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WD 2005/ 073296 PCT/ GB2005/000315 - 1 POROUS
MATERI ALS AND METHOD OF PRODUCTI ON THEREOF 5
waewkniraé Field The present invention rel at eSP€DGB2005/000315
porous materials that are soluble or dispersible in
aqueous nedia and to nethods of 10 produci ng such
porous materials. Background of the Invention 15 CQur
co- pendi ng i nternational pdtent application
PCT/ GB03/ 03226 describes the formati on of porous beads
conprising a three dinensional open-cell lattice of a
wat er -PCROUVSOHMETERIALEE AND NMETEOD aOF \RRADUSTIaNeTHEREdREad
dianeter 1n the range 0.2 to 5mm 20 These are
typically "tenplated materials forned by the renova
of a non-aqueous dispersed phase froma high interna
phase enul si on. The beads are freeze-dried to renove
the bul k of the aqueous phase. This | eaves a 25
"skeletal' formof the enul sion behind. The beads
di ssolve rapidly in water and have the remarkabl e
TePhAPELIYFiBAE a water insol uble conponent dispersed
Inthe emulston prior to drying can al so be dispersed
in water on solution of the beads. Surfactant is

Th%%ﬁ%%%é%%5?%§§§?goﬁgrgﬂa%ggl§Bfbggouéonxgggqgﬁgol%%%ﬁare

soluble or dispersible in aqueous media and to methods of

producing such porous materials.

Background of the Invention

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 5mm.

These are typically ‘templated’ materials formed by the
removal of a non-aqueous dispersed phase from a high
internal phase emulsion. The beads are freeze-dried to
remove the bulk of the aqueous phase. This leaves a
‘skeletal’ form of the emulsion behind. The beads dissolve
rapidly in water and have the remarkable property that a
water insoluble component dispersed in the emulsion prior to
drying can also be dispersed in water on solution of the

beads. Surfactant is typically present as an emulsgifier.
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There are many instances in personal care products
such as deodorants, skin and hair cleaning or care
w@e@dontgs or in  househol d products such as | apeitiG$2005/000315
cl eaning and care products or househol d cl eaning or
care products for hard and 5 soft surfaces where it is
desirable to adm ni ster hydrophobic materials in an
aqueous environment. Becauge -of the hydrophobic
nature of these materials they are often reluctant to
di sperse in an aqueous environnment. A non- limting
ThE&XARFE BinguchsBanaéerial pkssdhutl eaaaThkrbaliseslBuch as
known as IrgasanTM, a chlorinated di-phenyl _ether .
deedppoung: @lslmw@@oﬁ@lf29heanéﬁgo%pﬁéﬁsxyjyfﬁﬁéﬁaﬁ) or in
.S 1 j d_anti ri 0 is
e e i
produtts ber advasthgedusleanhageoa caeenproflucagi doy hard and
forning a soIution,of,Triclosaalmﬂﬁhout the %5 use of
sofpetithl 2€BFVBHEESof tat Raf PRETPRLSTHE BPESEAE Fhventi on
hy&foﬁggﬁﬁénﬁQt@kEQlBh?npéﬁdH&hé@ﬁsoéanQbﬁ&enWhlCBe@h@se of
not™ beads and which have | ower |evels of surfactant
therlesénophobigr netubesefi pheer ohtemeéaliyvEReyoarenciten
ccordance wth a first_as f iy Lon, re
re %Ctﬁggpg8vﬁ%gaegsﬁo%8u§%b§§§gﬁﬁfc%QﬁéEgéﬁ%bFé érkg%
1idispegsehheple o8guaeusanmdiartaipiissirmgcaoshnde (also
di mensi onal open-cell_ _lattice caontaining: % ) 10 to d
knowy, B§ WEHGRENO! - a2pEhyREFPELREL Sl BRI CR %?r Sempoun

(5g@#yg&g@%gfg%%gégCETQIOEQEEQQ§69%%%%§)' This is a widely

used antibacterial compound but is only sparingly soluble in

water at neutral pH. It would be advantageous to have a

means of rapidly forming a solution of Triclosan without the

use of special solvents or alkaline pH.
The present invention is concerned with the production of bodies

which are not beads and which have lower levels of surfactant

present.

Brief Description of the Invention

In accordance with a first aspect of the invention, there is
provided a porous body which is soluble or dispersible in
aqueous media comprising a three dimensional open-cell

lattice containing:

(a) 10 to 95% by weight of a polymeric material which is

soluble in water, and,
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- 3 (b) less than 50 by weight of a surfactant, said

porous bodies having an intrusion volune as neasured
wWhoosoeReary porosinmetry (as herei nafter descrP@EGB2@5/000315

at |east about 3 m/g, and, with the proviso that

said 5 porous bodi es are not spherical beads having an

average bead dianeter of 0.2 to 5mm The present

i nvention al so provides a reet-hod for the preparation

of said porous bodies which conprises the steps 10

of: (1) .cooling an emulsion of: a) An aqueous phase
(b5 Dhasé t\ﬁéﬁf sk SGhhbRrS8E0Rdsphagerab)k , AsRAlkY BBh-ous

solubl e in the aqueous phase 20 to a t enper at ure" at

vvhl kepdipe bewingusblsiphaveipacupbymesski deagnded by

I t b nt|n us,ya

o SEpH ey ok BHPKL PRy (s HefBhabk8H BaLE 1 B 208 ot

emilsasn abdbatns inlggst adal uwethhenet peobtikl ehatt baid

phases are rgnnved | eaving a so¢lid, polyner-containing

| at®PERYS THRIL 86t RES %tpFBHGEéEaF—stHQ?aBPEFPge&nbg’i‘V&rage

large,q seiface-arsa, oWoi €8 gp@atly assists the
solution of Its 30 conponents. WO 2005/ 073296

PCT/ GB2005/ 000315 4
The present invention also provides a method for the
preparation of said porous bodies which comprises the steps

of:

(I) . cooling an emulsion of:

a) An aqueous phase
b) A water-immiscible second phase,
c) A polymer soluble in the agueous phase

to a temperature at which the continuous phase becomes

solid, and

(ITI) subsequently removing the bulk of the continuous and

dispersed phases of the emulsion.

The cooled emulsion retains itsg structure when the bulk of
the phases are removed leaving a solid, polymer-containing
lattice. The lattice so produced is characterised by a large
surface area, which greatly assists the solution of its

components.
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Det ai | ed Description of the Invention In order that
the present invention may be better understood and
w@2005/0229¢ orth into practice, it is described P&l/GB2005/000315

with reference 5 to various preferred features and

particul ar enbodi ments. Water sol uble polyner: The

polyneric material is a material that would be 10

consi dered as "water solubde” by those skilled in the

art i.e. if it forms a honbgeneous solution in water.

