- 1 - POROUS BODI ES AND METHOD OF PRODUCTI ON THEREOF 5 Techni ca

Field The kavention relates to water sol uble or di '

por ous bod?ﬁgﬁgﬂgm?@ nmet hods of produci ng such porous bg@#ﬁ%ﬁ&%@&h?l
Background to the Invention Certain surfactants, including, for
exanple, the >C8 primary 15 al kyl sul phate (' PAS ) surfactants having
utility in detergent conpositions, arg difficult to dissolve in water
at low tenperatures. This may be due to the surfactant formng a

vi scous phase on contact with water and this phase can act as a

mi xing barrier, hi gdesidGdhtshan Hinsnoh Wi Prodbcsty aekambr |t may
al so 20 be that theTrystartTne formof~—surfacrant— 15 very stabl e at

| ow tenperatures. Wiile it woul d be advant ageous, for environnental
reasons, to be able to use PAS and certain other surfactants for

| aundering, and even nore advantageous if this could be done at |ow
tenperatures, the dissolution kinetics of PAS have precluded 25 its

W despread use in | ow tenperature washing. Qur co-pending

i nt er mati onal pat ent applicati on PCT/ GB03/ 03226 describes the

format i onTakhpeeausrheads conprising a three di mensional open-cel

| attice of a water-soluble polyneric 30 material with an average bead
dianeter in the range 0.2 to 5mm These are typically 'tenpl ated

mat erial sphoroRd iy tiheeheimyVablaced to Qhrér U AALCH ST RRaiBed
phase froma high internal phase enul sion. The beads are freeze-dried
t o renpvepPpheupddies ane brmesheds s ProfHE Ny EagEsParowk &logigs:
forn1$£ t he enul si on behind. The beads dissolve rapidly in water and
have e

Background to the Imnvention

Certain surfactants, including, for example, the >C8 primary

15 alkyl sulphate (‘PAS’) surfactants having utility in detergent
compositions, are difficult to dissolve in water at low
temperatures. This may be due to the surfactant forming a viscous
phase on contact with water and this phase can act as a mixing
barrier, hindering further dissolution of surfactant. It may also

20 be that the crystalline form of surfactant is very stable at low
temperatures. While it would be advantageous, for envirommental
reasons, to be able to use PAS and certain other surfactants for
laundering, and even more advantageous if this could be done at
low temperatures, the dissolution kinetics of PAS have precluded

25 its widespread use in low temperature washing.

Our co-pending international patent application PCT/GB03/03226
describes the formation of porous beads comprising a three
dimensional open-cell lattice of a water-soluble polymeric

30 material with an average bead diameter in the range 0.2 to Smm.

These are typically ‘templated’ materials formed by the removal



5 remarkabl e property that a water insoluble conponent dispersed in
the emul sion prior to drying can al so be dispersed in water on
solution of the beads. Surfactant is present as an enulsifier. 10
Brief Description of the Inventi on W have now det erm ned t hat
effectively polyner-free systens, i.e. which conprise a surfactant
but little or no polyner can prOV|de hi ghl y porous bodi es which

di sperse 15 rapidly on contact with vv%lter even at | ow tenperatures.
In accordance with a first aspect of the i nvent i on, there is provided
wat er sol ubl g £or ous bodi e r| SI n a three-dinensional, oil and
wat er emul si°6n? CERPTREEY® ‘g‘ﬁ F‘é‘f“tl 2B F L APFP IR gPRARRl ess

t han 10% by eweigbh. ofhewBt&ds aeé uﬁleezmlryéﬁerﬂocx:éﬂa:tv@r tid rtheir ERan a
surfactant, 25 b)5 to 95% by wei ght of surfactant, and ‘ijpgé'loa wat er -
i nsol ubl e mAFESS Ip}FarF@orB}b]r%tlgﬂW?sn?o %kﬁie“r "t Y £ B &7 Bed when
t he porous begynhddi 'S}Seﬂb‘ée&s cHabeLROoEapisly bh(livese N aviangaw@n thélt r usi on
vol une as measureg mercurl‘y1 $0r05| rretr%soiﬁarerel nafter described of
at 30l east /p§°pe¥/ﬁ3i hé B & e SOPHON o BESHTG RS S Par e

powder s havithg etupatdn ekeoSitaedbahgwdh 2088 be dBpersed in water on

solution of the beads. Surfactant is present as an emulsifier.

10 Brief Description of the Invention

We have now determined that effectively polymer-free
systems, i.e. which comprise a surfactant but little or no
pelymer can provide highly porous bodies which disperse

15 rapidly on contact with water, even at low temperatures.

In accordance with a first aspect of the invention, there is
provided water soluble porous bodies comprising a three-
dimensional, oil and water emulsion-templated, open-cell

20 lattice comprising:

a)l less than 10% by weight of water-soluble polymeric material

other than a surfactant,

25 S to 95% by weight of a surfactant, and {(c) a water-
insoluble material incorporated into the lattice to be
dispersed when the porous body dissolves, said porous
bedies having an intrusion velume as measured by
mercury porosimetry as hereinafter described of at

30 least about 3ml/g., with the proviso that saild porocus

boedies are powders having a particle size below ¢.2mm



or noul ded bodi es having a particle size above 5mm and not spheri cal
beads having a particle size in the range of fromO0.2 to 5nm 5 These
porous bodies are particul arly advant ageous especi ally when they
contain a relatively high level of surfactant as this pronotes rapid
di ssolution of the surfactant and di spersion of - 3 - any optional
wat.er insoluble material for which the surfactant is a carrier. The
present invention also provides a fhod for the 5 preparation of

sai d porous bodies which conprises the steps of: a) providing an

oi | -in-water errulsio SR t.he neri.c rraterlal he waf er

i nsol ubl e mat ertafl  an ?hé’déﬁ??‘gc‘fmﬁtg X WL G e AT %{"’"bﬁné
providing a fl wicd prezimag mseddmrhaaztmg a@mzaﬂarmi}elmwthherérf@ezi ng
point of the Ii |d rTEé‘JIéJrEI . rapidly freezing the liquid medium

c) cooling thecllqw nEdium W th the fluid freezi ng nediumat a
tenperature bel ow the freezing point of the I |qU| d nediumfor a
period §ff'1.elsfé[slev or_t sr gg&l% axge gegtl u?gr vanta ousmes ecua% .when
freeze-drying t e frozen T i qui diu or m e i'es’ by
removal oftfnd)ermtﬁdea nediativdly sidhl Rmaﬂ oA. su@5ad’¢w1tcaslteldserrul SI on
retains it t L u e d,

freeze dr ndSJDF:g%w gd\gﬁggﬁ‘&qogugr%(gg% a%l]{}%%(g%t%gl %—Imﬁ ?flgef\egggg h| S

| attice retains its structure provided that the arrbl ent tenperature
does not rise above its nelting point. The lattice so produced is 30
characterised by a |large surface area, which greatly assists the
solution of its conponents. This inproved solution rate is
particularly beneficial when the surfactant is being used for
delicate cleaning tasks such as for cleaning delicate fabrics or
where only cold water is available for use in the cleaning process.



- 4 - Detailed Description of the Invention In order that the present
invention may be better understood and carried forth into practice,

it is described belowwth reference to various preferred features
and particul ar enbodi nents. Surfactant: It is preferred that a
substantial part of the structuring of the 10 bodies, i.e. the

| attice, is provided by the surfactant. Consequently, the surfactant
is preferably a solid per-se at tenpgratures encountered during
product storage, i.e. at tenperature bel ow 30 Cel sius, preferably at
t enperatures below 40 Celcius. In the alternative, the surfactant may
form a sol MY GPEFONES Wdtedp pRYPUPAT @ateriser BerBirartde sirfpReadr é8ence
of other natgd-aks. present in the conposition, such as builder salts.
The surfactant may be non-ionic, anionic, cationic, or zwitterionic.
20 Exanpl es of suitable non-ionic surfactants include ethoxyl ated

triglyceridgs,pdedthy ahwohQlonebhoxyrateses al kigl-pBengdr atoxyl at es;
fatty acid ethoxylates; fatty am de et hoxylates; fatty am ne

Y , k .
et hoxy! at eEFeWﬁlPanOQIﬁ%Qf’ég‘?s PHALE fy ¥kl COBPET $%h tArkaheRt es;
al kyl ethoyylates; pluronics(tn); alkyl polyglucosides; stearol
et hoxyl ates; al kyl pol ygl ycosi des. Exanpl es of suitable anionic
surfactants include al kylether 30 sul fates; al kyl ether carboxyl at es;

al kyl benzene suylbon@lRsan alikyhetheer RResehRt 86mpdis@hkWhe polymeric
sul f osucci nat es; al kyl , )
materidl, the water insoluble material and the surfactant

10 in a liguid medium;

k) providing a fluid freezing medium at a temperature below
the freezing point of the ligquid medium for rapidly

freezing the ligquid medium;

15
c) cooling the liquid medium with the fluid freezing
medium at a temperature below the freezing point of the
liquid medium for a period effective to rapidly freeze
the liquid medium; and
20

d}) freeze~drying the frozen liguid medium to form the
porous bodies by removal of the liquid medium by

sublimation.

