@et hyl benznen. 20

EXAMPLE XXI'l Conlymer from Example Vi 1.00
15 Glycerin 3.00
Cetyl Paimitate ' 3.00 .
Cetyl Aicohol 1.26
Quatermnium-22 1.00
Glyceryl Monohydroxy Stearate 0.74
.20 Dimethicone 0.60
" StearicAcid . | 0.55
“Octyldodecyi Myristate 0.20
Carbomer 1342 ' 0.125
Tetrasodium EDTA 0.10
25 DMDM Hydantoin and lodopropynyl
Butyl Carbamate 0.10
Carbomer 851 - 0.075

- This emulsion is'useful for application to the skin as a moisturizer.

1 Alternatively, the 'rnoisturizers are prepafed using the copolymers of
30 Examples VIII, IX, XXII, XX, XXIV, and XXVLI.
EXAMPLE XX|

Thi$ Sheet Has Been Replaced
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Syatkesis O Poly(n-Butvl Acryl ate-Co-2- Met hoxyet hyl acryl ate)-G aft -
Poly(2-Vinyloyridine) To a solution of 16.0 g (0.1248 nol) of n-butyl
acrylate, and 4 g of styryl capped poly(2-vinyl pyridine) macronmonorner
{from Exanple XI) in 25 100 nL of acetone is added 0.03 g (0.00018 nol) of
azoi sobutyronltrl le (Al BN) initi ator The resultl ng solution is refluxed
slowy for.akQy ( he Jjenched by the addition.of
about 5 ni of Fotred- i nto a teflon pan and
t he acetone APPMDG?Q!Y @QOemL rﬂﬁdﬂy tt@tnaiwcuoimrm implaced in tamummttdme

resul ting 30ﬂaa@bw%ealw.m éﬁné@fﬂn?&?‘é‘tnﬁ‘éré?deé ﬁ'@?@bnhef(taérlt % é\BG t he

ethanol is t erm) astlc

rated, to yj| el
el astomeric g@e‘lfﬁgﬁ' ’ﬁ?@f‘iparlﬂyb@

macr omt)nes s bbgec-butyi atnunmqemmelarssauam incheXafeR and qtaeagramto wnzas gf the
resen In t

Igol ymer O V%ﬁél o g{PPgangA%&aéﬁiy q&i’?‘b@ﬁ?'? Vﬁ%é@%ﬁ tg)@T P

di ssol ved i nfa& smnyt%m Next,c2+vimd | pyridingl {405 gramsi 40 mdlesyisaagdded. 0140

mol e) of di nawwlselv&.et emﬁge AReH thé %dﬁmnuw&srn ot 2. ééegram @18ours at -

room tenperatu rotary evaporation oyleldthe

he sal vent
methyl quat emlqe)egf eAFYID )glepenz]yg c;\Fonde is agded and the reactlommg i®x| Vv
Synt hesi so O alipwed tbiwarinito fiom téhperdtyrecwitRistifrirggp The X¥httide produictns of

I hyar ogen. TSR cars Ay BufSd Ined RGk KERsieRafis Rofll ¥ pfeifigle e, 0 o

renoved by rma&rgm@msr at iThe- U@OW@PGOMEE is sisolajed dayhIstiction €iltnationf t he
copol yner . Emweaa@gm & UibeCoRaRn P@Bt&&eﬁ%@ﬁé‘ﬁm gYélaybeiev)ydl’S' ng the -

d f EX I I
g{ﬁgfh;[gc?y%ﬁﬁpﬁ( M?P%&q'gggh\#r 9%5 yridine. In an alternative

procedures the cdisimg ftioe: caboye sprocedure; thedfollowing monomers are used to

pol y(NN-di mephad 7Bt NinketCT ¥bidighding S mB&BRBnbthers'S 30MnyipMidive, 4-
vinylpyridine, 4-vinyl aminomethylbenzene, 4-vinyl
dimethylaminomethylbenzene, 2-viny|-5-ch|oropyridine. 2-vinyl-4-
methylpyridine, and 4-vinyl dimethylaminoethylbenznen.

20 i EXAMPLE XXII
Synthesis Of Poly(n-Butyl Acrylate-Co-2-Methoxyethylacrylate)-Graft-
Poly(2-Vinylpyridine) -
To a solution of 16.0 g (0.1248 mol) of n-butyl acrylate, and 4 g of
styryl capped poly(2-vinyl pyridine) macromonomer (from Example Xl) in
25 100 mL of acetone is added 0.03 g (0.00018 mol) of azoisobutyronitrile
(AIBN)' initiator. The resulting solution is refluxed slowly for about 20
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 resuiting
30 polymer film is 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.

