WO 2011/ 015858PCT/ (B2010/ 051270 1 Conposition The present invention rel ates
to lowirritancy cleansing conpositions, for exanple conpositions suitable
for use awohahbyois$sanpoos, baby baths, mild skin cl eansersr/gB2bth/dfsazznal 5
cl eansers, cleansers for sensitive skin and the |ike. Such conpositions
nmust exhibit low skin and eye irritation, Low irritancy cleansing
conpositions of this type may al so be us?ef in animal applications, for
exanpl e as pet shanpoos. Traditional shanpoo formul ati ons often contain
pol yoxyet hyl ene- al kyl sul phate type SAMBATHOM 10 surfactants as a nmj or
i ngredi ent. However these conpounds have been found to cause eye and skin
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surfactant, a non-ionic surf ant which is one of a certain group ‘of

pol yoxyet hyF@ﬁ@'e I BARBRPPIBpy | ene bl ock copol ymer and an ani onic
al cohol -ether sulfate surfactant. CA1077849 relates to high | athering
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in a wei ght amphdt@iceliratemtstalchy WitB sighicbd Be@mRor des phic B@facedrdi t i oni ng and

cl eansi ng shanpoo conpositions which are non- 35 irritating to the eyes

and conprise a 1:1 nolar ratio conplex of an anphoteric surfactant and an

ani oni ¢ sur fFarceanple. S HdALTi7buliselosasrd utiraigtion ghadpae eeriastiipe comprising 5-20%
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sul phosucci nxte derl vative, an am ne oxi de derivative and an et hoxyl at ed

di hydric or polyhydric al cohol deri vati ve. The conbi nati on of an am ne

oxi de derivative and a di hydric or % ?/dl’l c alcohol derivative is said to
i nprove t he CRi'PAPEL dessrkps E'F‘B‘?i’éé/‘"‘ﬂ“t?e" Y io¥cSi TYAlH PetRiar gPrvit PERIeMrhese
docunent s, &adingt &er sleasinggesitactdnstics Siased  oancoatbimakgisadfean rapholgiei 2-apgt yer ,
for 25  substituted imidazoline surfactant, a non-ionic surfactant which is one of a certain group of
polyoxyethylene - polyoxypropylene block copolymer and an anionic alcohol-ether sulfate

surfactant.

CA1077849 relates to high lathering detergent compositions having excellent foam stability

30 and low ocular irritation comprising a betaine surfactant, an anionic surfactant and a
polyoxyethylene derivative of a hydrophobic base as a nonionic surfactant in a weight ratio of
about 1:1:3.

CA1080625 describes conditioning and cleansing shampoo compositions which are non-
35 irritating to the eyes and comprise a 1:1 molar ratio complex of an amphoteric surfactant and
an anionic surfactant; a non-ionic surfactant; and a cationic quaternary-nitrogen based

hydroxycellulose ether polymer.



exanpl e an et hoxyl ated sorbitan ester, in order to increase the mldness of
a shanpoo conposition. However a mmjor drawback of using ethoxylated
sur f act anve 201nassser non i onic 10or otherwi se) is that theGBraW/GOITHAI N
1,4-dioxane as an inmpurity and this has been identified as a carcinogen. It
is an aimof the present invention to pr%vi de a cleansing formul ation

havi ng | ow skin and ocular irritation and which conprises reduced | evel s of
et hoxyl at e-cont ai ni ng surfactants. According to a first aspect of the
present i nvERP14945% H%%C@b%sapm%%eé%ma TPBRYatiPr | PAARYI e FRSTIRH FUERIRTBSPT | on
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25wher ei 8 atis¢Rmsdf ttemaiatit?, R3, R4 and R5 is not hydrogen and Mt
represents a cation; (b) an anphoteric surfactant; and 30(c)an al koxyl at ed
non-ioni c species; wherein the nolar ratio of conponent (a) to component
(b) is fromfbess:documents, landreihaxpiesugiest theeuseaci an ethoxtatedrags iopic rebvimsonfent (c)
to the Comb%ﬁblmﬁ%t%&ylﬁt@memm §stéra)in 3RAr tdIncledisd @n%smtlchﬁéh & d: shamBd

gg ﬁ?gigé 58 g&-é:o(éggb 1%?\/%3'%23}, g%i?(r) #a%bgc of ?iglﬁéa et%oxy%lfg()j suﬂactants Jw%et_per non jr)lc

R1- C- 0- @ C 808hdvivisk) is R@t Ry (nay coRaiefl drcidxbye &lar ispgrsy end i Hes beeraidentified
substitut ed,0f cMBasdeat i tuted al kyl, al kenyl, aryl or alkylaryl group. Mre
preferably RL is selected froma substl t ut ed or unsubstituted al kyl or
al kenyl group. Most preferably RL is an unsubstituted al kyl or al kenyl
group, espedtiiabh giraof the prebsit iinvebtea talpkoylde gr degpsing formulation having low skin and

ocular irritation and which comprises reduced levels of ethoxylate-containing surfactants.

15
According to a first aspect of the present invention there is provided a low irritancy cleansing
composition comprising:
(a)  an anionic surfactant compound of formula (1)

20

0]
wherein R’ represents a C,_3¢ substituted or unsubstituted hydrocarbyl group;
each of R?, R®, R* and R® independently represents a hydrogen atom or a C4., alkyl group and
25 wherein at least one of Rz, R3, R* and R® is not hydrogen and

M represents a cation;
(b)  an amphoteric surfactant; and
30 (c) an alkoxylated non-ionic species;

wherein the molar ratio of component (a) to component (b) is from 0.5:1 to 2:1 and wherein the
ratio of the mass of component (c) to the combined mass of components (a) and (b) is less
than 1.2:1.

35

Component (a) comprises an anionic surfactant compound of formula (I):



10Preferably Rl represents a C5_30 al kyl group, preferably a C7_24 al kyl
group, nore preferably a Cr21 al kyl group, nost preferably a C7_17alkyl
group. wBnefiansdsgy R2 represents a Cl_4 al kyl group, euirtchbyw/s15a 4

al kyl group in which a propyl or butyl group, when present, is
straight-chai ned. Preferably R2 represengs an n-propyl, ethyl or, nost
15preferably, a nmethyl group. Preferabl y’R3 represents a hydrogen atom
Preferably one of R4 and R5 represents a hydrogen atom and t he ot her
represents a hydrogen 20 atomor a Cl_4 al kyl group. Preferably one of R4
and R5 represents a hydrogen atomor a Gi24gral kyl group in which a propyl

or butyl group is straight-chain.”Prefer?blj one of R4 and RS represents an
n-propyl, ethyl or methyl gromp—exc—rmstCcprefershly, a hydrogen atom Most
preferably both R4 and R5 represent hydrogen |atons. 251 n sonme embodi ments
the present invention nay include a nixtBfeRdf nore than one conpound of
formula (I). For exanple an isoneric mxphure of conpounds of fornula (1)
may be present. Such a m xture may incluge, for exanple a compound in which
R2 is alkyl (suitably methyl) and R3, R4 and R5 are all hydrogen and a
conpound5i nPwiiratly RS isi seldctedatoy b s(isstitutestbdryunseishitpte)l adlytl alREnyl,R8ylamdiRglaat e al |
hydrogen. 38roﬁ£.%%?&?éf¥raw K'ER'EREBS FrofNa ARbskidRA! drYursiiisituteh Ui oPARTHY UM

cation or, nost preferably, a metal cation. Suitable ammoni um'cations

i ncl ude NH49©HRd MRE BRIFFHIVUM dat3oHnBPsitiediainhor AteRY. 9raiR t P et
cations i ncucslbstaltécdlkyl get@l cations, for exanple sodium [ithium and

