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WD 2005/ 073300 PCT/ GB2005/ 000311 - 1 POROUS BODI ES
AND METHOD OF PRODUCTI ON THERECF 5 Technical Field
woheosprement i nvention relates to water sol ubl eCO/GB2005/000311

di spersi ble porous bodies and to nethods of producing
such porous bodies. 10 Background to the Invention
Certain surfactants, including, for exanple, the >C8
primary 15 al kyl sul phatel(-PAS ) surfactants having
utility in detergent conpositions, are difficult to
di ssolve in water at low tenperatures. This may be
due to ddi@usUEboeteing MO0 8FVPROIUCT IO FHERBOF
cont act™ Wt Warer and thi s phase can act as a m Xi ng
barrier, hindering further dissolution of surfactant.
It may also 20 be that the crystalline form of
surfactant is very stable at low tenperatures. Wile
it woul d be advant ageous, for environnental reasons,
to be able to use PAS and certain other surfactants
for laundering, and even nore advantageous if this
éﬁﬂg PQﬂ& at | ow tenperatures, the dissolution

T%xJné??%b ot —PAS have precluded 25 its wi despread use
in low tenperature washing. Qur co-pending

i nt ernati onal atent applicati 3/032
The SRR PR el SheB CoOIeS SoAtELS GTh A ameysible

poﬂdﬂ%e%odgéﬁeﬁﬁiQﬁﬁh@@ﬁ@ﬁscéi|pﬂdﬁdd1ﬁg efich porous bodies.
wat er - sol ubl e polymeric 30 material with an average
bead dianmeter in the range 0.2 to 5mm These are
typically "tenplated” materials forned by the renova
WO 2005/ 073300 PCT/ GB2005/ 000311 2

Background to the Invention

Certain surfactants, including, for example, the >C8 primary
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
be that the crystalline form of surfactant is very stable at low
temperatures. While it would be advantageous, for environmental
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

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
material with an average bead diameter in the range 0.2 to 5Smm.

These are typically ‘templated’ materials formed by the removal
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of a non-aqueous dispersed phase froma high interna
phase enul sion. The beads are freeze-dried to renove
woheosasdeoof the aqueous phase. This | eaves aPCT/GB2005/000311
"skeletal' formof the enmulsion behind. The beads
di ssolve rapidly in water and have the 5 remarkabl e
property that a water insoluble conponent dispersed in
the emul sion prior to dryi gg-can al so be dispersed in
water on solution of the beads. Surfactant is present
as an emulsifier. 10 Brief Description of the
of lhvent bele¥s haMpRawddghesdn nedh that gBf {eedinel Yhase
pol ynmer-free systens, 1.e. which conprise a
emslgifact Fhe beads iane reezeudrinsd yverewane pilawikbdk of the
i _ghl 0 [ Lch_.di se r api.dl .
s FP e h e e S gln Gt S s BF e ftasion
beldcer taachesds Miksbilret raspebt of walteri anéridwan,chsher e
[ rovi ded water dispersible or. water solublecforous

is
remﬁﬁﬁagée EBﬁ@???ﬁrﬁ?a§ PhW%E@EH%ﬁﬁ?%q@ﬁﬁlC%E@QFQRQI ispersed in
[ Lning: ( | £5%, tap; 10 ' f
th%é%%$%§8ﬁﬁgfgﬁggggﬁgyﬁgg ﬁ%?erlal&%Eﬁé%B?%%%igﬁiggkeg on
solstpibacbénthe drehdsb) SErfactsd s weieghht ofis ean emulsifier.
surfactant, said porous bodies 25 having an intrusion
vol unme as neasured by nmercury porosinetry (as
herei nafter described) of at |east about 3 nl/g These
porous bodies are particul arly advantageous especially
, : PEy pe o REERELQB|I y hi gh | evel of
surfactant as this pronotes rapid dissolution of the
surfactant and di spersion of WD 2005/ 073300
We PG BZO05O083AIned Shaanyf Hptt dnal ywabeymensokabl e

material for which the surfactant is ,
gsystems, 1.e. which comprise a surfactant but little or no

polymer can provide highly porous bodies which disperse

rapidly on contact with water, even at low temperatures.

In accordance with a first aspect of the invention, there is
provided water dispersible or water soluble porous bodies

comprising a three dimensional open-cell lattice containing:

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

material other than a surfactant, and

(b) 5 to 95% by weight of a surfactant, said porous bodies
having an intrusion volume as measured by mercury
porosimetry (as hereinafter described) of at least

about 3 ml/g

These porous bodies are particularly advantageous especially when
they contain a relatively high level of surfactant as this

promotes rapid dissolution of the surfactant and dispersion of
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a carrier. The present invention also provides a
nmet hod for the 5 preparation of said porous bodies
wohoash7soopri ses the steps of: (1) cooling anPemaBN00311
of : 10 a) An aqueous phase conprising the surfactant,
and, b) An imm scible second phase, to a tenperature
at which the continuous phase becones 15 solid, and
(1'1) subsequently renovi g3t ke bul k of the continuous
and dispersed phases. 20 The cool ed enul sion retains
its structure when the bulk of the phases are renoved
anyk Ripehienab! wa ity firRed ende ihdtBrilsga¥oRowh cls AHd surfactant is
surfactant-containing lattice. This lattice retains
a dagisrructure provided that the anmbient tenperature
does not rise above its nelting point. The lattice so
produced is 25 characterised by a |arge surface area,
Theovp edsgitealhyedSsost §1sd hersol dik s on wéthéd conponents.
This inproved solution rate_, is particularly
DT RHEF T3 Ovheml € HROBoWS dbedhes i Whpeh n@oragéaseﬁolzhe steps
delicate cl eaning tasks such as for cleaning delicate
fabrics or where only cold water is available for use
in the 30 cleaning process. WD 2005/ 073300
PCT/ 005/ 000311 %alled Descri ption of the
(I nvesfts %FQI?PIﬁTHQS%ﬂ%t he present invention may be
better understood and carried forth into practice, it
is described belowwth reference 5 to various
pr efler r A fazmieres RhASPaeePREl 2tnenbodi perfactant, and,

b) An immiscible second phase,

to a temperature at which the continuous phase becomes

solid, and

(II) subsequently removing the bulk of the continuocus and

dispersed phases.

The cooled emulsion retains its structure when the bulk of
the phéses are removed (preferably 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
characterised by a large surface area, which greatly assists
the solution of its componentg. This improved 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.
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Surfactant: It is preferred that a substantial part of

the structuring of the 10 bodies, i.e. the lattice,
woO0@rogsdoded by the surfactant. Consequent!y, PCI&B2005/000311

surfactant is preferably a solid per-se at

tenperatures encountered during product storage, i.e.

at tenperature bel ow 30 Cel sius, preferably at

tenperatures below 40 Celd& us. In the alternative

the surfactant may forma solid over 15 an appropriate

tenperature range in the presence of other materials
DePALBEAIDéScENBL EOAPEEI thanInouabiaa builder salts.

The surfactant nmay be non-ionic, anionic, cationic, or

zwi tterionic. 20 Exanpl es of suitable non-ionic

S C s.41ncl ud et.hox Lal j s fakt
T AR e Tt e I R S R KPR £ 5 pbat ana
canciall €brokylntesprdatiice, ait dbs diduaxpedt BSlol atith reference

am ne et hoxyl ates;_ sorbitan al kanqates; 25 ethyl ated
to s‘@rﬂi%npﬁﬁﬁ%ﬁé’%ﬁ deatyirey| Rt RAGH 8r SHPAFHMTESTM

al kyl pol yglucosi des; stearol ethoxylates; alkyl

pol ygl ycosi des. Exanpl es of suitable anionic
Susfia¢banrtint s i ncl ude al kyl ether 30 sulf at es;

al kyl et her carboxyl ates; al kyl benzene sul f onat es;

al kyl et her phosphat es; dial kyl sul fosucci nates; al kyl

Tt W2 20Q36043300nNCTH FB2RR8ah0088 IdartS ofsuhéopet@Siuring of the
soaps; alk sul fates; al kyl carboxyl ates; al ky

| |
bO@ﬂﬁfspﬁa?esgh%a%%ﬁﬁiqﬁrsGﬁfEﬁ@Y%@Sds?&b@ﬁéaﬁyr?ﬁ@ﬂqgﬁhe

coft SATaGT Bt AR T, S PR IRy, ACLOL A% -ce o
temspedfaact-ant sncoahumed atryng product storage, i.e. at

temperature below 30 Celsius, preferably at temperatures below 40

Celcius. In the alternative, the surfactant may form a solid over
an appropriate temperature range in the presence of other

materials present in the composition, such as builder salts.

The surfactant may be non-ionic, anionic, cationic, or

zwitterionic.

Examples of suitable non-ionic surfactants include
ethoxylated triglycerides; fatty alcohol ethoxylates;
alkylphenol ethoxylates; fatty acid ethoxylates; fatty amide
ethoxylates; fatty amine ethoxylates; sorbitan alkanoates;
ethylated sorbitan alkanocates; alkyl ethoxylates;
pluronics™; alkyl polyglucosides; stearol ethoxylates; alkyl
polyglycosides.

