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2 carbon a#ozs4ohavihey areSasibodinefd myi-z&ai;tlmgefaercmillyll@;sa@ n(htamharﬂnst

Condrt 1 ontiireg, 2 3 REIPFAPYARs e R S 1T BBl AN b o5 nary

anmoni um de@pyét-ﬁwdr@éqypmowététwkylemmquawhmmeten Mt antivity
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ee

that has n treated wth the above-rnentioned cell uI ose e er also show an
5 inproved wet conmbability as conpared to hair that ted with
prior art cationic hydroxyethyl cellul ose ethers. W@N“ \Nmiadapt ed to
t he hydrophobicity of the al kyl groups, which neans 1.S nornal

| ower for the nore hydrophobi c groups propyl and butyI thﬁ??oolt |s f or



10 ethyl. Suitably DSethyl is 0.3-2.5, preferably 0.5-2.0 and nost
preferably 0.7-1.5. The Mshyaroxyethyl of the cellul ose ethers of the

present i {RRkhe&Ry MY vary within wide limts but is norn&k&*EWb&nym a
range of 0.4-4.0, suitably 1.0-3.0 and preferably 15 1.5-

MBquat ernary amoniumis typically 0.02-2.0, preferably 0 04 1.0 and nost
preferably 0.05-0.5. The quaternary cellul ose ether nay al so be substituted
by | onger hydrophobi ¢ groups, such as. groups contai ning a hydrocarbon group
derived froma glycidyl ether or a chloroglyceryl ether 20 of a C5 to C22,
pref er abl ym&iérial Gi8y hecohshbstithkgd phtholosdatris pebleleds yether

o substi ¢ upEavabhRg, P, Gp BrarBRILCEER YalEto0e Cva B tbe il 05- 1
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an al kyl group wt carbon atons, preferabl carbon atons, R4 is a
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is an al Kyhufib@HPoM phiblidataohonans Odi@s@flbh.ﬁ@ddi(ffe:Seﬂiﬂ edsmpdssusmﬂﬂs as
ose et her of ntion my

hal i de. 10 The gquaterna
advant ageotSiy aﬁ%lﬁgeﬂaéioalﬁoﬁﬁgﬂ%ﬁ?s? 3r%8ﬁafY?8n?ﬂgg§ﬂ%5$ PREI udi ng
2-ini§ conditémnexgmphifipedshyi bha hserofopdivygoaterniumal ®dody wash or in

r conebe QO PYALEILE | ARTHAR1 L OPalohe ggaﬂfge;tga{@geéémgg of body wash

15 contain a - nonoi ni'c rc sur tant or a
bl end t her 8BAMPO aCTORW| L ARBENECBPOSLE HOBODS §$e$&iéﬁl§ 1ehere 2B 2§ 0.2 to

5% thi ckengisél¥s28 Bhal- 8acion?l, c@IPﬁE@@Q'&eﬁlﬁatﬂvégba@ﬁeﬂ@@ifﬂé@fﬂfab|y
0.2 to 0.5% of a quaternarX amoni um al % mﬂgdrox eth¥# cel lul pse, et her
accordi ng ERC1PRIF nBERL i BRUIENRE CBRPDSTRI BA Befhe@hi®8t 0 7. 0.
Sui tabl e eyanpiesant. n’DHEDﬂLQcSUEéﬁCé@rﬂPSsatnéoﬂSJ.aI ksoe(@l fvedché awind s,

al kyl pol ygl ycosi des xyl.a r bi ers, . al

nnnoethano€% %%%r 3?k%x§ a%%dkggt§§n§%ég§ngﬁé %ﬁk%§y¥8§¥éeglycer|%es. The
al koxyl at esowbithg gndtgenezahydpppavémeceal kyl or acyl group with 8-22

carbon atons, and é@ﬁzgié%ée@a@ ¥s 9% él&%ofﬂyiﬁyb&egéi%@@ewys@étﬁﬁ)g
propyl eneoxy groups an e nunber of these gr uld bet ween 2- 15,
pr ef er abl yt 1gumber of alkyl or hydroxyalkyl su stltuents present on

25 an average per anhydroglucose unit. The number of alkyl
groups i1s 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 quatermary ammonium
hydroxyethyl cellulose ether that comprises an ether
substituent containing an alkyl group with 2-4 carbon atoms,

35 preferably 2 carbon atoms, having a DSijyy; 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



WO 02/ (1792S9 PCT/ SE02/ OO. 1 G s Suitabl e exanples of anionic surfactants
are al kyl ° sul phates, al kylaryl sul phates, al kyl ether sul phates, alkyl
and al kyl wioyd2/sedsphonat es, ol ef i nsul phonat es, secondary alpby}sgomm(,(,

sul phonat es, sodi um acyl i set hi onat es,3 rmnoal kyl 5 sul phosucci nat es,

acyl -N-al kyl taurates and protein-fatty acids condensates. Suitable exarrpl es
of anphoteric surfactants are Nal kyl betaines, Nalkyl glycinates, N alKkyl
am nopropi onates, N-al kyl im nodi propi onates or al kyl im dazolines.

Especial |y 10 suitable exanpl es are cocoani dopropyl betaine, cocodinethyl
bet ai ne, ce¥EIAPHhOCEHRD CRA I I Bih t aNmeRETR N ieshy Toraspl bhass etiftertoco

. or ol eyl pOrWHM Y LAMNEOdMES- sxﬁf&éﬂ\i R’E}?rtd?‘?}éllq: b‘%vladhétﬂfe”él%bb&gsm t,

such as sodi um chl ori de or amonium chlorid a cell ul ose et

et hyl hydry P d e |afitee: re&etalw rﬁﬁ@%{%ﬂ{aﬂsﬁmﬁa&% l"p%)‘-Fﬁﬁﬁfyl i
. acid deri viateaesd va&ryaiki@/laaﬂﬁr@iry&@&foﬁw SHrllogeoleteat hanes $ow an

pol yet hoxy) ated c ounds addition the c osi ti,on | so cont ain a
ski n TonmpatT™Hie eﬁﬂc—)# ]&3% p%‘?"i‘%dg%l é;rhxi%/ﬁ
opaci fi er s;remad eﬁctﬁﬂtplalgﬂﬂta&;t @mommmr ej‘a'ﬂljtu]rq:seagent s. The

2-in-1 sh en als I as_di nmet ones, or
silicone géﬁ‘l?e\cl)aﬁl Ves, q:gée‘dkyjqua%)e %@e@o . éh agj}%lfo CbeC%Jh%Yt?%nctﬁ

ageln]c S. Ik@gwnqmﬂ novsiempea e dhdte Dﬂ)dl;s wasmarteyy dlcs/:)elclcﬁmaltrhézls t
enol | i en ]SC%OE'] ormul ati on
for a hai fm con(}%ﬁ ar@}dﬂc:l%;%&g}ss P dzl‘#ﬁ?r f%élr S'.LLH 0?5? f'foog 1% and
nostlGr ef &EHY FWltadbly RPetofl alﬁ]u%lt%ﬁha-rry E&?ﬁﬁﬁﬁﬁhﬁml%ﬁ hy@iranget hyl 30

cel | ul ose pidrer la;_q_célradjlrigoto;_tlhg invention 2) 0.5 to 5% preferably 1 to
40, of a long chal fatty al cohol ?fsa Skl orrpatl acid in_an anount

sufficient to obt éth? L Spitvevarien %Pé?eﬁég‘WS& oFf &HE nost
pr ef er abl plﬂé%atmundr&tﬁoﬁﬁmd}om@.n;hamtﬁm tmtcal Qdhdlt sC Guitd mrﬁcﬂ}n{hl]l%f to

