Printed: 26-04-2006 ' DESCPAMD PCT/ EP04/ 147 55 -1 POROUS BODI ES AND METHOD
OF PRODUCTI ON THEREOF . The present invention relates to porous bodies whic
0 di spersible in no ‘  nedia and to netho pquc
@ﬁﬁﬁa é@?ﬁ?dgga. es. 5 Copendi ng iq%[f:%gﬁg onal patent applicat mﬂép& éé1
PCT/ GB03/ 03226 (assigned to the present applicants) describes the formation
“of porous beads conprising a three dinmensional open-cell lattice of a water-
sol ubl e polymeric material with an avetage bead diameter in the range 0.2 to
5nmm 10 It is an object of the present invention to provide highly porous
bodi es whi ch di ssol ve or di sper se rap| dly when contacted wi th non aqueous
medi a. | t POROYSHEQDIESANDMES sl e NITHEREOB provide a sinple and
ef f'ecti ve net hod for produ0| ng such porous bodi es. I n accordance with a
first aspect of the |nvent| on, there is provided porous bodi es which are
sol ubl e 15 or /¥ REEALNYANEON fHaks o BRfeHSORPS ORI AosRbiblesT iprersiblR baon-
di mensi onagueopeatiedizednt td raéthdds@f sredikig SUch Boréud)odies.t 0 95% by wei ght of a
polymeric material which is soluble In water inmm scible non-agueous nedia
and (bg’ 5 to 90% by wei ght of a surfactant, said porous bodies having an
i nt r usi on Ceprnding intesnatioress patend appjicatier E@TISGBW (metigned tathe heseit npfiitats) 20
descr i bed):leé&iﬁbe@ihelﬁﬁﬂﬁﬁon%g é\% bgéogfo&ﬁ;?igﬂag a%%gd i nQHﬁal Q&Q—cglﬁ t@Je orf%'\%atglr esent

i nvention contain 10 ) s feriar "and 20 to
90% by meﬁtamemwmw@w\u@t%wemw&e@%@r@w 'ynsﬂ%zfaéms bodi es of the

present invention contain 20 to.70% by wei ght of the polyneric material and

30 to 80%.b t .of 25thesrfa I30| ortant _for the
oper atb on It S LRSS HOBAIR g PETRR it eoisr e oS Salveser
i Sporsed ok v e Lhe e Bor o Ot 6% BLE. exa0sed 10 A nOn soous.
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e na trce e stch 30 that the dispersion of
t he porous bodies occurs in less than three mnutes preferably | ess than 2

m nut es, 'Imioé'or@efn@é ﬁﬁt?é)ﬁré’t a%ﬁe%ﬁof%%e@% %%F&Q&@wdeﬁ%&ﬁ%&ité@%ﬁéﬁﬁfe‘s&u terials

i ncl ude honppol yners an ﬁe mers nmade fromone or nore of the follow ng
(co) mbRAo st peg%ﬁmagq@gq q%oq@pngmthree dimensional open-cell lattice containing

(a) 10 to 95% by weight of a polymeric material which is soluble in water immiscible non-aqueous

media and

{b) 5 to 80% by weight of a surfactant,

said porous bodies having an intrusion volume as measured by mercury porosimetry (as hereinafter
20  desaibed) of atleast 3milg

Preferably the porous bodies of the present invention contain 10 o 80% by weight of the polymeric

material and 20 to 90% by weight of the surfactant. More preferably the porous bodies of the

present invention contain 20 to 70% by weight of the polymeric material and 30 to 80% by weight of
25  the surfactant.

it is also important for the operation of the present invention that the porous bodies dissolve or -
disperse quickly so that the materials contained within the latfice are dispersed quickdy when the
porous bodies are exposed to a non-aqueous medium. The nature of the lattice should be such

30 that the dispersion of the porous bodies occurs in less than three minutes preferably less than 2
minutes, more preferably less than 30 seconds.

Suitable polymeric materials include homapolymers and copalymers made from one or more of the
following (co)monomers:-
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WD 2005/ 075546 PCT/ EP2004/ 014755 -2 Al kenes for exanple ethylene or
propyl ene; dienes for exanple butadiene; urethanes; vinyl esters for
exanpl e vinyl acetate; styrenics for exanple styrene or al pha-nethyl

styrene; aljoy h) acryl ates for exanple nethyl net but yl
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nethacrylan1de (neth)acrylonltrlle vEnyl ethers for exanple 5 nethyl vinyl
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nyl on, polaymhahmam}dswbmmla&exam%yﬁebmdlgmmsocyanate poly (1-octene-co-sul phur
di oxi de) 20 The surfactant nay be non-ionic, anionic, cationic, non-ionic,

or zwitterionic and is preferably solid at anbient tenperature. Exanples of
sui t aBRe r¥hen baielyeeris metesiat ig aicapolyider it way b piséatistical copglyer (hd@@fore atty
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am de et hoxyl at es; pg?/ am ne ates; sor ted
sor bi t an JIYRYREAERA mmn@f%gtherpmﬁd'fw&@s"staqi @ppvqm%vgqﬂmégu des;

st earol etjhsmadedad gédltucﬁxmméals@ij iStHéiF plabéhca o8 hét dsstivy iteawb@Pinsolumel ude
al kyl et her_sul f er car t10xyl ates; al kyl benzene sul f onat es;

al kyl et he"™@Y#8 @bﬁéﬁ%@"g é?lémﬁﬂﬁ maeRlosucci nat es: al kyl sui fonates: soaps:

al kyl 1sul fates; al kyl carboxyl ates; al kyl phosphat es; paraffin sul f onat es;

secondary | kan f onat es ha- | efin sulfo ate I sethi,o
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surfact ant xoni um 30 surfactants. Exanpl es of
TR B A LAGAB o Rl o

sui tabl e teri ants N-al kyl derivatives of am no acids
(such as glycine, betaine, am nopropl onic acid); imdazoline surfactants;

am ne ,@Xxi des; The surfactant may be non-ianic, anionic, cafionic, non-ionic, or zwitterionic  and is

preferably solid at ambient temperature. 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 alkanoates;

alkyl ethoxylates; pluronics; alkyl polyglucosides; stearol ethoxylates. Examples of suitable anionic

25  surfactants include akylether sulfates; alkylether carboxytates; alkylbenzene sulfonates; alkylether

phosphates; dialkyl sulfosuccinates; alkyl sulfonates; soaps; alkyl sulfates; alkyl carboxylates; alkyl

phosphates; paraffin sulfonates; secondary n-alkane sulfonates; alpha-olefin suffonates; isethionate

sulfonates. Examples of suitable cationic surfactanis include fatty amine salts; fatty diamine salts;

quaternary ammonium compounds; phosphonium surfactants; sulfonium surfactants; suifonxonium

30  surfactants, Examples of suitable zwitterionic surfactants include N-alkyl derivatives of amino acids

(such as ghwcine, befaine, aminopropionic acid), imidazoline surfactants; amine oxides;
amidobetaines. Mixiures of surfactants may be used.



am dobet ai nes. M xtures of surfactants may be used. WD 2005/ 075546
PCT/ EP2004/ 014755 -3 The bul k density of the porous polyneric bodies is
preferably in the range of fromabout 0.01 to about 0.3 g/cnB, nore

pr ef er abl yfyr t 0.05 to about 0.2 g/cnB, and nost fer from
about O. 08WE)§8§602%9H0. 15 g/cnB. 5 The porous bodi es of H éﬁﬁﬁ)é@giﬁ%% i nvention

may be formed by freezing an intinmate-Btxture (for exanple an emul sion) of
the polyneric material and the surfactant in a liquid nediumand freeze
drying the resulting frozen m xture. The porous bodies of the present

i nvent i on Tk $pk demsitywidine porps pelimers adinois-peafrxabuis treednganof fror @bdih 6.010tn- aqueous

nedia to I 1P [ 3 - 0 liquid
o uhi cihipRe- et MR Teraath fin 366 £36 B80T oy, 30V vl AR, i
" non- aquedhsut 048 tapbedt 0.1aek@i.n i ncl udes 1i qui ds which contain minor anmounts
of water but which would be considered by those skilled in the art to be

substantially non-aquegus. The non-aqueous nedia to which the porous bodies
are exposderpapup Bodjgst ot ferRrapentiventon Mgy tbe formesrpy fipeying anifeaisoAigUEBUs nedi a