Examples of suitable anionic surfactants include alkylether
sulfates; alkylether carboxylates; alkylbenzene sulfonates;

alkylether phosphates; dialkyl sulfosuccinates; alkyl
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amne salts; fatty diamne salts; quaternary ammoni um

conpounds; phosphoni um surfactants; sul foni um
weuodsactzant s; sul f onxoni um surfactants. 10 ExagopigB03000311

suitable zwitterionic surfactants include N al kyl

derivatives of am no acids (such as glycine, betaine,

am nopropionic acid); imdazoline surfactants; am ne

oxi des; am dobetai nes. Mxtures of surfactants may be

used. 15 The preferred surfactants are primary and

secondary al cohol sul phates containing greater than

sul S rehald) |RNYN LA HefRrabl Yo1i1khe Jetsdst |a?té‘é‘1°\£@lkyl

commercially as "~coCoPAS . Product "Form 20 The bu
phogpisitieg ;ofoatded foor cusl fwodites ;i squafdamblny-d kane

SR R Ll 008" Siouhs 000 S P aces:

nost preferably from about 0.03 to about 0.08 g/cnB.
25 The intrusion volune of the porous bodies as

Exagpdssr of 9yl tableucdptiorss] mamipantiferigihigideerfatty
.descri-hed) d : t 3 ]ir{gg; l'y
amlglt% I%galgt% ’ak%ﬁctt% drﬁ%%gl%ee\?s%%%sﬁordéypt%e er %I#ﬁnﬁﬁ@gst
compbaiid 5 mphg,spiach inms tsyprfefcraalilsy; atulIdrieastswabtatténts;
m/g. For ex%ggye, the intrusion volunme may be from
Suléﬁ@%?“%”ﬁ\ﬁﬁl 530 mM /g, preferably from about
WO 2005/ 073300 PCT/ GB2005/000311 - 6 4 nl/g to about
25mi/ g, nmore preferably fromabout 10 mM/g to about
Exap@i/eg ofl muridsidre volidrie qiroicd et adran tgo ddh qresdririe-
alk&hn&g¥f§gf¥¢%s of amino acids (such as glycine, betaine,
aminopropionic acid); imidazoline surfactants; amine oxides;

amidobetaines. Mixtures of surfactants may be used.

The preferred surfactants are primary and secondary alcohol
sulphates containing greater than C8 chain length, more

preferably, the materials known commercially as ‘cocoPAS’.
Product Form:

The bulk density of the porous bodies is preferably in the
range of from about 0.01 to about 0.2 g/cm’, more preferably
from about 0.02 to about 0.09 g/cm’, and most preferably from
about 0.03 to about 0.08 g/cm’.

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 5ml/g, and most preferably at
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
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5 of this general type) of the total pore volune

wWithin the porous bodies of the present invention.
woherspasous bodi es may be in the formof powdepeT/dBRemd®00311

or noul ded bodi es. Powders may be prepared by the 10

di sintegration of porous bodies in the form of beads

or disintegration of bodies during other stages of

the production process. -Péreus bodi es as carriers:

15 The porous bodi es of the present invention

optionally include wthin the lattice hydrophobic

4 tBtertdl sod@r beshi speraete Wearthgp1Poei68 ah8ut 10 ml/g
di spersed in an aqueous medi um Dispersion into an

to FAR@yus2 ebiam of such hydrophobic materials is nuch
i nproved. 20 The hydrophobic nmaterials may be
incorporated into the lattice by dissolving themin
Inttdes ib1s conil imel opso vl dephaseebf Gbodithedfurdt €in materials
ofquJSion fromwhich the lattice is nmade._ 25 The

ASRARht FoRrhl 3b Thel tokd! Pora YolvRervaspée: the
poRAU A ODS. O o i SRETSLofSH oMMy Ls Ngy Sur factant and a

hydr ophobic material forned by exposing to an aqueous
medi um porous bodi es according to the present

T OO0 e TR P12 507 V2008 D7a0Ro s Es, beads or
mo e LB2OPEE H003dwd s T[ﬁ@yeb@r@r?gwe& NS4 apees in
eo

. personal care products such as, dorants, skin_and
diHgiresraaHrmPEbroespes prodirs siprthe fepnsehopgads or

i PRAUCE S BUE N ASH LAUDIT o, £ §F UG ANGL SELE BEOPYHST S or

production process.
Porous bodies as carriers:

The porous bodies of the present invention optionally include
within the lattice hydrophobic materials to be dispersed when the
bodies are dispersed in an aqueous medium. Dispersion into an

aqueocus medium of such hydrophobic materials is much improved.

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

emulsion from which the lattice is made.

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

said bodies comprise the hydrophobic material.
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househol d cl eaning or care products for hard and soft

surfaces 5 where it is desirable to adm nister
woydsgpksobi c materials in an  aqueous envi r onmeaT/GB2005/000311

Because of the hydrophobic nature of these nmaterials

they are often reluctant to disperse in an aqueous

environnent. The use of the porous bodies of the

present invention facili-tdtes this dispersion and in

many cases enabl es 10 hydrophobic materials to be

di spersed nore effectively than previously. It may be
Thareduireelahp fhSReiee thepbysenhebire pRé@lided swrh kBe

poi nt where the product_iIs being used. In_this case
deqd@éam;sougkmarﬁgéia% 6l eamn &8s EATS| BYeHLGh Q4 LR be
ho&%@l%%ﬁnﬁgoéiucé$esﬁﬁ'xoggcﬁ.aﬁﬂr[ﬁﬂ‘} dl‘éah ngsgﬁid bé’axeﬁ':g)%liﬂgts ox
eous envi ronment h™tinmet

houmﬁheﬂdsoﬂaﬂhﬁﬁﬁkﬂpeagebpﬁoauuus éerohatﬁeammwsnﬁt shmdyces

will break down relea5|n t he h¥proghob|c mat eri,al

whepife 150t BudeBHiRRS &P t"‘ﬂ@ PRYBREPHN Wrﬂélﬁsé’a an

aquiddus! BLEHYGRe Ay dr %Hgﬁgé SRl &l 'tyarbﬁBQb.PcE QeHteh® ofOfhese
exanple, liquid products during fhe manufacture of

ma’ctelre-aésodheYsare rpitehi setuskanthdd diepeesofin w paregys
i es e prese inventio k down en
e iREniBrE s Do Son et Do s e ebuSE et Hmeht
invilintiing Fasuf aeddde thekeasspgrdikn ah&ld!iﬂnh&b} amiseehables
inaformin which it can be nore readi
hyduepbrpf atRerTHtle tRePpr SHRRIT I56 ﬁ‘@r?ra%?%%ttltﬁeéd’ theRe
pré%U9%§ bodi es of the present invention may be used to
traXsport materials to sites where they can be
|ncorporated into products. By converting liquid

t’prod%cts into %£qﬁ95& WO 2005/ Og?gpo ECEZGBZ 05 agF31% the
%Y Ohotrdstt *Po tT a FEEPRAGET %ﬁrsl
poildtdyhdse Cfe B -0cduct is being used. In this case the porous
bodies of the present invention will be contained in the product
until it is used by exposing it to an aqueous environment, at

which time the water-soluble/dispersible lattice of the porous

‘body will break down releasing the hydrophobic material.

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

into products. By converting liquid products into porous
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avoi ded resulting in significant cost savings and

safer transport of materials which are potentially
woag@rdsses when transported in a liquid form PCT/GB2005/000311

Materi al s which would be 5 potentially unstable if

stored or transported in liquid form may be

i ncorporated into the porous bodies of the present

invention and stored or tré&nsported with less risk of

degradation. 10 The incorporation of potentially

unst abl e hydrophobic materials, for exanple vaccines,
bo¥id AMHS ePOFbURBSHshOES 1iﬁ§eDQMQ@§t§OQEe§1 ﬁlHBecan be

present invention may protect them from degradation
avme?chgrw@hag@g pERoflgblfiseant Sc&peSapepsi endx GRHEES
tréﬁ\é?%%j ﬁg%ggigf t@ﬁi@ﬁf&ﬁé %§¥E&@§a$%gtﬁgzggagﬁgtwhen

ion may beé uSed are @i ven bel ow se are

trafseirasd exanpl esgahdlyfand. ardatnetiahs endedht eouldnbe

the applicabili of _the present invention. Those

DORKTHSHLY TURHEABLE 4F | PLHORAVT FEATPRRT LRd: Lpnoiauid form
may%§%8é&§&p @éd01nwet19é eSERbuE NYSAL & QNo W Lheh ¥€sent
utility in ot areas not” specifically exenplified
imrenrtsion awrs’cp@n@dconateam@p@rEMtwat@ teteavadkf pﬁm
the orous bodi es of the present invention at the
Use may 25 include: antimcrobial agents, for
exanple triclosan, clinbazole, octapyrox,

ket oconi zol e, phthallnDperox hexanoi c_acid %
Thwa%@m:yatah%n@ nPeBeD et Hal :gﬁim@ho 130
ma {% ngﬁéagggggné) /6¥%g%§%Q08§1 ergumes, into
an nerF? age or exanple: zinc pyrithtone

the porous bodies of the present invention may protect them

from degradation during storage prior to use.

Some sgpecific 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 applicability of the present invention. Those
gskilled in the art will however realise that the porous
bodies of the present invention will have utility in other

areas not specifically exemplified herein.