22 carbon Pr a Iy 1 8 car Q WOl [ 117
PCT/ SEQ2/ tt~| |§{ (I%n%e%am d%c%lul O fsgl%q;ea%a% O tafr’i]‘32 pﬁeaietr
tartldric, ladi# B -0ThshdSaliatdreasge i Ghmhidrh disr tS'al:LcsZLth@ e@rmBodi,t i on coul d

a{ so cont ok el 1GK N Y- 1. PR DAL 0B%RD i Glgner such as
e
y 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 chloroglyceryl ether
20 of a C5 to €22, preferably C10 to C18, alcohol or alkyl
phenol that is preferably ethoxylated, or from a C5 to C22,
preferably C10 to C18, alkyl halide. If so substituted, the
product typically has a DShygrophobe ©f 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 DSpetny1 ©f 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



5 hydroxyet hyl cellul ose. Another optional ingredient is a quaternary
ammoni um surfactant, such as nono- di- or trialkyl quats and nono- di and

triacyl egigfy@yabs. The quaternary conpounds may al so be peifhgyyhated. 10
O her ingredients that may be added arge enulsifiers; oils such as silicon

oils, triglycerides or mneral oil; dyes, hunectants pol yol s, vitam ns and
a hydrophobic ester contai ning either a long chain fatty acid or a long
chain tatty alcohol. 15 Still another enbodi ment of the invention is a bar

soap containing a cationic cellulose derivative of the present invention.
The bar soap could either be of the conbi bar type, which includes natural
. soap as well as syh@héﬁoﬁﬁiﬁr@@bKB@tﬁCJﬁﬁO&~sﬁﬁﬁb€HE&r—thrch only incl udes
synthetic 20 surfactants. In addition, it could also be a bar s0ap t hat
only includes natural soap. At§H%tabIe solid conp@ﬁgtion for bar soap

.. contains 1) an anionic surfactant, which is a synijhétic anionic surfactant
and/ or a soap, or an anphoteri©(GiHfQetRnt or Ry28-bRgnd Xhereof in a total
anount of 40-90% 2) 10 to 60% of a pl astici ser 3)|0 05 to 2% preferably
0.1 to 1% and nost preferably 0.2 to 0.5% of a qBaternary ammoni um al kyl
hydr oxyet hyl cellul ose ether according to the invention. 30 Suitable
exanpl es of anionic surfactants_are_al kyl sul phates, alk sul phat es,

al kyl et he¥th@hif pRatBe, Tl RIEPERACRE kY| 2FyR SHI phoRat®s? %?@?%hé%?%h%ﬁ%tes
secondary @lkyl xsikphopahbsr Betheshaoyk, Iﬁeﬁblﬂnﬁﬁﬁberﬁbﬂbaééylo -5, y

| ph t |- N al t f tes,
sul phosucel nej okumgey! sdvakiylhaur akesy gt Lkl alifesg! d5,5° gondepsates
Nal kys betamdeRs ihd&p@mdgﬂg&yrmﬁe&acht@ﬁkgr aﬂtmmpakhleEMQﬂQ witdp 1-
02/0792j 9 55”%%?%&3/9§§m311§ dedeablyl LA BAGHBLOBEGRAL O, Ofs Al kY
Sp ta xamnp

i m dazol i nes eci a | es are cocoamni dopropy! betarne
cocodi net Hyydbeearhen g@@@nn@h@@aﬁb%%ycgrp@nnat@mscd@@%ﬁ%ﬁ@%kybb yis

propi onat €s; ABGn CQEEME! R %eayé aﬂ@lamawogf@upom@tm Sadbn RA@shs chser
could for exanple_be a fa acid or gara frn waxes or m xtures thereof.

O her ingréd®BAtd th%ta%a§n%%nadﬂ€ﬁha 2 B@hedtants, perfume oils, dyes,
di sinpectants, conptnélqgaaggﬁaSyaaﬁmbntamuuﬁnmummsdeetﬂQrTbe qnaternary

amoni um cel | ul ose_et hers 145 en% ve t| %8+

2- hydr oxy- %HY??Fh%?hw?%nﬁ%h?%§?ﬁ VP2t 1Y roxyet P ulose are

sol ubl e |nCQm@ahbbnmageshamRQGresncbndangragla hrghn®lbp©m%n9nsb¢mﬁ@hanol

Thi's propetﬁyanﬁgﬁf_ eaﬁaftﬁaﬁﬁ@punﬂﬁ subbab! gabaro if'sﬁnll@ai’ns@é}IQQhOA' c hair
el's as well "as in al coh

styllng g based hair sprays. The cel] ul ose

et hers, a%uhktblﬁsf@ﬁ@uiﬁFh%maf?%né ERBAABAONLERE SRABPPP ot LRRAY nWaaber
procg§sing¢oﬂ@agﬁgents fabric care, hard surface cleaning, hair colouring,
pl asters, coatin ot mul as ntnlng agents 28 gs?halt eguléif catlon

oi I field rhéo?oﬁgnﬁbﬂt?olanphﬁrﬁﬁi uPFcal aPBPPEEELong ShRRt AR ¢85t Fng
agents forbsehddthendoft $noa vosabsambens, ofi Scbsel3 pt pcersiaygabiydlasta
transfer fht of substances such as preservatives. The quaternary amoni um
cel lul ose ®ther of the 25 present invention may be produced by general

met hods dedkbrPbedtenS¥obhéskepe® ¥8d3472840. The order of the different

stepggof tHe prosess $, optépaAhp1PUL . BI EEe&%bedttﬂ@sﬂuﬁ?c@féﬁéulﬁmﬂl um
conmpound, e.g. a_ cat onic e oxrdg sg%gogiuglgik th ékggtggkafnnnrum
chloride, 'o? Pha% of & quaternary YL ny yetny
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.



30 correspondi ng hal ohydrin, e.g. 3-chloro-2-hydroxypropyl

trimet hyl ammoni um chloride, is added to the prefabricated hydroxyethyl

cel | ul osengf fsir9@npri sing an al kyl group with 2-4 carbon ibas®andbe al Kyl
group having a DSal kyl of 0.12.5. The prefabricated cellulose ether is made
by addi ng an 35 epoxi de, such as ethyl'ene oxide or propyl ene oxide, and an
al kyl halide, such as ethyl, propyl or butyl chloride, to alkali cellul ose.
If this route is followed, the VWO 02111792S1 PCT/ SE02/ (1 O~ ~ 8
prefabricated cellul ose ether that is used as starting material preferably

hasfa tglrbi gi ty g%sgmta(ﬁs15éé0ec}gra@iéyl1 otfleramroaltlw %)ux&fadtrédrﬁ\& LQ%CSQR g1most .
. preferably m t e ose a ydr o ically
5 modi fi edU R ESENH WJ;I ?M# &ﬁfﬁ’i«f@:ﬁ Er’rglpg“% Sca 11atoms
Such nDdlfan&udIkylemyﬁnsuﬂphnmnxhdn/dmﬂﬁmnsujpﬂunanééAnaﬁnenammy’ammyi an
. epoxi de ob e 0 f at ’ : tho atty al cohol via

