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" describes the formation of po

-1- POROUS BODI ES AND METHOD OF PRODUCTI ON THEREOF The
present invention relates to water soluble or water

di spersi bl e porous bodi es and to nmethods of producing
such porous bodies. 5

Copendi ng- | nt enat i onal - pat ent - application

PCTI GS03/ 03226 (assigned to tge present appl i cants)
ous beads conprising a

t hree di nensi onal opencell lattice of a water- sol uble

- polyneric material wth an average bead diameter in the
. range: 0. 2 PORGUSBOBIESIAND METEHOR BF MRODMCTIGN HEREOR

i nvention to prOV|de hi ghly porous bodi es whic
'ﬂﬁﬁﬁﬁrse rapi dly when contacted with water. It is a

Bt inyBtian feldtas tp water splubletor watertdispprsible |pd:eu§b§d;eeah@mﬁahods of
m&ﬁmmgmxﬁpﬁg&ngﬁmsfor produci ng such porous bodi es.
accordance with a first aspect of the invention, there
is provided water dispersible or water soluble .15

e Ty OB 2R B o T ot ovpcarts)

n_

9]2?1 %ﬁ @?ﬁ?#ﬁ%@fp@mb@ds edmpaisig a fhige dindneioR &sentaysl MBESHE water-
solubla avin nt rusi on '
o poy o Mo i B vl B ISy (R S s
hereinafter described) of at |east 3m /g 20. vvlth t he

e oD G A 5 o

Wtey: h@'sﬂd\dfé’@sotnm:fém lmknﬁoheb rovideengimple ¥R icRive method

+ for protiading shéh pror8 @@Ly wei ght of the water - sol uble

pol yneric material and 20 to 90% by wei ght of the
surfactant. More preferably the porous 25 bodies of

lrtdiueorﬁdrﬂé @it a firbta8 et &%e‘?r%.ﬁtﬁ')h rfh%g is ;:%wzgd;\?%g@@pergigrg goxvler soluble

he er sol ubl'e polyneric ma

p% e%@@ﬂﬁ‘é‘"%ﬁﬂ’f%ﬂ'ﬁ?fﬁ“ﬂﬁl@p%&hﬁmmnhnhgr| al is a
amalgswbymigﬁ{bfwé Wa ﬁgnaf:ﬁ-ud wat er sol ubl e"
In the a t

forns a

(h%%%pse Skl
Iaéyﬁfﬁfﬁiﬂkn water. In general terns vvater

saldpaninls odied HEWRG &n m@&k:&%ﬁﬁ?ﬁsg}%@%ﬁv\hﬁ@ SIAR e

{0 E’ﬂ erelnaﬂer

d%ﬁ"%@ﬁ’sﬁé\j%%@ '%é same or different, are |ndependently H

wibir the Eovisothdb4hia plspsl ﬁe@

Qf%%g% whi ch rrapgmbsebtﬁ% B?fﬁgé% ?ﬁéggg%g%ﬂlagemge%ead diameter
g dently Hor (G to C4)alkyl, -CON(RB)(R7) in

whi ch R6 and R7,. which nmay be the sane or different,

CH2CH2O-, - CO2H or salts

BOY AR piriediliss ok 78 epitanenion gerdaln 49 (o B0% by aeighocehe water
solublgi pntymbmcahaw aRE2BR Wﬁﬂ?&‘gﬁ?bﬁe surfactant, More preferably the porous
bodies of the present invention contain 20 to 70% by weight of the water soluble polymeric material
and 30 to 80% by weight of the surfactant |

The polymenc material is a material which would be considered as "water soluble® by those skilled
inthe arti.e. if it forms a homogeneous solution in water, in general terms water soluble polymers

+ possess pendant polar or ionizable groups (e.g. -C=0, -OH, -N(R:}(R2) in which R, and R;, which

may be the same or different, are independently H or (C1 to C4)alkyl, -N{R3){R:)(Rs)"in which Rs, R,
and Rs which may be the same or different, are independently H or (C1 to C4)alkyl, -CON(Rg)(R;}in
which R6 and R7, which may be the same or different, are H or (C1 to C4) alkyl, -CH,CH,0-, -
COZH or salts thereof, -SO,H or salts thereof groups) on a backbone chain which may be
hydrophobic. '
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=2-" 1t~ is also inmportant for the-eperation of the-
present invention that the porous bodies dissolve or
di sperse quickly so that the naterials contained within

“the lattice are di spersed quickly when the porous

bodi es are exposed to an aqueous nedium It has been
found that when water soluble polyneric naterials are
i ncorporated into the porous poedi es of the present
invention, the time It 5 takes for the polyneric
material to dissolve or disperse may be significantly

i iﬁ%& ‘ﬁ'ﬁporl%ﬁ}%rntﬁé Hp&%ﬁaé ot pnglepééns@ﬁttdg\féﬁthoﬁ*ﬁ%g'ru% ﬁ%ocﬁﬁ'eé Ridbove or

e dissolution o
q@pens@ ﬂ%ﬁl}gﬁodb@twfa%matena!ﬁ tantained hétpin ﬂﬁrlai:@erﬂmdlsmedrwwy when the

 ARfot B afo LRRSed B ég(ﬂ&x.@rﬁﬂdfu 't R YoaR i r2PWAen VidiEr soluble

n one | es wat er
mnﬂelmat@nalﬁam@ﬁn@mgratadomw pofaus mdtemme pressntinvention,athe time it

us{h 3@6%8@%%@%61 po éﬁ&%%%s@ﬁ 'Egg‘% the nafure of

ﬂoﬁb Jattice: shauldbesuchethahtie disselstioher dxspmmlcﬁﬂw@nmbahodpsmreferably oCCUrs,

) fﬁ(lékﬁ H{Jﬁ?ﬁ%celﬁ% 0S€E, &ﬁfa%s&xyet yI oe%} Bﬁélﬂés%r@ferably less than.one

rRinLe. oxyet hyl met hyl oel | ul ose, hydroxypropyl cel | ul ose,

15 hydr oxypropyl net hyl cel | ul ose (HPMO),

hydr oxypr opyl but yl cel | ul ose,

Examplpsafwaisk salubie folyaieticmalerials mndboxynet hyI cel l ul ose and

(%)?E%&r@n éﬁ’eﬁ] %ﬁw a:III'I s e an dasﬁquar %‘al ¥s loa(‘?t bean gumar

a@@&ﬁqﬂc@aﬂdh@f’bﬁaﬂ%ﬁﬁ’ﬂ%alt) (c) hom)pol yners of any one
|
(%)oeﬁtmée ARRE Sor éxé&ﬂé’;édﬁwaﬁgmne hﬁ%@%l@%ﬁ% YBfyReluios,

repare omtwo or nore

rﬂﬁélmwcel@ese( dyydmyethyiceliops chyseiyethyimedhytpelulpsey hydahynsppyiceliulose,
ﬁ%hggemgéﬂ‘;@ety(fl %MWP@WE%F@%dWEWwIMmB

@me%yw@w 2t@8 4 el kyPant Raayselies 39l - SOMO) or

GitBkmet Fhibrbgehitetiisse diy #géafy(ﬂr By Y AR ©

(c) homopolymers of any one of the monomers lstad in Table 1 below;

d) copolymers prepared from two or more monomers [isted in Table 1 below;

(e) mixtures thereof

Table 1
-vinyi alcohoel,
acnyfic acid,
methacryllc acid
acrylamide,
methacrylamide
acrylamide methylpropane sulphonates
aminoalkylacrylates
aminoalkylmethacrylates
hydroxysthyiacryiate
hydroxyethyimethylacrylate
vinyl pyrrolidone
vinyl imidazole
vinyl amines
vinyl pyridine
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vinyl pyrrofidone vinyl imdazole vinyl amnes 35
vinyl pyridine WO 2005/ 075547 PCT/ EP2004/ 014777 3

et hyl enegl ycol ethyl ene oxi de ethyteneim ne
WORPEIEEMYF phonat es 5 et hyl enegl ycol acryl at es PCT/EP2004/014777
et hyl enegl ycol nethacryl ate Wien the polyneric nmateri al
is a copolynmer it nmay be a stadttstical copol yner
(heretofore al so known as a random copol yner), a bl ock
copolynmer, a graft copolyner or a hyperbranched 10
copol gth¥enegigelononers ot her than those listed in Table
1 may_aq| included in addition to those listed If
theireﬁﬁéggﬁ@% does not destroy the water soluble or
wat er ettlyleneimisg bl e nature of the resulting polyneric

mat er | s of suitabl e honmopol yners i ncl ude
pol yv%rﬂjﬁ?eﬁsﬁ?%}e@ pol yacrylic acid, polynethacrylic

aci d, ethlénepigtaleantafdsam des (such as

pol y- N i [ lacryl.am de), pol ynethacryl am de;

pol ya%@%%ﬁy%@%?ﬂg% nmet hyl acryl am nes, (such as

pol ydi met hyl am no- et hyl met hacryl ate and pol y- N
%63{%&3@{%%% L I’hISa (é{#’b@t i rﬂt&ﬁ%ﬁl %FTI- aséla[ﬂ%gl %;Iaoqy%]e? ‘(heretofore also
Zhwwo Tﬁashalmf hm:opet' tlymeﬁ,baﬂbhdw?mtymdr, degralt @bpolarder :dﬁ & B@brbranched

e syrfactant hmaybe non:loni ¢, anionic, cationic,

BIPOYTER { SPTRTES S 80 11058 I8P ARG o Ao Henicuidea i acklon to
thesepiisted if uivetr. prdssadedoes natidesioy the later Belibte @fwafer%iiséﬁérgﬁlé AGLIE of the
| n‘ﬁlﬁ{{éde' et hong%lr%ted tciglycerides; fatty al cohol