15 may be xam@ib 6F einlibi of Hb foiphdie afenfl @hy 88 sufRania atilicmadilmaesirsdeh as
hept ane, n-hexane, _é@qc%gct ane, dodecane, decane; cyclic hydrocarbons such as

t ol uene, ARG e regufip N hal ogenat ed al kanes such as di chi or omet hane,
di chor oet hane, trichloronmethane (chloroform, fluorotrichloronethane and

tetrachl or th{%ne' ters suclﬂ.as .etg.l acetate: ketones such as 2-

but anone;  EHRIRLS ook of 8 pvesehl ey disvers Vel paspd 1o 4 REaR0FeUs BRI e of

sui t alilte \iEe@on-agquecusyhesia2@whiclytha porowsdiodienars expustdiday ad 209 Ihal-squsus ligaid

met hanol , i : ne:  ac A ”
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sol ubl e I n non-aqueous nedia I n the _at?|ce of 25 porous 08|es, por ous
bodi es ar ePOFYP RedieSvat @ROFH S 08 avaleafdiseibly of wateydRmigeile oThe Nepdugous migdia

pol ymami ¢ fa@t s b Hat MmBEdie OfgBRAE sERMP RN einfleC Akanks udhNast PR MHEsahedi es
will therefore becone dis erseqigc“ ssol ve he non- agueous dium The
f

dint
provi si on ¥FCCEMR doFRARR: ST  RYCIB T YOREARANE YA 3SIPRIRRS: oReRes cTYFIPeXPRY ¢ he
di ssol ut i dlogénatbdsiiensd elichods Hibidorora@ione, didiBroehanal i tiv@dromathbiriee (chiorolim), bodi es

observed WHaHRETERhES oy BraverslRds sseh Stes B St BofRSRO AR Fequi red
by the pr dsiEnbng; aiessucbas diethyl ether; and mixtures thereof. Examples of suitable water miscible
20  organic solvents include alcohols such as methanol, ethanol, isopropancl; and acetone; acetonitrile
or tetrahydrofuran. Non-organic liquids such as volatile silicones (e.g.cyclomethicone) may also be
used as the non-agueous media to which the porous bodies are exposed.

By including a polymeric material which is soluble in non-aqueous media in the lattice of

25  porous bodies, porous bodies are formed which disperse rapidly in non-aqueous mexdia.
The polymeric material and any other components carried in the porous bodies will
therefore become dispersed/dissolved in the non-aqueous medium. The provision of the
porous bodies of the present invention facilitates the dissolution or dispersion of the
materials contained in the porous bodies in non-aguecus media and the

30 dissolution/dispersion is more rapid than is observed when the same materials are used
but are not in the form required by the present invention.

The present invention also includes, in a further aspect, solutions or dispersions
comprising polymeric materials and surfactant formed by exposing the porous bodies of
35 the present invention to a non-aqueous medium.



The present invention also includes, in a further aspect, solutions or

di spersions conprising polyneric materials and surfactant forned by
exposi ng the porous bodies of 35 the present invention to a non-agueous
medi um WO, 46 PCT/ EP2004/ 014755 -4 The prese | { al so

I ncl udes, Fﬁ?gﬁé@%? er aspect, solutions or dispersion2$cggﬁﬁ$%2%ﬁ%
polynmeric materials, surfactant and a -dater-sol uble (hydrophilic) materi al
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hydrophilic nmaterial contained therein to a non-aqueous nmedium 5 The

por ous bodTles pofsenth mventeaealso i incleddsi dm avdyriiiencdspelg, wolutiors bhelishaisicrse, wat er

ai sper sed 1A otsE, MeieiatiaftRE 38, LVERs B8 BT IFepine

L\EQOL poL at ltméch by expasingathe i poeousybodies saf Ithe p@seﬂgémfnﬁon havihg ¢thei lydrogatiiliem  f r om
I ch they ; . the dispersion into a

non- aweourgﬁ%ﬁﬂ{éﬁﬁ?r&@ﬁﬁr{?rﬁés}\g%og{ﬁcgho%%%s ﬁg@gwl al s contained within the porous

bodi es of the present invention is nmuch inproved when the porous bodies are
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al cohol su] phat uch as.canmercia xanpl es eg coc - Or M Xt ures
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| atti ce wawater soublel mhtedalsriciade:-aléter 20lublaivitiming slichbas ditasrire 1G; edhtantseiublehe

pol yneric ' r ' I Ry - ' -

wat er - i nsoﬁ&%s%%n%tc @‘r"%?@%&%@&wﬁ’@%ﬂ%@?@@g%ﬂﬂ%‘%ﬁﬁh@ﬂ% 5’%-‘%%?“@81 et;l'}no&a lssol Vi ng
t hem i n t h€BEgmdivaledakiminiim chisiroiydratefirapsitpn mefal domplekds used Asdilegehirorcatmlyeiii ch t he
latti is g[?,dsg gF&m I ' | id ude

ant i m%sr ob\lNa alglgj%ln S, éﬁ%cggsn@?% ngegﬁéﬁtﬁéwhﬁﬁﬁégfﬁfgﬁ?lﬁgé%%{n‘z ?édag[l

f1 uor esci nfr eRiyaerviges; giefhyeasipminenpaniaacalip ¢ REPPRY AnE iepandary faleBha! 8UlRlARE t i oni ng
agents; skiph QBfindr@N B@mpls B9IHSAS SHydureddérddk Ot ecti ng agents; bl each or

bl each precursors; antioxidants; insecticides; pesticides; herbicides;
perfumes or precursors thereto; flavourings or precursors thereto;

phar maceut rigspordns 86dids\oP thattkas et varitiof ey RENI2KNitIN el 13He Makr-fediubiel rd tariagsn d

m xtu r2e OS t Rﬁhr:he\a%ﬁ be dispersed when the polymeric bodies are dispersed in an non-aqueous medium. The

water-insoluble materials may be incorporated into the lattice by dissolving them in the continuous
oif phase of a water-in-oil emulsion from which the laftice is made. Examples of suifable water
insoluble materials include antimicrobial agents; antidandruff agent; skin lightening agents;
fluorescing agents; antifoams; hair conditioning agents; fabric condifioning agents; skin conditioning
25  agents; dyes, UV protecting agents; bleach or bleach precursors; antioxidants; insecticides;
pesticides; herbicides; perfumes or precursors thereto; flavourings or precursors therelo;
phamaceutically active materials; hydrophobic polymeric materials and mixtures thereof.

It may be required to disperse the hydrophilic materials at the point where the product is

30  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 a non-agueous environment, at which time the
lattice of the porous body will break down releasing the hydrophilic material,

The porous bodies of the present invention may be used to infroduce hydrophilic materials into
35 products, for example, liquid products during the manufacture of the products. In this case the



ired to disperse the hydrophilic materials at the point where
the product is 30 being used. In this case the porous bodies of the presen
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wi |l break down rel easing the hydrophilic material. The porous bodies of th
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preferably fromabout 4 nvg to about 25nmvVg, nore preferably from about 7 nvg
to about 20mJg. Intrusion volune provides a good neasure of the pore vol une
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20  general type. The polymeric porous bodies may be in the form of powders, beads or moulded

bodies. Powders may be prepared by the disintegration of porous bodies in the form of beads or

moulded bodieé.

