WO 02/ 40622 PCT/ EPO1/ 12734 -1 Use of high solids solution of a cationic
copolynmers in personal care fornulations and personal care formnul ations
obt ai ned whner/@feem The present invention relates to an aqReDEBOISRTMt | on oOf
a high solids cationic copolyner wherein the solution has a relatively | ow
viscosity & the nmethods for using such polyners in personal care
applications. It is known that cationtt-polynmers are used as conditioning
agents in cosnetic fornulations for keratin-containing substrates, such as
those currently used in hal r & skin products Such cationic polyners
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the keratin surface. Such conditioning fornulati ons conmonly contain one or

nore anionic surfactant(s) and / or anphoteric surfact ant(s) and /or
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I nconpati'bility presents itse as haze or precipitation which is

commer cswadh yolynetes i petsenaV@rd-£pplédithsdescri bes the use of

Pol yquaternium7 (RTM in a personal care fornulation. Polyquaternium?7
(RTM is a 50/50 wt/wt copolyner of diallyl dinethyl anmonium chloride
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uch polyners are OW concen on agueou

Sol uti ommumwma‘br k@ramarddmh@ @fb@hbfé“ﬁ wuth apith®se @nrrrerﬂtmmdcaw fis& for
i nstance those containing Pol P/quaternl um 7 (RTM is that it is difficult
t o achi e preducts ghtch cationic polymers display the ability to be adsorbed onto keratin

surfaces & to resist removal by water rinse-off. This property is referred to as

substantivity. An effective cationic conditioner should maintain a high substantivity to

the keratin surface.

Such conditioning formulations commonly contain one or more anionic surfactant(s)
and / or amphoteric surfactant(s) and /or nonionic surfactant(s) to provide cleaning
properties for the keratin surface. ldeally, the cationic conditioner should be
compatible with the surfactants used to give a more commercially desirable, clear
formulation. Incompatibility presents itself as haze or precipitation which is

commercially undesirable.

WO-A-9726860 describes the use of Polyquaternium-7 (RTM) in a personal care
formulation. Polyquaternium-7 (RTM) is a 50/50 wt/wt copolymer of diallyl dimethyl
ammonium chloride with acrylar;'xidé having a molecular weight of about 1 million.
Typically such polymers are prepared an‘d used as low concentration agueous

solutions.

However, a particular problem with prior art formulations, for instance those
containing Polyquaternium-7 (RTM) is that it is difficult to achieve the right

combination of rheology and viscosity. In particular it is difficult to achieve the right



conbi nati on of rheology and viscosity. In particular it is difficult to
achi eve the right WO 02/40622 PCT/ EPO1/ 12734 -2 rheol ogy and viscosity
whi | st mawvevziseng or i nproving substantivity to hair/ski PCT/EB@megs due to
conbing and/or scale lifting. It is an object of the present invention to
provide a cationic polyneric ingredient for wuse in a personal care
conmposi ti on which provides inproved rteol ogy, viscosity and nmintains or

i nproves substantivity to hair/skin and/or scale |ifting and/or inproved
resistance to conbing. It is a further objective to provide a hair care
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nol ecul ar weight 1n the range 30,000 to 300, 000, having a concentration of
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f or mul aﬁélpa d}'@gro\(,le Rsid Nﬁ't}ﬁ' measur ed using RVT Bookfield visconeter
using spin P rpm e nol ecul ar weight is determ ned by gel
perneation chromatography (GPC). Typically the GPC nethod may be ideally
be determ ned by enploying the following features. colums: TSK PWKL G5000
+ G3000SUpgistaly we have'found a copolymer which performs effectively as a conditioning

agent for keratin-containing substrates with the advantage of being a low viscosity,

high active solids solution, thus enabling ease of handling (such as pouring and

pumping)& use (such as mixing into shampoo formulations). The process used

results in a copolymer having a low residual monomer content.

This invention concerns an aqueous solution of a cationic copolymer with molecular
weight in the range 30,000 to 300,000, having a concentration of between 20-50%
by weight active polymer, wherein the solution has a viscosity of less than 10,000 cP
(mPa.s) at 25° Celsius. In particular the invention relates the use of said aqueous
solution in preparing a cosmetic formulation. The viscosity is measured using RVT

Bookfield viscometer using spindle 3 at 10 rpm.

The molecular weight is determined by gel permeation chromatography (GPC).

Typically the GPC method may be ideally be determined by employing the following

features.

columns: TSK PWXL G6000 + G3000 + guard 7
mobile phase: - pH 4.7 acetate buffer .
flow rate: 0.5 mi/min

polymer standards: polyethylene oxide & polyethylene glycol



nmobi | e phase: pH 4.7 acetate buffer flowrate: 0.5 m/mn pol yner

st andards: pol yet hyl ene oxi de & pol yet hyl ene gl ycol WO 02/ 40622

PCT/ EPO1MIQ#3B40622 3- sanple size: 100 microlitres In this per/Epad/2h col ums
are connected in series in a colum oven set at 40C. A punp is used to
deliver the nobile phase froma sol vené reservoir at a nomnal flow rate
of 0.5 mM/mn. Adifferential refractivé i ndex detector (DRI) is connected
in series after the colums and connected to a Personal Conmputer via a
data capture unit. The colums are calibrated wth a range of polyethyl ene

oxi de a@gimpcd yieehyl ene gl ytod nfitrenges ds. Each standard is anal ysed and a
calibration curve constructed of retention versus the |ogarithm of the

peak nol ecul ar wei ght using a third order polynom al fit. The polymer is
desirably,dil ut bi|l e phase to an _.appro ximate concentratjion of
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sol ution preferab y as a Vi scosi from 1000 to 10,000 cP at
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ey S8 e GATIE GRATGTINSCHET () by e COTPLAE Viarh dotorasiure Wk-cs ~ A

preferr

honi oni 1o HRlthhg Bre BARLRERy B BIRALHTE ol eI pRE NI i .
The NoNgiyBbLstaMOands. Bael stendm manag@e@ ameroosE brafidricivef @nsedcteansfmer s
sel ected fromthe group: - unsaturated N-substituted am des, e.g. N-vinyl

f or mani eentien vagsusdhplegaithamf the peakymolgguler weighs using a third order
polynomial fit. The polymer is desirably diluted in mobile phase to give an

approximate concentration of 0.15% and analysed using the described method.
The aqueous solution preferably has a concentration of 30 to 45 % by dry weight.

The aqueous solution preferably has a viscosity of from 1000 to 10,000 cP at 25 o

Celsius, measured by Brookfield RVT viscometer.

The solution preferably comprises a copolymer comprising from 25 to 90 % by weight
of nonionic monomer units and from 10 to 75 % by weight of cationic monomer units.
A preferred solution comprises a copolymer from 70 to 80% by weight of nonionic

monomer units and 20 to 30% by weight of cationic monomer units.