& )PPé{‘Pg@E Ryl phenol ethoxyl ates; fatty acid

et hoxyl ates; fatty am de ethoxylates; fatty am ne

t hoxyl ates; sorbitan al kanoates; ethylated sorbjtan
Exauni of w20e Rqnppouvs At di bNnyHicohal Holyeonvic gRypoymetacyc acid
peNacghnRies | @eh; as t B MsoREpyRAYERHeS pofisWbcrylamide; polyacrylamines,
E‘ﬁw | ycosi des. Egéﬁrpl es o ui tabl e ani onic 25

CHERINER | al &1 mebypmine-edyimghacyiale neand  poly-N-

FepheNetRIRshachiate, ADSB yiedididngnat ﬁtﬂyvinzllnlﬁddz@b,h er polyvinylpyridine,
E o] ates; d alc%llg sul fosucci nates; al kyl suifonat’es;
&!&B@g SniRg Prdgingypted denyaties thetedl hoxy | at es;  al kyl

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

ul fonates; al pha-olefin sul fonates; isethijionate

0 FRRnd mayReqsrienic, ghionig, ctigftit, or 2itefiofyn @nd s prelasablysold at ambient
{eRpbatif, Ebmpen 8 HftasIa InbS-onit BLfactafks andiude Sikiisted triglycerides; fatty
alcoho! ethoxylates; alkylphenol ethoxylates; fatty acid ethoxylates; fatty amide ethoxylates; fatty
amine ethoxylates; sorbitan alkancates; ethylated sorbitan alkanoates; alkyl ethoxylates; pluronics;
alkyl polyglucosides; stearol ethoxylates; alkyl polyolycosides. Examples of suitable anionic
surfactants include alkyiether sulfates; alkylether carboxylates; alkylbenzene sulfonates; alkylether
phosphates;, dialkyl sulfosuccinates; alkyl suffonates; soaps; alkyl sulfates; alkyl carboxylates; alkyl
phosphates; paraffin sulfonates; secondary n-alkane sulfonates; alpha-olefin sulfonates; isethionate -
suffonates. Examples of suitable cationic surfactants include fatty amine salts; fatty diamine salts;
quatemary ammonium compounds; phosphonium surfactants; sulfonium surfactants; sulfonxonium
surfactants. Examples of suitable zwitterionic surfactants include N-alky! derivatives of amino acids
(such as glycine, betgine, aminopropionic acid), Imidazoline surfactants; amine oxides;
amidobetaines. Mixtures of surfactanis may be used.
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guat er nary anmmoni um conpounds; phosphoni um surfactants;
sul foni um surfactants; sul fonxonium 30 surfactants.
Exanpl es of suitable zwitterionic surfactants include
N@IRYI7SEEr i vati ves of amino acids (such as CYEPZIB4/014777
bet ai ne, am nopropionic acid);, imdazoline surfactants;
am ne oxi des; am dobet ai nes” 4I\/I‘xtures of surfactants
may be used. 11 WD 2005/ 075547 PCTUEP20041014777 4
The bul k density of the porous polyneric bodies is
pihefbulk gignsjty pirthe p@omaam@meot bédiasris prisecbly@n he range ohfoaabout 0.01 to

t i
oy Y2, Rl prab S i sk BASNEOAGH 0.0 0, B @B rerraty fom
abwﬂoemog/om@/cm% The porous bodies of the present
invention may be fornmed by freezing an intimate m xture
(for exanple an enul sion) of the polyneric materi al

ahe potoas bedidsaaf tfznpresent iaveniiopumal beefdmueth Byrfobefing e titimate mixture (for

S0 BTRD Y o Bt el neeeie B BB i roeze
ainingdhesesuliidg fioren Byxturd 0 i ncl udi ng a wat er sol ubl e

polymeric material and a surfactant in the lattice of
t he porous bodi es, porous bodies are fornmed which

dhs pordovsebaniies df mp@resentnrwpntdh Yispenseashen @poset @ & agqlibéus medium. By

WA e BT boner® et Sl G Plce ptre poous coos,

lpemasrbodiadi asepﬁmaﬂwmrs disdolve dr disersetriygdipncioasoud nfedeX PR §Blymeric

i SHEBH SnH oF RS e B o iRt become
aﬂispseédtd:ssmredonhemmmmcare @fpoédﬂ&o R bGlidoas FedibmCTIY Brovkash of the

in_th bod| qut on/ di ersion.is
ot Bkl o1, RS Bl Eitie T gshal & JHDBsi 4f e material
aommaitammb lprbrotas Bods tand MeUISQJILWQrW%Bpgrsi@ﬁ%I rﬁhfr? ﬁ;‘pndttm is ol%served when
resen I Nventl on odl es e resen
BB e e e bl 3000 P Dol opees oftie prseat pyesion. The porous
dhodisodf tic esent 1n\rénmn€m:5j therefore be@@éd/tmﬁdhﬁtdfﬂé gisdoRkisn G dispersion of

surfac For .exa sur f act
PRl Rl or SCEaRD L Eor TR Suftans i B isgerporated ito porous
Ibﬁ&@ﬁflmmmqhvemdnwﬁbhwm‘@@rs@bt IvoaBsmeRANES BHdloF Ridre easﬂy than

BRRLoR Brpy” DB P ke et “§w€a§ta€t°'¥“9eiwepseg or delate

eiegrting tasks dedh e ddraleanth® 8ENENGfabrRS Swisers bhiidold vdterGd eﬁéﬂﬁbfégor use In
ﬂw}‘cate fabrics or where only cold water is avail

CALRI D% he cl eani ng process. The present i nvent| on
al so includes, in a further aspect, solutions or

ﬂ:h oerS| ons cogglé%{weg \/va}%t¥I 25 sol ubl e pol yneric

§ BiEsely bveny ip it 2 fbineragrasl, sewiops prisPeRiBN @IMpYigng water
Ia@gl:u@ Bolyherit Aeatdibls SR buriabBimadtnk® By Ebodhy hePBRUS bds@ézl.l df me present
ous bodi es _of the present Invention may | ncl ude

m\'?fﬁ B’h @A 8ayeqs MRy dr ophobi ¢

The porous bodies of the present invention may Include within the fattice hydrophobic
materials which will be dispersed when the polymeric bodies are dispersed in an aqueous medium.
The hydrophobic materials may be incorporated into the lattice by dissolving them in the
discontinuous oil phase of an cil-in-water emulsion from which the lattice is made. It has been found
that the dispersion into an aqueous medium of hydrophobic materals contained within the porous

bodies of the present invention is much improved when the porous bodies are exposed to the
aqueous medium.
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materials which will be dispersed when the polyneric

bodi es are dispersed in an aqueous nedium 30 The

hydr ophobi c materials nay be incorporated into the
WE29%B5HYY di ssol ving themin the di sconti nuoRET/BPI004/014777
phase of an oil-in-water emul gi on from which the

lattice is made. It has been found that the di spersion
into an aqueous nedi um of hydrophobic materials

contai ned within the porous bodies of the present

Th%'ﬁ?@"bﬁ"@"ﬁom@liqﬁ'mﬂwﬁﬁ‘ﬁ dva firihpraspach solyfignserslispermionsscampesing water
P aa RS iR ol SRR B & hyRopdBic tted! RmnEf BPddosing the porous

014777 pr ésent |nvent|on
pigs o he, presgntdnveption Hr@wnm@p aydrophelle metedal sordainedi therein &0 amaxueous
ﬁ@ﬁpﬁ!Slng wat er soluble polyneric materials,
surfactant and a hydrophobic material forned by
exposi ng the porous bodies of the present Invention
haV|ng t he drophobi c material contained therein to an
@@anémes ingoeTsional cana produdssuch asdeadarents, iskin ped lantizbning or

