WD 2009/ 06325( 1PCT/ GB20081051071 1 COWPCSI TION  This invention relates to
a personal care conposition, for exanple a liquid or gel body wash, shower
gel, handwash, 5 skin cream hair conditioner or noisturiser. US 5,612, 307
di scl osesweno@@seous | i quid cl eansi ng and noi st uri si NGceAEROSI0EINON
conprising: a) a surface active agent selected from ani onic, nonionic,
zwitterionic and 10 cationic, surface aq;ive agent s, soap and m xtures
thereof; and b) a benefit agent; wherei'n the benefit agent and surface
active agent are separate but conbinedly dispensable froma single
packagi ng neans in a predetern1rmxhqﬁgdg%f§5ﬂdiscrete 15 domains, the
domai ns havi ng one di nension of at |east about 1000 m crons. An advant age
of the invention of US 5,612,307 is said to be that it leads to inproved
deposition Qg.benefit ggqugeﬁp froma surfacF active a %q;icont i ni ng

. £ 3 e .
aqueous |iquid” coOmposition diring "Gs8. PTha™sTr 15t act'ive *agent antl benefit
agent are separatedai nithédcemposilt beny waeh,t keywde met. ,dinnect-hyncont act
one anot her %n t he conqpsjtion..Ihis avoi ds_adverse interactions which may
occur betwe8fT25CTHEe 190 CERPONERTE" and Mk TH ey resul t in ineffective
deposition of the benefit agent. The conposition of US 5,612,307 is said to
be suitable for o . . .

Us 5,612,307 discloses an agquecus ligquid clileansing and
moisturising composition comprising: a) a surface active
agent selected from anionic, nonicnic, zwitterionic and
10  cationic, surface active agents, gsoap and mixtures
thereof; and b} a benefit agent;
wherein the benefit agent and surface active agent are
separate but combinedly dispensable from a sgingle
packaglng means in a predetermined ratic as discrete
15 domains, the domains having cone dimension of at least

about 1000 microns.

An advantage of the inventicn of US 5,812,307 is said to
be that 1t leads to 1lmproved deposition of benefit agents
20 from a surface active agent c<ontaining agueocus liguid
composition during use. The surface active agent and
benefit agent are separated in the composition, i1.e. they
do not directly contact one another in the composition.
This avcoids adverse interactions which may occur between
25 these two components and which may result in ineffective

deposition of the benefit agent.

The compesition of US 5,612,307 is said to be sultable for
cleansing and "moisturising®, "conditioning™ or
30 "protection"™ of the skin. The benefit agent is included in
the composition to moisturise, condition and/or protect
the skin. By "benefit agent” 1s meant a substance that

scftens the skin (stratum corneum) and keeps it scft by



cl eansi ngand" noi sturising", "conditioning"Or 30 "protection"” of the skin.
The benefit agent is included in the conposition to noisturise, condition
and/ or protect the skin. By "benefit agent"” is neant a substance that
sof t ens tke 2edsiogezést rat um corneun) and keeps it soft byrad8hososior:

2009/ 063250PCT/ GB2008/ 051071 2 retarding the decrease of its water content
and/ or protects the skin. Preferred benefit agents of US5, 612, 307include: 5
silicones and siloxanes; fats and oils;” waxes; hydrocarbons; higher fatty
aci ds; higher alcohols; esters; essential oils; lipids; vitam ns;
sunscreens; _and._ p i pi Q. _\Wher.e adver i_nter .Q0S . n the
benefit agerrltg“gaih(gﬂg%r %ée a%cl:rvetjaasaere j“lkglbys tZA%ﬁeerarc'?}?ltcthérl ?}g%ﬁ?e, S
5,612, 307 statescthathd hekcibenefit agent nmay be incorporated in the
conpositions in a carrier. 15 The surface active agent of US 5,612,307 is
preferably present at a level of froml to 35 w % preferably 3 to 30 wt
% One prefereedradd onbendet ergentnter use imethe, cnyend7oni20108US
5,612,307 is a fatty acyl ethane sulfonate of fornmula RCORCH2CH2ZSO3M where
R s an 8l kol LoroTkenyi™r od [GFE7E0 211 EaF borf ™ om dnd M F&a5)

sol ubi i si ngyeabt&rbSUCh rasrsedirdmy: yPOE ASS) UM gl ol ARl ;SWhskbib ut ed
amonium Preferably at |east three quarters of the RCO 25 groups have 12
to 18 car boﬁsé?ﬁ*ﬁ%a%nd Grdy ‘be deFived f romPEoEdnut , SPatThSd co@BRut / pal m
blend. It ignakso-preferable in US 5,612,307 that the conposition includes
fromO0.5 to 15 wt % of a cosurfactant agent with 30

skin-m | dnessbenefits. Suitabl ematerial sare zwitterionic detergents

ldentlfkgd WH@H§ éd@égs§0Zﬁteractions between the benefit agent and
surface active are likely to be particularly acute, US
5,612,307 states that the benefit agent may be

incorporated in the compositicns in a carrier.

[
(93]

The surface active agent of US 5,612,307 is preferably
present at a level of from 1 toe 35 wt %, preferably 3 to

30 wt %.

One preferred anionic detergent for use in the inventicn
20 of US 5,612,307 is a fatty acyl ethane sulfonate of
formula RCO,CHCH;S50:M, where R is an alkyvl or alkenyl
group of 7 fo 21 carbon atoms and M is & solubilising
cation such as sodium, potassium, ammonium or substituted
ammonium. Preferably at least three guarters of the RCO
25 groups have 12 to 18 carbon atoms and may be derived from

coconut, palm or a coconut/palm blend.

It is alsc preferable in US 5,612,307 that the composition
includes from 0.5 to 15 wt % of a cosurfactant agent with
3¢ skin-mildness benefits. Suitable materials are

zwitterionic detergents identified in US 5,0612,307.



3 WD2007/130390r el at est ot heprepar ati onof acyl al kylisethionate ester salts,
and their application in consuner products. 5 W94/09763 relates to the use
of substituted isethionate esters in medicine and in cosnetic treatnent of
t he human body. U52005/ 0089536A descri bes the use of acryl oyl di net hyl 10
taurine in cosnetic, pharmaceutical and dernmatol ogi cal products.

W2007/ 003289 rel ates to cosnetic and dernat ol ogi cal preparations :which

| ead to synergistic inhibitation of nmelanin synthesis. WZ2005/ 075623

rel ates tWOEﬁ@TUSEQ@EOacyPabkybisethioﬁ&&e estepsranicnnsuw®r products. 20

A favoured att et hane sulfongﬁe IS CI" ESOdIU coqﬁ |seth|onate)
501 is co Vt? yy i abP&"and st sd%%esgpu prYdict“but™'t he'scope it

of fers forpbbatofr sptsdlddated by its low solubility in water; its |ow
hydrolytic stability, and the lack of stability inits pH 25va|ue, over
tinme. The present invention is based on the use of a different fatty acyl

SU|f0Qﬁtew§§hPO9@@ﬂ kE§a§Q¥thagﬁQySL§@ ter miati:en vt h aphelerkc or
zwitterionic surfactants, 30 in agueous environnents. 3a | n accordance

with a fi egﬁeégpéetm@fil@h@epaééeﬁﬂ CPPERLL6N (EREEESNS proviigedimdnan
aqueous pgrsgnal care conposition conprising: (a) at least 3 w%of a
sul f onat e conpound of general fornula

Us2005/00895364 describes the use of acryloyldimethyl-
10 tavrine in  cosmetic, pharmaceutical and dermatolegical

products.

Wo2007/00328% relates tTo cosmetlic and dermatological
preparations which lead to synerglstic inhibitaticn of

15 melanin synthesis.

WO2005/075622 relates to the use of acylalkvlisethionate

esters 1n consumer products.

20 A favoursd fatty acyl ethane sulfonate 1s “SCI” (sodium
cocyl isethionate). 5CT is commercially available and 1is
a successful product but the scope 1t offers formulators
is limited by 1ts low solubility in water; i1its low
hydrolytic stability, and the lack cof stability in its pH

25 valus, over time.
The present invention is based on the use of a different
fatty acyl sulfonate salt, and its advantagsous co-
fermulation with amphoteric or zwittericnic surfactants,

30 in agueocus environments.



ORR A M1, 1 R, R " where Rl represents a C8-22 al kyl group; R2
represents a Cl_4 al kyl group; 10 each of R3, R4 and R5 independently
represents a hydrogen atomor a 01 _4 al kyl group; and M represents a
cation; (b) at least 3 w% of an anphoteric or zwitterionic
15surfactant; (c) at |least 10% of watzer; characterised in that it is
shear-thinning, and conprises: 20 (d) at least 0.5 wt% of an additional
conponent in the formof particlesordropl et ssuspendedi n the conposition;
and 25( el et PG ytid prreseits i i & anmdotinttfer c?rﬁe?%%“nvﬁﬁggﬁ@re nay

bef ur t her, conponent.s,.prgsentin the



conposition. Percentages given herein are percentages on total weight of
the conposition, Including any such further conponents, for exanple when
there is a plurality of conpounds (a); and/or a plurality of surfactants
(b). Many additional conponents are described hereafter, some of which may
go into solution and sone of which resrain in the conposition as particles
or droplets. The stipulation 10 of the definition of the invention is that
there nust be at | east one additional conmponent which is in the form of
parti cl esaorachoptetzesuspended si wotthescohpositivoni $ian amount of at | east
0.5 Wt % The conpositions of the present invention have an excepti onal
ability to be 15 fornulated with further conponents and in particular to
suspend pastiches iernsdrapl ets and me smegandtkhicomsan essentnakael enent of
the invention. Preferably Rrepresents a Cl10-20 al kyl group, nost
20pr ef er abP§™al €12 18 al kyl group. Preferably R2 represents a Cl_4 al kyl
group 4 n which a propyl or butyl group is straight-chain.Preferably R2
represents an n-propy , ethyl or, nost preferably, a 25 nmethyl group.
Preferably R3 represents a hgdrogehrAt om Preferably one of R4 and R5
represents a hydrogen at Lgég““giL‘ea%Ehﬁg represents a hydrogen atom or a
01-4 al kyl group, WD 20091063 %3 é 0081051071 5 Preferably one of R4
and R represents a hydrogen atonroR a C134 al kyl group in which a propyl
or butyl group is straight-chain. Preferably one of R4 and R5 represents an
n- propyl, ethyl or methyl group or, nost preferably, a

where R' represents a Cgg; alkyl group;

R? represents a Ci. alkyl group:
10 each of R, R* and R® independently represents a hydrogen
atom or a Ci.q alkyl group; and

M” represents a cation;

(p) at least 3 wt% of an amphoteric or zwitteriocnic

15 surfactant;

characterised in that it is shear-thinning, and comprises:
20

(dy at least 0.5% wt% of an additicnal component in the

form of particles or droplets suspended in the

composition; and

25 (e} an electrolvte present in an amount from 2 wit.