25 The cooled emulsion retains its structure when the bulk of
the phases are removed by freeze drying leaving a solid,
surfactant-containing lattice. This lattice retains its
structure provided that the ambient temperature does not
rise above its melting point. The lattice so produced is

30 characterised by a large surface area, which greatly assists

the solution of its compoenents. This improved solution rate



- 5 - sulfonates; soaps; alkyl sulfates; alkyl carboxylates; alkyl
phosphat es; paraffin sul fonates; secondary n-al kane sul f onat es;

al pha-ol efin sul fonates; isethionate sulfonates. 5 Exanpl es of
suitable cationic surfactants include fatty am ne salts; fatty

di am ne salts; quaternary anmoni um conpounds; phosphoni um
surfactants; sul fonium surfactants; guLf onxoni um surfactants. 10
Exanpl es of suitable zwitterionic surfactants include N alkyl
derivatives of am no acids (such as glycine, betaine, am nopropionic
acid); im m o] tai ures
of surfactféti%tzfss?1J f&sgugglt'%}aq%%g%% “"%F%Bf éﬂr}?gﬁl %%@%gnssgggﬁ 1%\)/El‘rglgtrnary
and secondbey dsldchoe @Lﬁq@hageta%mtsapmm fpreat eaninmaleC8cahai n
Iength no fera ks, k I

' COCOPAS' . f%lg‘" ct%&ngr’#e tZJCP)ﬁ%he %{H lt%engipwaggggﬁée%pogﬁlr (l)lég %%dilzhees IS
pr ef er abl yclﬁ*ﬁl‘tlﬁlé papgesof from about 0.01 to about 0.2 g/cnB, nore
preferably fromabout 0.02 to about 0.09 g/cnB, and nost preferably
from about 0.03 to about 0.08 g/cnB. 25 The intrusion volunme of the
porous bodi es as neasured by nercury porosinetry (as hereinafter
described) is at |least about 3 m /g, nore preferably at |east about 4
m /g, even nore preferably at |east about 5m /g, and nost preferably
at 30 least about 6 m/g. For exanple, the intrusion volunme nay be
fromabout 3 mM/g to about 30 n/g, preferably fromabout - 6 - 4

m /g to about 25nl/g, nore preferably fromabout 10 nm/g to about
20mL/ g. I ntrusion volune provides a very good neasure (in nmaterials
5 of this general type) of the total pore volume within the porous
bodi es of the present invention. The porous bodies nay be in the form
of powders, beads or noul ded bodi es. Powders nmay be prepared by the



10 disintegration of porous bodies in the form of beads or

di si nt egr aty di es during other stages of the pro I

process. Pgt(gabgg@g%{aes as carriers: 15 The porous bodi egﬂg}fdlzgﬂ)gmeosu
present invention optionally include within the lattice hydrophobic
materials to be dispersed when the bodies are dispersed in an agueous
medi um Dispersion into an aqueous medi um of such hydrophobic
materials is much i nproved. 20 The hydrophobic materials nay be
incorporated into the lattice by dissolving themin the discontinuous
oi | phase mitaAned bekBrWatebnentl shomdvapmi ch the lattice is made.
25 The présent Tnventron also fncludes, in a further aspect,

sol utions or dispersions conprising surfactant and a hydrophobic
materi al f pos] n gguﬁa i shedi

accordi ng l?{)%t% %Pgﬁkgge‘raltﬁéi v%érﬁrlﬁor%, e?%i n a]?gc?b%gg?gs corrps‘r%?)g% ?rhde
hydr ophobicamraeericgith intd pradidce, aie imadgsiridtehbedow nwiler sefatence

b odutPs O VAT HOUL SRE Ao pROAIALL el W EEF LAy SFBARTG A car o

products or household cl eaning or care products for hard and soft
surfaces de\[/]\%er i.az is desirable to adm ni ster hydrophobic materials
in an aque\'5 aé’%\"i‘f'l onment. Because of the hydrophobic nature of these
materials they are often reluctant to disperse in an agueous
environnment. The use of the porous bodies of theé__%rpesent i nvention

facilitatdd thi RrHitperisHont shFuatanplc BeEs HhdbrestTerhidrgprbyiie

mat er h gl s 421108, di spersed) apr &l figClidgkvat BARHY eub-elstanhe |t may be
required to disperse the hydrophobic naterials at the point where the

product i So5ePaERidad. tha suriactass iheorpseoaklyl s Fodiespwf-sehat
present i |- Q0 M et i . %&b@a ntil_it.ds used
by exposi n@é’%{‘&t&to an gageouségee?v{&r%gﬁfﬁgg#ﬁgag& |chgfg|" rrjfe'?heat

wat er - sol utempediiper Sebbe Patddlecdusf predepabbysthcdypardtutn=ebkldowd

rel easi ng e.hydrophobi ¢, materi.al . 20 The rous bodies of the
bresent PRt En Ty Be St ERA Yo e TRy (R UoRas: EOTRCbAPATE TV
proquBS, a‘zpapﬁmngaee tﬁtqpfﬁhtmﬂ@dm%@e ﬁur the ;_iﬁ‘msglﬂiaauéﬂm%ﬂ]fe& of the
products. In this case the, lattice of the poroys bodies_ of the
present | MACRTLdI WEPeBF ek dSMTORPRT HHLRE p%‘i%h?sbgk}?i‘%e%ﬁ?ﬂﬁét an

The surfactant may be non-ionic, anionic, cationic, or
zwitterionic.
20
Examples of suitable non-ionic surfactants include
ethoxylated triglycerides; fatty alcohol ethoxylates;
alkylphenol ethoxylates; fatty acid ethoxylates; fatty amide
ethoxylates; fatty amine ethoxylates; sorbitan alkanocates;
25 ethylated sorbitan alkanocates; alkyl ethoxylates;
pluronics™; alkyl polyglucosides; stearol ethoxylates; alkyl
polyglycosides,

Examples of suitable anionic surfactants include alkylether
30 gulfates; alkylether carboxylates; alkylbenzene sulfonates;

alkylether phosphates; dialkyl sulfosuccinates; alkyl



25 aqueous environnent during manufacture rel easing the hydrophobic
materi al | i.n which it can be nore readily incor |

t he produc?wﬁg?%gg#gnufactured. The porous bodi es of ﬁﬁgkgégggﬁgip
invention may be used to 30 transport naterials to sites where they
can be incorporated into products. By converting liquid products into
porous - 8 - bodies the need to transport |arge anmounts of |iquids
can be avoided resulting in significant cost savings and safer
transport of materials which are potentially hazardous when
transport ggd; g, 2. Li gui r ter] ol u nti-ally
unst abl e |S stor edébréc?ar%ér)\’sgolr]{\@d ElHrﬁI ?Sg?dg?]c{)??n Jr:r%lg%}é;}%g%%’poarlgi}&d
into the pbropkabesli gsacdfiire qrlekent:eknveatbndaaydnsabraae or

transported.-with |less risk of degradation. 10.The incorporation of
potont 1l P9 ERRTEHT o HRRS o AiLePares T broERaRBrEe VATt Fects.
vitam ns or perfunes, into the porous bodies of the present invention
may protect thﬁﬁ\fr m degr.adati on dyring storage prio todgse. 15
Some specEFFERPERAMt e f O FRHESTYT RHFERCERRE Do BT BB AT HE%f t he

present iaMenti 8A1ERY N8 45 eth AR DiskeRshelout e FRESE ahfofieN as
exanmpl es only and are not intended to limt the applicability of the

present | AYEAPRRRS: THR¥RM YR dUyrfackanapt GRLEORoWe BRI FRAae it hat
the poroug, 28,8041 £$n of L e gsent invention will have utility in

other areas not specifically exenplified herein. Hydr ophobi c
materials that are rel eased fromthe porous bodies of the present

| nventy OnE%érgéfgstéfE%L%Tt % R4 %rii%%kfédst&if%&gﬂ{é ﬁéﬁ?&ea'm-
agent’s, for anpl e: rléiosan, clinbazol e, octapyrox, Ketoconi zol e,
pht hal i nopekpk yfexarol iveaiaf amino aciBAP)Xsughaterghyyimenore taine,
conpounds, colloidal silver, 30zi.nc 0§Lde. . .
aminoproplonic acid); imidazoline surfactants; amine oxides;

amidobetaines. Mixtures of surfactants may be used.
15 The preferred surfactants are primary and secondary alcchol
sulphates containing greater than C8 chain length, more

preferably, the materials known commercially as ‘cocoPAS’.

Product Form:

20
The bulk density of the porous bodies is preferably in the
range of from about 0.0l to about 0.2 g/cm®, more preferably
from about 0.02 to about 0.09 g/om’, and most preferably from
about 0.03 to about 0.08 g/cm’.

25

The intrusion volume of the porous bodies as measured by
mercury porosimetry (as hereinafter described) is at least
about 3 ml/g, more preferably at least about 4 ml/g, even
more preferably at least about 5Sml/g, and most preferably at
30 least about 6 ml/g. For example, the intrusion volume may

be from about 3 ml/g to about 30 ml/g, preferably from about



WO 2005/ 073300PCT/ GB20051000311 - 9 - antidandruff agent for

exanpl e: zkﬂ52&%5%é&jone skin lightening agents for ex@@%é%mmymmﬂl
4- et hyl resor ci nol * fluorescing agents for exanple:

2, 5-bi s(2-benzoxazol yl) thiophene for use on fabrics (such as
cotton, nylon, polycotton or polyester)in |aundry products skin
condi tioning agents, for exanple chal gsterol 10 antifoam ng agents
for exanple isoparrafin hair conditioning agents for exanple
guat er nary anmoni um conmpounds, protein hydrol ysates, peptides,
cer am des 4z § bi di £ Loni ' for-exanpl e hydr bon
oils such%agqﬁéfg¥?ﬁgggglggggggbr$%$%eé%ﬁf%#%%lyogétty%gfﬁgrggsﬁgﬁéas
nmono-, di-to afpdutr i2§mider.i des, silicone oils such as

pol ydi met hyl si | oxanes (e.g. dinmethicone) and m xtures thereof 20
fabric conditioning agents for exanple quaternary amoni um conpounds
havi ng 1 tImt3uspicef ercdldne propldesah| yespbgidd weadute8-(€24)nagkkiensyl
chains_attached to the nitrogen atom by one or nbre ester, grou
hydropﬁobf%gfgﬁﬁhgﬁEFFF |§§ngcﬂ€a€hﬁ %ﬁ@? REL50 MR EF@rwﬂaglgxgﬁﬁle
sucrose t@dx@utsahﬂo@&%tsebfsi:hécﬁﬂ@§eﬁ@ri1@@{ﬁlﬂc@1.p0| ydi net hyl si | oxane

t hi ckeni ng agents for exanpl e hydrophobically nodified 30cellul ose
et hers such as nodified hydroxyethyl cel | ul oses

The porous bodies may be in the form of powders, beads or
moulded bodies. Powders may be prepared by the

10 disintegration of porous bodies in the form of beads or
disintegration of bodies during other stages of the

production process.

Porous bodies as garriers:

15
The porous bodies of the present invention opticnally include
within the lattice hydrophobic materials to be dispersed when the
bodies are dispersed in an agqueous medium. Dispersicn into an
agueous medium of such hydrophobic materials is much improved.

20

The hydrophobic materials may be incorporated into the lattice by
dissolving them in the discontinuous oll phase of an oil-in-water

emulaion from which the lattice is made.

25 The present invention also includes, in a further aspect,
solutions or dispersions comprising surfactant and a
hydrophobic material formed by exposing to an agueous medium
porous bodies according to the present invention, wherein
sald bodies comprise the hydrophobic material.