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

include: -

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

zinc oxide.
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W@ 280573302- benzoxazol yl )

skin lightening agents for exanple 4-ethylresorcinol 5
fluoresci ng agents for exanpl e:
t hi ophene for use onPCAGB200E/000311
(such as cotton, nylon, polycotton or polyester)in
| aundry products skin conditioning agents, for
exanpl e cholesterol 10 antifoam ng agents for
exanpl e isoparrafin hair ®onditioning agents for
exanpl e quat ernary ammoni um conpounds, protein
hydrol ysates, peptides, ceram des and 15 hydrophobic

[IE W el [ f yay: &RQQ i uch as
%g?gﬁ%fﬁﬁ%??g9§%§¥bﬁ%h1neraFﬁ§?|§?9?§ ty ég%%%§§ such
as nono-, di-, and triglycerides,.silicone oils such
as .pol ydi met hyl si | oxanes (e.g. dinmethicone) and
FRtuleghtemeneoRIPmt S sy Exeomdiat i4of Tty lagrsnecingl
exanpl e quat ernary ammoni um conpounds having 1 to 3,
preferably 2 optionally substituted (C8-C24)
& kel reh aigestad trrghedadnpltdhe 2% iegEn BB -ty onel )
or nore ester groups; hydrophobic 25 nonoparticles
shérrisng foar ose & rdicst deuska@il €otdiritodeylon,

tra-tallo 1S f

%%Ilﬁiot%tohy}% :Ej&l relseSI t%t(}ﬂﬁc el(r?fll[urlllg g rﬁ% sd Ufcotrs exanpl e
hydr ophobically nodified 30 cellulose ethers such as
modi fi ed hydroxyethyl cel | ul oses WO 2005/ 073300
PEEAGE20GS /L0003 Y agenys, dipas epgimiden il affesrol
i ntended to change the colour of fabrics, fibres,
skin or hair.

antifoaming agents for example isoparrafin

hair conditioning agents for example quaternary ammonium

compounds, protein hydrolysates, peptides, ceramides and

hydrophobic conditioning oils for example hydrocarbon oils

such as paraffin oils and/or mineral oils, fatty esters
such as mono-, di-, and triglycerides, silicone oils such
as polydimethylsiloxanes (e.g. dimethicone) and mixtures

thereof

fabric conditioning agents for example guaternary ammonium

compounds having 1 to 3, preferably 2 optionally
gsubstituted (C8-C24) alk(en)yl chains attached to the
nitrogen atom by one or more ester groups; hydrophobic
monoparticles such as a sucrose polyester for example
sucrose tetra-tallowate; silicones for example

polydimethylsiloxane

thickening agents for example hydrophobically modified

cellulose ethers such as modified hydroxyethylcelluloses
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W protecting agents such as sunscreens for exanple
octyl 5 nmethoxycinnamate (Parsol MCX), butyl

woRwIFoRy3d benzoyl met hane (Parsol 1789) and PCT/GB2005/000311

benzophenone-3 (UWvinul M40), ferulic acid. bleach
or bl each precursors for exanple 6-N 10

pht hal i m doper oxyhexanoi ¢ acid (PAP) or photobl eachi ng
conmpounds. Dispersing the I8l each fromthe porous
bodies of the present invention results in the bl each
being nore finely dispersed and reduces the spot

g Eﬁgfo§e§$gﬁ§?§ §géé9§£t8ﬂﬁ Bckgsfg g@etﬂéeéﬁﬁour of

contact a ant 1 oxi dant's xanpl e
hydrophobEtcbretanthsnsachhasr.vitamn E, retinol,
anti oxi ants based on hydroxytol uene such as I|rganox
or comercially avail able antioxidants such as the

gg?%kSé éﬁE#ﬁS?géﬁts'QﬁSBtéé'Qﬁﬁs Egéhbckg%sexa mple octyl

rcrd are stored as so conposi tion
hetbhoryusanbuatehi(Bhrace MaEHe¢ ,upucgfo liquid for

sprayi ng.onto aninals or crops.2 rfu or

PR BV A BengrY LPeEtratr ERRBDk 4 7o BharHAC BEOPERPEFOgE -3
vet-enlhnamysa¢t i yerguierhaks. There is a need for
pharnaceutlcar conposi tions which can be taken by the

consuner w thout the need to ingest the conposition 30
with a drinE such as water. These conpositijons

PheaFRcPTWY' 2865/ BYSSBESPEY ERZ065AHBOS1E N 11 with
ﬁﬂeha@hﬁaaasekexyﬂsxsﬁéhccawﬂy !Pﬁplj eb%aﬁﬁoi:gﬁl%%kh\i@lg

i ngredient which is then |ngeste by the consuner. By
compounds. Dispersing the bleach from the porous bodles
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

antioxidants for example hydrophobic vitamins such as
vitamin E, retinol, antioxiants based on hydroxytoluene
such as Irganox or commercially available antioxidants

such ag the Trollox series.

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

liguid for spraying onto animals or crops
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

with a drink such as water. These compositions interact
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i ncorporating the pharmaceutically or veterinary
active nolecule in the porous bodies of the present

wonvesnrsom, 5 pharnmaceutical conpositions whi cRCTEB2005/000311

this need can be prepared. In a simlar way to that

descri bed above pharmaceutical and veterinary active

ingredients may be fornulated so 10 that they rel ease
the active material into tHe nasal, occul ar, pul nonary
or rectal cavities or on the skin where they may act

topically or they may be absorbed transdermally to

fethsyskemogakh¥eldn BreUshdd heiaRPrepricdleise the active
polymeric material in the lattice of the porous
baarééléﬂttw@lgbeéénﬁhﬁﬁvéﬁsﬁ@ﬁedpéwo@§e lgsdisesiedan By

QHQSrF %%tlﬁga Bg%ha%%h%|c%ﬁgyggﬁd%%ﬂgyiwéﬁy)actlve

exanpre to those un

mblebumesﬁarsmanpoanuecbwdleﬁhwi dihep @raisemtc amvan t2®n,

del ayed until _a certain tenperature has been reached

BRarUREPRCRe L) AORROSLhAREEAEOCE SERtalie S 4188 Sifth e
Sepaukd. occur as the porous bodi es pass down the G
ract. The acidity in'the G tract reduces down the

G tract and porous bodi es which di sperse hydrophobic

actives only when 25 the porous_badi es are_exposed to
EPgﬁeFlﬂﬂléEn&ﬁylGﬁsthéﬁaé@écﬁﬁgﬁﬁa@§ﬁWﬁbQh%fmﬁceutlcal

YRheLLPaLY ndetl ¥erT8kel haleqh @nthe niké %%S%I%Jl)ét'era so
the intestine having pasSed through “the stonmach

thaactheSOrEi&apbeshefastuuatm@ﬁ@rwhéranthetﬁar@@$al

bod r esent |n%€ég %re used t th i h
?ﬁEB BEraPE E°H§EV08ﬁ05 566% 075360 o the skin where
Ped{ER290860003b1calld2or they may be absorbed

transdermally to act systemically

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
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
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.

Examples of situations where the porous bodies of the

present invention are used to incorporate a hydrophobic
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material into a product during the manufacture of that
product include: the introduction of hydrophobic

worbt@ro7ados such as 5 fluorescers; enzynes; bl e’cngs2005/000311

hydr ophobi ¢ pol yners for exanpl e hydrophobically
nodi fi ed pol yacryl ates, silicones, hydrophobically
nodi fi ed pol yvi nyl pyrrolidone, sulpha alkyl

pol ysacchari des, Jaguar -ad@ JR pol yners; fatty

al cohol s or acids; dyes for exanple shadi ng dyes or
bl ack 10 dyes for col our recovery into |aundry

matrddICtisto theyps@ued pofious drodirsnefLon et agof oclidre

present _invention containing hydrophobic dyes in the

PrOgayiif détrede of water sol ubl e inkjet conpositions. 15

the i ntroduction of porous bodies containing different
hydr ophobi ¢ nateri als enables a manufacturer to

phedugeradusthghecbangatepAvbati patiertialwhisalnt be
desi red hydrophobic materials nay be introduced by
f heoysacerst henappespr Pagaches; pawéagpb@&yl%mlb@ers for

0
I e A e L A T T R
M@ﬁeophsbﬁbalﬂgthbdéfbeéapslngnyﬁpyr&oﬂadanbatemlpﬁbe
use of ch | at e contai ni.ng 2 propriate
AP B DpRObY E=paro e Sop o PBa2bR: G BOTYES PripdPtsY
£1€38815€8LSLange; 0hy8aSY¥ok! BRaRPIRCEHEES nbO ARG or black
fabric. The porous bodles of the present invention nay

dviesuBerwrphpnrt hecoseryatnteelawadsy saodbicés -
materials which will be dispersed when the WD
2005/ 073300 PCT/ GB2005/ 000311 - 13

the use of porous bodies according to the present
invention containing hydrophobic dyes in the manufacture

of water soluble inkjet compositions.

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

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
appropriate hydrophobic polymers deposited onto fabric
imparts crease resistance or easy-iron properties to the

fabric.