5 hydrogen atom Most preferably both 124 and R5 represent hydrogen atons.
Preferably M3 represents an ammoni um cation or, nost preferably, a netal
cation. Suitable netal cations 10 include alkali netal cations, for exanple
sodi um and potassium cations, and al kaline earth nmetal cations, for exanple
cal ci um and nmagnesi um cations. Preférably M- represents a potassiumcation,
or, especially, a sodiumcation. 15 O course, a plurality of conpounds (a)
may be present. Conponent (b) may include anphoteric or zwtterjonic

surf act antsesel eceed fPem betdiids, FeFPeRahpfe at’k§1520 befai ness

ai kyl ami dopr.opyl bet ai nes. .al kyam doprapyle nydr oxye SuLtabnesyeal kyl ampho
acet at es, “al'’kyl'anphodi acet at es, "~ al kyl anphopr opi onat es,
al ky| anphodii or opicinaties, ol kyld marodiopriepironat escand af kyfTHi nddfacet at e.
25 O course, a plurality of surfact njas AP, may. be Pgegegﬁ Anphoteric or
. o faTther £ e . CRere ur
zwi tt eri ohic %Tf%%rf‘%%rfesr}/tnsdy |Onrcl%aaeﬁf ose whi ¢h have an al kyl or§)al kenyl
group of 7¢teor@2gardon at el /andacpipkyl wi v ho answvisraldntst rildt-ur al
formula: 30 ORZ I | GNHCH2)mr, R3
Many additional components are described hereafter, some
of which may go into solution and some of which remain in
the composition as particles cor droplets. The stipulation
10 of the definition of the invention 1s that there must be
a4t least one additional component which is in the form of
particles or droplets suspended in the composition in an
amount of at least 0.5 wth%. The c¢ompositions of the
present invention have an exceptional ability to Dbe
15 formulated with further compconents and in particular To
suspend particles or droplets and we regard this as an

essential element of the invention.

Preferably R* represents a Cip-zo alkyl group, most

20 preferably a Ciz.1e alkyl group.

Preferably R’ represents a Ci.q alkyl group in which a
: C . ; 2
propyl or butyl group 1s stralght-chain. Preferably R

represents an n-propyl, ethyl or, mest preferably, a

o
N

methyl groupg.

rraferably r® represents a hydrogen atom.

rreferably one of R® and R’ represents a hydrogen atom and

30 the other represents a hydrogsn atom or a Ci.g alkyl group,



WO 2009/ 063250PCT/ GB2008/ 051071 6 where R is al kyl or alkenyl of 7 to 22
carbon atons; R2 and R2 are each independently al kyl, hydroxyal kyl or
carboxyal kyl of 1 to 6 carbon atons; mis 2 to 4, nis 05 o0r 1; Xis

al kyl ene wb 2do9t0e3260 car bon at ons optional ly substitut edcwiddisRRygiooxyl ; and Y
is -002 or -S2. Anphoteric or zwitterionic surfactants may include sinple
bet ai nes of formula: R2 R1-4--CHZCC§2 R3 and am do betai nes of formula:
OR2 Il R1-C-NH(CH2),-N01-12002- RI where mis 2 or 3. In both fornulae Rf,
R2 and R3 are as defined previously. 20 Rl may, in particular, be a m xture

orcf orably Stofohel { hree quart 1 of TG grodps R AL8950 FoTi4%8ar bon
atons. R2 and (R3; arkkypr efevabl ynnetthylh, 25cAnphot e coworyizwitdes i 08i C

SurfaCtantssggXiggglcq§M§ylHﬂ%&%&%&qgsogg E%rgylgéd R” represents an

n-propyl, ethyl or methyl group or, most preferably, a

5  hydrogen atomn. Most preferably both R' and R® represent

nydrogen atoms.

Preferably M’ represents an ammonium cation or, most
preferably, a metal cation. Suitable metal cations
10 include alkali metal cations, Ifor example sodium and
potassium cations, and alkaline earth metal catilons, for
example calcium and magnesium catlions. Preferably M’

represents a potassium cation, or, especially, a sodium

cation.
15
Of course, a plurality of compounds (&) may bhe present.
Component (k) may include amphoteric or zwitterionic
surfactants selected from betalnes, for example alkyl
20 betaines, alkylamidopropyl betaines, alkyamidoprepyl

hydroxy sultaines, alkylampho acetates, alkylamphodi-
acetates, alkylamphopropionates, alkylamphodipropionates,

alkyliminodipropionates and alkyliminodiacetate.
25  Of course, a plurality cof surfactants (b)) may be present.

Amphoteric or zwittericonic surfactants may include those
which have an alkyl or alkenyl group of 7 to 22 carbon
atoms and comply with an overall structural formula:
30
0 i
R?+C—NH(CH2)m}rr:\i+mx—Y
- R®



WO 2009/ 063250PCT/ GB2008/ 051071 7 RR I+ R N--(CH2)3S02 R~ OR2 ,I |1+
R-CNHCH2),-N(CH2)3S03- | s R where mis 2 or 3, or variants of these
in which -(CE12)3503- is replaced by OH 10- CH2- CH CH2S03 where R, R2 and
R3 i n t hewe iewoaxts@e are as defined previously. 15 Ameai@iveo@io7t
zwitterionic surfactants may include anphoacetates and di anphoacet at es.
Anphoacet ates generally conformto the gol | om ng fornmul a:

RCONHCH2 CH2N- CH2CH20OH CH2C00- M 20

where R' is alkyl or alkenyl of 7 to 22 carbon atoms; R”
and R’ are each independently alkyl, hydroxyalkyl or
carboxyalkyl of 1 to & carbon atoms; m is 2 to 4; n is 0
5 or 1; ¥ is alkylene of 1 ftc 6 carbon atoms optionally

substituted with hydroxyl; and Y is -CC, or -S0;.

Amphoteric or zwitterionic surfactants may include simple

betaines of formula:

10
R
R1WII\IFCH2COQ_
RB
and amido betaines of formula:
N R
R"C—NH(CHy)yy—N—CH,CO,
j 3
15 R

where m is 2 or 3.

In both formulae R', R? and R’ are as defined previously.
26 R' may, in particular, be a mixture of Ci» and Cis alkyl
groups derived from coconut 8¢  that at least half,
preferably at least three quarters, of the groups R! has

10 to 14 carbon atoms. R? and R® are preferably methyl.

25  Amphoteric or zwlittericonic surfactants may include

sulphobetaines of formula:



Di anphoacet ates generally conformto the follow ng formula: CH2C00- M
RCONCH2CH2N- CH2CH20OH CH2C00-M 8 where R is an aliphatic group of 8 to 22
carbon atons and Mis a cation such as sodium potassium amoni um or
substi t utwo 2asmmespsem  Conpounds such as ol eyl bet ai ne aag/Ga081051071

cocoam dopropyl hydr oxysul tai ne are regarded as very safe for the human body
and for the eyes. Also preferred in sone enbodi ments are sodi um

| aur oanphoacet at e, sodi um cocoanphoact et at e,

di sodi um aur oanphoacet at e, anddi sodi untocoanpho- 10di acetate. Preferably, in
a conposition in accordance with the present invention, conponent (a) is
present in an anmount of up to 30%";&y total conposition weight. 15
Preferably in a conposition inRieceordangsSonth the present invention,
conponent (b) is present in an arrq.‘,@nt of up to 30% by total conposition

wei ght. 20 Preferably in a conposition in accordance with the present

i nvention, conponent (c) is present in an anount of from 20%to 95% by
total conposition weight, preferably from50 to 90% 25 In one enbodi nent

t he conposition of the present invention is a free-flowing liquid. A
conposition in accordance wth the invention is a shear thinning
conposition. 30

7 R
R'—C—N H(CHg)m—ll\l+—(CH2)3SOg “““
5 R

where m 1s 2 or 3, or variants of these in which

- (CH3) 3303 is replaced by

OH
;
~CHy~CH-CH,80,

where R', R® and R’ in these formulae are as defined

previously.

15  Amphoteric or zwitterionic  surfactants may  include
amphoacetates and diamphocacetates, Amphoacetates

gengrally conform to the following formula:

RCONHCH,CH,N—CH,CH,0H
CH,CO0™M'
20

[

Diamphoacetates generally conform to Lhe following

formula:

CH,COO™M"
RCONCH,CH,N—CH,CH,OH

CH,COO™M"



9 neasured at 25C using a Brookfield rotational visconeter equipped with an
appropriate spindle at a rotation speed of fromO.1 revolutions per mnute
(rpm to about 60 rpm Exanpl es of appropriate spindles include the
Brookfield 5 RVT Visconeter Helipath T-Bar Spindles B and C (used-in the
exanples which follow). At |ow shear #ates (rotation speeds) the viscosity
as neasured may be up to 300,000 nPa.s. At high shear rates (rotation
speeds) the viscosity as neasured may be as |ow as 250 nPa.s. 10 The
conposi tiensreofRt he envehipPoathaysbevpouf abl €l Fquicds er SERTS| RQui ds.

The conpogi tiong of_.the i Nt i . be saf el;sand. .y, 13sui tably be of
viscositfﬁiﬁj%hg ﬁ§ﬁ§2§g03¥?§ ,Ogggﬁggfs%xﬁfgs&?gd un er:%ﬁﬁ c%nditions
st at ed abswestitud®e wconpasirt.i ons of the invention may be firmer gels and
may be of viscosity in the range 3000 to 100,000 nPa.s, 20 neasured under
the conditions stated above. Surprisingly, the aqueous conpositions of the
i nventd oncbﬁ%@u@@@ £@Bl ez nop: Newt ©d e pirapetddesniant exsallventxsuspendi ng
properties, being capable of maintaining solid 25 or non-solid

wat er - i nséPUBRE par¥ cFegabredr dpl BEEY| heStispehsi-BR. "URGBr °PRE @BAditi ons
of testing whigch have been;applied-dn-delati ogote theddwentdonarao

sedi nentation or separation whatsoever of the water-insoluble particles or
dropl ets hasidevel épedocevehotiraeat80 Furthérior e FHEEBIPOSIET6RE of t he

i nvention_produce an | t. ri.ch _creangy.fo kch is s and is
mldto tﬁgsggfﬁmand*égﬁééﬂﬁahfdﬁftdit bg¥ﬁg gg%%ﬁp{%}ﬂ:hégﬁsghﬁpois
bel i emed possetbhesthat the follow ng mcrostructural conditions are
achieved in the present invention. 5 The conpositions of the present
invention are believed to exhibit a so-called |amellar phase structure
conpri s spherdlkites, i nisuspenss@fesByidd ame | arcphaselcd s vintended a

hydrated solid phase or ,
present invention, compeonent (a) 1s present 1n an amount

of up to 30% by total composition weight.

e

Preferably in a composition in accordance with the presen

O

inventicn, component (b) is present Iin an amount of up t

30% by total composition welght.

20 Preferably in a composition in accordance with the present
invention, component (¢) is present in an amount of from
20% to 95% by total composition weight, preferably from 50

to 90%.