30



WO 20051073300PCT/ GB2005/ 000311 - 10 - dyes for exanple dyes

i ntended t Qu&hRBES3fNe col our of fabrics, fibres, skin ?-Fa*)?fﬂzﬁosmoosu
WV protecting agents such as sunscreens for exanple octy

5nmet hoxyci nnamat e (Parsol MCX), butyl nethoxydi benzoyl net hane (Parsol
1789) and benzophenone-3 (Winul M40), ferulic acid. bleach or

bl each precursors for exanple 6-N 10phthal i m doper oxyhexanoi ¢ acid
(PAP) or phot obl eachi ng conpounds. Dispersing the bleach fromthe
porous bodies of the present invention results in the bl each being

mor e finelihedhSpes seeh ARt SouGeInt Bor2RAl dANRGE 38E0: iR har ger
particles of the bleaCh contact a fabric 15 antioxidants for exanple

hydr ophobidecgp¥aiishs skishand hairaplerEN: ot ole pareiess At §tbased on
hydr oxyt ol ' : I-lsa L1QX4 S
clch as {ESERFHEbARLLINGE U FANIY G sl Bk te e
t hat are dirusedold delandng ompasicei predugglofer Usercbandwith saréanesle
up into i gui or, sprayi ont.o_ani 0 L ORS.25 erf. S.or
flavouri né@llé(%rg %tre ug§8¥§&?+1%&§t 8 %%t%ceﬂﬁoﬁqbécoﬁ% lerilgn%f?yan
acti ve matsefueabs.erfiecemest a Eeeduferoiphaenagdtdihobl compass bifotisese

whi ch can be taken t he consuner_ w thout the need to i ngest the
composi 1 GRESHIRLH tiear PR EEN e Lot a8 4 SRRePHE o act

environment. The use of the porous bodies of the present
invention facilitates this dispersion and in many cases enables
10 hydrophobic materials to be dispersed more effectively than

previcusly.

It may be required to disperse the hydrophobic materials at the
point where the product is being used. In this case the porous
15 bodies of the present invention will be contained in the product
until it is used by exposing it to an agqueous environment, at
which time the water-soluble/dispersible lattice of the porous

‘body will break down releasing the hydrophobic material.

20 The porous bodies of the present invention may be used to
introduce hydrophobic materials into products, for example,
liquid products during the manufacture of the products. In
this case the lattice of the porous bodies of the present
invention will break down when the porous bodies contact an

25 agueous environment during manufacture releasing the
hydrophobic material in a form in which it can be more

readily incorporated into the product being manufactured.

The porousg bodies of the present invention may be used to
30 transport materials to sites where they can be incorporated

into products. By converting liquid products into porous



with the noisture in the oral cavity to release the active ingredient

which is tRes +@@g§&pd by the consumer. By incorporating-th&ans000311
pharmaceutically or veterinary active nolecule in the porous %ogles

of the present invention, 5pharmaceutical conpositions which neet
this need can be prepared. In a simlar way to that described above
pharmaceutical and veterinary active gngredients nmay be fornul ated so
10that they release the active material into the nasal, occular,

pul nonary or rectal cavities or on the skin where they nay act

topical |y yiaitieynevyche aBserBadpbiansdefdmaldanrk@ a6t 13y9ties eahlye
15 By using the appropriate polyneric material in the lattice of the

porous bodivesdsl freupkdsentin alant formnHEcsis shFdnes eas etfpade

t hat remain.j ti ; dii} I

g changd TraREREE Ui olipt R SRR A ForSHATRNT Y SEREEAbL e,
can be 20detzayppdrurti Lnaacéritmid fenper Manegilrds bddcohr emciddber

until the _pH has anged tp-.a suitable,v s .woul d .occur

the poPoudiishtastpdoasieanip St eoren Y FrabEts Rt T o8 85,
reduces dewsy tthe iGboirpagttandipebotse hothes WaddksdicEpehse present
hydr ophobi ¢ actives only when 25t he poroys bodi es _are exposed to

hi gher pH1€5ﬁﬁFPPBn§n@n§BPEEBhQFnEE%£%? ‘*ﬁ“%F%v&ﬁﬁﬁ ﬁéﬁ% Qgtive

mat eri al s d@y@akebgased only in the intestine having passed through

the stomach intact. 30 Exanpl es of situations where the porous bodies
of the present invention are used to incorporate a hydrophobic WO

2005/9a33qgﬁgﬁ5g%%gg§égggﬁléf'pé@eﬁtially unstable hydrophobic

materials, for example vaccines, vitamins or perfumes, into
the porous bodies of the present invention may protect them

from degradation during storage prior to use.

15 Some specific examples of products in which the porous
bodies of the present invention may be used are given below.
These are given as examples only and are not intended to
limit the applicabiiity of the present invention. Those
gkilled in the art will however realise that the porous

20 bodies of the present invention will have utility in other

areas not specifically exemplified herein.

Hydrophobic materials that are released from the porous
bodies of the present invention at the time of use may

25 include: -~

o antimicrobial agents, for example: triclosan, climbazole,
octapyrox, ketoconizole, phthalimoperoxyhexanocic acid
(PAP), quaternary ammonium compounds, colloidal silver,

30 zine oxide.



material into a product during the manufacture of that product

i nclude: - wWdgoksspducti on of hydrophobic materials sugBrasi-oosooosi
5fl uorescers; enzynes; bl eaches; hydrophobic pol yners for exa npf

hydrophoblcally nodi fi ed polyacrylates silicones, hydrophobically
nodi fi ed pol yvi nyl pyrrolidone, sul pha al kyl polysaccharides, Jaguar
and JR polyners; fatty alcohols or acpds; dyes for exanple shading
dyes or black 10dyes for col our recovery into |aundry products. the
use of porous bodies according to the present invention containing

hydr ophobiuC gyesadi: AGI Gy f%Bw@‘; eLi 0! WP Sl !

conposi tions. e |nt uction of porous contai ni ng

di fferent hydrophoblc mat eri al s enabl es a manufacturer to produce a
single base for atlon into which the desired hydrophobic materials
may be i nt’r ottt TG HEIRE @I EEh EOXp RBPP G - RECHORPof the
present invention. the use of porous bodies containing hydrophobic
pol ymers which disperse into water as the lattice breaks down to form
a | ateX. Pheflseredcing mdeattex dorcemmabhieng2 258phs thrihat zoknatrloghobi ¢

pol ymers dep %gg t fabrlc i ts_crease resistance qr, gasy- iron
properties t%ﬁ% ?ﬁghé% g%%ﬁ%Sioé G@%dﬁﬁ? fl 3" -
bodi es are dpshersecbn mm@ﬂq&W}ﬂ&dﬂumdfhepMﬁt@cl ubl e

materials may be incorporated into the lattice by dissolving themin
the liquid nmediumfromwhich they are made. 5 Exanpl es of suitable

wat er sol ybl g fmteri @S dG I d€ents, for example cholesterol
10

o antifcaming agents for example iscparrafin

¢ hair conditioning agents for example quaternary ammonium
compounds, protein hydrolysates, peptides, ceramides and
15 hydrophobic conditioning oils for example hydrocarbon oils
such as paraffin oils and/or mineral oils, fatty esters
guch as mono-, di-, and triglycerides, silicone oils such
as polydimethylsiloxanes (e.g. dimethicone) and mixtures
thereof
20 -

o fabric conditioning agents for example quaternary ammonium
compounds having 1 to 3, preferably 2 optionally
gubstituted (C8-C24) alk{en)yl chains attached to the
nitrogen atom by one or more ester groups; hydrophobic

25 monoparticles such as a sucrose polyester for example
sucrose tetra-tallowate; silicones for example

polydimethylgiloxane

¢ thickening agents for example hydrophobically modified

30 cellulose ethers such as modified hydroxyethylcelluloses



Wat er soluble vitam ns such as vitamn C wat er sol ubl e fl uorescers

such as thgy 6Qﬁ§mghﬁﬁsulfolOstyryI)blphenyl di sodi um salt- {58l oHiRder

the trade nane Tinopal CBS-X; activated al um ni um

chl orohydrate; 15 transition netal conpl exes used as bl eaching

catal ysts; water soluble polynmers such as pol yesters isophthalic
acid), gerol, xanthan gum or pol yacnyl at es;

di et hyl enetri am nepentaacetic acid (DTPA); 20 or m xtures thereof The
por ous bodies of the present invention nmay include within the

| attice, d art.icles
when t he poI rIC:{Y%#%? arey%gsqg?gg ?nt%n ﬁgﬁé&nﬁ?ﬁ#§§lou% %ese
materi al s na@abnﬂasuxﬁqmamate@knntorthaltattice by di ssol ving or

di spersing themin the |iquid nmediumfrom which the porous bodies are
made. If the particles are less than 1 mcron, preferably |less than

0.5 30 ni¢raRy g rﬁ_{%g'e?ﬁ%r QQEﬁt 80 EnbQ-SKLNCH S REQIALS Jchen
- 14 - the partlcles w Il not be felt by the user as the di'spersed

por ous® bodi esetdrexypitiamtieo (PRgseki HCX\atlertwbl ubl e pol ymers: 5

methoxydibenzoylmethane (Parsol 1789) and benzophenone-3

(Uvinul M-40), ferulic acid.

e bleach or bleach precursors for example 6-N-

10 phthalimidoperoxyhexanoic acid (PAP) or photobleaching
compounds. Dispersing the bleach from the porous bodies
of the present invention results in the bleach being more
finely dispersed and reduces the spot damage seen when

larger particles of the bleach contact a fabric

i5
o antioxidants for example hydrophobic vitaming such as
vitamin E, retinol, antioxiants based on hydroxytoluene
such as Irganox or commercially available antioxidants
such as the Trollox series.
20

s insecticides, pesticides, herbicides that are stored as
solid compositions before use but which are made up into

liquid for spraying onto animals or crops

25 e perfumes or flavourings or precursors thereto

» pharmaceutically or veterinary active materials. There is
a need for pharmaceutical compositions which can be taken
by the consumer without the need to ingest the composition

30 with a drink such as water. These compositions interact



Preferably the porous bodies of the present invention contain |ess

t han 5% ably less than 3% by wei ght of water.sol ubl
pol yneric ﬁ@@%%?@ 9&£0 When present, the polyneric nateﬁFgﬁﬁpgggﬁwn

material that would be considered as "water soluble" by those skilled
inthe art i.e. if it forns a honogeneous solution in water. Water

sol ubl e polyners generally possess pendant polar or ionizable groups
(e.g. -C=0, -OH, -N(121) (R2) in which RL and 15 Ry, which may be the
sanme or different, are independently Hor (Cl to C4)alkyl,