1%

In accordance with another aspect of the present invention, there is provided a method for preparing
25 porous bodies which are soluble or dispersible in non-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-immiscible non-aqueous
media and
(b) 5 to 90% by weight of a surfactant,
30 said porous bodies having an intrusion volume as measured by mercury porosimetry (as hereinafter
described) of at least 3 mifg
sald process comprising the steps of
a) providing an inimate mixture of the polymeric material and the surfactant in a liquid

medium

) | AMENDED SHEET 10-10-2005



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

wat er -i mm sci bl e non-aqueous nedia and (b) 5 to 90% by wei ght of a
surfactant, 30 said porous bodies having an intrusion volune as neasured by
mercury porosinetry (as hereinafter described) of at |least 3 nlg said

process COgRyJoidigssshe steps of a) providing an inti m?ﬁ(:ﬂﬁ%%hiﬁ{\l t he

polynmeric material and the surfactant in a liquid medium, DED SHEET
10- 10- 2005 WO 2005/ 075546 PCT/ EP2004/ 684755 -6 b) providing a fluid
freezing nediumat a tenperature effective for rapidly freezing the Iliquid
medium c) cooling the liquid nediumwith the fluid freezing nediumat a

t enperat ure belbdw prosiding a uid fregzipmineriunpét attérepartoe ffecive Gir uapidydreezingoiee | od
effective to ri@]-@}ngdﬁrﬁ.eeze the liquid 5 medium and (d) freeze-drying the
frozen liquid c'il umio formthe porous bodies by renoval of the I iquid
medi um by subl iGhat i 68Ringrie liquitt mediunewit the Byid freszing iImedipel aj edeniperatse beldval  and
the surfactant tirdhiiy bt helBl WMIRY oS pdtio Eiectft Bliaridl flebe Bl O
conprising a continuous oil phase containing the polyneri'c material, a

di sconti nuous &L Dhase and the surfactant; When the porous body is to
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acconpl i shed by sdor%iyl aﬂ aﬁﬂ%m sed liquid nediuminto the fluid freezing
medi um When t H#A9 R ”B{}g’éﬂ M3ty is to be in the formof beads the cooling
of the liquid nedium my be acconplished by dropping drops of the liquid
medi um | ntg t | uid f zi.ng nedium_Par ou odi in . the form,of noul ded
bodi es myﬁﬁéﬁﬁﬁg%e#%%yeﬁgﬁgipﬂlgg?qqénqtqnallﬂng(ﬂ}%%lﬁﬁ%n? H’S@e lﬁ‘”[ﬂﬂﬂaﬁﬂmdﬂ?y BBl i ng t he
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pre-cool e surroun éezing medium 20 The frozen liquid
medi um may be freeze-dried by exposing the frozen liquid nediumto high

When the porous body is to be in the form of a powder the cooling of the liquid medium may be
accomplished by spraying an atomised liquid medium into the fluid freezing medium. When the
15  porous body is fo be in the form of beads the cooling of the liquid medium may be accomplished by
dropping drops of the liquid medium into the fluid freezing medium. Porous bodies in the fomm of
moulded bodies may be made by pouring the liquid medium into @ mould and cooling the liquid
medium by the fluid freezing medium. In a preferred process of the invention to make moulded
bodies, the liquid medium is poured info a pre-cooled mould surrounded by fluid freezing medium,
20
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 vacuum to
be applied and the time taken should be such that all the frozen liquid medium present has been
removed by sublimation. in the case of moulded porous polymeric bodies the freeze drying may
25  take place with the frozen liquid medium sfill in the mould. Aliematively, the frozen liquid medium
may be removed from the mould and freeze-dried in a commercial freeze-drier. The freeze-drying
step may be performed for up to around 72 hours in order to obtain the porous badies of the present
invention.

30 The above process preferably uses a water-in-oit emulsion which comprises a continuous oif phase
with the polymeric matenial dissolved therein, a discontinuous aqueous phase and the surfactant
which Is to be incorporated into the porous bodies of the present invention and which acts as an
emulsifier for the emulsion. Preferably, the polymeric material is present in the continuous phase in
a concentration of about 1% to 50% by weight. Even more preferably, the polymeric material is

35  presentin the continuous phase in a concentration of about 3% to 10% by weight



vacuum The conditions to be used will be well known to those skilled in the
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20  Preferably, the aqueous phase comprises from about 10 % to about 95 % viv of the emulsion, more
preferably from about 20 % to about 60 % viv.

In the process of the invention the fluid freezing medium is preferably inert to the polymeric material.
Preferably, the fluid freezing medium is at a temperature below the freezing point of all of the
25  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 liquified 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 extemal cooling
means, The fluid freezing medium may be selected from one or more of the following group; liquid
30  air, liquid nitrogen (b.p. -196°C), liquid ammonia (b.p. -33'C), liquified noble gas such as argon,
liquefied halogenated hydrocarbon such as trichloroethylene, chlorofluorocarbon, freon, hexane,
dimethylbutene, isoheptane or cumene. Mixtures of organic fiquids 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 (-<160°C). The
35  fluid medium is removed during freeze drying preferably under vacuum and may be captured for
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20 ,
Pore intrusion volumes and bulk densities were recorded by mercury intrusion
porosimetry using a Micromeritics Autopore IV 9500 porosimeter over a pressure range of
0.10 psia to 60000.00 psia. Intrusion volumes were calculated by subtracting the
intrusion arising from mercury interpenetration between beads (pore size > 150 ym) from
25  the total intrusion.

Dissolution Time
A weighed sample of the polymeric bodies was stirred gently with a non-aqueous solvent

30 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



porosi netry as described bel ow and the dissolution tine is nmeasured as
descri bed bel ow. Mercury porosinetry 20 Pore intrusion volunmes and bul k
densities were recorded by nercury intrusion porosinetry using a
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cont ai ni ng I scont 1 nuo nprising water.

Sodi um di dedysulitsiechsiadrI NaeeuseAeThesioctaed as the surfactant. A 5%

sol ution of ponV|nyI -acetate in toluene was prepared by addi ng pol yvi nyl
acetate (PVAC = 10 83000) to toluene. A sanple of the solution (2nml) was
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freeze-dri @scopin@suRipBide. t 0 gi ve porous bodies in the formof a powder.
Exanple 1 b The above emul sion was placed in a beaker which was placed in
liquid nitrogen to freeze the

Example 1a
15  The above emulsion was sprayed into liquid nitrogen from an airbrush. The frozen emulsion was

placed in a freeze-drier ovemight to give porous bodies in the form of a powder.

Example 1b ]

The above emulsion was placed in a beaker which was placed in liquid nitrogen to freeze the
20  emulsion. The frozen emulsion in the beaker was placed in a freeze drier ovemight to give a porous

moulded body shaped as the inside of the beaker.

Example 2
An experiment was conducted in order to produce highly porous bodies which are soluble or

25  dispersible in non-aqueous media in which the polymeric material is polyvinyl acetate. These bodies
contained about 50% wiw polymer and about 50% wiw surfactant. The bodies were prepared by
freezing a waterin-gil emulsion in liquid nitrogen. The emulsion comprised a continuous toluene
phase containing polyvinyl acetate and a discontinuous phase comprising water.  Sodium
dioctylsuffosuccinate (AOT) was used as the surfactant.