&?%Efr??%%g ot FouSHER (R, B BELR o8 Mty Sarbe ] o s or housenol
SeTINgE Care pmducis for haeﬂandgofhsmfam mbepiiticklesirablede adroinistertgtidphobic
t

FraAHH i Qhudct A Soch e PR ﬂyﬁ#ﬂaﬁitg%ﬂé@ 3 §8% T Raterals they
angtoBen wiustantio disperspin ensqeeous enirorenent. Bimauss ef the pbllmes bodles of the
PR PR R a TR, Qtperatiaia MK ool satBS it oBie el o e
@wraaﬂmmﬁp@v@m@ammmwof the present invention
facilitates this dispersion and I n many cases enabl es

hydr ophobic materials to be dispersed nore effectively
i maybepreeauined toglisperse the hydrophebic mefaiialsetithe poictivsierertiseprbduet is being

(R 25 et s B BBl b Db it

ip sy iexposing it toiao rqudols eryizoroent, atiwhéet time the hetepsahbiegdispersible lattice

ot o Tl Bl SRR ok =

wat er - sol ubl e/ di spersible lattice of the porous body

pordg{?g'g E‘ZASE g’?fﬁ%f’&?‘%‘gﬁwg‘g‘éﬁfq&w F‘E‘Hﬁl CQ)!GB)Q {picg{gat?rgg into

productspfomexampie,tiquidiproductsdatrgitherhanuiaotue ofﬁ@prbﬂulﬂ;um'ttﬁts cdsethe

lgl?&gﬂ?@?go o{;sg&}d%s §fr docs Swgvlérruioggqlltb@gk vprtjv}fq'%c b‘@:pg@gs bodh ies contact
droatjuesus ehvirohreent dering mamufannm teleasing/thé hydmphebic rnemal B &3im in which

b R o e o P0G e Qe AT R TR vt 1

ina formin which It can be m)re readlly i ncor por at ed

nuf u 25 I
DR eBiek S oo RENE bt P D BB rponCoirBR 6 Hs where ey
tanda fpoptrated inerpradusts.t By mmteﬁmg Mmmpmchtteunto porous bodies the need to
transport large amounts of liquids can be avolded resulting in significant cost savings and safer

transport of materials which are potentially hazardous when transported in a liquid form. Materials
which would be potentially unstable if stored or transperted in fiquid form may be incorporated into
the porous bodies of the present invention and stored or fransported with less risk of degradation.

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,
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can be incorporated into products. By converting |liquid
products into porous bodies the need to transport

| arge anounts of |iquids can be avoided resulting in
WPgmMsforgdht cost savi ngs and safer transpor tPOEP2004/014777
materials which are potentially hazardous when
transported in a liquid form SMaterials which woul d be
potentially unstable if stored or transported in liquid
formmay be incorporated into 30 the porous bodi es of
Shwe ppaseeamiples efprddocts nrvdich thepemusbodtes af tisemedeatinuantion may be

B3 oo AR AR oDl e AP BB LS Bp cuig

appicabiiity of the presami ineention. Thesekkiled i the art vaill iiidmevepmaimahab theliperdus

édiésrbgihg P%ﬁﬁ'@ hy%nﬂ%%@l{;a&& H@g’(rbcﬂ{es %r%%%nc{ij exemplrﬁed herein.

2005/ 075547 PCT/ EP2004/ 014777 6 Sone SpeCI fic

FIVRRBE Rt PaleRs ot O B2 gotipn Sfed o rsetiinBhisotne time

afruse giay Boludss- exanpl es only and are not intended to
limt the applicability of the present invention.
Those skilled in the art will however realise that the

F’Ofaﬂntﬁicmbiéi@gérﬁs ﬂfreﬁah@iepiha@antcimiiméﬂobﬁw kekoohrbi,

b }/ n other areas not specifically exenplified
he bl MOPErORIBIHER BB (AR QLA TBA L TR PaRaENUBs@AeK s Zinc
t hexjg@r ous bodi es of the present invention at the tine

of use may include: antimnmcrobial agents, for exanple:
t r i2R¥O5RGHT agent iRexaBpIe ZNGBYTNOPE ox, ket oconi zol e, 10

Dh%ﬁﬁildh@ﬁﬂﬁ%%ﬁ%i@¢%¥l@sé@iﬁ)' quat ernary anmmoni um

conpounds, zinc oxide. antidandruff

ag dvaredcivg age(@rfm example:25-is2-banaoxarall) tidphend forgise emfabrigs (such as

&ﬁ@gg& fl uorescing

agents é e anphsrp%%&#w E ;kp%nzoxazol\/p t hi ophene for

uselﬂmmrfdmtmmg}age(its,iﬁmriexaimiechslestemrt on, nylon, polycotton

or I ester [ aun ducts ski n conditioning
@ﬁﬁ? eﬁ§g’iﬁ‘9fa@ %ﬁ %r ol anti foam ng agents

f omaiemﬂmrmgiagan@for @hinple qhmmarmﬁmomur@mmmumenbtém hidrolysates,

PO iRet Siohy SRt PR Ry hipraprols suchas

gglpdiaﬂ‘n fﬁl?l anaroniliihaaifogs; ; fatyxautand @dtiiéfsi'hmba dh@Ad mgiy@tnﬁeisoéiic@fe olls
S, an era esters such
fy@ e‘}]w%{lﬂ’&m?ﬁ (ggl ‘iFE%P'PQﬂ‘@?“d "ft‘i"ﬁsgtﬁ"ézqgi s such

as f2pA¢ wﬁdmﬂr@dgé’ﬂé @e@@npie ﬁ@etanarfiarﬁfabriun@anﬁiouﬁustiiawn. 1103,
m xt ur es thereof fabric conitionin EP{%ents

O AT PR BRRAAE o alipp L ass Hgheddo the pilogen tom by

one or more ester groups; hydrophobic monoparticles such as a sucrose polyester for example

sucrose tetra-tallowate; silicones for example polydmethyisiloxane

» thickening agents for example hydrophobically modified cellulose ethers such as modified
hydroxyethylcelluloses

» dyes for example dyes intended to change the colour of fabrics, fibres, skin or hair.

» UV protecting agents such as sunscreens for example octyl methoxycinnamate (Parsol MCX),
butyl methoxydibenzoyimethane (Parsol 1789) and benzophenone-3 (Uvinul M-40), ferulic acid.

» bleach orbleach precursors for example 6-N-phthalimidoperoxyhexanoic acid (PAP) or
photobleaching compounds. Dispersing the bleach from the porous bodies of the present
invention results in the bleach being more finely dispersed and reduces the spot damage seen
when larger particles of the bleach contact a fabric
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preferably 2 optionally substituted (C8-C24) al k(en)yl
chains attached to the nitrogen atomby one or nore

ester groups; hydrophobi c nonoparti des such as a
WOEEs¥0l yester for exanpl e 25 sucrose PCT/EP2004/014777
tetra-tallowate; silicones f09 exanpl e

pol ydi net hyl si | oxane thickeni'ng agents for exanple

hydr ophobi cal Iy nodified cellul ose ethers such as

nodi fied hydroxyethylcellul oses dyes for exanple dyes .
r ntaglinxidants tor exampigchydghoblo Maminsstichfashvitanars E, rétinbrr ﬁmax.@lg tAsed on

o Bt b Ao AR B AP B S B S i
netShI@BSydl benzoyl met hane (Parsol 1789) and

E le ggsgﬂﬁﬁgsg @@é@%&%&&g %%fﬁ%% gorfeg quslollic? co?n%ogﬁons bgﬂlnrg 3scehbu(t)vrvh ich
6- rarqahadeajpumm mmwwr@mh@mmnﬁnamﬁ clofA\P) or

hot bl eac ounds Di spersing the bleach from

hé’e GIE"qY (gfecgrﬁcgs be®%ent  invention results in
éh h
Spot ﬁﬁﬁ“ﬁ"ﬁ%@’ﬁ‘e‘ ten bd"e?ﬁ“géé'?‘g TR ISR et Gl | ©

c o ffPrHRgsHignsvwighican be ermmtr@wmes@autmmmwmﬁosmn
7 mtl@ﬂﬁﬁrﬂtéh@'ﬁﬁ%ﬁn%t&ofh&?é(&ifﬂﬂoﬁto%ﬂfe%ggse@ ngq&u?rmn%e Sy to

tinol anti oxl ant's

hy ﬁ%ﬁ%‘@ Petiv ngredient whish sthen ingestest bydhsraopsumieal Byincorporating the
?ﬁ?’é"“é??%ﬂ‘?&“ o QiR B icRoe n teboblCbod or B kRS Lvenion.
soP} %ﬂmeméqompeﬁ@nwhm@eaym need canthe pteparBd.ar e made up