pot assium cations, and al kaline earth netal cations, for exanple cal cium
and 35nagnesi um catjons. Preferably M- represents a potassiumcation, or,
especi allfy, Pefasarli Bnispeestna Cswelkybareyr PrESImCT CaBANY IO 2Pre arefRiebled; be
an al kyl gr eup amyi gadup ahdit picterdbyadi®, ., fkeheuabl y RL is an al kyl group. In
sone enbodi nents the conponent surfactant of the present invention may
conprise a mxture of fatty acids to forma m xture of conmpounds of fornula
(1) in whi cﬁrelf!é[atrha@z lepregiintsf ¢ ertkyl BouRl siitgblp p &¥-eallgt bxpup ewhichs lery! erfoulyl f at ty
acid. FattygaghdeheBtabmed stdi Rathdl refetably ROFdpRRBehtEIGh HBRPYN &hiloESnd3f
fatty a%ds. For ex%&the atty acid obtained fromcoconut oil contains
a mixture ofefeRy e el udi ng C12 lauric acid, Cl4 nyristic acid, Cl16
palmtic acid, C8 caprylic acid, and Cl18 stearic and oleic. 10 RL may

i nclude theprRslpee ,g{)reggp]% OhydMRELa@At ural Iy occurring fatty acids and/or

of one or nore synthetic fatty acids. In sone preferred enbodi nents Rl
consists essentially of the residue of a single fatty acid. 15Exanpl es of
car boxyl i ¢ acifasblf srenf®iachRREpresantsehdiedgien edm andlthedetha ogpesaaisc, hybrotst i ¢

aci d, hexangqi i, j,.C j 4 Gl i I kCc acid,
ot 1 20 Soflh B RARLELS AL oy GAPEN. Rl AP g 31405, 2
| i nol ei c acP¥y! %RURCRIMAICE 2aRPRY) Of Bl wspuP iadiraightzhaiehiPsrRdeiplY B¢ @f R™ and R

ei cosapent anpreze@s iafl,n-HEIN, Nty ACIBthyl&frelipCoraott, prefozpIs 2 BYRO@INCatbrh JMRBET | C

acid, natural curktd ng Jsatt i ds such as those obtai ned from coconut
oil, tall omfreteé?bfﬁcqggr%e n%oF{ f%pr%ﬁr'?[%é%?%%n,a?%' palmoil, olive oil, corn oil,

linseed oil, peanut oil, fish oil and rapeseed oil; synthetic fatty acids
made as26haiNsofd embsiiRghts the HsBnOhvéntise! Bst Relugd St mixid IPMIndé tRdiebie

| engt hs; and m xtures thereof. Nbst preferahl conpris t he residue of
PSRRI i SRR S SRR s i AR
resi due of piesed $uwheymigoiedvayioriide drfexanple ecompourdiih whizb Rié ayinfroilatdy of

formula (1) m@ﬁ%) BRd RF P38 R®RYe ANYydRfgeh BRY %Bm%ﬁdﬁﬁ whibOREM d WNSS.%M' or
art, for exampl ¢ See, t he nmet hods cyescrl bed in 94/ 09763 and 2005/ 075623.
In especi al MFYP 8GR Baauhb A AENIC9R3, R4 and R5 are all hydrogen and R2

is ethyBOor, nost preferably nethyl. 30
Preferably M" represents an optionally substituted ammonium cation or, most preferably, a
metal cation. Suitable ammonium cations include NH,” and the ammonium cation of
triethanolamine. Suitable metal cations include alkali metal cations, for example sodium,
lithium and potassium cations, and alkaline earth metal cations, for example calcium and
35 magnesium cations. Preferably M" represents a potassium cation, or, especially, a sodium

cation.



In such preferred enbodi nents the conposition of the present invention
preferably conprises the reaction product of sodium nethyl isethionate and
a fatty awodpimhssssi s a conpound of fornula (11): OR2 RpPos@BR0A513MD

2011/ 015858PCT/ GB2010/ 051270 5 in which one of R2 and R3 is nethyl and the
other is hydrogen. Mxtures of these isopers may be present. 5In sone
enbodi nents the conposition of the preseﬁ i nvention conprises one or nore
of sodium |l auryl nmethyl isethionate, sodium cocyl nethyl isethionate and
sodi um ol eoyl nethyl isethionate. Most preferably the conposition of the
present i nvahtnia@rbecamplkjllsgmpsmdémmkérazugy)lup nerefeydbly1Ri sedrhaloyl afr@ipainds@tie

sodi um COCOXan@%QXJ thle %gbgbr%ﬂﬁ&ﬁf éﬂ%f‘ﬂﬁ@ r@%lJnY ¥an§ﬁFoﬂ>Ma c%ﬁ%héeoé‘ fffur %f

especially §¥ ses an h sur actan
15By anphot tVé”@%@ﬁﬁ@ﬁHﬁ%“ﬁEfﬁ%ﬁﬁmﬂ%“ﬁﬁ¥WWGé)@HV”@&?FE%P&Hﬁ@mWQV|ng the
ability $§0 exhibit both p05|t|ve and negative sites. The surfactant
fﬁg}jagleztg gl%l {Sénrérfeergﬁ( Sulresi'l ute%ccl)f ];1 Ii‘a téé':\fl'dr T:gthtech(]j% %bt[’:\%f fror’lr_l ngtHra(I:mFé o grﬁ %Iﬁln er i c
sur f act ant s miftuses @)f%timlc@s tH@b@@ntp&astb%ifaénaM@ltt?mw frqm)g@nmdeﬂ PQI‘éﬁ"e‘,Ssa mixture

20Sui tabl e suaﬁ@éao@moﬁ,dfn rc M8 &icARiICONPANERtacHDS . BRI @cia et LEbSit S0 Bhd

bet ai nes, r bet ai nes, al kyl am dopr opyl bet ai nes,
alkylanldop ﬁﬁa”n55ﬁ3?§ sul tai nes, al kyl anpho acet at es,

alkylanﬁﬁodlacetates alkylanphopropionates alkylanphod i propi onat es,

al kylim nOdR%QWn@lU@é @ redfde 8 drklok %Fé%&ﬁ&l%é’éu%g Ay aibé A §nefd?rmo\-l§e as
conponent (b) he conpositions of present “i nvention pay incl ude

t hose whi chSWEC %‘Hy afidey WGQF%%WIG"G%WB”%B ?“Pﬁtsféseé‘ﬁ?”%%théf‘?ﬂ?‘ﬁe g
conply wi t hsiagle étgneitt! structural fornmula: OR2 RL-tC-NH(CH2) m N+-X-Y nl1 .1
R- 30where Rl is al kyl or alkenyl of 7 to 22 carbon atons; R2 and R3 are
each independently al kyl, hydroxyal kyl or carboxyal kyl of 1 to 6 carbon
atons; mPi sEpaniriesqef Cﬁrbi%y“e agjgls from yvhj PaI'R%YI Renerivgd ipclids @ce FFBoPHIUIC AT
opti onal | y aedenbit bl edpiaictaeidnysbrdis abid, @pfk Xcid, Sauri©&Eld afyris@Feid, Swm‘taczfcant S
suitabl e foral%ﬁ&elggmg Rg crllé ofepc)ac P(no'l cac%dgraéhlgrp q"d,%géo elggc'%d arachi (I;nrlrcuI a.
acid, eicosapentanoic acid, behinic acid, eruic acid, docosahexanoic lignoceric acid, naturally
occurring fatty acids such as those obtained from coconut oil, tallow, palm kernel oil, butterfat,
20 palm oil, olive oil, corn ail, linseed oil, peanut oil, fish oil and rapeseed oil; synthetic fatty acids
made as chains of a single length or a selected distribution of chain lengths; and mixtures
thereof. Most preferably R’ comprises the residue of lauric acid, that is a saturated fatty acid

having 12 carbon atoms or the residue of mixed fatty acids derived from coconut oil.

25  The compound of formula (I) may be prepared by any of the methods disclosed in the prior art,
for example see the methods described in W0O94/09763 and W02005/075623.