_—-—"—__'_‘_’___,__._'
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Jdivwethyl net hacryl am de.. 25 EXAMPLE XXVI Synt hesi s
O Pol y(n-Butyl Acryl ate-Co-2- Mt hoxyet hyl acrylate)-Gaft- .
[ Pol y(2-N. N-Dl net hyl acryl am de) Using the nethod of Exanple XXII, 4.0 grans
of styryl capped pol y(N, N-di net hyl acrylam de) is used to replace the styryl

capped poly(2- 30 vinylpyridine). G4 Wiat is Cained is: A water or

.al cohol soluble or dispersible thernoplastic elastoneric copolyner having a-
backbone and two or nore polyneric side chains, said copol ymer formed from

t he copol yneri zation of randonly Mland B units wherein said

copol ymer co_g_grjthgg&:o{mth;{' %@éﬂ'@;@ﬁ&wﬁ%f@ﬂ@’é%' sal d Aunits,

wher.ei n sai (i) fromlO%to
60% by wei ght of T@ad @remsnet the apeelymer feom etamlesxaﬂedlﬁmvegwm 8Q

macr onongerg ms Sof efHtay N’ héé@bedﬁUpWisé\ 2w’eerge5rhs ﬁaowoaﬁfdmmr&ﬁer :
units forms ﬁﬁ %'/'?%I’IC_ i de ¢ a| ns: ”2‘ {! ﬂf nﬁ macr.onononer
units are se g}le[t i ni'CPotiH lﬁ?nlsﬁ‘ Pﬁg'srrﬁ Teffoh e MOYR M@ ed by
the fol | owi rigmperatirer cTHe solvenhisr rEmovéd:by | rotary seMaporatibri toyielthdhgr oup

consi sting ofa whgg |zg£ﬁ#)bb Mg F1 straight or branched chain alkyl,

benzyl, and X res ereo |s an integer from 10 to 2000; E.is an
ethyl enically unsaturated noiety copol yneri zable with A selected fromthe

group cofpsi sting of vinyl, aIIyI ,uggbcqqethacryloyl et hacryl oyl ,
styryl, 2-vigyl, ben: -V Ty benz I -V|nylbenzoyl
3- V|nylbenZov 2s opr enyl

cycl opent enyl , cToI&rgramsyOf tl'mdomlxmrémmr&ampla )O(li dissolvediiac8@d from

th
4-di et lﬁ& gﬁéﬁomatﬂg nof 14 BUbBIG in“HRbOEN chididd Kk K approximately. | 1
benzene, 4- be,sqlvent a‘ﬁdem%lﬁﬁ‘a'élétiﬁ%ﬁlqvﬁpﬁtﬁaﬂ %V@%éﬂ"@s and

Cl-c4 ali<5yl Wb@hl&hdé%aﬂ%ﬂl’@bbmﬁmbhereOf and m xtures thereof; wherein
said copolymer has a weight average nol ecul ar wei ght greater than

- EXAMPLE XXV
Styryl Capped Poly{N.N-Dimethylacrylamide)
Using the procedure of Example XXI, 99 grams, (1.0 mole) of N,N-
20 dimethylacrylamide is used instead of 2-vinylpyridine. '
in an alternative procedure, the corresponding styryl capped
poly(N,N-dimethylmethylacrylamide) is prepared using N,N-
dimethylmethacrylamide.

25 , EXAMPLE XXVI _
Synthesis Of Poly(n-Butyl late-Co-2-Methoxvethylacrylate)-Graft-
[Poly(2-N.N-Dimethyiacrylamide) |
Uéing the method of Example XXIl, 4.0 grams of styryl capped
poly(N,N-dimethylacrylamide) is used to replace the styryl capped poly(2-
30  vinylpyridine).

i




10. 60¢. and \/\herel n said copol yner exhibits two distinct T[err] val ues,

said first- T[err] corresponding to said backbone and—h&wag—a—v—&l—ue—f—ess

than O[err] C. and said second T[err] corresponding to sa

chains and having a val ue greater than 25 [err]C. I“ﬂl“ Ii “mﬂﬂwlymﬂ
.according to Claiml wherein Rerr] is 16 -di phen and m
Is an integer from 20 to 250. and wherein P is sel ect ed fromthe group
consi sting of WhatysClaimedis3- pyri dyl, 4-pyridyl. hydrochloride and

hydr obrom de sgl t sp tigdrafefal Y, r d rivatives
t hereof and mi xt ur es. t ﬁ?}ﬁés&ﬂa ng(g q%g{/\s,ﬁ’whn%a&t% s thyl (fﬁ%q?é?eﬁl zed