J NinG diridkvaY tpﬂfat GRERDYY A R8I ﬁd ?q&@ﬁéﬁgawe ingredients may

perfunes or flavourings or' precurSor
p h be foraudated @dlnatwebreleaaa the aqhm miaterizt inte éhemasat obals, puli’fbﬁérgor

e Bt chbn B0 SRR bl o AR oy e aSed
co%ﬁ%ﬁ@ﬁoammmﬂy ink such as water. Theﬁe

Coly e apob b et el g TS S narbsees ot g present
t Elavennmgmmbou@s cdmézemag? fmgglramauﬁizmta:cmehﬁl mﬁlﬁoﬁg{fdr B)%mple
PR RBSEI B8 b o WSkt i Bie 4o o T Gsperba ean be
c odayed untibmeeriai teniperaiues hasieen regched oraintil b@ pPITap aihged to b Suitable
2 U8 s 2ol Beuk BEhe PRt el i el B e anciin e G
t htgact rem?s mmas@l ﬂdalaandpmroue&)toﬂiles mrmﬁpgxgé ; not{kﬁégwseﬁ Ioﬂ

al , cay

V\/n er eq'ltiefPey %ggﬁ%@(e %B?eg Qj" R ¢R "ﬁﬁﬂ}ab%'é)hﬁ'&aﬁ?%@yy or
t retestpy adive yateralsto be mieasetionig il 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 material into a product during the manufacture of that product include:-

¢ the Introduction of hydrophobic materials such as fluorescers; enzymes; blchés; hydrophobic
polymers for example hydrophobically madified polyacrytates, silicones, hydrophobically
modified polyvinylpymolidone, sulpha alky! polysaccharides, Jaguar and JR polymers; fatty
alcohols or acids; dyes for example shading dyes or black dyes for colour recovery into laundry
products.
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By using the appropriate polynmeric material in the

| attice of the porous bodies of the present Invention,
porous bodi es can be nade that remain intact until the

W@r?@ﬁ'ﬂém% (for exanple tenperature or pH) CcPEIER20043014777
t hose under which di spersion can occur. Thus di spersion
can be 20 del ayed until a cer ®arn t enper ature has been
reached or until the pH has changed to a suitable

val ue such as woul d occur as the porous bodi es pass

d owvhe wseef garousrbadies actbrdingupittei prasentinvéritien @ntairingdwtroptedid d@s in the

Qus dles whi ch di sperse
gﬂ%néxﬁg%%of\g%% @@M@Wﬁﬂ%‘ﬁihe por ous bodloes are
ex nnsuawbduaiohogjmmu;s bbﬁn&@@:ﬂamtn@dmmn@lgbﬁhd&baﬁl é’@%&%ﬁ?ﬁl@'a‘ y
erin ctive ,o . rel eased on
© hanar gt Rietadicr 2 5 s ResS maaterLign v e o gphobic materals
i ntragibe lrﬁnmh Bipthe lisesdf theappreyite WHBNSL AN 6F tROBrEseRt IRRAIRS

of the present 1 nvention are used to IncorPorate a
Spgree

nyc%t&ﬁ%?@%&f)@?ﬁ Gontainiag BydrerpeticRAYMem I into water as the
”Hﬂétﬁo%?e!akﬁdcﬁﬁn t farth a RfeR dfelush BFshé!ﬁﬁexes %t;?]ﬁlﬁtﬁappropmte

intr ction of hydrophobic materials suc

f1dy f@ W@O'Vf@ﬂ'ﬁyﬁwﬁedm@ﬁbﬂ%wammm Opeasy-ifer properties to
f orthepsiiEp! € hydrophobical ly nodi fi ed pol yacryl at es,
silicones, hydrophobically nodified

pol yvi nyl pyrrol i done, sul pha aIkyI pol ysacchari des,

?ﬁ@b@éus%ﬂies? bt ﬂ@é’bbé@ﬁ PverlieH ftn ?It?hﬁ QA WS silbRSmaterials

or exanpl e shadi ng dyes or or col our

WB'E’E)W@P? dispersed whertrg powﬂ@m@@algs a Speresy D ApSeous medium. The
REtEf éﬁﬁ%@%te%l@ﬁ%} be Indorpdrited Hﬁ%@émtﬁéﬁg%@ol\ﬁ%ﬁ In the liquid medium

according to the esent I nventi on ntalnin

oA BipMBEY e Apde Exgmples of swﬁh@matefw@ie@mamabmcluw ubl e

Waldr eorBRIRASHikd Ofith § Narhift B0 Akl Qé]utﬂ% ﬂ?lefegﬁ?s %EH % 44-
contai ning different Lﬁaﬁdrocg obic materials ena

RiaEwioehaviipibenyl dlispdim URGar e drege mmnurmnabﬁssm cactivated
WAkt &%ﬂg&b?ﬁgarﬁfggf @?@Pﬁ)hﬁle%t N ES %lném'!ﬁgéétﬁﬂ%tg, dwater soluble

I ntroduced Dby ropriate po

POlENgsy et a3 RAMESIESN sophﬂmc L@@s)oﬂefpbr?@uﬁlabowr&s or polyacwlates
| ,

GO e2efe AL SL S8 pPOAY R Y SBg SR s ey

greateiohars G8rrhpiatlenagdsfoe emr@iaqmgwasqugs dmawmacammergially BsheabdRAS  or
R Rfeecfieposi ted onto fabric inparts crease

reS|stance or easy-iron properties to the fabric. 10

The porous bodies of the present invention may include

Wlé ;?Prdhsth&eé é‘ftvlﬁ Er%ﬁlm(lﬁﬁoﬁﬂéﬁ%@gmﬁ rtl‘neaibtﬁc m%{eﬁgls w-uhﬂ will be

I spersed yneri c S are

' @we@qd BYVRLY mlummasr\rmn thesrolymesadiodies ere@spmemn an awo&sanedlum

T ﬁ%@ﬁé\é ﬁ'ﬁn}b@ o Bitel Mid thé BBy oy h&S0hy b SspeRA et h¥% fqud

medlum 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 the particles will not be
felt by the user as the dispersed porous bodles are applied to the skin.

The intrusion volume of the porous polymeric bodies as measured by mercury
porosimetry (as hereinafter described) of each polymeric bodies is at least about 3 mlfg,
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 mlfg, preferably from about 4 mi/g to about 25mlfg, more
preferably from about 10 ml/g to about 20ml/g. Intrusion volume provides a very good
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fromwhich they are made. Exanpl es of suitable water
soluble materials include: 15 Water sol uble vitam ns
such as vitamn C, water soluble fluorescers such as
4,4' - bis(sul fostyryl)bi phenyl disodlumsalt (sold
'under the trade name Ti nopal CBS-X; activated

" al uni ni um chl orohydrate; transition netal conpl exes

used as bl eaching catal ysts: Swater sol uble polyners
such as pol yesters isophthalic acid), gerol, xanthan
gum or polyacrylates; diethylenetriam nepentaacetic

p@rﬁu#ﬂbtﬂdié'g%)ﬁle l‘és&ﬂrlf{veﬁﬂbﬁ-'ﬁ'@ Fiey p&bﬁ@ﬁ&ilesshﬁb?%@tu?%e form of

t ai n|n reater than chain length f exa
PPWFE%?%QS E%RFWFE' toRede haying anavemge m@w of 0.2 n]t% 5 mm) or
mﬁumédﬁcﬂﬁsst P&RA mANR dRMaRY By b@%lsareg@ﬁoﬁd? sonﬁﬁaﬁ%extoi;s bodies in the

i nvention ma |ncludevv|th|n tice, mate
quHP ¢ grimoyided bodieseither WPV"%MW‘”&)MH cl es when
t he polyneric bodies are dlspersed in" an aqueous
mediym 25 These materials may be incorporated Into

Iny 3peorpaiop with-apginatiasrest ofithepresentinuaations tham s provideda method for water

dispemibl@' om@wmdmon?uﬁuscm ScoRfphishés a RRed Qﬁnéﬂsﬁmﬂ%b%n—oblf lattice

articles are less than 1 mcron, preferably '|ess
O‘P NH 5 nicron and they are |ncorporated i nto skincare