In especially preferred embodiments, R® R* and R® are all hydrogen and R is ethyl or, most
preferably methyl.

30
In such preferred embodiments the composition of the present invention preferably comprises
the reaction product of sodium methyl isethionate and a fatty acid, that is a compound of

formula (11):

0 R?
0 SOsM*

35 (Il



WO 2011/ 015858PCT/ GB2010/ 051270 6 R2 11+ R-NCH2CX2 | ,1 R and am do
betaines of formula: OR2 Il1+ RL-CNH(CH2) m N-CH2CO2- | ,1 5 where mis 2
or 3. In Wwothiimassssf ornmul ae RL, R2 and R3 are as defi negcpraseoousiyn Rl
may, in particular, be a mxture of 10C12 and Cl4 al kyl groups derived from
coconut so that at |east half, preferablé at least three quarters, of the
groups R1L has 10 to 14 carbon atons. R2 and R3 are preferably nethyl.

Sur factant conmponent (b) may include sultaines (or sul phobetaines) of
formula: R I+ R-N(CH2)3S03 | ,1 R OR2 Ill+ R1-C NH(CH2) m N- ( CH2) 3S03-
R3 wher e m inswtitchaine 3f RbandVRiris mithgl apifi thicaise id lydulgieie Mixt(reai) tB&@3soniess mayl aced
by CH

be present.

5 In some embodiments the composition of the present invention comprises one or more of
sodium lauryl methyl isethionate, sodium cocyl methyl isethionate and sodium oleoyl methyl

isethionate.

Most preferably the composition of the present invention comprises sodium lauryl methyl
10 isethionate and/or sodium cocoyl methyl isethionate. Sodium lauryl methyl isethionate is

especially preferred.
Component (b) comprises an amphoteric surfactant.

15 By amphoteric surfactant we mean to include any surfactants having the ability to exhibit both
positive and negative sites. The surfactant component (b) may be selected from surfactants
referred to as betaines, including sultaines (sulphobetaines), or other zwitterionic or

amphoteric surfactants, for example those based on fatty nitrogen derivates.

20  Suitable surfactants for use as component (b) may be selected from betaines, for example
alkyl betaines, alkylamidopropyl betaines, alkylamidopropyl hydroxy sultaines, alkylampho
acetates, alkylamphodiacetates, alkylamphopropionates, alkylamphodipropionates,

alkyliminodipropionates and alkyliminodiacetates.

25  Surfactants for use as component (b) in the compositions of the present invention may include
those which have an alkyl or alkenyl group of 7 to 22 carbon atoms and comply with an overall
structural formula:

[l lIR2
1 _ +_ - —
R'-C NH(CH2)m]n—I|\l X—Y
R3

30 whereR'is alkyl or alkenyl of 7 to 22 carbon atoms; R* and R® are each independently alkyl,

hydroxyalkyl or carboxyalkyl of 1 to 6 carbon atoms; mis 2 to 4; nis 0 or 1; X is alkylene of 1

to 6 carbon atoms optionally substituted with hydroxyl; and Y is -CO, or -SOs.

Surfactants suitable for use as component (b) may include simple betaines of formula:



- CH2- CH CH2S03 where R1, R2 and R3 in these fornul ae are as defined
previously. WD 2011/ 015858PCT/ GB2010/ 051270 7 RCONHCH2CH21\ 11- CH2CH2COH
CH2COCYMiwwDi2anphsssset at es general ly conformto the foll eermgs2bovesui7a: 5
TH2COCYM RCONCH2CH2T- CH2CH2OH CH2C00-M where R is an aliphatic group of 8
to 22 carbon atons and Mis a cation such as sodium potassium anmoni um
or substituted ammonium 10Suitabl e acetate-based anphoteric surfactants

i ncl ude | aur oanphoacet ate; al kyl anphoacetate; cocoanpho(di)acet ate;
cocoanphoacet at e; dlsodlun1cocoanph66|acetate; sodi um cocoanphoacet at e;

di sodi um cocoanphodi acet at e; d|§Qd| nbﬁqa@éloanphodiacete; di sodi um

| aur oanphoacet at e; sodi um | au r oam phdaéérate and di sodi um

wheat ger manphodi acetate. 15 Sui t ablR® bet ai ne surfactants include al kyl am do
bet ai ne; al kyl betaine, Cl12114 al kyl di net hyl bet ai ne;

cocoam dopr opyl bet ai ne; tall ow bi s(hydroxyethyl) betaine;
hexadecyldiﬁ@¥ﬂ?ﬁ%€?@ﬂﬁ%ﬁﬂﬁﬁﬁ%dlnethylbetalne al kyl ani do propyl sulfo
bet ai ne; al kyl di methyl am ne betaine; coco am do propyl dinmethyl betaine;
al kyl am do propyl dinethyl am ne betaine; gocam dopropyl 20 betaine;

| auryl bet ai ne; Iaurylanldoprodp bet ai ne, 0CO am do betaine, lauryl am do
bet ai ne, al kyl am no betalnﬁi_atk¥u4gﬂ&po_ ekgq@g) coco betaine; |auryl
bet ai ne; di enet hi cone propyl PG—betalne ol eyl betalne N al kyl di net hyl

bet ai ne;5coco bi guam de derivative, C8 am 8o bet ai ne; Cl12 am do bet ai ne;

| auryl di net hyl betaine al kyl am de propyl betai ne; am do betaine; alkyl
bet ai ne; cet) %ém?@&ﬁ ol eam dopr opyl betai ne; isostearam dopropyl

bet ai ne; aur am opropyl bet ai ne; 2-al kyl - N-car boxymet hyl - N- hydr oxyet hyl
i m dazol i ni um bet ai ne; 2- al kyl - N-car boxyet hyl - N- hydr oxyet hyl i m dazol i ni um

bet ai ne; 2- @ d@w fo.%m um mrﬂiwme}ﬂyéd\brsm@gxummw pamewa.t BY b mixture of
I'm dazog?} IE¥I @é(}ugis E%rjveg ?rom c%rc%nqj?gg 91%}/ t Ieést hg pretfergbly [z;l_ Igast three

sul f opr

N- al kyl - N, Nq@hrlm,sc bfyhe MNoyrB-RS tnk$ diptodigychipom atrmai Rimnb & aierpesferably methyl.

cocodlnethylbetalne apri cot am dopr opyl bet ai ne; |sostearan1dopropylbetaine;

30 nyrlstanld ro bet ai ne; pal m tam dopropyl betain cocanldopropyl

hydr oxy sul§5.$ﬁ?” QE?VQﬂﬁﬁvﬁﬁwp%ﬂmeﬁ%@éﬁﬁéwb%@E%% YR’ f obet ai ne-

al kyl am do betaine; C12118 al kyl am do propyl dinethyl am ne betai ne;

| auryl di met hyl betaine; ricinol am dobgtaine; tallow am nobetaine. WO

2011/ 015858PCT/ GB2010/ 051270 8 Suita e gl yci nat e- based am photeric

surfactants include cocoanphocar bt chﬁgggogtalIomanphocarboxygy0|nate

capryl oanphocar boxygl yci nate, ol eoanphpcarboxygl yci nate, bi s-2-hydroxyet hyl

tallow §Pycinate; lauryl anphoglycinate; tallow pol yanphogl yci nate; coco

anphogl yci nate; ol ei ¢ pol yanphogl yci nate; N-Cl10112 fatty acid

am doet hyl - N- (2- hydroxyet hyl )- 5gl yci nate; ,N-Cl2118-fatty acid

anidoethyl-N—(2-hydroxyethy|)-gf&cinate difhiydroxyet hyl tal l ow gl yci nate.

Preferred acetate-based anphgted-eNg@H ggLanngmggyy§e as conponent (b)

i ncl ude sodi um | aur oanphoacet at e, dlsoélun&@auroanphoacetate and m xtures

t her eof .
where m is 2 or 3, or variants of these in which

-(CH,)3S0y5  is replaced by
20
OH
—CH2-C|3H-CH28037

where R1, R? and R? in these formulae are as defined previously.

