| .1 1 OCT 2004 USE OF A QUATERNARY AMMONI UM ALKYL HYDROXYETHYL CELLULGCSE
ETHER AS A CONDI TI ONER FOR HAIR AND SKIN The present invention relates to
the use of a certain 5 quaternary ammoni um cel | ul ose et her 'ﬁlgréﬁﬁagme

whi ch has i nproved conditioning properti es as conpared to prfor*kn
derivatives of this type, as a hair and skin conditioner. Cationic

cel lul ose derivatives containing 2-hydroxy propyl trialkyl amonium
chloride groups are widely used as 10 conditioning agents in hair care and

skin care products and a nunber of publications deal with this subject,
see for elERIOF #hQUAIRRERRY, PBEMQEWMW, EPRAAYETIYL GERRPHPSE oSer .
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15 cationic cellulose derivatives are able to bind to anionic
sites that are present on natural keratins, such as hair and
skin. The hair thereby becomes easier to untangle when wet-
combing, and when the hair is dry it will be more smooth,
shiny and manageable. Both the combing forces and flyaway of

20 the hair will be reduced. For skin, the cationic cellulose
derivatives impart smooth feel, emolliency and skin
protection.

The ability to act as a conditioner depends on how
much of the substance is deposited onto the surfaces of the

25 hair or skin, and alsoc on how much of it is remaining after
rinsing. The reegistance to rinse off is called substantivity,
and a good conditioner ought to have a large substantivity.
However, too much substantivity might be negative, since
there must not be a build-up of the conditioner on the hair

30 on repeated use. The build-up will cause the hair to look
lank, as well as to feel stiff and heavy.

The production of cationic cellulose ethers of the
above-mentioned type has been described for example in US
3472840. They are obtained by reacting a cellulosic material

35 with a 2,3-epoxypropyltrialkyl ammonium chloride or with a 3-
chloro-2-hydroxypropyltrialkyl ammonium chloride in the
presence of aqueous alkali hydroxide. The starting cellulosic



presence of aqueous al kali hydroxide. The starting cellulosic 2 2 1 D CT 20
mat eri al may be unsubstituted cellul ose or a cellulose ether derivative,

such as hydroxyet hyl cellul ose, hydroxypropyl cellul ose or
cel l ul ose. Hydrophobically nodified celfulose et hers, where 2ﬁLQ%% 200t

hydr ophobi ¢ group has at |east 10 carbon atons, and containing a
quat ernary ammoni um salt group, have been described in WO 00/ 06656 as
rheol ogy nodifiers for waterborne coatings. The cationic cellul ose
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derivatives. An early patent publication describing a .
shampoo-cream rinse composition is US 3816616, where it is
disclosed that cationic cellulose derivatives, exemplified by
cationic HEC, could be used in combination with an anionic
20 surfactant. The disclosed composition is used for cleaning
the hair as well as for conditioning it to improve the wet
combing and general appearance.
Cellulose ethers are normally described by stating
the number of alkyl or hydroxyalkyl substituents present on
25 an average per anhydroglucose unit. The number of alkyl
groups is given as the degree of substitution, DS, and the
number of hydroxyalkyl groups as the molar substitution, MS.
DS could maximally be 3, but MS could be larger since several
oxyalkylene units may be added to the same position by
30 further reaction of the hydroxyl group with more epoxide.

Now it has surprisingly been found that cationic
cellulose derivatives based on a quaternary ammonium
hydroxyethyl cellulose ether.that comprises an ether
substituent contaiﬁing an alkyl group with 2-4 carbon atoms,

35 preferably 2 carbon atoms, having a DSzjxy; of 0.1-2.5,
' preferably 0.2-2.0 and most preferably 0.3-1.5, exhibit
excellent properties as a hair and skin conditioner. For



preferably 0.2-2.0 and nost preferably 0.3-1.5, exhibit excellent
properties as a hair and skin conditioner. For 3 2J OCT 2004 exanple, the
guat er nary anmoni um hydr oxyet hyl cellul ose ether exhibits am h nffreagpe d
substantivity to hair, wi thout showing 3 any build-up after repetitive
shanpooi ng. Hair that has been treated with the above-nentioned cellul ose
ether also show an 5 i nproved wet conbability as conpared to hair that has
been treat ed with prior art cationic hydroxyet hyI cellul ose ethers. The
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1.5-2.8. The MSquaternary ammonium i§ typically 0.02-2.0,
preferably 0.04-1.0 and most preferably 0.05-0.5, The -
quaternary cellulose ether may also be substituted by longer
hydrophobic groups, such as groups containing a hydrocarbon
group derived from a glycidyl ether or a chloreglyceryl ether
20 of a C5 to €22, preferably C10 to Cl18, alcochol or alkyl
phenol that is preferably ethoxylated, or from a CS to C22,
preferably C10 to C18, alkyl halide. If so substituted, the
product typically has a DShydrophobe Of 0.001-0.2,
preferably 0.003-0.1 and most preferably 0.005-0.02. Examples
25 of such longer hydrophobic groups can be found in US 4 228
277, EP-A-390 240, EP-A-426 086 and WO 00/08058. In addition
to the alkyl groups with 2-4 carbon atoms, the cationic
cellulose ether may also contain other alkyl groups, such as
methyl groups. The methyl groups may for example be present
30 in an amount yielding a DSpethy: of 0.2-1.2.
The cellulose ether has a maximum of three positions
that may be substituted, and the substituents may have the

general formula



a :21 OCT 2DD~ (CPH2pOym *CH2CHO) -4CgH2gOr (CH2C HOyy -R5 , , (1) CH2
QAC2HO-R4 Rt N--R3 X R2 CH2 1 +E where p and q independently is 2 or 3,
mis a nunber between O0-5, x is a nunber between 0-2, t is agn AUgBe @m
between 0-5, y is a nunber between 0-2¢ z is a nunber between 0-10, [Rl R2
5 and R3 independently of each other is an alkyl group with 1- 22 car bon
atons, preferably 1-4 carbon atons, R4 is a hydrocarbon group with 5-22
carbon atons, preferably 10-18 carbon atons, R5 is an al kyl group with 1-4
carbon atons or H and X- is an anion, such as halide. 10 The quaternary

ammoni um cel | ul ose gt her ~0f ve sly be used as a
conponent in a cﬁﬁ?fﬁeﬂ?ﬁébgﬁgﬂgg_%ﬁ%@? Q(Eglﬁq—i@vc%ﬁl tioning
shanpoos, in a hair conditiones, in a body wash orl in bar soaps) A
suitable fornulation for a cond® onlng shanpoo orcbbdy wash 15 contains

1) a nonoinic, an anionic or an c surf a_ -bl end thereof
in a total anobunt of 5 to 300, Qﬁgqéﬁi ?410 t -38 5@ 0.% to 5a thickener
and 20 3) 0.05 to 20, preferably 0.1 to 1% and nost, preferably 0.2 to

0.5% of a quaternary anmoni um al kyl hydroxyet hyl el I ul ose et her
according to the invention, the conposition having a pH between 5.0 to 7.0.
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carbog and R; independently of each other is an alkyl group with 1-
22 carbon atoms, preferably 1-4 carbon atoms, R, is a
hydrocarbon group with 5-22 carbon atoms, preferably 10-18
carbon atoms, Rs is an alkyl group with 1-4 carbon atoms or
H and X~ is an anion, such as halide.

0 The quaternary ammonium cellulose ether of the
invention may advantageously be used as a component in a
conditioning shampoo, including 2-in-1 conditioning shampoos,
in a hair conditioner, in a body wash or in bar soaps. A
suitable formulation for a conditioning shampoo or body wash

15 contains
1) a nonoinic, an anionic or an amphoteric surfactant or a
blend thereof in a total amount of 5 to 30%, preferably 10 to

20%
2) 0.2 to 5% thickener and
20 3) 0.05 to 2%, preferably 0.1 to 1% and most preferably 0.2

to 0.5%, of a quaternary ammonium alkyl hydroxyethyl
cellulose ether according to the invention,
the composition having a pH between 5.0 to 7.0.
Suitable examples of nonionic surfactants are
25 alkoxylated alcohols, alkyl polyglycosides, alkoxylated
sorbitan esters, alkoxylated monoethanolamides, alkoxylated
fatty acids and alkoxylated glycerides. The alkoxylates could
contain a hydrophobic alkyl or acyl group with 8-22 carbon
atoms, and the alkyleneoxy groups could be ethyleneoxy or
30 propyleneoxy groups and the number of these groups could be
between 2-15, preferably 3-10.