() N1ORGEYDy iRt 6 BvaRAEdibR RFmdid hatetiafarBe  felt by the

-(ﬁaf‘#’o as the di spersed porous bodies are applied to the

7y waiht ofhasudadtah Vol une of the porous pol yneric

sdi® Porogs BiisdRradiag 8l inbisidBlokrteYas rAcisGed B rosmelryt(as herein -

herel ?%B{Jer g"\vrl bed) of each polyneric .bodies Is

99, nore preferably at |east about 4

with the proeise thal&ideporiug bedyadhot a@pherie béadRdRg arPabrge badtfidiameter of
gﬁ#ﬂgref erably at Ieggét) abogt 6 m/qg. ﬁ%r exanpl e, the

ion volume may be from about 3 m/g to about 30
corhgriging theefeps ofbl y from about 4 m/g to about 25rrfl/g,

T AR o B e ko

t he pedgm@nt i nvention: The polyneric porous bod| es M)

peads hayPREIES HFLREARS TEdm Bl S AEPaPUGITeEAR B ok ez e

or Yooldinkelimpodi es. Powders nay be prepared by the

of “bPhas. SRS b inkdiih it PBI1GH AR g af  BymoRhiR beow

theifreezing-pdintdf thg. iqlid mnediaro fop a derind effactivelo mpidly freezedsdiquid medium; and -

o AL 1 ey N e o r v

liquiskpedium bysublimatioee di nensi onal open-mil lattice

containing (a) 10 to 95% by weight of a water soluble’
olymeric material and 10 (b) 5 to 90% by wei ght of a
intimaje mirture stithel pelymenc snatasieli and thecsuifagiarbin theliquidonagium may be an

oIl eftitisiBR RaMpridfhg BeoMRUAN 24 uddBS Pl BorianikPiRe BaYrfd material, a

discontinuous oil phase and the surfactant.

When the parous body is to be in the form of a powder the cooling of the liquid medium may be
accomplished by spraying the liquid medium in atomised form inte the fiuid freezing medium. When
the pbrbus body is to be in the form of beads the cooling of the liguid medium may be
accomplished by dropping drops of the liguid medium 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 liquid medium by the fluid freezing medium. In a prefemed process of the invention to
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described) of at least 3 mMl /g with the proviso that

sai d porous body is not a spherical bead having an

aver age bead di aneter of 0.2to5mm 15 conprising the

WP2PeS/03$543) providing an intimate nixture of PEGEEP2004/014777

polymeric material and the suhiactant inaliquid

medium b) providing a fluid €ezing nedium at a

tenperature effective for rapidly freezing the |I|iquid

medium 20 c) cooling the liquid mediumwith the fluid

freke mowgemlmmieanmeﬁqufai medigre isenoured irteed ew-copliaé mould srirounded by fluid
g he liquid mediumfor a period effective to

rapi aly Preeze the liquid medium and (d)

freeze-drying the frozen liquid mediumto formthe

L Bty SRR 4 Db, L o v
wxcLiem| Hie canditionsie bewsddall bewvelliknowriie those|skilldd imEthﬁ artandidhe aeuum to

B8 et o B Lo 8% U R o b pfa SR P Pregent has been

ctingvechby sublimedioni In trpmme obmobideld pomus paehetia bodisethe ke drying may

BB P, P8 e feh P ot o Pl AucBHER, s Feeonai pociom

By by rengved-feon ihq modld madifrem—dnredat 9 mrﬁiﬁel'ciéld!eeael-dm'élo ThB freeze-drying

i rfebd et <Rt P2 s MBS ki £F s ol dre prosent

imgntitre acconpl i shed by droppi ng drops of the [iquid
mediuminto the fluid freezing nedium Porous bodies
in the formof noul ded bodi es nay be nmade by pouring

Tiee abdveproces® graferabiyn Usesaamlslﬂ'ld/aﬁﬂ @muiioe Wi bdhﬁtmkésqal i c@ntinuous

SR Wb e S3ELSoF o SBrBts Fese
ﬁﬁbﬁ&%ﬁ#is@iﬁb?ﬁ&rporatéﬂlto lﬂiﬁb@omﬁh@md@@f ﬁfé%s@ﬁt,lnvéﬁti@n and which acts

Bl F g i e E i P
MB umra Ef&)beh@tlérr efeﬁtbutd‘l% @5@% b9 RHIL. 'Eert hﬁref firera@bly, ihe polymeric

d The t
Bt oreRens e el tes S FetGeneeiEn o e 3% riRoecy e
the vacuumto be applied and the tinme taken should be

h t hat t he fro n I d nedi um present has been
St S0l tos bas RO ) Ao SEUSPIS AP B8 2B A0S vake

?ﬁlryﬁmrs 73 b@dluee @eﬁrmzut@e ldu:iabmt mwbsh eﬁtak%é’hcﬁﬁ‘cﬁm\éﬂt@lﬁ In a
e roze St | N

NERMtrAton; 05 tq1u }f W@bfwtéﬁ le weglh MOfﬁa@Fqsﬁwm e surisetaptisrseseat in the
Ifq[:ﬂﬁ‘médhhﬁ) iﬁ”@ltbﬁoeﬂMOﬁ 6BER 20% 'tc%bohtmoa%%?%@htcdna'a yet more preferred

freeze- drla% reeze- dré
concentration Is about 5°o to about 25% by weight,

The discontinuous oil phase of the oi-in-water emulsion preferably comprises a material which Is
immiscible with the continuous phase, which freezes at a temperature above the temperature which
is effective for rapidly freezing the liquid medium and which is removable by sublimation during the
freeze drying stage. The discontinuous cil phase of the emulsion may be selected from one or
more from the following group of organic solvents:-

alkanes such as heptane, n-hexane, isooctane, dodecane, decang; cyclic hydrocarbons such as
toluene, xylene, cyclohexane; halogenated alkanes such as dichloromethane, dichoroethane,
trichloromethane (chloroform), fluorotrichloromethane and tetrachloroethane;

esters such as ethyl acetate;

ketones such as 2-butanone;
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10 step may be perfornmed for up to around 72 hours in
order to obtain the porous bodies of the present
i nvention. The above process preferably uses an
WD1200507%T er enul si on whi ch conpri ses a cont i PCIOER2004/014777
aqueous phase with the polyneric material dissolved
therein, a discontinuous oifl Hhase and the 15
surfactant which is to be incorporated into the porous
bodi es of the present invention and which acts as an
ethers sudhise diethgirettiche enul si on. Preferably, the polyneric

OF | resent | ontinuous phase in a
g@#@e#@%ﬂ‘%ﬂ%%&'%o%ﬁ&"%‘ﬁn%’ 50% by wei ght. Even nore
pndahigtueb kiereof he pol yneric material |s present in the
conti nuous phase in a concentration of about 3% to 10%
by wei ght 20 Surfactants suitable for use as
Preferablyf the oganitisahiehivompdses fremabost 1095 tquabeitsably ofrtﬁe@mﬂs‘bn more

H lLue in [ referred th
Bt Rl % B8 R A R sl i€ aldheene &S he reeang
?B@bbﬁé:dam rsch‘rghahﬁaﬂ t?ét o%vétér andohe spﬁ@l% Het d&péclﬁfﬁ for M@:roﬁexane is
era ac i S ese he I quid
]?r"r'ﬁ }ﬂ}%gwa&% {héﬁ' c@ %&?ﬂ?ggﬂ%ws%out 20 % by
wei ght and a yet nore preferred concentration Is about
%to abo 5% b 25 The di sconti nuous oi
@ O%W%ﬁgre@megw@ﬁs PeferRRly RSt {p ﬂa%rep@rnegeeatenal
Breferdbiy helﬂurmeﬂﬁ]ml i$at d t@ﬂﬁp@ﬂhr@'b@loWﬂié‘f@eﬂ@ ﬁ&rﬂfof éill«tﬁ’#i% components

SreflS Bttty &l b SO SRR WPl eaNg The B Fagging medum
it ipeefdratmia ﬁbuiﬂaﬂsuwﬂaﬁfédvﬁi&l liscdgdsSor Kréijﬂiﬁﬁ/éi@iaﬁdd?d’teﬁrﬂ%fu@dnu‘ﬁfbssure

Pt e i, i el ﬁbs@tiep@@BSafnk BB Tornaat o

wedigm bF Py Becdorb Ptdidigits Bomg ot bydxeAl Soohy M@Jﬂ.& Sthe fluid freezing
al kanes such as Eqﬁt ane, n-hexane, |sooctane, dodecane,

e &ay by selected i b PBRTe ob e fiolawing grovR; dandd ais Jaicheirogen (b.p.
qy@’b?*ﬂ@)i@ﬁﬁrmoﬁr@'(@ﬁ%@'b?dlrt{l‘ﬂﬁ@@ﬂﬁﬂe ?é&c&cﬁ%s argon quuefed halogenated

di chl or onet hane, di choroet hane or onet hane

YARCPR KGR as frichigosihyienen @nlwet)rﬁa@narﬁem as Freon (RTM), hexane,
@Iﬁbﬁﬁ&ﬂér@r B@Heb@ﬁ@ or @rﬁfeﬁé SMRMFER oﬁ&gﬁﬁchhdbrd@&rﬁi @ir@wrbo?ﬁiroxrde may

ket ones such but anone; 11 -

mﬁr'ﬂfreezmglmedluret ﬁ@r@p!% ﬁuraglem@rmg/ |nd@creh@rloroform or
acelond rahdesdna BArbéh rﬁcbﬂde‘%—f?’ff@%na uréﬁryr%eﬁarrd s%rra?éd&boﬁ%%me ABFC). The

m xtures thereof 5 Preferably, "the organic sol vent

fustrpediure & removedalytng: eees %"FQJPTBB@Q‘N under yacuuy asd ngyde captured for
B4, BLE thEér low boiiing temperature, inertness, ease of expulsion and economy, liuid

nitrogen Is the prefemed fluid freezing medium.