30
A 5% solution of polyvinyl acetate in foluene was prepared by adding polyvinyl acetate (PVAC My, =
83000) fo toluene. A sample of the solution (4mi) was stimed with a type RW11 Basic IKA paddle
stitrer, and AQT (0.2g) was added followead by toluene (6ml) to form an emulsion having 50% v/v of
discontinuous phase. '

35



20 emulsion. The frozen enulsion in the beaker was placed in a freeze drier
overnight to give a porous noul ded body shaped as the inside of the beaker.
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the polymeric material is pol yV| nyI acet ate. These bodies contained about

#50% w w pol yner and about 50% w w surfactant. The bodi es were prepared by

freezing a water-in-oil emulsion in lijguid nitrogen. The enul sion conprised
a continuous toluene phase containing polyvinyl acetate and a di sconti nuous
phase. conpri sing water. Sodium dioctylsuffosuccinate (Ad) was used as the
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cont| uou
PCT/ EP04/‘13‘7"9§§09N%/?F%‘35‘@§%§9 was placed in a thernostatic vessel and liquid

nitrogen was placed in both the beaker and the vessel. The enul sion
prepared above was added dropwi se froma needle to the liquid nitrogen in
t he beaker using a A-99 FZ Razel syringe punp. The beaker was placed in a
freeze drExampleverni ght to give spherical beads 5 Exanpl € 3 An experi nent

was condu LARr ]l [
pol ymer i cﬁﬁ r%g%égr“?rg "a ;?@Pg)ceg ?ﬁ%ﬁea F e %rmﬁmpgrg&%gﬁtvg}lm&g%%ﬁﬁ 77% W w
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a conti nuou .cycl ohexane phase ntai n sconti nuous aqueous
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sol uti on pl’ﬁas@SDmﬂgﬂsdﬁmsama@dA@V)m&@se@sms@@ctaﬁbl ysci ences Mv = 30000) to 15
cycl ohexane. A sanple of the solution (2rr1) was stirred with a type RAM1

Basic | KA paddle stirrer, and AOT (0.03 % m of PS solution) was added
fol | oned ByiGiaselutigrond Ij’StV@s prepared by adding 3 (ex Polysciences M, = 30000} to

15 cyclohexane. A sample of the solution {2ml) was stirred with a type RW11 Basic IKA
paddie stirrer, and  AOT (0.03 g/ml of PS solution) was added followed by water (6ml) to
form an emulsion having 75% v/v of discontinuous phase.

Example 3a
20  The above emulsion was sprayed into liguid nitrogen from an airbrush. The frozen emulsion was .

placed in a freeze-drier overnight to give porous bodies in the form of a powder.

Example 3b
The above emulsion was placed in a beaker which was placed in fiquid nifrogen to freeze the

25  emulsion. The frozen emulision in the beaker was placed in a freeze drier ovemight to give a porous
moulded body shaped as the inside of the beaker.

Example 4

30  An experiment was conducted in order to produce highly perous bodies in which the polymeric

material is polystyrene (PS). The powder contained about 77% wiw polymer and about 23% wiw

" surfactant. These bodies were prepared by freezing a water-in-oil emuilsion in liquid nitrogen. The

emulsion comprised a confinuous cyclohexane phase containing PS and a discontinuous agueous
phase. Dioclylsuffosuccinate (AOT) was used as the surfactant.

5 AMENDED SHEET - 10-10-2005



- forman enul sion having 75% vl v of discontinuous phase. Exanple 3a 20 The
above emul sion was sprayed into liquid nitrogen froman airbrush. The frozeT

~emalsianowas. = placed in a freezgwdrier,averni ght to give porqus.-bodjes_ in.
P{ﬁgeggﬁq%\?‘?%pOMer Exanpl e 3b*™] Q%@@e emul si on was pl aceé&ﬁ_@%{%g‘@éﬁi
~which was placed in liquid nitrogen to freeze the 25 enulsion. The frozen
® emul sion in the beakerwas placed in a freeze drier overnight to give a
porous noul ded body shaped as the i n$ide of the beaker. Exanple 4 30 An
experinment was conducted in order to produce highly porous bodies in which
the polyneric material is polystyrene (PS). The powder contai ned about 77%
w w pol yretl¥asduiabdilRS if3y6labiewane sus preparethivy adiing £8 (Boltihesienes evipr 8p00pd by

f reezing d oih&land. 1A QbnpR K8 s8Mich Torhf 4 Gndt WiPI SR RIDA BRTIKR AL OMPI | s

a continuous cycohexane phase contadl nin I scont I nuous "agueous
phase. Dis#Earyans LN@DN8e) wasaddgddelpyeddeyyvalis Enda forrman envisiarhaxing 75% VRENDED
fchET llotqisgoraﬁgb‘é% cal TRE a%ﬁe @AuRAGas !p!a&l%ﬁm&d b kmdd_iﬁp%sél%dﬁﬁ Iiclgdid— -11- A
o sqQl ution o i.n cydohexane was prepar addi n > (ex Pol ysci ences
Ve S000UPHe 6 TEsradhe SHEO ATEIRER Lo Bt 6 6 SRUHS B4 PIREOM ALS= G el wi ¢l
a type RwldmiBatso givelddraua arbligied iRidy shapéd asaitinshidbf b0 hédkgy was added fol | owed by
water (6m) to forman enul sion having 75% v/v of discontinuous phase. The

above enul sion was placed in a beaker which was placed in liquid 5 nitrogen
to freeze the enul sion. The frozen enul sion in the beaker was placed in a

f dryer i i _ b i nsi d
of “the el irsstffYleEna b3 ol erely DA% RS R UMTeli bR RRR o Uesdil LTS CF g
mer cdily s The tisspludien gria wes Pelermined by tirldng @ sprwledef dromoiidesbogn (Gl aldrs

determ nqgca&iéxér@l@rﬁma@o@ﬂ’ﬁéés@éoEtBﬁedmé&i\%ﬁ@mmeyl. (0.1g) in cyclohexane

(2nl) at 20C. The results obtained are given in Table 1. In a simlar manner
to that described above noul ded bodi es were prepared. The enul sions from 15
whi ch these bodi es were prepared contained PS (2nml-10 w6/ 0 solution in
cycl ohexane). and AOT . (as.set qui in Table .1 helow) an he appropri ate
vol ume O?ln ﬁé{nﬁl?r WFI’etO %a?desmbeg agove moul%eA bodies wl%re prep}are%. q‘hé emuls;gl%%

15  which these bodies were prepared contained PS (2ml - 10 wt% solution in cyclohexane) and AOT

(as set out in Table 1 below) and the appropriate volume of water

==

Table 1
Ex. | Amount of | % % % surfact- | Infrus-ion | Dissolution | Bulk
Surfactant (g) | discont- | polymer | ant volume time at 20 °C | density

inuous : (mlig) (min) (g/em®)
phase

4 0.06 75 77 23 573 0.58 _ 0.14

4a | 0.0092 75 96 4 ‘I A2

4b | 0.028 75 a8 12 1.63

4c | 0.082 75 7t 29 1.87

4d | 0.238 75 46 54 2.58

4e |02 20 50 50 042

4 |04 50 &7 33 0.75

20
By way of comparison it has been observed that the polystyrene as supplied by the manufacturer

had a dissolution time of around 58 minutes.
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Ex. Amount of % % % surfact- Intrusion D ssolution Bulk Surfactant (g)

di scont- polyner ant volune tine at 20 C density inuous (m/g) (mn) (g/cm
phase 4 0.06 75 77 23 5.73 0.58 0.14 _4a_. 0.0092 75 96 4 1.42 4b 0.028 75
88 12 1.63 4c 0.082 75 71 29 1.67 4d 0.238 75 46 54 2.58 4e 0.2 20 50 50