atonms, and the al kyl eneoxy groups coul d be ethyl eneoxy or 30 propyl eneoxy
groups and the nunber of these groups could be between 2-15, preferably
3-10. 5,21 OCT 2004 Suitable exanples of anionic surfactants 2tejcal Ryk

sul phates, al kylaryl sul phates, al kyl et her sul phates, alkyl and al kyl aryl
sul phonat es, ol efi nsul phonat es, secondary al kyl sul phonates, sodi um acyl

| set hi onat es, nonoal kyl 5 sul phosucci nates, acyl-Nal kyltaurates and
protein-fatty acids condensates. Suitable exanples of anphoteric
surfactants -are N alkyl betai nes, N-al kyl glycinates, N--alkyl :
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such as sgdllpﬁbﬁlal:@rsl d%dalﬁm’ﬂ&?lu@@ﬂrﬁrdr%esa GRidddsa ether, e.g. 15
et hyl hydro ﬁethyl cellulose %éghetlc poly such as Iyacryllc
aci d deri vath PEQSUESP%%qQﬂWHQ?Xﬂ YVabRurat est aﬁﬁﬂgﬁﬂﬁﬁlﬂﬂégﬁ

pol yet hoxykatiad eofipeuatesl.n addltlon t he conp05|t|on may al so contain a
skin conpatible pH-adjustnment a perf ervatives, 20

opaci fiers, pearl eg‘ééﬁlﬁgzﬁeﬁ'?‘?m gx‘? hﬁ‘ﬁ’é’ ﬁ‘FéLca 5 %Z'l’%ﬁat"ltﬁg arsedts. The
2-in-1 shaapkps has&inbsenNabﬂawdogﬂmcinaﬁds(mea1kynﬂnmmndﬁnﬁ§jﬂnaHE§ or
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agents. Thg ﬂgﬁi ? lﬁ%ﬁgdg‘pr gﬂ%%% %nd@trhgll:}fg% q\%ﬂ'sdr[l r?arlfli % csg’ aﬁ%ﬁ?@
enDIﬂﬂentssahﬁahbeleUamBQBGdﬁGﬁt§chachd@@rwpwamhﬁtaln%gnnqaﬂdxmethyl
formul atlOBei‘;Qiﬁehabecsgﬁglhuc%&%roxgcg&w arh) Cdbbdrolaiigherab v 0.1

to 1% and nost, preferab a dquaternary amoni mal kyl
hydr oxyet hBFOBECRAF£H| 6§€l ECREr °§ceéeérﬂn§>°tla'atnﬁ@q RACHROXEHR 85850, 5 to 50,

preferably 1 to 4%heftRitrageghabilfabbyanaigehghnic salt, such as
sodium chloride oxr ammonium chloride; a cellulose ether, e.g.
15 ethyl hydroxyethyl cellulose; or a synthetic polymer, such as
polyacrylic acid derivatives, polyalkylene glycols and di- or
polyurethanes of polyethoxylated compounds.
In addition the composition may also contain a skin
compatible pH-adjustment agent, perfume oil, preservatives,
20 opacifiers, pearlescent agents, dyes, humectants and
refatting agents. The 2-in-1 shampoos most often also contain
silicons, such as dimethicones, or silicone derivatives, e.g.
gquaternium 80, as additional conditioning agents. The
conditioning shampoo and the body wash may also contain
25 emollients and active ingredients, such as vitamins.
A suitable formulation for'a hair conditiomer
contains
1) 0.05 to 2%, preferably 0.1 to 1% and most preferably 0.2
to 0.5%, of a gquaternary ammonium alkyl hydroxyethyl

30 cellulose ether according to the invention
2) 0.5 to 5%, preferably 1 to 4%, of a long chain fatty
alcohol

3) a skin compatible acid in an amount sufficient to obtain
a pH between 2.5 to 5.5, preferably 3-5 and most preferably
35 around 3.5
The long chain fatty alcohol could contain 12 to 22
carbon atoms, preferably 16-18 carbon atoms;



3) a skin conpatible acid in an anpbunt sufficient to obtain a pH between
2.5to0 5.5 preferably 3-5 and nost preferably 35 around 3.5 The | ong
chain fatty al cohol could contain 12 to 22 carbon atons, pre?ér&ﬂtﬁ%lG | 8
carbon atonms. 6 2 7 OCT 2004 The acid cBuld for exanpl e be citric, lactic,
tartaric, adipic or phosphoric acid or their salts. The conposition could
al so contain a thickener, for exanple a cellul ose based thickener such as
et hyl 5 hydroxyethyl cellul ose. Another optional ingredient is a quaternary

ammoni um _sur f act ane SyeRaAgolaR0 toil exlindild Bek i cquals Akt pno- di- and
triacyl ester quats. The quaternary conpou may al so be oxyl ated. 10
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a bar 5soaphyamﬁﬁyémnglacgauugag@ cel lul ose derivative of t he present

i nvention. The bar so could eith be of ,the ¢onbi ar mhl
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for a bar soap con
ani oni c SLﬁﬁhﬁxx&ﬂteﬂuﬂtar a soap, or an anphoterlc surfactant or a 25
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i nvention. @RsSuithate xesp! §619b1801 9Rkaminsl aalhal! hydh&Hddie ester
containing either a long chain fatty acid or a long chain
fatty alcohol.

15 5till another embodiment of the invention is a bar
soap containing a cationic cellulose derivative of the
present invention. The bar soap could either be of the combi
bar type, which includes natural soap as well as synthetic
surfactants, or a syndet bar, which only includes synthetic

20 surfactants. In addition, it could also be a bar soap that
only includes natural soap.

A suitable solid composition for a bar soap contains
1) an anionic surfactant, which is a synthetic anionic
surfactant and/or a soap, or an amphoteric surfactant or a

25 blend thereof in a total amount of 40-50%

2} 10 to 60% of a plasticiser
3) 0.05 to 2%, preferably 0.1 to 1% and most preferably 0.2
to 0.5%, of a quaternary ammonium alkyl hydroxyethyl
cellulose ether according to the invention.

30 | Suitable examples of anionic surfactants are alkyl
sulphates, alkylarfl sulphates, alkyl ether sulphates, alkyl
and alkylaryl sulphonates, olefinsulphonates, secondary alkyl
sulphonates, sodium acyl isethionates, monoalkyl . .
sulphosuccinates, acyl-N-alkyltaurates, protein-fatty acids

is condensates, and fatty acid soaps.

Suitable examples of -amphoteric surfactants are N-
alkyl betaines, N-alkyl glycinates, N-alkyl aminopropionates,



sul phates, al kylaryl sul phates, al kyl ether sul phates, alkyl and al kyl aryl
sul phonat es, ol efi nsul phonates, secondary al kyl sul phonates, sodi um acyl

i set hi onat es, nonoal kyl sul phosucci nat es, acyl-N—aIkyItauraEgg, T 200
protein-fatty acids 35 condensates, and®l fatty aci d soaps. itgﬁlg
exanpl es of -anphoteric surfactants are N al kyl betaines, N alkyl

gl yci nates, N-al kyl am nopropionates, 2 1 DCT 2004 N-al kyl

i m nodi propi onates or al kyl imdazolines. Especially suitable exanples are
cocoami dopropyl_ betaine, cocodinmethyl betaine, cocoanphocarboxy glycinate,
cocoarrphocawaWerdplmsc@gonh@nébes or alkyl poigamphdnesrbBspeatadlys
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asphalt emu Sirrca |on Tield rheol ogy control, pharnaceutlcal

appl @at i ons such &'@ec@matmg.'rm;anta;nmmnsmlce:nhﬂrmmatﬁlers vcbfsdxisd:f iers,

Vi scose pr 9.4 1R S {Ef?h Hﬁm

preservat [ \?/%%%%TQe 3'qua el%%alﬁy %éml?rg%iu fggle? }f}giseég?h%r o) % 5 present

i nventi on AEWORE O3 PFARYEd ShiYeferdroniatHuts celkkelosrd a¥e feplulkbapie US
3472840. Thehandel/walt drhenixeidtey aﬂsmféﬁpﬁl fa tHESIPI eSSt Bow b £ Onal , but

et or ol Ui tgel e A o ool g2 SAT e PRORL 830

15 in alcoholic hair styling gels as well as in alcohol based
hair sprays. The cellulose ethers, as well as the
formulations thereof, can also find use in paper processing,
detergents, fabric care, hard surface cleaning, hair
colouring, plasters, coatings formulas, wining agents,

20 asphalt emulsification, oilfield rheology control,
pharmaceutical applications such as coating agents for solid
products or viscosifiers, viscose processing, and as a
transfer agent of substances such as preservatives.

The quaternary ammonium cellulose ether of the

25 present invention may be produced by general methods
described in for example US 3472840. The order of the
different steps of the process is optional, but preferably
the quaternary ammonium compound, e.g. a cationic epoxide
such as glycidyl trimethylammonium chloride, or the

30 corresponding halohydrin, e.g. 3-chloro-2-hydroxypropyl
trimethylammonium chloride, is added to the prefabricated
hydroxyethyl cellulose ether comprising an alkyl group with
2-4 carbon atoms, the alkyl group having a DSaiky1 ©f 0.1-
2.5. The prefabricated cellulose ether is made by adding an

35 epoxide, such as ethylene oxide or propylene oxide, and an
alkyl halide, such as ethyl, propyl or butyl chloride, to
alkali cellulose. If this route is followed, the'



130 corresponding hal ohydrin, e.g. 3-chloro-2-hydroxypropyl t rime thyl
ammoni um chloride, is added to the prefabricated hydroxyethyl cel | ul ose

et her conprising an al kyl group with 2-4 carbon atons, the; Qm %@@
having a Mal kyl O 0-1- 2.5. The prefabBicated cel I ul ose eth r J e by

addi ng an 35 epoxi de, such a's ethyl ene oxide or propyl ene OX|de, and an
al kyl halide, such as ethyl, propyl or butyl chloride, to alkal
cellulose. If this route is followed, the 8 .2.1 OCT 2004 prefabricated

cel | ul ose ether s, start,i terJaI gg@ferabl has a
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The EHEC or HHEC derivative st mat eri quat er nary
annDn}%n1gr qﬁfoggﬁ ggpmgﬂpent1oned nonionic cellulose derlvatlves

may also be further reacted with other alkyl halides, for
example with methyl chloride. The preferred starting material
is ethyl hydroxyethyl cellulose (EHEC) or hydrophobically
modified ethyl hydroxyethyl cellulose. The most preferred

20 EHEC materials include, but are not limited to, water soluble
or swellable BEHEC derivatives and/or alcohol soluble (e.g.
ethanol} EHEC derivatives. It should also be understood that
substituted EHEC derivatives (e.g. methylated, carboxy-
methylated oxr hydroxypropylated EHEC) are within the scope

25 and meaning of the EHEC starting materials.