295 In one embodiment the composition of the present invention

is a free-flowing liguid.
2 composition in accordance with the invention i1s a shear
thinning composition.
30
A composition in accordance with the present invention may

suitably have a wviscosity of from 250 te 300,000 mPa.s,



10 a liquid crystal phase in which several double |ayers are arranged in a
paral l el network, separated by |ayers of water or of an aqueous sol ution.
In respect of the spherulites, these are nultilanellar vesicles conprising
several |ayers of surface-active agents arranged 15 concentrically and
generally ranging fromO0.1 to 50 nmicrlons in size. Mre specifically, the
correspondi ng phase structure may, we believe, be a
birefringentsol ution,optically 20 characteristic of a non-isotropic

mesonor phiea Phase. 8By 2§ he Pé%%ﬂ"ﬁa@%POKFh§6Pu6P§abéPP?£Igéscawﬁt ht ended
solid or %ﬁﬁg 4édwgggighe%5gggggiggg ROt nsokukid ized-t o the aguegus medi um
of the subject conposition. These, nore particularly, are solid particles

or suspendeds deoph et srePslHoweverthe Horest ghtsh cakt pdp et shbt FRE:

m crostructure per se but the fact e .Co ent.s. t r oduce a
conpositi%%ﬁ@@% " excel Tem ovéra ISéggé%%$o§%6gpggpp%%%r??ggg%égﬁﬁnportant
advantragesvof vihecgenposiikiiaps-of teri nzentdler overnmany oOtded in
conpositions, and in over particular oyer.conpositions_containing fatty

acyl et hahee sBFFBRAE RS 5TeN as®'8a 1S ha SBH’S% éf?éeﬁydré’lt%?g%lly

stabl e and,.pkkst abhe, @anddhat, theyrearubedf aramul at edowi th ay obar t her

i ngredi ents, including particul ates and droplets, w thout adverse
i nter act i BAS- Bei ng FoUNELIIThe SEE&EL r SPYEE | S TSGRt ably ﬁP@@gﬁf i%ngn anount
of from 2%&&@?%@ preferablyy 2%t 0.15% 1prefer abh yni2: t9. 10% by total
conposition weight. The concentration thereof nmay be adjusted to produce
the desired formulation. 10 Suitable as an el ectrolyte are ionic conpounds,
for exanple nmetal salts selec f. sodium.chlaride di umsul:tate,
potassiunfgﬁlSPpagflp%?%gs?gn$§%IF%ggF”gggiﬁL phos %ggg%qdisg]igg

phosphat exrpetassi ug: plosphat e, 15 di pot assi um phosphate, sodi um

i set hionate, sodium nethyl isethionate and sodium |l actate; and non-netallic
salts, for exanple sodiumcitrate, anmonium chloride, amoniumcitrate and
anmoni um kact abey20- Pref esr edh @l getdol yresincliudessdi umiand rammiyi um

chloride. Said additional component (d) is suitably one or. nore
15 sultably be of viscgyity in(tge range B0C %£>20,0GO mPa.s,

measured under the conditions stated above.

The compositions of the invention may be firmer gels and
may be of viscosity in the range 3000 to 100,000 mPa.s,

20 measured under the conditlons stated above.

Surprisingly, the agueous compositions of the inventicn
have desirable non-Newtonian properties and excellent
suspending properties, being capable of maintaining solid

or non-solid water-inscoluble particles or droplets in

B2
[

suspension. Under the conditions of testing which have
heen applied in relation e the invention, no
sedimentation or separation whatsoever oI the water-
insoluble particles or droplets has developed over time.
30 Furthermore the compositions of the invention produce an
excellent rich creamy foam which is stable, and 1s mild to

the skin and eyes.



benefit agents in the formof particles or droplets. By 25 "benefit agent”
we can adopt the definition of US 2003/0180246A, that is, a "benefit agent™
is any active ingredient that is to be delivered into the skin or hair, or
onto the skin or hair, or both, at a desired |ocation. For exanple, a
benefit agent may be a substance thatd 30 softens the skin (stratum corneumn
and keeps it soft by retarding the decrease of its water content; and/or a
substance which protects the skin; and/or an exfoliating 12 nmaterial, for
exanpl e afigtert i psohableyal t PEultaEeor sugperidede abt st veosSpretér red
benefit agent Stz'lg%gﬂfgfw&%) gildgane. ols, g gedsmadif Leatibons t her eof
such as | inear "and cyclic 6Ty i met hyl si | oxanes, am no, al kyl alkylaryl and
aryl siliconehoipsgserty) fratesitamd.oils including natural fats and oils such
as j oj oba, soyabean, rice bran, avocado, alnond, 10 olive, sesane, persic,
castor, coconut, mnk oils; cacao fat, beef tallow |ard; hardened oils
obt ai ned by- hydrnegenat ing thetafopeseahtonedenibsy and synthetiictoono, di
and triglycerides such as_nyristic_acid glyceride and 2-eth | hexanoi ¢ acid
gl yceri de2x1b°¢} \iax8s~ Stk as ~é&fFnaidba,’: nacetthbee “Fafdlin and
derivatives,thereofs ;d)sydnephebic plant extracts; e) hydrocarbons such
as liquid paraffins, petroleumjelly, ndcrocrystalline wax, ceresin, squal ene,
20squal ane, and mneral oil; f) higher fatty acids such as |auric,
nyristic, .pal.m tic,stearig,beheni LG, Li eie-ki nokeni ¢, -Langli c,
isosteari%ganda%grygéngg?%$atég ?§F§§83§ias% EUP%)ba%?dg? ®

10  a liguid crystal phase in which several double layers are

arranged in & parailel network, separated by layers of

the

+h

water or of an agueous solution. In respect 0O

(

spherulites, these are multilamellar vesicles comprising
several lavers of surface-active agents arranged
15 concentrically and generally ranging from 0.1 to 50

microns in size,

More specifically, the correspeonding phase structure may,
we heliesve, be a Dbirefringent solutioen, optically
20 characteristic of & non-isotropic mesomorphic phase.
By the term "water-insoluble particles" are intended solid
or non-scolid entities which are not solubilized in the
agqueous medium of the subject composition. These, more

particularly, are solid particles or suspended droplets.

25
However the more significant point is not the
microstructure per se but the fact that the components
together produce a composition with excellent overall or
macroscoplc properties.

30

Tmportant advantages of the compositions of tne invention
over many other compositions, and in over particular over

compositions containing fatty acyl ethane sulfonates, such



25 g) higher alcohols such as |auryl, cetyl, steryl,

| ey' , benenyl, chol est er ol and2- hexadecanol al cohol ; h) esters (fatty acid
esters, fatty alcohol esters) including cetyl octanoate, nyristyl |actate,
cetyl 30l actate, isopropyl nyristate, nyristyl nyristate,

i sopropyl pal mtate,isopropyl adi pat e,ldutyl stearate, decyl

ol eat e, chol esterol isostearate, glycerol nonostearate, glycerol distearate,
gl ycerol WD 2009/ 063250PCT/ GB2008/ 051071 13 tristearate, al kyl lactate for
exanpl e |aur §LIl actat ehahl kyleveiarat avandidrkypliar tcabée §9° eg8enti al
oi | s such agbiésrgﬁgléﬁair ?é?nggno%ésfogﬁﬂﬁgéedj@%ghnﬁanga%gyeﬁerMhite
cedar; bi%%er‘drange 5" peél [ “ ryl, turpentine, cinnanon, bergaront, citrus
unshi u, cat@ms,erpine, itavender , phay]cclowe; hhbdagdrentatypt usthbehon,

starflower, thyme, peppermnt, rose, sage, nenthol, cineole, euaenol,
citral, c@?Y%ﬁ%&l%ﬁéaﬁéqﬁﬁﬂnflFﬁéPSOF?BB'anioI,evening

10pri my ose, canphor, t hynol , spi rant ol , pi nene, |inonene and terpencid oils;
j) lipids such as chol esterol, ceramdes, sucrose esters and
pseudo- ceFlgr 88T RECHESRT ibed il A2 EdY 0pEaRcPat ettt BhedfFitat Pon N6 556 957;

2% to 25%, preferably 2% to 15%, preferakly 2 to 10%, by
total composition weight. The concentration thereof may be

adiusted to produce the desired formulation.

10
Suitable as an electrolyte are ionic compounds, for
example metal salts selected from sodium chloride, sodium
sulfate, potassium chloride, potassium sulfate, sodium
prosphate, disodiun phosphate, potassium rhosphate,
15 dipectassium phosphate, sodium isethionate, sodium methyl

isethionate and sodium lactate; and non-metallic salts,
for example sodium citrate, ammonium chloride, ammonium

citrate and ammonium lactate.

20 Preferred electrolvytes inciude sodium and ammonium

chloride.

Said additional component (d) is sultably one or more
benefit agents in the form of particles or droplets. By
25 "henefit agent" we can adopt the definition of US
2003/01802468, <that is, a “benefilt agent” is any active
ingredient that is to be delivered into the skin or hair,
or onto the skin or hair, or both, &t a desired location.
For example, a benefit agent may be a substance that
30 softens the skin (stratum corneum) and keeps 1t scft by
retarding the decrease of its water content; and/or a

substance which protects the skin; and/or an exfoliating



15 k) vitami ns such as vitamn A and E, and vitam n al kyl esters, including
those vitamn C al kyl esters; 1) sunscreens such as octyl nethoxyl

ci nnamat e (Parsol MCX) and butyl methoxy benzoyl met hane (Parsol 1789); 20
m phosphebemsdszsiand n) one or nore of scrubbi ng beads/Gaaswsmsidandr uf f
agents, anti-UV actives, mca, silica, pignments, natural and synthetic
waxes, zinc oxide, titaniumdioxide. 2p, Qher exanples of suitable benefit
agents include: depignentation agents; reflectants; CV absorbers,

t hi ckeni ng agents; detangling/wet conbing agents; filmform ng pol yners;

hunect ant s; ,,anl o, ACi dg-and. LRgir §0w@%ékVatds‘&%bl%”téﬁ*c_{%aac' agents;

anti-acne agents; anti-aging agents; antiseptics; anal gesics; | ocal

anest het i cssua@ﬁmdQThlabria@SSYEagent s; hair growth inhibitor agents;

i nfl anmation inhibitors; proteins; deodorants and anti- 14 perspirants;
agents for treatnment of dandruff, seborreheic dermatitis and psoriasis;
skin em)l | i en¢ e and! e il stantzerselidd v condi ti oner s; hair softeners;

h t t t t t
nt | Ungal 8 SGcrE hs® Al FngATe - F o0t g &har 511 Ore “dBpIT A ERgAgent s

counterirritantsas herméalao dad spiynsect |p©| @esmpltgmam}s@xq&&m fyengnagent s,
moi sturi zi ng beads, nat yr abrasi ves, nt hetic abrasives such as

pol yoxyet hyl ene beatls & ik @rré’l* i sarYLﬂ 91"t dm~5$i | i cone oil s,

pol yal kyi si | oxanes, =:pol yalkyany Shk0Xanes, n SUNSCr eens, ahef beckanptisnand the
| i ke; and m xtures thereof. Exanples of suitable reflectants include mca,

alumina, 15 cal&? urSSidbee at éDY@PGE/%“o'I diloteabEarngl yEHCafiost edFEPES si | ca,
sodi um magnesi um f].uor oskLiGal €pe@Bdem xhures thet@efor, mink oils;

cacao fat, beef tallow, lard; hardened olls cbhtained
by  hydrogenating the aforementioned olls; and
synthetic mono, di and triglycerides such as myristic
acid glyceride and Z-ethylhezxancolc acid glyvceride;
15 = C} waxes such as c¢arnauba, spermaceti, beeswax,
lanolin and derivatives thereof;
¢« d) hydrophobic plant extracts;
s ¢) hydrccarbons such as liquid paraffins, petroleum
dJelly, microcrystalline WaxX, ceresin, sgualene,
20 squalane, and mineral oil;
¢« f) higher fatty acids such as lauric, mwmyristic,
palmitic, stearic, behenic, cleic, linoleic
linclenic, lanolic, isostearic and poly unsaturated

fatty acids (PUPA) acids;