25  Surfactant component (b) may include amphoacetates and diamphoacetates. Amphoacetates

generally conform to the following formula:



Preferred betaine surfactants for use as conponent (b) include

cocoam dopropyl betaine. Preferred sultaine surfactants for use as
conponentwbhlp1i/msssede cocoamn dopr opyl hydroxy sul tai ne. EormBrem0s{Z7)
conprises an al koxyl ated non-ionic species. This may be a non-ionic
surfactant or other al koxylated conpound, for exanple a polymeric conpound.
Preferably the al koxyl ated non-ionic spezies conprises at |east two al koxy
residues, preferably at |east two et hoxy residues. 20 Suitable al koxyl ated
non-ionic surfactants include %99N56Hﬂ%éﬂﬁ—@6hﬁﬁe Qitng one or nore al kyl ene
oxi de residue and a hydrophobi c group. Phgﬁg%%f%ﬁnon ionic surfactants are
conpounds whi ch include one or nore ethyl e and/ or propyl ene oxide
resi due and a hydrophobic group. Suitable non- |on|c surfactants nay be
formed by t Eg a} Q%atu ! 2 F aci ds, am des or al kyl
phenol s wit 'ag]p Oafcgr?esg nec'i%é’c P8t 8#%%? Oanﬁ O'MY&t ophobi ¢ group conprises a
hydr ocar bon chaln having at | east 4 carbon atons, preferably at least 5
carbon atons, nore preferably at |east 6 carbon atons. Preferably the

hydr ophobi ¢ group conpri ses fron1é*h§qgﬂ%arbon atons, nore preferably from
6 to 21 carbon atons, nost pre carbon atons. Preferably
t he hydrophobic group is an aIEE%ﬁR5¥CﬂrR3O Hgghéﬁ i oni ¢ surfactant
conponent (c) may include nore than one pydcephpbi ¢ residue. A ternatively
t he al koxyl at ed non-ionic species nay be a polyneric species, for exanple
an et hyl ene oxi de-propyl ene oxi de copol ynmer, suitably a bl ock copol yner.

Such conpouR#sreVit sl arPipH&ic| grdﬁfbm o2t RfbRedtSRNasKMl ik @Ckatith L8 ABrodia,
pol axomer coqgounds and. ar Bﬁmegﬁ+e 35avai | abl e from BASF under the

trade mark ?%W?@m”§UWWaﬂF¥bﬂ Lr f ace-active agents may be
selected fromthe follow ng: reaction products of conpounds having a

hydrophe@i c sgilP %t@bés%éc'[érﬂrﬁnomgr%Qﬁébt:ﬁﬁsomncfu% SXAEIUPodtetarh at dig
al cohol s, acids, am des or al %ﬁf@?eno s wth al kyl ene oxides, especially

et hyl ene V@“EWPE?‘@‘%&?S@P@W@ DFPLATPEOFR Elfe dé%OPHB‘r C%‘ioa??éh‘i?facﬁﬁeh
propyl ene oxodilen co@mamehanpthte; aiskyilm (0GBxaCdBYdiqietite | disetiinml epeylcaripti@liacete;
condensat es con i odu f a C pr or
secondary IFﬁ%ﬂ@nor %@gaﬁﬂkﬁaﬂﬁéoho%%a&ﬁth %%Egﬁ%h%mgggde Jag%ld péo ﬁ%qs
made by con¥BPRGRMBAPIHIagBP| ene oxide with the reaction products of
propyl emg oxi de and ethyl enedi anm ne); and sorbltan ester 5 alkoxylates.

Preferred ”%F bfghegalr%'l rer%cfalrggt %flb ealquamlgo I%O{( S?eﬁ be?al Efyagiﬁ hﬁy {medwyl

al koxyl at ed cero s an

sor bi t an esbelpige; cew@moarqpylb@telh@)@ﬂombe&ﬂhygpvézet@é) b&t?dweeb?)@dwldln}pthylmwe

i ncl uding | aétrou.kneu@@teminstaan )dm.dospneah )éhbfo garamé aml d%m@w{e tse%hédu;@@o
Preferably t he non onl sur f actﬁgl g a% east g? ge 0oX
resi dues, p?@id&pa?ﬂyl/ ! b’l’eé%{%‘? ap ?pé ’|“ Y Be a'@% B8 %‘f’?pé(
non- i on2e sbetélae,tlamlsbetame legieylaasdapwp betaing, c(oct) agide Hetase lantyl emidarbetainer ned

by the r eac%\ﬂ(ﬂrhnﬁrflo %t&ﬁ@%ﬂ%b@%!&%”%c@ d’é)éﬁﬂeol%h%bb&au% %&néﬂ@hn‘étﬂ?&dyﬁne
oxi de. 150ne suitable non-ionic surfactants are éy eneé

sorbi tan fatByPeiaied oéeg{ B?te'nw E\‘P?'WH@“GHM SP1PINGT FoPor AeYamidg. A 'VB ¥en s IRt ed
from t he gr oetpingdhsaskio hetaind; IQIA-0@i8hyi aéthivie;atdydsidatpesyi vetaine; anebag@inef

about 1 or §|k§?f b% 'in@ aGétﬂ b@(aﬁees&gérh.{jép‘?gp Peferhfl: ngas@gew. P%P;ﬁort}élaﬁré“

nol ecul e. erre on-10ni Cc sur is amxture o aurate esters

of sorb??ol 'aaf?a"doo@roav't sttaing: gkl alef@fbeémww élﬂ)vdfewﬁlylstm'?ﬂfbv%&ﬁiawanﬁ y of
t he nono- estkyl-NcastaRRI My b xEIHYU ImidolindOn Bekias; 2}5|kﬁil\hsddemecawdxglmeth§r hi s

surfactant | Caﬁﬁ%n%ﬁ%}i 8>§/elhgl M?j%z f%‘b%la?n“ psfaoc%ﬁ rﬁ’&%%%)g f{fo?mgt

al so known in yoxy e erne auraﬁe and |s
avai | abl e fﬁldfﬁp@éxdbaranorﬁmrh@ﬁ'ee aI Nsaﬂtywé!sdlmet y-ANGtsHEPrapy-eRpauERSiAee of a

pol yoxyet hylcaﬂaem@myvl bR&hrR! l@n&dnam@d?agyde%eww Edlscﬂsﬂﬂéa)’eﬁﬂdﬂckb%p?l 293@inehi ch
is a nlggure 0 sorbitol and sorbit

condensall WY BT haE BTy SIBTESPBI BT e uRRI FobroS” Seteine

undecylenamidopropyl betaine; cocoamidosulfobetaine; alkyl amido betaine; C1245 alkyl amido
propyl dimethyl amine betaine; lauryldimethyl betaine; ricinol amidobetaine; tallow

aminobetaine.