The porous bodies of the present invention may include within the

lattice, water soluble materials which will be digpersed when the
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bodi es are dispersed in an aqueous nedium The water
soluble materials nmay be incorporated into the

woabdasioossoby di ssolving them in the |liquid medpamdB200%000311
whi ch they are nade. 5 Exanples of suitable water
soluble materials include:- Wter soluble vitanm ns
such as vitamn C, water soluble fluorescers such as
the 4,4'-bis(sulfo 10 styrd8 )-bi phenyl di sodi um salt
(sold under the trade nane Tinopal CBS-X, activated
al um ni um chl orohydrate; 15 transition netal

boda @BPhLX €81 456426 10l gacChi b EAalYShS; TholalfkrseblibEe
pol ymers such as pol yesters isoghthalic acid), gerol,

mategabhanmgirhe dnogsbpaetyd dide, t

. di et triamn t aacet | L. ( ); 20 or

ln’%#%tg¥%§ﬂ$ﬁ%?éb $%§Qp§$%ﬁ%t%%%fége&gigﬁé pr esent
invention may include wthin the lattice, materials

which will be dispersed as 25 very small. partjcles
Exafpé RSt ik P6tNARIS wabsdi gl aﬁgéa%gﬁﬁ Hﬁﬁugﬁﬁqueous
medi um These materials nmay be incorporated into the
| attice by dissolving or dispersing themin the
o lhgerdsoRdbus fHesmifisc Buthe aporvdusamiadices are nade.
If the particles are less than 1 mcron, preferably
less than 0.5 30 mcron and they are incorporated into

skincar e products then WO 2005/Q73 e _
o B PEREEIEROg, SRR YE RAAN BESHRR <y gt o
Eeltybybt pRetser dasddiemdisaper Sedldpandes o exsale name

applied to the skin. Water sol ubl e pol yners:
Tinopal CBS-X;

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

e water soluble polymers such as polyesters isophthalic
acid), gerol, xanthan gum, or polyacrylates;

diethylenetriaminepentaacetic acid (DTPA);
or mixtures thereof

The porous bodies of the present invention may include

within the lattice, materials which will be dispersed as
very small particles when the polymeric bodies are dispersed
in an agueous medium. These materials may be incorporated
into the lattice by dissolving or dispersing them in the

liguid medium from which the porous bodies are made. If the
particles are less than 1 micron, preferably less than 0.5

micron and they are incorporated into skincare products then

e lattice by dissolving them



10

15

20

25

30

5 Preferably the porous bodies of the present
invention contain |ess than 5%w nore preferably |ess
woOhes/033%0by wei ght of water- sol ubl e pol yneri cPCT/GB2005/000311
material. 10 When present, the polynmeric material is a
material that would be considered as "water sol uble”
by those skilled in the art i.e. if it forns a
honbgeneous sol ution in wat4r- Water sol ubl e pol ymers
general |y possess pendant polar or ionizable groups
(e.g. -C0O -0OH -NRl) (R2) inwhich RL1 and 15 R2,
tho G e de i e SO rdif i) eithe @E&r| AdeprBUgNEbYrsed
H or (O to C4) alkyl, -N( (R4) (R5) + in whic
PONRB1S RPEHIRE REre wipRhiedytbethdeslstme or different, are
i ndependently Hor (Cl to C4) alkyl, -CON(R6) (R7) in
which R6 and R7, which nay be the sane or different,

Watsse svtb lpdhdysal kyl, 20 CH2CH2O-, - CO2H or
salts thereof, -SO3H or salts thereof groups) on a
backbone chain which may be hydrophobic. If

o] I I ' [ rat .
ProfRab1 gL soile) DR Cs T HiPpRoBeR | IR Bentain
ledd whahak®wkt el prefheablyilesst ahdhs3dllve vorights pér sater-

be significantl reduced. For detergent
SO &Pl ngYrg??%l,c f%eﬁg%re of the lattice should be such
that the dissolution or dispersion of the bodies
preferably occurs in less than three mnutes, nore
Whest aieaSfilty, |tdes pokymenec magesa]l p3ta preteradl ythats

woﬁodlt;!éa%(o%%ldgfgﬁ € VI, 2000/ S0P P, / Fﬁ%&’&%’ Pda in
- anpl es of water sol ubl'e poly Ic materials
thd nettudere ( a)f nad uf@tmgod Yinmnsgdiasuexanphiei vt im avayer .
occurrij ngl guns
Water soluble polymers generally possess pendant polar or
ionizable groups (e.g. -C=0, -OH, -N(R;) (R;) in which R; and
Rz, which may be the same or different, are independently H
or (Cl to C4)alkyl, -N(Rs3) (R4) (Rs)* in which Rs;, Rs; and Rs
which may be the same or different, are independently H or
(C1 to C4)alkyl, -CON(Rg) (Ry) in which R6 and R7, which may
be the same or different, are H or (Cl to C4) alkyl, -
CH,CH,0-, -CO,H or salts thereof, -803;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
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 minutes,
more preferably less than two minutes, most preferably less

than one minute.



such as guar gum or |ocust bean gumor a

pol ysaccharide 5 such as dextran or cellul ose; (b)
woebdsirssme derivatives for exanpl e xant han gunmPCT/GB2005/000311

xyl ogl ucan, cellul ose acetate, nethylcellul ose,

nmet hyet hyl cel | ul ose, hydroxyet hyl cel |l ul ose, 10

hydr oxyet hyl net hyl cel | ul ose, hydroxy-propyl cel | ul ose,

hydr oxypr opyl net hyl cel | ! dge ( HPMC), hydr oxy-

propyl butyl cel | ul ose, ethyl hydroxyethyl cel | ul ose,

car boxy-nethyl cellulose and its salts (eg the sodi um

Exatiles oICMRte0lsSAMMIOX YFEtRyd e masevet 1yl € el hel ose: -

and 15 its salts (for exanple the sodiumsalt); (c)
honmopol ynmers of any one of the nononmers listed in

Tab e d) F XeTy 1T o
(a)norégEéﬁggekgw%Péggd(F%&p%g%ﬁgl% %%ﬁ%%%gﬁgicﬁgiture Jums
t hegaeh WO 200%/ 603300 PCEALGECB20R5100031Lbr & ®lyEsudharide
1 vinyl alcghol, 5 acrylic_acid, nmethacrylic acid
5 acr FHERi @8, JeFREERRC A SRilddLo%8ry | ani de net hyl pr opane
sul phonates 10 am noal kyl acryl at es

am noal kyl net hacryl ates hydroxyet hyl acryl ate
(b) cellulose derivatives for example xanthan gum,

xyloglucan, cellulose acetate, methylcellulose,
methyethylcellulose, hydroxyethylcellulose, .

10 hydroxyethylmethylcellulose, hydroxy-propylcellulose,
hydroxypropylmethylcellulose (HPMC), hydroxy-
propylbutylcellulose, ethylhydroxyethylcellulose,
carboxy-methylcellulose and its salts (eg the sodium
salt - SCMC), or carboxymethylhydroxyethylcellulose and

15 its salts (for example the sodium salt) ;

(c) homopolymers of any one of the monomers listed in Table 1

below;

20 d) copolymers prepared from two or more monomers listed in

Table 1 below;

(e) mixtures thereof
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hydr oxyet hyl net hyl acryl ate vinyl pyrrolidone 15 vinyl
i mdazole vinyl am nes vinyl pyridine

webtsloessagl ycol et hyl ene oxi de 20 et hyl enei mi RET/GB2005/000311
styrenesul phonates et hyl enegl ycol acryl at es
et hyl enegl ycol nethacrylate 25 Wien the polyneric
material is a copolynmer it nmay be a statistica
copol yner (heretofore al-sa&knrown as a random
copolynmer), a block copolynmer, a graft copolyner or a

30 hyperbranched copol yner. Conononers ot her than
thqsaqjlésfed in Table 1 may al so be included in
addrtTomto those listed if their presence does not
destroy the water soluble or WO 2005/ 073300
PCT/ (B20057/ 000311 - 17 water dispersible nature of
t heringsuldidwhgiol ynmeric material. Exanpl gs of
sui t abl e honopol yners i ncl ude pol yvi nyl al gohol, 5
poﬁﬁﬁﬁ%HQ(ﬁ%&ﬁd pol ynet hacrylic acid,
pol \ag{ 5?; @Fﬂ des, - {gpuch as poly-N-isopr opyl acryl am de),
pol ynet fl e; pol yacryl am nes,
pohﬂnﬁﬂqud&ylanines (such as
poI ineth Ianhﬁgethyl-nethacrylate and paly-N
t hacryl ate, pol yvinyl - pyrrolidone,

acrylamlde methylpropane sulphonates

aminoalkylacrylates
aminoalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone

vinyl imidazole

vinyl amines

vinyl pyridine
ethyleneglycol

ethylene oxide
ethyleneimine
styrenesulphonates
ethyleneglycolacrylates
ethyleneglycol methacrylate

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 copolymer or a
hyperbranched copolymer. Comonomers other than those listed
in Table 1 may also be included in addition to those listed

if their presence does not destroy the water soluble or
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10 pol yvinylim dazol e, polyvinyl pyridine,

pol yet hyl ene-i m ne and et hoxyl ated derivatives
woOhers@aszoo Met hod of Preparation: 15 As noted abovaB2003®00311

nmet hod suitable for preparing the porous bodies

conprises the steps of: cooling a surfactant-

containing oil-and-water enulsion to a tenperature at

whi ch the continuous phasey beconmes solid, and

subsequently renoving the bulk of the continuous and

di sper sed phases 20 Accordingly a further aspect of

watld}e PESeA Jf"é/erﬁ‘éﬁ@fb dheie +SspT Ovhgegoamethed the

preparat|on wat er dispersible or water squbIe
matgoricds. bodi es conprising a three di nensional

open-cell lattice containing: 25 (a) less than 10% by

wei ght of a water soluble polyneric material and (b)

Exang1eHW8 by welghd dndpsydiacs antel38e Spb Uy ponpLslcohol ,
bodi es having_an intrusion volune as neasured by

POl A PR s ne@@lym%%hwﬁw RSt | b@fa}%?r?é%a%%%?