25 *« g} higher alccheols such as lauryl, cetvl, steryl,
oleyl, hehenvli, cholestercl and Z2-hexadecanol
alcohol;

¢ h) esters (fatty acid esters, fatty alcohol esters)
including cetyl octancate, myristyl lactate, cetyl

30 lactate, 1scpropyl myristate, myristyl myristate,
isopropyl palmitate, isopropyl adipate, butyl
stearate, decyl cleate, cholesterol isositearate,

glycerol monostearate, glycercl distearate, glycercl



Exanpl es of suitable UV absorbers include benzopi enone, 20 bornel one, PABA
(Para Am no Benzoic Acid), butyl PABA, cinnam dopropyl trinmethyl ammoni um
chl oride, disodiumdistyrylbiphenyl disulfonate, potassium

met hoxyciwoamaeeszsend m xtures thereof. 25The benefit pagemboos@siohenefit
agents, in total) is preferably present in anmount of fromO0.5 to 50%
preferably from1l to 40% preferably f 9n11.5 to 30% and nost preferably
from2 to 20% by wei ght based on the conposition weight. 30 WO

2009/ 063250PCT/ GB2008/ 051071 15 preferably from 0.1% nore preferably from

1% Dby veight based,qn.the comppsilion weloht. A sStruclyant nay, be added
to the phase conprising thé 5 surface active agent, suitably in an anount
of up to 15% préeferat,y aipyiocl2% teorel priefier ablrnyrapeto 10% and nost
preferably up to, 5% _by weight. based on the conpagsition weight. K 10 The
primary purpose 0 &% %ﬁhﬁ%ﬂ%ﬁﬁsi%¥“Poa§sgﬁ§% Eﬁ%ﬁhefﬁgﬁ§ﬁP?%nobi°a

| anel | ar phase. héntiis,beldsenvied,t hatrpckanehlae phase, bitaehi evedgs may

enabl e t he conposi%%pns to suspend particles nore readilg while stil

mai nt ai ni ng good®Shear *¥Hi nrii émﬁFéggrti%%ﬁnaﬁﬂ§’ldﬁ%??%?IHhasglEFE% 15
provi des consunefissmid,h desimed rbeskpgya=Reapi nga)y, Suidad) enstructurants
i nclude swelling clays, for exanple |l aponite;fatty acids and derivatives
thereof,in parti @& vt y 188P8- estbrss 1 €Fdss- |§HlEd pslepREEfiates 20

such as Carbopol -{Jd) (pebyners-avail abl e:from Goodnieh)i ackylates and
copol yners thereof; polyvinyl pyrrolidone and copol ynmers t her eof ;

pol yet hyl ene i mi Besromsalitess st aelsodidmeéhPér i desand afmonitfnsad phat e;
sucrose,gsters; gellants; and nixtures.thereof. ampl.es of fatty.acids 25
whi ch may be usé% are 013-022m§Eid (e.g.gﬁauric,é%'elc etc.)% %so%fearic
acid, linoleic atimgndriengingniteraendidrécisvol ei c acid, el aidic acid,

axi chi donic agid )”ﬁﬁiﬁﬁg!%59r9cgg and pal.m.tgl ei eggifhe§§t%&cgggévatives
i ncl ude propylen% glygo i sost earat e, propf?ené g ych
esters and pseudo-ceramides as described in Buropean
Patent Specification No. 5H& 957;
15 = k) wvitamins such as vitamin A and E, and vitamin
arkyl esters, including those vitamin C alkyl esters;
e 1) sunscreens such as  octyl methoxyl cinnamate
{(Parsol MC¥) and butyl methoxy benzoylmethane (Parscl
1789) ;
20 *» m) phospholipids; and
e n) one or more of scrubbing beads, anti-dandruff
agents, anti-UV actives, mica, silica, pigments,
natural and synthetic waxes, zinc oxide, titanium
dioxide.
25
Othsr examples of suitable bensfit agents include:
depigmentation agents; reflectants; UV absorbers,
thickening agents; detangling/wet combing agents; film
forming polymers; humectants; amino acids and their
30 derivatives; antimicrobial agents; anti-acne agents; anti-
aging agents; antiseptics; analgesics; local anesthetics;
anti-hair loss agents; hair growth inhibitor agents;

inflammation iphibitors; proteins; deodorants and anti-



30 ol eate, glycerylisostearate, gl yceryl ol eat eand

pol ygl yceryl di i sost ear at e. Monogl yceri depol ygl ycol ethers are suitable
structurants. WO 2009/ 063250PCT/ GB2008/ 051071 16 O the cl ays,
particularly preferred are synthetic hectorite (laponite) clay used in
conjunction with an electrolyte salticapable of causing the clay to

t hi cken. Suitable electrolytes include alkali and alkaline earth 5 salts
such as halides, ammonium salts and sul phates. The surface active agent
phase maypalsoiconpsi seyan thitkeni mep tagent o elaadymtidni alebwhirehengi nt ai ns
the viscosity of this phase as the shear rate thereof is 10 increased
during usg?r%%?%%bTe ﬁg?erF§R§lFﬁ&Fﬂdes%?6%s ??%'éﬁjﬁﬁiya%g%laggggsuch as
Car bopol £IM{pel ysess avail able diromrEaedri ch)yr natdraheguns hackudi ng

al gi nates, guar, xanthan and pol ysaccharide derivatives including carboxy
met hyl celPuf 588 BPRE hy dLORYPPEpy| CHuarid 15 9586py I enetyl }&&lﬂvgeﬁﬁggpr opyl ene
gl ycolg ol Qa{gﬁ%; sal {5 :such.as sodium chlori decandnammeni um-sul phate;

gl ycerol tallowates; and m xtures thereof. Thickeners may al so be added to
t he benef preageatiimsorderdepilating agents; counterirritants;

hemorrnoidals: insecticides; cigments or opacliyving
agents, moisturizing beads, natural abrasives, synthetic
abrasives such as polyoxyethylene beads, mineral oils,
16 petrolatum, silicone oils, polyalkylsiloxanes,
poivalkyarylsiloxanes, sunscreens, reflectants and the

like; and mixtures therecf.

Examples of suitable reflectants include mica, alumina,

13 calcium silicate, glycol dioleate, glycol distesarate,
silica, sodium magnesium fluorosilicate, and mixtures
theraof.

Examples of suitable UV absorbers include benzophenone,
20 bornelone, PABA (Para Amino Benzolce Acid), butyl PABA,
cinnamidopropyl  trimethyl ammonium chloride, disodium
distyrylbiphenyl disulfonate, potassium methoxycinnamate,

and mixtures thersof.

25  The benefit agent (or benefit agents, in total] 1is
oreferably present in amount of from (.5 to 30%,
preferably from 1 to 40%, preferably from 1.5 to 30%, and
most preferably from 2 tc 20% by welght based on the
composition welght.

30

A structurant may be added to the phase comprising the

surface active agent, suitably in an amount of from 0.01%,



20 to achieve the required viscosity during use. Preferred thickeners for
the benefit agent include fumed silica; polyethylene; alkyl silicone waxes;
alumniumsilicate; |anesterol; natural and synthetic waxes; fatty acids
and deri wabin@seigereof, in particular, fatty acid 25 pgRraghiseiohde

pol ygl ycol ethers; higher fatty al cohols; petrol atum narogel; polyamoni um
stearate; hydrotalcites; and m xtures thereof. Hydrotalcites are materials
of general fornula 300H) 2 (rn+n)] nn/x” YEi 20 17 e.g 003, NO3-; stearate,
cinnimate; mis the nunber of divalent netal ions; and n is the nunber of
trival ent L i . Fur t her nor the benefit agent.pay also.function as
a carrier pEE%E %%%?ye$¥?%aéy§ébeﬂ Eetgrgg?ﬁa ?%af%ﬂnm%fh Pﬁew§5ﬁ% sitions
of the invehtked. oThils: rramteesiis ipar weecgharly useful for delivering efficacy
agents which are difficult to deposit onto the skin or those which 10
suffer detrinmental interactions with other conponents in the conposition.

I n such caseas diecearbher nss; afd4 endas=si kkizcone: ofnhysdr ecarbon: @l twhich is
non sol upilised/mcelljsed by the surface active phase and in which the

ef fi cacy” ag@RE T 7S r aF at VS et§F Kol ubtie- 2 BXanpl 68 PBO8ftsGéh VBf fPcacy agent s

i ncl ude ant br¥ieabnagent sio hyst oxycaprytd G 2ehds upPYer alpizdongys gakboxylic
acids; 3,4,4'-trichlorocarbanilide; benzoyl peroxide; perfunes; essenti al

oi |'s; germ BrEés @and’ i ABedP répelPiahtsidgiichbaged on the composition
2,4,4'-tricgggggﬁZ'-hydroxydiphenyl et her (lrgasan DP300); 20 salicylic
acid; willowextract, N, N-dinethyl mtoluam de (DEFT); and m xtures
thereof. The conposition may contain one or nore additional anionic
surface;acti. 1 i itLen_t su] phon . sal t. defi ned
above; %?efeggb?g§£%?%c%ga§€$%né%aFtgtgnggg %ta%%dég g%gé%? ﬁ%téﬁgsalts of
nono- or di &bkypktsuhf atfesz npme-ller dpladdkyl etheis swefiakesy |taurtyl aet her
sul fates; alkyl.sulfopates; .alkyl .aryl. sulfonates; primry al kane
disuIfonateg?¥gﬁi%%ep§%??bné?e§¥hﬁ§a%gkygﬁyaﬁ§a%gesdﬁfoﬁﬁ%@’Fd%ﬁ?Psglyceryl
et her sul f onat eszatphapaot efiswsuhd.onatessial kytphes phaties nsul-f-bnat egof

al kvt phenol pot¥olyeol elhersiisg (SO Sulfiopol year vl g seld gsters:

15 provides consumers with desired rheology ("heaping™).