The ratio of the mass of conmponent (c) to the conbined mass of conponents
(a) and (b) is less than 1.2:1. Preferably it is less than 1.1:1,

pr ef er ablwolz2esiz15¢5an 1: 1, nore preferably | ess 30t han OperiB28ldsadrby | ess
than 0.8:1, nore preferably less than 0.75:1 for exanple less than 0.6:1 or
| ess than 0.5:1. The conposition of the present invention may conprise
further surfactant conponents in addition to conponents (a), (b) and (c).
Such surfactants may be selected fromanionic 35 surfactants, cationic
sur f act ant s SUARSH A PIEReS?S aRTRIRISSIC SBTRAaNT dnQses £EPRAPEOFHRP YA A s

t her eof . Catallowmantgphscarbagdyeintie, daprylcax@hlacbogyghicipataar ylecampbodatboxgdpatends

may be used, ?% r%%%&ﬂf[%}&ﬂ gﬁ;@ﬁ&&sraufxghgm@%tgﬁ/%étgntafﬂw EH#@‘HW%&&Q{J nSE,

surfactants use’ | resent IS Wwthin
t he conpet eABBNASIYCNAE PJoif §8'M3@W°9W@@Pt? MVhve fe’i‘Ftl‘ acifygaydogiipgHV-(Apggdroxyethyl)-
2011/ 015858 a&;&rﬁ@z&tﬂ{mgfahg 74idl @maideth§liNoalyd s et a0 {gRtihate.0 BRRNER BBy aaiow
present it LS. Ipreferred that these surfactants do not include al kyl ene
oxi de resi daés Fn preferred enbodi nents conmponents (a), (b) and (c)
toget her conprise at least 70 wt% of all 5 surfactants present in the

conposi t i onprdpdrRbedcaleybadtd bﬁéﬁ&ter%%%c@nt%r%s@re%f n%@h%t% ) h&@sd sd3int %
suitably at |east east 9 gt% preferably at

| east 95 wt & %?ﬁﬁ‘p'iﬁ%?t\'\%r%?OQWEHFWO%[PF%O@%%%/ 5’39 Wweslg?eéﬁo rably component (c)

conprisé@ |less than 60 wt%of all surfactants present in the 10

conposi ti OnPre@é'neetj%lé@meléurjfe@%ﬁtstf&%@e gé)chp%heM)%cﬁagg&Bé‘rmdM r!)@ﬁ’§et£ han 40 w %
preferably |l ess than for exanple |l ess than /p | ess than 20

wt % Conponent (c) nay conprlse | ess than 15 wt % of aII surfactants pr esent
i n t he conposifdriednsulthies Sufdeaants1or Ws&oaercohpsisent li@ninGudst Bocodrhilb@oppiHyaroxy at i 0
of conponen% % to conponent (b) is between 0.5:1 and 2:1. Preferably it
is between “and 1.8:1, nore preferably between 0.7:1 and 1.7:1,
preferabPy between 0.8:1 and 1.4:1, nore preferably between 0.85:1 and
1. 3f 1, lr)r})st Chipdreheb) anﬁbﬁiéé%ﬁ@lk@xy%téd rAdonlc spedies. Qﬂ%ﬁpﬁaambn -(oaik sufactant _
prefera y n St on in
B amount” of! S0 Phgbflut GrpGR"E BRapRR AP SoRlo b8 BE SR e BN O
| east 1.5 wo4- I0@I9|S|pa¢ﬂwc<mpn|8%ea§lt lezstV\WV%a#foxmreqlcélast przfe@blm%le@@mp@ﬁémy (a)
may be presefliquédd an anount of up to 50 wt % preferably up to 40 wm %
suitabl¥0up to 30 ww% preferably up to 20 % nore preferably up to 10

w% fof exanple up to 7.5 wt%or up to 5 wt% 25 Conponent (b) is
pref erabl y priebenalkaxplatedenocolieénsiriagaate ripasie tang rcoapodrnidecammesienbné oy emrd on i n

an amount Ogl/ﬂénel gﬁéé r&cﬁjev\@m@ apﬁﬁifrcﬁarh@l?é Xgrcﬁjtp | @Rsibrrel %n/ﬂ)nlfzosrurfgéfﬁﬁmla?e at
|l east 1.5 w9 swta %{%\59 |l east 2 wt% or at least 2.5 w % g&nent (b)

may be pres é‘Pﬁ‘quH dsyphi Hie gt PN cBenk %‘dep"i"l’é’foérp%}"ﬁn%‘ﬁi‘ Yegesgrs g, a
sui t abl y uphydooBobiatyfdup. pSmfaeleabhybmutfactéHﬂs mwh{/pe fonned py thé egertidnyof 3lahatit 0 10
W% fopg examo«rs UBud Brfded Ma @PFhéﬁ&st th>: @ﬁ ot oQBQPO'&?é?éra&f)the' P ﬁ&% abl'y

present in the cl eansungwconpo ion o present invention in &n anount
of at | east 9QUB CQPRFSeHPEPEPEHPIN Frin keyigg al'e&ﬂf% cqreen dQApreferaply |ablegst 3. 5
W% suit abbafrbcat ato@asiord préfradly aleake@shrbdn 5td¢vts(VcPre€awm>pn@ntyd(oﬁ|)ouimyrom£

present in Cﬁfu E%) % 4 Wtfg syj t ably
up to 30 wt?})m pr °et E%rg 19" rb""zﬁt% /n§r% rgffera{)@f & aEB(;/EEpca.gn 8%’ %Osfor
exanpl e up pr@fe'yab\ly fmn%de 1§p;a[bgn Btoftsos Preferably the hydrophobic group is an alkyl group.

30  The non-ionic surfactant component (c) may include more than one hydrophobic residue.

Alternatively the alkoxylated non-ionic species may be a polymeric species, for example an
ethylene oxide-propylene oxide copolymer, suitably a block copolymer. Such compounds will
be well known to the person skilled in the art as polaxomer compounds and are for example

35 available from BASF under the trade mark Pluronic.

Suitable non-ionic surface-active agents may be selected from the following: reaction products
of compounds having a hydrophobic group and a reactive hydrogen atom, for example

aliphatic alcohols, acids, amides or alkyl phenols with alkylene oxides, especially ethylene



WO 2011/ 015858PCT/ GB2010/ 051270 11 may be up to 25% by wei ght or even up to
30% by wei ght and these inpurities usually contain unreacted starting

mat er i al swendiarnsdsg- pr oduct s. For the avoi dance of dowrbir/GB20i0E5%5270

ot herwi se stated, any definitions of anpunts of surfactant 5stated herein
and nol ar and wei ght ratios thereof refeé to the actual anount of active
surfactant conpound present in the conposi tion. As nentioned above, each of
conmponents (a), (b) and (c nprise a mxture of the specified
surfactant SHEP a&w aRpruft Wi ﬁ’f?‘i’y(‘)‘?ﬁ‘éd’XIdﬁ (fPhF’éa"ﬁ’ﬂ?e"t“W K%EEZF)OQ?GP%‘PE%‘W@”? ¥ the

t ot al anmpuntondifsatds, hachndeusdlios protiaws afliphatip €CH0RS @rihary ror sb@ndarbesar bi on.

As will be t)%ﬂghehsé.can&ewm ARk &It B nRBE BOond ST el icROLESS Of
sur f act ant ten conprise m Ive sur actant conp X&

as inpuriti @8 the gac aﬁ‘ﬁﬂ‘étsdiof P@Pé‘?ﬂe PYerrEnd ethylepediaraingly aW SPFPé?“ na% been
prepar edsf r ardyRtad! abrefead aeﬁ»lonfcoerurfa@tan@ire|uaatawxmddfarty >étcurﬁcﬂ:§ alkokyled N

hat ure. 15Tpa?t¥|%8| O Io%ylla?%d @f Fol 8stgrs%s nEkOX %Ye%nsorbqan gqgrs esp crlallseeth%&?atodf nor €
further conponen m con agent s,

f oam boost eseeCIepeaq* Mseellyéf)OSQwmelneburytiyeﬂsteermll ﬁeﬁwln@tyagrml@cetyl residues.
preservatives, thickeners, proteins, polyners such as silicone polyners,

phosphate est unscr eens nt i dandru n bufferin

ot st ur i ser Bty B8 POEPRG AL kR aa <D Ao s bt ey a

cat i oni &0 polepsteidsfor gramplelatieastgbdycol , 20gl ycerine, viscosity controlling
agents such as nethyl cellul ose, and other additives which usually used for
cl eansers. Sui tabl e condltlonlng agent s incl ude quaternary anmoni um
conmpounds of refedﬁeﬁﬁ\oa lopigpeprfagants {Qr use gg3comiPoNerAC) £ (IR BhiR BgdAmse brite Ro