(P ML2PSE] 1300 P PRIOBLOPOSHD oo e
polsperyicahiead pelsmet anl avey bgei head (sacketas of 0.2

[isi t eps .of viding an
po%%ﬂ%Wﬁﬁqy%égﬁ?ﬁ%ggkitWﬁﬁhﬁé%%&ﬁ%ﬁta?% g fYqﬁld medi um
modphdA b & e Aefh k-6, f €8z fen FRoh M gy rfol eapaeat ure

effective for rapldly free2|ng the liquid medi um
polyvinylimidazole, polyvinylpyridine, polyethylene-imine

and ethoxylated derivatives thereof.
Method of Preparation:

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

removing the bulk of the continuous and dispersed phases.

Accordingly a further aspect of the present invention, there
is provided a method the preparation of water dispersible or
water soluble porous bodies comprising a three dimensional

open-cell lattice containing:

(a) 1less than 10% by weight of a water soluble polymeric

material and

(b) 5 to 90% by weight of a surfactant,
said porous bodies having an intrusion volume as measured by

mercury porosimetry (as herein described) of at least about
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10 ¢) cooling the liquid nmediumwith the fluid

freezing nediumat a tenperature below the freezing
woaoosto7egoot he |iquid mediumfor a period effeeCTaB2003/000311

rapidly freeze the liquid nedium and 15 (d)

freeze-drying the frozen liquid mediumto formthe

bodi es by renoval of the |liquid nmedium by sublinmation.

The intimate m xture of 4 he surfactant in the liquid

medi um may 20 be an oil-in-water enul sion conprising a

conti nuous aqueous phase containing the polyneric

3 oBALR N i?f&%é@% ald i Phaseandbodpe; t
surfaclt ant . ¢ n the porous blody isto b% }lhnl?h%ofo?m
sphefr iz adovad theev 2% cooldverage thrad | Gateredi e ¢rey be Smm

acconpl i shed spraying the liquid nmediumin
co%ﬁﬁﬁﬁ%ﬁﬁfﬁhﬁrﬁ'?ﬁo a%é fluid freezing nedium Wen

the porous body is to be in the formof beads the 30

cooling of the liquid nmediummay be acconplished b

. : LDy . .
a) dr GBEIVREINar epsiviingte MLREES midithm SHEGRE NG 11 ¢ 1iquid
fr%%@iﬂ% medi um WD 2005/ 073300 PCT/ GB2005/ 000311 -
19 orous bodies in the form of noul ded bodi es may be
made by pouring the liquid mediuminto a nould and

ling the |jiquij di um by the fluid f '
b) oL a2 pF B (B mpPEtRt Gt ha FRUCTRTIN o
ke Ayl ¢adrbedi l%idtlg'e EhbEEH th Qﬂ@d'ﬁ??ld'ism&@iﬂne;d
u

into a pre-cool ed noul d surrounded by id freezing
medi um The frozen liquid nmedium may be freeze-dried

c) by ceo)%ELoﬁié]%ﬁQeliquid medium with the fluid freezing
medium at a temperature below the freezing point of the
liguid medium for a period effective to rapidly freeze

the liquid medium; and

(d) freeze-drying the frozen liquid medium to form the

bodies by removal of the liquid medium by sublimation.

The intimate mixture of the surfactant in the liquid medium may
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
cooling of the liquid 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
cooling of the ligquid medium may be accomplished by dropping

drops of the liquid medium into the fluid freezing medium.
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frozen liquid nmediumto high vacuum The conditions to

be 10 used will be well known to those skilled in the
wanvosanstob he vacuumto be applied and the ti mecraas5/000311

shoul d be such that all the frozen |iquid nedium

present has been renoved by sublimation. 15 In the

case of noul ded porous bodies freeze-drying may take

place with the frozen liquigl rediumstill in the

nmould. Alternatively, the frozen liquid medi um may be

removed from the nould and subsequently freeze-dried.

pordud h%éafgge Aryho9sstePofBYoReaper boaied £9L UR hlde by
around 72 hours in order to obtain the porousS bodies

pomflmgwetlm ebequidimedhunomtahe abeld prdcessling the

era ses Lnzwat er_emu
ll%b%%rw% Ma %oﬁﬁ?nﬁ%ﬁ%daaﬂ%%ﬁln%haselgﬁd ajls'n a preferred
préiSEON f ntw@élsln@éﬂutpbﬁseo midliee sbh d@éanbodsekbyl kjeattiguid
as an emulsifier for the enulsion. Surfactants

med LR abt PPGFeRsEnE] 2nRFeT¢Perad | AOBi ¢- PRrRauefedsby fluid

éggq ferably have an HLB value in the range 8
tx é?‘ﬁ?t |§ preferred that the surfactant is present

in t he Iqu|d WD 2005/ 073300 PCT/GBZOOS/OOOBll - 20
ium i a concentration of apout 10 bout 60% b

Wen TP SPRTHBTYTEY Ha® s FaEean Fl? BYe%HPSFﬁg the

fréi@n ligeid AEgium 8 ﬁlgx@n@%&u@tImeo&oﬁa%&oﬁs"/%%e
about 40 % by weight and a yet nore preferred

usedrickeht rke i vall skapent to0these oslkbbled 250 brewerghand the
vadiify S SO0LLQuoLS  OLLaPhASE: Ol 1 DO0L! ShBAIEI BE ouch chac

S1 0N era conprises a naterila
allrﬂhécff$£ENMIIqﬁh@ medium present has been removed by

sublimation.

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

the mould and subseqguently freeze-dried.

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

invention.

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

the emulsion.

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

It is preferred that the surfactant is present in the liquid
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conti nuous phase, which freezes at a tenperature above
the 10 tenperature which is effective for rapidly
wonesarsagot he aqueous nedi um and which is renmpealB0034000311
sublimation during the freeze drying stage. The
di sconti nuous oil phase of the enul sion may be
selected 15 fromone or nore fromthe foll ow ng group
of organic solvents: al kanes, such as heptane,
n- hexane, isooctane, dodecane, decane; 20 cyclic
hydr ocar bons, such as toluene, xylene, cyclohexane;
- : i.chl thaher S 1
me%ﬁ%ﬁgggg%ﬁ%%e, trlc'ﬁﬁfgﬁgﬁﬁgﬁg@(gifg?oforn),68 by
we ffidhinr More hpos emthigne el $wt fTacthnt okt hanesent esthetke
. such as.ethyl acetate, 30 ketonges ,such as, 2-but.anone, o
11 G DI S0 PO GO 25T 2 of ner s Bagh 20 ®
by afe 118t itla ef hetys ottt er Syedd coshdégonesi suchs agbout 5%
cyclomet hicone; 5 and m xtures thereof Preferably,
to teHwowy g B oredet conpri ses from about 10 %to
about 95 % v/v of the enulsion, nore preferably from
about 20 %to about 60 %v/v. A preferred solvent is
Thee ol sohexaitaiass 1di T hehdseezf ngheod i - D - wycéohexabheios
hi gher_ than that of water ,and the specjfic hea .
DTRESRITYY JOFOELRID o EHEE T L mih Fous {HReCTRLE Bith the
cotat®loud Pisadddupescy apisk S £ezi N9 ©dmpdea FHE ShBBve the

temperature which is effective for rapidly freezing the
aqueous medium and which is removable by sublimation during

the freeze drying stage.

The discontinuous oil phase of the emulsion may be selected

from one or more from the following group of organic

solvents:

. alkanes, such as heptane, n-hexane, isococtane, dodecane,
decane;

. cyclic hydrocarbons, such as toluene, xylene,
cyclohexane;

] halogenated alkanes ,such as dichloromethane,

dichoroethane, trichloromethane (chloroform),

fluorotrichloromethane and tetrachloroethane;

L] esters such as ethyl acetate;

] ketones such as 2-butanone;
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* be %%?%E?e%u??o

Preferably, the fluid mediumis at a tenperature bel ow
the 15 freezing point of all of the conponents and is
wonefsaradoby at a nuch [ ower tenperature to faecCridBaoes/000311
rapid freezing. The fluid freezing mediumis
preferably a liquified substance which is a gas or
vapour at standard tenperature and pressure. The
liquified fluid freezing-nedium my be at its 20
boi ling point during the freezing of the liquid nmedium
or it may be cooled to belowits boiling point by
externnal coolin aps. - The, fluid freezi ng medi um nmay
oﬁgegﬁyln%ggé%f the foll owi ng group;
liquid air, liquid nitrogen (b.p. -196C), |iquid
amonia (b.p. -33C), liquified noble 25 gas such as

e argonlatilbmetyetihabbdyenaned hydhoear epaleuehhiasone;

trichl oroet hyl ene, chlorofl uorocarbons such as Freon
(RTM, hexane, dinethyl butene, isoheptane or cunene.

an i ese®fthergani ¢ |iquids and solid carbon di oxide
may al so be used as the fluid freezing nedi um