Suitable structurants include swelling clays, for example
laponite; fatty acids and derivatives  thereof, in
particular, Ifatty acid esters; cross-~linked polyacrylates
20 such as Carbopol {(TM) (polymers available from Gooedrich);
acrylates and copolymers thereof; polyvinylpyvrrolidone and
copolymers thereof; polyvethylene imines; salts such as
sodium c¢hloride and ammonium sulphate; sucrose esters;
gellants; and mixtures thereof. Exampies of fatty acids
25  which may be used are Ci5-Cz acid (e.g. lauric, oleic
etc.}, isostearic acid, linclelc acid, linolenic acid,
ricinoleic acid, elaidic acid, arichidonic acid,
myristoleic acid and palmitcleic acid. Ester derivatives
include propylene glycol 1socstearate, propylene glycol
30 oleate, givcervl isostearate, glyceryl oleate and
poelyglyceryl diiscstearate. Monoglyceride poelvglveonl

ethers are suitable structurants.



WO 2009/ 063250PCT/ GB2008/ 051071 18 salts thereof, alkyl ether

sul fosucci nates and salts thereof, non-acylated al kyl isethionates; fatty
acid taurates; acyl taurates; products of condensation of fatty acids with
oxy- and woneeatksnesul fonic acids; sulfated 5 derivarrvesaiocf@rty aci ds
and pol ygl ycols; al kyl and acyi sarcosinates; sul foacetates; alkyl
phosphat es; al kyl phosphate esters; acyl lactates; al kanolam des of
sulfated fatty acids and salts of |icoam no acids. Particularly exenplary
salts of the above, where applicable, are the 10 sodium potassium

ammoni um npgnesi,um and triethylanine sal ts .kn the case of. sediumlauryl

ether sulfate, LESNa, this is a surface-active agent wdely used In
shanpoos byheehsohtd5 GEpronstebamiiy prepértires confupstacehedpr an

conventi onal ; j b . T 0 i t.Lon. may nt.aLn one.or re
non-ionic sﬁ%??@égin%%igif%g% %?h%?gfe%gg$§H§eF§%t%gg?réﬁ1Fﬁécggﬁfomﬁng:
20 reacti onSpioduct s eb6kcconppurds ihaviidg & edriophvabi el g dupe ardrahreacti ve

hydr ogen_at o for_exanple aliphatic al cohols, acids, amdes or alkyl
phenol s %ﬁtﬁggFﬁyl%ﬁéloffﬂeg?ig%%%tié?@?”%fﬁ&lgﬁék xi de ef?ﬁ??aéﬁghe or

wi th propyl ene oxide (for exanple al kyl (06-022) phenol -ethyl ene 25 oxi de
condensates, the copdensation product s o% aliphatic (Cs -Cg% primary or
secondary | FAgar SBF L Brancied ‘Al c6A6PS wPERSBt T ene 0¥ d&C™RAd *Br oduct s
made by condgnsati on, ofapi-hyl ene oxi dezwkthat hewxeact inon rpraduct snef
propyl ene oxi de and et hyl enediamne); long chain tertiary am ne 30 oxi des,
| ong chain Fé???%%?ypﬁ%gpﬁ?ﬁ% OXiEdEs and tdical RyFASulFphéxi desteal kyF ani do

am ne oxpdesy-abkybat enthapy JROSPAL NG 0 desiel koxyknalkyd ambass;
sorbitan; sorbitan esters; sucrose esters; sugar am des, such as a WO

2009/ 063250PCTFEB200BLOBL07E LEF peluFSacehar Faeampde; | @etobi Gramrdes;
andal kyl polysacghari depon onicesirfiagt ant spLofexampl £ns  including

alginates, guar, =xanthan and pclysaccharide derivatives
including carboxy methyl cellulose and hydroxypropyl guar;
15 propylene glycols and propylene glycol cleates; salts such
as sodium  chloride and ammonium sulphate; glycercl

tallowates; and mixtures thereof.

Thickeners may also be added tc the benefit agent in order
20  to achieve the required viscosity during use. Preferred
thickeners for the benefit agent include fumed silica;
polyethylene; alkyl silicone waxes; aluminium silicate;
lanesterol; natural and synthetic waxes; fatty acids and
derivatives thereof, in particular, fatty acid
25 monoglyceride polyglycol ethers; higher fatty alcohols;
petrolatum; narogel; polyvammonium stearate; hydrotalcites:
and mixtures thereof. Hydrotalcites are materials of

general formula
30 (W Mo {OB) 2 gmemy 177 X7 e YHRO

where M is a divalent metal ion e.g. Mg ; N is a

EEn

trivalent metal ion e.g. A1 ; X is an exchangeable anion



al kyl pol ygl ycosi des. Preferred non-ionic surfactants are

sucrogl yceri desandet hyoxyl at edf attyal cohols, 5 especially those derived
fromlauryl,cetyl stearyl, stearyl, cetyl and ol eocetyl al cohols. A

non- i oni ovgwichaédesi|ct i ve agent, when present, preferabtycsompnises up to
15% wt of the conposition, preferably up 10to 10% wt. Representative solid
particles include active materials or agents such as those used for hair
treatments, e.g., zinc pyrithione, or any abrasive materials which nay be
of 15 natural or synthetic origin. In particular, these are pol ycarbonates,

pol ypr opyl epeg, c%qi,yeltsa%";erget%ﬂ%wm onrClGit e and clays. , Jueh paeticles
generally have a crystal size ranging fromabout 1 to 600 mcrons and
preferably fiomaboutretdlt o460 mctons.i20ths trhensaseodf trhgadaspended
droplets,thg;gafrgoggeferably droplets of at |east one vegetable oil,
essential oilf "and/or,  nore particularly, silicone oil. 25 The silicone oils
which are well suited according to the present invention include the

pol yal kyi si L .oxanes, polyal kyl aryl si|oxanes and m xtures_thereof. The

Dr el or 28 pORS o RSN ox GHES ks pEer el | S pol Yl et RGFEPT ofiined such as
di met hi conecwhpser virsCoRiltiyemay frange v remrabouic 30k 20 aPaased owbOnhPa. s at
25C, pure or mxed with cycl onethicone. Particul arl yexenpl aryofthe,

pol yal kyl ar §1'&€i | 6%ERESAF et H@poPyphdmyi di M etHyAi-CTsi | oXares. “eUte 18

particularly useful for delivering efficacy agents which
are difficult to deposit onto the skin or those which
10  suffer detrimental interactions with other components in
the composition. In such cases the carrier is often a
silicone or hydrocarbon o0il which is non
solubilised/micellised by the surface active phase and in
which the efficacy agent 1s relatively soluble. Examples
15 of such efficacy agents include anti-viral agents;
hyvdroxycaprylic acids; pyrrolidone; carboxylic acids;
3,4,4'-trichlorocarbanilide; benzoyl peroxide; perfumes;
essential oills; germicides and insect repellants such as
2,4,4'-trichloro-2'-hydroxydiphenyl ether (lrgasan DP300};
20  salicylic acid; willow extract, N,N-dimsthyl m-toluamide

{DEET) ; and mixtures thereof.

The composition may contaln one or more additional anionic
surface~active agents, in addition to the acyl sulphonate
25  salt defined above; preferably selected from salts of
fatty acids; alkali metal salts of meono- or dialkyl
sulfates; mono- or dialkyl ether sulfates; lauryl ether
sulfates; alkyl sulfonates; alkyl aryl sulfonates; primary
alkane disulfonates:; alkene sulfonates;  Thydroxyvalkane
30 sulfonates; aitkyvl glyceryl ether sulfonates; alpha-
olefinsulfonates; alkyl phosphates; sulfonates of
alkyiphenolpolyglyccl ethers; salts of alkyl

sulfopolycarboxylic acid esters; alkyl sulfosuccinates and



WO 2009/ 063250PCT/ GB2008/ 051071 20 I nparti cul ar, pol ydi or ganosi | oxanessuchas
pol ydi met hyl si | oxanes havi ng a nol ecul ar weight of less than O equal to

3, 000, 000 and pol ydi et hyl di phenyl si | oxanes of nol ecul ar wei ght of about
600, 000 ave@spexsoal |y well suited according to the ipgeoBb@osidhe size of
the oil droplets within the conpositions of the invention advantageously
ranges fromabout 0.5 to 50 m crons. The formul ati ons according to the

i nvention may contain approxi mately 0 Yoto 8% and, preferably, about 1.5%
to 4.5% by wei ght of water-insoluble particles 15 Specific formulations of

the inventon, iy dncidide these: (a).ps addiddanal. ankonke agent LESNa and

as co-surface-active agent ohol contalnlng tmn nol es” of et hyl ene
oxi de per noheroff Laurdre alCelicll andkas elieetnobytesNaClienta | aoryl

al cohol 2EO/LESNa 20nQ e rati f.fr 2.1 to (. dditiopal
ani oni c age%?ura sck;T? M i ﬁggﬁF% g%%uc%ft?$ ﬁéﬁggﬁr%%égﬁ ?CCE% %ed with
t he sane Iaucyﬁaah¢ehokngnnt@mmlaglmwmﬂkﬁﬂ&ﬁuxﬂmfmhyaehﬁsDXBdéf@é@dnDIe of

| d and h al hI 2E0/ sodi.um | ' i d nol
ati o rahgi fg oM Abodt 153 Vo6 9% () A a0 TI-onar ‘4 GRcoagent |

LESNa, and agr@@swﬁ@qe a@lﬁlﬁ/@caﬁ%mfesel eydbe}zau npb@ﬁldhﬂ&aﬁl ectiplryte Nad ,
in an ol eyi betai ne/ LESNa nole ratio of from1.1 30to 3.7.
2009/ 063250PCTFEEPGOE V51671 *Ener aF 135t he CifisosTt i°6iis 4 €8 rﬂ?h%dt o the

invention ceptayNzaniankani Gasukf age-actdme rgent: d xed pwirtheat akeast one
cosurface-active agent in a cosurface-active agent/anlonlc surface-active

agent nol e PatTBLEGUaF2tb® 0P T5 treatdr sy hafrere arplicable, are the

1¢  sodium, potassium, ammonium, magnesium and triethylamine

salts.

In the case of sodium lauryl ether sulfate, LESNa, this is
a surface—active acgent widely used in shampoos by reason
15  of its feoaming properties. It is a cheap, conventional,

washing base.