2-pyridyl. 3. °‘%§<?B6Ptﬂ qﬁgﬂ%p@mﬁszie\ﬁm;sesam qopelvier formed

corresponding to smmd teaaipbigmeridation’ 6f0fndchE] Gégehhing! A m&@hﬁfsrlféwl@@ﬂdt he

‘T[err] correspondi hydrophilic polyneric side chains is from
35[err]Cto :L50[eréra?{é{'&ﬂSC&HSI e%o ol ymer according to Claim3 wherein said A

monomer units conpddi sefrém dﬁVtB@%OL"/obﬁ&%gbyoﬂ\m:cgm uds. wheeih giidlA empodryrer and

sai ¢ B nmacronononer urﬁ&ﬁnﬁmﬁ,&ﬁm{agm%ﬁ%to 50% by wei ght of the total
copol yner. pref er In said A nononer units conprise from60%to 80%

by wei ght of the t aI B g?’%f‘f‘?e?wahbl weight] oBsaid B wnitsnwhasein said tBs unisngre i se

from20%to 40% byhydmpllit mécréimomert ahits oa@bwﬂﬁﬁmé thh AAC ORMIrIHVE kaid

according to Caimd %'ﬁérn}‘{ﬁég’ uni e formiula [err]
5 = BoRayEe L

r.e
wherein X is selected fromt rfcn 5%1‘ “&Ia“d erel
-NH err] - NHR[ er rr}acmwnowmnsr}ry seletted feonc alfitragen somtaifing dndckantonbrhers gr oup -
consi sting of Na+.redfésen té@ﬂy’ftheﬁﬂ&ﬁn GRikitre NHL €rr] +. - al kyl ammoni um
di al kyl amoni um trial kyl ammoni um ™~ an tetral kyl ammonium Rlerr] is
selected fromthe group consisting of H ([err]-Clerr] straight or
branched chain al kyl, R2N-[dC HBidH-| 2B noet hyl . net hyl quaterni zed
N, N- di net hyl am noet hyI 2- hydro yet hyl . 2-met hoxyethyl. and 2-et hoxyethyl;
and R and R are independently sklected fromthe group consisting of H.
Clerr]-Cerr] straight or branBhed chain al kyl. nethoxy. ethoxy. 2-
hydroxyet hyl . 2-nethoxyethyl, and 2-ethoxyethyl; preferably wherein said A
nononmer units are sel ect ed ermthe roup consisting of n-butyl acrylate.
2- ethyl hexyl acryl até eF&-“bB‘t l1s W&eﬁﬁﬂﬁéhe groype consisyingt ofyiydeegen, |Gyt Gy

2- hydr oxyet hyl acryl ats&axghtl\bﬂ\bxdhdhai BBakr2 BP0 BM2YI. and lithred Ehereof TR hy!m
quat erni zed N. N- mteger from - 10 to 2000; E is an ethylenically unsaturated moiety.
copolvmenzable with A, selected from the group consisting of vinyl. allvl.
acryloyl, methacryloyl, ethacrvioyl. styryl. 2-vinvl benzyvl. 3-vinvl benzvl.
4-vinyl benzyl. 2-vinylbenzoyl. 3-vinvibenzoyl, 4-vinvibenzovl. 1-butenvl.
isobutenyl, isoprenyl. cvclopentenyl, cyclohexenyl. and mixtures thereof:
and P is selected from the group consisting of 2-pyridyl. 3-pvndyl 4-
pyndyl 4-dimethylaminomethyl benzene, 4-aminomethyl benzene. 4-
dimethylaminoethy! benzene, 4-aminoethyl benzene. and pharmaceutically
acceptable salts and C1-C4 alkyl - quaternized derivatives thereof. .and
mixtures thereof’
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
’I'g corresponding to said polymeric side chains and having a value greater than 25
°C.
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di mét vl ami noet hyl acrylate. and m xtures thereof. 63 6 A water or
al cohol sol ubl e or dispersible thernmoplastic elastoneric copolymer-having a
‘backbone and -:one or nore pol yneric side chains, d from '
the copol ynerization of randonly repeating A and Bmmﬂﬂﬂmmu}n ondi ng
to the formula [err] wherein (i) Ais ateteast one pPol yneti Zabl®e rononer
unit corresponding to the fornula [err] wherein X is selected fromthe
group consi sting . - OA copéliheraCidkaig'h Clmeh"\{h‘éxféfn]Rl'z i21. Nifpheéapid., and
-N(Rerr])[err] i“ a}tl n sel ecte aIgroup consisting of Na+t..
K+, My++, Ca++, Z0T pﬂlc-f?( whenelp) Poisy frbigied ffom