The EHEC or EHEC derivative starting material is
provided with quaternary ammonium groups through various
methods known to those of ordinary skill in the art. To
prepare cationic EHEC derivatives omne can start either with

30 cellulose or with cellulose that has already been reacted
with ethylene oxide and ethyl chloride and optionally with
other non-jonic and/or anionic alkylating agents. To provide
the EHEC or EHEC derivative with the cationic group an

_ etherification reaction in the presence of caustic soda may

35  be performed with either 3-chloro-2-hydroxypropyl

trialkylammonium chloride or a glycidyl trialkylammonium



met hods known to those of ordinary skill in the art. To prepare cationic
EHEC derivatives one can start either with 30 cellulose or with cellul ose
that has al ready been reacted w th ethyl ene oxide and et hyl H{oride and
optionally with other non-ionic and/ o anionic al kyl ating é%i d. 26Pb
provide the EHEC or EHEC derivative with the cationic group an
etherification reaction in the presence of caustic soda may 35 be perforned
with either 3-chloro-2- hydroxypropyl trial kyl ammoni um chl oride or a

gl ycidyl trialkylamonium9 21 OCT_20Db chloride. Preferably all three

al kyl groupShapgifg: njretgrahpy, 2ad thregeadbipodnaypsi SfcaWerBd ow. CH2 -
CH - CH2 - MoupkCHEd 2nCthb éo%o@ﬂda @hhgaayadhﬁéu@wmopyl t r inethyl
anmoni um ch r|de (CHPTAQ)  CH2 - (CH3) 3 0 10 dycidyl
trinethylannnnlun1c%¥br| (GIAE Vﬂ%n us“ﬁb’@Hﬁ*AC one equi val ent al kal
metal hydroxide wi| ponsuned to formthe epoxide, which is the

reagent that takes |n the etherification reaction, and one equival ent
of NaC will be pro ced OFhe reaction of GTAC 15 with EHEC needs only a
catal ytic aB‘QUh]loﬁcf: akaﬂroﬁppnbpymydrdmedhylhmmoaiamt bt letticdd f(iCEPTAG) S
perfornmed by the uenc rst .ﬁact(&%)the al kali cellulose with

et hyl ene oxi de an hyl hIo fter éh the etherification with
CHPTAC or GTAC is peXforfred mnthout a purification of the 20 EHEC, sone of
t he CHPTAC or GIAC might also react with the by-products resulting from
the etherification with ethylene oxide and ethyl chloride. This is also
the ch8e whéhyehdyl cintnethrhamsaniimhcbinyidae (6XRGE, ethyl chloride and

CHPTAC or GTAC i s yafdd QidBehy atudTec SGRE &iBvaflher atRhheNmetBHEC 25
derivatives, can be_derjved in the sane way as the 2- r oxypr,opyl,
trimet hyl aanﬁS#‘BFﬁ’rcEHE@-H%rlP%a??Q%UT%dpF@pﬁ?‘éﬂ t]éﬁdeﬁgﬁggﬁl* \E{YE‘&E &t do
So are knowbeaderithe-ladt . takes part in the etherification reaction, and
one equivalent of NaCl will be produced. The reaction of GTAC
15 with EHEC needs only a catalytic amount of alkali metal
hydroxide. In case the etherification is performed by the
sequence of first reacting the alkali cellulose with ethylene
oxide and ethyl chloride, after which the etherification with
CHPTAC or GTAC is performed without a purification of the
20 EHEC, some of the CHPTAC or GTAC might also react with the
by-products resulting from the etherification with ethylene
oxide and ethyl chloride. This is also the case when the
etherification with ethylene oxide, ethyl chloride and CHPTAC
or GTAC is performed at the same time. Other cationic EREC
25 derivatives can be derived in the same way as the 2-
hydroxypropyl trimethylammonium EHEC derivative is prepared
and general processes to do so are known in the art.
Production of water swellable and water soluble
polysaccharide ethers in general is done by suspending the
20 polysaccharide in a diluent. Suitable diluents include but
are not limited to ethanol, isopropyl alcohol, tert-butyl
alcohol, acetone, water, methylethyl ketone and mixtures
thereof. The reactions may be conducted in a relatively large
amount of diluent or with a minimal amount of diluent as
35 desired, i.e., using either a so-called slurry or a so-called

dry process, respectively.



Production of water swellable and water soluble polysaccharide ethers in
general is done by suspending the 30 polysaccharide in a diluent. Suitable
di luents include but are not limted to ethanol, isopropyl algahol
tert-butyl alcohol, acetone, water, netthylethyl ketone and A&Qtﬁ?@gm@
thereof . The reactions may be conducted in a relatively large anount of
diluent or with a m nimal anount of diluent as 35 desired, i.e., using
either a so-called slurry or a so-called dry process, respectively. 10 r21
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e.g. CHPTAC , at a suit e | . I me sufficient
to prd¥i de dpgradatien ofefdle glkajgsred maolirsacnhanida inalymex heltats onic
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agents, e.qg. I,c al kylating _reagents are allowed to react, or

non: | o
al kal i neté?hﬁoﬁ}gﬁg&ﬁﬁFFB AR B k¥staht™meousl y reacted with the
di fferent al kyl ati ngorrengeprodubtivi e aaldadridaliicv@olgaeiddiaidd), ithd o

bt 25 beeden Raphselby Il il ee orcei 48 bl g oty ©
sel ectF vi t ynemdionigi alkydhtihg oseigntites aldd.atdbiylene oxide and ethyl
chloride, followed by the reaction with the cationic
alkylating reagent, e.g. CHPTAC or GTAC, at a suitable
- temperature and for a time sufficient to provide the desired
level of substitution. Altermatively, the cationic alkylating
20 reagent may be added first, after which the other alkylating
agents, e.g. non-ionic alkylating reagents are allowed to
react, or the alkali metal polysaccharide may be -
simultaneously reacted with the different alkylating
reagents. A further alternative reaction path is to purify
25 the non-ionically modified polysaccharide before the cationic
alkylating reagent is added. This generally increases the
reaction selectivity and/or yield of the cationic alkylating
reagent.
In another embodiment of the present invention also
30 other non-ionic and/or anionic alkylating reagents are
incorporated in the reaction step, either added before, after
or together with the ethylemne oxide, ethyl chloride and
cationic alkylating reagents. Also here the cationisation may
be performed after the already alkylated nonionic and/or
35 anionic polysaccharide has been purified. Suitable examplés
of these other alkylating reagents are hydrophobic epoxides
ox halides containing a hydrocarbon group with five or more



reagent. In another enbodi nent of the present invention also 30 other
non-ioni c and/or anionic al kylating reagents are incorporated in the
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cationisation may be perfornmed after the already al kyl ated noni oni ¢ and/ or
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15 coatings. The cellulose ethers disclosed in said publication
contain at least one hydrophobic group selected from the
group consisting of aryl, alkyl, alkenyl, aralkyl and
mixtures thereof, and having at least 10 carbon atoms. In
addition to said hydrophobic group the cellulose ethers also

20 contain at least one quatermary ammonium salt group. However,
the presence of these hydrophobic groups is not essential for
the present invention. Therefore, the invention also relates
to the quaternary ammonium hydroxyethyl cellulose ethers per
se and a process for their production, with the proviso that

25 the cellulose ethers do not contain any hydrophobic group,
selected from the group comsisting of aryl, alkyl, alkenyl,
aralkyl and wmixtures thereof, and having at least 10 carbon
atoms, the hydrophobic group not being a part of any
quaternary ammonium group.

30 The following examples are illustrative of the
invention, and should not be considered as limiting thereof.

Example 1
2-Hydroxy-3- (trimethylammonio)propyl ethyl hydroxy-

ethyl cellulose ether chloride (Q-EHEC) was produced by'the

35 so-called dry process, using a Drais reactor equipped with a
plowshare mixer. The starting material was ethyl hydroxyethyl
cellulose ether (EHEC) with a purity of about 95% on dry



sel ected fromthe group consisting of aryl, alkyl, alkenyl, aralkyl and
m xtures thereof, and having at |east 10 carbon atons, the %ﬂroghobi C
group not being a part of any quaternary ammoni um group. 30 0o 208k ng
exanples are illustrative of the invention, and should not be considered
as limting thereof. Exanple 1 2-Hydroxy-3-(trinmethylamonio)propyl ethyl
hydr oxy- ethyl cellul ose ether chloride (Q EHEC) was produced by the 35
so-called dry process, using a Drais reactor equipped with a plowshare

mxer. The sdaqd | NBnaBkBRECLs¥ASHRENY a»@&%?xe%gﬁé, ofe ! ¥l 958 ghher (EHEC)
with a purity of about 95%aon dry 12 2 1 D 2 basis. The EHEC used had
an aver age MEXAYR DSartyndCén? - Qveri¥samsErh B 0df Theo Broglghield = 280) The