The composition may contaln cone or more non-icnic surface-
active agents, preferably selected from the following:
20 reaction products of compounds having a hydrophobic group
and a reactive Thydrogen atom, for example aliphatic
alcohols, acids, amides or alkyl phencls with alkylene
oxides, especially ethyvlene oxide either alone or with
propylene oxide (for example alkyl (Cg-Csiz) phencl-ethylene
25  oxide condensates, the condensation products cof aliphatic
(Cs —Cis} primary or secondary linear or branched alcchols
with ethylene oxide, and products made by condensation of
ethylene oxide with the reaction products of propylene
oxide and ethylenediamine); long chain tertiary amine
230 oxides, long chain tertiary phosphine oxides and dialkyl
sulphoxides; alkyl amido amine oxides; alkyl tertiary
vhosphine oxides; alkoxyl alkyl aminss; sorbifan; sorbkitan

esters; sucrose  esters; sugar  amides, such as a



A benefit of the invention is the ability to suspend oil and/or eno
particles in a non-New oni an conposition. The followng oil/enollie
optionally be suspended 10 in the conpositions of the invention. Va

cl asses ofooidssase set forth bel ow. Vegetable oils: Acacgu:esosi;: C
oil, cocoa butter, coconut oil, corn oil, cotton seed oil, olive oi
15 kernel oil, rapeseed oil, safflomer eed oil, sesane seed oil an
soybean oil. Esters: Butyl ny state, palnltate, decyl ol eat e,

| aurate, glyceryl ricinoleate, glyceryl stearate 20 giyceryl isost

hexyl

i socetyl steara

| aur

8!¥é§%gﬁgﬁ&depaln%$fﬁ§3 lactebvon?deas, and alkyl

e, 1 sopropyl i sostear at e, i Sopr opy

!auxate,isopobp@¢¢qhaﬂuﬁ§te |@@mnmnnﬂ nyr#stadeiantsopr opybr pal sxbabes
i sopropyl steg%%%§%¥ Sl%ne glﬁp erregl éage prop%I%nﬁyglygol

ricinol eate,pr

coI stearats, propyl €ne g

I '1ient
nts may
ri ous
ast or

|, palm
d

gl yceryl
ear at e,

VCOl " i 05t ear at e.

Ani mal FatSsuafé@L@c&rﬂdﬁi Ianm@&n abcohokglaieﬂuﬂl iaft@rd aﬁbnhomsl and
tall ow. 30 Qh anpl es of-1/envl | ients include ner al rol at um
ST coneSoi FoLSEH Wy Bl Rt RyT HETIETT oxBRgr | Ay Tand St SrsrERaes ot e,

22

15

20

30

stearyl, cetyl and cleoccetyl alccohols,

A non-ionilc surface active agent, when present, preierably
comprises up to 15% wt of the compositicon, preferably up

to 10% wt.

Representative solid particles include active materials or
agents such as those used for halr treatments, €.g., zinc
pyrithione, or any abras.ve materials which may be of
natural or synthetic origin. In particular, these are
polycarbonates, polypropylenes, polyvethylenes, zlumina,
calcite and clays. Such particles generally have a crystal
size ranging from about 1 to £00 microns and preferably

from about 10 to 400 microns.

In the case of the suspended droplets, these are
preferably droplets of at least one vegetable o¢il,

essential oil and/or, more particularly, silicone oll,

The silicone 01ls which are well suited according to the
present invention include the polyvalkylsiloxanes,
polyalkylarylsiloxanes and mixtures thereof. The preferred
polvalkylsiloxanes are, especially, polydimethylsiloxanes
such as dimethicone whose viscosity may range £rom about
20 mPa.s to 50 Pa.s at 25°C, pure or mixed with
cyclomethicone. Particularly exemplary of the
poiyalkylarylsiioxanes are the polyphenyldimethyl-~

siloxanes.



The enollient/oil is generally used in an anount from about 0 to 20%
preferably O to 15% by w. of the conposition. 5 In addition, the
conpositions of the invention may include optional ingredients as follows:
Or gani csojgemsmesichaset hanol ; auxiliary thickeners, seggeshekie@ agents,
such as tetrasodi um 10 et hyl enedi am netetraacetate (EDTA), EHDP or m xtures
in an anount of 0.01 to 1% preferably2g.01 to 0.05% and col oring agents,
opacifiers and pearlizers such as zinc“stearate, nagnesium stearate, Ti 02,
EGVS (et hyl ene gl ycol nonostearate) or Lytron 621 15 (Styrene/ Acryl ate
copolyner); all of which are useful in enhancing the appearance or cosnetic
properties of the product. Antim crobials such as 2-hydroxy-4,2'4
tr chl oro20dnphenylarétheiaf DP300kciprésegyads vessarfear exanplie as

di et hyl ol di_net hyl - ant.oi n( G ydant XL1000), .par abens, .sorbic_acid etc.
Coconut acyPgﬁﬁﬁ%@e% §kﬁ%ﬁﬁ§f o1 affi des¥ a3 §E&§C§§a503§Fé§§ﬂ %hdigﬁ?ongly

i oni zi ng sakhsnsucbhras sadium chlcori dg tand osodi umrsul f gt yWAR-ahso-be used
to advantage. . Antjoxj dantssuchas, f or exanpl e, butyl at ed 30hydr oxyt ol uene
(BHT) mmy bE.BEEH LOvHIAGEORE! TR CAnBaNTS- 51 about> D0 0P ORi gREr | f
appropri at ecspMe 2009/ 063250PCTL €B2008£0518745 236 Cati0oniiGweendihi oners

whi ch may be used include Quatrisoft_ 1M 200 Pol yquat erni um 24, Merquat Pl us
3330- Pol yguater fitgm 39, & | ver PoPHgEET e'rfhrﬁhﬁlm?ew@p@@&ﬁls%@aﬁg

Jaguar (r) type capdhtiOneL8vantagecusly ranges from about 0.3 to 30

MiCcrons.

10
The formulations according to the invention may contain
approximately 0.5% to 8% and, preferably, abkoutr 1.5% to
4.5% by welght of water~insoluble particles.

15  Specific formulations of the invention may include these:

s {a} as acdditional anionic agent LESNa and as co-
surface-active agent lauryl alcohol containing two
moles of ethylene oxide per mole of lauric alcohol
and as electrolyte NaCl in a laurvl alcchol 2ECG/LESHNa

20 mole ratio of from 2.1 to 4.3,

e (b) as additicnal anionic agent, a sodium lipoamino
acid and the lipoprotecl LCO® mixed with the same
lauryl alcohol containing two moles of ethylene oxide
per mole of lauric acid and having a lauryl alcohol

25 2EC/sodium  lipoamino acid mole ratio ranging from

apout 1.2 to ©.7,

¢ (c) as additional anionic agent LESNa, and as co-
surface-active agent oleylbetaine and as electrolyte
NaCl, in an oleylbetaine/LESNa mcle ratio of from 1.1

3C tc 3.7.



o Defl occul ating pol yners. o0 Chelating agents including but not [imted
to EDTA, EDTA salts, NTA, nethyl enedi am ne di succinate and 10salts of

met hyl enedi am ne di sucucci nate. Conpositions of the invention may be

f or mul at egtloaspeeduct s for washi ng the skin, for exan@caicihadshsar shower
gel s, hand washi ng conpositions or facial washing |liquids; 15 pre- and

post -shavi ng products; rinse-off, wi pe-off and | eave-on skin care products;
products for washing the hair and for déental use. In accordance with a
second aspect of the present 20 invention there is provided the use of a

composi ti oncaf Lhe, | venti od,..as. defined,aboye: i n (Lhe for milation of a

personal care product with inproved stabifity, in an aquéous environnent.
25 In accordanteim tdn aatvhpndcaspeciacef-athevpr esentt | nieatii oniitthere i s
provi ded th%eusg<gn§1conpo itipn_@f the invention, as defined %bove, in
the fornul ation of @ personal “care prodiet whi'ch Ras®ihpréVvéd3stabrlity in
an agqueous envhtpanenticonpafed-sdiva carnespond ngrcanmpaunad 30 ba which
each of R2 to R5 is_a hydrogen atom WD 2009/ 063250PCT/ GB20081051071 29
aqueous enviPFGRmBht “PBteferably it has essentially no effect on the pH of
the product, over tine.It has excellent |lathering properties and is very
mld to skin and eyes. Weight percentage values herein refer to the total
conpl enent &f PEGfpotnds 6 Ca RAREEIEYpes &1G. 2&iphéteric SHEPERt Léti oni c
surfactant s;hR/bet ahs 1 Ofe/benefids Aagents Lnpbatab,: Wele apefcent,age val ue
is given for a conmponent refers to the active content of that conponent.
The following oil/emcollients may optionally be suspended
16 in the compositions of the invention. Various classes of

oils are set forth below.

Vegetable oils: Arachis o¢il, castor oil, cocoa butter,
coconut oill, corn oil, cotton seed oil, olive c¢il, paln
15 kernel oil, rapeseed o0il, safflower sead oll, sesame seed

0il and soybean oil.

Esters: Butyl myristate, <etyl palmitate, decyloleate,
glyceryl laurate, glycervl ricinoleate, glyvceryl stearate,
20  glyceryl isostearate, hexyl laurate, isobutyl palmitate,
isocetyl stearate, lsopropyl isostearate, isopropyl
laurate, isopropyl linoleate, isopropyl myristate,
isopropyl palmitate, isopropyl stearate, propylene glycol
monolaurate, propyiena glycol ricinoleate, propylene

25 glycol stearate, and propylens glyeol isostearate.,

Animal Fats: acetylated lanolin alecchols, lanclin, lard,

mink oil and tallow.

30 Cther examples o©f co¢il/emollients include mineral oil,
petrelatum, silicone oil such as dimethyl polysiloxane,

lauryl and myristyl lactate.



The invention will now be further described, by way of 15 exanple, wth
reference to the followi ng exanples. Exanples 1 to 5 were carried out to
assess the suitability of certain isethionate salts for use in the present
i nventi owobampdzes 6 - 14 relate to certain conpositiconss2@snkicth ar e
within the scope of the present invention. In the exanpl es abbreviations

used are as follows: SCM - sodium cocoyl nethylisethionate SCI - sodium
cocoyl isethionate 25 SLS - sodiumlauryl sulfate SLM - sodium
| aur oyl met hyl i set hi onate SLES - sodium |l aureth sulfate SCElI - sodi um cocoyl

et hyl iset hi.gpat PB, - am do yl, petai %OncgﬁA-Agg,p@nkgg
nonoet hanol gﬁ‘lgnee%oq@fg%ég?%6?2%0%%#?(%2%88%5%?071 2 ExaaT?rpI e 11 nma
prelim naryabest the tst abb¥it ypoff<8EM) vi n010tam %S&quepusvisol utfi ohseadj ust ed

to have initial %)ﬂ val ues 5 respectively of 4.5, 5.5, 6.5 7.5, 8.5 and

9.5, each held-at~ 287°9C for an ext ended period of days, were tested for the

anmount of SCM present over the test period.
5 In addition, the compositions of the inventicon may include

optional ingredients as follows:

& Organic solvents, such as ethanol; auxiliary
thickeners, seguestering agents, such as tetrascdium

16 ethylenediaminetstraacetate {(EDTA), EHDP or mixtures
in an amount of 0.01 to 1%, preferably 0.01 to §.05%;

and coloring agents, opacifiers and pearlizers such

as gzinc stearate, magnesium stearate, Ti0,, EGMS
iethylene glycol moncstearate) or Lytron 621

i5 (Styrene/Acrylate copolymer); all of which are useful
in enhancing the appearance or cosmetic properties of

the product.

o Antimicrobials such as 2-hydroxy-4,2'4% +trichloro-
20 diphenyl-ether (DP3Q0); preservatives, for example
dimethyloldimethyl-hydantoin {Glydant XL10600y,

parabens, sorblic acid etc.

o Coconut acyl mone- or diethanol amides as suds
Z5 boosters, and strongly lonizing salts such as sodium

chloride and sodium sulfate may also be used to

advantage,
o Antioxidants such as, for example, butyvlated
30 hydroxytoluene (BHT) may be used advantageously in

amounts of about 0.01% or higher if appropriate.