Water sol ubl e polyners generally possess pendant
Deg%ql%%rq Yo s d20 2 & OMADSIdvMEior=0 -OH -N(Rl)

) Ich may be the same or
different, are independently H 15 or (O to C4) alkyl,
-N.(R3 R4), (R5) _+_in,whi [

In BEd%Fegééﬁé? F&%Fﬁskeﬁ¥Yeé§¥§§?ﬁ%§ﬁ%ﬁ ent JTE#%%QS?%?d and
carr@e@ otk ¥intc GMCRE e ( RA) iisndebieibd® lerldvREithhireference
may be the same or different, are or éég o) CA%
to apkybus wretaned featprrsrahPeEtE At b rSmREER 5P -
salts thereof 20 groups) on a backbone chain which
may be hydrophobic. Exanples of water sol uble
Watpat WwaEnilkl ergppetymés: i ncl ude: - natural polynmers (for
exanpl e naturally occurring gunms 25 such as guar gum
or | ocust bean gum or a polysaccharide such as
Théj?glrﬁﬁbﬁc ekt &l 05E; 1 s cel hat @sea et haat wyasdf be
exanp

'e xanthan gum xyl oglucan, cellul ose acetate,
con&ﬂdqﬁeﬁﬂawlb@@tenesﬁy@bhgTd@y|gm%§%’skgbled in the' art

. hydroxyethyl cel |l u I OX h t hyl ggl Lyl ofst
l'%degkébrg%vp%e?l%%%é%?g%§%$6%§%%%%€$n£¥hglceIIulosgr

so MR RO0 /3206 BETLCBRDP5HO86345 péndant polar or
ionizable groups (e.g. -C=0, -OH, -N(R;) (R;) in which R; and

R,, which may be the same or different, are independently H
or (C1 to C4)alkyl, -N(Rs;) (R4) (Rs)* in which Ra, Ry and Rs
which may be the same or different, are independently H or
(C1 to C4)alkyl, -CON(R¢) (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, -S0;H or salts thereof

groups) on a backbone chain which may be hydrophobic.

Examples of water soluble polymeric materials include:-

e natural polymers (for example naturally occurring gums
such as guar gum or locust bean gum or a polysaccharide

such as dextran or cellulose;

e cellulose derivatives for example xanthan gum, xyloglucan,
cellulose acetate, methylcellulose, methyethylcellulose,
hydroxyethylcellulose, hydroxyethylmethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose
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15

(HPMO), hydr oxypropyl butyl cel | ul ose,
et hyl hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose and

w0 e@s5/0%rbé s (eg the sodiumsalt - SCMC), or PCT/GB2005/000315

car boxynet hyl hydr oxyet hyl cel | ul ose and its salts (for
5 exanple the sodiumsalt); honopolynmers of any one
of the nononmers listed in Table 1 below, 10

copol ynmers prepared from-two-or nore nononers |isted
in Table 1 below, and m xtures thereof 15 WD

2005/ 073296 PCT/ GB2005/ 000315 6 Table 1 vinyl
dHesl9l,, hya@tioryit ogilbuty IRiinagogds,c aci d

acrylamde, nethacrylam de acrylam de nethyl propane
gGLéﬂgﬁgg@§ye§mx%ﬁgﬁ%ﬂ%%%w|épg?oxﬁmethylcellulose and its
agh RQal eyl wRthagianl Al 651 chydicoxygt hyhacryl ate

hydr oxyet'hyl net hyl acryl ate vinyl pyrrolidone vinyl
crichaxymethys hyidoyplxyathydsellulose and its salts (for

example the sodium salt);

homopolymers of any one of the monomers listed in Table 1

below;

copolymers prepared from two or more monomers listed in

Table 1 below;

and mixtures thereof
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vinyl pyridine ethyleneglycol ethylene oxide
et hyl enei m ne 20 styrenesul phonat es

weehghenegl ycol acryl ates et hyl enegl ycol net harel/GRR@35/000315

25 When the polyneric material is a copolynmer it nmay

be a statistical copolyner (heretofore also known as

a random copolyner), a block copolynmer, a graft

copol ymer or a hyperbranched copol yner. 30 Conononers

other than those listed in Table 1 may al so be

included in addition to those listed if their presence

doesaB¥2 2005/ 073296 PCT/ GB2005/ 000315 7 not destroy

the water soluble or water dispersible nature of the

TesuttTg potymericmaterTat T Exanptes of] suitabl e

homMﬁﬂ%nﬁﬂqph¢kJude pol yvi nyl al cohol, § polyacrylic

aC|d:$fp h crylic aci d, polyacrylam des (such as
sopropy1acry|an1de) pol ynet hacr y{l am de;

polnyad{a/dm:rtesacml ynet hyl acryl am nes, (Jsuch as

pol ydi et hy| am no- et hyl - met hacryl ate and

pol 3N YAIFH i no- et hyl net hacryl at e, 2

pol done, 10 polyvinylim dazol e,

por¥%%%%gi%%%ﬁfﬁé pol yet hyl ene-i mi ne and ethoxyl at ed

deraqmulammd&rmﬁmhylpﬁbpmmmtswlphnnaEE§he bul k density

of érg]ien ar}gylﬁs ryj}/aryéarl c bodies is
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
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preferably in the range of from about 0.01 to about

0.2 g/cnB, nore preferably from about 0.02 to about
w@2@9/0732068, and nost preferably from about OPOBGBR005/000315

about 0.08 g/cnB. 20 The intrusion volunme of the

porous bodi es as neasured by nercury porosinetry (as

herei nafter described) is at |least about 3 m/g, nore

preferably at |east about- 4 Ml /g, even nore

preferably at |east about 5m /g, and nost preferably

at least about 6 m/g. For exanple, the intrusion

noﬁqﬁégﬁra?ytgé @§téf°§bﬁﬁgyé 3rMihgetogd é£s§91€1hgture of
preferably fromabout 4 m/g to about 25m /g, nore

theresenbibl yo frokyadole m@tﬁrigl to about 20nil/g.
I ntrusion volune provides a very good neasure (in
materials 30 of this general type) of the total pore

Exafb Lo of thincdbee BOnOPSlPadiesintltbie poEsenhylalcohol,
| nvent | on. V0 2005/ 073296 PCT/ GB2005/ 000315 - 8 The
pPobEr et bodr ek neyobene khapeY 6F 6t dpoeey 3CTéans des

t : .
(=4 ag PO LE AL SFtonP RSP Ruh il B BYLALERARI N amice;
polm@ctmﬂamemaﬁedpbyymGEhyHasryle@maeson(stcpoasus

t he f 5. di
P0G R MO R OTHaPY bTAC RSBV LRES. BPOdats Vol Broebedino-
et§?f$@%m&@&$£&@@ ap&1y+ %Poﬁﬁﬁfélﬁéoﬁenunbef aver age

anmet er | ess t han nm~ nore preferably in the
POlEW@Ryh}m£@ﬁﬁ@%¢ohB01Yﬁbﬁ¥%Ehéiﬁéaﬁ peeiveFbglrpet h@ine

and! £0,LRDHE. 0 0T aPlles RerBELT Cl €5 and bodies

Product Form:

The bulk density of the porous polymeric bodies is
preferably in the range of from about 0.01 to about 0.2
g/cnﬁ, 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 aﬁ 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
4 ml/g to about 25ml/g, more preferably from about 10 ml/g
to about 20ml/g.