Brookfi el d yidss®st{ Vait 28Nc6R8ERBEARELAN 08T thBeEREECGYABS 22800 + 450 mbBas

wi th spindle/speed, 3/12, Whlag ?orres Qnds to an average 5 de%ree of

pol yner i satfidit Gipimdle fapeedodl 42yi which, corepsgendaoFec aPaAVRERgRt of
arounds 180 qi¥reS9F GpeMymdridatRby 6f tbe. EnECswWasudddetelld an2abetagbrais

reactor. After the reactor, had been cl d 70 g of 87 w % aqueous
i sopr opy! é‘fc’?‘tﬂfd‘} an SRt W e?rﬂﬁggsggﬁyg Oon 10 the reaction mass while

stirring. After thaseaptam tOniznmolhadfbeke EEPOgs uaddedatbi ar egsenl

at nosphere x 0 0% e |yt | was je he .react or.
After sti rD %%nlg?é % oerEIchth]?n‘ n'%f%%gZQigg %@%&%% %qﬁ%%ﬁfs}eg%l ﬁ?lggﬁgo:‘;ﬂ?)% ot' §7
chl or o- 2- hywtroaguapyd 1sopeebyl aatoohai ahtlof b de¢ wateudvesd Eprayetihen

reactyqy . Thep the JEfmerald ewl?ilé“@tifﬁ%é“;\#ﬁ@? thdNiel et bopeunpad.
been ‘at roomteénperature, was fal sed to C."The réaction mass was

mai nt ai ned Bd Hfen thrgnght wrde¥ R phbragansatBosphpret 49t ReJr 8dchi BA%

after whi chgulectth NdBUtES hEE6N Dita addabéant of tRaUpesSEacet hgtagi d. Then
the 20 reactqr_was utnl oadgd..The gré)d%gt was_ purified % first di sser5| ng
the materfatFashETat Bt2r §15 C3: S8 HTUFPR? FRILHLPRLsParry was

filtrated @hdofu-thdaryduoifprsbypl webhétlyybhaibonium chloride was added
15 to the reactor. Then the temperature of the reaction mass,
which until now had been at room temperature, was raised to
65°C. The reaction mass was maintained at this temperature
for two hours to complete the reaction, after which it waé
- neutralised by addition of aqueous acetic acid. Then the
20 reactor was unloaded.

The product was purified by first dispersing the
material in hot salt water (15% NaCl; 90°C) after which the
slurry was filtrated and further purified by washing with
additional hot salt water till the quaternary ammonium by-

25 products were removed to a level of < 0.2% by weight. This
was checked by using Capillary Zone Electrophoresis analysis
methods. The nitrogen content as determined by a Kjeldahl
analysis of the purified (but still containing 3 wt% NaCl} Q-
EHEC was 1.05 wt%, which corresponds to a MSguaternary

30 ammonium ©f 0.24. This product is hereafter referred to as
Q-EHEC A. - |

An analogous product was produced from an ethyl
hydroxyethyl cellulose ether with a DSerpyy of 0.9, a
MSnydroxyethyl OFf 2.1 and a Brookfield viscosity at 2%

35 concentration of the EHEC of 300 + 60 mPas with spindle/speed
1/12, which corresponds to an average degree of
polymerisation of 300, and which would yield an average



additional hot salt water till the quaternary ammoni um by 25 products were
renoved to a level of < 0.20 by weight. This was checked by using
Capi | | ary Zone El ectrophoresis analysis nethods. The nitrog@) 86htZt as
determ ned by a Kjeldahl analysis of tibe purified (but still containing 3
wt* NaCl) @ EHEC was 1.05 vt o , which corresponds to a Msquaternary 30
ammoni um of 0.24. This product is hereafter referred to as QEHEC A An
anal ogous product- was produced froman ethyl hydroxyethyl cellul ose ether
with a DSethyl of 0.9, a Mshydroxyethyl of 2.1 and a Brookfield viscosity
at 2-1. 35 moheenlant weagbt oOlfe aEpEBBdB03000 . 5ThaPad twodens siantieayts pded

1/ 12, which r d p la | fg-300, and
ahi oh woul 4 gl B B 8 e P A B € B A TR i el o3nd 80
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anal ysi s Wa@hi’sgﬁrodﬁ@tcmscﬁé.’réﬁﬁeagsrTe‘Eei‘rE@qt'ét &ENBLmRETRN LM of 0.21.
This product is hereafter referred to as Q EHEC B. Exanpl e 2 The surface
t ensi oft was det er ni¥e¥BLeof ding to du Nouy (DI N 53914) at 25C for a 0.1"6
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chl ori@e wichloridey dt@x§EChythat @eré wused cadbrefteenaey .ammoni um of

Product Surface tension (mN/m)
Q~-EHEC A 49

Q-EHEC B 49

Leogard GPT (Q-HEC) (reference) 60

Polymer JF 400° (Q-HEC) 65
(reference)

Water (reference) 72

Leogard GP is a hydroxyethyl 2-hydroxy-3- (trimethyl-
ammonioc) propyl cellulose ether chloride with a
MShydroxyethyl ©f 1.8 and a MSguaternary ammonium OF

15 0.38
’Polymer JR 400 is a hydroxyethyl 2-hydroxy-3- (trimethyl-
ammonio) propyl cellulose ether chloride with a

MShydroxyethyl ©f 1.9 and a MSquaternary ammonium ©OF

0.35
20
It is evident from the surface tension values that the Q-EHEC
derivatives are more surface active than the Q-HEC
derivatives.
Exanple 3
25 The foaming behaviour of the two Q-EHEC products from

Example 1 was compared to the same references as in Example
1. The foam was measured as mm focam produced in a 500 ml
measuring cylinder with a 49 mm inner diameter from 200 ml
0.05% solution of the quaternary ammonium cellulose ethers in



15 0. 38 2Pol ynmer LTR 400 is a hydroxyethyl 2-hydroxy-3-(trimethyl-
anmoni o) propyl cellul ose ether chloride with a Mshydroxyethyl of 1.9 and a

Msquat ernary anmoni um of 0.35 20 25 It is evident fromthe sygface tension
values that the Q EHEC derivatives ard#nore surface activeﬁgi t B8 Q HEC
derivatives. Exanple 3 The foam ng behavi our of the two Q EHEC products
from Exanple 1 was conpared to the sane references as in Exanple 1. The

foam was neasured as nm foam produced in a 500 m nmeasuring cylinder with
[nary

a 49 mminn m 2 0.,050.sal uti.on f the I
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val ues it ils obvious that the QEHEﬁ? Ehnrlva \fes ar ¢ be élre anmers than

the Q HEC derivatives. Exanple 4 (mm) (mm)

Product after 0 min after 5 min

Q-EHEC & 74 72

Q-EHEC B 72 61

Leogard GP (reference) 20 . 5

Polymer JR 400 14

(reference)

From the foam height values it is obvious that the Q-EHEC
derivatives are better foamers than the Q-HEC derivatives.
Example 4
The substantivity of the cationic cellulose

10 derivatives was investigated by ESCA {Electron Spectroscopy
for Chemical Analysis). There is an elaborated descriptiom of
this technique in e.g. the electromnic version (year 2000) of
Ullmann“s Encyclopedia of Industrial. Chemistry, Chapter on
Surface Analysis. R Q-HEC derivative was used as a reference

15 for the ESCA measurements.

Description of method:

A 1% solution of cationic cellulose derivative was
prepared in distilled water.

A normal brown hair was first washed with a 10%

20 sodium lauryl sulphate (SLS) solution for one minute. The
hair was dipped into 5g of the SLS solution and washed by
rubbing the hair between the fingers. After washing the hair
was thoroughly rinsed with distilled water. The hair tress
sample was then split in two, one part for the blank, the

25 other for the treatment. The portion for the blank was set
aside to dry. For all blanks, the N* value was =zero.

' The washed hair was dipped into 2.5 g of the cationic
cellulose derivative solution and rubbed between the fingers



The Substantivity of the cationic cellul ose 10 derivatives was investigated
by ESCA (El ectron Spectroscopy for Chem cal Analysis). Therg i@can

el aborat ed description of this technique in e.g. the electr Hi Uil on
(year 2000) of Ul mann's Encycl opedi a1®f |ndustrial. Chem stry, Chapter on
Surface Analysis. A Q HEC derivative was used as a reference 1S for the
ESCA neasurenents. Description of nethod: A 1% solution of cationic

cellul ose derivative was prepared in distilled water. A normal brown hair
was first washed with a 10a_. 20 sodium | auryl .sul phate (SLS) .so] ]L.ltiOI’l for
one m nut e fOMhORe NS Fhipdip Hnt RS LRATQUEIS] SiNFeR | Jdapdl AMeRekP by
rubbi ng t hgihaigbet ween the fingers. After washing the hair was
thoroughly rinsed with distilled water._The hair tress sanple was then

split in tvde R IRTHERe pfahiRerirmed dhdekS¥she treat ment. The
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m nut e. Theneziy waslehealddtat Iomset et Ridnededst desgriloed. idhehdIGA

measur enen m?? rfarned as follows: XPS spectra were collected at room
terrperaturgz H&SBO% %&"l“ﬁe&t'ﬂ ectroni cs 5600ci el ectron spectroneter.