trial kyl amnmoni @%romwwmafk?ymmmvudﬂ @mhlewdrcﬁhls@deect eddfrom the group
consi sting of hdrobrdulid® r LR a kyl,

N, N[ err]- di methyl anj eg?%?%shﬁr,%fgnﬁ ?’g&g’ggﬁ%ﬁq“‘*ﬂ et hoxy Srﬁ‘“éﬁ%’& iR

2- et hoxyet hyl.. preferaplypw @!nl’m%ﬂmwe%épmw from the group
consi sting of H. C[err] Cerr] strai ght or branched chai n al kyl. methoxy.
et hoxy - 2- hvdrpxve nmet .hox and 2- hoxyethyl preferably
wherein said A"Ormn%ggm ?cw'gfnétég 3’8°’F‘P(5*fﬁ PRIE AR 7R backhoge of
n-butyl acryl ate, @f@!ﬂrﬂﬁﬁ?e%y-m@?& yidetheT, borresgion mgamrsyuhamrd;ﬂuhcamlvmenc

met hoxyet hyl acryl @8ohaids g)ﬁq;,‘@gy@wﬁpsbo@cryl ate, NN-di net hyl am noet hyl
acrylate. and mixtures thereof; Ris methyl, R is ethyl. mis an integer

from10 to 2000 a is an |nteger from 100 to 3000, and b is an integer from
2 to 50; (ii) Bis at |least one hydrophilic nitrogen containing macronmonner

unit copol ynerj zab th A co nd| ng to the fornula [err] wher ei n
‘R12 is sel ect edd frlt\)%o ey F%cﬁﬁjrméﬁ?@? CEn Bygaqimer E'I“gr@]“l’ﬂieeff"l“]

strai ght or branchie cm&i%: baiIvejght bfedxeydtal&npblmexhnﬂ &fid Bhedcamionori®riugitaln
integer from10 t OconfpREE frém 115935 6% mw“%&hpgfltké/to&péo%glvm i Sr%femglx 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% bv weight
of the total copolymer. .

U

A copolymer according to Claim 4 wherein said A monomer units are of the
formula .

5 6
X-C-CR =CHR

' wherezn Xis seleited from the group consisting of -OH. -OM. -OR4 “NH_.
NHR . and -N(R )_: M is a cation selected from the group consnstmg of Na-r
K+, Mg+, Ca++, Zn++, NH +. alkylammonium, dialkvlammonium.
trialkylammonium, and tetralkylammonium: R is selected from the group
consisting of H. C l-C8 straight or branched chain alkyl, N.N-dimethvlaminoethvi.

| methy! quatermized N.b;—dimethylézminoethyl. 2-hydroxyethyl. 2-methoxvethyl. and
2-ethoxyethvl. and R and R are independently selected from the group
consisting of H, C l-Cs'straight or branched chain alkvl. methoxy. ethoxy. 2-
hydroxyethyl. 2-methoxyethyl, and 2-ethoxvethyl, preferablv wherein said A
monomer units are selected from the group consisting of n-butyl acrvlate. 2- -
ethvihexyl acrylate, N-octyl acrylamide. 2-methoxyethyl acrvlate. 2-hvdroxvethyl
acrylate, N.N-dimethylaminoethyl acrvlate, methyl quaternized N.N-

dimethylaminoethyl acrylate. and mixtures thereof.
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cppel wrerizble with A and C. sel ected from t he-group—consisting—of vinyl

allyl. "acryloyl, nethacryloyl, ethacryloyl, s Rl zyl . 3-vinyl
benzyl, "4-vinyl benzyl, 2-vinvlbenzoyl. 3-viniﬂ@“ ﬂu ﬂ“ u EFénzoyl. 1-
but enyl . isobutenyl. isoprenvl. cyclopentyl. ! I Xt ures

thereof, and P is selected fromthe groug consisting of 2-pyridyl,
3-pyridyl. 4-pyridyl. 4-dinethylam noethyl benzene. 4-am noethyl benzene.
4- di et hyl améoet Aydatdoen zinobol sélubleion Glispéryible RRAAROPISstic ARBopBA G&RWr cal | y
acceptable salts : uaterni zed .deri vatives thereof., and