Intrusion volume provides a very good measure (in materials
of this general type) of the total pore volume within the

porous bodies of the present invention.
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Porous bodies as carriers: The porous bodies of the
present invention have utility as a 20 neans of
wo o0osior9@ sol uti on of the polymer, but opti onedT/¢B2005/000315
include within the lattice hydrophobic materials to be
di spersed when the polyneric bodies are dispersed in
an aqueous nedium Dispersion into an aqueous nedi um
of such hydrophobic nmaterials is nuch inproved. 25
The hydrophobic materials may be incorporated into the
lattice by dissolving themin the discontinuous oi
ThPhasowd B Did -thddy ed ein €nall Sbeh &f opdwie €8, tBeads (but
lattice is made. 30 The present invention_also
not mphrekcal rreadurhdeingspeciveragt Upedhsdbpmeter of 0.2

0 Zhah 0 Fo o B ot Doosie et faf bd Tl efthad by ehe
di gnaitesdad t i ad hakbeoly lex@bss non tithanfoaqueduseaddi am
orous bodi es according. to, the gﬁesent i nvepntion,

di IR ST Do PRSI DN FeT t e off pFTDi ¢- the

prd®i& i@ .proddigs use of the porous bodies of the
present i'nvention facilitates this dispersion and in

many cases enabl es hydrophobic naterials to be

Préf%ggw ed nore effectively than previously. This can
g¢ g (Hﬁ?oV%rﬁhe activity of the hydrophobic
materials. For 10 exanple, in the case of Triclosan, a
di spersion of particles can be nade in water but a

e bawderparf ef ntihbeTr avikeosgre démmeter oidiless \rédhrad 2mm,

%g%ge%%g%e%g Y%‘E%bk%e range 1-150 microns,

e non-spherical particles in the size range 0.2-5mm, and,

¢ particles and bodies larger than 5mm.
Porous bodies as carriers:

The porous bodies of the present invention have utility as a
means of forming a solution of the polymer, but optionally
include within the lattice hydrophobic materials to be dispersed
when the polymeric bodies are dispersed in an aqueous medium.
Dispersion into an agueous 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 water soluble polymer
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It may be required to disperse the hydrophobic

materials at the 15 point where the product is being
wais@d/o73206 t hi s case the porous bodies of the PCEEBR05/000315

invention will be contained in the product wuntil it

is used by exposing it to an agueous environnent, at

which tinme the water-soluble/dispersible lattice of

the porous body will break®down releasing the

hydr ophobi ¢ material. 20 The porous bodi es of the

present invention may be used to introduce

anﬂydrhgﬂmbm@o&akemmﬁhﬁlant@hmamﬁaﬁrb Byorex@le to an
ui d roducts duri t he manuf acture of _the
anF%& dipm HﬂﬂqgscggélﬁﬁeQQQﬁﬁQ%QQﬁtqIﬁ?ﬂyﬁ%ﬁﬁﬁnt

inbediesrof Hee RRESERY 25 iRl 1t It HaaMb i

when t he porous bodi es contact an aqueous
maé@?#ﬁé manuf acture rel easing the hydrophobic materi al

inaformin which it can be nore readily

i ncorporated into the product being manufactured. 30

Th@hespaduhebpdiress dodilke: pEesRAt préet iiORefBYoRerised tates
to _transport naterlals to sites where they can be
Ehi s At sRsies Wer 200 s1aeY3 296 PCTREBEXTD ivggoBhsbid onaterials

tol Bd QI RRIuE tasmo@% wemg Ligy ﬁa&%ﬁgﬁﬁ 0t cas
porous~ bodies the need t ransp ["arge” anount s
9r$$tﬂﬁwmﬁm¢aN6beheeaahxﬂmﬁyreﬁutherhydn@p%b@mcfmaﬁémlaléu For

ngs _an saf er ransport of terials mhlch are
e Tﬁinﬂl%ﬂ |§ hgﬁﬁ?dﬂigg ﬁS%ntr% §4°PnCh PRuicies can
be frﬁ)e[d[ﬁ iMatatkeal sutd Ql.'&x‘@%ubgr@ €of HfHee At ah by¥ad nﬁézﬁ’aﬁr%
if stored or transported In orm nay be
undigsplyvscated hewidre E@ﬁ@é%lﬁgbies of the present
invention and stored or transported with less risk of

It may be required to disperse the hydrophobic materials at the
point where the product is being used. 1In 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
aqueous 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
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degradation. 10 The incorporation of potentially

unst abl e hydrophobic materials, for exanple vaccines,
WO RG0an73286 or perfunes, into the porous bodi esPOf/GBR®5/000315

present invention may protect them from degradation

during storage prior to use. 15 Sone specific exanples

of products in which the porous bodies of the present

i nvention may be used are §Pven below. These are

given as exanples only and are not intended to limt

the applicability of the present invention. Those 20
int&i preduchst heBar tonvert hogelegut dapirsduthat ihfke porous

prous. bodi es of the present invention wll _have

bmﬁ%??. thei nesthkr tEPBERORBt 18pEEI RIEHREY efedpmfided can be
avafa@anreswfs?ﬁgo@hcsﬂahmegﬁtt paLactgvhaheasad fsra%@r

the porous 25 bodies of the present invention at the
tramﬁpont ote mayernﬁbﬁuwblchnarﬁ1ppbbnahaé@ynhaza&dpus when

trlclo .. el Lnbazo oct
er BB Ceq Fh e DR ERui ) EEBRTC. B e RO IR iR en,vppag, be
pottat £4 Ny yuRSPEP1 &N £08peLadSorcerhakgdalktebl Yar 1 i ghlilC form
oxi de, WD 2005/ 073296 PCT/ GB2005/ 000315 - 11
maAne® dAREPEPPrabedt inbp ERanpPEOus| hedpsri ORi bhe Dpxkissnt

im%c%x@@l@ﬂié‘zgdag@@}édf t @%Qﬂ@n}aﬁréeﬁt hyknesans! poky 3s

uoresci ng agents or exa .
de@r&dbt 5¢2- benzoxazol yl ) thiophene for use on fabrics
(such as cotton, nylon,
The incorporation of potentially 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.