=3

The emulsions are typically prepared under conditions which are well known to those skilled in the
art, for example, by using a magnetic stiring bar, a homogenizer, or a rotator mechanical stirer.

The porous polymeric bodies produced usually comprise of two types of pores which are produced
during the freeze drying step. One is from the sublimation of solid ice. This pore structure can be
vared by varying the polymer, the polymer molecular welght, the polymer concentration, the nature
of the discontinuous phase and/or the freezing temperature. The other kind of pore structure resuits
from the sublimation of the oil phase material whereby the oil droplet structure found in the frozen
porous bodies are replicated in the porous bodies.
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preferably fromabout 20 % to about 60 %v /v. A
preferred solvent is cycl ohexane as the freezing point
of cycl ohexane is higher than that of water and the
WPeesfi74heat capacity for cycl ohexane is nmuPCT/ERROBN014777
than that of water. This Induces rapid freezing of the
emul sion. 10 In the process ~of2 the invention the fluid
freezing mediumis preferably inert to the polyneric
material. Preferably, the fluid nediumis at a
Teerpethad or erdsecngwpdrbes Hodies acaoglingdo tite préseat invenmtiort, il now be more

PRTREAT P 0P 1 pal o e W oo o Bfpanyng .

freezing medium is preferably a liquified substance

K0 Zopos 432 i SRF R B AR GG A ey mercury

porosimelrytasidescrigedialontand the dissplutitretinferiemeasugdal dédabed beloi.d

15 mediumor it may be cooled to belowits boiling

poi nt by external cooling neans. The fluid freezing
Medunyponosimedpe sel ected fromone or nore of the

followi ng group; liquid air, liquid nitrogen (b.p.

-196'C), liquid amonia (b.p. -33'C, liquified noble

Bae $umiions valumes, and e idedlsitied a@es ateedrdedy By omércb@rn intrusion

such as tr.chl roeth f | uor pcar bons such
BHBOmeR R SHkBmenos i ioncrs MR RSTOTSS R R Brespure range of
cuoEsa td/160000.60 ia. O itEich Moldmbs!Svers Ceafldtél &3 f®facting the

di oxi de . nmay. 20 a fluid freez
Rt o o atergity Slebaitatn bekiees beddsiGRfe Szoc> 150 4m) from
mbhaanﬁﬁugnnﬂ' acetone and solid carbon dioxide (-77'C
and di ethyl ether and solid carbon dioxide (-100'C).
The fluid mediumis renoved during freeze drying
Disedlgticnbtigneunder vacuum and may be captured for reuse.
Due to the very low boiling tenperature, inertness,
ease of expulsion and econony, liquid nitrogen Is the
RivRfigied %ﬂmfpleU(bfd.hé p@@merﬁtgwﬂ?éél WaS sﬂ?edﬁ;@tlﬁ Wit wa%‘rsuﬁn the stirred
tﬁ%ﬂéally prep upder condi tions are wel

Weg Cleppiod %ww fime phwhichihe mixiyre kacams ciear Whe eye was
regbidgd as FrROdidolftioR time! | Ng bar, a honogeni zer, ora
rotator mechanical stirrer. The por ous pol ynmeric
bodi es produced usually conprise of two types of pores

Ekingdle &r e produced 30 during the freeze drying step

els fromthe sublinmation of solid ice. This

AR PRETRN e FPngcted n prdgrdo BRpdups AyYoRY PERES, ﬁﬂ'dJYrPéﬁSOWQw‘éater -soluble
PONEARr wifleh B8 Lﬂoﬁffneﬁt?hﬁiéhal i PRI ARG TR BEREF %ﬁt&ﬁbd 50% wiw

the nature he di sconti huous phase and/or th

paheney ?'?Fb'f‘(%wpﬁl@?@@"é ThisRowgietas negpAeed &y pesing agrekpised obin-water
érﬁmsfdﬁ A Ilquiﬂ ‘hlﬁ’o?éﬁe Th&! alnuaraﬁ c&foried & %qlféol.ls E&f’ﬂﬁ?ou??ﬁé‘s%‘ @htaining

ere e ol rop et structure found ozen

WBH@YOB% Pad a gsgontiayqus ghase gomprising @%ﬁ’@% Sedimaglodepy sulphate
(Q@sgmsgaggmgsm,ﬁpzoom 014777 - 12 The nethod for

produci ng porous bodi es according to the present
i nvention, wll now be nore

A 5% aqueous solution of polyvinyl alcohol was prepared by adding polyvinyl alcohol (PVA ex
Aldrich, M,, = 9000-10000, 80% hydrolysed) to deionised water. A sample of the solution (2ml) was
stimed with a type RW11 Basic IKA paddie stimer, and SDS (0.1g - 98%, ex Aldrich) was added
followed by cyclohexane (0.5ml) to form an emulsion having 20% viv of disconfinuous phase. The

emulsion was sprayed into liquid nitrogen from an airbrush. The frozen emulsion was placed in a
freeze-drier ovemight.
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particul arly described, by way of exanple only, with

reference to the acconpanyi ng Exanples. In the Exanpl es

that follow the intrusion volune and bul k density are

WOI8WEW4by nercury 5 porosinetry as descri DRCE/BROGH014777

and the dissolution tinme is asured as descri bed

bel ow. Mercury porosinetry Pore”i ntrusion vol unes and

bul k densities were recorded by mercury intrusion 10
orosinetry using a Mcroneritics Autopore IV 9500

%@ﬁiaimsmwummmfabtﬂkm@w mer&meagmd)eﬁsingonmnpmmimew as described

g&bgracg @'hunl] tﬁégy on bw@ ng 8%‘1%@ lS@f@dﬂt%mm)isgwen

hﬁ'aﬁeﬁenetratl on between beads (pore size > 150 pm
from the total intrusion. 15 Dissolution Tine A

wei ghed sanpl e of the polyneric bodies was stirred
T2y with water until the stirred mxture was clear
to the eye. The tinme at which the m xture becane cl ear
to the eye was recorded as the dissolution tinme 20

%ostphtaudusAn elnmroh Veloine Way Bulkidenstty ed | n| Diseshitioh Oime at

roduce a hi porous ap y dissolv
&Ef%r-soluble "% |ﬂ\/\k@ﬁ" % he polymﬁ'%?: mat eri al
i s polyvinyl [al cohol The gowder cont ai negnifsidgw w

ol vvrer—and nQ/n \AIA\/ surfacttant This nn\/\rl Ya \Aa_g__pLe_p_aLeld_

Tyt

freezing an a?tom sed oil -roﬁ%ter 25 ﬁﬁﬁ& on in

[Tquid nitrogen. The enul Sion conprised an aqueous
contlnuous ghase cont ai ni ng ol yvi nyl al cohol and a

ir Seppansen e Solpivkalcabel As spapl toe srrawfasterer hagla dispolution time of
Sdehingts SRAKE solif %Qﬁhedﬁﬁfrééﬁ@&y@%ats%qﬁ%ds%hm of&e%wnyl

aqueous sol ution of lyvinyl alc was prepared

Aerhrinipd o rligpiuign trae H%)FT""(JWATEV% forrgation of thecpprous nqweers therefore
&\QQI@S He QR viny? QfkeHoy &) d(s%&?ﬁd ih @n g&ue%ﬁé ﬁ'@&aﬁﬁmﬁﬁ rgo’r\ta )r;alggly than is

anpl e of "t he solution stirre
$Wﬂmmﬁﬁgp@ﬁ$¥#wﬁﬂﬂﬂle stirrer, and SDS (0.1g - 98% ex
Al drich) was added foll owed by cycl ohexane (0.5nml) to
forn1an emul si on having 20% v/v of discontinuous phase.
| sion was sprayed Into liquid nitrogen from an

é’@%@ﬁ‘%ﬂ"ﬁ Wae—%\?glﬂn 0@?‘%%2@@9@ b%&d relpldlyRissolving water-soluble

mﬂpmwanm pqlvrnenc matemal is miysthyleneglysd! PEG)oTherpewderdconthived 66.7%
Jggu sﬂé lylﬁliglébzl'dtﬁji%ﬁlﬁ SURABHL Sflis POl AP WIS G %@ﬁﬁﬁte{ﬂm@eﬁ olHin-

water emulsion in liquid nitrogen. The emulsion comprised an aqueous continuous phase
containing PEG and a discontinuous phase comprising cyclohexane, Sodium dodecyl sulphate
(SDS) was used as the surfactant.