0.42 4f wa)zglgl(}@% 433 0.75 20 By way of conparison it E.gﬁﬂ, EhgoRRser ved
that the polystyrene as supplied by the manufacturer ﬁa a dissolution tine

of around 58 nminutes. (4 '. AVENDED SHEBET 10- 10- 2005 WD 2005/ 075546

PCT/ EP2004/ 014755 -12- Exanple 5 An experiment was conducted in order to
produce highly porous bodies in which the polynmeric material is polystyrene
(PS). The&zampe es cont ai ned about 77% w/ w pol ymer and about 23%wl 5
surfactant. These bodies were prepared by freezing a water-in-oil enul sion
in liquid nitrogen. The enul sion conprised a continuous cycl ohexane phase
cont ai ni nd"ESNIREMawas ewadister fueder taguedgdiohyHweus bsdiesdn mich dleclvaneicSPAN 80)

was used @gdifgs p%gétpéﬁé @8, Th&e%cf%&inféﬁnb&“)ébdﬂf 7?@%0&%@#&835&9 KJ‘@ﬁv prepar ed

by addi ng PS (ex ysci ences , ohexane sanpl e of
t he soPut SHRCERTesEPodies vere aepraed by feeegiie, walprn-of @H@$‘Qf‘ in fguidpimesre Test i rrer |

and sor bi tegfisih @cﬂﬁ;ﬁlﬁ&ﬁa]coﬁiinu@l)‘s lmek&xbbhy@%ommﬁgﬂps aihd LYo B§RbuL Il) to
form an e I S|§Or&B @ v of di Scor?p i nhuous phase. The above enul sion
was pl aced @%Rﬁﬁte%ﬁé‘ %“ﬁ?dé’@&?sf’ Entui d nitrogen to freeze the 15
enul sion. The frozen emulsion in the beaker was placed in a freeze drier
over ni ght ,t .ous, . moul ded bod [ nsi 0 beaker.
In a sini I%ﬁ%ﬁ%’? Of&%r? %{oheicgg%wso%o 8%%%5%@%%@3@* eg?)(fﬂggar ed
from aoul 6 omehdxang. ng sample of the solution (3ml) was stlrred with a type RW11 Basic IKA paddie

stirrer, and sorbitan oleate(0.1ml ex Aldrich) was added followed by water 8ml) to form an emulsion

having 756% v/v of discontinuous phase.

The above emulsion was placed in a beaker which was placed in fiquid nitrogen to freeze the
15  emulsion. The frozen emulsion in the beaker was placed in a freeze drier ovemight to give a porous
moulded body shaped as the inside of the beaker.

In a similar manner to that described above moulded bodies were prepared from emulsions having
0%, 30% and 67 v/v of discontinuous phase. The emulsions from which these bodies were

20  prepared using PS (3ml - 10 wi% solution in cyclohexane) and sorbitan oleate (0.1ml3ml PS
solution) and the appropriate volume of water

In the Table below the moulded body identified as containing 0% continuous phase was prepared
from the PS solution and the sorbitan oleate with no water. The intrusion volume and the bulk

25  density were measurad using mercury porosimetry as described above. The dissolution data was
determined by taking a sample of the moulded body (0.1g) in cyclohexane (2ml) at 20°C. The
results obtained are given in Table 2.

30
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0% 30% and 67 v/v of discontinuous phase. The emnul sions from whi ch these
bodi es were 20 prepared using PS (3mL - 10 wt % solution in cyctohexane) and
sorbitan oleate (0.1nv3m PS solution) and the appropriate volune of water
In the Ta he noul ded body identified as cont ti nuous
phase \Nasb%gezgtgsloq%g“%fromthe PS sol ution and the sorbi ?gﬂ'ﬂ%ﬁ@ﬁ/@ﬁ%th no
water. The intrusion volunme and the buik& 25 density were neasured using
mercury porosinmetry as described above. The dissolution data was determ ned
by taking a sanple of the noul ded body (0.1g) in cyclohexane (2m) at 20C.
The resulTable@bt ai ned are given in Table 2. 30 35 WD 2005/ 075546

PCT/ EP2004/ 014755 -13- Table 2 % Di sconti nuous Intrusion Vol unme Bul k
density Dissolution time at phase (nm/g) (g/m) 20C (seconds) 0 4.22 0.19
62 30 3. mDBodtﬁm@ﬂs 67 Infustn VbRime 75 | BuliGlefsity 7 14 Bpisvalytio®ftineoapari son it has
been obse that the styrene gs plied by manufacturer 5 had a
di ssol uti an I me of ar oﬁﬂg}ISS m nut €s (g?rﬁﬁam)l e 6 h&g:xperi ment fwas conducted
in order fto produce hi ghl 'y por ous bagdi es in which (slaennnsjl yrrerl ¢ 10 materi al
i s polyst yj eme (PSy—Th othes—comf A red—abott 6 Y%-wHw—poetyimer and about
29% w w |surfactant. These bodies were prepared b reezing a water-in-oil
enul sion i3 | |qU| d nitrégeén. The enLﬂﬁ on corrprl 588 a conti nudus

cycl ohexgmeptase—contanng—PS—and ghi—sconttuot 3, agueots—phase.
Steareth-[2_(Brij-72)wa$ used as the |surfactant. 15 ?A 10% sol utijon of PS in
cycl ohexan® was prepar ¢876y addi ng B9.47%ex Pol ysci ees M ,, = 30000) to

cycl ohexame.—Asanpte of the sotottom(3nt)y—was stirred—wthatype RW 1
Basic I KA paddle stirrer, and steareth-2 (0.1 2g) was added fol |l owed by
wat er ( 9m§) y veay of esipadaen & as kecs 9bseaier gt the pelystyrene as supplied by the manufacturer

5 had a dissclution time of around 58 minutes.

Example 6

An experiment was conducted in order to produce highly porous bodies in which the polymeric

10  materal is polystyrene (PS). These bodies contained about 71% w/v polymer and about 29% whv
sufactant. These bodies were prepared by freezing a water-in-olf emulsion in liquid nitrogen. The
emulsion comprised a continuous cyclohexane phase containing PS and a discontinuous aqueous
phase. Steareth-2 (Brij-72) was used as the surfactant.

15 A 10% solution of PS in cyclohexane was prepared by adding PS {ex Polysciences M, = 30000)
to cyclohexane. A sample of the solution (3ml) was stimed with a type RW11 Basic IKA paddle
stirer, and steareth-2 (0.12g) was added followed by water (9ml) to form an emulsion having 756%
viv of discontinuous phase.

20 The above emulsion was placed in a beaker which was placed in liquid nitrogen to freeze the
emulsion. The frozen emulsion in the beaker was placed in a freeze drier ovemight to give a porous
moulded body shaped as the inside of the beaker.

The intrusion volume and the bulk denstty were measured using mercury porosimetyy as described
25  above and were found to be 4.22 mlig and 0.166 g/lcm”® respectively.



v/v of discontinuous phase. 20 The above enul sion was placed in a beaker
whi ch was placed in liquid nitrogen to freeze the emnulsion. The frozen
enul sion in the beaker was placed Ina freeze drier overnight to give a

por ous shaped as the inside of the beaker rusi on

vol une andwplc‘j?gg%og%gxdenm ty were neasured using mercur >ycg2i§13 %Wﬁia"t"?‘y as
descri bed 25 above and were found to-f#e 4.22 ntg and 0.166 g/ cnB
respectively. WO 2005/ 075546 PCT/ EP20041014755 -14- Exanple 7 An experi ment
was conducted in order to produce highly porous bodies containing a

hydr ophi | iExan@hieey, whi ch bodi es are sol uble or di sper si bl e in non-aqueous
media in ich the pol c.material 15 .polyvin acet at e. se_bodi es
cont ai ned ‘db8HE" ”fﬁt’/”e%/ %9%93%%P'deréﬁBW”C@M&/IP\YRTO%E‘P%C%‘?‘”@Q aﬁﬁ"ﬁ%t 3%
dye. The biyd,ivérchhedies g0 sqhblean disgerdiblede norranuecuaaiedinqin which the pamesd @atefian | i qui d
ni trogen. e .c i ng

pol yvi nyl 'S g@&nﬁ %%'%%Oﬂeg%@%%ﬁgﬂ%gfg% 2%8% %}%,Pé@wp” %ﬁﬁrﬂe dye.
Sodi umsdi cant pbatiB% oyl e hadies Werdrgpamddy frsazing a asier-heil smulSiaci dquid. nrtcb@enA 5%