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 applicability of the present invention. Those
skilled 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
bodies of the present invention at the time of use may

include: -

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

zinc oxide.
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pol ycotton or polyester) in laundry products skin
condi ti oning agents, for exanple cholesterol 10

w@eiosfHTaed ng agents for exanple isoparrafin  P@Ei/GB2005/000315

condi tioning agents for exanple quaternary amoni um
conmpounds, protein hydrol ysates, peptides, ceram des
and 15 hydrophobic conditioning oils for exanple
hydr ocarbon oils such as-paiaffin oils and/or mnera
oils, fatty esters such as nono-, di-, and
triglycerides, silicone oils such as

pohy Dyt 514 Qxanesort Cefamsi &0t i gONSYr2Ad: ALKt ures
thereof 20 fabric conditioning agents for exanple

guat er nary ammoni um conpounds having 1 to 3,

pr.ef erabl.y 2 optional | substitufed (C8-C24 )

DR it S0Pt oit oSt 16 1 SgRR At BT By nBhe
or nore ester groups; hydrophobic 25 nmonoparticl es

such as a sucrose polyester for exanple sucrose
tietuardst iroyegeniss | faonesafiple exanptieis (2-benzoxazolyl)

| ydi.net h i1 t.hi ckeni ts f
RGO Gt Y o0t | AP0 LT Tah b SRR, SaERoRs
gt Fd ek diy dfn@?l’csgwé/étc@f)' 14 0588 AE, 20054 0d3£96

PCT/ GB2005/ 000 - 12 dyes for exanpl e dyes
i ntended to change the colour of fabrics, fibres,

skin or hair. UV protecting agents such as sunscreens
Pt e R RS P onRs (R EE (2 Lo ERES
but yl

antifoaming agents for example isoparrafin

hair conditioning agents for example gquaternary 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
substituted (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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met hoxydi benzoyl net hane (Parsol 1789) and
benzophenone-3 (Wvinul M40), ferulic acid. bleach

wo@eooblereh precursors for exanple 6-N 10 PCT/GB2005/000315

pht hal i m doper oxyhexanoi ¢ acid (PAP) or photobl eachi ng
conmpounds. Dispersing the bleach fromthe porous
bodies of the present invention results in the bl each
being nore finely dispersed-and reduces the spot
damage seen when Ilarger particles of the bl each
contact a fabric 15 antioxidants for exanple
Hﬁgéofggbéﬁaﬁ famy §339§EeﬂaedVEEa@hﬁn§e k8l RTour of
ant 1 oxi ants sed on hydroxytol uene sitch as |rganox
bebeoomer Eibkey, as&ihablcehanti.oxi dants such as the
Trollox series. 20 insecticides, pesticides,
her bi ci des that are stored as solid conpositions

. nggEStgégngtgﬁghgg alenmade sUpstREengl ifdd &:bMh1e octyl

sprayi ng ont s or crops 25 perfunes or
feakouychgsanatpr d@arsols MCHer, ebotyphar maceutical ly or

veterinary actiye terials. There i a .,need for ‘

B Pr i brRE Py BeTBete JRaTRhlon 185 FEYT BROROHRE e -3
¢ehsHORr MMbhoutet-ie jbeadilgo i ngest the conposition 30
with a drink such as water. These conpositions

i nteract WD 2005/ 073296 PCT/ GB2005/ 000315 - 13 with
in the oral cavity to relea he active

%Egﬁggzg%gggﬁﬁeﬁ PgeFHEﬁOFﬁgég e8X89P9ﬁe%§ Asumer. By
gggﬁ%gQh@ﬁbﬁgrbﬁ?hBQQEEEQGHE&@aRbKPQfo!ebﬁbt@wléaching
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

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

such as the Trollox series.

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

liquid 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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nol ecul e in the porous bodies of the present
i nvention, 5 pharmaceutical conpositions which neet

wao bios/oreedd can be prepared. In a simlar wayP€DGBR@EE/000315

descri bed above pharmaceutical and veterinary active
ingredients may be fornulated so 10 that they rel ease
the active material into the nasal, occular, pul nonary
or rectal cavities or omn tlge skin where they may act
topically or they may be absorbed transdernmally to
act systemcally 15 By using the appropriate
RetynehkeCmBREELkal ihnthBeokalt ceeit9f tbheepez@ls the active
bodi es of the present invention, porous bodies can be
nageedhantr eharh iAt SBENUARBESERE BYndPei 6RSSYTRs- BY
r r ta.t :
THPORpGrEEERS, ShY: ErabuBER SRRy B DRRECIRERY, poygve
delayeteuthhi tha pembasnbbdﬁperafuthehgsebeem reaened on,
unti| the_pH has c¢hange sui tabl e val ue such
BgamaFﬁuthéﬂzrCS?PPﬁétEJG?‘Su%’ B6di E‘?‘%a% TFomrShé&@ be
%?é?&reﬁhe acidity in the @ tract reduces down the
ract and porous bodi es which disperse hydrophobic
actives only when 25 the porous bodies are exposed to

i gher pH_conditions _enabl e pharmaceutically or
@gt@rﬁh@ﬁ}a5CWPvetﬁaF8PFaﬂ§SF61 58 PEP¥EsE %ﬁm%qu#lcal

Lhe ve&sﬂha@yha&t&gepéﬁg%@da%%gﬁayi be $bomRARted so

I nt act 0 Exanpl es of situations whére the porous
bbdtesheﬁf rhéeapeetsbnt acoiwnt mehearieludagot ¢he nasal,

i ncotporate-.a h droghoblc 2005/ 073296

9&% %%EOO%P&BS@%% 1£ect cavitiegs™dr on the skin where

they may act topically or they may be absorbed

transdermally to act systemically

By using the appropriate polymeric material in the lattice
of the porous bodies of the present ipvention, pPOrous
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 hasg 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

woreaosnirbe such as 5 fluorescers; enzynes; bl eBCTI682005/000315

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 -and JR polyners; fatty

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

matdLPHICt Shie o thG MG Porois DodiRsnerLordiadot ochle

present invention containing hydrophobic dyes in the

pravamif dotalnede of wat er sol ubl e inkjet conpositions. 15

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

Bhadu6EBaystaghe BanydhapRubaL! Aackatashistiy ey
esired hydrophobic fmterials may be introduced by
theousecel st henappespr bareches ; pbydrepbeiy cofpaliyaers for

present |nventjon. ,Qf, ' Cq
BGeReTh: hoSemsamenr ot e et SR e, sfigoones:
wohiebpasnt ba1h gt toge fhleaalks lgewnyleyrirenmdansat exulpHe

use of such | atexes contal ning 25 appropriate

rydvdpReByeapehyers sdegasiiped 39t d 5 RErYESTSipdtsy
%g%?ﬁ%;%? gsééﬁag-oH. S YT QR RHAREH8R P R or black

orous bodies of %he present 1nivention may
dyelsuderwicbiibnrt keco3@ryatititee 1 awadery sologhicts.
materials which will be dispersed when the WD
2005/ 073296 PCT/ GB2005/ 000315