The nonionic monomer may be any nonionic monomer with preferred monomers

selected from the group:

- unsaturated N-substituted amides, e.g. N-vinyl formamide, N-vinyl caprolactam, N-

vinyl pyrolidone

- (meth)acrylates having mono- or multi hydroxy functional group(s) e.g. Hydroxyl

ethyl acrylate(HEA), hydroxyl ethyl methacrylate(HEMA), hydroxy propy! acrylate



- (meth)acryl ates having nono- or nulti hydroxy functional group(s) e.g.
Hydr oxyl ethyl acrylate(HEA), hydroxyl ethyl nethacryl ate( HEMA), hydroxy
propyl aov@bz#mw22ND 02/ 40622 PCT/ EPO1/ 12734 -4 (HPA), hydrOrR¥EPOIpR2GHY|

met hacryl ate (HPMA), gl ycerol nono-acrylate, trinethyloi propane

nonoacryl ate - acrylamde and its derivatives, e.qg.

N- hydr oxynet hyl acryl am de, N- tri s(hydfoxynet hyl ) net hyl acryl am de, other

N-al kyl or N-al koxy substituted acrylam des, e.g. N, Ndinethyl acrylam de
and acrylam de derivatives. A preferred nonionic nononmer is acrylam de or a

deri vat (HRA}, hgtedtyl pldisy| eesthaclyRiteMPVEY), dipoerbiemany-aeafia@)i ¢ nononer .

Preferred cationic nononmers nmay be selected fromthe group consisting: -
di al kyl trismathyloirepane manvacadaigl ani de and preferably, acrylate, as acid
addi tion_or nreferably, quaternary, anpmoni u alts, .and diallyl dialkyl
amoni untiY/aals andiRegivallyace o W naiER el Ry Smides - ar e o - ¢ -4 amino
ethyl ({etHYdragymbahBie Shiae! StheRN-¥ikrdaeiang dubRlifthe@cr yl ani des
are di d E%&EI%{/I f;Z:{n}aﬁno a E?ﬁ (rrlet h) eacryl glrnlill)des, I partlflﬁ?ﬁaar di et hyl
am no eadrylangines hé.gad\; MidinetiyDbE(dhitle amdtacrylameitibyderiaatives. pr opyl (net h)
acrylamdes, (DVAP(M A) with the respective nethacrylate and nethacryl am de
corrpourrelsorﬁfﬁg'?ﬁjj B‘gﬁ"?f‘ QP‘PR}’ebISe@%V’PEHée 85 aéjcﬁrﬂ’at"é%\é?qrﬁgﬁﬂ and, preferably
guat ernary anmonium salts. A particular preferred cationic nononmer is

di al Iyl di nmethyl ammoni um chloride (DADMAC). The copol yner preferably has

a nol ecthakcatiehighhohd®er g ahp c3shi® Bbnomere Prefieeleercltionici®ofomhers
250, 000. An especially preferred nol ecul ar wei ght is about 150,000. The

aqueousmaylhe selactegyfroravbe gromp ednsisiingral ue, however a preferred pH range
is -
- dialkyl amino alkyl (meth) acrylamide and preferably, acrylate, as acid addition or,

preferably, quaternary ammonium salts, and dially! dialkyl ammonium halides.

Preferred acrylates and methacrylates are di-C,_, amino ethyl (meth) acrylates and
preferred acrylamides and (meth) acrylamides are di-C,_, alkyl amino alkyl (mgth)
acrylamides, in particular dimethyl amino ethyl (meth) acrylate (DMAE(M)A) and
dimethyl amino propyl (meth) acrylamides (DMAP(M)A) with the respective
methacrylate and methacrylamide compounds being particularly preferred, as acid

addition and, preferably quaternary ammonium salts.

A particular preferred cationic monomer is diallyl dimethyl ammonium chloride
(DADMAC).

The copolymer preferably has a molecular weight from 30,000 to 300,000, more
preferably 40,000 to 250,000. An especially preferred molecular weight is about
150,000.

The aqueous solution rhay have a pH of any value, however a preferred pH range is

from pH 3 to pH 7.5. Most preferred pH values are from pH 4.5 to pH 6.5.



frompH 3 to pH 7.5. Most preferred pH values are frompH 4.5 to pH 6.5. WO
02/ 40622 PCT/ EPO1/ 12734 -5 The cationic content of the copol yner, based on
100% act iwe opalégzrer, may range from 0.6 to 4.5 noles / kBCT/ER@/R2034eous

sol ution may conprise sonme unreacted nononmer resulting fromthe

copol yneri sation of nonionic & cationi¢c nononmers, for exanple |ess than 20
ppm The aqueous solution nmay conpri3e~a preservative, such as those
commonly used in cosnetics, drugs and foods. Such preservatives include
phenoxy et hanol, benzoic acid, esters of p-hydroxybenzoic acid, DVDM
hydant oTe cbﬁbrﬁi@é{éht&t!@iﬂthé‘E:@polgln@r,ﬁ?é!:!é‘d!‘bﬂ 100%2active polymer, may range

nmet hyl chl or oi sot hi azol i none, nethylisothiazolinone. Preferred

pr eser vEoIM&§ to dch oudephégoxy et hanol and p- hydr oxybenzoi ¢ aci d propyl
ester and salts thereof and p-hydroxybenzoic acid nmethyl ester and salts

t hereof. The aqueous solutions of the present invention are preferably
conpat i A Wotall QLI [elal ; i are
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ski n orcdpoulymerisation efimdbsiohicek sationic cusroenerssforAxiaotple leasrthae 2AgEncommonl y
used in such fornulations include but are not limted to the sodium

anmoni um tri et hanol am ne, magnesi um or other common salts of al kyl

sul fate | kyl f S ' i i t aurd ne,
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der i vat atidsesterapio-diyaeaxypenzgicyasih)MBM hydanteppaimidegplidinylairedi ds or salts
t hereof ,, al kyl - substituyted am no.aci.ds (I ngl udi salts apd
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fatty abaltsibleseof and p-hydroxybenzoic acid methyl ester and salts thereof.

The aqueous solutions of the present invention are preferably compatible with
anionic, amphoteric or nonionic surfactants which are included in personal care
formulations for the purpose of cleansing the skin or hair and as emulsifiers in |
cosmetics. Anionic surfactants commonly used in such formulations include but are
not limited to the sodium, ammonium, triethanolamine, magnesium or other common
salts of alkyl sulfates, ethoxylated alkyl sulfates, derivatives of sarcosine, taurine,
isethionic acid, sulfosuccinic acid or ethoxylated / propoxylated versions of these.
Amphoteric surfactants commonly used in such formulations include but are not
limited to the quaternized alkyl or substituted alky! derivatives of N,N-dimethyl
glycine, amino propane sulfonic acids or salts thereof, alkyl-substituted amino acids
(Including salts and alkyl-substituted imino acids). Nonionic surfactants commonly
used in such formulations include but are not limited to amine oxides, condensation
products of fatty alcohols with glucose and ethoxylated / propoxylated fatty alcohols
or mixtures thereof‘.k o

The addition of cationic polymers to personal care formulations containing anionic

surfactants such as shampoos or other cleansing formulations results in the

I
I
1
[
!