-N(R3) (R4) (R5)i i 4 . 5 hC be th .
di fferent. ﬁ%&@nﬁ%gﬂ%{}%l& DR oty lgﬁj)ggﬁiy ° ?%ﬁsx‘i‘?%%)a{%ﬂc’ﬁlﬁ’e
whi ch R6 andiRredugmth whemclbe ¢ idesanmgestddf berend , camsurkbior B3 to
C4) al kyl, -.20 CHCH20-. -0004 or salts thereof, -503H or salt.s
Chbr eof gt oS O TROSR Geidk e FRL RS LRENGY 86 VSRR epoRY e
wat er - sol ublmopetylerie 4t eydhs dbeieBCOFpOhat gfeddt® irdnesporcnys
bodi es_of th resent. jnvention, ,the ti taken 25 for the_bodies to
di ssol Ve or Hfi S GRRR I S TRGFELORfL W 1F§dﬂ%%ﬁ.t¢%ﬁ RRA L Geh e
appl i cati onsprdferdr@t ure of the lattice should be such that the

di ssolution or dispersion of the bodies preferably occurs in |ess
than three mnutes, nore preferably |less than two m nutes, npst

preferably Igss, 30, than inyte, .- ' | es .of water .sol.uble
pol ynmeric ma er?a.%élnc 3%§?Ekta %ﬁa Sﬁéglﬁ% y%%?%e(?%ﬁr%gﬁﬁﬂﬁ%gal
natural | y ocand rietgegmsris ugit iae dugtedionds haeusd hesnipmedrsca

pol ysaccharide 5such as dextran or cellul ose;. (b),cellul ose
derivatives tﬂ?ﬁt SXHTD I SERTh &g G 1 X6 B@Fﬁﬁh%f TRy 1ad e,
hydr oxyet hyl &@dl 18105 uinsi0xy ebhyerebhy Eeeb t W 9S6r on the skin where
hydr oxy- propyl cel | ul ose, 10hydroxyprogﬁlnethylcellulose(§FPNC), t he
sodi um sal t %hey may act topically ox ey may be absorbe

transdermally to act systemically

15 e By using the appropriate polymeric material in the lattice
of the porous bodies of the present invention, porous
bodies can be made that remain intact until the conditions
(for example temperature or pH) change to those under
which dispersion can occur. Thus dispersion can be

20 delayed until a certain temperature has been reached or
until the pH has changed to a suitable value such as would
occur as the porous bodies pass down the GI tract. The
acidity in the GI tract reduces down the GI tract and
porous bodies which disperse hydrophobic actives only when

25 the porous bodies are exposed to higher pH conditions
enable pharmaceutically or veterinary active materials to
be released only in the intestine having passed through

the stomach intact.

30 Examples of situations where the porous bodies of the

present invention are used to incorporate a hydrophobic



car boxy-net hyl cel | ul ose (SCMC), or carboxynet hyl hydr oxyet hyl cel | ul ose
and its sak§§2&$@&3&%anple the sodiumsalt); 15 (c) honﬁﬂﬁﬁdﬂ%ﬁﬁm&ﬁ1

any one of e nononers listed in Table 1 below, (d) copolyners
prepared fromtwo or nore nononers listed in Table 1 below, 20 (e)

m xtures thereof - 16 - Table I. vinyl alcohol, 5acrylic acid,

met hacrylic acid acryl am de, nethacrybam de acryl am de net hyl propane
sul phonat es 10am noal kyl acryl at es am noal kyl net hacryl at es

hydr oxyet hyl acryl at e hydr oxyet hyl net hyl acryl ate

material into a product during the manufacture of that

product include:-

¢ the introduction of hydrophobic materials such as
5 fluorescers; enzymes; bleaches; hydrophobic polymers for
example hydrophobically modified polyacrylates, silicones,
hydrophobically modified polyﬁinylpyrrolidone, sulpha
alkyl polyséccha?ides, Jaguar and JR polymers; fatty
alcohols br acids; dyes for example shading dyes or black

10 dyes for colour recovery into laundry products.

¢ the use of porous bodies according to the present
invention containing hydrophobic dyes in the manufacture
of water soluble inkjet compositions.

15

¢« the introduction of porous bodies containing different
hydrophobic materials enables a manufacturer to produce a
single base formulation into which the desired hydrophobic
materials may be introduced by the use of the appropriate

20 porous body of the present invention.

¢ the use of porous bodies containing hydrophobic polymers
which disperse into water as the lattice breaks down to
form a latex. The use of such latexes containing
25 appropriate hydrophobic polymers deposited onte fabric
imparts crease reaistance or easy-iron properties to the

fabric.

The porous bodies of the present invention may include within the

30 lattice, water soluble materials which will be dispersed when the



vi nyl pyrrolidone 15viny| i m dazol e vinyl am nes ethyl enegl ycol

et hyl ene oxj,g¢.8hghenei m ne 20styrenesul phonat es
ethyleneglyco?acrylates et hyl enegl ycol nethacryl ate 25 T

polymeric material is a copolynmer it may be a statistical copolyner
(heretofore al so known as a random copol yner), a bl ock copol yner, a
graft copol ynmer or a hyperbranched caopol-yner. Conononers other than
those listed 30 in Table 1 may al so be included in addition to those
listed if their presence does not destroy the water soluble or - 17

- water di3peEsi e d&@%gfge@fmt he KesHuL! REGAG.Y Mehk CyudtekbBlibl e
Exanpl es of suitable mers include oIéV|nyIaIcohoI 5

pol yacryl nr@taéi@lls ey et kmm%ﬂ@féta@@top Rafi Besdissedning them
pol y- N"SQBTQH Q%Mb@ﬂ%gfﬁ 20 pgﬁ&%@gﬁﬁka€%gqugolyacrylanlnes

polynethylacry suc am noet hyl - net hacryl at e
and pol y- NnDrphollnoethylnethacrylate pol yvi nyl - pyrrolidone, 10

pol yvi py! i dazol e, ol yi ny!pyrl oL ok, ROl LI LA, -and

et hoxylat

¢ Water soluble vitamins such as vitamin C;

s water soluble fluorescers sucﬁ-as the 4,4’ -bis{sulfo-
10 styryl) biphenyl disodium salt (sold under the trade name
Tinopal CBS-X;

e activated aluminium chlorohydrate;
15 e transition metal complexes used as bleaching catalysts;

+ water soluble polymers such as polyesters isophthalic
acid), gerol, xanthan gum, or polyacrylates;
diethylenetriaminepentaacetic acid (DTPA);

20

or mixtures thereof

The porous bodies of the present invention may include
within the lattice, materials which will be dispersed as

25 wvery small particles when the polymeric bodies are dispersed
in an agqueous medium. These materials may be incorporated
into the lattice by dissolving or dispersing them in the
licquid medium from which the porous bodies are made. If the
particles are less than 1 micron, preferably less than 0.5

30 micron and they are incorporated into skincare products then



Met hod of Preparation: 15 As noted above, one nethod suitable for

preparing W& R0 PYs Podies conprises the steps of: coollRBoosooosis
surfactant-containing oil-and-water enulsion to a tenperature at

whi ch the conti nuous phase becones solid, and subsequently renoving
t he bul k of the continuous and di spersed phases. 20 Accordingly a

further aspect of the present inventijen,- there is provided a nethod
the preparation of water dispersible or water sol uble porous bodies
conprising a three dinensional open-cell lattice containing: 25 (a)

| ess t han (HUOahy-rwehght w9i1an¥et gt s0lulble el iRkl ggneher kakpapgded b)
5 to 90% by weight of a surfactant, 30 said porous bodies having an

i ntrusi on PEslcyFebadifBasuecarbyiadricuryhepekdsi-netry (as herein

descri bed) of at least about - 18 - 3 nug with the proviso that said
porous body is not a spherical bead having an average bead di aneter
of 0.2 toWsrhmrcenprbiengolimesteps of: 5 a)providing an intimte
nixturﬁ of the surfactant in a liquid nmediumb) providing a fluid
freezing mediumat a tenperature effective for rapidly freezing the
l'i qui d nmedirefferdiflc heopbidigs Hadike pf dhaegtesand thvédeidd wodtain

freezing nedium at a tenperature bel oy the freezi oj nt_ of_ the
1 Gutd Hediei TH S Y, PO rRECrROLY LosPait v i PReveLdHie O HRFeF-

nmedi um  ar@idble polymeric material.

10 When present, the polymeric material is a material that
would be considered as “water soluble” by those skilled in
the art i.e, if it forms a homogeneous solution in water.
Water soluble polymers generally possess pendant polar or
ionizable groups (e.g. -C=0, -0OH, -N{(Ry) (Rz) in which R; and

15 Ry, which may be the szame or different, are independently H
or (Cl to C4)alkyl, -N{Ra)(R4) (Rs)" in which R3, R; and Rs
which may be the same or different, are independently H or
(Ci to C4)alkyl, -CON(Rg) (Ry) in which Ré and R7, which may
be the same or different, are H or (Ci1 to C4} alkyl, -

20 CH,CH,0~, -CO;H or salts thereof, -S0;H or salts thereof

groups) on a backbone chain which may be hydrophobic.

If water-soluble polymeric materials are incorporated into
the porous bodies of the present invention, the time taken
25 for the bodies to dissolve or disperse may be significantly
reduced. For detergent applications, the nature of the
lattice should be such that the dissolution or dispersion of
the bodies preferably occurs in less than three wminutes,
more preferably less than two minutes, most preferably less

30 than one minute.



(d) freeze-drying the frozen liquid nediumto formthe bodi es by
removal of the liquid nmedium by sublimation. The intinmate m xture of
the surfactant in the liquid nediummy 20 be an oil-in-water
enul si on conprising a continuous aqueous phase containing the
polyneric material, a discontinuous oil phase and the surfactant.
When the porous body is to be in the formof a powder the 25 cooling
of the liquid medium may be acconpli $fed by spraying the |iquid
mediumin atonm sed forminto the fluid freezing nmedium Wen the
porous body is to be in the formof beads the 30 cooling of the

|i qui d medi GRATRAP SHEEatRIGHDISOHB Y P ITFE BT M t@FdpLS of nGivee: rqui d
mediuminto the fluid freezing medium - 19 - Porous bodies in the
form of noul ded bodi es na% be made by pouring the liquid mediuminto
a moul d and (@bol PAG EHe ASHYURES nER URTHTP Y EXFPER MY OSSAE R Fretitm
In a preferred peagRsss Qfuat-hguh ENbas: kil em B l0ed 1hest asariihe
liquid 5_nmediumis poured into a pre-cooled nould surrounded by fluid
freezi ng® medi um s?ﬁ}g 35 GSERTRT U FerieBiiR‘may be freeze-dried by

exposing the frozen liquid nediumto high vacuum The conditions to
be 10 used w |l b |1 kpown to those skilled in the art and the
vacuum t o b@iﬂppﬁ%ﬁé\gﬁaﬁ% Cpehtewtaigcﬁﬁe? &n SEHRAS *BBLEMR FPHat al | the
ILOZGn qu]yi d n}adyu@gm@&enﬁeﬂaﬁ déﬁ@nléﬁrgm@drbyy@m@tﬂdsauh?me,m {E
e case of noul ded porous.bodi es freeze-drying may take ce W
the frogen |1 qui BORERTSERPT Atk hth (VAP E LR R R s
]Er ozen gbquhd %d%_ﬂm};molp@memm%ﬁMBd hagm)u] d?l’%dso?&l?ﬁ%ﬂﬂﬁﬂ:ﬂfy
reeze-dried. e freeze-dryjng ste e _perfornmed for up to
around 72 hours Fﬁrd?ﬁ%?eﬁgygﬁgiﬁéiofﬁeRﬁgﬁéds°Bodies of the present
i nvention. The abeveoxpmechgihpdsigeablyceisedocan and -iity walles et sion

25 conprising a ¢on u aqueous phase and a di sconti nuous oi
phase. The surfa% %ééﬂiggéufgél%%fﬁﬁg “an enulsifier for the
enmul si on.