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 dispersed when the
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- 15 polyneric bodies are dispersed in an aqueous
medi um The water soluble nmaterials may be

w0 pmenpe@t ed into the lattice by dissolving PEEGBRIVS/000315
the liquid nmediumfromwhich they are made. 5 Exanpl es
of suitable water soluble materials include:- Wter
soluble vitam ns such as vitamn C, water sol uble
fluorescers such as the 4,1 -bi s(sulfo 10
styryl)bi phenyl disodiumsalt (sold under the trade
name Tinopal CBS-X;, activated al um ni um

polSkeet Oy Al L5 ko 41 EhaPssd | QD AR baheSQITI&IRSN.US e dRater
bl eachi ng catal ysts; wat er sol ubl e pol ynmers such as

solpbllgesteesidlsophvhaki tncamatptedeisro KemthaitigenPyor
os BRIy SV SEILLGH DSR2 e

the present invention may include wthin the lattice,
materials which will be dispersed as 25 very snal
ExagirefcPEsSWH@b leheapsryreliel hdgresiate Mmehsised in
an aqueous nedium These materials may be incorporated
into the lattice by dissolving or dispersing themin

o fBeer! beULE1BEG BENAheMsWehc B st e tpariaus ;bodi es are
made. If the particles are less than 1 mcron,
preferably less than 0.5 30 mcron and they are

i ncor por at into skincare products.then WO, .

« Ybearnsadublectie3sRrano st BE) nby iy 4T0nis (s fo-
i ynobipaehoit digohienusan tagsbhe dinseer $8% trade name
Tinopal CBS-X;

e 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 aqueous 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
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porous bodies are applied to the skin. Surfactant: 5

Surfactant is present at a level of less than 5% in
w0 b@s/opeeous bodi es. The surfactant nmay be nonP¢DGBE(05/000315

anionic, cationic, or zwitterionic. 10 Exanptes of

suitabl e non-ionic surfactants include ethoxylated

triglycerides; fatty al cohol ethoxylates; alkyl pheno

et hoxyl ates; fatty acid etloxyl ates; fatty am de

et hoxyl ates; fatty am ne et hoxyl ates; sorbitan

al kanoates; ethylated sorbitan al kanoates; alkyl
theetMﬁeesS;wilﬁ PhL OBk CadM E\% ke POd &8l 4§ 0BhEE8i spersed

stearol ethoxylates; alkyl polyglycosides. Exanples
pomgfuss lnadild e e cxprl bed faetHm ssiiel ude al kyl et her

sul fates; al kyl ether carboxyl ates; al kyl benzene

sul fonates; 20 al kyl et her phosphates; dial kyl
sursddagitcci nates; al kyl sul fonat es; soaps; al kyl

sul fates; al kyl carboxyl ates; al kyl phosphates;

paraffin sul fonates; secondary n-al kane sul fonates;

- f d S. 4 [ u ate

Su%xarrp rgéselo% rbs%%%g??%a? [ %%?%Psﬁglﬁin%}ggﬁngfﬁgegé the
porfatd odidsne Eabtsurfattayndireay ree sabn sjoglat eanaeyic,

nmoni um conpounds; Phosphoniun1surfactants;

a
catd A%idhi i ST ¥ EcBHtREC sul f onxoni um surfactants. 30

Exanpl es of suitable zwitterionic surfactants include
N- al kyl derivatives of am no acids (such as_glycine,
Exaygla et \WOLDOUS] © 730061 ¢y GZobEr bpesa sinclyge

ethoxylated triglycerides; fatty alcohol ethoxylates;
alkylphenol ethoxylates; fatty acid ethoxylates; fatty amide
ethoxylates; fatty amine ethoxylates; sorbitan alkanoates;
ethylated sorbitan alkancates; 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
sulfonates; soaps; alkyl sulfates; alkyl carboxylates; alkyl
phosphates; paraffin sulfonates; secondary n-alkane

sulfonates; alpha-olefin sulfonates; isethionate sulfonates.

Examples of suitable cationic surfactants include fatty
amine salts; fatty diamine salts; gquaternary ammonium
compounds; phosphonium surfactants; sulfonium surfactants;

sulfonxonium surfactants.

Examples of suitable zwitterionic surfactants include N-

alkyl derivatives of amino acids (such as glycine, betaine,
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am nopropionic acid); imdazoline surfactants; am ne

oxi des; am dobetaines. M xtures of surfactants may be
waizedoeswever it is preferred 5 that only | orCT/682008/000315

of surfactant (preferably less than 3%w, nore

preferably | ess than 1%w) or none at all are

present. Method of Preparation: 10 As noted above,

one nethod suitable for-pagparing the porous bodies

conprises the steps of: cooling a pol yner-containing

oi | -and-water enmulsion to a tenperature at which the

ami EBRLORYOHS Phase)hecaRs 2alind st thgadlenidihe oxides;
renoving 15 the bulk of the continuous and di spersed
amigbbeteinascordingly a further aspect of the present
invention, there is provided a nethod the preparation
of water dispersible or water soluble porous bodies

Mix€ORRE M@ & fdueatd meRsibenalsed) dpereweet |id atd imeeferred
containi_ng:. 10 to 95% by wei ght of I ric
thagaEsdvall hil@vels i @éaréai%a\_%& E %ﬁ?’fﬂpag@ﬁ‘fnﬁ%?? B
33l WRAN bole A AN tonctARGROM QliS RAM a5 havi e
an Irntrdsion volume as measured by nmercury
prepenasi netry (as herein described) of at |east about 3

m/g with the proviso 25 that said porous body is not
a spherical bead having an average bead di aneter of

MetBhod F TSN Ng the steps of: a) providing an
intimate m xture of the polymer in a liquid 30 medium
WD 2005/ 073296 PCT/ GB2005/ 000315

As noted above, one method suitable for preparing the porous
bodies comprises the steps of: cooling a polymer-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: 10 to 95% by weight of a
polymeric material which is soluble in water and less than
5% by weight of a surfactant, said porous bodies having an
intrusion volume as measured by mercury porosimetry (as
herein described) of at least about 3 ml/g with the proviso
that said porous body is not a spherical bead having an
average bead diameter of 0.2 to 5mm

comprising the steps of:

a) providing an intimate mixture of the polymer in a liquid

medium
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- 18 b) providing a fluid freezing nmediumat a

tenperature effective for rapidly freezing the liquid
wore@san29€) cooling the [iquid nmediumw th theP€T/GBe005/000315

freezing 5 nediumat a tenperature bel ow the freezing

point of the liquid nediumfor a period effective to

rapidly freeze the liquid nedium and (d)

freeze-drying the frozen iggui d nmediumto formthe 10

bodi es by renoval of the |iquid nmedium by sublimtion.