ni xt ur es thereof;q%ggg%Pll a%%%%“%ﬁ’Fh?ﬁB@?“% gTﬁ%mﬁisaaégT%Vmﬁﬁﬁ“ﬁdis an
i nteger of 2 or griEu ke copglymerizesiprofirandamly repsasingnand Bowhis bid eortesponding t | nct
T[err] val ues, saiddHeiforiulaT[ €rr] correspondi ng to said backbone and havi ng
~a value less than O[err]C. and said second T[err] corresponding to said

pol ynmeric side chains and having a value greater than 25 [err]C 7. A
hair care conposition uséfAdl [Bdr styling hair. conprising the copol yner of
Claimil and a carrier suitaBle Por application to the hair. 8. A hair

care conposition according to Caim7, in the formof a liquid suitable for
application to the*$Eiy  wherein said carrier conprises water, a Cl-C6

‘nonohydri c al cohol, orgya Wﬁﬂ%%ﬂ‘?ﬁﬁﬁﬁeﬁzﬁ@ﬁﬁﬁ&@rmﬁ&b&mﬁ@@ farrier

further conprises a pr gﬁllant. ) hair care conposition according to
Caim7. inthe formo Bousse for application to the hair, wherein said
carrier conprises water, one or nore surfactants, and a propellant. 10. A
conposition for topical applicatiBn to the skin conprising the copol yner of

Claim!| and a carrier suitable fog appl i catigon to the skin.
X-C-CR =CHR

wherean Xis sele%ted from the group consisting of -OH, -OM. -0R4? -NHZ. -
NHR , and -N(R ) _: M is a cation selected from the group consisting of Na+.
K+, Mg++, Cat+, Znt++, NH4+. alkylammonium. dialkylammonium,
trialkylammonium, and tetralkvilammonium; each R is selected from the group
consisting of H, C -C_ straight or branched chain alkyl. N.N.S-
dimeﬂxg/lagninogthyl, 2-hydroxyethyl, 2-methoxyethyl, and 2-ethoxvethyl: and R
and R are independently selected from the group consisting of H. C -C o straight
or branched chain alkyl. methoxy. ethoxy. 2-hydroxvethoxy. 2-methoxyethyl. and
2-ethoxyethyl; preferably wherein said A° monomer units are selected from the
group consisting of p-butyl acrylate, 2-ethylhexvl acrylate. N-octyl acrvlamide. 2-
methoxyethyl acrylate, 2-hydroxyethyl acrylate, N,N-dimethylaminoethyl acrvlate.
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;

(ii) B is at least one hydrophilic nitrogen containing macromonmer unit

copolymerizable with A corresponding to the formula

R!2.[.CHy-CH-], -E

I
P
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wherein R12 s selected from the groﬁp consisting of hvdrogen. C|-Cg
- straight or branched chain alkvl benzyl. and mixtures thereof. m is an
integer from 10 to 2000: E is an ethvienically unsaturated moiety.
copolymerizble with A and C. selected from the group consisting of vinyl.
allyl, acryloyl, methacryloyl. ethacryloyl. styryl. 2-vinyl benzyl. 3-vinyl

benzyl, 4-vinyl benzyl. 2-vinvibenzoyl. 3-vinylvenzovl. 4-vinylbenzoyl. 1-

butenyl, isobutenyl. isopreny'i. cvclopentyl. cvclohexenyvl. and mixturcs

thereof, and P is selected from the group consisting of 2-pvridyl. 3-pvridyl.

4-pyridyl. 4-dimethylaminoethyl benzene. 4-aminoethyl benzene. 4-

dimethylaminoethyl benzene, 4-aminoethyl benzene. and pharmaceutically

acceptable salts and C1-C4 alkyl quaternized derivatives thereof, and
mixtures thereof. 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 havmg a value greater than 25
°C.

7. A hair care composition useful for styling hair. comprising the copolvmer of .
Claim 1 and a carrier suitable for application to the hair.

8. A hair care composition according to Claim 7, 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 wherein said carrier further comprises a
propellant. ' '

9. A hair care composition according to Claim 7. in the form of a mousse for
application to the hair, wherein said carrier comprises water. one or more
surfactants. and a propellant.

-10. A composition for topical application to the skin comprising the copolymer
of Claim 1 and a carrier suitable for application to the skin.
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