R3 and R4 i seaativnal & ydmmiundinklediyd a gydoappolsiaigrodp argl ettilene iogiée. br om de or et hyI
sulfate. At least one of Rl, R2, R3 and R4 is a C6 to C24 al kyl or al kenyl
group and the others are Cl to C4 al kyl, for exanple nethyl. In sone

enbodi meAt s Ongsuitaplsrciass g nondeltic Yifagtps @nea@bgthvane Mb'taR@ttaﬁﬂd Ratefsayjthiilee C6 t o
C24 al kyl oestedrfiggatty ackbbehyj detidice FEMNRE §ro@éongistig&nTs- (f@ifattjdé@dshﬁfeﬁdlrnan

i ncl ude t hog\?ergescl)fga §L5tep?ra§ oP alt}lgclflélst &k nelspenﬁedor%rtpglgoxdug}/lene %orbltan olecufJlrrpl €

polyquaternlunﬁfb er nui m
anmoni um Chp@mm@ermdnoﬂ-lﬁﬁnq: éprfa,cﬁnt dmiacmlp@[eyﬁfepgrate Yters of sorbitol and sorbltol

2011/ 015858 eﬁﬁ%@zqwa%;a&r@.s% §H&dnﬂﬁklrﬂy BF ﬁé&ﬁ&@téstéE%oddéﬁéédd/ﬂthdéﬁaSﬂtt ifwl

R A R o e R e e N YR e =
par aben, pr G@ylhd ipa@isalieewraindhe art akablokydithyiehe (R0 aorbiih nowolagratet dndrieaaiableTany

addi tional BgRsSElYALbNES @l || function effectively in cleansing
conpositions such as shanpoos. Suitably the cl eansing conposition of the

present invention has a pH of from4 to 8, preferably from4.5 to 7, for
exanpl e fr oAndhé stiab@. exdinple pi-h payoxiehydeahe ikyledter B3hen@TRPedssignated Pelyddrete a

base 1 0ps exgihizn3od! HIMG S4B I UIHST H8'BARA finliB) BRISLOhmy

exanpl e C|tr|c acid, succinic aci or phosphoric aC| pr esent
i nvention |§p%?%m§ﬂa§@Vmaﬁoaﬁ@@ﬁﬁ§xﬁ%np03|t|on I n some enbodi nents the
conposition nmay conprlse one or nore further solvents in addition to water.

Such suit abl‘rﬁ%%?? %E{ opg‘élmpongnt%ge[o Qnm c% b?n%gpnoalég%§c rr?pongr%f?‘fg?laﬁd %)qOhm S

gl ycol s and
less than 1.2:1. Preferably it is less than 1.1:1, preferably less than 1:1, more preferably less

30 than 0.9:1, suitably less than 0.8:1, more preferably less than 0.75:1 for example less than
0.6:1 or less than 0.5:1.

The composition of the present invention may comprise further surfactant components in
addition to components (a), (b) and (c). Such surfactants may be selected from anionic
35 surfactants, cationic surfactants, amphoteric surfactants, non-ionic surfactants and mixtures
thereof. Cationic surfactants, for example quaternary ammonium compounds may be used as
conditioning agents. The selection of suitable further surfactants for use in the composition of

the present invention is within the competence of the person skilled in the art. When such



15However in preferred enbodi nents water is the major solvent present in
the conposition of the present invention and suitably conprises at |east 80
w % of alwo0invmpdss present, preferably at |east 90 wt %@ecrmBRopreiznabl y at
| east 95 wt % The present invention provides a lowirritancy

cl eansi ng conposition. Preferably the Zo%orrposi tion of the present
invention is very lowirritating to bot H% he skin and the eyes. The

cl eansi ng conposition may be used for any purpose in which lowirritancy to
t he skin anﬁ?r'%t ”%'y%’éfa?%”toF@ngP’é%‘FSeareF‘ﬁ?seéiérﬁ)lo@fetrﬁé eI ripssi Hrfariatag vet used
as a faci al inalaghaliylena opiechsicited. or people with sensitive skin. Mst
preferably the conposition of the present invention 25is a baby care
product, for exanple a baby bath product or a baby shanpoo. Suitably the

cl eansi ng c Bhpsefeired arPagimentsecoppersstst(a) ) et (coiRoetaer sampiiseias [easty/ 0 wt% of all

non-i rri§at kihctadts Rabhten the cbmp&auous;ﬁ@feraayat leadey s skv@rm@eprewémy at9ede80 I ed
E)]? ':nhgl g‘r deﬁlf u(l\’a é/%rlletagtaéS vﬂB) mf)retﬂre ra F|e%s?b99!ﬁ pre era%l a%]e?st 8&9 eanc}l on
enpi ri cal | ymogt meerghlwﬁgesa%w%o& tion corrprl sing the desired armunt s of
conponents (a) and (b) and the adding incremental anounts of conponent (c)

until a despred | ow | evel ocular irrjtatjon a d. 35Ccul.ar

T tari on Bl SamGd o rORRRE JrEPE chopiedr BN SRR Y | e
known t 80t heorprsion psérhble tbs$ than 196 vatet mork wefaratisriess ienhiddvtin oveferainiees 1944
is the Draiggn Ebfﬁzt% rf&r‘ éer'ﬂ?M |e'£§§1fan 28 Qtes of |§ssﬂhérpﬂﬂmt%5béﬂbér%h€(@) %%éorﬁ’;‘ﬁﬂéé?h

i nvol ves delivery . into the conjunctival sac g@
r abbi t . HovxEx?%P“aP Hf’ §’t4’8fs%” %“53%\5\? H%%e&t 'Pé*éesCOHPP%‘:'P” lgsg thap 0 W‘f/t %He%d Jer ed
cruel and alWt®ernative in vitro tests have been devel oped. 01e sui tabl e
nethod is the WO 2011/015858PCT/ GB2010/051270 13 "Epi Ccular” (RTM of

Mat Tek. This corneal npdel consists of normal, human-derived epi der mal
keat i no&?t e3hayAPighraia pbcampenent (7) tsasppopent (risrbeiwedry @B fped:! SHefaiapud is

epi t hel i um sétWedrng.6:1 @nd N1, fn@@defeﬂab’lyf't%tw‘ééhm)@m andhe7 epprd@raml befieh 9,8: i ch
are culture pC|aII [e ltyre ins ee
medi um di fseofgﬁl?‘l ate to %r%rlymggwﬁ%q ?g{;a a@%‘,edﬂ{”i 'S : p?ef%rgbl \Aﬂgeé% ug]gré y
paral l el s th&lcorneal epithelium The systemis sal d to provide a
predictive, norphologically relevant in vitro means to assess ocul ar
irritan he resu sfro t he Epi ar (RT ow a, conposition
to be c?éss P?‘B%PGHE Q\Pé?férr"‘ ly pFePF’ﬁéﬁﬁéveaHﬂ’gﬁe?oﬁpéWO’]? l‘? BEPHY MVRTRI™,
irritating enampurinidtlepstd:S widn-praferatnstilergt 1 Be liorexareé at lsasti$ & wt%o reuttétey
exanpl es. 1Q; ok tZQI\h%YOrtahroeaétQ\’g th%r i (t_‘, erql(é)arﬁbi) B%gprés%hmlaﬁ%ﬂnt% uE IfU:"SO

present lnventlon woul A m | |rr|tat|n m ni ma
irritating WiermbeeePly pe é&‘loﬁ@%ﬁu'&alﬁ'é ”Eﬁﬂ %ﬁ:‘ﬁ‘l"/‘aPr {%ﬁ%“&%gf’ Tor BY'E PEIT ?glh

woul d be cl as®i foivath, fasexaomie uprtd 7.8Mwit%agr oy toriwtbaral |y irritati ng 15Det ai | s of
t he Epi %ul ar (RTM test can be found in the paper entitled "Eval uati on of
t he Epi Ccul ar TM Ti ssue Mbddel as an Alternative to the Draize Eye Irritation
Test"; M Stemponegi (bkijsifp@ply Present|iny fieffgnsing cqunesiiet of theyprepgnt kwprtion in

Toxi col ogy amaMblﬁmefat\éalswmwM ,prdfé‘fstuﬁat%asAU@%tfoer&Bple E’tamm QW%iabIQOAS
ment i oned aQPlV?etQ WQ‘% [Ie%t 2I§1wtv/ (%?nsp%%qgntét@rr’ln abng;%/reﬁeﬁﬁk r V Iup ﬁ)bjj(?