15 (¢} homopolymers of any one of the monomers listed in Table 1

below;

{d) copolymers prepared from two or more monomers listed in
Table 1 below;
20

{(e) mixtures thereof



Surfactants suitable for use as enmulsifiers in oil-in-water 30

enul sions preferably have an HLB value in the range 8 to.18. It is
preferred that the surfactant is present in the liquid - 20 - nmedium
in a concentration of about 1%to about 60% by wei ght. More
preferably, the surfactant is present in the liquid nediumin a
concentration of about 2 %to about 40 % by weight and a yet nore
preferred concentration is about 5%¥ to about 25% by weight. The

di sconti nuous oil phase of the oil-in-water enul sion preferably
conprises a material which is immscible with the continuous phase,
which freezes af22l% dnperature above the 10 tenperature which is
effective for rapidly freezing the agqueous nedi um and which is
renovabl e by—subtTmationduring—tte—treeze drying gt age. The

di sconti nuops ofinphaseoRrblthe emul sion may be sel gcted 15 fromone
or nore fromthe fall ow ng group of organic solvenis: al kanes, such
as hept ane, | n- h@%@Hd° PSoBct ane, dodecane, decane; |20 cyclic

hydr ocar bonk, shethasvhekugegy xyl ene, cycl ohexane hal ogenat ed

al kanes , sugh as di_chl oronet hane, 25di choroet hane, [ trichl oronet hane
(chloroform, fi%OIGELAENI or onet hane and tetrachl of oet hane; esters
y

such as ethyl agetralylamide

acrylamide methylpropane sulphonates

i0 amincalkylacrylates
amincalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone

15 vinyl imidazole

vinyl amines
ethyleneglycol

ethylene oxide
ethyleneimine

20 styrenesulphecnates
ethyleneglycolacrylates
ethyleneglycol methacrylate

25
When the polymeric material is a copolymer it may be a
statistical copolymer {(heretofore also known as a random
copolymer), a block copolymer, a graft copelymer or a
hyperbranched copolymer. Comonomers other than those listed
30 in Table 1 may also be included in addition to those listed

1% their presence does not destroy the water soluble or



WO 20051073300PCT/ GB20051000311 - 21 - ethers such as diethyl ether;
vol atile ¢ i . cones such as cycl onet hicone; 5 and_m [

t her eof Préfé?@%@%#b%he organi ¢ sol vent conprises fron1§%hﬁ%HT§i@%¥%
about 95 % v/v of the enulsion, nore preferably fromabout 20 %to
about 60 % v/v. A preferred solvent is cycl ohexane as 10 the freezing
poi nt of cyclohexane is higher than tjhat of water and the specific
heat capacity for cycl ohexane is nuch | ower than that of water. This
i nduces rapid freezing of the enulsion. Preferably, the fluid nedium
is at at rat.ur el, the 15 fr i n i.nt,_of all_ of .the
conponentgggﬁg FSS§F2§éB£%I§SEF§% %ﬁgﬁl %ﬁ%%ngﬁﬁbﬁg%gpsrﬁg

facilitat ematemidlf.reezing. The fluid freezing nediumis preferably a
| iquified substance which is a gas or vapour at standard tenperature
and pressure. The liquified fluid freezing nmediummy be at its 20
boi I'i ng paikampdeki B8 therhbeezZhdgodl fda-d iigidlddee doufvehyl k1 f8Nobe
cooled to below its boiling point by external cooling nmeans., The
fluid $re@PlHG HEdiGrRRas hBCSEPRERAF Fliricmasie o PoRyPE YL aihees

fol | owi ng (@reHP g };gqumakgpp%ﬂyi&mmw (BARymet®8C -y hinggbd
ammoni a (b.p. -33C), Tiquified noble 25 gas such as argon, Ilquefled
hal ogenat @9 lhpdryéambosssuphlasethy antorleatimpsend such as

chIorofIuggg&ggggggggg@Fnggtﬁgfg@egﬁg‘ 2l Igﬁﬁ%éﬁgﬁgﬁhy'bUte“e’

i sohept an cunen xture organi c solid carbon
di oxi de nmprphedibeetibgdmathebeylits d daleezimy -madivghidBxanpl es of

suitable mxtures-30.i;nclude chloro m.qr..acet o iLd. on
ppae: g tirta kel kb s el T e A R e T
22 - The &hdi etbhediylated Qepbvetidew tlgedacfieze drying, preferably

under vacuum and is preferably captured for reuse. Due to the very
| ow boiling tenperature, inertness, ease of expul sion and econony,

liquid ni Meeged bs btheppietesned

15 As noted above, one method suitable for preparing the porous
bodies comprises the steps of: cooling a surfactant-
containing oll-and-water emulsion to a temperature at which
the continuous phase becomes solid, and subsequently

removing the bulk of the continuous and dispersed phases.

20
Accordingly a further aspect of the present invention, there
ig provided a method the preparation of water dispersible or
water soluble porous bodies comprising a three dimensional
open-cell lattice containing:

25

(a) less than 10% by weight of a water soluble polymeric

material and

{(b) 5 to %0% by weight of a surfactant,
30 said porous bodies having an intrusion volume as measured by

mercury porosimetry (as herein described) of at least about



5 fluid freezing nmedium The enmul sions are typically prepared under

condi tions I well known to those skilled in the r
exanpl e, b9yﬁgﬁﬁﬁﬁé&%agnetic stirring bar, a honngenize?%&%?nggmmnn

rotator 10 nechanical stirrer. The porous pol yneric bodi es produced
usual ly conprise of two types of pores. One is fromthe sublimation
of solid ice. The other kind of pore- gtructure results fromthe 15
sublimation of the oil phase. The nethod for produci ng porous bodies
according to the present invention, will now be nore particularly

descri bed, ; I y. i th, ref e th ogpanyi ng
20" Exanp! 8 PAE A ED B8 BHEYRED ol i R BN pa A8 ARESET O on
time i s negderédadsbasdnpaaing ghetvesagd deald thempokynerfi 6 . bode esym
whi ch was stirred ge E%y ith water until the stirred mi xture was
clear to t178P&yE* hg iﬁ@gg? fch the mixture becane clear to the

eye was recorded as the dissolution tinme. - 23 - The freeze-drier

used was an Edwards_Supernpdul yo. This was operated with an average
vacuunPof 20. 2nBEPVAARG AR SpFenats mxire of -h?—w]%ﬁﬁ?:?% Sur¥ &F‘gjrﬂ

| g of sodium dgdgeyh sulfate (BIDS) was dissolved in 5nl of water. To
this aqueous sol ution was added 0.5ng of oil red in 5nml cycl ohexane
with vigorous stirring (using a RWM1 10 Basic | RA paddle stirrer).

The enul sign f i I OUUH . i i tri
19 gggﬁgctalﬂgg a?&ﬁ.‘?ﬂ&dffe% Onbyi e iGNkt P4eMsLRga L1 gger

spray and the rozen powder-was freeze- dtoforma
powder. The poedéecwiss Hiaghl yapotloureezisiaditie dl E8uldy mediand
dispeiaed t he hydrophobic dye quickly into water to forma clear red
c) cooling the liquid medium with the fluid freezing
medium at a temperature below the freezing point of the
ligquid medium for a period effective to rapidly freeze
the ligquid medium; and
15
(d) freeze-drying the frozen liguid medium to form the

bodies by removal of the ligquid medium by sublimation.

The intimate mixture of the surfactant in the liquid medium may
20 be an oil-in-water emulsion comprising a continuous agueous phase
containing the polymeric material, a discontinuous oil phase and

the surfactant.

When the porous body is to be in the form of a powder the
25 cooling of the ligquid medium may be accomplished by spraying
the liguid medium in atomised form into the fluid freezing

medium,

When the porous body is to be in the form of beads the
30 cooling of the liguid medium may be accomplished by dropping

drops of the liquid medium into the fluid freezing medium.



15" solution'. Exanple 2 - Hydrophobic surfactant 20 An experinment was

conducted i 0 produce highly porous, rapidly di i
oil-solublga%%&ggﬁg&%hat di sperse a hydrophilic dye qui??&bﬁ?ﬂg@mg?ﬁ.
0.2g of sodiumdioctyl sulfosuccinate was dissolved in 4 m 25 of
toluene. To this organic solution was added 0.01g of direct yellow 50
in 4ml of water with vigorous stirring (as described in the previous
exanpl e). The enul sion forned was sprayed into |liquid nitrogen using
a trigger spray and the resulting frozen powder was freeze-dried to

forma po .. 30, This powd di,ssol ved r i into acetone tqQ form
a cl ear '\;Il%eﬁoél\ﬁ 88 it o™ %E"eziom ]gr%?ugtac%% %ﬁdgls?& dF¥o eo?“'ag%c%ﬁAS
A 12. 5% maueoks thel Utgoddomedodnuintaur yowtd faaide e a8ABhe EMAL
10PHD, ex Kao), was .prepared. by adding cocoPAS tq deionised 5 water, A
sarpl e of AHGHEHTGARG BY Whp GUSLdl FrOCALAE TPy pe IRVEL PBIEPEL PiA
paddl e stigr¥Ries@NdrCYELORSYARCILR £ )mMNES mddeRd BoRe®, aRheMuk §hoa
havi ng 75% v/ v of discontinuous phase. The beaker containing the

emul si Bn RS HFoienPPHERAGHREONRt PEREIPORY @RE S sorernere arufsvbh
was pl acededdd Aty Re&enAri er overnight. The sane solution was nade
into beads by dripping the enulsion into liquid nitrogen, or made
into a powder by spraying the enmulsion into liquid nitrogen. Once

frozen, t eewoiieﬁnl igiSmBLiﬁ_‘ﬁﬁdmé)g e e iR %&egg%gggnﬁfthe

before. 10ng of beadS (for nonolth, “or powder) were adde 0

wat er, andrstrenr ddqatid2Gedipm toshigh avstwpwatite, comelitilpest bof bem a

ClearlaolL&Qe ﬁ¥&i %t%éghn%%bwﬁegglgﬁbég(%ﬁ¥ffga in the art and the
vacuum to be applied and the time taken should be such that
all the frozen ligquid medium present has been removed by

sublimation.