or mxtures thereof. The addition of cationic polyners to personal care
formul ati ons containing anionic surfactants such as shanpoos or other

cl eansi ngvé or/msbat i ons results in the WO 02/ 40622 PCT/ EPORCT/RPB4127346
formation of a highly surface active association conpl ex. However, careful
control of the ratio of anionic surfactant : cationic polynmer contained in
such fornulations is critical to mainain clarity. The preferred nmethod to
eval uate the conpatibility of a cationic polynmer in an anionic surfactant
systen1uses a triangul ar phase diagram and is adapted from "Ani oni c and
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an aqueous solution of a cationic copolyner with nolecular wei ght in the
range 3QaliestAssaiaddn drduvesfigaciaode Betergentes (661.2)) K. €B06basy Jwei ght and
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polynerlsatlo I ndous addition po ynerisation process |nvolves an

aqueous 1004c tSahntiorrsenfi theprefesfees atibyicdeirfastame dSoditaT Lawlktic Bulfate, andtheén a
chel ating agent, preferably  EDTA sodiumsalt, and an organic acid,
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Another aspect of the invention is a method of producing an agueous solution of a
cationic copolymer with molecular weight in the range 30,000 to 300,000 having a
concentration of 20 to 50% by weight and a viscosity of less than 10,000 cP a’g
25°Celsius by continuous addition polymerisation. Processes are already known by
which the aqueous solution of the present invention may be produced, including

adiabatic polymerisations.

The continuous addition polymerisation process involves an aqueous reaction
medium, preferably deionised water, which may contain a chelating agent, preferably
EDTA sodium salt, and an organic acid, preferably hydrated citric acid. This reaction
medium is heated to reflux and a suitable polymerisation initiator, such as

ammonium persulphate, dissolved in water is added.

Then a mixture of the nonionic and cationic monomers in water are added at a feed
rate of 0.5 to 30 hours, preferably 1 to 5 hours. The nonionic and cationic monomers
may be added separatély to the reaction mixture at different feed rates, i.e. one
monomer feed rate may be faster than the other. Initiator dissolved in water is also

added at a feed rate of from 0.5 to 30 hours, preferably 1 to 5 hours. After addition of



amoni um per sui phate, dissolved in water is added. Then a m xture of the
noni oni ¢ and cationic nononers in water are added at a feed rate of 0.5 to
30 hoursw@ozdmenbly 1 to 5 hours. The nonionic and cati OPCTERQIQN® S Ay
be added separately to the reaction mxture at different feed rates, i.e.
one . nononer feed rate nmay be faster than the other. Initiator dissolved in
water is also added at a feed rate of-/from0.5 to 30 hours, preferably 1
to 5 hours. After addition of WD 02/ 40622 PCT/EPO1/ 12734 -7 all the
nononer and initiator m xtures, the reaction mxture is then refluxed for a

period gf h oAy Rorhet )Q/né irlﬂﬁé'fbo?‘ ng&ﬁﬁéfgcg@ r¥alion ﬂ"lg(TtLi'reqs o Eeeﬂ’ulaaf fhof the

reaction mxture nay then be to a pH any va preferably in

t he rangeriod of from 0pHo® hourtipbefefalsiy0t5tel £5bhsersiliiie i ubi@ rfeattidhi s pH
adj ustment, such as dilute sodium hydroxide solution. The reaction m xture
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70C. To ce the of residual noper..,a sol.ution of sodiym
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tenperature of from40C to 90C, preferably 65 to 70C, for a period of from
0.1 to ferhperasyrepfdtan G t0 W°CopeferabissC toA0°Chi s poi nt any suitable
preservatives may be added to the solution. A further aspect of this
invention is the use of an aqueous solution of a cationic copolynmer with

mol ecul ' ' RASIRR g;p%j ] ag ”@55 ti on of
20 to 5 /or%@h%irﬁb ?nfgﬂgt gﬁw sclgégin?@%orpgrl’ ég%h?ﬁ)qal‘n 1 ,dg’ggq?ﬁ%gt @f]si us in
a cosnewatef manbeaddded toShehreaotiore triixtufeosfier pilymegsation isecdnmlatendimeer of
physi cal forms, such as liquid, gel, <cream lotion, enulsion, and wl|l

t ypi cal FeaGtion mxéurganay tharbe wWarmesktioe ferapargtura of &pmAdeC d0ént s such as
| over alp(r:&g%bﬁy 68%%"69#&?'51%8&00%%’#8% (ﬂ tt]éagﬁiours, preferably 0.5 to 1.5 hours.

At this point any suitable preservatives may be added to the solution.

A further aspect of this invention is the use of an aqueous solution of a cationic
copolymer with molecular weight in the range 30,000 to 300,000 having a
concentration of 20 to 50% by weight and a viscosity of less than 10,000 cP at

25%Celsius in a cosmetic formulation.

Such cosmetic formulations can be in a number of physical forms, such as liquid, gel,
cream, lotion, emulsion, and will typically include water and / or cosmetically

acceptable solvents such as lower alcohols, polyalcohols or glycol ethers. |
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Such formulations include but are not limited to hair preparations such as
conditioners and shampoos, skin cleansers, moisturisers, body wash formulations

such as shower gels and other detergent formulations used for personal hygiene.

Additionally the preferred composition can be used in emulsion based formulations

including but not limited to skin creams, hand and nail creams, facial moisturisers,

sun protection creams, artificial tanning aids, depilatories, hair conditioners, and

temporary and permanent hair colours. A preferred application is a conditioning



Such fornul ations include but are not limted to hair preparations such as
condi ti oners and shanpoos, skin cleansers, noisturisers, body wash

f or mul at iveme2/4®ezh as shower gels and ot her detergent forpol/aPéions3dused for
personal hygiene. Additionally the preferred conposition can be used in
enul si on based formulations including but not limted to skin creans, hand
and nail creans, facial noisturisers, ®3un protection creans, artificial
tanning aids, depilatories, hair conditioners, and tenporary and permanent
hair colours. A preferred application is a conditioning WO 02/40622
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conditioning properties to the Kkeratin fibres.” The cosnetic conposition
may corkexatinfiboss.0. 01 % to 4% by wei ght based on the total weight of the
cosnetic formul ati on of the aqueous solution of the present invention,
preferably fromO0.01 to 2% Preferred conpositions can al so contain
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acceptable colours, fragrances, sequestering agents, I ckeners,

enol | i entd waight 6fithe @osmetisifbrmaalatisn of tifd aguewsegduicn offithe grebémtwi ng
exanples further jllustrate the present invention; WO 02/40622

PCT/ EPORYanticsy preigratiy fiona 001 toy 2%arRiefesredbeoragnaiors eapalsmeantainei oni sed

Sodt um SaryORes B aREAR SRt e FESH TR0 APt (P Gy ST el
dei oni s@flouyt ﬁ@ﬁ(amze@, géqm@r@aggm@, iHickdmers eandliénts ToEn GRsrsent s of the

reactor were then heated to reflux. Diallyl dinethyl anmoni um chl ori de
nmononersifcees? sgitgpisg@peatsd acryl ami de

The following examples further illustrate the present invention:



nononer (600 g @50% ) were charged to the feed vessel. Ammoni um

persul phate (7.52 g ) and deioni sed water (30 g were m xed to dissolve and
charged twoobph@oeniti ator feed vessel. |mredi ately before BCHEPINWIQ7I4he
nononer and initiator feeds a charge of ammoni um persul phate (0.48g )

di ssolved in deionised water ( 1.92 g) was added to the reactor. The
monomer feed was added at a rate of 3-Bours. The initiator feed was added
at a rate of 3.5 hours. On conpletion of feeds the reactor was mai ntained
at reflux for a further 1 hour then cooled. The pH was adjusted to

appr oxi ﬁ!g H l,’?é H (! odi um hydr oxi de sol ution (46%
and theg% e R Plepardlioh bfa %&éb ! F o 70C. Sodi um net abi sul phite
(2.0 g) was dissolved in deionised water (8.0g) and charged to the vessel.