Bi ndi ng energy sc8ewmpdalsi lfoat iemeryasnadyfsdsnwereas td&saey ifomomias theaE- 42
ASTM 902 d Aty I f er ' . Igé_qi o) e t he
m d- poi nt g?‘%@g%lhggﬁgﬁg?ﬁ%’g ttﬁl\eé h%/.el r r)é?s%g\geglgt}%g e ééloggr 2%‘?‘313%@?% y

achi éfed. HBPrOAnEAbI Ywechisyest-ed Hrsimdddnaso wergr sewdiad Befigren dovor
masks, (PHtppabt nt1812448b1le0 deRled: ddikd | Dipds park! ana1ve paial hela

I nst runent con%r,ol, data collection and _data anal ysis were all perforned
wi th Physi EBf ELRTEFoRPCPlpBAK papaldedivare running on a HP Vectra
Pentium PC. Quanti fAkt®#0ment control, data collection and data analysig

were all performed with Physical Electronics PC-ACCESS
15 software running on a HP Vectra Pentium PC. Quantitation

calculations were based on measured peak areas and empirical

instrumental sensitivity factors within the above mentioned

software. Curve fitting analysis employed an integral

background and mixed Gaussian - Lorentzian peak shape. The
20 XPS qguantities are expressed as atomic percent.

The amounts of N' in the cationic cellulose polymers

were determined by Kjeldahl analysis.

N content (%) in Atomiec % N” on
the polymer (by hair fibre (by
Product Kjeldahl analysis) |ESCR)
Q-EHEC A 1.05
O-EHEC B 0.93
Polymer JR 400
{Q-HEC) (reference) 1.75 0.55

Although the amount of positively charged nitrogen adsorbed

25 on the hair fibre is equal for the Q-EHEC derivatives and the
Q-HEC reference, the total amount of polymer adsorbed must be
almost twice as large for the Q-EHEC derivatives since the
N* content in the Q-EHEC polymer is only about half of the
amount in Q-HEC. ’



cal cul ati ons were based on neasured peak areas and enpirical instrunental
sensitivity factors wthin the above nentioned software. Curve fitting
anal ysi s enpl oyed an integral background and m xed Gaussian511Uﬁnemmxian
peak shape. The 20 XPS quantities are ®xpressed as atom c percent. The
anounts of N+ in the cationic cellulose polymers were determ ned

by' Kj el dahl analysis. N content (% inAtomc % N on the polyner (byhair
fibre (by ProductKjel dahl anal ysis)ESCA) Q EHEC Al. 050.5 Q EHEC BO. 930. 6

Pol ymer JR 400 (Qlﬁg%mé%efgrence)l. 750. 55 Al t hough the anount of
positively charged Bn?adsorbed 35 on the hair fibre is equal for the

Q EHEC derivati ves Tl binel @ ifrCorichel en€ebrbbewhot fbaauPHA bof mBahYMBIF
as large for t HEC deri vati ves since

adsor bed o | yost, twic e E

the N+ con(§#§¥¥ﬁ§¥ﬁPQ¥EﬁEd£56?yﬂﬁgﬂpg GHVQEgﬁgtPnﬁaFPOSPtﬂHB ofmdfnt in
bQHEC. rl_flap@fbméa' us Ekunpbehﬁ?]ﬁée(bubbglﬁlﬂgolﬂgéﬁt! ihbbeghwas rre?sured
y neans o . G ro ry. Thiis nethod ipvolves ipc oration of a
approg?iatgoFﬁLofg%%rohégﬁéa%E?Yfﬂﬁsabgﬁ?fm?EFBntﬂ§°§€fgﬁgu%§PFgﬁ?s§n8%
provi des i susfeete clepdoit iomeof hik&nesadbt iosinfjapelpmpesi.t Tadsof the
condi ti oni |+ Thi t L gue, ca 0, be us tQ_st h

bui | d-up e?fgggjtﬁl% Sc’zaon rrmij 7 p?%@%%gtﬁén s&aila‘:ﬁe#‘égf%ﬁ? E’Eg§ghuﬁ5? 10
1. Each hatP PYd&i®lmdreatmenrtsith shanpoo base solution (10b sodium
lauryl ethghsw phaltmditt Pesospara dopropyl betaine) for one mnute,

Iﬁllﬁﬁed bx r#nzhg%agnd dzﬁgpg. 2. 1.0 to 15 hair fibres were renoved from
e hdir bandF@ Yo UYL S MR Hekprbed oWt | shympee rbasaosedution 15 3.
Above- ment i{bo&édsbAitmm Ty dtHeesulehecd Cand a8edebdd Smidopropyl
betaine) for one minute, followed by rinsing and drying.
2. 10 to 15 hair fibres were removed from the hair bundle for
testing the shampoo control by microfluorometry.
15 3. Above-mentioned 10 to 15 hair fibres were re-placed into
the bundle, which was washed 2 minutes with the conditioning
shampoo solution (10% sodium lauryl ethersulphate, 3%
cocoamidopropyl betaine, 0.3% Q-EHEC and 0.03% CIFB-113
_ (4,4‘—bis[(anilino—6-[bis(2-hydroxyethyl)amino]-s-triazine-z—
20 yl)amino) -2,2” -stilbenedisulfonate; label)). Then the fibres
were rinsed with warm water and dried.

Quantification of the extent of the build-up, or lack
thereof, was achieved by carrying out microfluorometric scans
along the length of the same hair fibreg before and after

25 single and multiple applications of the labelled shampoo-
based conditioner solutions.

In the table below is collected the average
fluorescence intemnsity data for an untreated, a single-
treated and a multiple-treated sample consisting of ten hair

30 fibres. The fluorescence intensity emissions were measured at

Anax = 450 nm and are given as %-values.



t he bundl e, which was washed 2 m nutes with the conditioning shanpoo
solution (10% sodi um | auxyl ethersul phate, 3% cocoam dopropyl betaine,
0.3% Q EHEC and 0.03% ClI FB-113 (4,4 -bis[(anilino-6-This 29 peT 2004
(2- hydroxyet hyl )am no] --s-triazine-2 PO yl)ani no) ' -

-2,2' -stil benedisul fonate; label)). Then the fibres were rinsed with warm
wat er and dried. Quantification of the extent of the build-up, or |ack

t hereof, was achi eved by carrying out mcrofluorometric scans along the
length of the sane hair fihres hefore and after 25 single and miltiple
applicatidns of the |abel |%ep&¥thpoo- ased condifti oner sol Jtions. In the
table belgw is collected | ppagtysd aggr [f| uorescencle i ntensityadabapitdlondl]
untreated,j a single- treated and a mulgiple-treatjed sanpl e consis?ing of]
ten hair 30 fibres. The f iintensity enfi ssions wer|dSAB9d&red 4t
Amax = 450 nm and are givepi@s % val ues. gifigial (CHudWdphieor|tireh tmeathed
but Adsor ptji on _.not treated(single wthSinglenultigletreatnent
Product co8FPRBREr t r eat neffoRdikARER Egﬁ?‘f"”é}ﬂ‘tc}'ﬁﬁ?’%‘?'ﬁ(l e6Rt394) 5

Q EH, EC B3p/8REOZA U00. Zo POl yaTeo JR 40042154 304384 32 The O EED
deri vati vd i t _showlany conditionding polvoer build-upnton hair surflace

s did ng y g—pal y a
after mul {REEEE, Bat ment s| of the® resgect ivrd@%hanpoo®ni€ed dondi¥ithers, as

I s shown byolimer ORMRADI [SON REMAEEN (jhe s 3@ € (|r eagedgand [the gudg1 pl ¢
treated sanples—AH_scans vyielded ratther | ow ang uniform—flluorescence
em ssion-intensities, which indicates negligible build-up. Fromthe single
treat nent whtaQ-EHED teeiQaElirEsAdidndotheHIwEHNy Boalelibdaimites sdiomes- t he

enc o byofhl iy 10,5535 BE L L0 Bl gy o 400

which is Tn agreenment W th
respective shampoo-based conditioners, as is shown by the
5 comparison between the single treated and the multiple

treated samples. All scans yielded rather low and uniform
fluorescence emission. intensities, which indicates negligible
build-up. From the single treatment data, both the Q-EHEC A
and the Q-EHEC B derivatives showed the trend of slightly

10 greater affinity to hair fibre than Polymer JR 400, which is
in agreement with the ESCA measurements.

Example 6

The Diastron Wet Combability test, using the MTT 170
Diastron, was performed to measure the conditioning

15 effectivity.

The measurements were pexrformed on bleached hair
tresses. All tresses were washed with 10% sodium lauryl
sulphate and thoroughly rinsed before use. Each bleached hair
tress was combed through once to remove major tangles and

20 then combed 5 times on the MTT 170 Dia-stron at 150 mm/min.
The tress was immersed in water and gently squeezed out
between two fingers before each comb through. The computer
recorded the force (gram metric force, g) required to comb
through the tresses, and the total combing work (Joule, J)

25 was obtained by computing the area under the complete combing
force curve.