; e g

t he epi chl'or I T'ou ong- chai I"i de. 10 Suitable
noni ofi ¢ (ﬁe.l]lphafse:@e'rah@ﬁ,i vaesy I 1iata Ikl teatnededs wdsmqtlaigl fattéyi al s for

the cation #i 464 éggévatives of the present invention are the ethyl
yl- cel ose,

hydr oxyet h propyl drox cel lul ose or butyl hydroxyethyl

cel I ul ose, or theaﬂﬂﬁﬁﬂﬂﬁﬂﬁﬁﬁﬂﬂ Qﬁéﬁjﬂaﬁ“ﬁ§§cﬂgn¢ﬁeﬁ§§fN The

above- nent4aRed M o 1%1|n\é«’tfésve§qm | $6nibRrf I%Etlla)%tre%act Sd
erre

wi th ot her_alkyl halldes for exanple wt t,h chlqude e pr
starting MR Feinqgin Qﬁégg 353 BB S &F&ﬁﬁ&yically
nmodif¢ ed @dlydamxedrae@mﬂt‘e/é H1ed Iaﬂmldﬁzﬁdm&l Hytm‘lerer ed:ozﬁdEhEEruy&t erials

i ncl ude, hut,_ _are not Ilnlted t bl e or. swella

derivati vgjs aar%d'? or Al hoc ﬁbcf’}y(ge C%% lﬁt%an(ﬂc)oaéﬁé'e%erl 5{ tives. It

shoul d al sprd:pe-q;mstaonﬂ ctdrm @ubshaytlulpedyaﬁamqjemmme(se g.

nmet hyl at ed, carbo I r Xy REo H ax thikn the
&Héetttﬁ%tcﬂée‘%%HEC = dr gV B H&b%%ll‘i'u% 'é@lt Subht i

scope 25 and neaning o arting material s EHEC or EHEC

deri vat i vesostiaym iyl oreids il aENPHIR d’é’&%%@%q@at@ﬂé’r@%ﬁe@m §r-Sups
through vastigus mebsdfe diipvtd OLdineee &r of dviinetsid Idolivmel)e sailch ako

prepare cationic EHEC derjvatives one can start either wth 30 cellulose or

with cel | AR THHLIHACIY (eIl B S e 2R WIS IBAYSR Soee id O&t hy|
chl ori de @mdymﬂsunuﬁda/omtﬂbIyéuhbxynauemﬂcmw@mdﬁmk;anlonlc al kyl ating

agent s, T Provi da .t MRG0T RHEG R VLRV B Lh the Ll gnic sagup o
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A suitable formulation for 'a hair conditioner
contains
1) 0.05 to 2%, preferably 0.1 to 1% and most preferably 0.2
to 0.5%, of a guaternary 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.



15 with EHEC needs only a catalytic anount of alkali netal hydroxide. In
case the etherification is perfornmed by the sequence of first reacting the
al kal i celgihassswi th ethyl ene oxide and ethyl chloride, giqagohigh the
etherification with CHPTAC or GIAC is gerformed without a purification of
the 20 EHEC, sone of the CHPTAC or GIAC m ght also react with the
by-products resulting fromthe etherification with ethyl ene oxi de and et hyl
chloride. This is also the case when the etherification with ethyl ene
oxi de, ethyl chloride and CHPTAC or GTAC is perfornmed at the sane tine.
Ot her cationi c EHETh@5adedi vatldeforaaxbepterbeeditnithelsahicway as the
- 2hydr oxypr eayk ol LTCLRYLEMRY! URLEHRE-dEr huahi ¥e LRepreRaned and general
processes 0 So0’'are Known ion o er “swel | abl e and
wat er sol ubl e poIth@cﬂng@élétﬁ@rgouhdgéhé®a¢0m%ad@n@ bhickependi fiert he 30
pol ysacchagkd@ph & ebhmambsesgh%aal%hﬁbkeﬁekssheﬁlageeéﬂylare not limted
to et hanol |so§rogg al cohol, tert-butyl alcohol, acetone, water,
nethyﬁethyhygép HeLBKY AEkiULeSSthereof. The reactions may be conducted in
a relatively | argennsohet 6pttibhdEningtedd éiit ai®i i gohtephERy atmehiwent as
35 desired E ng &ither a so- éaLIed %%uri% gr a_go-ca | ed dryd
process, EEESEFFGE y. SHe 09PB?5284 - Pt/ BEH3FBY L~ B3 EF1 2RFpPRRPT ya1 1 he
poIysacchaandetrsacphceedeﬁjqhaas.'Thbkqhateenaryhydmp@uddstmaprebameban
al kal i g ngg Egacharlde The amount of al kali netal hydroxi de per
sacchari de repeating unit may vary, depending on the type and 5 anount of
al kyL8ti ng agents Qtker iypredientsathat anay dve cadde@yarexenel s bfbeoshari de
repeating yank Qﬁcﬂe%gegglgceﬂlo§mg 5tk§g§§8grldé d8§'@§§ergyrb@9 the

al kyl ati on _addi t1ona dr oxi de can or excess of the
al kal i met @VefydreReekaRESR- bEOﬁEBiFaIVéEdmlqﬁ %?@v%nPYGHEEHPPbFI%dtQD

degr adat i oaoﬁtaihengl gatheedapobygacahsni et ppl ¥884, ottt al 3opgetraigd to
excl ude ox¥ggg gn1 hg reaction vessel during the al kalisation and

al kyl ati on Y #he é? duction of a cationic polysaccharide, the alkal
netalSpoIysacchariShihhyamétherbembeéxmemtv@frthaelmﬁembnehonscaableating

reagents. Eolp EbHVLERENGX)dea8RdneLnul. bl g5l der i ghLoyRdoBYchDe reacton

with the catl r eagent sui t abl e
tenperaturﬁraﬂdnto%nﬁeﬁth@nsuThﬁcbéﬁtS@@Pp@@@l@eelhbedebﬁréﬁ Fhoefompi

substltutlgar @rnﬁﬁiaﬁlynciﬁsegahaeﬁtglaégabaéénQeZQ L8aggRtnhaRY be
added first, er which the ot | Ky I ent aéﬁnon ionic¢c
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pol ysacchasudéaceynbe. srnuhddbﬁbualylteacmbd Mlé@ beeadbhteseap ehkyl ati ng

reagents. $¥i§r1€g¥u3éée£$@ﬁ£¥f Eggétion path is to purify 25 the
[

non-ioni ca saccharrdé before the cationic al kyl ating
reagent is added H’kﬁlsltg@mbft a$oyid necompeett idre femcailbar sebapt ¢oRtainad/ or

yield of the gationbgi@l kyl-ehbpanteageitn 18 anefheneeRodhiept cof the

present invention also 30 other non-i1onic and/or” anionic al kylating
reagents aferfRchRPoraRR4OF n2t FeaPeal¥i ¥ ATRPCLRTiReFUREACHEBEI B¥e® after

or tpgethe51@nahtm@ﬁe@fhyhe@et@gadeam@ﬁﬂulo§h4@¥9de and cationic al kylating
reagents. s? her e atio gtlon may be perforned after the already
al kyl at ed fbnt¥nF2 & d/% 3P %? hFtSpbl ysacchari de has been purifi ed.
Sui tabl e exanples ©d 2hesprefeérabdy kgl attogly eag@mhsstarprhydraphpbd c2

epoxi des og, hgl i des, £ont @i 0t 0gn 8 DY IRAGAL BRNa BEPYPHPhEB YRy Pr MOre
cellulose ether according to the invention.

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

35 condensates, and fatty acid soaps.