The pH values were read using a standard el ectrode pH 10 neter (Fisher
Accunent XL-25). The el ectrode was place in the conposition (no further
dilution) and the pH recorded. The results are shown in Fig. I. It can
be seen twatodeheszper cent age of SCM does not change fromcBays@ster Day 30,
15 at any of these pH values. Exanple 2 In a prelimnary test 10 wt%
solutions of SCM, adjusted 20 to have,initial pH val ues respectively of
4.5, 5.5, 6.5 7.5 8.5 and 9.5, each %eld at 48.9C for an extended period
of days, were tested. for their pH stability over the extended period. The

pH testing was, as, Q§9 b%%n@@?YSneg§ T$WﬁéﬁSQ&%§ are shawn HHch%ay b

can be seen that the pH values were substantiall’y unchanged trom
Day 30 at all th@@@iqﬂ&qﬁﬂ uésl-2except ! fora s gmin- 2dH r &¢ugtpon Fhuthe flrst

few days, for th i ghest. _30p e, 9.5 ,

000 0h3250nCT) e RS s h ek EF AL p|r_% na"ro;sffrislélgimg%'sed on
the Zein protocoketdetskas ; |andtamgyap®dpgﬂtn&mdaﬁlanBMHber of conpounds
were tested, 5 including two sulfate surfactants SLS and SLES (known to
have S|gﬁ|f|cant irritancy), distilled water, SCI (known to have | ow

irritancy) and: SGM1icdha atesul bs1anershown in Fig. 3. SCM and SLM were
shown to have lowirritancy, simlar to that shown by SCI; and
significantly | ower than 10the sulfates. The Zein protocol is an in-vitro

test to neasure @Mémﬂwrdqt@g&%soflmumln%tims dhe nehhodi mekespuse of the
correlation between binding ability of surfactants to
EDTA salts, NTA, "methylenediamine disuccinate and

10 salts of methvienediamine disucuccinate.

Compositions of the invention may be formulated as
products for washing the skin, for example, bkath or shower
gels, hand washing compositioﬁs or facial washing liguids;
15 pre- and post-shaving products; rinse-off, wipe-oif and
leave-on skin care products; products for washing the hair

and for dental use.

In accordance with a second aspect o0f the present
20  invention there is provided the use of a compesition of
the invention, as defined above, in the formulation of a
personal care product with improved stability, in an

agueous environment,

25 In accordance with & third aspect of the present invention
there 1s provided the use of a composition of the
invention, as defined above, in the formulation of =a
persconal care product which has improved stability in an
agueous environment compared with a corresponding compound

30 in which each of R? to R’ is a hydrogen atom.

Suitably the composition, and in particular the defined

gsulfonated compound, 13 resistant to Dbreakdown in an



15 proteins and the damage the surfactant causes to the skin. The
de-naturation of epidermal protein is a key nechanismin the devel opnent of
observabl e damage to the skin by surfactants. Zein protein, an insoluble
protei n expraohedsd rom corn kernel, is used as a nodelpcherseplhssrimal
protein 20 and the solubility of the Zein protein in surfactant solutions
is believed to be a reliable guide for_the skin irritancy caused by the
surfactant. The test involves establisﬁlng t he amount of Zein protein which
can be solubilised by surfactant. 5 g of Zein protein may be 25 di spersed
in 40 cnB of . C - Lron ( % congentrat | The .m xture is
shaken for %qz%%%ga%ﬁggggggﬁgbinne |%%%¥%ﬁ%%n%?i?%Egdé?QQQ%ﬂ%§€ﬁ1ﬁ§

non- sol ubi | e§édcZeion. The afount soleubpticsed:, soesti natred from t hessol ution
ni trogen content. usi ng_m cro-Kj el dahl nethod . 30(making all nce.for any

i trogen | nothe: EOMpoUAl " LEStEd) "L YE 20007 083280PCT CEP008 1051671 27
Exanple 4 G&hapiteesolubility tests were carried out. 10 wt % of SCI shaken
wi th deionised water gave a mlky 5 white suspension. The solubility limt
of SCI in water is quoted as 0.5 wt% 10 wt % of SCM added to dei oni sed
water inmmediatghy gpwecanidgar woludd Oherein 3 rwt-% ob, SCEL addedito

dei oni sed water imediately gave a 10 clear solution. Exanple 5 Foam ng
tests were PEFPOPRHRY UST n§OEPRAPPRdO hedsifiig P8yl iSnder AMFICRSH&S char ged
Wi th an aliguot,of-dhe, statedsurhactant Leayi ngrapmdarn feamto form
Foam hei ghts in the graduated cylinder were neasured at the start and after
10 i nversi oh8t®df-the cylinder. The operation was carried out in the sane
manner fer each surfactant. 20 100% SLES gave a foam of medi um hei ght but

whi ch was al so open and "watery".
Where a percentage value 1is given for a component it

refers to the active content of that component.

The invention will now be further described, by way of

example, with reference to the following examples.

[
n

Examples 1 to 5 were carried out to assess the suitabiliity
of certain isethionate salts for use in the present
invention. Examples & - 14 relate to certain compositions

20  which are within the scope of the present invention.

In the examples abbreviations used are as foilows:
3CMI - godium cocoyimethylisethionate
5CI - sodium coceoyl isethionate
25  8LS - sodium lauryl sulfate
SIMI -~ sodium laurovlimethylisethiocnate
SLES - sodium laureth sulfate
SCET - sodium cocoyl ethyl isethionate

CAPB

cocamidopropyl betaine

30 CMER cocamide monoethanolamine.

i



80 wt % SLS / 20 wt % CAPE gave a foam which was hi gh but 25 open and
"watery". 100% SCMI gave a foam of nedi um hei ght but which was rich and
creany. 28 Exanples 6 to 14 Formul ated conpositions containing cancla oil
as benef iwgagentszwer e prepared and tested for viscositprrangohysrcal 5
stability over a one-nonth period. The results are set out in the table
below. 29 ca) L.00 Ov O 00 cox,0c o 5\/50 W c Xxr,4) -HO0

Example 1

of®

In a preliminary test the sgtability of SCMI in 10 wt
agueous solutions adjusted to have initial pH wvalues
5 respectively of 4.5, 5.5, &.5, 7.5, 8.5 and 9.5, each held
at 48.9°C for an exitended pericd of days, were tested for

the amount of SCMI present over the test period.

The pH wvalues were read using a standard electrode pH
10 meter (Fisher Accument XL-25). The electrode was place in
the composition (no further dilution) and the pH recorded.

T

The results are shown in Fig. It can be seen that the

percentage of SCMI doss not change from Day 0 to Day 30,

=)
(]

at any of these pH wvalues.

Example 2

In & preliminary test 10 wi% solutions of SCMI, adjusted
20  to have initial pH wvalues respectively of 4.5, 5.5, 0.5,
7.5, 8.% and 9.5, each heid at 48.8°C for an extended

period of days, were tested for their pH stability over

the extended period. The pH testing was as described
above.

25
The results are shown in Fig. 2. It can be seen that the

oH values were substantially unchanged from Day 0 to Day
30 at all these pH values, except for a small pH reduction
in the first few days, for the sample held at the highest

30 pH value, 9.5.



:H.RL CVO G511 r- r w ow rx- 0-0 -a,cc) s' 4on WO

2009/ 063250PCT/ GB2008/ 051071 30 The formul ati ons of Exanples 15 and 16 were
prepared by progressive mxing and bl endi ng of the conponents, in the order
gi ven. Theopbiwwagsadj usted to between 5.2 and 5.8 usi ngraighésmsae d after

bl endi ng of the preceding 5 conponents (in the respective tables), but
before blending in of the fragrance, d e and preservative. 31 Exanple 15
The follow ng noisturizing and conditi6ni ng shanpoo was prepared. Tradenane

Example 3

In a preliminary test based on the Zein protocol the skin
irritancy properties of a number of compounds were tested,
5 including two sulfate surfactants SLS and 5LES {known o
have significant irritancy}, distilled water, SCI (known
to have low lrritancy) and SCMI. The results are shown in
Fig. 3. SCMI and SLMI were shown to have low irritancy,
similar to that shown by SCI; and significantly lowsr than

10 the sulfates.

The Zein protocel 1s an in-vitro test to measure skin
irritancy of formulations. The method makes use of the
correlation between binding ability of surfactants to
15 proteins and the damage the surfactant causes to the skin.
The de—naturaﬁion of epidermal protein is a key mechanism
in the development of observable damage to the skin by
surfactants. Zein protein, an insoluble protein extracted
from corn kernel, is used as a model for epidermal protein
20 and the sclubility of the Zein protein in surfactant
solutions is belileved to be a reliable guide for the skin
irritancy caused by the surfactant. The test involves
establishing the amount of Zein protein which can be
scolubilised by surfactant. 5 ¢ of Zein protein may be
25 dispersed in 40 cm’® of surfactant solution f{at 2 wt%
concentration). The mixture 1s shaken for 1 hour at 35°C,
and immediately centrifuged to remove any non-sclubilised
Zein. The amount solubilised 1s estimated from the
solution nitrogen content wusing micro-Kjeldahl method
30 (making allowance for any nitrogen in the compound

tested) .



I ngredi ent s(Supplier)dw w Waterto 100 Trisodi um Et hyl enedi am neNat ri guest
E30 di succinate(l nnospec)0. 15 Sodi um Chl ori de4. 00 Guar

Hydr oxypr opyl t ri moni um Activsoft C- 17 Chl oride(lnnospec)O0. 2.

Di sodi un¥eoamekezaM Conc. Cocoanphodi pr opi onat e( Rhodi afTicB:@edsam Met hyl
Cocoyl Pureact W5 Conc. Taurate(lnnospec)7.5 Guar GumActivsoft S
(I'nnospec) 0.5 G ycerinl. 00 Pureact SLM,-85 SLM (Innospec)12.5 Ami nol CM
FI akes

Example 4

Simple solubility tests were carried ocut.

10 wt% of SCI shaken with deionised water gave a milky
5 white suspension. The solubility limit of SCI in water is

quoted as 0.5 wt%.

10 wt% of SCMI added to deionised water immediately gave a

clear solution.

10 wt% of SCEI added to deionised water immediately gave a

10 clear solution.
Example 5

Foaming tests were performed using a capped measuring
15 <c¢ylinder which was charged with an aliquot of the stated
surfactant leaving room for foam to form. Foam heights in
the graduated cylinder were measured at the start and
after 10 inversions of the c¢ylinder. The operation was
carried out in the same manner for each surfactant.
20
100% SLES gave a foam of medium height but which was also

open and “watery”.

80 wt% 3BLS / 20 wk% CAPR gave a foam which was hich but

25 open and “watery”.

100% SCMI gave a foam of medium height but which was rich

and creamy.

30 80% 3CMI / Z20% CAPB gave a foam of medium height but which
was rich and creamy.