Exanpl es of suitable m xtures 30 include chl oroformor
ang, oL | bag; gLoxi 3446 andndiheblyl 10 5 ¢
iy ?%%%*@%?%%ngﬁ%géﬁﬁeg‘?i“‘ioéc:). WO 20087073300
ab®&d/ EB2905/ 0068 1the- eR@1lsThe, f hord pediamabiyr émovedbout

during freeze drying, preferabl under, vacuum.and_i s
20 5% ot @r BBPY- capt 61 BAVF of PRI BLECTEET e vary e 28
thd Of ARG nbePBERAL M Gy d1RBELARS Sis 2ASReef the@XHhal OF aBder
econony, l1quid nitrogen is the preferred 5 fluid

andl ridey ispgChEHE UpsatTveperiFyi 6ps afdobgprbal 1y Pirdpacwgr than
end95 (GO 008, MLt el b 0 SEuticn
stirring bar, a honogeni zer, or a rotator
Preferably, the fluid medium is at a temperature below the
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 vapour at standard temperature and
pressure. The ligquified fluid freezing medium may be at its
boiling point during the freezing of the liquid 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; ligquid air, ligquid nitrogen
(b.p. -196°C), liguid ammonia (b.p. -33°C), liquified noble
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 as
the fluid freezing medium. Examples of suitable mixtures
include chloroform or acetone and solid carbon dioxide

(-77°C and diethyl ether and solid carbon dioxide (-100°C).
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10 nechanical stirrer. The porous pol yneric bodies

produced usual ly conprise of two types of pores. One
wO20dsr0as300 he sublimation of solid ice. The ot her/GaE20/000311

of pore structure results fromthe 15 sublimtion of

the oil phase. The nethod for producing porous bodies

according to the present invention, wll now be nore

particul arly described, -bg2way of exanple only, wth

reference to the acconpanying 20 Exanpl es. Exanpl es

25 In the Exanples that follow the dissolution tinme is

Th€e§§uﬁ§dmea§uHﬁﬁ%gr%nﬁ%%@h%@rﬁﬁgpkﬁégéé'E%y%ﬂgwnﬂ?é%erably
bodi es, which was stirred gently with watér until the
ungeirr vagumink eode iwapredlezablyo cebsuspd e ndume atDue to

' t 1 xtyr.e becane lear to_the eye was
e e 40 P s ST MEF 81 ¥ e L 50 B S00SR P800
exPGTEGBA08RH08R3hbmy, 23 quike nfkeezendrise kHds ef-dRSrH
Edwar ds Supernodul yo. This was operated with an
flyier AgeeFaBgumesavDl-2nbar and at -50 C. 5 Exanple 1 -
Hydrophilic Surfactant ig of sodi um dodecyl sulfate
(SDS) was dissolved in 5n of water. To this aqueous
Theokutil shonas aadd &gl caidyoprepbreddunderSmonditions which

cycl ohexane with yigorous.stirrin usi ng RM1 10
argAGPOL| KACHRALPe CECRP S LLFHe 1BnihS! i troriid Sieble, by
usﬁﬁgaﬁeﬂaghEEQc!b%ﬁk@iﬁbtbaggnauﬁbﬁggénﬁ&bggebr§%r%%tator

and the_resulting frozen powder was freeze-dried to
meeBaprigapodérreThe powder was highly porous, rapidly

di ssol ving and di spersed the

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 particularly described,
by way of example only, with reference to the accompanying

Examples.

Examgles

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 dissolution time.
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hydr ophobi ¢ dye quickly into water to forma clear red

15 'solution'. Exanple 2 - Hydrophobic surfactant 20
wWAnEpEd mrent was conducted in order to produeeTiBghisy00311

porous, rapidly dissolving oil-sol uble powders that

di sperse a hydrophilic dye quickly into oil. 0.2g of

sodi um di octyl sul fosuccinate was dissolved in 4 ni

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
ThE XA A - 1 INE: UL 005 | 2 RS AP §1E%é¥ﬁ9db?%8 | fAykdyas

trogen using a trigger spray and resu

opéraumdlmeweanmmsefa@ezeadmmmefoOfbmhaa poddet. 30 °C.

Thi s powder dissolved readily into acetone to forma
clear 'yellow solution. W 2005/073300
PCT/ GB2005/ 000311 - 24 Exanple 3 - Dissolution of
cocoPAS A 12 5@&[ aqueous solution of sodium ]l auryl

a1t poiesh i 1 g FHERDEX Kao) was prepared by

addlng cocoPAS to delonlsed 5 water. A sanple of the

solution (4 mM) was stirred with a type RM1 Basic | KA
1g pafl el st rdede @pdl @lyl:fa)dnsexemmxGWat)dmasOadd&dmOSml of

form an enul si on having. 75% v/ v of ont i nuou

waltHas etO ﬁ%l%e%%@%%n%%lrwh@ntwes fefon- GBE Progih red

in Im I M4 409 6P1 th 19; L84 r@@fﬁmfﬁe (68¥h§! ONRIAS
pl ace |n a freeze-drier” overnight e sane”sol ution

Basas FiAdepddd be beaisréy) drTippi egul seoenfibsined what sprayed

id nitropge or made i nto., a powder_ by spr ng th
it AT 1 PSR I b SERE e Fasor i, hye ebifting
Fr&Bl S Swas freeze-dried to form a powder. The powder

was highly porous, rapidly dissolving and dispersed the
hydrophobic dye quickly 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 0.0l1g of
direct yellow 50 in 4ml of water with vigorous stirring (as
described in the previous example). The emulsion formed was
sprayed 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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15 placed in a freeze-drier overnight as before. 10ny

of beads (or nonolith, or powder) were added to 2 m
woatero73aand stirred at 250 rpm Using a st opwaPCiiGB20s/000311

time to forma clear solution was determ ned. Results

are given 20 in the table below Table 2: D ssol ution

of CocoPAS Material Dissolution at 5 Dissolution at 20

C C Na cocoPAS >2min - nog4fully 1 min as received

di ssol ved Monolith 2 mn 10 sec 30 sec Beads 2 min 20

sec Powder 35 sec 30 sec 25 WO 2005/073300

5xEfT1 C3200509003 e on25¢ LboGBAsbe seen that the
was significantly
improved by formng it into the porous bodies of the
resent invention. 5 Exanple.4 - .CocoPAS plus
B P s CEMSOEE 1O LHTEPAGL SoM T FEr Y SubT R (£oBRAE:
EMak0 PHREDe X effaR)0) Wass @r%%aka&dsy diBBgtoebra@ties .def@nised
thi s aqueous sol ution 0 was added 1.0g of Tinopal TM

walggR insepohe of wicHadusienhihavi RSVREbFBed with a type
Rt lddi 0 7xAN eac?é&‘% félt%rn]:rfegr x4 éfg?cﬁg%t%%g}érsg (5 HD dnlalsq Uhlled to

Hi tT10gen usi iy a gger spr ay “an
fofri crerRmpoBilen Masirdg gszeviri efl dizdontimaopewsieise .15 A

sanpl e was al so made contai ning 30%v | oading of the

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 emulsion
into liquid nitrogen, or made into a powder by spraying the
emulsion into liguid 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 rpm. 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 Dissolution at 20
Oc Oc
Na cocoPAS >2min - not fully 1 min
as received dissolved
Monolith 2 min 10 sec 30 sec
Beads 2 min 20 gec
Powder 35 sec 30 sec
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fluorescer, i.e. Il g Tinopal and 2.3g of coCOPAS with
40mL. water and 40nil di chl oronet hane. Both sanpl es
wdizemsmrszead qui ckly into water to give clear 20CT/GB2005/000311

"solutions'. Exanple 5 - CocoPAS plus fluorescer in
products: 25 Sanples of the 10% and 30% | oaded bodi es,
prepared as disclosed in Exanple 4 were added to

Bril hante (ex Gessy Lewer2s5 2004) base fornul ation

wi t hout any fluorescer present. This was done in
proprortions to give final products with 0.05, 0.1

It g‘aglz %ﬁ%;’g&@eﬁ %ﬁ%@ﬁﬁ@%é@émﬂﬁﬂ o mS0- Ahenehapgsrh8 was

eness ta G on cloth nonitors, before

s1icanid iafarerl ywashp ngve delsy covmpeiregl Wi tintdathebpareed hplies
f%%$5/073300 PCT/ GB2005/ 000311 - 26 with two contro
of AR IHs: 1Y Br1hant e base with the addition of

O. 1wt % fluorescer on product, added by dissol ution
into ethanol - the 5 "ideal situation'. b) Bril hante
base with the addition of O0.lw% fluorescer on

Exa%@%ucfi ' SS é@@ﬁﬁ@gi@; ”Pﬂhﬁg gespirfactant. 10
otton, nylon and
pol yester. Results are shown in table 3 below Table

9g ECodNHd NgsSa vanl garyl esulshdve G BleAl a1 GPEB| t axXao)
prod. Cotton Nylon Polyester Con. - 0.1 Ethanol 2}.94
waggligss@gl ey Incha0 mlodd WRHEhni tO 2tleEs gaggeguigsolution

was added 1.0g of Tinopal™ SOP in 120ml of dichloromethane
with vigorous stirring. The emulsion formed was sprayed into
liquid 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. 1g Tinopal and 2.3g of cocoPAS with 40ml
water and 40ml dichloromethane.

Both samples dissolved guickly into water to give clear

‘solutions’.