Suitable examples of amphoteric surfactants are N-

alkyl betaines, N-alkyl glycinates, N-alkyl aminopropionates,



WO (12/1179259 PCT/SE(12/1111-4C 11 carbon atons, such as
dodecanol +4EO- gl yci dyl ether, ' nonyl phenol +4EO- gl yci dyl ether and dodecyl

brom de; WRthhoshl oride, propyl ene oxide, butylene oxide pph/sERHdMED
chl oroacet at e. g In the context of the present invention the quaternary

ammoni um nodi fi ed EHEC and its derivatives may be applied either as
purified or as unpurified materials, preferably as purified. The

by- products have been renoved fromthe purified materials e.g. by
extraction with hot salt 10 water or with an al cohol/water m xture. The

quat er nar Y-y Ui iyed Dy vt atoed |axt aslkyelt hierisiadeddridzed Expece adily a
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reacir. AfdHaibeehedst ofchatbibeesi of Dspd & otfy Somidéngueous i sopropyl
al cohol and 70 g water was sgrcg%ed on 10 the reaction nmass émtjtle st
a

rring.
After the BRI ROHERHE2 e G A der T (3DYRT dtHosPh lrcj%’a 49. 3
g of a 50%mstects MNaOrisodad fdarsasvbsickesk trddwss bagt and s ex stirring
fox 15 mn._ 84, f % t > 2 oxypr opyl
trimethyl ;‘?ﬁr’% ?ﬁ%’?e%?%‘?‘? eg\j\q%%%atsdad%%él{é?éc}l ?%Fe ea%%r—%i}ﬁéegn' t he
temperature of thelheaguatrrnems anpiminnmsll Hesha-rerrhtti®om
tenpes at ungye MBS T fh ootk { On Grey J«?%{f@&&éé&%ﬁ%@né’m Réthedged at this

e

tenperature for tw hours to co e the reactlon,?]?%ter i.ch it was
€

neut ral i seFTHTHeRE t 1BnfSF URet4 2849 . THR e itk 2 Hictor was

un: oaded. Jb%é}f@@l%cgtég\%% @ﬂ][t%fﬁé eph:@qre;]ﬂrjsg dtbsimnalngmhepnaﬁeen‘ilaly:‘n Pﬁt
salt water % , af t er C slurr . urther
purified By SeSHt N IRTH f&‘&?’ﬁ%‘ﬂ\g&‘ﬂ%‘?&@ téVét g?m‘/faﬁf‘f{é‘{‘#eaéqﬁg’f%?%ary
anmoni um Bu@b s ogiligt sdykr er irepivebannoriwevelhlofide 0. 996 BYe wei ght . Thi s
was ecke L ng. | e Electgo 1s. i ods. The
ni t r%gen c%on]tb%% %@gﬁ%@%%%d%qé gjil djah a%g?y%i@%#dfﬁr%iﬁfi ed (but

still contfimeighyl smeenken) clpEtdoasie. added ok o e PEdErREAMERt 0 a
MSquat er nfygroxyethyl cellulose ether comprising an alkyl group with

2-4 carbon atoms, the alkyl group having a DSaixyl of 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 chlqride, to
alkali cellulose. If this route is followed, the



30 ammoni um of 0.24. This product is hereafter referred to as Q EHEC A. An
anal ogous product was produced from an et hyl hydroxyethyl cellul ose ether

with a DSgidwler 0.9, a Mshydroxyethyl of 2 . 1 and a Br d Vi scosity
at 2 35 concent‘rﬁatlon of the EHEC of 300 60 nPas with sp?ﬁtﬂ 5 isf‘g)hé)e/(ld 1/ 12,

whi ch corresponds to an average degree of polynerisation of 300, and mhlch
woul d yield an average V1' O (12/ 079259 PC ~/ SE02/ OO~-GC> 13 nol ecul ar

wei ght of around 80 000. The nitrogen content of this product as determ ned
by Kjel dahl anal ysis was 0.93, which corresponds to a Msquat ernary ammoni um
of 0.21. Tbkéf@bﬁduateascbenaabherethéfrtbdttbsaﬂséﬁEkEIsEhrEﬁﬂganple 2 The

. f t d d 4) at 25C f

20, 106 sol IRFORiBT B BEBCARLYCABCar uha FRE7 ap PP ot eff L S50RERE ) , = 1"
avaiL?bledEeMpdrakyréltDfﬂbéhyWahﬂ@h@oamdomg$thydeﬁ&yebhylft@mIZﬁt@et@ther
. 10 chlori e r t
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v o0 s ket el ey iy gratifi
) i u ol yner
400 is a h{Reok§einypPse- ﬁ?HFBxV1§h(??|%% % %nﬂBﬁ?b?%@ogﬁ?mc%I#% E%e et her

chl oride V\alboﬁoi/sbydaﬁxﬁehhxglatea Paty &1 doat efinatlye ammoni um of 0. 35

20 |t d f th t ' | h
derlva{?vgééégﬂ ﬂﬁéggéﬁFgaggh %f?@%e ﬁ%ﬁn?x€°%§§ g%r$€5¥ égFgéianple 3

25 The foasubgabbdanoniondé thkluM@sé}&éfiy@tbdestEhétcmmiB&mwuﬁed.mas
conpared tg 1he, ?nﬁaﬁg%géﬁPc%graéhénc§¥ &ellFﬁoéQagéf?éa@fﬁégr

nn1foan1produce measuring c n er w mm 1 nner dlaneter
from 200 nmhe. Dﬁgss@tutnﬁﬁnbionhGIQUﬁh%rﬁéhylahﬁ@ﬁ@&ﬁ?%@Ylu¢%%%U¥Q%%rs in

propyl hydroxyethyl cellulose or butyl hydroxyethyl
cellulose, or the hydrophobically modified derivatives

15 thereof. The above-mentioned nonionic cellulose derivatives
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 EHEC derivatives and/or alcohol soluble (e.g.
ethanol) EHEC derivatives. It should also be understood that
substituted EHEC derivatives (e.g. methylated, carboxy-
methylated or 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 one 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-ionic 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



WO 02/ 117929 PCT/ SE112/(1111GG 1~ distilled and dem neralised water, when
the cylinder is turned around 40 tines within one mnute. The test was

per f or med Ay tenperature, and the foam hei ght was regigigoashigd rectly
and afterv@??%%unés. Product Foam hei ght (mm) after O m nFoam hei ght (nm)

after 5 m nQ EHEC A7472Q EHEC B7261Leogard GP (reference)205Pol ymer JR 400
(reference)140 5 Fromthe foam height values it is obvious that the Q EHEC
derivatives are better foamers than the Q HEC derivatives. Exanple 4 The

substantivity of the cationic cellulose 10 derivatives was investigated by
ESCA (El ecichanrIgect peedempbiler aClemheale Adxly)sgspupFhere msthylel abor at ed

. description_of this technique | i I rank g, version (year 2000) of
Ul mann's @ﬁEV@FOp@&iénth%ngﬁbgPﬁg%SCﬁg%P§F§%? éﬁ%é er on Surface

Anal ysis. A Q HEC @Hpi va€Hve GHs us®d as(GHylaf 8dence Z5 for the ESCA

. measur enent s. Descriptiom of method: A to solution of cationic cellulose

derivative was prepared i'n distilled water. A nornmal brown hair was first
washed with a 10% 20 sodP8m | auryl sul phate (SLS) solution for one minute.

The hair \/\@,&c@ﬂ@&%dzl-ﬂwr@&@&o&)@q ekSreehytiaamoandmwveshed iy ralbirag)t he
hai r between the fingers. After washjng &h? hai r was thoroughly rinsed with
distilled water. Tﬁ§2héiFHtFe§§255H§Ié' ¥hen split in two, one part for
t he bl ank, the 25 other /for the treatnent. 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 cellul ose derivative solution and
rubbad bet wdgrmitdyd tirigetdylammonium chloride (GTAC)

When using CHPTAC one equivalent alkali metal
hydroxide will be consumed to form the epoxide, which is the
reagent that 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 EHEC

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

30 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.