After the untreated tresses had been combed to obtain
the control value, the tresses were wet under flowing tap



The Di astron Wet Conbability test, using the MIT 170 D astron, was
performed to neasure the condltlonlng 15 effectivity. The neasurenents were
performed on bl eached hair tresses. Al tresses were washed @1 BCTFoR00k
sodi um | auryl sul phate and thoroughly 18i nsed before use. Each bl eached
hair tress was conbed through once to renove mgjor tangles and 20 then
conbed 5 tinmes on the MIT 170 Dia-stron at 150 nmmn. The tress was
imMmersed in water and gently squeezed out between two fingers before each
conb t hrough. The conput er recor.ded the forcemagran1netr|q force, g)
required t V&ER® aEnhf80GhipKelt MéBYES. THED: BeMioPdl CAEHHNIG WHULUIRAR e,
J) 25 was Eﬁﬁ@ﬂ Ewnﬁaﬁﬁﬂhgngolﬁe16h3416%d%6dﬁﬂ& QQ t%uﬁ@ﬂ@ulbhiﬂﬁce
curve. ﬁﬁte{ untrEated tresses ha&n een conbeq Bﬁiln t he cona{

val ue, the % duQEeSuRfcehBY1BRBPXAABN nd %t &BCPE“‘:L BBr? 40C
for 1 m nutce 3g h@@nalahoﬁﬁngapbmwerqehhul Q@?llﬂﬂl WHEr geantlai martgla@djtmn
(10% sodi um | auryl '

|.phat t hyl 30. .
cocoam dop |1 HB%%PE%rZEGQeg §81§§ gﬁF|EﬁPﬁ§e éy%gﬁf%@gg%ébﬁlﬁgdldﬂﬁ
gently | at thedvatmSElowikgnwatee, ZTheetrabbeb wheet thsw mmeidnsghifmraés

cor Y : by
descr 1 bed RRROHRTD PrREHGPED s, 08, BREaCETone Bre RRrc R, oo Bat s i n

conbi ng peakﬂﬁucméonrinoquhgngopkahffQHCE|Qd|uombghghaprktpébanas a result
of treal el fitiadf AEPL cALES uE'Q SELLELCRE PALLchbaBSCHAgre performed

for each cond’tloner |nvest|g t eduction of total Reduction of
peak Idonmbi F§RAckdal e c¥ibhndl 5¢€@F%EQIEFE€SA¢67HEQEEHE€fBG@G BS% ner JR

400 (ref) S@BeHraspdiessntesigvestigackgar!ly shown that both the reduction

in total anmb work as well as . the reduction of t eak
Reduction of total [Reduction of peak
Product combing worxk (%) combing force (%)
Q-EHEC A 76 78
C-EHEC B 69 69
Polymer JR 400 (ref) 58 ' 62

From these tests it is clearly shown that both the reduction
in total comb work as well as the reduction of the peak

15 combing force ig greater for the cationic cellulose
conditioners of the invention than for the. catiomnic
hydroxyethyl cellulose.

Example 7

The adsorption of the conditioner on hair fibres was

20 also investigated by wettability experiments.

Six fibers were used for each of the products and the
results reported below will be the average of six
measurements. All the fibers used weré picked from a dark
brown hair tress (De Meo Bros., New York) that had been

25 washed in sodium lauryl sulfate solution (10% SLS, hair-to-
S8LS weight ratio 1:0.5, gentle rubbing with hand for one wmin,
followed by thorough rinsing in deionised water for 15 min).

Each get of six fibres for a particular conditioner
was then subjected to the following treatment. The fibres

30 were dipped into a solution containing 10% SLES + 1% of the
respective conditioner, and the solution was gently spreading



15 conbing force is greater for the cationic cellulose conditioners of the
I nvention than for the. cationic hydroxyethyl cellul ose. 3ggle 7 _The
adsorption of the conditioner on hair fibres was 20 also in @ﬁ atlBy by
wettability experinments. Six fibers wen2 used for each of the products and
the results reported below will be the average of six neasurenents. Al
the fibers used were picked froma dark brown hair tress (De Meo Bros.,
New Yor k) that had-been 25 washed in sodium |l auryl sulfate solution (100
SLS, hair- to- SLS wei ratio 1: 0.5, gentle rubbing with hand _fqor one mn,
fol | owed by2kanst dilyh f enabing The deilres devmt dhen orinsed Wi thedeAondegs

si x fibres jftlerd ¥ t3E Ut aind Uhel dd %\%rnié&ﬁtt W?é\:@é!?iffé?dekﬁei:ﬂﬁents

following treatnent. The_fibres 30 wer I nto a solution containing
10% SLES + WeFeoPamiornad ded i Gl abkahe i érfhl%ons hehe of et 8rt wasggendey

spreadi ng :H&H 1113( %&m&i@aé%xﬁbreﬁleﬂﬁﬁ %f@a@et hgy k0680 tWet h

dei oni sed mater for s and dried qvernight. Wettability experlnents

vere perf oriied Wbtk Faxee Scapneth h%s%é%otrh%cwﬂa%mympnshe €.
partial |y agrdifilanres vearerated |dFied Wiaatighy dﬁam tfge dipp¥ét ihng
Force Scanner ba ed on the Vvuﬁﬁlny rinciple. res, re t hen dried
over ni ght Qg aion o0& e AP, AR HatRT e IR i BhERIF At er |
gently wit Ifidu&\&n,fonira eftby QﬁlrmﬁeeaNanmLﬁ@@dIChghmed ‘Bighs nwadhdenweas done
3 timest aguLe tot |._cqverage, Qf the fi u he p
condi ti one?‘l(iail 'hi’p&?n %\Hehqiﬁ "\%aci?q’ qgag{ehe )#) tg['f s‘éﬁ% éﬂlﬂ% at r‘f‘%gh the
over rilght pngtet comatile omett adnmPcrlgudremmmmntwaqiexﬂg)r ntglee ﬂnb:seaoueueyl el d
8t, the coghgg g Q%péﬁg% gﬁ“:gmgﬂgﬂ é gﬂé Qﬁfe éﬁ&er t he
escri sanp

vvashl ng step t he cont roI

dei oni sed RErEPTH@SY-niTHE t"@ulﬂm@e@t@el%:l éabcmcmxtaaﬁy asx$1¢e£ rbféh‘f-‘nd

They were Ebﬁﬁleggryjdaagfgdﬂﬁlﬂfé(ywkﬂE&Qre t he mettablllty measur enent s
were perfornmed. Th e%e uremarl]lts woul d yield  6n, e
ter t washing step descrlbed a ove, the control
15 samples were dipped in deionised water overnight to
completely leach out any SLS left behind. They were then

dried overnight to dry before the wettability measurements

were performed. These measurements would yield 8,, the
contact angle for the bare fibre surface.

20 By separately determining the contact angles of both
the completely covered (B¢ and bare (0,) fibre surfaces, it
can be shown that for a partially covered surface, the
fraction covered, X;, is given by

Xy = (Coe B - Cos By)/(Cos 8 - Cos 8y)
25 where O is the contact angle for the partially covered
surface.
Fraction of the surface
Product , covered (X¢)
Q-EHEC B 0.118
Polymer JR 400 (Q-HEC) 0.031

The results show a higher adsorption for hair treated with
the Q-EHEC derivative than for the reference, which is in
30 line with the ESCA and the microfluorometric measurements.



contact angle for the bare fibre surface. 20 By separately determ ning the
contact angles of both the conpletely covered (0t) and bare (6u), fibre
surfaces, it can be shown that for a partially covered surgggp t he
fraction covered, Xt, is given by Xt =2Cos 6 - Cos 6u) / ( 81 B ou)
25 where 9 is the contact angle for the partially covered surface.

Product Fraction of the surface covered (Xt) Q EHEC BO. 116 Pol yner JR 400
(Q HEC)0.031 The results show a higher adsorption for hair treated with
the Q EHEC derivative than for the reference, which is in 30 line with the
ESCA and the m crofixemmkeet8i c nmeasurenments. 20 ?_ 1 OCT 2004 Exanple 8 A

conposition for a gongitiqn hﬂg@ b Qs LQV | ‘]
formul ated as follgﬁguéééﬁ%§#éﬁts 39H?&fﬁé9%??%%§ssﬁgﬁaﬁao§§$?%§%g sto
ALM 0200. 5 the Emreni3inrs B f Eprmshaibed 239, Boliowss7 Tego Retain L7 (300
a.s.) 510 gﬁﬁ LA Crtrrc—actdAdded—tp—obtatn "“-ﬁ@f?gpa#ante—S—The
sur f act ant|s, ?*%?%ﬁﬁ?l Hjoninq pol yner and| the thickeng are added to ter
at 40C. Th&l&arosw &332 stirred at this tepperature untill.%al |l the
i ngredi ent yﬂ‘Pgt\‘éin?LﬂL\w_C'bzoﬁ‘lcu crtricactd—t+s—added—t acjost—the—pH and
D

finally the eservative I's added bel ow 1D 30C. The formil ation obtainkd is
a clear sqRoEHER Baving a |ow shear Brookfield viscosi®y at 20C of
appr oxi Mgy A0RE S 7% a 5.1 7 37

Tego Betain L7 (30% a.s.)°o 10

Euxyl 700° 1.0

|Citric acid Added to obtain pH 5
Water balance
5 The surfactants, the conditioning polymer and the thickener

are added to water at 40°C.