The reactor was maintained at 65 to 70C for 1 hour with stirring before
bei ng cBsivtsePuaieHy§pala) nasdiarged i@ thedpgstoesndstistg gameaenced. 2g) and

par a- hy i I | .est.er iy t re, di ssolved in
el oni SERkSaNRsGa Wt et SbanSpdRRda b UshiNt o ca. Fi nal
adj ust magfonided WAtand eY) dﬁer‘é‘%f%r%%ﬂbtﬁ@f%cﬁﬁ. TREYbh@MtPEF e feBcfdtn Of .
The resulting polynmer was a 75: 25 02/ 40622 PCT/ EPO1/ 12734 -10

Acr yl aniveee BBMASatEdpolngfiex. supplied at 40% solids, with a wei ght average
nol ecul ar wei ght of about 100,000 as determ ned by Gel Perneation

Chr omat ogr aphy. Fornul ati on Exanple 2: Conditioning Hair Shanpoo
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monomer (600 g @ 50% ) were charged to the feed vessel. |

Ammonium persulphate (7.52 g ) and deionised water (30 g ) were mixed to dissolve

and charged to the initiator feed vessel.

Immediately before starting the monomer and initiator feeds a charge of ammonium

persulphate (0.48g ) dissolved in deionised water ( 1.92 g) was added to the reactor.

The monomer feed was added at a rate of 3 hours. The initiator feed was added at a
rate of 3.5 hours. On completion of feeds the reactor was maintained at reflux for a
further 1 hour then cooled. The pH was adjusted to approximately pH 4.5 by the
addition of sodium hydroxide solution (46%) and then the reactor was warmed up to
65 to 70°C.

Sodium metabisulphite (2.0 g) was dissolved in deionised water (8.0g) and charged
to the vessel. The reactor was maintained at 65 to 70°C for 1 hour with stirring before

being cooled.

Para-hydroxybenzoic acid propyl ester sodium salt (0.2g) and para-hydroxybenzoic
acid methy! ester sodium salt (1g) were dissolved in deionised water (20g) and then
charged to the vessel and stirred. Final adjustments to pH and solids were then

made as required prior to run off. The resulting polymer was a 75:25



Cocam dopropyl Betaine 10.00 PEG 7 dyceryl Cocoate 2.00 75:25
Acryl am de: DADMAC copol yner at 2.00 40% solids DVDM Hydantoin 0. 15
Di sodi umvBab2/4@2D002 Benzenesul fonic Acid, 2,5-Di chl oro-BeT/A&pP&/12734
D hydr o- 3- Met hyl - 5- Oxo-4- [ (Sul fophenyl)Azo]-1 H Pyrazol-1-yl]-

,2'-1(9, 10- D hydro-9, 10- D oxo-1,4- 0.0001 Anthracenediyl)Diimno]Bis(5-
Met hyl ) Benzenesul fonic Acid, Disodium®alt Citric Acid to pH 6.5 Perfune
0.02 Sodium Chloride gs Method of Manufacture: Water is weighed into an
appropriate vessel and col ours added. 75:25 Acryl am de: DADVAC copol yner

t 40% ds. or. dj dded wi th der at
ctirri raor iR ERETRIERRLM G apuc A% Sk, MG whidn aePBisisoa2
PCT/ EPOA ol 34r we@;\t 59éBHutaTOOJ@O(f—ég@@t@mﬂne@\b?@é‘@'er%bh' oni ng Shanpoo
| ngredi ent (I NCI ww Water to 100 Afmonium Lauryl Sul fate 20.00

Ammoni u@hlmnawﬂaﬁimyfate 10. 00

Formulation Example 2: Conditioning Hair Shampoo

Ingredient % wiw
Water to 100
Sodium Laureth Sulfate 30.00
Cocamidopropyl Betaine 10.00
PEG-7 Glyceryl Cocoate 2.00
75:25 Acrylamide: DADMAC copolymer at 2.00
40% solids

DMDM Hydantoin 0.15
Disodium Salt 0.0002

Benzenesulfonic Acid, 2,5-Dichloro-4-[4,5-
Dihydro-3-Methyl-5-Oxo-4-
[(Sulfophenyl)Azo}-1 H-Pyrazol-1 Lyl]-
2,2'-[(9,10-Dihydro-9,10-Dioxo-1,4-~ 0.0001
Anthracenediyl)Diimino]Bis(5-

Methyl)Benzenesulfonic Acid, Disodium Salt

Citric Acid to pH 6.5
Perfume 0.02
Sodium Chloride qs

Method of Manufacture:

|
Water is weighed into an appropriate vessel and colours added. 75:25 Acrylamide:
DADMAC copolymer at 40% solids prepared according to Example 1 is added with

moderate stirring followed by the rest of the ingredients in order.



75: 25 Acryl am de: DADMAC copol ynmer at 1.50 40% solids DVDM Hydantoi n (and)
| odopropynyl 0.15 Butyl carbamate

4, 5- Di hyav00%54062D- 1- ( 4- Sul f ophenyl ) -4-[(4- 0.0002 Su |fopoeBpéy1azsy] - 1

H Pyrazol e- 3- Carboxylic Acid, TrisodiumSalt Citric Acid to pH 6.5 Perfune
0.02 Sodium Chloride gqs Method of Manufacture: Water is weighed into an
appropriate vessel and col our added. -7#3:-25 Acryl ani de: DADMAC copol yner at
40% sol i ds prepared according to Exanple 1 is added with noderate stirring
foll owed by the rest of the ingredients in order. Fornulation Exanple 4:
M1d Conghdiomd 0 ; eENe %ww Water to 100
Goco- Al ExBIDS0 £y ofitiop 39,0 W0 02/ 40622

PCT/ EPO1/ 12734 -12 75:25 Acryl am de: DADMAC copol yner at 2.00 40% solids

Aycerin 200 Imdazaolidinyl Urea 0.15 Disodium

2, 5- Di chl jolingredipat GNGI Naime) 3- 0. 0002 % wiw
Water to 100
Ammonium Lauryl Sulfate 20.00
Ammonium Laureth Sulfate 10.00
75:25 Acrylamide: DADMAC copolymer at 1.50
40% solids
DMDM Hydantoin (and) lodopropynyl 0.15
Butylcarbamate
4,5-Dihydro-5-Oxo-1-(4-Sulfophenyl)-4-[(4- 0.0002
Sulfophenyl)Azo]-1H-Pyrazole-3-Carboxylic
Acid, Trisodium Salt
Citric Acid ‘ to pH 6.5
Perfume 0.02
Sodium Chloride gs

Method of Manufacture:

Water is weighed into an appropriate vessel and colour added. 75:25 Acrylamide:
DADMAC copolymer at 40% solids prepared according to Example 1 is added with
moderate stirring followed by the rest of the ingredients in order. o

s |
Formulation Example 4: Mild Conditioning Shampoo

Ingredient (INCI Name) ' " % wiw
Water T to 100
Coco-Glucoside 37.50
Ammonium Lauryl Sulfate 15.00




Met hyl - 5- Oxo- 4- [ (4- Sul f ophenyl ) Azo] -1 H Pyrazol - 1-yl ] Benzenesul f onat e
Citric Acid to pH 6.5 Perfune 0.02 Mthod of Manufacture: Water is

wei ghed w0 o2/e062mppr opri ate vessel and col our added. 75: 2BCHBEPYylRMi4de:
DADVAC copol yner at 40% solids prepared according to exanple 1 is added
with noderate stirring followed by the rest of the ingredients in order.
Formul ati on Exanple 5: Skin Cream I ngr&dient %ww Water to 100 75:25
Acryl am de: DADMAC copol ynmer at 4.00 40% solids (Prepared according to
Exanmple 1) dycerin 2.00 D nethicone 2.00 Paraffinum Liquidum 3.00

Sodi um Acrw ] S ~Pan gt momm 2505 trquidum (and) PPG 1
Tri decet h; ngiﬁgéyﬁéﬂmghol”%@ﬁ C%‘mﬂ)?ﬂfaben (azrig 0. 25 WD 02/ 40622
PCT/ EPO1/ 12084 solids3 Et hyl paraben (and) Butyl paraben (and) Propyl paraben
(and) |sohutyl paraben Perfune 0.02 Method off Manuf act urle:

Glycerin 2.00
Imidazolidinyl Urea 0.15
Disodium 2,5-Dichloro-4-[4,5-Dihydro-3- 0.0002

Methyl-5-Oxo-4-[(4-Sulfophenyl)Azo]-1H-
Pyrazol-1-yl|Benzenesulfonate

Citric Acid to pH 6.5
Perfume 0.02

Method of Manufacture:

Water is weighed into an appropriate vessel and colour added. 75:25 Acrylamide:
DADMAC copolymer at 40% solids prepared according to example 1 is added with

moderate stirring followed by the rest of the ingredients in order.

Formulation Example 5 : Skin Cream

Ingredient % wiw
Water to 100
75:25 Acrylamide: DADMAC copolymer at 4.00
40% solids (Prepared according to Example

1)

Glycerin 2.00
Dimethicone 2.00
Paraffinum Liquidum 3.00
Sodium Acrylates Copolymer (and) Paraffinum 2.50

Liquidum (and) PPG-1 Trideceth-6
ihenoxyethanol (and) Methylparaben (and) 0.25




Al'l ingredients are mxed in a suitable vessel apart fromthe thickening
agent, which is added with rapid stirring. Exanple 6 The follow ng tests
conpar e tWeousws2nf the cationic polyner conmposition in COBOPEPEI/12734
conpositions according to the present invention with cormmercially avail able
pol ymer conposition Polyquaternium7 (RTM. Substantivity to Hair
Substantivity to hair is a nmeasure of-the anount of pol ymer deposited on
the hair and is linked to the feel and condition of the hair swatch. The
adsorption of cationic polynmers onto bl eached and reduced human hair

fslulr:)][ :iec p?t@ﬁ%%%[ :?E’U(gﬁg) ;Béaflﬁ'%%b%:@ﬁfﬁm'”t ryrustng—ftuoriescent | abels. The

iI’s stromngly anioni ¢l because of the

f or mat i ohpedp\Bysiadicd @BUY DbatmSarabbgse grougbs formthe [adsorption sites
for the |tagged cationic conditioner. The ingtrunments used for quantitative
det er mi naPeohnef  fl uorescence on the fibre surfdt@2are
m cr ospe&t+ophot-oneters—egupped—+For—inei-dent—-ght -1 lum nati on. The test
was carried out using a Zeiss UVBP-80 m crospectrophoneter for incident
illumnation and fluorescence intensity neasurenents. WO 02/ 40622

PCT/ EPO1/ 12734 -14 A diagram of this equipnment is shown in Figure 1. In
Fig | tNhethed boMaruifxeureapplies: | PMI - Detector 2 Filter 2 3 VIS -
Monochromator 2 (360 - 850 nm) 4 Photoneter Head 5 UV- Monochromator 1
(240 - 850 nm

All ingredients are mixed in a suitable vessel apart from the thickening agent, which

is added with rapid stirring.

Example 6

The following tests compare the use of the cationic polymer composition in cosmetic
compositions according to the present invention with commercially available polymer

composition Polyquaternium-7 (RTM).

Substantivity to Hair

Substantivity to hair is a measure of the amount of polymer deposited on the hair and
is linked to the feel and condition of the hair swatch. The adsorption of cationic
polymers onto bleached and reduced human hair fibres can be monitored by

microfluorometry using fluorescent labels.

The surface of bleached and reduced hair is strongly anionic because of the
formation of cysteic acid groups. These groups form the adsorption sites for the
tagged cationic conditioner. The instruments used for quantitative determination of
fluorescence on the fibre surface are microspectrophotometers equipped for incident
light illumination. The test was carried out using a Zeiss UMSP-80
microspectrophome‘ter‘ for incident illumination and fluorescence intensity

measurements.



6 Variable nmeas. diaphram 7 Eyepi ece 8 Scanning stage 9 Sanple 10 Lum nous
field stop 11 Filter 1 12 Shutter 13 XBO |l anp 14 Tungsten lanp 15
Shutter 2ava62koset nous field stop 2 17 Mrror 1 The instrRaEBEPIERZ34Q
nmonochromat or for incident illum nation and excitation of the

fluorochrone. The em ssion spectrumresulting fromthe excitation at
various wavel engths can be resol ved bV‘a nmonochromat or on the i mage side.
Smal | hair tresses of natural, unaltered dark brown European hair from
DeMeo Brothers were "chem cally danaged” by being subjected to sequenti al
bl eachi poiagicim BE EHIS ReuifAREEl 5 SABRhSH VR AT BPETigd HRTbROWING kel Hbpnegsent

i nvention and a "standard" Pol yquaternium7 (RT I n aqueous Solution at
concentrations between 0.25%and 0.5% active matter. These conditi oner

sol utions mggﬁrtﬁgggq with 0.1 %of the fluorescent material. WO 02/ 40622
PCT/ EPO1/ 12 s A each case, 10-15 hair fibres were renoved from each
of the hairggpabches and nounted in parallel on mcroscope slides. These
fibres were considered as controls. The fibres were then reintroduced into
the hai 8 swat$h,Mbnedirethaod2 (86¢C argt@draft er

4  Photometer Head
5  UV- Monochromator 1 (240 — 850 nm)
6  Variable meas. diaphram

7  Eyepiece
8

Scanning stage

9 Sample

10 Luminous field stop
11 Filter 1

12 Shutter

13  XBO lamp

14  Tungsten lamp

15 Shutter 2

16 Luminous field stop 2
17 Mirror 1

The instrument has a monochromator for incident illumination and excitation of the
fluorochrome. The emission spectrum resulting from the excitation at various

wavelengths can be resolved by a monochromator on the image side.