V1'O112/1179259 PCT/ SEQ2/ (1O0~-H 1; for one mnute. The hair was thoroughly
rinsed and allowed to air-dry. The ESCA neasurenent was perforned as

fol lows: WRSSPeshra were collected at room tenperature wWddydoofysi cal
El ectroni cs 5600ci el ectron spectroneygr. Bi nding energy sca(e calibration

was performed as described in the E42 ASTM 902 docunent. Sanples for every
anal ysis were taken fromas near the m d-point along the length of the hair
tress as could be 10 reproduci bly achieved. Hair fibres were nounted

bet ween two, three hole, sanple cover masks, (PH part # 612448) to hold
the fibres co-pl ana@ypardlpgr, akhel pollysticeent deohtsr pkacdatiawdohl eati on and

. dat I P SS 15

Sof tware | o St BUGERIER Yol rebbie B mo ket BRERL BT ons vere
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(referenceh&tﬁﬁOh@Exﬁ&hheughnthe aﬂﬂu@t ofc a&sebsveEytnbaagkdlﬂlméagen

adsor bed 2 [ |br Qr th HEC derivatives and the
Q HEC ref eriil (#é':eml%h 5‘té gnﬁl g ego ﬁeprgﬁr%—ggbgﬂcﬁﬂéfmgge | nrost twi ce
as Iéﬂge fdﬁgmhdaQQEHE@fdéhevaﬂkaésS@@n@elwhecmhacédEepblymemhe1QhEHEC

pol yrer égr%%gUthnglgh$ d&&ohntQ*HEQaFtﬁxﬂ’0%%&%178%§?ng by

PCT/SE02/ up on hali res was neasure
means of nF@Foﬁﬂﬁ@#éﬁéF#?n ?ﬁﬁsaﬁﬁvﬂ@GlPﬁvolves i ncorporation of an

appropriate fluor OQ'BEOHBe(b%QhEtEGnaanE) cam@ni@epélfzgaayhaﬂ@@ gne
surface de 05|t|Qn of the

provi des in t|on abouﬁ ééess of

ondltlonlﬁg%ﬁ Ryfmeral #R; ¥S?€8Hﬁ ' §F§6theu§%acF8 sWaah FH@
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Each hair Q#&gkig SfB&?%&SQ g%tghghggagglg%s EH' hlon %gg .sodi um | auryl
t

et hersul phate 3% cocoam do alne) f ol | owed by
rinsing analayyaang reagent, e.g. CHPTAC or GTAC, at a suitable

temperature and for a time sufficient to provide the desired
level of substitution. Alternatively, 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 ethylene 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

or halides containing a hydrocarbon group with five or more



2. 10 to 15 hair fibres were renoved fromthe hair bundle for testing the
shanpoo control by mcrofluoronetry. |5 3. Above-nentioned 10 to 15 hair
fibres wepg 6@risaced into the bundle, which was washed 2 paytoesofkth the
condi tioni ng shanpoo sol ution (10% sodium | auryl ethersul phate, 3%

cocoam dopropyl betaine, 0.3% Q EHEC and 0.03% ClI FB-113 (4, 4'-bis |
(anilino-6- [bis (2-hydroxyethyl) am no] -s-triazine-220

yl)am no] -2, 2" -stil benedi sul fonate; | abel)). Then the fibres were rinsed
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4004. 154. 3p£eB80abiyThe QuEHE@edermhatbyeprdﬁdcnethahembaey eemdireioni ng

ol yrer  bukdsipran gLt 3 (B8, 3618 oY bl ELLEALEBA510% hhE oot

respective’s ase condi t1oners is¥s conpar rson
bet wadén th@a§ﬁﬁgpé wisht edt aﬁaohhé/waterpmextuaated sanples All scans

yi el ded rather | owpgad I c n
/i cat e nogl i gl bl paTaph Fr SeRCel By EELEPL Ol PEIELLOE epbEd

Q EHEC A afi@SERéPercakevs aaé.9aPF9§§S§h6aEdtbﬁértPéﬁeuﬁFlgpugﬁ@|y 10
greater afiipebiyt pakaik Bubb@obhan180tn&EEaiﬂléQOmeﬂBL@Heas uBlagseesrnt

with the nts. Exanp 6.The Di astron lity test,
Usi g t he TTO L7 BE B EPon 1o Bad pErra ngd FEOTELEHFe Pﬁewggﬁ’ciIDPFB ing 15
ef f edbi vi t gyoatThrgseaTheecreidilnluereepbeter dedctnsbieanhesdiflapubiieasdsn Al |

{resses vegguyashed: i L0<tOUSOM HOVLANDYL SUbANA5E:8B0.ENBLBHOBLY T noed

bef ore use hair tfess was co once to renove
maj or tangPEQUANECREiskéRIcOfbaEYS t RAB¥lonatkenkiT §¥@1EYé apdon at 150

i min. Thﬂlkﬁ@ﬁés“@ﬁekgﬁﬁrsﬁﬁd'Ha%@h@raénﬂeggﬁthy Egq¥B6Eedr ek . behveen two
fingers befgre each conb nput er . recorded the force (gram

th
metric forggd }OFeﬁalFéadtnggﬁBhPHFSugﬁoPHetF?e§§%§u1%ﬁﬁ gREeESt af s
conbeng woekntdbul et 1pa2b wvwhe ghademadrpyammspiiinngalbegacaep. undeevehe

compLets, PR B9eLRige By KRepdl Lk, bURGHILTSalag AESEp, Lpdhes conted
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 consisting of aryl, alkyl, alkenyl,
aralkyl and mixtures 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



WD 02/ 079259 PCT1SE02/ OO~-CG 18 water at 40C fox 1 minute. Then 2 nml of
cationic cellul ose polyner-containing solution (10% sodi um | auryl

et her sul pRgf @hssool es of ethyl ene oxide), 3% cocoani dopr@@y}SEbg:,(gwe and
0. 30 conditioning polynmer) was appliegzand gently lathered in

m nute, after which the tress was rinsed for 5 min in the warmflovm ng

wat er. The tresses were then conbed again as described previously. The data
are expressed as the percent reduction in conbing peak force or conbing
work of an individual hair tress as a result of treatment. Four 10

replicat esbagish. difi¢ eEREC tlnaéd ha@s&esawmqoé’FSmr méd 2f.dr asdchncondi ti oner

. investi gat ct Red ofyfyot al  cogp tion of peak
combi ng force]iﬁi"ll-é%éj 7‘6’3’8%@ é]g‘g%fﬁr‘yma }% ?/%gg%g&ﬁomthese
tests it ivlatemity athodh @qamexbbmtwm q%d‘&hﬁ |Eﬂ'fﬂq a2 0 & gt Ao ME ads
wel | as ”1%[1{ d%t?iﬁﬁ‘ef’é Lbg :P}i‘f% %f&&’f’f&&&é‘éﬁcﬁf‘dé stcgraﬁ@taafexfage_the
C ul ose condl}t3

cationic Ioners of the inventidn than for the. cationic

hydr ofyet rgoras | of &@m&w@qnm@ efSorPriso e e sh At iS5 hai
fibres wasykal5or | VESHE 03E eglr@yna\eig@bodo ty experinents. Six fi bers wer e

used for each of the produc s and t t orted w w_l I he.the
aver age of six nmeasi} et AH "E(ﬁ](l} fgilli'ée %&@gp ap#)d%ggd:q‘ Iaor?ﬁ c}ark
brown hai rotaEssrédetdeo Bft‘JSr tiNeve e iQr tHeat Hesth bﬂfmse’&s Tashexk i8Y sodi um
| auryl sulf o] t t |l e

r ubbi ng vm‘f%t ha%% oér gsn‘(é‘wo/ﬁﬂ CSI Egn% hd,\gou %l?ﬁ&sa?sn]s&a@ el gjrﬁ sed