sol ution p ' t Ldieh VI nyl
acetate (%ﬁc%ﬁdnﬂ%@%&% tEO onlm{ihgf“étjéne § sarrp{)ﬁ%m'ﬁgeﬁ3 RQM@@ ut%}%nd?' ml) was
stirred wdsgsoriingopp phasy\camprigiag vatenarathg i | Sediugitdiockyisuifosuspiohtel (AOT s wasused ow 50
(0.019) ang thQdBne58) were added followed by water (6m) to forman

enul sion having /5% v/v of discontinuous phase. 15 Exanple 7a The above
enul sion was sprayed into liquid nitrogen froman airbrush. The frozen

enul siz@gn wWesy s@ut@ﬁ@ﬁbownwaaefammma{ew@e p%ﬁ%@m@ﬁéﬁm? 9o|wn\ppac9@témch@ es in
the form of ove enu In a

he ab Si o
boaker wht SROUS BHEGE. ARA T Gieal R BT MSIb 8 Do RG] Haua i 9 The
frozen emﬁnsermmdumdmw:wa(kmg)m@w @6§) werk zIdéd 1eRESd By Wasr @i fingld to gi ve

beaker was BTAREEOR B AFHECrEEnstheetcl “and 11 quid ni trogen was placed in
both the beaker and the vessel. The emul sion prepared above was added
dr opwil%e fﬂ—_‘x%ﬂ IgTQeedl e to the liquid nitrogen

The above emulsion was sprayed into fiquid nitrogen from an aibrush. The frozen emulsion was

placed in a freeze-drier ovemnight to give porous bodies in the form of a powder.

Example 7b

20  The above emulsion was placed in a beaker which was placed in liquid niirogen to freeze the
emulsion. The frozen emulsicn in the beaker was placed in a freeze drier ovemight to give a porous
moulded body shaped as the inside of the beaker.

Example 7c

25
A beakerwas placed in a thermostatic vessel and liquid nitrogen was placed in both the beaker and
the vessel. The emulsion prepared above was added dropwise from a needle to the fiquid nitrogen
in the beaker using a A-99 FZ Razel syringe pump. The beaker was placed in a freeze drier
ovemight fo give spherical beads

320

Example 8
An experiment was conducted in order to produce highly porous bodies containing a hydrophobic

dye, which bodies are soluble or dispersible in non-aqueous media in which the polymeric material
35 s polyviny! acetate. These bodies contained about 28% wiw polymer, about 69% whv surfaciant



—HA--the—beaker—usi-Rg—a—A-99-FZ Raze[ syringe punp. The beaker was placed in 3
freeze drier overnight to give spherical beads 30 Exanple 8 An experi nent
s Was-canducted-in order to producg bk orous bodies contaipjpg-a. ;. o
%ﬁ?;@%%‘@%ﬁ@ye whi ch bodi es af: gPhMEP or dispersible in %#5%%@6;55
rredl a in which the polyneric material 35 is polyvinyl acetate. These bodi eg
¥ cont ai ned about 28% w w pol yner, about 69% w w surfactant Printed
26- 04- 2006_ DESCPANMD; PCT/ EP04/ 14755 -1€-- 15- and about 3% dye. The bodies
were prepared by freezing a water-in-oil emulsion in liquid nitrogen. The
enul ston conprised a continuous tol uene phase containing pol yvinyl acetate
and t he dymel abook 3%xydi Sledtienwereprgphas éyfmmpg a wbtagnmﬂa&mlsior&n BHuldmitrogen.
di octyl su o tion of
pol yvi nyl ln];eo dn@h@%@%@“@%@ 't%dr%ge Hﬁutaxn‘?h ﬂ\gﬁ Q(%e)t/a tﬁs%'@l %’%1% lg#e (PVAC
My = 830@@1}scmrt§mtom phase wmprﬁ@am?éeroﬁocilm d@@wmfmmr(am%\pws gsed aeiewi th a
type R §,Baghc | KA paddle stirrer and solvent green 3 dye (0.01 g) and
AOT (0.25g were added foll owed by water (6ml) to form an enul sion having
75% v/¥ of discontinuous phase. 10 Exanpl e 8a The above enul sion was sprayed

i nto i quiaGohéduteast Poliirgcatted tolenestts pregred hypaeing ﬁﬂWir@i éb@tatéﬂﬁVA@M@Eed i n a

Examl e BSUPRE KIS e ahin SRt aeb dor aien it pe BT Besfediiadey |
l'iquid ni tinegar sbicent greerzidyee i@01gdand ADTON.250Tee hdded tovedily svaten (Gmi) tb foem beaker
was pl acegnhrlp]u1 Maﬁﬁﬁﬁ"ﬂf’kgfr% MHuQ% 0 give a porous, noulded body

shaped as "t nsi anple 9 An experinent was conducted
in orter to produce highly porous bodi es containing a hydrophobic dye,

whi ch bodigggndk & sol ubl e or dispersible in non-aqueous nedia in which the
polymeric matertal is polyvinyl acetate. These bodi es contai ned about 33%
w w pol ym';[he abaye gruisianavey sPravgd Nk ioyid itrogen from an airbrush. The frozen emulsion was

placed in a freeze-drier ovemight to give porous bodies in the form of & powder.

15 Exampledb
" The above emulsion was placed in a beaker which was placed in liquid nitrogen to freeze the
emulsion. The frozen emulsion in the beaker was placed in a freeze drier overnight to give a porous
moulded body shaped as the Inside of the beaker.

20 Exampled

An experiment was conducted in order to produce highly porous bodies containing a hydrophobic
dye, which bodies are soluble or dispersible in non-agueous media in which the polymeric material
is polyvinyl acetate. These bodies contained about 33% whv polymer, about 54% whwv surfactant

25  and 13% dye. The bodies were prepared by freezing a water-in-oil emulsion in liquid nitrogen. The
emulsion comprised a continuous toluene phase containing polyvinyl acetate and the dye and a
discontinuous phase comprising water, Sodium dioctylsuffosuccinate (AOT) was used as the
surfactant,

30 A 2.5% solution of polyvinyl acetate in toluene was prepared by adding polyvinyl acetate (PVAc M,,
-= 83000) fo foluene. A sample of the solution (12ml) was stirred with a type RW11 Basic IKA
paddle stirer and solvent green 3 dye (0.12g) and AOT {0.5g were added followed by water (12mi)

to form an emulsion having 75% viv of discontinuous phase.

e e s s
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25 and 13%.dye. The bodies were prepared by freezing a water-in-oil enul sion

. containi-ng polyvinyl acetate and-the-dye-and a discontinuous- phase:. - - .
'Ryt i26 G20 er . Sodi um di oct yi;@lﬁm

[

inliquid nitrogen. The enulsion conprised a continuous toluene phase

128t Q SHHISWIBN nat e (AOT) was usedP&S/ERe4/147 55
surfactant. 30 A 2.5% sol ution of polyvinyl acetate in toluene was piépared
by addi ng pol yvinyl acetate (PVAc M 83000) to toluene. A sanple of the
solution (12m) was stirred with a type. RM1 Basic | KA paddle stirrer and
sol vent green 3 dye (0.12g) and AOT (0.5g were added followed by water
(12m) to forman enulsion having 75% vtv of discontinuous phase. 5