The intimate m xture of the surfactant in the liquid

b) NMEireRi HSngPs ef Biab|ry-cahiny | médi-uraer aefbhséRiture
conprising a continuous _aqueous phase containing the

polefifertévanter i dapdddyafiseHing die Adeusd gnedipisise.
When the porous body is to be in the formof a powder
the cooling of the |iquid nmediummy be acconplished
c) bycﬁmﬂnﬂgu;hdimﬂqdﬂﬁnmtdmummetnwmﬂewﬁ&mydifmeeming
atomsed form into the fIU|dfre zi ng, nedi um
Poa Wit (4TS TR e Yl et Both S o es Of the

made Q¥ d REHDY Adie d Igih TR fhR i 1O 8 "B I BRdEreeze

cooli’hg the 1liquid nmediumby the fluid freeZing
mediheml ilgquiad presfiemed®@b process of the invention to
make noul ded bodies, the liquid nediumis poured into
a pre-cool ed nould surrounded by fluid freezing
(d)”Edjxié@zeT-hBrny[rﬂjefhé imtizdamachiqumdraye@mﬁ reezeethi et
exposing the 30 frozen liquid nmediumto hl%?
éqmzaesr Hy st o ttdidel 1Y WP HUBLNet
to those skilled in the art and the WD 2005/ 073296
PCT/ GB2005/ 000315
The intimate mixture of the surfactant in the liquid medium is

preferably an oil-in-water emulsion comprising a continuous
aqueous phase containing the polymeric material and a

discontinuous oil phase.

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 ligquid medium, preferably in an atomised form, into the

fluid freezing medium.

Porous bodies in the form of moulded bodies may be made by
pouring the liquid medium into a mould and cooling the
liguid medium by the fluid freezing medium. In a preferred
process of the invention to make moulded bodies, the liguid
medium is poured into a pre-cooled mould surrounded by £luid

freezing medium.

The frozen liquid medium may be freeze-dried by exposing the
frozen liquid medium to high vacuum. The conditions to be

used will be well known to those skilled in the art and the
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- 19 vacuumto be applied and the tinme taken should
be such that all the frozen liquid nmedium present has
whe®s/oresoved by sublimation. 5 In the case oPCTOBR@SM00315

porous polyneric bodies freeze-drying may take pl ace
with the frozen liquid nmediumstill in the nould.
Alternatively, the frozen |iquid nedium my be .

renoved fromthe noul d ardisubsequently freeze-dri ed.

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

vaofiuhheopbesapblikAVaAti eRe {H%eaQ%%%np%%%%ﬁﬁ be such that
referably uses an oil-in-water emrul sion
go\‘ﬁﬁ?u §Fﬁ§e& ééﬁwdumaélaqtu9@5@§epha@asab@ﬁa1 rerr}oved bty
uous oil phase. Were present the surfactan
su%%%ﬁﬁg%bgé an emul sifier. Surfactants suitable for
use as enulsifiers in oil-in-water 20 enul si ons

f bl ave HLB value in the range 8 to 18. The
df?%gég?ﬁﬁ E mBFEQEﬂaE@rBFStﬁelBW?IFﬁ Raféesemyesizendrying

maﬁommﬁésﬁﬁaéenﬁ§§h|Qhe“fkégehslh achBkeul EBi%Re s che
i i1

conti nuous phase whi ch pre er reezes a
mo%%%pe@h?%?@abb@QéYth@hQSfreﬂpBrhtquedmhedhumSmay be

t f freez t he gueous di,um and
reﬁéﬁ%ﬁ #%g?eﬁ%$;é$%g%ya%%bf?hﬁggﬁﬁnﬁﬁyl ﬁeeFﬁngFﬂgéze
dryi ng stage. The di scontinuous oil phase of the

| sion may, be selected 30 fromone or nore fromthe
Th?gaﬁJ TRERYHYH0p SFeRrianike Rerienred $exr 20p5£073206nd 72

hol¥al/ {82005 000313t 540 the porous bodies of the present

invention.

The above process preferably uses an oil-in-water emulsion
comprising a continuous aqueous phase and a discontinuous

oil phase.

Where present the surfactant can act as an emulsgifier.
Surfactants suitable for use as emulsifiers in oil-in-water

emulsions preferably have an HLB value in the range 8 to 18.

The discontinuous oil phase of the oil-in-water emulsion
comprises a material which is immiscible with the continuous
phase, which preferably freezes at a temperature above 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:
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- 20 al kanes, such as heptane, n-hexane, isooctane,
dodecane, decane; cyclic hydrocarbons, such as
wo 2008873896 Xyl ene, cycl ohexane; 5 hal ogenat edPcl/kap@s/000315
such as di chl oro-net hane, dichoro- ethane,
trichl oro-nethane (chloroform, fluoro-trichloro-
nmet hane and tetrachl oro-ethane; 10 esters such as
et hyl acetate; ket ones- s2€h- as 2-but anone; ethers
such as diethyl ether; 15 wvolatile cyclic silicones
such as cyclomethi cone; and mixtures thereof 20
bl ] co r
G Y A e
ﬂeehaeably fromabout 20 %to about 60 %v/v. A
preferred solvent is cycl ohexane as the freezing
poi nt of cycl ohexane is higher than that of water and
e ca ty. f | o
i
freezing of the enulsion. Preferably, the fluid
mediumis at a tenperature below the freezing pojnt

. @ﬁlaqgertﬁtq%@lémerﬁ@?arﬂf il grars-amihae . Linhero-
@Mg'%(”g¥¥éﬂfgf%iﬂéﬂﬁgﬂé tals 6ﬁ8fﬁfreﬁgd65b dhec3loro-

reezing nmediumis preferabl qui fied
smhﬂtanc&uwoﬁaﬂﬂﬂdﬁlﬁam}dﬁﬁaﬂéﬁOOSI000315 - 21
which is a gas or vapour at standard tenperature and

e esters such as ethyl acetate;
o ketones such as 2-butanone;
e ethers such as diethyl ether;

e volatile cyclic silicones such as cyclomethicone;

and mixtures thereof

Preferably, the organic solvent comprises from about 10 %
about 95 % v/v of the emulsion, more preferably from about
20 % to about 60 % v/v. A preferred solvent is cyclohexane as

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

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
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pressure. The liquified fluid freezing nedium my be
at its boiling point during the freezing of the

WO p@pajozB2oedi umor it nmay be cool ed to bel ow i PGT/GB2005/000315
boi Il i ng point by external cooling 5 nmeans. The fluid
freezing nmedium may be selected fromone or nore of

the following group; liquid air, liquid nitrogen
(b.p. -196C), liquid ammn?d (b.p. -33C), liquified
nobl e gas such as argon, |iquefied hal ogenated

hydr ocar bon such as trichl oroethyl ene,
whtdhoi of hugsecar boasosucht ast Ehéand( BekperidOuirexand,
di met hyl but ene, i soheptane or cunene. M. xtures o