Small hair tresses of natural, unaltered dark brown European hair from DeMeo
Brothers were “chemically damaged” by being subjected to sequential bleaching and
perming. Conditioners were prepared containing the present invention and a
“standard” Polyquaterhium—? (RTM) in aqueous solution at concentrations between
0.25% and 0.5% active matter. These conditioner solutions were tagged with 0.1% of

the fluorescent material.



single and ten applications of the respective tagged conditioner solutions.
In each case, the excitation beam was projected onto the speci nen nounted
on a nmowadbr4wennni ng stage. A variabl e neasuring di aphr pgvEe@n2ral | ed t he
size of the emssion beamthat enters the photonmeter, and its size and
shape were determ ned by the available fluorescence intensity. Two

di fferent scanni ng nodes were used for!Sconti nuous neasurenents of
fluorescence intensity along the fibre to provide detailed information on
the distribution of the polyner on the hair and to record an average
intensity profile along the Iength of the fibre. Substantivity eval uation
was carried out after one and ten applications of fluorescence-|abelled

condi ti bmensh waskal 0L1E halrefipres sese remoeti foomagskia of shandarsvatches and
Pol yquaternium 7. Results for the gr esent invention suggest that nore of

the coRtfunteshist paiadieben vaiceascape sidessTbese fileres; we@ @Qnaﬂ@@r@d\ﬁ@r@orﬁfm@pu ed

Pol yqual BRIl #<Foufien abkas et MinofF 1595 alRE e g e det §tersso o

N 300 &@gle ark®en SpPlidatioks f A respective tagged condltloner solutions.

In each case, the excitation beam was projected onto the specimen mounted on a
movable scanning stage. A Variable measuring diaphragm controlled the size of the
emission beam that enters the photometer, and its size and shape were determined
by the available fluorescence intensity. Two different scanning modes were used for
continuous measurements of fluorescence intensity along the fibre fo provide
detailed information on the distribution of the polymer on the hair and to record an
average intensity profile along the length of the fibre.

Substantivity evaluation was carried out after one and ten applications of
fluorescence-labelled conditioners containing the present invention and a “§tanqard”
Polyquaternium-7. Results for the present invention suggest that more of the
conditioner-receptive acidic sites on the fibre surface were occupied and neutralised

after a single application compared to a traditional Polyquaternium-7.



v p 1 application 150 O 10 applications 100 U 0 50 IL 0 J Resent

| nvention Present I nvention Present |Invention Standard Standard @

0. 25%act iwe 01 @@25%act i ve @ 1%active Pol yquat erni um 7 Pol yROBREROWI2GH @

0. 25%ctive @0.5%ctive Tested Products Conmbi ng Force Combi ng remai ns one
of the nost frequently used groom ng methods and is an effort to arrange
hair fibres in a parallel manner and fi®quently involves an initial
detangling process. During conmbing the fibres are exposed to consi derable

frictional stresses, leading to surface danage and, in extreme cases, to
split entds—and—harr—breakage——Catoent-c—eonrdi-H Unm"rpn' yHrer-s—ean—pQr ovi de

| ubricatlion to the hair and ther efaferstantiituce the inter-fibre forces and
reduce hair damage. The test was carried out using Instron Crossheo[d
appar at s (sPF@wa—H%—Fr-guf-e—%—de@eH—bed—by—Kaﬁa%h—%K Wei gmann H-D.| J. Soc.
Cosnet. |Cdem 1986 37:111. In each case a conb |s pul | ed through ajhair

tress andgt h&forces—of—cogiar RSt parafet ers used to describe
the forge& enca he hair are freaquently

T

referred ga peak force" (ER). The
m dl engt/hgf nd __conb-fibre
friction, guh t=01 @gpltaionenpval from
WO 02/ 406 % m 10 applications
5

% Fluorescence Inchease in Com

Present Invention Present Invention Present Invention Standard Standard
@ 0.25%active @ 0.5%active @ 1%active  Folyquaternium-7 Folyquaternium-7
@ 0.25%actve @ 0.5%active

Tested Products

Combing Force

Combing remains one of the most frequently used grooming methods and is an effort
to arrange hair fibres in a parallel manner and frequently involves an initial detangling
process. During combing the fibres are exposed to considerable frictional stresses,
leading to surface damage and, in extreme cases, to split ends and hair breakage.
Cationic conditioning polymers can provide lubrication to the hair and therefore

reduce the inter-fibre forces and reduce hair damage.

The test was carried out using Instron Crosshead apparatus (shown in Figure 2)

described by Kamath YK Weigmann H-D. J. Soc. Cosmet. Chem. 1986 37:111.

In each case a comb is pulled through a hair tress and the forces of combing ’
measured. The parameters used to describe the forces encountered when a comb
passes through the hair are frequently referred to as the “midlength force” (ML) and
‘end-peak force” (EP). The midlength force is made up of inter-fibre friction and

comb-fibre friction, whereas the end-peak force is attributable to tangle removal from



-17 the hair. The measurenent of such forces is difficult to reproduce, and
has led to the devel opnent of doubl e-conb apparatus which is shown
schemat i oad by4dem2 figure 2. In Fig 2 the followi ng key appPC®EPOI/R7340ad Cel |
2 Conbs 3 Instron Frane 4 Conbs Testing was carried out on 18 cm |l ong

bl eached and reduced tresses (for treatnent details see above), treated

w t h aqueous sol utions of the present‘lﬁwention agai nst a "standard"

Pol yquat ernium 7 (RTM pol yner. Conbing force neasurenents, before and
after conditioning, were made on an Instron tensile tester equipped wth a
doubl e Ql@é’f'ﬁalramﬂwetHﬂ@agﬁ@h@éhtccﬁ%urcﬁ%ﬁ:b@-"@élfﬁcﬁnt%ff'@gﬂﬂidﬁ%?aﬁ&%%%%d‘&?'the

t hroughout the conbing cycle. Conbing Force ~0 40 .0-3 cm = 30
Eg3- 60mde®elzm)nmerér®cﬂpieable -Qoiink: apPragatentwHiclv snthicom g@teméficdlly in ifigore@P ~~' ~ ~

tion @ ?t ?_. 3the fO]"OWIr'IQZEg/?%thpﬁees:l ve e Polyquaternium7 @

Load Cell
Combs

instron Frame

W

Combs

Testing was carried out on 18 cm long bleached and reduced tresses (for treatment
details see above), treated with aqueous solutions of the present invention against a
“standard” Polyquaternium-7 (RTM) polymer. Combing force measurements, before
and after conditioning, were made on an Instron tensile tester equipped with a
double comb, and the mechanical resistance to combing was determined throughout

the combing cycle.