15 In the case of moulded porous bodies freeze-drying may take
place with the frozen liquid medium still in the mould.
Alternatively, the frozen ligquid medium may be removed from

the mould and subsequently freeze-dried.

20 The freeze-drying step may be performed for up to around 72
hours in order to obtain the porous bodies of the present

invention.

The above process preferably uses an oil-in-water emulsion
25 comprising a continuous agqueous phase and a discontinuous
oil phase. The surfactant usefully acts as an emulsifier for

the emulsicn.

gurfactants suitable for use as emulgifiers in oil-in-water
30 emulsions preferably have an HLB value in the range 8 to 18.

It is preferred that the surfactant is present in the liquid



20 in the table below Table 2: Dissolution of CocoPAS Materi al

Di ssolutio | ssolution at 20 C Na cocoPAS as recegj >2m.n. -
not fully (rjkygts?% c}ecigal mn Mnolith 2 mn 10 sec 30 sec E’?gﬁ%oﬂﬂﬁo
sec

- 20 -

medium in a concentration of about 1% to about 60% by
weight. More preferably, the surfactant is present in the
liguid medium in a concentration of about 2 % to about 40 %
by weight and a vyet more preferred concentration is about 5%

5 to about 25% by weight.

The discontinuocus oil phase of the oil-in-water emulsion
preferably comprises a material which is immiscible with the
continuous phase, which freezes at a temperature above the
10 temperature which is effective for rapidly freezing the
aqueous medium and which is removable by sublimation during

the freeze drying stage.

The discontinuocus oil phase of the emulsion may be selected

15 from one or more from the following group of organic

solvents:
® alkanes, such as heptane, n-hexane, isococtane, dodecane,
decane;
20
° cyclic hydrocarbons, such as toluene, Xylene,
cyclohexane;
° halogenated alkanes ,such as dichloromethane,
25 dichoroethane, trichloromethane (chloroform),

fluorotrichloromethane and tetrachloroethane;

° esters such as ethyl acetate;

30 e ketones such ag 2-butanone;



Eomder 35hsec 30 sec WD 2005/ 073300PCT/ GB20051000311 - 25 - It can

e seen t i.ssol ution tinme of the cocoPAS was sigpifl

i nproved by?%@%{oﬂ%&?t into the porous bodies of the pr?gtfff](%&%%e%u
invention. S Exanple 4 - CocoPAS plus fluorescer 9g of CocoPAS
(sodium lauryl sul phate, EMAL 10PHD, ex Kao) was dissolved in 120 ni
of water. To this aqueous solution 10,yvas added 1.0g of Tinopalw SOP
in 120mL of dichloronmethane with vigorous stirring. The emul sion
formed was sprayed into liquid nitrogen using a trigger spray and the
resulting frozen powder was freeze-dried to forma powder. 15 A

sanpl e was® al s¢® AT g S36%u ©FB3Hf ng of the fluorescer, i.e.
I g Tinopal and 2.3g of cocoPAS with 40ml water and 40ml
di chl or onet hane. Bot h sanpl es di ssolved quickly into water to

gi ve cl eare 20' sothatides cydxanpiid isone€osePAS P e Fangdtassere /i n
products: 25 Sanples of the 10% and 30% | oaded bodi es, prepared as
di sclosed in Exanple 4 were added to Bril hante (ex Gassy Lever, 2004)
base f @ nmuhad imixtwrdshaeraf f | uorescer present. This was done in
proprortions to give final products with 0.05, 0.1 and 0.2%M in the
final fornmulation. 30 The change in Ganz whiteness (Delta G on cloth

moni tors, bpedasesing aftleeloMRSNINGo1vWasE CopRat Btk M fidor hadowbtial redo
about 95 % v/v of the emulsion, more preferably from about
20 % to about 60 % v/v. A preferred solvent is cyclohexane as
10 the freezing point of cyclohexane is higher than that of water

and the specific heat capacity for cyclohexane is much lower than

that of water. This induces rapid freezing of the emulsion.

Preferably, the fluid medium is at a temperature below the
15 freezing point of all of the components and is preferably at
a much lower temperature to facilitate rapid freezing. The
fluid freezing medium is preferably a liquified substance
which is a gas or wvapour at standard temperature and
pressure. The ligquified fluid freezing medium may be at its
20 boiling point during the freezing of the liguid medium or it
may be cooled to below its boiling point by external cooling
means. The fluid freezing medium may be selected from one or
more of the following group; liguid air, liquid nitrogen
(b.p. -196°'C), liguid ammonia (b.p. -33°C}, liquified noble
25 gas such as argon, liguefied halogenated hydrocarbon such as
trichloroethylene, chlorofluorocarbons such as Freon (RTM),
hexane, dimethylbutene, isoheptane or cumene. Mixtures of
organic liquids and solid carbon dioxide may also be used asg
the fluid freezing medium. Examples of suitable mixtures
30 include chloroform or acetone and solid carbon dioxide

(-77°C and diethyl ether and solid carbon dioxide (-100°C).



WO 2005/ 073300PCT/ GB2005/ 000311 - 26 - with two control fornulations:
a) Brilhantggh i h the addition of 0.1wt % fl uorescer
. ﬁooﬁﬁé@{%&‘gﬁ \ P&k%@ﬁ%ﬂ&hl

added by diss

into ethanol - the 5 ideal situation'.

Bril hante base with the addition of 0.1wt % fl uorescer on product,
di spersed in nonionic surfactant 10 Measurenents were perforned for

cotton,
Tabl e 3
Delta G
5
10
15
20
25

30

ny

Ex.

| on and pol yester. Results gre_shown in table 3 bel ow
Loading % on prod. carrier Delta G Cotton Delta O Nyl on

The fluid medium is removed during freeze drying, preferably
under vacuum and is preferably captured for reuse. Due to
the very low boiling temperature, inertness, ease of
expulsion and economy, liquid nitrogen is the preferred

fluid freezing medium.

The emulsions are typically prepared under conditions which
are well known to thosge skilled in the art, for example, by
using a magnetic stirring bar, a homogenizer, or a rotator

mechanical stirrer.

The porous polymeric bodies produced usually comprise of two
types of pores. One is from the sublimation of solid ice.
The other kind of pore structure results from the

sublimation of the oil phase.

The method for producing porous bodies according to the
present invention, will now be more particulariy described,
by way of example only, with reference to the accompanying

Examples.

Examples

In the Examples that follow the dissolution time is measured
as using a weighed sample of the polymeric bodies, which was
stirred gently with water until the stirred mixture was
clear to the eye. The time at which the mixture became

clear to the eye was recorded as the dissoclution time.



Pol yester Con. 1 - 0.1 Ethanol 21.94 38.15 8.88 Con. 2 - 0.1 Nonionic
2.95 8.89 Lyd4o0s/073300 PCT/GB2005/000311
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The freeze-drier used was an Edwards Supermodulyo. Thig was

operated with an average vacuum of 0.2mbar and at -50 °C.

Example 1 -~ Hydrophilic Surfactant

1g of sodium dodecyl sulfate (SDS) was dissolved in 5ml of
water. To this agueous solution was added 0.5mg of oil red
in 5ml cyclohexane with vigorous stirring (using a RW1l
Basic IXA paddle stirrer). The emulsion formed was spraved
into liquid nitrogen using a trigger spray and the resulting
frozen powder was freeze-dried to form a powder. The powder
was highly porcous, rapidly dissclving and dispersed the
hydrophobic dye guickly into water to form a clear red

‘solution’.

Example 2 - Hydrophobic surfactant

An experiment was conducted in order to produce highly
porous, rapidly dissolving oil-soluble powders that disperse

a hydrophilic dye quickly into oil.

0.2g of sodium dioctyl sulfosuccinate was dissolved in 4 ml
of toluene. To this organic solution was added 0.01g of
direct yellow 50 in 4ml of water with vigorous stirring (as
described in the previous example). The emulsion formed was
gsprayed into liguid nitrogen using a trigger spray and the
resulting frozen powder was freeze-dried to form a powder.
This powder dissolved readily into acetone to form a clear

‘vellow’ solution.
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Example 3 - Dissolution of cocoPAS

PCT/GB2005/000311

A 12.5%wt aqueous solution of sodium lauryl sulfate (cocoPAS,

EMAL 10PHD, ex Kao) was prepared by adding cocoPAS to deionised

water. A sample of the solution (4 ml) was stirred with a type

RW1l Basic IKA paddle stirrer and cyclohexane (6 ml) was added to

form an emulsion having 75% v/v of discontinuous phase.

The beaker containing the emulsion was frozen in liquid nitrogen.

Once frozen, the emulsion was placed in a freeze-drier overnight.

The same solution was made into beads by dripping the emilsicn

into liquid nitrogen, or made into a powder by spraying the

emulsion into liquid nitrogen. Once frozen, the emulsion was

placed in a freeze-drier overnight as before.

10mg of beads (or monolith, or powder) were added to 2 ml

water, and stirred at 250 xpm. Using a stopwatch, the time

to form a clear solution was determined. Results are given

in the table below:

Table 2: Dissolution of CocoPAS

Material Dissolution at 5 bissolution at 20
OC Oc
Na cocoPAS >2min - not fully 1 min
as received dissolved
Monclith 2 min 10 sec 30 sec
Beads 2 min 20 sec
Powdexr 35 sec 30 sec




CocoPAS 27.09 36.59 10.47 5d 30% 0, 05 CocoPAS 12.86 22.27 6.83 5e 30%
0.1 CocoPASyé Jed3R7a3th 34 PCT/GB2005/000311
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It can be seen that the disgsolution time of the cocoPAS was

significantly improved by forming it into the porous bodies

of the present invention.