wat el 0f or tiise rfepct R hmaes ‘@)Hilhf? xsﬁllblﬂelsgf (ﬂfftff—mdirhﬁ cnﬁ%?t@brﬁﬂrtﬁ%ﬁer was
then sub %@%é&%ﬁ@/@h&% 6 R en Hignddia% 3 vere JH pperhd nto a

sol ution contal ni bga SLES + 1% of the respective conditioner, and the

sol ution veaepus INa@Hrealihion W aded IsEhscyesgy A1 19 al ong t he

length. The fibres perershein!igsesd o td ot enjhsashsvaderut on HE s-and dri ed
over ni ght . V\éttablllt%{experlne ts wer erfornmed t cal.c | at e Qqag[n ch |s

the cont actbkaw e TRV PRYRERRY b F 51 B + 3 BIRAL IR D%
usi ngst he o TRle \Wadd ¢ thehr FoTlten Sciae niesmissrsaetdizen dfhec HA IMcntqum i pl e. The

fibres V\/er‘ghtg'ﬁaqlr?ﬂfdng‘yeﬁggagg%%%%& %O%Pf{eleaﬂﬂ%faet%:#@ qﬂ&?s/"ﬂléé'&?dﬁ’dl oped

condi ti oner gent r-awn ew m nutes an
agai n. Thi&s s aner@acstm MRS 2P dia titainas etaddid EHEPTIAW S Ur f ace

with the for two hours to complete the reaction, after which it was
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 gquaternary 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 ©Ff 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 DSerpy1 ©f 0.9, a
MShydroxyethyl ©f 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



10 pure conditioner conpound. Wthout washing, the fibres were then dried
overni ght and then the wettability neasurenent perforned. This would yield
6t, the cQu@abangl e for the conpletely covered fibre sumgqﬁng@Lk@r t he
mashlng step descri bed above, the conysol 15 sanples were dippe d n
dei oni sed water overnight to conpletely | each out any SLS | eft behi nd. They
were then dried overnight to dry before the wettability nmeasurenents were
performed. These.neasurenments would yield 6u, the contact angle for the
bare fibre surface . 20 By separately determ ning the contact angles of
both the cawfleetdhy weighedofBtyoand Bar e006uThe hibregsurtaaesntidfcan be
. shown t hat r a Iy urfa f redya, Xt, is

gi ven by XFER (§5BEPEk % d%g%%%ﬁﬂeﬁ %& &?E%Egﬁl £§8E&%%s ?é$r§u§ 25 where
9 is the cohtigbt canykepbodst he paMSiuaddeyneny anmehisurfate2l.
- Product Fr ag#,i r r okynmer JR 400

(Q HEC) 0. Og%lghgepgggetggshg%§3%9§g ggfggg%§%5§5%558 éﬁggrhtreated with the
Q EHEE derivati ve EfR@RP1®r2the reference, which is in 30 line with the ESCA

and the n1cr0f|uor@HEtéuffaBéSEéﬁaﬁahSwas E€L PR hdd 92880 P8 fig / 5024 00~11
20 Exanple 8 A conposition for _a conditioning shanpoo accor di to the

i nvention NSWorRiNaPad14s PGIPéwg fPﬁgPealént§9%P hen( 9% Epfgﬁgg A,
T21211 O0SyEpateBSaAiM #3081 5€=kERE Abhmer913El?a@v&52421g_2_ﬂfdﬁo -8~

Lvator bor o EE Rl a1 8) Rrbo bt i te Rt s, co b En Def A%ﬁﬁdﬁi oh ecaner

are added chlmanéesaKQABEE)Thbanlweueeussdsasrreﬂeaenchss |ngred|ents axe

di ssol ved. P':!‘B’ducﬂ:”l gst—t-He PH; atre—fat+ Y Q‘E ngt,e éilg Wl—ﬁn
obt ai ned | pow _shear Brookfield viscosity nPas. fen%eratﬂre unt11”all tlhe z
citric aci (RiEiEded to preservative is added bel ow is &5clear solutijon
havi ng a aLQ_AE{_Ecle approxinatety—7066 i9

Leogard GPT (Q-HEC) (reference) 60

Polymer Jp 4002 (Q-HEC) 65

(reference)

Water (reference) 72

1Leogard GP is a hydroxyethyl 2-hydroxy-3- (trimethyl-
ammonio) propyl cellulose ether chloride with a

MShydroxyethyl ©f 1.8 and a MSgquaternary ammonium ©F
15 0.38

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

MShydroxyethyl of 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.
Example 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 foam 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



| El facos T212 - (Pal mtyl al cohol + 14 PO + 60 EO) hexyl 15 di carbamate
(PPG 14 Pal met h- 60 Hexyl Dicarbamate) 2Synpatens ALM 020 Lauryl al cohol +
2 EO (Lau{pgs éw29258Q EHEC A = as defined in Exanple 1 4EIf@QTN§3ﬁ&M@;Sodlum
| auryl ether(2EOQ)sul fate (Sodi um Laurgjh Sulfate) 20 STego Betain L7

Cocoam dopropyl betaine 6Euxyl 700 - m xture of phenoxyet hanol, 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 foll ows: WO
02/ (1 p2S9 2isPCILSE( 48| HemiheCalngeddiveneei ghekl theosylind8t' Os9El f acos

- OW 1000. 5La Kesseo, | g 16:29 (29%

y 1. 7C|tr|cﬂ§%%§aég ﬁ ?02§b SP%ESM ghgﬁ}gﬁngfgb%i 0@@% %gFaﬁcé The first
four ingrepeshpsnafeabhdyednt bemnﬁéatare75€:nﬁnthﬁef@ameh@mbt Wast hey are
di spl ayed i-Bgk Beet-al! &11‘;8@1?1 éﬁHrSftérSB'ﬁxiﬁGtéé this teﬁperature unt il

all the ingredients are 5 disSsolve he tenneralur

e s lowred to 40C and

the Q EHEQ and Arquad are added. Tf@ﬁaﬂlbﬁﬂs Bcid i
pH, and fipally the preservative i$ (aggled bel ow 30C

sFeafceightdj ust| t he
(e fornul ation

obt ai ned |s a ite stable emul sion EaV|n a,l ow shea Brookfleld vijscosity
at 20C of trately 22000 |10 nP3ste¥ePiBiBs oD pd4Eer B AR hydr dxyet hyl
cel | ul ose SJE-IE}mmsx ONIOO - MET ﬁyII [ ocked pol yet hyl

(17EO0) / Dode .
Copol ymer) Cetyl alcohol | OK %sco IPS

11Q EHEC Al;ecaﬁndhhme(&reﬂerléxmat)l 6|1 I2Ar quad 16-29

nLI de 20 /("nf r| rv-nr_*H ¢ hl oride) 1QEIJX\I1

. 5 G veol -
= Isopr%byl stegrate
= hexadecyl tringt hyl

Z00- —4rq xt-te n'F

ammoni um ch bR 13Ey
phenoxyeth§%§1 Eﬁé%?;‘ al cohol , potaSS|un1%%rbate

T

ocopher8| and ter

(reference)

5
From the foam height values it is obvious

derivatives are better foamers than the Q-

Example 4
The substantivity of the cationic

that the Q-EHEC
HEC derivatives.