The mixture is stirred at this temperature until all the

ingredients are dissolved. Then citric acid is added to

adjust the pH, and finally the preservative is added below
10 30°C. The formulation obtained is a clear solution having a

low shear Brookfield viscosity at 20°C of approximately 7000

mPas.

iElfacos T212 = (Palmityl alcohol + 14 PO + 60 EO)hexyl
15 dicarbamate (PPG-14 Palmeth-60 Hexyl Dicarbamate)
2gympatens ALM-020 = Lauryl alcohol + 2 EO (Laureth-2)
30-EHEC A = as defined in Example 1
4glfan NS242 = Sodium lauryl ether (2E0)}sulfate (Sodium
Laureth Sulfate)
20 STego Betain L7 = Cocoamidopropyl betaine
fEuxyl 700 = mixture of phenoxyethanol, benzyl alcohol,
potassium sorbate, tocopherol and water
The INCI-names are given in parenthesis when appropriate.
Example 9
25 A composition for a hair conditioner according to the

invention is formulated as follows:



1El facos T212 = (Pal mtyl al cohol + 14 PO + 60 EO)hexyl 15 dicarbanate
(PPG 14 Pal met h- 60 Hexyl Dicarbamate) 2Synpatens ALM 020 = Lauryl al cohol +
2 EO (Laureth-2) 3Q EHEC A as defined in Exanple 1 4Elfan NS242 g %ﬁgum

| auryl ether (2EO sulfate (Sodium Laujeth Sulfate) 20 STego Betaln L7 =
Cocoam dopropyl betaine 6Euxyl 700 = m xture of phenoxyethanol, benzyl

al cohol, potassium sorbate, tocopherol and water The INCI-nanes are given
i n parenthesis when appropriate. Exanple 9 25 A conposition for a hair
conditioner according to the invention is fornulated as follows: X2.1 OCT
2004 21 'Imygnhdaﬁmwlght (% Elfacos QD 4810. 9 ElWesigtst QW/)L0080. 5 Larjette

161525K" O-FHEC-AD—3-Argraft416-20 (20— 11121 7 Gidrie

LR LA 2

aci dadded [t \f%ﬁQ§‘tErﬁ3§'7 Euxyl 7001. O] Wat er bal ance ?hg first four
ingredientﬂlﬁaeaaﬂﬁﬂiﬂ&nWwﬂer at 75C i1h the sane ordebs as they are

d|sp| ayed %WTP\Q Mot LS stirred at-this fnrvperat_bun_“rti|
all the |n&P§§ are 5 dissolved. The tenperature ?s | ownered to 40¢ and
t he QLEHECKessdoAﬂaqu are added Then rtric aC|d‘153added to adj ust |t he

pH, and fila 1€ ; : .
obt ai ned i | e stable enuI5|on hav ing a Iom1 shelr Brookfleld

Vi scosity arqaaa afs -appr@esngtel y 22000 10 nPas. 7EITaces CD 491 = Et hyl

hydroxyetk§¢E§§++ﬁ+e%f—E%}¥aees—GM%499———NbL%%}%Eggkgﬁﬁ?eﬁyeﬁfgfgﬁe—giyco
(17E0) ] Dodetyt *§l §E3C copol ymer (Met hoxy PEGSTFFDEFeGHE21T PE =-

Euxyl 700%° 1.0
Water balance

The first four ingredients are added to water at 75°C in the
same order as they are displayed in the table. The mixture is
stirred at this temperature until all the ingredients are
5 dissolved. The temperature is lowered to 40°C and the Q-EHEC
and Arquad are added. Then citric acid is added to adjust the
PH, and finally the preservative is added below 30°C. The
formulation obtained is a white stable emulsion having a low
shear Brookfield viscosity at 20°C of approximately 22000
10 mPas.

n

Elfacos CD 481 Ethyl hydroxyethyl cellulose

PElfacos OW 100 = Methylblocked polyethylene glycol

(17E0Q) /Dodecyl glycol copolymexr (Methoxy PEG-17/Dodecyl
15 Glycol . Copolymer)

Lanette 16 = Cetyl alcochol

0Kessco IPS = Isopropyl stearate

110-EHEC A = as defined in Example 1

12pArquad 16-29 = hexadecyltrimethyl ammonium chloride

20 (Cetrimonium chloride) . -
' ®Euxyl 700 = mixture of phenoxyethanol, benzyl alcohol,
potassium sorbate, tocopherol and water
The INCI-names are given in parenthesis when appropriate.
Example 10 '
25 A composition for a conditioning body wash according
to the invention is formulated as follows:



15 dycol. Copolymer) 9Lanette 16 = Cetyl al cohol 10Kessco IPS = Isopropyl
stearate 11Q EHEC A = as defined in Exanple 1 12Arquad 16-29 =
hexadecyl tri met hyl ammoni um chl oride 20 (CEtrlnDnlun1chIor|dEﬁ NEEPsE 700
= m xture of phenoxyethanol, benzyl al @ghol, potassium sorbate, tocopherol
and water The INCl-names are given in barenthesis when appropri ate.

Exanpl e 10 25 A conposition for a conditioning body wash according to the
invention is formulated as follows: 121 DCT 2DD4 22 | ngredi ent Wi ght (%
Elfan AT 90 G (860)5.8 Q EHEC AO0.3 Elfan NS242 (27%18.7 Elfacos T2121 0
Synpatens[ﬁﬁﬂﬂﬁﬂﬁﬁﬁtTégo Betain L7 (309 1910.0 Ci Weighkcil@#hdded to optain
pH 5.3 Eu AR OPZF. Y tEg ba #hce The—f+1st—stx—ngre ts—are added| t o
wat er at ())E&fla‘r?tﬁ saér;e o?d’er as_they ale displayed Tgnbgt he table. The
mxture i JQS¥BEG d"at this tenperature uhtil all the ihgredients are p

dissolved.iﬁgggﬂﬁi?%?rjm3q$&ﬁr1ﬁkhmhfﬁ~adfusf—fhe—p+tignq—*++ﬂm+fy—the
preservatifve 1 s adde hel ow 30C. The fornulation obtainéd is a clear

sol uti on h&®lifagos BBkZhear Brookfield v|scosity at 20G ©f apprOX|nater

4500 mas.—s—ﬁ%ﬁ@mm—ﬁ {86%——=Sodumcocoyt—sgftgomate——I5QHFHEC A
= as defined I'n Exanple 1 %Elfgn NS242 (RP7%_= Sodium -] auryl ether (PEO)
sulfate ([Segouletadmetly S(38%al€) 17E f acps T212 - (Pal’-Pn-PyI al cohol + 14

PO + 60 EQRT®Yl st gl carbamate (PPG 4 PatddE a
Euxyl 7002° 1.0

Water balance

The first six ingredients are added to water at 40°C in the
same order as they are displayed in the table. The mixture is
stirred at this temperature until all the ingredients are

5 dissolved. Then citric acid is added to adjust the pH, and
finally the preservative is added below 30°C. The formulation
cbtained is a clear solution having a low shear Brookfield
viscosity at 20°C of approximétely 4500 mPas.

10 1%glfan AT 90 G (86%) = Sodium cocoyl isethionate
150-BEHEC A = as defined in Example 1
16p1fan NS242 {27%) = Sodium-lauryl ether(ZEO)sulfate
{(Sodium Laureth Sulfate)
17g1facos T212 = (Palmityl alcohol + 14 PO + 60 EO)hexyl
15 dicarbamate (PPG-14 Palmeth-60 Hexyl Dicarbamate)
188ympatens ATLM/020 = Lauryl alcohol + 2 EO (Laureth-2)
19rego Betain L7 (30%) = Cocoamidopropyl betaine
20pyuxyl 700 = mixture of phenoxyethanol, benzyl alcohol,
potassium sorbate, tocopherol and water
20 The INCI-names are given in parenthesis when appropriate.



1sSynpatens ALM 020 = Lauryl al cohol + 2 EO (Laureth 2) 19Tego Betain L7
(309% = Cocoam dopropyl betaine 20Euxyl 7 xt ure of phenoxyethanol
benzyl -al cohol , potassiun1sod e E#Q;C%pp water 20 Th ¢ anes
are given in parenthe5|s when : ARREE K Netli sh Pat ent’ gf
International Alication 23 CL A I M S r2_ i OCT 2DD4 1. Use of a

quat ernary ammoni um hydroxyet hyl cellul ose ether, characterised in that it
conprises an ether 5 substituent containing an alkyl group with 2-4 carbon
atoms having a DSalkyl .Of 0.1-2.5, as a habr or skin conditioner. 2. Use
of a cellul ose ether, accordi to claim1, <characterised in that the

al kyl, group conprigéi gn Fﬂ%l group having a DSethyl of 0.3-2.5. 10 3.
Use of a cellulose ether according to clains 1-2, characterised in that
the cellul ose ether has a Mshydroxyethyl of 0.4-4.0. 4. Use of a cellulose
ether accordi.ng to Ulsai wf & Guateltanagt amnsedumnhi-lebxibthed aelMbgliaker nary
anmoni um O Use of a cellulose ether according to

clains 1-4, gﬁ&FacFQﬁFﬁﬁ§qq4sPﬁaﬂntW@a&u&FeFﬁ&PyléﬁﬁoﬁPuﬁF§ﬁ§Up is a 2-
hydr oxypr op Is e voIR h S
contalﬁpl Zébgg? gh%ﬁfbns %1%%?§h Iosgwugﬁgraagcgggﬁﬁé EESH ai ns
1-5, 20 chaaaangrlasm;aikpl tdiato the cw,ata&f rwrnamﬂmlm:grdwmitsmme&
hydroxypropgl trialk annonlun1chlor|de group, where the _alkyl groups
contain 1-4%carbon Y BnQ 2. ceddudpsg EEFFEI8§§°§QHEE &ec6laifglio clains

1-6, charagharhgedriBelhah EhatdvakehAR ' '
hydr oxypr opyl trlnefﬁyf annnnlun1chlo?Fd¥¥ g?EBB thggggggfﬁg ggPFalose
et her accor graypt baviagme DS&mﬂ(ﬂﬁﬂ&u3+2|$ed inthat it conprises

substituents of the_ for D T
&B 3. Use o a ce PEse EEer according to claims 1-2,

characterised in that the cellulose ether has a MShyaroxyetnyr OF

0.4-4.0.

4. Use of a cellulose ether according to claims 1-3,

characterised in that it has a MSquaternary ammonium ©f 0.02-2.0.
15 5. Use of a cellulose ether according to claims 1-4,

characterised in that the guaternary ammonium group is a 2-

hydroxypropyl trialkyl amﬁonium chloride group, where the

alkyl groups contain 1-22 carbon atoms.