Example 4 ~ CocoPAS plus fluorescer

9g of CocoPAS (sodium lauryl sulphate, EMAL 10PHD, ex Kao)
was dissolved in 120 ml of water. Te this aqueous solution
wag added 1.0g of Tinopal™ SOP in 120ml of dichloromethane
with vigorous stirring. The emulsion formed was sprayed into
liguid nitrogen using a trigger spray and the resulting

frozen powder was freeze-dried to form a powder.

A sample was also made containing 30%wt loading of the
fluorescer, i.e. 1lg Tinopal and 2.3g of cocoPAS with 40ml
water and 40ml dichloromethane.

Both samples dissolved quickly into water to give clear

‘gsolutions’ .

Example 5 ~ CocoPAS plus fluorescer in products:

Samples of the 10% and 30% loaded bodies, prepared as
disclosed in Example 4 were added to Brilhante (ex Gessy
Levey, 2004) base formulation, without any fluorescer
present. This was done in proprortions to give final
products with 0.05, 0.1 and 0.2%wt in the final formulatiom.
The change in Ganz whiteness (Delta G) on cloth monitors,

before and after washing, was compared with that obtained



8.97 5f 30% 0.2 CocoPAS 24.99 36.02 10.46 15 Fromthe table it can

be seen thayohhgewBhfiod of the invention gives depositi qOfgronsooosii
fl uorescer mﬂich I's conparable with dosage of fluorescer 1n etRamﬁ.

- 27 - The clainms defining the invention are as follows: 1)

Wat er - sol ubl e porous bodi es conprising a three dinensional, oil and
wat er enul sion- tenpl ated, 5open-cellzdattice conprising: (a) |ess
than 10%uw of a water-soluble polyneric material other than a

sur f act ant,

with two control formulations:

a) Brilhante base with the addition of 0.1wt% fluorescer
on product, added by dissoclution into ethanol - the

5 ‘ideal situation’.

b) Brilhante base with the additicon of 0.1wt% fluorescer

on product, dispersed in nonionic surfactant.

10 Measurements were performed for cotton, nylon and polyester.

Results are shown in table 3 below:

Table 3
Ex. | Iioading | %wt on | carrier Delta G Delta @ Delta @
prod. Cotton Nylon Polyester

Con. - 0.1 Ethanol 21.54 3B.15 8.88

1
Con, - 0.1 Nenionic 2.85 8.89 1.74

2
5a 10% 0.05 CocoPAS 18.34 26.08 6.90
5b 10% c.1 CocoPasS 21.68 33.35 9.11
5¢ 10% 0.2 CocoPAS 27.09 36.59 10.47
5d 30% 0,05 CocoPAS 12.86 22,27 6.83
S5e 30% 0.1 CocoPAS 19.69 30.34 8.97
5f 30% 0.2 CocoPAS 24.99 36.02 10.46

15

From the table it can be seen that the method of the
invention gives deposition of fluorescer which is comparable

with dosage of fluorescer in ethanol.



10(b) 5-95%u of a surfactant, and, (c) a water-insoluble materi al
incorporated into the lattice to be dispersed when the porous body
di ssol ves, 15 sai d porous bodi es having an intrusion vol une as
measured by mercury porosinetry as described in the specification of
at |east about 3m/g., with the proviso that said porous bodies are
powders having a 20particle size below 0. 2mm or noul ded bodi es havi ng
a particle size above 5mm and not sphéfital beads having a particle
size in the range of fromO0.2 to 5nm 2) Porous bodies as clainmed in
claim1 wherein the 25polyneric material is a natural gum a

pol ysacchar i tRe O&aéﬁﬁligjﬁ@?énae?h%a’tﬁvﬁété@n @1eoABpEPIAANS tor  copol yner
conprising (co)nononers selected from vinyl alcohol, acrylic acid,

- 28 - methacrylic acid acrylam de, nethacryl am de acryl am de

met hyl pr opank! sulfghefa @B&nPABAI K edery | eameyising a three

dimensicnal, oil and water emulsion~ templated,

5 open—-cell lattice comprising:

fa} less than 10%wt of a water-scluble polymeric

material other than a surfactant,
10 (b} 5-95%wt of a surfactant, and,

{c) a water-insoluble material incorporated into the
lattice to be dispersed when the porous body
dissolves,

15

said porous bodies having an intrusion volume as

measured by mercury porosimetry as described in the

specification of at least about 3ml/g., with the

provisc that said porous bodies are powders having a

20 particle size below 0.Z2mm or moulded bodies having a
particle size above 5mm and not spherical beads having

a particle size in the range of from 0.2 to 5Smm.

2) Porous bodies as claimed in claim 1 wherein the
25 polymeric material is a natural gum, a polysaccharide,
a cellulose derivative or a homopolymer or copolymer
comprising (co)monomers selected from:
vinyl alcohol,

acrylic acid,



am noal kyl net hacryl at es hydr oxyet hyl acryl at e

hydr oxyet hyl net hyl acryl ate vinyl pyrrolidone 10vi nyl im dazole vinyl
am nes et hyl enegl ycol ethyl ene oxi de ethyl enei m ne

15st yrenesul phonat es et hyl enegl ycol acryl at es et hyl enegl ycol

met hacryl ate 3. Porous bodies as clainmed in claim?2 wherein the

20cel l ul ose derivative is selected from xanthan gum xyl ogl ucan,

met hyl cel | ul ose, hydroxyet hyl cel | u-o3%,- hydr oxyet hyl net hyl cel | ul ose,
hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose (HPMC), the
sodi um salt of carboxynet hyl cel |l ul ose 25(SCMC) or

car boxynet hyl - hpdtiexsmtliyl eeidul ose and its salts. - 29 - 4Porous
bodi es as cl ai nggrithn?i@é,one of the preceding
methacrylamide

acrylamide methylpropane sulphonates

5 amincalkylacrylates
amincalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone

10 vinyl imidazole
vinyl amines
ethyleneglycol
ethylene oxide
ethyleneimine

i5 styrenesulphonates
ethyleneglycolacrylates
ethyleneglycol methacrylate

3. Porous bodies as claimed in claim 2 wherein the
20 cellulose derivative is selected from
xanthan gum, xyloglucan, methylcellulose, hydroxyethyl-
cellulose, hydroxyethylmethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose
(HPMC), the sodium salt of carboxymethylcellulose
25 (SCMC) or carboxymethyl-hydroxyethylcellulose and its

salts.



clainms wherein the surfactant is non-ionic, anionic, cationic, or
zwitterionic 5 5. Porous bodies as clainmed in any one of the preceding
clains wherein the surfactant is solid at tenperatures bel ow 40
cel sius. 6.Porous bodies as clained in any one of the preceding
10cl aims wherein the surfactant is selected from et hoxyl at ed
triglycerides; fatty al cohol ethoxylates al kyl phenol et hoxyl at es;
fatty acid ethoxylates; fatty am de %rhoxylates; fatty am ne

et hoxyl ates; sorbitan al kanoat es; ethyl ated sorbitan al kanoat es;

al kyl 15et hoxyl at es; d{)Iuronlcs aIkyI ol ygl ucosi des; stearol
et hoxyl at e aPRYPUHAI3AEFcBE| Hsimed| k| adthare stf fdtee 75 %iA%t her

carboxyl ates; ahkyhbenzerensthd anatrastardd kil abhefoiigsphasess, di al kyl
sulfosu00|nates al kyl sul fonates; soaps; al kyl sulfates; alkyl

carboxyl ates; SO&FRYACpIGsBHALERFIPAFaffin sul fonates: secondary n-
al kane sulfonates alpha ol efin sul fonat es; i set hi onat e sul f onat es;

fatty 1 salts di am ne salts; at ernary .anmoni um
conpourtts; phogﬁ’HB’ﬁ? %ﬂ%ﬁrsf a8t Shftiged stﬂ‘f‘%ﬁ’ QRSO FH& é’ﬁﬁge“dmg

sul f onxoni um senbhaes atlere iN tRSH UG cEeid ial bvesd oft amimperacifis (such

as glycine, beta ropionic acid); imdazoluine surfactants;
am ne oxi des; %ﬁhﬁﬁbﬁféﬁﬂ@g Sand m xtures thereof - 30 - 7.Porous

bodi es as claimed in any one of the preceding clains wherein the
nt 8“&2%%%%;@8%;bgcts%@g;ss S0t ible, mRLestals, ingorporat ed

claims wherein the surfactant is selected from

ethoxylated triglycerides; fatty alcohol ethoxylateé;
alkylphenol ethoxylates; fatty acid ethoxylates; fatty
amide ethoxylates; fatty amine ethoxylates; sorbitan
alkanoates; ethylated sorbitan alkancates; alkyl

15 ethoxylates; pluronics; alkyl polyglucosides; stearol
ethoxylates; alkyl polyglycosides; alkylether sulfates;
alkylether carboxylates; alkylbenzene sulfonates;
alkylether phosphates; dialkyl sulfosuccinates; alkyl
sulfonates; soaps; alkyl sulfates; alkyl carboxylates;

20 alkyl phosphates; paraffin sulfonates; secondary n-
alkane sulfonates; alpha-olefin sulfonates; isethionate
sulfonates; fatty amine salts; fatty diamine salts;
quaternary ammonium compounds; phosphonium surfactants;
sulfonium surfactants; sulfonzonium surfactants;: N-

25 alkyl derivatives of amino acids {such as glycine,
betaine, aminopropionic acid); imidazoluine
surfactants; amine oxides; amidohetaines; and mixtures

thereof



8. Wat er-sol ubl e porous polyneric bodies as clained in claim?7 wherein
the water soluble material is selected fromwater soluble vitam ns;
wat er sol ubl e fluorescers; 10activated al um ni um chl orohydr at €;
transition nmetal conpl exes used as bl eaching catal ysts; water soluble
pol ymers; diethyl enetriam nepentaacetic acid (DTPA); primry and
secondary al cohol sul phates containing greater than C8 chain |length
or mixtures thereof 15 9. Water-sol dbl porous polyneric bodies as
claimed in claim1 wherein the water soluble material is selected
fromantim crobial agents; antidandruff agent; skin |ightening
agents; antifoans; hair conditioning agents; 20fabric conditioning
agents; skin cangiolisOPbdiEAGBNESAikbeSn AN Uret et thg meRRUSHg bl each
or bleach precursaqrs; antioxidants; insecticides; EesticideS'

her bi ci des: perFi@tBS BREeTHe: HPE P Wi PR HiCa BHF P h @ ST "BF&Eur sor s
t hereto; phar maeaubileahd e AellisveiRbimbestad sinthy dnepheobjme pel yneric
materials and m xtures thereof. 10. A nethod for preparing

wat er - sl ubl e pddd&§ebodi es conprising a three di nensional,

oi | -and-wat er enul sion-30tenpl ated, open-cell lattice conprising: -

oo T LB, e ST Ol sk PRLNTE g
surfactant, andlaim 7 wherein the water soluble material is selected
from water soluble vitamins; water scluble fluorescers;
10 activated aluminium chlorohydrate; transition metal
complexes used as bleaching catalysts; water soluble
polymers; diethylenetriaminepentaacetic acid (DTPA};
primary and secondary alcohol sulphates containing
greater than C8 chain length or mixtures thereof
15
S. Water-soluble porous polymeric bodies as claimed in
claim 1 wherein the water soluble material is selected
from antimicrobial agents; antidandruff agent; skin
lightening agents; antifcoams; hair conditioning agents;
20 fabric conditioning agents; skin conditioning agents;
dyes; UV protecting agents; bleach or bleach
precursors; antioxidants; insecticides; pesticides;
herbicides; perfumes or precursors thereto; flavourings
or precursors thereto; pharmaceutically active
25 materials; hydrophobic polymeric materials and mixtures

thereof,

10. A method for preparing water-soluble porous bodies
comprising a three dimensional, oil-and-water emulsion-

30 templated, cpen-cell lattice comprising:



5 (c) a water-insoluble material incorporated into the lattice to be
di spersed when the porous body di ssol ves, 10 said porous bodies
havi ng an intrusion volune as neasured by nercury porosinetry as
described in the specification of at |east about 3ml/g with the
provi so that said porous bodies are powders having a particle size
bel ow 0. 2nm or noul ded bodi es having a particle size above 5nm and
not beads having 15 a particle siZe tn the range of fromO0.2 to 5mm
conprising the steps of: a) providing an oil-in-water emul sion

conprising the pol yrer.i.c rial, the ter pnsol ub mat eri al and
t he surfactant(Fg ai¥$%uﬁ@§ng§éfdﬁiW@lg€S %gﬁVﬁa%?ﬁfslﬁﬁkgfd freezi ng
medi um at a t enper apol gndidlcona tdel £1r eezéngtHa@ At swf fddtank] qui d medi um
for 25rapidly freezing the liquid medium c) cooling the liquid
mediumwith the fluid freezing nediumat a tenperature bel ow t he
freezing point (b) 5 to 95% by weafgitthefl & qeuxtaredhumdrer, a peri od
effectiye to 30rapidly freeze the liquid nedium and - 32 -
d)freeze-drying the frozen liquid nediumto formthe porous bodi es by
removal of the (lc)quadvatedi-tims byulsiebimaatian.incoidorakaretinod tise

cl ai mad. inclaim 1olcyx\pce£ceei rt]:ot § &Y | irggdonfihetnh%h!ai %é" dus %id?m s .
acconpl i shed by sprayirng an atom's énul Sion Nt the urd freezing
medi unm by droppi ngddssopsrest, the enmul sion into the fluid freezing

medi um or by pouring the enmulsion into a nmould and

10 said porous bodies having an intrusion volume as measured by
mercury porosimetry as described in the specification of at
least about 3ml/g with the proviso that said porous bodies
are powders having a particle size below 0.2mm or moulded
bodies having a particle size above 5mm and not beads having

15 a particle size in the range of from 0.2 to 5Smm.
comprising the steps of:

a) providing an oil-in-water emulsion comprising the
20 polymeric material, the water insoluble material and

the surfactant in a ligquid medium;

b} providing a fluid freezing medium at a temperature
below the freezing point of the liquid medium for

25 rapidly freezing the liquid medium;

c) cooling the liquid medium with the fluid freezing
medium at a temperature below the freezing point
of the liquid medium for a period effective to

30 rapidly freeze the liquid medium; and



10cooling the enmulsion in the mould. 12. A method as clained in claim
10 or 11 wherein the polynmeric material is a natural gum a

pol ysaccharide, a cellul ose derivative or a honopol yner or copol yner
15conprising (co)nmononers selected from- vinyl alcohol, acrylic

acid, nethacrylic acid, 20acrylam de, nethacryl am de acryl am de

met hyl pr opane sul phonat es am noal kyl acryl at es am noal kyl net hacryl at es
25hydr oxyet hyl acryl ate hydroxyethyrné?hylacrylate vi nyl pyrrolidone
vinyl imdazole vinyl amnes - 33 -

d) freeze~drying the frozen liquid medium to form the
porous bodies by removal of the liguid medium by

sublimation.

5 11. A method as claimed in claim 10 wherein the cooling of
the liguid medium is accomplished by spraying an
atomised emulsion into the fluid freezing medium; by
dropping drops of the emulsion into the fluid freezing
medium or by pouring the emulsion into a mould and

10 cooling the emulsion in the mould.

12. A method as claimed in claim 10 or 11 wherein the
polymeric material is a natural gum, a peolysaccharide,
a cellulose derivative or a homopolymer or copolymer

15 comprising {co)monomers selected from:-

vinyl alcohol,
acrylic acid,
methacrylic acid,

20 acrylamide,
methacrylamide
acrylamide methylpropane sulphonates
aminoalkylacrylates
aminoalkylmethacrylates

25 hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone
vinyl imidazole

vinyl amines



et hyl enegl ycol et hyl ene oxi de et hyl enei mi ne 5styrenesul phonat es

et hyl enegl ycol acryl ates et hyl enegl ycol nethacrylate 13. A nethod as
claimed in-any one of clains 10 to 12 10wherein the surfactant is
non-ionic, anionic, cationic, or zwitterionic 14. A nethod as cl ai ned
in any one of clains 10 to 13 mherein the surfactant is solid at

t enper atures bel ow 1540 Cel si us nmethod as clainmed in any one
of claims 10 to 14 wherein the surfaé ant has an HLB value of 8 to 18
20 16. A nethod as clained in any one of clains 10 to 15 wherein the
surfactant is selected fromethoxylated triglycerides; fatty al cohol
et hoxyl at es; al kyl phenol ethoxylates; fatty acid ethoxylates; fatty
am de et hoxyl at eshyletaglvawilne et hoxyl ates; sorbitan 25al kanoat es;

et hyl at ed sor bi s; al kyl ethoxylates; pluronics; alkyl
pol ygl ucosi des; %% g%§$qgé%%xylates al kyl pol ygl ycosi des; al kyl et her

sul f at es; aIkyI@thEiem%MMUwylates al kyl benzene sul f onat es;

alkyletngr phosphates kyl ,sul fosucci nates; al kyl 30sul fonates;
soaps; al kyl sulf tesesé§ﬁﬁo cgrboxylates al kyl phosphates; paraffin

sul f onat es; secGﬁaaiﬁn¢glycolacrylates
ethyleneglycol methacrylate

13. A method as claimed in any one of claims 10 to 12
10 wherein the surfactant is non-ionic, anicniec, cationic,

or zwitterionic

14, A method as claimed in any one of claims 10 to 13
wherein the surfactant is solid at temperatures below
15 40 Celsius,

15. A method as claimed in any one of claims 10 to 14

wherelin the surfactant has an HLB value of 8 to 18

20 16. A method as claimed in any one of claims 10 to 15
wherein the surfactant is selected from ethoxylated
triglycerides; fatty alcohol ethoxylates:; alkylphenol
ethoxylates; fatty acid ethoxylates; fatty amide
ethoxylates; fatty amine ethoxylates; sorbitan

25 alkanoates; ethylated sorbitan alkancates; alkyl
ethoxylates; pluronics; alkyl polyglucosides; stearol
ethoxylates; alkyl polyglycosides; alkylether sulfates;
alkylether carboxylates; alkylbenzene sulfonates;
alkylether phosphates; dialkyl sulfosuccinates; alkyl

34 sulfonates; socaps; alkyl sulfates; alkyl carboxylates:

alkyl phosphates; paraffin sulfonates; secondary n=-



- 34 - al kane sul fonates; al pha-olefin sulfonates; isethionate
sul fonates; fatty amne salts; fatty diamne salts; quaternary
anmoni um conpounds; phosphoni um surfactants; sul fonium surfactants;
sul f onxoni um surfactants; N-al kyl derivatives of am no acids (such as
gl yci ne, betaine, am nopropionic acid); imdazoline surfactants;
am ne oxi des; ami dobetaines; and m xtures thereof A nmethod as cl ainmed
in claim10 wherein the discontinuous phase of the enul sion conprises
10 to 95% by volunme of the emulsion A nethod as clainmed in claim10
wherein the di n e h Sj ris 60%
by vol une of t%%gghﬁlg?%%”%&%%fh%%ﬂgggégalne&ﬁgogggg %% mg%é%?n t he
di sconti nuous phdéen@te$¢u£a§mulsmznﬁ|S§15et@b¢EN ﬁ;umnnﬁ ls@des; cyclic
hydr ocar bons; t tile
cyclic silicones %ggﬂﬁ$§gﬂggégpﬁere ?&Sg% I%E%ggﬁgﬁggé%ﬁ%%?g¥ﬁgghat
sol ubl e pol ynerdid fpateri sisfaghdntur fsadf apxorfigmmsdr byctepdsi Ng t he

vat er - sgl ubl e Z5R0k ous, DOMI8S 508 £ 8 r@NEC Pis Cl@lHBad &f&é&ﬂ%o an
aqueous medi um_21. Dispersions conprising a solution of wafer

sol ubl e betalﬁet yifeiap it eriaksidsirimbcdeaat inm e wr fdcspeised
wat er - 30i nsol ubn neBbefde ; fa%aege&ym%ép%@%&%&&@tﬁe&@fubl e
porous bodies of claim1l haV|ng the water-insoluble - 35 - materi al

contained therein to an aqueous nedi um
17. A method as claimed in claim 10 wherein the

10 discontinuous phase of the emulsion comprises 10 to

95% by velume of the emulsicn

18. A method as claimed in claim 10 wherein the
discontinuocus phase of the emulsion comprises 20 to

15 60% by volume of the emulsion

18. A method as claimed in claim 10 wherein the
discontinuous phase of the emulsion is selected from
alkanes; cyclic hydrocarbons; halogenated alkanes;

20 esters; ketones; ethers; volatile cyclic silicones and

mixtures thereof

20. Solutions comprising water soluble polymeric materials

and surfactant formed by exposing the water-soluble

25 porous bodies of any one of claims 1 to 9 to an aqueous
medium,
2l. Dispersions comprising a solution of water soluble

polymeric materials, surfactant and a dispersed water-
30 insoluble material formed by exposing the water-soluble

porous bodies of c¢laim 1 having the water-insoluble



- 35 -~

material contained therein to an agqueous medium.