cellulose

10 derivatives was investigated by ESCA (Electron Spectroscopy
for Chemical Analysis). There is an elaborated description of
this technique in e.g. the electronic version (year 2000) of
Ullmann”s Encyclopedia of Industrial Chemistry, Chapter on
Surface Analysis. A 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 I NCl -nanmes are given in parenthesis when appropriate. Exanple 20 25 A

conposition for a conditioning body wash according to the invention is

f or mul at ey @&/ f79lhows: V1-' 0O (12/ 1179289 22 PCT/ SE02/ Ul lpt@isE02/00466

| ngr edi ent Wei ght i ~)Elfan AT 90 G (86Q% 1'5.8Q EHEC A~"' 0. 3El fan NS242

(279 118. 7El facos T2121' 1. 0Synpatens ALM 02010. 5Tego Betain L7

(309 10.0Citric aci dadded to obtain pH 5. 3Euxyl 700 "1.0WAt er bal ance The

first six ingredients are added to water at 40C in the same order as they

are displayed in the table. The m xture is stirred at this tenperature

until all fhe pngrednehes The BadiswabvedorFhghlyi ringedcandi sl hoded to

- adj ust thegp ?d finally the preservative is added bel ow 30C. The
fornulatlon obta ned is a clear solution having a | ow shear Brookfield

vi scosity 3h6256ﬁ6fmé@ﬁuﬁﬁmﬁﬁteW§S4E@Of©F@§d ap faklews: AT 90 G (86% -

- Sodi um cocoyl i setfbonghecAp FHELS ébl'lé‘été’&fé@eﬁoérﬁ‘ Eset g drd GH RN

NS242 (279 Sodi um | aur vyl etheré EQ)sul fate (Sodi um Laureth_ Sul fate)

17E1 f Scos Roysical palaFtEPnire ohph 0% 18188 1oBSRRY HEXYRL S B LB HAGmt

(PPG 14 Paéﬂ@f@YGBcwéydzaD.ﬁ.bﬁabﬁmt Wi s 188y rpanedsaALdd H2Pived alki yt hal gohol
+ 2 EO (L in L7 (300) Cocoam dopropyl betai ne zoEuxyl

e Tego Bet
700 = nlxt%% ﬁ%?ﬁ %é% §§%?ﬂ%ﬂ benzyl al cohol, potassium sorbate,
t ocopherol and vvat@am;?I)esThéor I\dﬁremnma]aysziagiwere itra]pa’t eitdresis mdfm

sorror s IR R IESEER ETLER T BENGE A AL,

quat er nary ammoni dr oxye arac erlse
conptfPses @gp@@@@elbly achleved Hair fibres were mounted between two,

three hole, sample cover masks, (PHI part # 612448) to hold
the fibres co-planar and parallel.
Instrument control, data collection and data analysis

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 quantities are expressed as atomic percent.
The amounts of N* in the cationic cellulose polymers
were determined by Kjeldahl analysis.
N* content (%) in Atomic % N' on
the polymer (by hair fibre (by
Product Kjeldahl analysis) |ESCA)
Q-EHEC A 1.05
Q-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.



5 substituent containing an al kyl group with 2-4 carbon atons having a

DSal kyl of 0.1-2.5, as a hair or skin conditioner. 2. Use of a cellul ose

et her accglingoiso claim 1, characterised in that the al KyWeiEaypiEoMPri ses
an ethyl group having a DSethyl of 0 443 -2 . 5. 10 3. Use of a cellul ose
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 according to
claims 1-3, characterised in that it has a M5 quaternary anmoni um of 15
0.02-2.0. 5. Use of a cellulose ether according to clains 1-4,
characterised in tEmamglee Squat ernary anmoni um group i s a 2hydroxypropyl

. trial kyl anmmoni um J s 0 it I I contain 1-2
carbon atons. 20 6. q{edlgTed—g{cheqqx &\M(}?eefe 1%gersa(3‘}(:9/1:3]0r F%g%t%g cHai' s - §,2f

char act er ilezrehludraeme ey qitler eabhedmisrielimes cunsoire o attiydr @fy propy |

. trialkyl B 40 O (5 Sl ihe WIRR il dodn el QU GoU i N 1-4 carbon

atonms. 7. e of a cellulose ether according to clains 1-6, .
char att er iEBIWHREIRR (3 REXEGRT L iaiH Ry rhet fhe Thiskeess afy|
trinethyl saFmdd sk Ot ide BPWhe Soldst: fnihd Yd1vese etfgls according to

claine 1-7, characterised in.that it conprises substituents of the fornul a
- (CPHZPO-GFF mv%k?:q?%cﬁqtsﬁ Q& Lo i udy thg build-uy efifeps drer b
+N-R3 X R 31t MO OAAcbi¥bREPCT/ SEU2I1111-43 24 where p and ¢

i ndependent l.y i.s. 2 .0r i S nunber between 0-5, x is a nunber between
0-2, t isggl)r%u%eera%é%r%eeﬂﬁo(f- ,urf'is a nunber between 0-2, z is a nunber
bet iden 0-11.0EaRh HReimidindd s noepdnmerttddy voft he adlampble baise aolaltkyin gr oup
wth 1 5 23 carden at 0G4 dics 0 | d rbon atomns,
RS is an z(l Kyl, grou \?\itﬁry?dfé cae?:b%%i%r%%%rs%g{rh%,alﬁ%cyahqg%gﬁ%gﬁﬁon. 9. Use
of a cel | BEESETnOR QTS diifgites dodilawed dyardasdngsaad frviag -x=0. 10

10. Use ob .a10elddl s a8t 61 paeeoh@ined rdehaifcl Mrdm ¢Rar agher beediien fdat it
nes o Ve BB 0010 Lo the qroun GO B GE GO R4 e B ane
accaisdi ng3t.o Ablcadevenelti®dned 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
(4,47 -bis[(anilino-6- [bis (2-hydroxyethyl)aminoc] -s-triazine-2-
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 achleved by carrying out microfluorometric scans
along the length of the same hair fibres before and after

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

In the table below is collected the average
fluorescence intensity 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
Amax = 450 nm and are given as %-values.



1.5 characterised in that RS partially is nethyl. 12. Use of a cellul ose
ether according to clainms 1-11, where R2, R2 and R3 independently of each
other is @y @lkydsogroup with 1-4 carbon atoms. 13. Use ofP@T%%hbmhgee et her
according to claims 1-12, 20 charactefjsed in that p and q are Use
of a cellul ose ether accordlng to clainms 1-13, characterised in that Rl1, R2
and R3 are -CH3. 15. A quaternary anmoni um hydroxyet hyl cell ul ose ether,
characterised in that the cellulose ether has the structure 25 as defined
inclains 1-14, with the proviso that the cellul ose ether does not contain
any hydr ophobi ¢ group, sékestedlfrom {he group cpnsisting f aryl, al kyl,
. al kenyl , aral kyl and nixt res tge£eg and having at | east car% natjons,
t he hydrophobi c group not B rt of any 30 quaternary untgroup.
16. A progess for prodUC|ngtatqaatednary annnniuntalkyl hydﬂ@mysﬂhyl
. cel lul ose| et her according EchIain115 i %E)OZ Q233 T&@E&%@Q&l (G 2~

characterised in that the Cellul ose e pr oduce eac ing a
quaternar/Pamﬂbﬂtuntconpoannde%hnarh/Gﬁ@ﬂﬁmﬂﬁﬂ éEFﬂﬁmﬁsé etﬁ@@ﬁ?ﬂﬁhlsing

an et her ’Q'“EHE ugntCcontrar M gigg g at Kyt BT pEp thg2=4 carbom gteogs d a

DSal kyl o 5 5 in tthe presence of alkali 7. A procgss according to
claim 16 Wﬁe$@E€h§ quaternary3aﬁﬁnn|urtcoﬁp%ﬁnd s &-00 0.26
2, 3- epoxXy PpIDYhEF T BRKY G o Aoy U T o Tdeg D g a 4.38 0.15
3-Ch|0ro-?-hydr0xypr0pyt rialkyl ammniumchloride_ where tlhe alkyl grdups

contain 1-22 carbon atons. 10 18. A process according to claim17 where the

al kyl groupge nmme éeﬂlﬁatpws %msnoﬂ%hawpaﬁpe@cswmmﬂim ;_5@1 @ m 18
where t he aI are nmet

agueous hair in
condi ti oni™ BALT 131 9%3?€§$§eﬂufﬁlﬁﬂ%t FaLMR I1a tIﬂﬁtaternary
annDniuntatég¢ehyﬁvexyhhhy¢o{hﬂéeﬂoe&n@ihﬁonessde&sneﬂ showdh dbyn Hhd 5. 21.