6. Use of a cellulose ether according to claims 1-5,
20 characterised in that the quaternary ammonium group is a-2—

hydroxypropyl trialkyl ammonium chloride group, where the

alkyl groups contain i-4 carbon atoms. |

7. Use ofla cellulose ether according to claims 1-6,

characterised in that the quaternary ammonium group is a 2-
25 hydroxypropyl trimethyl ammonium chloride group.

8. Use of a cellulose ether according to claims 1-7,

characterised in that it comprises substituents of the

formula
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The Swedish Patent Office PCT International Application 24 1 , ---(CpH2pO
--CH2C HO x - (CgH2gOt (CH2CHO) R5 CH2 CH2'( |) Q C2H4O-R4 Rf-- +N-R3 X |

R2 .21 ,0CT where p and q i ndep¢netesiddisH Patent@tich i s a nunb@rd DBT vl
0-5, x is a nunber between 0-2|P@Tl@r@tmmnﬂmﬂen 0-5, y is.a nunber
between 0-2, z is a nunber between 0-10, Rl, R2 5 and R3 independently of
each other is an alkyl group with 1 22 carbon atons, Rg is a hydrocarbon
group with 5-22 carbon atons, R5 is an al kyl group with 1-4 carbon atons
or Hand X- is an anion. 9. Use of a cellupbgse ether according to claim S8,

10 characterised in that x=0. 10. Use of a cellul ose ether according to

claim8, <chargcterised, in that it has a f.0,001-0.2 for the group (CH2
|CHO CH2 qé%ppmﬁ%%om%gz@)m%@&'?@mRmam ng as in fornul a
(1). 15 11. - Use of a cellll ose ether accordi]ng to cl ai m;It 10,
characterised in that RS p@Hjally is methyl. CH, Use of el I ul ose et her
according to clains 1-11, mhere Rli R2 and R3 independently of each other
is an alkyl group with 1-OE3H0n-&,0ons. Ro—MN—Rjse ¥ a cel | ul ose et her
according to clainms 1-12, characterised in tHat p and q are 2. 14. Use of

a cellul ose ether according to clainms 1-13, dharacterised in that R3., R2
and R 3 are -CH 3. AVENDED SHEET The Swedi sh Pate nt office

where p and g independently is 2 or 3, m is a number between
0-5, x is a number betweeﬁ/ojz, t is a numbe£ between 0-5, y
is. a number between 0-2, z is a number between 0-10, R;, R,
5 and Ry independently of each other is an alkyl group with 1-
22 carbon atoms, R, is a hydrocarbon group with 5-22 carbon

atoms, Rs is an alkyl group with 1-4 carbon atoms or H and X

is an anion.

9. Use of a cellulose ether according to claim 8,
10 characterised in that x=0.
10. Use of a cellulose ether according to claim 8,

characterised in that it has a MS of 0.001-0.2 for the group

_(CHz(IZHO)_
CH,

I
O(CH,0), R,

where R, and z have the same meaning as in formula (I).

15 il. - Use of a cellulose ether according to claims 1-10,
characterised in that R; partially is methyl.
12. Use of a cellulose ether according to claims 1-11,
where R;, R; and R; independently of each other is an alkyl
group with 1-4 carbon atoms.

20 13. Use of a cellulose ether according to claims 1-12,
characterised in that p and g are 2.
14, Use of a cellulose ether according to claims 1-13,

characterised in that R;, R, and R; are -CH,.

AMENDED SHEET



PCT Internatfonaf A licztlon .21FCT 25 15. A quaternary anmmoni um

hydr oxyet hyl cel | ul ose et her, haracterised in that the cellul ose ether
has the structure as defined veadiah Patdrd ~t+—t he provisQ that the
cel l ul ose et her does not contaiggﬁhﬁﬂﬁﬁﬂmﬂﬂméﬂggégloup, 5 seLgét@@fﬂHBn1the
group consisting of aryl, alkyl, alkenyl, aralkyl and m xtures thereof,
and having at |east 10 carbon atons, the hydrophobic group not being a
part of any quaternary ammoni um group. 16. A process for producing a

guat ernary anmmoni um al kyl 10 hydroxyet hyl 28el | ul ose et her according to -
cl ai m 15, cl‘aarruacteri sed in that the cellulose ether iis produced b

-reacting a ‘qirat er ndr FUGhfIRAmE MR BYOF o vRHIYdx: Wloséele?é@}?&e

et her conprig t | t. ol 1l I ' -4
car bon at om&:rﬁ%éégeﬁlﬁgﬁé}%% f%q%d%ﬂga%{rberszﬂn%% tol‘gg %éjl\ﬂ}tu}f%. A
process acc@dided imed|iai neIHimdel €14 havifilatthenamoviggsthatmtdempound is a

2, 3-epoxypropyl.trial kyl ammonium chloride or a . )
3-ch|oro-2-ﬁ%ﬁ#ﬁ%§ﬁﬁbﬁﬂﬁﬁﬂeﬂ¢Sﬁ BSOTANAA LT ATSF it raphoklq EEBey| gr oups

contains 1-2 I qﬁ%m§. eSS i t i m re the
al kyl r%rougz)ss?q%g%%g n1-4 tc}g‘?b%lﬁoﬁo%&%?%%%%e S ’aga}:lglr@l ’nga]jlz{c‘)a I"di m 18
wher e the alalrpllkydr amas naie: uied h i heprenfs .arkD haAn | uaoUsed st 11.00rcadkich
condi ti oni ng,conposition, 25 characterised in that it contains a quaternary
anmoni um al RISy §hGx fMARAPRA G| FuRmdy bedngerg makt k18 1- 15. 21,

An aqueous Q!gggg%hg&g,nawm“pg%& Taim 20 to be wused in a conditioning
shanpoo or body wash”contal ni ng noni oni ¢, an anionic or an anphoteric
surfactant d6.a 30Abpendeaswerimof produdiatala amatetrnairyd damnBEU)al®kyd to
0, i 3
5/6thHEKGHGBYd%g%yégﬁqu%éﬁﬁi-Bég'e ﬁgg:gggé¥%ing to claim 15,

characterised in that the cellulose ether is produced by

‘reacting a gquaternary ammonium compound with a hydroxyethyl
cellulose ether comprising an ether substituent containing an
alkyl group with 2-4 carbon atoms and a DS.ixy1 of 0.1-2.5 in
15 the presence of alkali.
17. A process according to claim 16 where the quaternary
ammonium compound is a 2,3-epoxypropyltrialkyl ammonium
chloride or a 3-chloro-2-hydroxypropyltrialkyl ammonium
chloride, where the alkyl groups contain 1-22 carbon atoms.
20 i8. A process according to ciaim 17 where the alkyl
groups contain 1-4 carbon atoms.
19. A process according to claim 18 where the alkyl
groups are methyl groups.
20, An aqﬁeous hair or skin conditioning composition,
25 characterised in that it contains a guaternary ammonium alkyl
hydroxyethyl cellulose ether as defined in claim 1-15.
21. . An aqueous composition according to claim 20 to be
used in a condit}oning shampoo or body wash containing
1) a nonionic, an anionic or an amphoteric surfactant or a
30 blend thereof in a total aﬁount of 5 to 30%
2) 0.2 to 5% thickener, and
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3) 0.05 to 20 of a quaternary annDnlun1aIkyI hydr oxyet hyl cel |l ul ose ether,

t he conp05|t|on having a pH bet|7eg®g 0. 22. An aqueous conposition
& i . R Ji oner co2tAifoT ngbY)

0.05 to 20 of a quaternary ammoni um al RyT—hycReslaet iyl cell ul ose et her 2)
0.5 to 5e of a long chain fatty al cohol 3) a skin conpatible acid in an
anount sufficient to obtain 10 a pH between 2.5 to 5.5. 23. A solid soap
bar conposition, characterised in that it ntai ns- a quaternary anmoni um
al kyl hydroxyethyl cellulose ether as defined in claim1-15 and a syndet,

natural or comy @pap J9 of-a %ﬁﬁ%ﬂ}%?%mn%%}l yrﬁgﬁjetct A oni o

claim23 containing 1) an aniohic tant
surfactant aedlorlasesoghenr an anphoteric surfactant or a blend thereof

in a total unt of 40-900 20 2) i0 to 600 of a plast|C|ser 3) 0.05 to 2%
of a quaterﬂ%&ycﬁﬂﬂﬂﬂm o IBAV A rfo-Bletigliveate|T ) dge Tether . AVENDED SHEET

22, An agueous composition according to claim 20 to be
5 used in a hair conditioner containing
1) 0.05 to 2% of a quaternary ammonium alkfl hydroxyethyl
cellulose ether
2) 0.5 to 5% of a long chgin fatty alcohol
3) a skin compatible acid in an amount sufficient to obtain
-10 a pH between 2.5 to 5.5.
23. A solid soap bar composition, characterlsed in that
it contalns a quaternary ammonium alkyl hydroxyethyl
cellulose ether as defined in claim 1-15 and a syndet,
natural or combi soap.
15 24. A solid soap bar composition according to claim 23
containing
1) an anionie surfactant, which is a synthetic anionic
surfactant and/or a soap, or an amphoteric surfactant or a
blend thereof in a total amount of 40-50%
20 2) 10 to 60% of a plasticiser
3) 0.05 to 2% of a quaternary ammonium alkyl hydroxyethyl

cellulose ether.
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