AVENDED Gitfigatler Wids AANGYS hBimoskRd el M g R HrrogbmRAMee S EolRitRHchlef anp. - 16 A

beaker was placed in a thernostatic vessel and |iquid nitrogen was placed in
bot h t he HfevaRes AhRiemiisien Rrepaess| aboveasaditedGrenyiss o erpdedGowantss todbried

dr opwi se [ifyid Atregenae the @ chiéen gty 88100 1F2 b€l sydng6l plrdlp. NTHhe BEREr vd? pidted heaker

using a A-99 EZ Razeh s%/.ri nﬂ%g%g’gng The bggker was placed in a freeze drier
over ni ght™f% GEUASTIRE? &P G HapRF &P i 5 Exanple 10 An experi nent
was cénducted in order to produce highly porous bodies containing a

hydrophi lg.c - dyg., which bodies are soluble or dispersible in non-aqueous

medi a i n he polynmeric material 10 is polystyrene. These bodies

cont ai ned about 60% w w pol yner, about 16% w/ w surfactant and about 24% w w

dye. The Aogbeimaies RBRAKAA ofitr bIRSHE M%;bg{ﬁigi%nltai RVcPdpnid ! T qui d

ni trogen e enul sion conprised a continuous cycl ohexane “phase contai ni ng
pol yst yr i@ viird badiegiarg soluRle Frilsoarsitip Sen-agiepys rerpdiagin whica thepabmerramaloial  Sodi um
di FCt]}[d sus Bw'egﬁ?;@e bASEE) conBied SRt %m@wm%m?w fBeitaBts msﬁrfé.@e%tps gfd ution of
pol ystyrene 1n cydohexane was prepar .addi ng .paJ] ystyrene (PS ex

Bl e orbad AV 15Ok we's PPN B IHES AU P AL Tesn ( 2 )
was stirred Ecr'ltllh_ora oom]?md F%Ncibﬁtinﬁiasi Cycblfegcaﬁagﬂbﬁ stritaiiey paRpshyrétdl a08.H54g) and
an aqueous_sol utio ' .60)._wer e orm.a ‘
i o on Gead PR Bt o TRt bl AR e sl dF B BE ASTHE AN s

sprayed iastte duifegldntl ni t rogen from an airbrush. The frozen emnul si on was

15
A 10% solution of polystyrene in cyclohexane was prepared by adding polystyrene (PS ex
Polysciences inc M, = 30000) o cyclohexane. A sample of the solution (2mi) was stired with a
type RW11 Basic IKA paddie stirer and AOT (0.054g) and an aqueous solution of methyl'orange
(0.16g) were added to form an emulsion having 50% viv of discontinuous phase.

20

The above emulsion was sprayed into liquid nitrogen from an airbrush. The frozen emuision was
placed in a freeze-drier ovemight to give porous bodies in the form of a powder.

The dissolution time was determined using a sample of the powder (0.1g) in cyclohexane (2ml) at
25  20°C and was 22 seconds. ‘

Example 11
An experiment was conducted in order to produce highly porous bodies containing a hydrophchic

dye, which bodies are soluble or dispersible in non-aqueous media in which the polymeric material
30 s polystyrene. These bodies contained about 60% wiw polymer, about 16% whiw surfactant and
about 24% wiw dye. The bodles were prepared by freezing a water-in-oll emulsion in liquid
nitrogen. The emulsion comprised a continuous cyclohexane phase containing polystyrene and a
discontinuous phase comprising water and the dye. Sodium dioctylsulfosuccinate (AOT) was used
as the surfactant.
35
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placed in a freeze-drier overnight to give porous bodies in the formof a
powder. The dissolution tinme was determ ned using a sanple of the powder
(0.1g) in cyclohexane (2m) at 25 20'C and was 22 seconds. Exanple 11 An
experinment was conducted in order to produce highly porous bodi es cont ai ni ng
a hydr ophoWP@005§Y3846 whi ch bodi es are sol ubl e or di sper SCBHERZPHOKGH- aqueous
media in which the polyneric material .80 is polystyrene. These bodi es
cont ai ned about 60% w w pol yner, about 16% w w surfactant and about 24% w w
dye. The bodies were prepared by freezing a water-in-oil enulsion in |iquid
nitrogen. Ah@yesilioh DR sHAMBI h SGeodxERMAS PREsed i Rk RIyBNRES EPNtkRi i ng
pol ystyrene and a  disco tlnuoug g@asg COHﬁr%SIng wat er and the dye. Sodi um
di oct yl sul POSERCEHIRE My REPPORZRA gLEHe dyesO LR #t%), ¢ geiohgrenes sA samDReNBED SHEET

" 10- 10|— Zg%lu\ﬁﬁ (Zﬁ@ﬁé@éﬁﬁédiﬁidmb ﬁa‘iﬁtﬂ/@d_ 1)Bésiblul4ﬂ§@tesﬂﬂeré%m gnjgu?)i &Nl vidker St ylr ene
in cycl ohexape was,. prepare .addi.ng..po yrene ex ol ysci ences Inc
My = 3oooo§§mﬁ}°{8’eé‘afi‘€%6‘?‘§6"%%" W“&V‘WY%?Q%P%‘H@%&ﬁ . A sanpl e of the
solutia (2nml) was stirred with a type RW11 Basic || KA paddle stirrer and

AOT (0.05 n 2 n l.si on _hayi 50% v/ v
of i scont HierBae SleBh ves Sle IR FuREiiGoe! for S 8RR S SRty O

ni t rogen f planed hia freézeliiersivemightdo divegeons kadieh bitterformefa ppldeced In a freeze-drier
overnight to give porous bodies in the formof a powder. The dissolution
time was determ ned using a sanple of the powder (0.1g) in cyclohexane (2nl)
at 10 20CThertipseletion e wee determined gsing® srmpls of he pewdsn §. 190 Bickdohexana knd) atn a

non- ageousy BBH sG9eRioh& N9 a three dinensional oil and water enulsion
tenpl ated, open-cell Tattice conprising: (a) 10 to 95% w of a polyneric
material which is soluble in the non-aqueous nedia (b) 5 to 90% by wei ght
of a surfactant which is soluble in the non-aqueous nedia, and c) a

wat er-sol uble material which is not soluble in the non-aqueous nedi a

i ncor por at ed



into the lattice to be dispersed in the non-aqueous nedi a when said pol yner

(a) and surfactant (b) dissolve, wherein the porous bodi es have an

i ntrusion volune as neasured by nmercury 1¥®orosinetry as described in the

specification of at |east 3nml/g, and, being in the formof powders, beads

or noul ded bodi es. 2) Porous bodies a%yﬁ% '%ed in claiml wherein the

pol yneric naterial is a honnpolyner @% | ymer nade from one or nore of

the foll ow none Al kenes; dlenes; ur et hanes; vinyl esters;

styreni cs: qué; ffﬁ g létaé’é’n'aél}l MQdig¢qRIEYIRH &R eredimensional oil and

(neth)acryIWﬁ?ﬁ@ﬁ?@“m¢@ﬂgmiﬁtﬁﬁm§m IgReOMpRIREs:  anhydri des, esters;

et hers, carbonates; isothiocyanates; silanes; siloxanes; sul phones;

al i phati c a@ 18rto #6%4 wt of:d pohokse mateoibwhich ansbldile phtht non-agqudss nadamat i ¢ and

aliphatic amnes. 3) Porous bodies as clained in claim2 wherein the

pol ymeric nghehd abv%i E\ﬁ&kgh{t&iﬂﬁs@ﬁﬁcﬁﬁt wiileh ¥\sbhble RGBS ﬁé@a bbufRE@dSadaodi es as

claimed in '&ywa%re&ﬁ 18 hafdrAl PhVAGE Rbthohibfe RQ @H&n {n'e 919 ggave

water i nso' tﬁe GBS dR0l RPARYSH. g@éo%ts i Bid Sotlbi {5 g ) PO ous
er s rla |s sel ected

bodi es as &de éLrn erern

fron1mater so % P¥nfs; water soluble fl uorescers activated al um ni um
chl orohydrate; transition netal conpl exes used as bl eachl ng catal ysts; water
sol ubl e poWb‘?fé‘Pé © PRISEHDOBERAVE SR, @Eé}ﬂt‘@é‘é@% pemgesuged yme f}’ﬁrl mary and
secondary aPQI@ﬁ@IetTY%ﬁ?ﬁﬁﬁi’@%mctbﬁﬁmqﬁm@mg@%ﬁﬂwt ThHg a8, bdvag i the frgmofor