An adycous; saporl ik o asear A Lengl 8l £120: L8 Liqused hah s poadi L oni ng

sharrpoo or a nonionic, an ani oni c Or n arrphot eric
surf act anttmaaerzos@tnphdsm’élleoscams ayietded anpuber ofow and 3g% PYrm. 2 to 5%

thi ckener, ff\ttsiréécgneé LRISHAS PneliddLEDBEY FRTERI LA Addved s Nyl Dy abty |
cel ulose g&lfé -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 performed 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



t he conposition having a pH between 5.0 to 7.0. 25 22. An aqueous

conmposi tion according to claim20 to be used in a hair conditioner

cont ai ni ngolh9eRe to 2% of a quaternary anmmoni um al kyl h),s@&@éyg(g‘ny(j
cellulose ether 2) 0.5 to 5% of a longchain fatty al cohol 3) a skin
conpati ble acid in an amount sufficient to obtain a pH between 2.5 to 5.5.
23. A solid soap bar conposition, characterised in that it contains a

guat er nary anmoni um al kyl hydroxyet hyl cellul ose ether as defined in claim
1-15 and a syndet, 35 natural or conbi soap. 24. A solid soap bar
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Q-EHEC A 78
Q-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 is greater for the cationic cellulose
conditioners of the invention than for the cationic
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 were 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-
SLS weight ratio 1:0.5, gentle rubbing with hand for one min,
followed by thorough rinsing in deionised water for 15 min).

Each set 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
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completely leach out any SLS left behind. They were then
dried overnight to dry before the wettability measurements
were performed. These measurements would yield B4, the
contact angle for the bare fibre surface.
20 By separately determining the contact angles of both
the completely covered (8:) and bare (8,) fibre surfaces, it
can be shown that for a partially covered surface, the

fraction covered, Xy, is given by

X = (Cos 8 - Cos 8y)/(Cos B - Cos 6y)
25 where 6 is the contact angle for the partially covered
surface.
Fraction of the surface
Product covered (X¢)
O-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.
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mPas.

lElfacos T212 = (Palmityl alcohol + 14 PO + 60 EO)hexyl
15 dicarbamate (PPG-14 Palmeth-60 Hexyl Dicarbamate)
2Sympatens ALM-020 = Lauryl alcohol + 2 EO (Laureth-2)
30-EHEC A = as defined in Example 1
‘mlfan NS242 = Sodium lauryl ether (2EO)sulfate (Sodium
Laureth Sulfate)
20 >Tego Betain L7 = Cocoamidopropyl betaine
®Euxyl 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:
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Ingredient Weight (%)

Elfacos CD 481/ 0.9

Elfacos OW 100° 0.5

Lanette 16° 2.5

Kessco IPS10 3.0

O-BHEC At 0.3

Arquad 16-29 (29%) 2 1.7

Citric acid added to obtain pH 3.7
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.

"Elfacos CD 481 Ethyl hydroxyethyl cellulose

BE1facos OW 100 Methylblocked polyethylene glycol

(17EQ) /Dodecyl glycol copolymer (Methoxy PEG-17/Dodecyl
15 Glycol Copolymer)

Lanette 16 = Cetyl alcohol

ORessco IPS = Isopropyl stearate

19-EHEC A = as defined in Example 1

2prquad 16-29 = hexadecyltrimethyl ammonium chloride

I

20 (Cetrimonium chloride)
13Euxyl 700 = mixture of phenoxyethanol, benzyl alcohol,
potassium sorbate; tocophercl 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:
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Elfacos T212"' 1.0
Sympatens ALM/020:° 0.5
Tego Betain L7 (30%) 2" 10.0
Citric acid added to obtain pH 5.3
Euxyl 70027 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
obtained is a clear solution having a low shear Brookfield

viscosity at 20°C of approximately 4500 mPas.

10 14g1fan AT 90 G (86%) = Sodium cocoyl isethionate
150-EHEC A = as defined in Example 1
®g1fan NS242 (27%) = Sodium lauryl ether (2EO)sulfate

(Sodium Laureth Sulfate)
17g1facos T212 = (Palmityl alcohol + 14 PO + 60 EO)hexyl
15 dicarbamate (PPG-14 Palmeth-60 Hexyl Dicarbamate)
18gympatens ALM/020 = Lauryl alcohol + 2 EO (Laureth-2)
Lrego Betain 17 (30%) = Cocoamidopropyl betaine
20guxyl 700 = mixture of phenoxyethanol, benzyl alcohol,
potassium sorbate, tocopherol and water
20 The INCI-names are given in parenthesis when appropriate.
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chaéacterlsed in that the quaternary ammonium group is a 2-
hydroxypropyl trialkyl ammonium chloride group, where the
alkyl groups contain 1-4 carbon atoms.

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

——(cszpo)m—<cHz?HO)X—(CqquO)t——(CHZCHoay—RS
(1)

CH, CH,

| ]

O(C,H,0%R, Rr+l'\l"‘ Ry X
R,

30
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where p and g independently is 2 or 3, m is a number between
0-5, X is a number between 0-2, t is a number between 0-5, y
is a number between 0-2, z is a number between 0-10, R;, R,
and R; independently of each other is an alkyl group with 1-
22 carbon atoms, R, is a hydrocarbon group with 5-22 carbon
atoms, Rg 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,
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

——(CHzcl:Hor"

G

O(C,H,0)7 R,

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

11. Use of a cellulose ether according to claims 1-10,
characterised in that Rs 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.

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 R3 are -CHs;.

15. A quaternary ammonium hydroxyethyl cellulose ether,
characterised in that the cellulose ether has the structure
as defined in claims 1-14, with the proviso that the
cellulose ether does not contain any hydrophobic group,
selected from the group consisting of aryl, alkyl, alkenyl,
aralkyl and mixtures thereof, and having at least 10 carbon
atoms, the hydrophobic group not being a part of any
guaternary ammonium group.

16. A process for producing a quaternary ammonium alkyl
hydroxyethyl cellulose ether according to claim 15,

{

{
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groups are methyl groups.

20. An aqueous hair or skin conditioning composition,
15 characterised in that it contains a quaternary ammonium alkyl

hydroxyethyl cellulose ether as defined in claim 1-15.

21. An aqueous composition according to claim 20 to be

used in a conditioning shampoo or body wash containing

1) a nonionic, an anionic or an amphoteric surfactant or a
20 blend thereof in a total amount of 5 to 30%

2) 0.2 to 5% thickener, and

3) 0.05 to 2% of a quaternary ammonium alkyl hydroxyethyl

cellulose ether,

the composition having a pH between 5.0 to 7.0.
25 22. An agueous composition according to claim 20 to be

used in a hair conditioner containing

1) 0.05 to 2% of a quaternary ammonium alkyl hydroxyethyl

cellulose ether

2) 0.5 to 5% of a long chain fatty alcohol

30 3) a skin compatible acid in an amount sufficient to obtain
a pH between 2.5 to 5.5.
23. A solid soap bar composition, characterised in that

it contains a quaternary ammonium alkyl hydroxyethyl
cellulose ether as defined in claim 1-15 and a syndet,

35 natural or combi soap.
24. A solid soap bar composgition according to claim 23

containing
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