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
Lever, 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 formulation.
The change in Ganz whiteness (Delta G) on cloth monitors,

before and after washing, was compared with that obtained



w0GoBA 710047 5d 30% 0, 05 CocoPAS 12. 86 22.27 B8C8&B2815/000311

witd R orsobdbl £oRREDMS: Hodi es

a)

2 5a 10% 0. 05 CocoPAS 18.34 26.08 6.90 5b 10%0.1
CocoPAS 21.68 33.35 9.11 5c 10% 0.2 CocoPAS 27.09

30% 0.1 CocoPAS 19.69 30.34 8.97 5f 30% 0.2 CocoPAS
24.99 36.02 10.46 15 Fromthe table it can be seen
that the nethod of the invention gives deposition of
fluorescer which is conparcabl-e w th dosage of
fluorescer in ethanol. WO 2005/ 073300

PCT/ GB2005/ 000311 - 27 CLAIMS 1) Water dispersible
5 conprising a three

di mensi onal open-cell lattice containing: (a) |ess
than 10% by wei ght of water-sol uble polyneric

mater.i-al_ ot her_than..a surfac nd.-1 ) %
by SR DT et T arite "R R o Pl acthEpragter
an drtgrisddt v oh dd@d asy neassts ek yn  IBESUeYhanol - the
porosinetry, (as hereinafter described) of at |east
abouitder ki $ 4B PINPor ous bodies as clainmed in claim1
wherein the bodies are in the formof powders, beads
or noul ded bodi es 3) Porous bodies as clainmed in claim

b) 1 Bricdlme hdes airith the addition of 0.1iwt% 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. Loading | %wt on carrier Delta G Delta G Delta G
prod. Cotton Nylon Polyester
Con. - 0.1 Ethanol 21.9%4 38.15 8.88
1
Con. - 0.1 Nonionic 2.95 8.89 1.74
2
5a 10% 0.05 CocoPAS 18.34 26.08 6.90
5b 10% 0.1 CocoPAS 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
5e 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.
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20 the polyneric material is a natural gum a
pol ysacchari de,.a cellul ose derivative or a

woaozpasyoer or copol yner conprising (co) MONORETAB2005/000311

sel ected from- vinyl alcohol, acrylic acid, 25

met hacrylic acid acrylam de, nethacrylam de
acryl am de net hyl propane sul phonat es

am noal kyl acryl at es 30 amaibat kyl met hacryl at es

hydr oxyet hyl acryl ate WD 2005/ 073300 PCT/ GB2005/ 000311
- 28 hydroxyet hyl nethyl acrylate vinyl pyrrolidone

cnyiMg| imdazole vinyl amnes 5 vinyl pyridine
et hyl enegl ycol ethyl ene oxide ethyl eneimne

1)

2)

3)

styrenesul phonates 10 et hyl enegl ycol acryl ates

et hyl enegl ycol nethacrylate 4) Porous bodi es as

claimed in claim3 wherein the cellulose derivative

i s Betect@ispeosixbatdmnwgter sdbulkyeogbucan, bodies

cel | ul I
céﬁﬁ?fsfggtgtghrggtgymggéigégfebpen—cell lattice

containing:

(a) 1less than 10% by weight of water-soluble polymeric

material other than a surfactant, and

(b) 5 to 95% by weight of a surfactant, said porous
bodies having an intrusion volume as measured by
mercury porosimetry (as hereinafter described) of

at least about 3 ml/g

Porous bodies ag claimed in claim 1 wherein the bodies

are in the form of powders, beads or moulded bodies

Porous bodies as claimed in claim 1 or claim 2 wherein
the 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,

methacrylic acid

acrylamide,

methacrylamide

acrylamide methylpropane sulphonates
aminoalkylacrylates

aminoalkylmethacrylates

hydroxyethylacrylate
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nmet hyet hyl cel | ul ose, hydroxyet hyl -cel | ul ose,
hydr oxyet hyl net hyl cel | ul ose, hydr oxypropyl cel | ul ose,

woypadrs@ayzoo opyl net hyl cel | ul ose (HPMO), PCT/GB2005/000311

4)

hydr oxypr opyl but yl cel | ul ose, 20

et hyl hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose and
its salts, or carboxynethyl -hydroxyethyl cel | ul ose and
its salts 5) Porous bodi-ee8&s clainmed in any preceding
claimwherein 25 the surfactant is non-ionic,

anionic, cationic, or zwtterionic 6) Porous bodies

LRk Bic R eced e €1 ai m wherein  the

sur g%{anti?gysoli at anbient tenperature 30 WO
2068/My7A3300- RETYAEBRO05/ 000311 - 29 7) Porous bodies
as _cl ai-med . precedi ng claimwherein the
surfjﬁt}f njtmjlg %Cg%/ect ed from et hoxyl at ed
trivglnteerdmthesss fatty al cohol et hoxyl ates; al kyl phenol
et hoxyl at es; fatty acid ethoxylates; fatty am de 5
etWﬁQM%nR%?l Ht®y am ne et hoxyl ates; sorbitan

ated sorbitan al kanoates; al kyl
et%%%@ﬁﬁ%géif%?yéonics; al kyl pol yglucosi des; stearo
ethﬂxyykmms oxd&gl pol ygl ycosi des; al kyl et her
sul f at al kyl et her carboxyl ates; al kyl benzene
sul§T9Re %elni Gl kyl et her phosphates; di al kyl
smggy%gﬂé Sfondd&yl sulfonates; soaps; alkyl
sul fates; al Kyl carboxyl at es; aIkyI phosphat es;
pammﬁykﬁ@ﬂg¥XﬁQﬁQ§£Y%%%%ﬁdary n- al kane sul fonat es;

alm%%fﬁégég L%{(%ggﬁghryfg%glonate

Porous bodies as claimed in claim 3 wherein the
cellulose derivative is selected from xanthan gum,
xyloglucan, cellulose acetate, methylcellulose,
methyethylcellulose, hydroxyethyl-cellulose,
hydroxyethylmethylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose (HPMC),
hydroxypropylbutylcellulose,
ethylhydroxyethylcellulose, carboxymethylcellulose and
its salts, or carboxymethyl-hydroxyethylcellulose and

its salts

Porous bodies as claimed in any preceding claim wherein
the surfactant is non-ionic, anionic, cationic, or

Zzwitterionic

Porous bodies as claimed in any preceding claim wherein

the surfactant is solid at ambient temperature
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sul fonates; fatty amne salts; fatty diamne salts; 15
guat ernary ammoni um conpounds; phosphoni um

wourodsacszmnt s; sul foni um surfactants; sul f onXxORCUMGB2005/000311

7)

8)

surfactants; N al kyl derivatives of am no acids (such

as glycine, Dbetaine, am nopropionic acid);

i m dazol i ne surfactants; am ne oxi des; am dobet ai nes;

and m xtures thereof 20 8)2%orous bodies as clained in

any preceding claimwherein the porous-polyneric

bodi es have water soluble or water insoluble

mtEst@ahs bogbeposatethimi®d iheanpopyseedingatlath wherein
9) Water sol uble porous. polymeric bodies as clainmed in

cl ditR SWRAEF eF AT hksS R P C et ubremnatkerutaFedsel ect ed
f | er yi 4@ 1S3 At .
F Q- MRf LEe SPELD eg%&%%quﬁib$@ @Ehﬁ%%ﬂgtggfaalkylphenol

fluorescers; acti m nium ¢ ro te;
t r atshioxywhe tets al £30tx onpl @ xeshosegdatss bl fathyngmide

cat al.ysts; water_sol ubl e polyners: .

i UTTORE T T ain Wepeht HGKeT | © BerdL ey SOTR tan

2005/ 1073390 £CTLGBR005 H0934: £ an 391 kRROIBEY ; 28Tky1
secondary al cohol_sul phates containing greater than

C8 iyl akr® h RFUresEqs es2 sl ceplydbycyaides sofbippeol

oor i c ; | ai n . .
el PR ety dRie T By Te il ey s
antd hylether gendsyladd daakyibengentd ; suskonates;

i ghteni ng agents; fluorescing agents; antifoans;
hagarlli:m&%rﬁ%@s%a&ﬁ%a Feptiret cowhf PFUrT Ho= BgRnt 81ky1
skidy; candh & ONi BRI Bey HYE$T £V PE Ot £CE, N0 2P68%kSiates;

alkyl phosphates; paraffin sulfonates; secondary n-
alkane sulfonates; alpha-olefin sulfonates; isethionate
sulfonates; fatty amine salts; fatty diamine salts;
guaternary ammonium compounds; phosphonium surfactants;
sulfonium surfactants; sulfonxonium surfactants; N-
alkyl derivatives of amino acids (such as glycine,
betaine, aminopropionic acid); imidazoline surfactants;

amine oxides; amidobetaines; and mixtures thereof

Porous bodies as claimed in any preceding claim wherein
the porous polymeric bodies have water soluble or
water insoluble materials incorporated into the

polymeric lattice

Water soluble porous polymeric bodies as claimed in
claim 8 wherein the water soluble material is selected
from water soluble vitamins; water soluble fluorescers;
activated aluminium chlorohydrate; transition metal
complexes used as bleaching catalysts; water soluble

polymers; diethylenetriaminepentaacetic acid (DTPA);