PTeFFARE ¢ Thau%aguaﬁaeéoﬁ#aléaﬁsﬁﬁZaPaxwaélﬁﬂymaVsEebét its

boﬂﬁfﬂga§01ﬁaedu£9h§ Eﬁ@eﬁkggzﬂﬁg'Hﬂ]tﬁéaﬂﬁh§§doﬁedlum or it
sui t e m xtures™ include chloroformor acetone and

masobedcoakb@ntd|baldw 1ts7b@némd9dpeuhylbytﬁ@teanal coollng

solid E? ?XIde ﬁ ﬁ E E d|u
mehovEaCdnr Y TFResE DTy im Par ePabrs  =kdar U ARuoRe o
moB8dof St peef 81 8bWYn§agtongy ioguiauser, Dquth hﬁerbgém

| ow boiling tenmperature, i|nertness, ease of _ expul sion
(b gl eé%ﬁoﬁg l%qu%@ AreeBgan (PsPt he3pr 61 er r ddandIpd goble

rggéhngsngg mg uﬁfyga'HQ§F?éEaE¥8'ﬁghkﬁcQEBBﬁrQQCh as
under condlt ons I'c are we nown toO those
trskhlbedethylhneartchioroékanpbearbynsusung asnﬁgaenidRTM),
stirri or arota

hefaRRanf CapCBY L PrERTeThemBrBESh R aPFnERTE Bod: Hixtures of

orPhRfdced usaal hydCcosPLbseasbohW8iokyYBESMAY BOEESheOlBed as
Is fromthe sublinmation of solid ice. The other kind

theffpeté Ereezingemedsunts Exomplne 9O subkrhbei baxstres
inéf&dgléhfg§890rm or acetone and solid carbon dioxide

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

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 those 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.
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produci ng porous bodi es according to the present
WO pwsentizen, will now be nore particul arly descp¢e#2005/000315

by way of exanple only, with reference to the

acconpanyi ng Exanples. 5 Exanples 10 Exanple 1 -

Hydrophilic Pol ymer (PVA) used w th hydrophobic

active (Triclosan). An enruR8 en was prepared as

follows: Polyvinylal cohol (0.89 g, MV 9, 000-10, 000)

was di ssolved in water (12 m) to formthe 15
TheotikttRvdusophasedutanbhipdragdedusisel wiocordiasy addathe

the di spersed phase_conprising triclosan_(0.1 g) in
PTEFEPShaRARBLLPR, ML) IWROH Pieg8PsEs PTG HlYsidaRparibed,

t [ a [ . +20 e ' ;
oy a5 Ao T Tyt 4 STt Foaes uS s oa T Gt iy ing
Exsppagsand the resulting frozen powder was freeze-dried

to forma powder. The freeze-drier, an Edwards

Super nodul yo, used an average vacuum of 0. 2nbar and

operated at -50 C. 25 This powder dissolved readily

into water to forma clear “solution' of Triclosan.
Exgpp2e65/ 073296 PCT/ GB2005/ 000315 - 23 CLAIMS 1. A

por ous body which is soluble or dispersible in5

aqueous nedi a conprising a three dinensional open-cel

Example 1 - Hydrophilic Polymer (PVA) used with hydrophobic

active (Triclosan).

An emulsion was prepared as follows: Polyvinylalcohol (0.89 g, MW
9,000-10,000) was dissolved in water (12 ml) to form the
continuous phase. To this aqueous solution was added the
dispersed phase comprising triclosan (0.1 g) in cyclohexane (12
ml) with vigorous stirring (using a type RW1l Basic IKA paddle

stirrer).

The emulsion was sprayed into liquid nitrogen using a trigger
spray and the resulting frozen powder was freeze-dried to form a
powder. The freeze-drier, an Edwards Supermodulyo, used an

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

This powder dissolved readily into water to form a clear

‘gsolution’ of Triclosan.
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| attice containing: (a) 10 to 95% by wei ght of a
polyneric material which is soluble in water, and, 10

w@ goslozrss t han 5% by wei ght of a surfactant, sBETIGB2005/000315

porous bodi es having an intrusion volunme as neasured
by nmercury porosinetry (as hereinafter described) of
at least about 3 m/g, and, with the 15 proviso that
sai d porous bodies are not28pherical beads having an
average bead dianeter of 0.2 to 5nmm 2. Porous bodies
as claimed in claiml wherein the bodies 20 are in

cLAamMSf or m of powders, beads or noul ded bodies. 3.

Porous bodies as clained in claim1 or claim2 wherein
the polyneric material is a honopol yner or copol yner
made from one or nore of the follow ng (co)nononers: -

.25 Rl ¥6n5Ss ﬂtﬁ? ? ?ﬁfEEaB §ub¥én¥Fk§FE§E§éible in

styrenics,; acrylates
(neaqmaouglmadﬂascomﬁnéshﬁgcaythreetdﬁmensibnyﬂ open-cell
eth i mdes; am des; anhydrides, esters; ethers,

car 655%%? CO?E@?HFH@yanates; si l anes; sil oxanes;

sul phones; 30 aliphatic and aromatic al cohol s;

aromatic and aliphatic acids; aromatic and allphatlc

ani e WD 2005PB%3R96wPtThCBRE05/ DOdSTSTic paterial which
Por ous bggleslgglclahnegFln Clﬁhn]B wherein the

pol ymeri C materral i's polyvinyl al coho

(b) less than 5% 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, and, with the
provigo that said porous bodies are not spherical
beads having an average bead diameter of 0.2 to

5mm.

Porous bodies as 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 homopolymer or copolymer
made from one or more of the following (co)monomers:-
alkenes; dienes; urethanes; vinyl esters; styrenics;
alkyl (meth)acrylates; alkyl (meth)acrylamides;

(meth) acrylo-nitrile; vinyl ethers; imides; amides;
anhydrides, esters; ethers, carbonates;
isothiocyanates; silanes; siloxanes; sulphones;
aliphatic and aromatic alcohols; aromatic and aliphatic

acids; aromatic and aliphatic amines
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5 5. Porous bodies as clainmed in any preceding claim
wherein the porous polyneric bodi es have water

w@odoahbtreIand/ or water insoluble materials i ncPCPOBaI084i00315

into the polyneric lattice 10 6. Water sol ubl e porous
pol ymeric bodies as clained in claim5 wherein the
wat er soluble material is selected fromwater soluble
vitam ns; water sol ubl e-fl2dorescers; activated

al um ni um chl orohydrate; transition netal conpl exes
used as bl eaching catal ysts; water soluble 15

pol yners; diethyl enetriam nepentaacetic acid (DTPA);
pri mary and secondary al cohol sul phates _containi ng

. gr Enreus Faslics afaidl 3 iamaf Hbrc sl & sherRioihe 7,

20 R A e i o AGal B o er i Al i

sel ected fromantim crobial agents; antidandruff
agent; skin_ |lightening agents; fluoresci nr?%agfé]{rﬁ’;wherein

- antAFEIE POHGT ot it fJenhty: S

congid iU 398Nk i S Kk LNt dv ORI 2 0edt $1 dy£sd/ or

Woprot écting agents; 25 bleach or bl each_precursors;

antieddmamsnlubils avtt et idds? jpesireRized Hare chlges:

pergaj.rrres or. JArecursors thereto; flavourings or

préD WS héreto:® phar maceutical ly active

mat eri al s; hydrophobic polyneric materials and

m xtures thereof. 30 WO 2005/07329§§$£T/G82005/000 15
1GF spRret ptBeYrin

WalBlim 5 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);
primary and secondary alcohol sulphates containing

greater than C8 chain length or mixtures thereof.