A 10% aqueous solution of PEG was prepared by adding PEG (PEG ex Aldrich, M,, = 10000) to
deionised water, A sample of the solution (2ml) was stimed with a type RW11 Basic IKA paddle
stimer, and  SDS (0.19 - 98%, ex Aldrich) was added followed by cyclohexane (6mil) to form an
emulsion having 75% w/v of discontinuous phase. The emulsion was sprayed into liquid nitrogen
using an air-brush. The frozen emulsion was placed in a freeze-drier ovemight.

The solid obtained by freeze drying a 10% aqueous solution of the PEG had a bulk density of
0.1034 g/ml whereas the polymeric body prepared in Example 2 had a bulk density of 0.0500 g/ml.
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above. The dissolution tine for the powder (100ng in

2m water at 20C stirred at 250rpm) Is given in Table

2. 5 Table 2 % Di sconti nuous Intrusion Vol ume Bul k
wongaistoyssay ssol ution tine at phase (mM/9) (g/ MYER®4/014777
(mnutes) 20 15.21 0.0884 4. 08 For conparison the

pol yvi nyl al cohol as suppliéed 1% rom t he manuf act urer had

a dissolution tine of about 23 m nutes and the solid
obtai ned by freeze drying a 3% aqueous sol ution of the
Ezdpple®yl 10 al cohol had a dissolution time of 12

B o soRG RV S BAFRCH Ry, BOU TR RS Foncer

atjioke e polpmacricumatrakis sodumecartarynctyicelnbee {SCMG)EER botiedcdnbé about

iy ol on o RS i SR i sPles Pty ooz

dn sibiniwaten gmuisibrein fiquid niedgen. Theerhalsion mmﬂnseﬂartdmeemlcmﬁaﬁms phase

et ot SRRy Gl e Bk oSty oS HTPAspg, pycohesane.

Thdiom pedsdd sulpvak (BDSPais@dedys the iffaoang an at om sed
oil-in- water ermulsion in liquid nitrogen. The emul sion

conpri sed an aqueous conti nuous phase containi ng PEG

A% mudouscsemdnrws@mcma @psﬁar%adamgscwmsgkwmamh M, = 80000)
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cl ohexane to forman 25 enul sion havi ng
piroagn Jeieg EH’LRB‘E?E Biggen qrw&s'@mﬂsglaew %@eegerﬂ%avewm'
l'i quid nltrogen using an air-brush. The frozen
enul si on was aced in a freeze-drier_ oqvernight The
63 Perobiimairier By DoriReaBom) (i 4 vaiet Sv2Cs SEGUH AR 5 aven n
vhpid e PEG had a bul k density of 0.1034 g/ m whereas
the polyneric body prepared in Exanple 2 had a bul k
density of 0.0500 g/m. 30 WO 2005/ 075547
Psold £P2004/ 014777 - 14 Exanple 3 An experinment was
conducted in order to produce a highly porous, rapidly
di ssol vi ng powder in

% Discontinuous Intrusion  Volume|Bulk density (g/mt) | Dissolution time at
phase (mYg) 20°C
(minutes)
0 12.38 0.071 233
40 16.30 0.056 1.80




whi ch the polynmeric material is sodium |

car boxynet hyl cel | ul ose (SCMC). The bodi es contai n about
37.5% polyneric material and about 62.5 % w w of
WOeROIHAT Thi s body was prepared by freezi ngPGI/ERPR004/014777
oil-in-water emulsion in liqujd nitrogen. The emnul sion
conpri sed an aqueous conti nuous "phase contai ni ng

sodi um car boxynet hyl cel | ul ose and a di sconti nuous phase
conpri sing cycl ohexane. Sodi um dodecyl sul phate (SDS)
was used as the surfactant A 3% aqueous sol ution of
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sprayed into liquid nitrogen using an air-brush. The

érﬁﬁﬁg4enulsion was placed in a freeze-drier overnight.
di ssolution time for the bodies (100ng in 2m

water at 20'C stirred at 250rpn) are given in Table 3.
able.3 .20 % Di scontinuous | ntrusion Volu ul k
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reeze drying .a 3% aqueous, solutio t a
e G RES P oBiRGHE ook dredl sibrobdSoshues used as e
15 $uwefactaiti on 5 of the porous powders therefore enables the
SCMC to be dissolved in an aqueous nedium nuch nore
rapidly than is seen with the untreated pol yner.

Bgaipil4a 4 10 An experinent was conducted in order to
produce a highly porous, rapidly dissolving

AL aqueolsisdiEon of polyviny! alcohol was prepared by adding polyviny! alcohol (PVA ex
20  Aldrich, M, =9000-10000, 80% hydrolysed) to deionised water. A sample of the solution (2ml) was
stimed with a type RW11 Basic IKA paddie stirrer, and Nile red dye (0.0004g) and SDS (0.1g - 98%,
ex Aldrich) were added followed by cyclohexane (2ml) to form an emulsion having 50% viv of
discontinuous phase. The emulsion was sprayed into liquid nitrogen from an airbrush. The frozen

emulslon was placed in a freeze-drier ovemight. The powder contained around 49.9% wiw polymer,
25  49.9% whiw surfactant and around 0.2% wiw dye. The intrusion volume was determined as
14,18mlg.

When the powder was exposed to an aqueous medium the powder dispersed quickly and the dye
was uniformly dispersed through the resulting solution.

30
Example 4b

A 5% aqueous solution of polyvinyl alcohol was prepared by adding polyvinyl alcohol (PYA ex
Aldrich, M,, = 8000-10000, 80% hydrolysed) to deionised water, A sample of the solution (2ml) was
35  stimed with a type RW11 Basic IKA paddle stimer, and direct yellow 50 (0.01g) and SDS (0.1g -
08%, ex Aldrich) were added followed by cyclohexane (6mt) to form an emulsion having 75% v of
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powder containing a hydrophilic dye in which the
polyneric material is polyvinyl alcohol. This powder

was prepared by freezing an atom sed oil-in-water
WORPES035647 n | i qui d nitrogen. The enul sion coOPQI/EERDGH/@ENTT7
aqueous conti nuous phase contai ni ng pol yvinyl al coho

and the dye and a di sconti nutus phase conpri sing

cycl ohexane. Sodi um dodecyl sul phate (SDS) was used as
the 15 surfactant. Exanple 4a A 5% aqueous sol ution of

flisdoptinuoyd phese.0ffbé emalsiop wap aprayedtinto &qldt- nipoges ifrpmi tibger spray. The
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palyrodr) apound 2715% wi surfastmtancatowmidtShe \ﬂ’wtof/ﬁedﬁ\/\l Basi c | KA
paddl e stirrer, and Nile red dye (0.00048) and SDS
(0.1g - 98% ex Aldrich) were added foll owed by
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&dndiorf. esul ting sol ution. 30 Exanpl e 4b A 5% aqueous

solution of polyvinyl alcohol was prepared by addi ng

pol yvi nyl al cohol (PVA ex Aldrich, MW= 9000-10000,

Badwy dr ol ysed) to del oni sed water. A sanple of the
solution (2m) was 35 stirred with a type RA1 Basic

| KA paddl e stirrer, and direct yellow 50 (0.01g) and
ﬁD&p(aﬁ}nér@waQ&%ju@é@ iModed 16 Blbdm%%gﬁﬁ%@@ué ‘P.iplid}"ﬁ?a‘é{olﬁb( water:soluble

orm an emul st on navi n
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ﬁbmﬁ@ﬂﬁﬁs'ﬂ?éb@#éﬂ bp Réeg arl AEmREddilHi- @ﬁeﬁ’@ﬁhlsfoﬁ "rﬁh";ﬁiﬁ ni'lrﬁﬁeﬁ The emulsion

uid nitrogen froma trigger spray. frozen
@m(}m@ﬁ 7R aRMEOUS CaRiiBEPus ﬁh%ﬁe@fgﬂ%g BV adﬁ@ml AngAdisconiiaucus phase
EPESg @@bl@ﬁoﬁegf HeO Uit 3b1u5%é‘t(éﬁéi |rP%ddﬁ%£aneangF‘%mpnses the

47. 5% w w surfactant and around 5% w w of the

digrantpieus phaseichihe emplsion. &Ode&wwlﬁulpm@(smmuseqwh@suﬁactant

2m water stirred at 250 rpn) was 45 seconds at 20C.