m xt ures t heorvedsts, bejdsRonowdddddebideess. as cl ai med in claim4 wherein the water
insoluble material is selected fromantimcrobial agents; antidandruff
agent; skin lightening agents; fluorescing agents; antifoans; hair

condi ti oni ng) @& trdidsad Eiaﬁné&ﬂfﬂlélhpmvﬁgreﬁﬂﬁé‘ §E e aadid 4 H&hg&rl]f}ﬁ&”t S

dyes; UV prgteahy ﬁ&g@tﬁ%nh of ee}ﬂ EPhRAbrersant | OXI

:c In:l\?gtjlr ICInggﬁlkengs leh&d. u?e%h v1 y esters st emcsmi lct )gé: uil’a?/ee tgﬂ eto;

hydr ophobi CHE%W nﬁ%i@?ﬁ S i i i S s i SEBY 1 or
prepari ng p HE<C €8 1 @ﬁy@}agess% ey &loxgngs; splphapsse aﬁ%ﬁﬁ‘ TO@B%H si ng

a three di néaehoby aromadiciand alirhaicecidspupaipbinandatipbatieaminspen- cel | lattice
conpri sing
3) Porous bodies as claimed in claim 2 wherein the polymeric material is polystyrene or
polyvinyl acetate,

4) Porous bodies as claimed in any preceding claim wherein the porous polymeric bodies
have water insoluble materials incorporated into the polymeric lattice,

5) Porous bodies as claimed in claim 4 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.

6) Porous bodies as claimed in claim 4 wherein the water insoluble material 1s 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.



(a) 10 to 95% wt of a polynmeric material which is soluble in the non-aqueous
media (b) 5 to 90% by wei ght of a surfactant which is soluble in the
non- aqueous nedia, and (c) a water-soluble naterial which is not soluble in
t he non-aqueous nedi a incorporated int olfhe lattice to be di spersed in the
non-aqueous medi a when said polymer (a) and surfactant (b) dissolve,

CONprising Yf1g nhgRBfo bre hﬁn@ﬁ&ﬁh%meﬁﬂhmﬂaﬁ%mw@n@wnea feoﬁmecﬁézl ymeric
e Lk PR S8l ) ke ol BEGHAD bhch B 10

-t ﬂ!
fluid freez mm: umat a terrpe?ature e ectlve ?iﬁ rapl ree2| ng the

l'i quid nedi coolin thell UI efdefreelng medi um
at a terrper%g-g?éog (%Of i{r? %‘?ﬁﬁ SO);VI EP‘EP %WHW@ peri od
effective t g aF f whe em -aﬁveé)élﬁéwéml t he
frozen Iiquf aff@é@ruﬁmbée mﬁeﬁﬁkw@%é&wwﬁb@nwwwm@@m@#lamerporat@fiu d

medi um by sint thedattiemto t®)digpensst o theawnoiquearsdnddin wheit said pollyerce(a) ande cool i ng
of the |iquswfackdi (hnhdissolvacconpl i shed by spraying an atom sed wat er-in-oil
emul si on i ntamprising {hoistkpk vfezi ng  nmedi um by dropping drops of a

wat er - i n- oi 1) pROWHiSE @R intihae iftutd off tHe po19BRHD taf@ Al (U2 theX¥rfaOtAt (BYinta
wat er -i n-oi{ lﬁmeﬁ]ﬁﬂ into a nmould and cooling the enulsion in the noul d.

9) A net hod; i I ygﬂﬁ; is a
honopol yrrerhzggg ﬂcﬁ;? ﬂmdrh-éé ﬂl ?rl%lrlr%r%gaor r?gdrt%etg ttﬁ%%{)pﬁﬁv\}, %%Ez%é fHe

(co) mononer s i en ur.e vin sters r en| c aI kyl
(1ot h) acr yl 4D&eor uaa ?iqu R e e e taﬁm%ﬂtarehﬁ

ethers: im Hedreezinggamt o Hw;}wmdfélg lu@sfpé%emda%ffréﬁg EPKbn s the 1qu1d

i sot hi ocyanﬁﬁé@m @hﬂanes si | oxanes; sul phones; aliphatic and aromatic

al cohol s; argrietredamng the ifohert iiq:uiémed'mm arfomatthepands Eidighatienoaaliafdlss 10) A
met hod as cliguitheskdium dlaubhiBatidner ei n t he pol yneric material is polystyrene
or polyvinyl acetate. 20 11) A nethod as clainmed in anyone of clains 8 to
10 wherein gNg SethPsd @fitneliSn BRI 7OMEein 1RNBNLE of BRUIGAN Rediffn i§W tterioni c.
12) A et hode 38 ikRld B koY iANHPABmNed Gl Th Sirlehutdiol D Bld bilili EreShihg act ant

has an H.B medium, by dropping drops of a water-in-oil emulsion into the fluid freezing mediuvm or
by pouring a water-in-oil emulsion into a mould and cooling the emulsion in the mould.

9) A method as claimed in claim 7 or 8 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 (imeth)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

10) A method as claimed in claim 9 wherein the polymeric material is polystyrene or
polyvinyl acetate.



value of 3 to 6, 13) A nmethod as clained in anyone of clains 8 to 12 wherein
the surfactant is selected fromethoxylated triglycerides; fatty al cohol

et hoxyl at es; al kyl phenol ethoxyl ates; falty acid ethoxyl ates;

fattyam deet hoxyl ates; fatty am neethoxyl ates; sorbitan al kanoat es;

et hyl at ed_sppbf hl%pma'amgﬂg(ﬁﬁf b aalpg&yth%% Bh HO0l gl '@ph-l%mc

pol ygl ucosi yCOSI

sul f at es; aefnﬁgﬂ %t“ﬁﬁ?m‘&’a"r%&‘iﬁ éf%f’é% al kyl benzene suI fonates; al kyI et her
phosphates d|aIk squosUCC|nates al kyl sul f onat es; soaps aIk

sul fates; al®yh g% glaimed in ayRys Ofbﬂoeb%eﬂ Blswhersindpe pyrfactang b

secondary Yﬁllaﬂ %@n@ tsul f onat es al pha-ol efin sul fonates; isethionat e

sul fonates; fatty amne salts; fatty diamne salts; quaternary anmoni um
conpounds; rﬂ)dspiemmidmhmmé@ntmbﬁe of daihfsGnioud veher&ia chicgur actantis fselbatedi um
sur f act ant sfrodetldylatéliatiphatfid@saal abvholetndyliies; AkyNeRs cokGlates; faet ai ne,
am nopr opi OfHi & cB6xk fldtes: Ak Qbdithk f?eft’ttyaaﬂhﬁeeﬂ?dﬂy[h@esoéolgﬁﬁl alkﬂfﬂaﬂ’,@bet ai nes;
and. m Xt Ur eg{BERSBbitar & maébaaat 9801 Aflo Nk e fhfgi]c%a%aéﬁh %5&{1& L8l
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14) A method as claimed in ¢laim 7 wherein the intimate mixture is a water-in-oii
emulsion

15) A method as claimed in claim 14 wherein the discontinuous phase of the emulsion
comprises 10 to 95% by volume of the emulsion.

16) A method as claimed in claim 14 wherein the discontinuous phase of the emulsion
comprises 20 to 60% by volume of the emulsion.

17) A method as claimed in claim 14 wherein the discontinuous phase of the emulsion is
selected from alkanes; cyclic hydrocarbons; halogenated alkanes; esters; ketones; ethers;
volatile cyclic silicones and mixtures thereof.

18) Solutions or dispersions comprising a polymeric material and surfactant formed by
exposing the porous bodies of anyone of claims 1 to 6 to a non-agueous medium.