Water soluble porous polymeric bodies as claimed in
claim 5 wherein the water insoluble material is
selected from antimicrobial agents; antidandruff agent;
skin lightening agents; fluorescing agents; antifoams;
hair conditioning agents; 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 materials; hydrophobic

polymeric materials and mixtures thereof.
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sol ubl e porous bodi es which are sol ubl e or dispersible
i N non-aqueous nedia conprising a three di nensiona

woep®sotebd | attice containing 10 to 95% by wei BEIE/GB2008/000315

5 polynmeric material which is soluble in water, and,
| ess than 5% by wei ght of a surfactant, said porous
bodi es having an intrusion volune as neasured by
mercury porosinetry (as-h&retnafter described) of at
| east about 3 m/g, and, with the proviso that said
porous 10 bodi es are not spherical beads having an

. avey ageheddeofi preb grigg Waet cdbipersable nethodter

conprising the steps of: a) providing an intimte .

m aerebls porcpel hadiee WALCharE?i BPlaRdcaRy dispersible
Sur{@%&ﬁﬁla%@eguélﬂgagangghgflginﬁrgvtﬂfgg 8ihkHsdonal
freezing nediumat a tenperature ~“effective for

r appiy-de bzl agtibe toguadnimedgi Uon to295%) byowkightt b a

liquid mediumwith the flujd,freezin di t
{ erRT AT B DEFGOF Lhe FREE31 HY ForWE L of bt ReCrTaupld: less

medim for 9, PeELgHL ebEest bugrieranapi dhydf peesast Bedies
liquid nmedium and 25 d) freeze-drying the frozen
| i cherdimedanmihbristent heluperassnpadiesdbPyr BrEEHEYof

the liquid di ym by _subl Lpati od.a

ol TR ERR B MR iia T he Sesraatar bhodrngeast

| qubhsluredi Wy s asepnphtshede byrspi ayi tjaansadtioposeds
water-in-oil enulsion into_the flujd freezing WO

20057 &782 98T PCIPEEIDOST DOBS18sads Javing an average bead

diameter of 0.2 to 5mm: said method comprising the

steps of:

a) providing an intimate mixture of the polymeric

material and any surfactant in a liquid medium

b) providing a f£luid freezing medium at a temperature

effective for rapidly freezing the liquid medium;

c) cooling the liguid 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

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

sublimation.

A method as claimed in claim 8 wherein the cooling of
the liquid medium is accomplished by spraying an

atomised water-in-oil emulsion into the fluid freezing
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medi um by dropping drops of a water-in-oil emnulsion
into the fluid freezing nmedium or by pouring a water-

WO peosior32eérul sion into a nmould and cool i ng t he POTIGBR@A/000315

10

11.

12.

13.

14.

in the nould. 5 10. A nethod as clainmed in claim8 or

9 wherein the polynmeric material is a honopol ynmer or
copol ynmer nmade fromone or nore of the foll ow ng

(co) nononers: - Al kenes; di®hes; urethanes; vinyl

esters; styrenics; 10 al kyl (neth)acryl ates; alkyl
(nmeth)acrylam des; (nmeth)acrylonitrile; vinyl ethers;

I mediuam Besaropphydr ddess estareatetrheénspil emulsion
carbonates; _isothiocyanates; _silanes; siloxanes;

sul PhbResie éinﬁaﬁFéeéﬁagaW%ﬁﬁFWcoél§XhBP§FlﬁﬂoﬁaW?Eer"

and; gl hphatihGr L9-ACt A8, 2T A8R1ECaARd-8b RRST kEcali8Sion
11. A nethod as clainmed 1n claim10 wherein the

pol ymethe momldrial is polyvinyl alcohol 20 12. A

nmethod as clained in claim8 wherein the intinate
mxture is a water-in-oil emul sion. 13. A nethod as

cl ap e hodchai AL dZmubeigi 818h@ sdbgconvhereus phase
of the enul sion conprises 10 to 95% 25 by vol une of
t hebehyiner 6a. magerahei Aol BSMEPAlHBET| AXcFaPMLYBer made

uhet£4f 498 ot 600 pELS DA o TECSULSLALs.
20051 0el286 RCEHAEB2006£80D315s; +vinyl esters; styrenics;
alkyl (meth)acrylates; alkyl (meth)acrylamides;
(meth) acrylonitrile; vinyl ethers; imides; amides;
anhydrides, esters; ethers, carbonates;
isothiocyanates; silanes; siloxanes; sulphones;

aliphatic and aromatic alcohols; aromatic and aliphatic

acids; aromatic and aliphatic amines

A method as claimed in claim 10 wherein the polymeric

material is polyvinyl alcohol

A method as claimed in claim 8 wherein the intimate

mixture is a water-in-oil emulsion.

A method as claimed in claim 12 wherein the
discontinuous phase of the emulsion comprises 10 to 95%

by volume of the emulsion.

A method as claimed in claim 13 wherein the
discontinuous phase of the emulsion comprises 20 to

60% by volume of the emulsion
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- 27 15. A nethod as clainmed in claim12 wherein the

di sconti nuous phase of the enulsion is selected from
wa@bdoanerds cycl i ¢ hydrocar bons; hal ogenat ed al KBEIEEB2005/000315

esters; ketones; ethers; volatile cyclic silicones and

5 m xtures thereof. 16. Solutions or dispersions

conprising a polyneric material obtainable by

exposi ng the porous bodi es2df - any one of clainms 1 to

7 to a aqueous nedium 10 17. Sol utions or dispersions

conprising a polyneric material, surfactant and a
15hydRropkichbd aet elizdnedolhaiclalime 1y wexpesimgHae

por Qqus bodi,es of cggin15 ter having insol uble
ot 61 BEPECIARGRSOPEESE Pt bDEhE ™A SHaRY il ife Jesttqc & rom

to gMkadueouUs MBAdLUM drocarbons; halogenated alkanes;
esters; ketones; ethers; volatile cyclic silicones and

mixtures thereof.

16. Solutions or dispersions comprising a polymeric
material obtainable by exposing the porous bodies of

any one of claims 1 to 7 to a agueous medium.

17. Solutions or dispersions comprising a polymeric
material, surfactant and a hydrophilic material
obtainable by exposing the porous bodies of claim 5
water having insoluble materials incorporated into the

polymeric lattice to an aqueous medium.