Cocam de MEA(I nnospec) 3.5 Quaternium 75Condi care CT (I nnospec) 2.00 Dow
Corni ng 200 Fluid D net hi cone(Dow Corning)4.00 Mrataine BET C 30

Cocami dopropyl Beta e (Rhodia)10.00 pH5.2 Citric Acid (50% soln)5.8

Pr eser vatwgetomwacesdr agr ancetrace Dye(s)trace 32 The ersemidpsofi t he
condi ti oni ng shanpoo of Exanple 15 was tested under different shear rates,
on a visconeter with a T-Bar C Spi ndl e, at 22C. The results were as
follows: 0.5 RPM - 160, 000cps 1.0 RPM =790, 000cps 2.5 RPM - 42,400cps 33

Exanpl e 16
Examples & to 14

Formulated compositions containing cancla cil as benefit
agent were prepared and tested for viscosity and physical
5 stability over a one-month period. The results are set

out in the table below.
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Quar Hydr oxypropyl tri moni um Activsort C- 17 Chl oride (lInnospec) O0.18
Di sodi um M ranol C2M Conc. Cocoanphodi pr opi onat e (Rhodi a)

WO 2069/063250 PCT/GB2008/851871
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The formulations of Examples 15 and 16 were prepared by
progressive mixing and blending of the compconents, 1in the
order given. The pH was adjusted to between 5.2 and 5.8
using citric acid after Dblending of the preceding
5 components (in the respective tables), but before blending

in of the fragrance, dye and preservative.



6.7 Sodi umvet hyl Cocoyl Pureact W5 Conc.
Activsoft S(lInnospec) 0.45 dycerin 1.00

Taurate (innospec) 6.7 Guar Gum

WO 2009/063250 PCT/GB2008/051671
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Example 15
The £fc¢lliowing molsturizing and conditioning shampoo was
prepared.
Tradename
Ingrediants {(Supplier) Sw/w
Water to 160
Trisodium
Ethylensdiamine Natrlguest EZ0
disuccinate (Innospea) 0.15
Sodium Chloride 4,00
Guar
Hydroxyvpropyltrimonium Activsoft C~17
Chloride (Inncspec) 0.2
Disodium Miranol C2M Conc.
Cocoamphodipropionate (Rhcodia) 7.5
Sodium Methyl Cocoyl Pureact WS Conc.
Taurate (Innospec) 7.5
Guar Gum Activsoft 5 (Innospec) 0.5
Glycerin 1.00
Pureact SILMI-85
SLMI {Innospec) 12.5
Aminol CM Flakes
Cocamide MEA {Innospec) 3.5
Quaternium 75 Condicare CT (Innospec) 2.00
Dow Corning 200 Fluid
Dimethicone (Dow Corning} 4,00
Mirataine BET C-30
Cocamidopropyl Betaine (Rhodia) 10.00
pH 5.2 -
Citric Acid (50% soln) 5.8
Preservative trace
Fragrance trace
Dve {s) trace



Pureact SLM -85 SLM (Il nnospec) 11.2 Am nol CM Fl akes Cocam de MBA
(innospec) 3.1 Canola Gl Rta Canola Ol (Rita)

WO 2009/663250 PCT/GB2008/053671
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The viscosity of the conditioning shampoo of Example 15 was
tested under different shear rates, on a viscometer with =z

T-Bar C Spindle, at 22°C. The results were as follows:

5 0.5 RPM = 160,000cps
1.0 RPM = 90, 000cps
2.5 RPM = 42,400cps



9. 00 M ratai ne BET C 30

Trideceth-7 Carboxylic

WO 2009/063250

Example 16

Cocam dopr opyl
Aci d Pureact TA(innospec) 3.5

Bet ai ne (Rhodi a) 10.00

PCT/GB2008/051071
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The following foaming body lotion was prepared.

Ingredients Tradename {(Supplier) Sw/w to 100

Water to 100

Trisocdium

Ethylenediamine Natrlguest E30

disuccinate {(Innospec) 0.15

Sodium Chloride 3.6

Guar

Hydroxypropyltrimonium Activsoft C-17

Chloride {Innospec) 0.18

Disodium Miranocl CZ2M Conc.

Cocoamphodiproplonate {Rhodia) 6.7

Sodium Methvyl Pureact WS Conc.

Taurate (Inncspec) 6.7

Guar Gumnm Activscft 5 {Innospec) 0.45

Glycerin 1.00
Pureact SLMI-B85

SLMI {Innospec) 11.2
imincl CM Flakes

Cocamide MEA (Inncspec) 3.1

Canola il Rita Canola i1l (Rita) 2.00
Mirataine BET C-30

Cocamidopropyl Betaine (Rhodia) 10,00

Trideceth-7 Carboxylic

Acid Pureact TA (Innospec) 3.5

Citric Acid
Preservative
Fragrance

Dve (s)



topH 5.2- Citric Acid(50% soln) Preservative Fragrance Dye(s) 5.8 trace
trace trace 34 The viscosity of the foam ng body |otion of Exanple 16 was
tested under different shear rates, on a visconeter with a T-Bar C Spindl e,
at 22C. Theesstis were as follows: 0.5 RPM = 240, 00@cpssBbedd/os1a7t
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The viscosity of the foaming bhody loticn of Example 16 was
tested under different shear rates, on a viscometer with a

T-Bar C Spindle, at 22°C. The results were as follows:

5 0.5 RPM = 240,000cps
1.0 RPM = 140,000cps
2.5 RPM = 64,000cps



RPM = 140, 000cps 2.5 RPM = 64, 000cps 35 CLAIMS 1. An aqueous personal care
conposition conprising: 5(a) at least 3 wt% of a sul fonate conpound of
general formula OR2 R4 F]FI R1-C -0-C -C -S03 M1 R 10 where R represents
a 08-22 al kyl group; R2 represents a3€104 al kyl group;

CLAIMS

Fonh

An agueous personal care composition comprising:

5 (a) at least 3 wtt of a sulfonate compound of general
formula
o BF
R'—C—0—C—C—805 M
RS RS

10 where R- represents a Cg.pp alkyl group;
R’ represents a Ci., alkyl group;
cach of R? R*' and R” independently represents a hyvdrogen
atom or a Ci.4 alkyl group; and

M' represents a cation;

15
{(by  at least 2 wt% of an amphoteric or zwitterionic
surfactant;
(c} at least 10 wt?® of water;
20
characterised in that it is shear-thinning, and comprises:
(d} at iezast 0.5 wt% of an additiconal ccomponent in the form
of particles or droplets suspended in the composition; and
25
(e} an electrolyte present in an amount from 2 wti.
2. A composition as claimed in claim 1 wherein
R® represents a methyl group.
30

3. A composition as claimed in claim 1 or 2 wherein each

of ®B*, B! and R’ represents a hydrogen atom.



each of R3, R4 and R5 independently represents a hydrogen atomor a 0104
al kyl group; and M represents a cation; (b) at least 3 wt% of an
anphoteric or zwitterionic surfactant; (c) at least 10 wt % of water;
characterised in that it is shear-thicqining, and conprises: (d) at |east
0.5 wt % of an additional conponent in the formof particles or droplets

suspended in 3 L&%%%@E@%ki 9n; andrefe) nanngl ecliebyhg presenthierean anount
. C

from2 w% nposi tionascl ai nedi ncl ai m wherein represents a nethyl
group. c3fpohkerA denposi prencas &t aimEdNdUNTamyY pet€diPAgWERai m wher ei n
conponent (a) is present in an anount of up to 30 Wt % 5. A

conposition as clained in any preceding clai mwherein 5 conponent (h) is
present §.n an ametats 10fcup ato 30 ink% in6.ank compesiiniporiasdmclaEemedni n any
precedi ng clai mwherein conponent (c) is present in _an.ampunt of from 20%
to 95% E;P“F&nﬁlmcdﬁﬁoéﬁt%gg thlf.a%oam}?onc'“o#&ostiot i%gnwéﬁ'cl aimed in any
precedi ng cl ai mwherein conponent (d) is present in an anmount fromO0.5 w %
to 50 wt% preferably 1 to 40 wt%_ 15 8. A conposition as,cl ai mfd.i n claim
7, wher €in cEnporEROSitdPTi s 251 eSeRLTRA anfandlnt PFEMTEIE%w 6 £0™30 wt %

prefer a% Lo 10 20 W%, () 95 AreoBEROsktionm as.aldi ned Encanyopreceding

claim wherein sal d additional conponent (d) is a benefit agent.

to 95% by total composition weight.

10
7. L composition as claimed in any preceding claim wherein
component (d) is present in an amount from 0.5 wt% to 50 wts,
preferably 1 to 40 wts.

i5 8. L composition as claimed in claim 7, wherein component
(d) is present in an amount from 1.5 wtd to 30 wi%,
preferably 2 to 20 wtk.
9. A composition as claimed in any preceding claim,

20 wherein said additional component (d) is & beneflit agent.
10. A composition as claimed in any preceding claim,
wherein the composition further includes a benefit agent
which is in soluftion in the composition.

25

11. A composition as claimed in any preceding claimn,
wherein the electrolyte is present in an amount of up to 25

wt%, preferably up to 15 wt%, preferably up to 10 wts.



10. A conposition as clainmed in any preceding claim wherein the
conposition further includes a benefit agent which is in solution in the
conposition. 25 11. A conposition as claimed in any preceding claim
wherein the electrolyte is present i¥gzan anount of up to 25 wt % preferably
up to 15 wt% preferably up to 10 wt% 36a 12. A conposition as clained in
any preceding, cl aj farnul at 0 t.s t -ramthe follow ng: a
bath or g%‘ongr égog’[‘r; Sﬁ“ﬁ“&%“&a?%ﬁ%ego%oﬁi%”n?éi&fngggiéﬂa*%shi ng

conposi ti@mulaee-gs durgngiucar postetshiavimg prheddctll caiski: nampiastwri ser; a
hair gel, a nedicinal skin treatnent product; .a shanmoo;, hai r .

condi ti orerSi A Yertat’ pt ok&ladb% WESFL IS LR S 68 t iaoﬁa§§"agl ar liq(%‘“ign any
precedi ng-ghad M i wher gi notde, conmpositi ofr exhidi-tssza:hamettaiuphase
structure conprising spherulites in suspension. 14. Use of a conposition
as cliai n®dl# nPaay tpFetedi ng clai'm YBn’t e ToOrht At ofifof & [pérs6hal care
product whigh.is stable jn an,aqueousqepvifonmentsondo. ddegneh a
conposition as clainmed’in any of clainms 1 to 10 13, in the fornulation of a
personal care product which has inproved stability in an aqueous

envi ronment conpared with a correspondi ng conpound in which each of 112 to
R5 is a hydrogen atom



10

37

13. A composition as c¢laimed in any preceding claim,
wherein the composition exhibits a lamellar phase structure
comprising spherulites in suspension.

14, Use of a composition as claimed in anv preceding clalm,
in the formulation of a personal care product which is

stable in an agueous environment.

15. Use of a composition as claimed in any of claims 1 to
13, in the formulation of a personal care product which has
improved stability in an agueous envircnment compared with
a corresponding compound Iin which each of * to R’ is a

hydrogen atom.