10 bl each or bl each precursors; antioxidants;

i nsecticides; pesticides; herbicides; perfunes or
wonesirsons thereto; flavourings or precursorsPCHEB03/000311

pharmaceutically active materials; hydrophobic

polymeric materials and m xtures thereof. 15 11) A

nmet hod for preparing water dispersible or water

sol ubl e porous bodi es conmptd st ng a three di nensi ona

open-cell lattice containing 20 (a) |ess than 10% by

wei ght of a water soluble polyneric material and (b)

5 tor B Pyan@i ghdoday Sal aedbantul SRk e POEOHBaining

bodi es havi ng an_intrusion volume as neasured by 25

nerEERYt Por oI mets CRas! eI Haf PBrnéskerepebliebeoht

| east about 3 nmug with the proviso that said porous

bodi es are not spherical beads having an average bead
10di dieter sdl@le twosrms IGotymerisi bgdide sbepsabhed W

2005/ 073300 .PCT/ GB2005/ 000311, - a)_providing an
PnCTIRIE TR iR BORy nb R R APREFT b The
surdard b | firdim | AriH i SBGH LN bYgPhey L dhRY; @ahdbhEf agent;
freezing mediumat a tenperature 5 effective for
rapskily Iiekizemigng rRgentmi of welresriey soonimg ahelfoams;
liquid mediumw th the fluid ZLn i .
et oy e Bt B TS | o BB b o EreH g fgencs:
meds i f @sndd pesh Dth eddect & yedyes 10uvapirdt yctirgzegthes;
Ii%gid nmedi um _ and .
leach or bleach precursors; antioxidants;

insecticides; pesticides; herbicides; perfumes or

precursors thereto; flavourings or precursors thereto;

pharmaceutically active materials; hydrophobic

polymeric materials and mixtures thereof.

11) A method for preparing water dispersible or water
soluble porous bodies comprising a three dimensional

open-cell lattice containing

(a) 1less than 10% by weight of a water soluble

polymeric material and

(b) 5 to 90% by weight of a surfactant, said porous
bodies having an intrusion volume as measured by
mercury porosimetry (as hereinafter described) of
at least about 3 ml/g with the proviso that said
porous bodies are not spherical beads having an

average bead diameter of 0.2 to 5mm

comprising the steps of:
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d) freeze-drying the frozen liquid nediumto formthe
porous bodies by renoval of the |liquid nedium by

weubdsioreod on. 15 12) A nethod as cl ai ned i n cl aCmGB2005/000311

wherein the cooling of the liquid nmediumis
acconpl i shed by spraying an atom sed enulsion into
the fluid freezing nmedium by dropping drops of the
emul sion into the fluid freédzi-ng 20 medi um or by
pouring the emulsion into a nmould and cooling the
emul sion in the nould. 13) A nethod as clained in

cl aiarh 11 pervidingereiimttimatepoi yinerd ofmaher pal yiner i
natural gum_ a_pol charide, 25 a cell ul gse )
deri vat i tSFlﬁfh 8%F?ﬁ%¥%6?t%@bd¥&ﬁb9188 rPREHG
(co)mononers selected from- vinyl alcohol, acrylic
acid, 30 nethacrylic acid acrylamnmde, WO 2005/ 073300
PCT/ G3200%,906314 a -f13pd fwehatry Ieedide abceyteanpeimture

met hyl pr p@gga : 1 poal kyl acryl at es, N
aninoalk%?%ggﬁgg%y a esgglﬁéglgggﬁﬁ%%ﬁ %%%y?ég%lé medium;
hydr oxyet hyl net hyl acryl ate vinyl pyrrolidone vinyl
inid?zole , L X , ' _

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 liguid medium; and

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

sublimation.

12) A method as claimed in claim 11 wherein the cooling of

the liquid medium is accomplished by spraying an
atomised emulsion into the fluild freezing medium; by
dropping drops of the emulsion into the fluid freezing
medium or by pouring the emulsion into a mould and

cooling the emulsgion in the mould.

13) A method as claimed in claim 11 or 12 wherein the

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,
methacrylic acid

acrylamide,
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vinyl amnes 10 vinyl pyridine ethyl eneglyco

et hyl ene oxi de ethyleneimne styrenesul phonates 15
webtsloessegl ycol acryl ates et hyl enegl ycol net haecyiGBrens/000311

14) A nethod as clainmed in any one of clains 11 to 13

wherein the surfactant is non-ionic, anionic,

cationic, 20 or zwitterionic 15) A nethod as clained

in any one of clains 11 to3%24- wherein the surfactant

is solid at anbient tenperature 25 16) A nethod as

claimed in any one of clains 11 to 15wherein the

sur figthasrylasigle HLB val ue of 8 to 18 17) A nethod

as
sur

LATID SIS ot o

tri ghyeesldes achkatibyead) cohol et hoxyl ates; al kyl pheno
et hoxyl ates; fatty acid ethoxylates; fatty am de WO

2005M8 79345 YPOELEBEO03R066311 - 33 et hoxyl at es;
f at ] ;. sorbitan al kanoat es;
byt e I AnEs

et hy

at anoat es; al kyl ethoxyl ates;

pl uhgdirosyeahkymepblValcuydsitdes; stearol et hoxyl ates;
al kyl, | yal ycosides; al kylether sulfates; 5
alkyﬁggﬁeﬁgﬁngégﬁpétes; al kyl benzene sul f onat es;

al kyh gi-hes mphgasphat es; di al kyl sul fosucci nates; al kyl
sul fonat es; soaps; al kyl sulfates; al kyl carboxyl ates;

14)

15)

16)

17)

vinyl amines

vinyl pyridine
ethyleneglycol

ethylene oxide
ethyleneimine
styrenesulphonates
ethyleneglycolacrylates
ethyleneglycol methacrylate

A method as claimed in any one of claims 11 to 13
wherein the surfactant is non-ionic, anionic, cationic,

or zwitterionic

A method as claimed in any one of claims 11 to 14

wherein the surfactant is solid at ambient temperature

A method as claimed in any one of claims 11 to

15wherein the surfactant has an HLB value of 8 to 18

A method as claimed in any one of claims 11 to 16
wherein the surfactant is selected from ethoxylated
triglycerides; fatty alcohol ethoxylates; alkylphenol
ethoxylates; fatty acid ethoxylates; fatty amide
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al kyl phosphates; paraffin sulfonates; secondary n-
al kane sul fonates; al pha-ol efin sulfonates;

woO2edshu7saoat e 10 sul fonates; fatty am ne salts; PERIGBR005/000311
di am ne salts; quaternary ammoni um conpounds;
phosphoni um surfactants; sul fonium surfactants;
sul fonxoni um surfactants; N al kyl derivatives of
am no acids (such as egCiﬁ@,’ bet ai ne, am nopr opi oni c
acid); imdazoline surfactants; 15 am ne oxi des;
am dobet ai nes; and m xtures thereof 18) A nethod as
cl aiskd@xyA adleai im Bt herdine efdaxliarae soxiganis

an Qi-h-in-water si,on, 20 _19) t.hod as cl ai in
%lkfﬁﬂ%%gés éﬂﬂﬂgatﬁg%é%ﬁ%%ﬁﬁﬁghgﬁp §§§§% Sirﬁ;§§a

claim erein
enulexihoxydeted ;S esl ukdbriias ;900K vl iRl wiodides; stearol
emul sion 20) A nethod as clained in claim 18 wherein

t he SFHOFHY: n By - G SO LImRT sealfates;
20 19 1 AQ%RY VB Ofa e el s Zhe ARidod &as,

claimed in claim18 ereln the™ discontinuous phase
of wA&ydmilhsiroplicsdeltectediifaldyl 3F0ildldamssinayed i calkyl

hydr o bons; hal ogenat | ka ;. WD 2005/.0733Q0

TR I00S 503 FEAER AL Rt o e Ao Kk e owylates;
vol atiikhe evdphatidd ;Conas And JArddiaed hat@dnddy n-
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Cconpuiatiegrawdgt emmealiuid eompounds; phosphonium surfactants;
sulfonium surfactants; sulfonxonium surfactants; N-
alkyl derivatives of amino acids (such as glycine,
betaine, aminopropionic acid); imidazoline surfactants;

amine oxides; amidobetaines; and mixtures thereof

18) A method as claimed in claim 11 wherein the intimate

mixture is an oil-in-water emulsion

19) A method as claimed in claim 18 wherein the
discontinuous phase of the emulsion comprises 10 to

95% by volume of the emulsion

20) A method as claimed in claim 18 wherein the
discontinuous phase of the emulsion comprises 20 to

60% by volume of the emulsion

21) A method as claimed in claim 18 wherein the
discontinuous phase of the emulsion is selected from

alkanes; cyclic hydrocarbons; halogenated alkanes;



10 polyneric materials, surfactant and a hydrophobic
materi al fornmed by exposing the porous bodies of claim

we 2078890t he hydr ophobi ¢ materi al contai ned t ReT&IBR20d5M00311
an aqueous nedi um 15
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esters; ketones; ethers; volatile cyclic sgilicones and

mixtures thereof

22) Solutions or dispersiong comprising water soluble
5 polymeric materials and surfactant formed by exposing
the porous bodies of any one of claims 1 to 10 to an

agueous medium.

23) Solutions or dispersions comprising water soluble

10 polymeric materials, surfactant and a hydrophobic
material formed by exposing the porous bodies of claim
8 having the hydrophobic material contained therein to

an agueous medium.
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