Many of these est's resu d"t0
equi val ent wé@rréef@ﬁblvh@tqjoafv%sw@élwprqﬁwt&ﬁepref%awunﬁwZQ%érm@rP@tq‘fmblxo be

made it30S af te MRcRBsaMpIL 16 abaftulo Mp &8 vaat appropriate conditions,
especially concentration. However the performance of such a test would be
well within the conpetence of the skilled person. 25 The conposition of the
present i nvE€amparenifolit dreferabiyepredenyin be osaoding deatpositiref thesrdsagf inventivg inan vi tr o

tests of thb§o&r¥eﬁatl|4aswym qﬁayrbg@aﬁea%@@w,eremxmb@% leb& 119 Wi, Qliitably at
non-irritatin OPr ef erablgyi cl eansi n oSjition

of the pr es?ﬁ%zl"ﬁ\ﬁe‘?‘itaf 'S?PtﬁééNtT/O\HOEHPP’P?” f (o MeRe ese@ki”r?” aept ﬁt&%ﬁo Wihe
measur e@b5 by pefeyatdyuipt taBb evt%Eaitably Uprto 80 evt% qmeferablgep k2D e %G owEgs eftiablp up $o
applied to theoskininbe 14 t p@@pp&td Vesdays and the irritation evaluated in
what is referred t'roxasIge H4- Cum.?l ative Irritation Test. 35The | ow
irritancy cl eansing conposi t| on of the present invention is very mld and
can thus DbeThe skilled person will appreciate that commercially available sources of surfactants often

include significant levels of impurities. The levels of impurity present in commercial surfactants



used as a baby shanpoo, baby bath, mlId skin cleanser, facial cleanser,
sensitive skin cleanser and the |ike. The conposition is particularly
advant agewo0aw1sgsscont ai ns | ower | evel s of et hoxyl at ed POTGB20M/051270
surfactants than have been previously used and thus any 1, 4-di oxane wi |l be
present in a |lower anount. WO 2011/015858PCT/ GB2010/ 051270 14 The | ow
irritancy cleansing conposition of the ﬂresent invention could al so be used
in animal care applications, for exanple as a pet shanp According to
a second aspE¥Pe gp tordpde *ﬁ’r"é%%mf’r U0 &R e Phwpightiaad B‘P&‘?/'mﬂ’érdf'eé ugsHeentaat ed
5sur f act ant ueeag@sdtirirgmatériatshandfpoby-pliodutts. on forns a low irritancy cl eansing
conposition of the first aspect of the present invention. Preferred
features of the second aspect are as defined in relation to the first
aspect. 10The thegeriganehof aoubty pRlprsrotherwips sipige ey Wittiiione Pearaqtels af gufastant

fol |l ow ng exrafépl IRSein Eﬁdfﬁ%l@Sarﬁhﬁ/ei@ﬁmﬁﬂ& tHe@dB r¢ferepathe dactel emaentf &fl ddaves: 15
Exanple 1 Ex nvention) Exanple 4 (of the

f he
o om Heeh R PRettd’ B chRiosBYe

As mentioned above, each of components (a), (b) and (c) may comprise a mixture of the
specified surfactant and any amount mentioned in this specification refers to the total amount
10  of each such surfactant type present in the composition. As will be readily understood by the
skilled person, commercial sources of surfactant often comprise mixtures of active surfactant
compounds (as well as impurities), for example different isomers, especially if they have been

prepared from natural sources, for example fatty acid mixtures found in nature.

15  The composition of the present invention may comprise one or more further components
selected from conditioning agents, antibacterial agents, foam boosters, pearlescers, perfumes,
dyes, colouring agents, preservatives, thickeners, proteins, polymers such as silicone
polymers, phosphate esters, sunscreens, antidandruff agents, buffering agents, moisturisers
such as fatty acid alkanolamides, silicone derivatives, cationic polymers, propylene glycol,

20  glycerine, viscosity controlling agents such as methyl cellulose, and other additives which

usually used for cleansers.

Suitable conditioning agents include quaternary ammonium compounds of formula

25 R’

R4
30
wherein each of R1, Rz, R® and R4 is an alkyl or alkenyl group and X is chloride, bromide or
methyl sulfate. At least one of R', R?>, R*and R* is a Cg to Co4 alkyl or alkenyl group and the
others are C4 to C, alkyl, for example methyl. In some embodiments two, three or four of the
groups R', R}, R*and R* may be Cg to C,4 alkyl or alkenyl.
35

Suitable conditioning agents for use herein include those designated as polyquaterniums on
the INCI list, for example polyquaternium-10 and polyquaternuim-7; as well as guar

hydroxypropyl ammonium chloride and similar cationic polymers.



50 wt% 25 W % 25 wt % B-1 Sodi um Laur oanphoacetate 30% Active 33.33 wt%
16.67 wt % B-2 Cocam dopropyl Betaine 30% Active 16. 67 wt % C PEG 80
Sor bi t an wonoiusste 70% Acti ve 14.29 14.29 wt % NATRePQDESR /30270

12

Suitable preservatives include dimethyl dimethylolhydantoin (DMDMH), DMDMH/iodopropynyl-
butyl carbamate (Glydant Plus, a registered trademark of Lonza Inc.), benzyl alcohol, methyl
paraben, propyl paraben and imidazolidinyl urea. Of course there are many additional

preservatives that will function effectively in cleansing compositions such as shampoos.

5
Suitably the cleansing composition of the present invention has a pH of from 4 to 8, preferably
from 4.5 to 7, for example from 4.5 to 6. The pH can be adjusted, as needed, with either a
base for example sodium hydroxide or sodium carbonate or an acid for example citric acid,
succinic acid, or phosphoric acid.
10

The present invention is preferably an aqueous composition. In some embodiments the
composition may comprise one or more further solvents in addition to water. Such suitable co-

solvents may include polar compounds for example alcohols, glycols and the like.

15  However in preferred embodiments water is the major solvent present in the composition of the
present invention and suitably comprises at least 80 wt% of all solvents present, preferably at

least 90 wt%, more preferably at least 95 wt%.

The present invention provides a low irritancy cleansing composition. Preferably the

20  composition of the present invention is very low irritating to both the skin and the eyes.

The cleansing composition may be used for any purpose in which low irritancy to the skin
and/or eyes is desirable. For example the composition may be used as a facial wash or a
product for people with sensitive skin. Most preferably the composition of the present invention

25 is a baby care product, for example a baby bath product or a baby shampoo.

Suitably the cleansing composition of the present invention is sufficiently non-irritating to

enable it to be used as a baby shampoo.

30 It is desired to minimise the concentration of component (c) present in the composition of the
present invention. A suitable concentration may be determined empirically by preparing a
composition comprising the desired amounts of components (a) and (b) and the adding

incremental amounts of component (c) until a desired low level of ocular irritation is achieved.