Combing Force

60

50

40

mO0-3cm
@3-6cm
gendpeak

30

20

10

Present Invention @ P ivention@ P htehtion @ Standard
0.25%active 5actve foncye Polyquaternium-7 @
& 0.25%active

% Change of Combing Force

Tested Products




0. 25%ctive -20 Tested Products WO 02/ 40622 PCT/ EP01/12734 -18 Cenerally,
pol ynmeric conditioners have a tendency to increase the conbing forces when
t hey bui Ivdoop4mse2 t he surface of the hair. In the case of POPEPIieRedt

i nvention, build up was very snmall and the negative effect on conbing
forces was not observed. On the contrary, the positive effect of cuticle
rei nforcenent appeared to reduce interi8fibre friction and scale

i nterlocking effects, which ultimately contribute to inprovenents in
conbi ng ease. The present invention again denonstrates an advantage over a

"standapd! el : L Thi fect d at
concent CREGAY SrEER SOhALEEN pRY 4 BrgeeY fa TatBRknnBE Al
Scal e LiHehn@ellsianisah Rt fE@of thHhiRSInchBée 8ntheSpidsbAfintBAtibsad to
damage to the hair cuticle. This nethod is to evaluate the intactness of

t he cut buildupivas verysnieh andithe negatveesffenttonofordbimgdercasdvaseoipoideredd.on

agai nst such da e offered by_cationi.c conditionin ol rs. A nethod
hgs beeQrHTg\‘?e"?%g'%gy’b@ems,'t'V@r %ﬁ%‘gtqgﬁu%'ﬂﬁtrem gemest a ﬁfg'@?%ﬁ%i reguae iBFresi on
in the r cutiqcl L qﬁpaf S c sl fti
phenorreﬁg'tetehg?taﬁ%%culgrnﬁatgc(:dr@)r/g@{egrg?ugtﬁg(r:r% tg;%?feghsi on e&gﬁéﬁalﬁsﬁrﬁ'#\g@f rtg?n

st r essenmiovbimentsdn f cdimbingaesed. birhehpresshemsiemionSaghin Aahfonstratstdsin( 19)
of natural unaltered dark brown European hair from DeMeo Brothers were
used andd¥xpasedoves ao stnflaret iRplyaiieintuni o8 Tt Rolymery edpisceifeet was

ext ans BRCRaact ot tesHENENTLER 10, & ' GBS0 AR R ar 4o Feeo

fibres serRIdgtRyOvVed after

Scale Lifting
Mechanical extension, such as combing and styling can lead to damage to the hair

cuticle. This method is to evaluate the intactness of the cuticle sheath to determine
the extent of damage and the protection against such damage offered by cationic
conditioning polymers. A method has been developed by TRI, Princeton that
measures intercuticular cohesion in the outermost cuticle layer. This method
demonstrates scale-lifting phenomena that occur at characteristic extension levels

resulting from stresses within the fibre caused by the extension.

Small hair strands (1g) of natural unaltered dark brown European hair from DeMeo
Brothers were used and exposed to 10 sequential applications with the respective
formulations to study the cumulative effect of each product on the extension
behaviour of the hair fibre. An appropriate number of hair fibres were removed after

the first and tenth application for further studies.

Ther éxtension of the hair fibres was carried out on treated and untreated fibres which
were mounted individually on a small metal frame and gradually extended at 50%
RH at room temperature (22°C). The hair fibre was observed as it extended under a

fluorescence microscope with UV excitation. The extension levels at which certain



the first and tenth application for further studies. The extension of the
hair fibres was carried out on treated and untreated fibres which were
nount ed iwabvideal |y on a small netal frame and gradual | yperEroudedsat 50%
RH at roomtenperature (22C). The hair fibre was observed as it extended
under a fluorescence mcroscope with UV excitation. The extension |evels
at which certain WO 02/ 40622 PCT/ EP01f 12734 -19 levels of scale lifting
occurred for each individual fibre were recorded, including hair fibre
failure. The nost common levels of scale |ifting are: B: the start of

random kEA NGt e | fg rrence
D oxt 1 S g P g, o Bt ] O B P A e
hai r fi Gbesfaiiutentied niasticammor iewliof fiete litied drer scanni ng el ectron

m croscope _investigation to deternine what had occurred to the cuticula as
the fibre bPokethe giggrafirandeny scalg fitingg decr eased after a single

appl i cati on~and r . fur r er i ple treatnents,
denonstrati r?g tﬁgelgére??t%qg?@/ﬁlgﬂp%tcég‘t% 3 ﬁ@g.'b}ﬂq %L}én%ﬁyner has for the
negatively phar ge@ledictRhftikg IR freGueRSARMd gggllél ectron M croscopy studies

reveal ed that the conditioner of the present Invention is strongly adsorbed
onto the haFt fhairéibsufaildee even after one application, suggesting that

nost of - the .cpnditiqQner-rec ive sites may he occupi ed and neutralised
R ter o DRI DS RIERURIo FHIT S ofion FREAAeh SNTG clRad BB ReePenat
shal | 0V"|rﬁ/é§’[i§aﬂidrf {d Merrﬁﬁfé%ﬁéﬂ%@hcéﬁ}%?eﬁgﬁe ufti.EU% &éijecﬁtﬁ'ecb%ke."‘@s
preceded by Trequent scal e cracking. Is nodified scale Tifting is
bel i eve®veralbecaeriiflintg deerasadwafet asidgleeagilicatioh dnd dedreasessven furtioati des
an alterpate nmechani smfor St ress rel ease during extension of the hair :
fibre. after muitiple treatments, demonstrating the great affinity that the cationic polymer
has for the negatively charged sites of keratin. Scanning Electron Microscopy
studies revealed that the conditioner of the present invention is strongly adsorbed
onto the hair fibre surface even after one application, suggesting that most of the
conditioner-receptive sites may be occupied and neutralised after a single
conditioner application. In addition it was observed that shallow scale' lifting
occurring at the edge of the cuticle cell was preceded by frequent scale cracking.
This modified scale lifting is believed to be conditioner induced and beneficial to hair,
as it provides an alternate mechanism for stress release during extension of the hair

fibre.

Results of these studies comparing the present invention to a “standard”
Polyquaternium-7 demonstrate the advantages from the lower molecular weight

material prepared as described above.



Results of these studies conparing the present invention to a "standard"
Pol yquat ernium 7 denonstrate the advantages fromthe | ower nol ecul ar wei ght
mat eri al woeparserl as descri bed above. WD 02/ 40622 PCT/ EPORCT/RP@41273420 Scal e
Lifting Properties for Natural, Untreated Hair 70 60 50 914 30 20 W 10
0O a) oEa~U X0 c¢c Scale Lifting Properties of Hair Treated with
Present Invention at 0.25%Active Polyn#&}-after 10 Applications 60 50 40
{r, o
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Scale Lifting Properties of Hair Treated with Present Invention at
0.25% Active Polymer after 10 Applications

60
150 _
40 £

5
120 8

=
10 W
0

Unextended §
Random
Common

Extreme
Failure ¥




30 } 20 } 10w ti ;f cE0oE2 EXti c¢ UCW 02/40622 PCT/EP01/ 12734
-21 An Scanning el ectrom crograph (SEM of a hair sanple treated with a
conposi t ivod 02/¢@r1 ai ni ng the cationic polymer accordi ng toPCHeEPQrRsaENnt
invention is shown in Fig 4 and by conparison an SEM of a hair sanple
treated with a conposition containing Polyquaternium7 is shown in Fig 3.
It can clearly be seen that the presem!invention results in |less scale
lifting. Half Head Studies The formnul ati on descri bed bel ow was prepared
using the present invention and a "standard" Pol yquaternium?7 (RTM

| . . . nee ern ("M
Dol tnt oan SR BREASRiNECFa i S59 oB 3 e BEEIC SEBREL PR 3 BBk, *°
For mul a&drqairﬁg% ltﬁ?@@ﬁwm& pIyeér bREsRHE Y tl'ﬁé;?f‘é@ént iAveANbA g WAL RN 15937%00%

Condi ti oni ng ymer (Present Invention / "standard" Pol yquaterni um

0. 25% aand by comparison an SEM of a hair sample treated with a composition containing
Polyquaternium 7 is shown in Fig 3. It can clearly be seen that the present invention

results in less scale lifting.

Half Head Studies

The formulation described below was prepared using the present invention and a
“standard” Polyquaternium-7 (RTM) polymer. These shampoos were used in half-
head comparison studies using 20 volunteers with damaged hair over 3 weeks. The

results are shown below:

Fofmulation for Consumer Study

Ingredient Amount
Deionised Water To 100%‘
Conditioning Polymer (Present Invention / “standard” Polyquaternium-7) 0.25% acti\}e
Sodium Laureth Suifate 10% active
Cocamidopropy! Betaine 1.5% active
Cocamide MEA 2% active
Fragrance ‘ 0.3% wiw
Sodium Chloride 0.25% wiw
Phenonip 0.5% wiw
Citric Acid Q TopH©




Sodi um Laureth Sulfate 10% active Cocam dopropyl Betaine 1.5% active
Cocam de MEA 2% active Fragrance 0.3% w w Sodi um Chl ori de 0.25% w w
Phenoni pwoB24dost2v Citric Acid To pH 6 WD 02/ 40622 PCT/ EPB(IT/EEMM734~ 22-
Testing Results 1= very good, 2 = good, 3 = satisfactory, 4 poor, 5 =
very poor Present |nvention Pol yquaterm um7 Tinme to build foam during the
pre-wash 2.1 2.1 Amount of foam during2pre-wash 2 2 Amount of foam during
main wash | | Foamtexture 1.8 1.8 Skin sensation 1.7; 1.7 Rinseability 2
2 Wet conbing 2.1 2.7 Wet grip 1.9 2.7 Drying properties 2 2.3 Drying
time 1. ﬁ-eé%m;lgsmtgonbi ng 1.8 2.7 Dry grip 1.9 2.8 Curl retention 2.1 2
Shi ne 2 il

1= very good, 2 = good, 3 = satisfactory, 4 = poor, 5 = very poor

Present Invention |Polyquaternium-7

Time to build foam during the pre-wash 2.1 2.1
Amount of foam during pre-wash 2 2
Amount of foam during main wash 1 1

Foam texture 1.8 1.8

Skin sensation N 1.7
Rinseability » 2 “ . 2

Wet combing 2.1 2.7

Wet grip 1.9 2.7

Drying properties 2 2.3

Drying time 1.7 1.7

Dry combing 1.8 2.7

Dry grip 1.9 2.8

Curl retention 2.1 2

Shine 2.1 2.1

Volume 1.9 1.8

Anti-static Effect 1.1 1.3
Manageability 2.1 2
Build-up effect 1 1

Build-up effect after 2 days 2.2 2




Volune 1.9 1.8 Anti-static Effect 1.1 1.3 Manageability 2.1 2 Build-up
effect 1 1 Build-up effect after 2 days 2.2 2 WD 02/40622 PCT/ EP01/ 12734
-23- Cl aiwa 0d40655e of an aqueous sol ution of a cationic cPODEpOER7i4n a

det ergent conposition, characterized in that the cationic copolymer is
formed froma cationic nononer and a nonionic nononmer wherein said
cationic copolymer has an average nol e@@lar weight in the range 30,000 to
300, 000 and t he aqueous sol ution has a concentration of 20 to 50% by

wei ght and a viscosity of |ess than 10,000 cP at 25C. 2. A use according to

claiml Q!Qin‘(@i ch the aqueous solution has a viscosity of from 1000 to

10, 000 25 C. 3. A use according to claiml or claim2 in which the
copol ymer conprises from25 to 90 % by wei ght of nonionic nononer units
and from10 to 75 % by wei ght of cationic nononmer units. 4. A use

accor di g Use @frgn aguenus salution of 3 cationkicopotymerio ai deiergemd compositionsel ect ed
fromthe, group.consi,sting of. unsaturated, N substituted, am des, (neth)

acryl at g@graﬁ.ﬁ%@@] ' tﬁﬁ{- th%rcary&n{q QQWWSR?%UH@%W%P C&F'@U‘ﬁ_('??”%”r"‘%@ﬂ?! ani de
and_der Vaddigi mbthePhnersin AakbCaRifObMAfmbPhalUnelvefbdl ARiduhigy 4 11

whi ch the cationic nonomer 1s selected romthe group consisting of

di al | yl wdigihtkiylthanamge 8000081t BH,0@0 ahd yhe aquemusasdylion hastahorrenirkash des,

di al kyl am.no al/g | (meth) acrylates, acid addition and %Jaternary
ammoni ulf €8/tp 4> é)b/é/yﬁight and a viscosity of less than 10,000 cP at 25°C.

2. A use according to claim 1 in which the aqueous solution has a viscosity of from
1000 t010,000 cP at 25 °C.

3. A use according to claim 1 or claim 2 in which the copolymer comprises from 25 to
90 % by weight of nonionic monomer units and from 10 to 75 % by weight of cationic

monomer units.

o
1
i

4. A use according to any of claims 1 to 3 in which the nonionic monomer is selécted
from the group consisting of unsaturated N-substituted amides, (meth) acrylates
having mono- or multi- hydroxy functional group(s) or acrylamide and derivatives

thereof.

5. A use according to any of claims 1 to 4 in which the cationic monomer is selected
from the group consisting of diallyl dialkyl ammonium halides, dialkyl amino alkyl
(meth) acrylamides, dialkyl amino alkyl (meth) acrylates, acid addition and

. b
quaternary ammonium salts thereof. oo

i

6. A use according to any of claims 1 to 5 in which the copolymer has a molecular
weight of from 30,000 to 300,000.

7. A use according to any claims 1 to 6 which the aqueous solution contains a

preservative.



6. A use according to any of clains 1 to 5 in which the copol yner has a

nol ecul ar wei ght of from 30,000 to 300,000. 7. A use according to any
clains | woos4osi ch the aqueous sol ution contains a presPCVAPINERIIAND

02/ 40622 PCT/ EPO1/ 12734 -24 8. A cosnetic fornulation conprising a
cationic copolynmer and water and/or pggrreti cally acceptabl e sol vents,
characterised in that the fornul ation s been fornmed using an aqueous
solution conprising a cationic copolyner with nolecular weight in the
range 30,000 to 300,000 having a concentration of 20 to 50 % by wei ght and
a Vi sco8i Aycasimétesermhkation Hon@iHsindaaatidhic.copolymer and water and/or

cosmetically acceptable solvents,

characterised in that the formulation has been formed using an aqueous solution
comprising a cationic copolymer with molecular weight in the range 30,000 to
300,000 having a concentration of 20 to 50 % by weight and a viscosity of less than
10,000 cP at 25°C.