35  Ocular irritation can be measured by any suitable method and such methods will be known to
the person skilled in the art. A standard method known since 1944 is the Draize Eye Irritancy
Test. This is a long established test which involves delivery of a material into the conjunctival
sac of one eye of a rabbit. However this test is now used less often as it is often considered

cruel and alternative in vitro tests have been developed. One suitable method is the
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“EpiOcular” (RTM) of MatTek. This corneal model consists of normal, human-derived
epidermal keatinocytes which have been cultured to form a stratified, squamous epithelium
similar to that found in the cornea. The epidermal cells, which are cultured on specially
prepared cell culture inserts using serum free medium, differentiate to form a multilayered
5  structure which closely parallels the corneal epithelium. The system is said to provide a
predictive, morphologically relevant in vitro means to assess ocular irritancy. The results from
the EpiOculuar (RTM) test allow a composition to be classified as severely irritating,
moderately irritating, mildly irritating or minimally or non-irritating. Such a test is used in the
examples.
10
Suitably the low irritancy cleansing formulation of the present invention would be classified as
mildly irritating, minimally irritating or non-irritating on the EpiOcular (RTM) test. Preferably it

would be classified as non-irritating or minimally irritating.

15  Details of the EpiOcular (RTM) test can be found in the paper entitled “Evaluation of the
EpiOcuIarTM Tissue Model as an Alternative to the Draize Eye Irritation Test”; M. Stern, M.
Klausner, R. Alvarado, K. Renskers, M. Dickens; Toxicology in Vitro, Volume 12, Issue 4,
August 1998, Pages 455-461.

20  As mentioned above a number of in vitro eye irritancy tests are available. Many of these tests
allow the results to be correlated to provide an equivalent score on the Draize test. In order to
allow a correlation to be made it is often necessary to carefully select appropriate conditions,
especially concentration. However the performance of such a test would be well within the
competence of the skilled person.

25
The composition of the present invention would preferably be such that when testing using in
vitro tests of this type it would provide a score equivalent to mild or non-irritating on the Draize
Test.

30  Preferably the cleansing composition of the present invention has low skin irritancy. Skin
irritancy may be measured by any suitable means. In one common method a composition is
applied to the skin for 14 consecutive days and the irritation evaluated in what is referred to as

a 14-Day Cumulative Irritation Test.

35 The low irritancy cleansing composition of the present invention is very mild and can thus be
used as a baby shampoo, baby bath, mild skin cleanser, facial cleanser, sensitive skin
cleanser and the like. The composition is particularly advantageous as it contains lower levels
of ethoxylated non-ionic surfactants than have been previously used and thus any 1,4-dioxane

will be present in a lower amount.
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The low irritancy cleansing composition of the present invention could also be used in animal

care applications, for example as a pet shampoo.

According to a second aspect of the present invention there is provided a concentrated
5 surfactant composition which upon dilution forms a low irritancy cleansing composition of the

first aspect of the present invention.

Preferred features of the second aspect are as defined in relation to the first aspect.

10  The invention is further illustrated with reference to the following examples.

Examples

The compositions prepared were as follows:

15
Example 3 Example 4
Example Example (of the (of the
1 2 invention) invention)
A ISELUX 20% Active SLMI
Ag. Soln 50 wt% 25 wt% 25 wt%
Sodium
B-1 Lauroamphoacetate 30% 33.33 wt% 16.67 wt%
Active
B-2 Cocamidopropyl Betaine
16.67 wt®
30% Active 6.67 wt%
C PEG-80 Sorbitan
Monolaurate 70% Active 14.29 14.29 wt%
NATRLQUEST E-30-
trisodium EDDS chelant,
40% Active 0.9 wt% 0.9 wt% 0.9 wt% 0.9 wt%
Deionised Water 49.1 wt% | 65.77 wt% 43.14 wt% 43.14 wt%
50% Citric Acid (to achieve
pH 6.0) QS QS QS QS
% Active SLMI - A 10 wt% 5 wt% 5 wt%
% Active Amphoacetate -
B-1 or Betaine B-2 10 wt% 5 wt% 5 wt%
% Active Non-ionic - C 10 wt% 10 wt%
Molar Ratio A/B N/A N/A 1.0/0.97 1.0/1.05
Ratio of (A + B) / C N/A N/A 111 111
(by weight, active basis)




1/1 WO 2011/ 015858PCT/ GB2010/ 051270 15 SLM is sodi um | auroyl nethyl

| set hi onate. The conpositions were tested, as 10 wt% dilutions in water,
usi ng thewBRh(I@UksAR i n vitro test described above. The residR2810V6BIE0aS
follows: Calculated Draize Scores Exanple 1 Exanple 2 Exanple 3 (of the
i nvention) Exanple 4 (of the invention) ,1J0.8 3.2 2.0 2.2 The correlation
bet ween cal cul ated scores and irritation cat egory i s shown bel ow
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LMI is sodium lauroyl methyl isethionate.

The compositions were tested, as 10 wt% dilutions in water, using the EPIOCULAR in vitro test

described above. The results were as follows:

5
Calculated Draize Scores
Example 3 | Example 4
Example Example (of the (of the
1 2 invention) | invention)
10.8 3.2 20 22
The correlation between calculated scores and irritation category is shown below

10

Calculated Draize Score Irritation Category

0-15 Non Irritating (0 score) / Minimal
15.1-25 Mild
25.1-50 Moderate
50.1-110 Severe/Extreme

The irritation studies show that all of the formulas were minimally irritating, but that the

combinations of the invention were less irritating than the SLMI alone.

15  ISELUX, NATRLQUEST and EPIOCULAR are registered trade marks.
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ani oni ¢ surfactant conpound of fornula (1): OR2Z R4 1111 10wherein Rl
represents 536 substituted or unsubstituted hydrocarbyl group; each of
R2, R3, R4 and R5 independently represents a hydrogen atomor a Cl_4alkyl

group and ‘M?.erekﬁbmﬁ?rit%rﬁ?gl%%rﬁﬂgﬁ%{qp@%mnB&npr'ﬁ?ﬁgﬁnd R5 is not hydrogen and Mt

represents a cation; oteric surfactant ; and (c)an al koxyl at ed
non-i oni ¢ speci es; wherein the nolar ratio of conponent (a) to conponent
(b) is fsomd). SadadieniZsuliadtid cohgsuad of foli2Or ati o of the mass of conponent
(c) to the conbined mass of conponents (a) and (b) is less than 1.2:1. 2.
A conposition according to claim1 wherein the ratio of conmponent (a) to
conponent (b) is from0.8:1to 1.& 1. 25rR* R*

1 - +
R —c—o—c—clz—so3 M
R® R®
(1

10 wherein R’ represents a C,_3¢ substituted or unsubstituted hydrocarbyl group;
each of R?, R®, R* and R® independently represents a hydrogen atom or a C4., alkyl group and
wherein at least one of Rz, R3, R* and R’ is not hydrogen and

M represents a cation;
15 (b) an amphoteric surfactant ; and
(c) an alkoxylated non-ionic species;

wherein the molar ratio of component (a) to component (b) is from 0.5:1 to 2:1 and wherein the
20  ratio of the mass of component (c) to the combined mass of components (a) and (b) is less
than 1.2:1.

2. A composition according to claim 1 wherein the ratio of component (a) to component (b)
is from 0.8:1 to 1.3:1.

25
3. A composition according to claim 1 or claim 2 wherein ratio of the mass component (c)

to the combined mass of components (a) and (b) is less than 0.7:1.

4. A composition according to any preceding claim wherein component (a) is selected from
30  sodium lauryl methyl isethionate, sodium cocoyl methyl isethionate, sodium oleoyl methyl

isethionate or a mixture thereof.

5. A composition according to any preceding claim wherein component (b) is selected from
a betaine (including a sulphobetaine), an alkylamphoacetate, an alkylamphodiacetate, an
35  alkylamphopropionate, an alkylamphodipropionate, an alkyliminoacetate, an

alkyliminopropionate and mixtures thereof.
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15 10. A composition according to any preceding claim which is selected from a baby

shampoo, a baby bath, a mild skin cleaner, a facial cleanser or a sensitive skin cleanser.

11. A concentrated composition which upon dilution forms a low irritancy cleansing
composition as claimed in any preceding claim.
20

12. The use of a composition as claimed in any of claims 1 to 11 in animal care applications