For canparison the polyvinyl alcohol as supplied from
ufacturer had a dissolution tinme of about 23

m nutes and the solid obtained by freeze drying a 3%

REUCRHRoFECIdHkbrOBF polyvinyt alcohol was prepared by adding polyvinyl alcohol (PVA ex
Aldrich, M., = 9000-10000, 80% hydrolysed) to deionised water. A sample of the solution (2ml) was
stired with a fype RW11 Basic [KA paddle stimer and SDS (0.1g - 98%, ex Aldrich) were added
followed by a solution of ol red dye (0.0004g) In cyclohexane (2ml) to form an emulsion having

50% viv of discontinuous phase. The emulsion was sprayed into liquid nitrogen from an airbrush.
The frozen emulsion was placed in a freeze-drier ovemight. The powder contained around 49.8%
wiw polymer, 49.9% wiw surfactant and around 0.2% wiw dye.

The dissolution time for the resulting powder (100mg in 2ml water stimed at 250 rpm) was 16
seconds at 20°C. For comparison the polyvinyl alcohol as supplied from the manufacturer had a
dissolution time of about 23 minutes and the solid obtained by freeze drying a 3% aqueous solution
of the polyvinyl alcohol had a dissolution time of 12 minutes. The formation of the porous powders
therefore enables the polyvinyl alcohol o be dissolved in an aqueous medium much more rapidly
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H
of the polyvinyl alcohol had a dissolution tinme of 12
m nutes. The formation of the porous powders therefore
enabl es the pol yvinyl alcohol to be dissolved In an
wouewwssstedi um nuch nore rapidly 10 than i s SBEHERI04014777
the untreated polynmer. The dye was uniformy dispersed
t hrough the resulting sol utith- Exanple 5 15 An
experiment was conducted in order to produce a highly
porous, rapidly dissolving water-soluble powder
thanisaean with tre Umjrehtermuiyhiecantﬂmmmihgdiro;irhobmﬂyedh bé tispersed in the aqueous
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20 di sconti nuous phase of the enul sion. Sodi um dodecyl

sul phate (SDS) was used as the surfactant. Exanple 5a
Bxigieedpueous sol uti on of pol yvinyl al cohol was prepared
by addi ng pol yvinyl al cohol (PVA ex 25 Aldrich, Mwv =

10000, 80% | t d d water. A
8%2’%’ S0BR0% scign ¥ ok 3 % s ropage By stiaine okt eloahol (PVA ex
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Weﬂ Gy OB etien of tntﬂbséﬁﬂTIND Ao o) 3 ofin SALhGEGhaving 50%

rayed into uid. nitrogen from an airbrush
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. 9% wW w urfacfts‘ugql and around 02% w w dye. The
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water stirred at 250 rpn) was 16 seconds at 20C. For
conparison th Vi n al cohol as _supplied fromt

Fi bl e o BeabS.ng oarst (DRme 2 halab SiTed 35250 1om) was 25
SacBrtises 2670 FoM@nmpalisol tr@%wﬁwalmn ésrﬁjﬁ?!ﬁd grom! ﬂﬁ&mﬁmﬁé’&urer had a

a ueous solution 35 of the VI g{i cohol

nfimeghakquiss erut@ﬂrﬁﬁhwl@ bsffaeﬁ%@mmwa %% athéous solution

QRS had mgs@ruﬁtrnem@%abi mutb@ enﬁ%rmdmdf tha 'p@@mbowders
to be ‘dissolved in an ueous nedi um nmuch nore rapid

{hesetomoenables; hig poladny ﬁw@ Q b dizspived in_an pauequs Fiediue @@Eﬁnore rapidly

iaik B sbdmBuit! e AR R@grrer and for the hydrophobic dye
to be dispersed in the aqueous nedium The dye was

uni formy dispersed through the resulting solution. The
dye is not soluble in water it cannot be dissol ved or
di spersed in aqueous nmediumif it has not been

ated into the powder of the present invention
W t hout using specific processing conditions known to

hW/?acﬁJébud s‘eﬂhtloéoﬂ ;ﬂatytnhﬁ alRbHol Wk Prefited Yhyodtidmb @BEVIA bkl (PVA ex

and ul trasonic
Aldrich, M, = 9000-10000 80% hydrolysed) to deionised water. A sample of the solution (2ml) was

stimed with a type RW11 Basic IKA paddle stirer and SDS (0.12g - 98%, ex Aldrich) were added
followed by a 1% solution of the fluorescer 2,5-bis(2-benzoxazolyljthiophene (sold under the trade
name Tinopal SOP) in dichloromethane (2ml) to form an emulsion having 50% viv of discontinuous
phase. The emulsion was sprayed into liquid nitrogen from a trigger spray. The frozen emulsion
was placed in a freeze-drier ovemight.

The dissolution time for the resulting powder. The powder contained about 26 % wiwv of polymer,
about 63% whv of surfactant and about 11%whAv of the fluorescer. The dissolution time for the
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Exanpl e 5b A 2. 5% aqueous sol ution of polyvinyl alcohol
was prepared by addi ng pol yvinyl al cohol (PVA ex 10
Al drich, M N = 9000-10000, 80% hydrol ysed) to del oni sed
Wa2895/073%84% anpl e of the solution (2ml) was stPET/EPROM/G1NTTT
a type RWM1 Basic | KA paddle ?tlrrer and SDS (0.12g -
98% ex Al drich) were added~ %I owed by a 1 % sol ution
of triclosan (TCN) in cycl ohexane (2nl) to form an

ermul si on having 50% v/v of discontinuous phase. The
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t he pol yvinyl al cohol had a dissolution tinme of 12
m nutes. The formation of the porous powders therefore
enabl es the pol yvinyl alcohol to be dissolved in an
Eguegug medi um nuch nore rapidly than is seen with the

ed polyner. 25 Exanple 5c A 2.5% aqueous

solution of polyvinyl al cohol was prepared by adding
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R ARy R gl T ApiES drargindy Nadtin codecy
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trigger spray. The frozen emulsion was placed in a
freeze-drier overnight 35 The dissolution tinme for the
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B oy - 107 s broneed a5 et et st o e Soin (e ves
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Q!{’QQ t 23 tes and the solid obtained by freeze

6‘%5 W Rty vi nyl ~ al cohol

had a

In a similar manner to that described above porous bodies were prepared from emulsions having
10%, 20%, 40% and 60% v/v of discontinuous phase. The emulsions from which these bodies
were prepared using PVA (5 wi% solution) and SDS (0.05 g/ml PVA solution) and the appropriate
volumne of cyclohexane. The intrusion volume and the bulk density were measured using mercury
porosimetry as described above. The dissolution time for the bodies (100mg in 2ml water stired at
250mm) are given in Table 4.
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al cohol to be dissolved in an aqueous nedi um nuch nore
wapbaigssehan is seen with the untreated pol yPEI/EPRIN/014777
particles of the fluorescer could be observed in the
solution showing that it had Been uniformy dispersed.
10 Exanple 6 An experinent was conducted in order to
produce a highly porous, rapidly dissolving
Vailet - sol ubl e  noul ded body I n which the pol yneric
material is polyvinyl alcohol. The body contains about
44% w w of polyneric material and about 56% w w of
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i oni sed watef-13 A sanpl e qdf0Q88e sol uti ono@é_ml) was
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| aced r ove i | ar .mapper,
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i scant,i npous, phase nul si ops frop i,ch t .
PO Rt 4R S apeC1 At % alralout inBihorens Biides terefore
&iable§ &e%wamloa\omm dissoloey) inandiglidvas aRENMDhidhtrore rapidly than is
VO|§HE ﬁ%gﬁgqxane. The i ntrusion volunme and the bul k
ey 9¥fed using mercury 30 porosinetry as
descri bed above. The dissolution tinme for the bodies

élOOE in 2m water stirred at 250rpm) are given in
35 Il WD 2005/ 075547 PCT/ EP20041014777 - 19

Tabl e 4 % Di scont | nuous I ntrusion Vol unme Bul k density
IDla simi wnlal:?nrtlar% descnb in exarr‘ple 69 or{)gs{ ggdzes%v%% prepared from emulsions
having 75% discontinuous phase but using nonoxynol 40 (sold under the trade name Igepal CC-
890) as the surfactant, The amounts of nonoxynol 40 used are given below in Table 5. The
dissolution time for the bodies (100mg in 2mi water stired at 250mpm) are given in Table 5

Table 5

Amount of nonoxynol | Dissolution time at
40 (g/ml of PVA 20C

solution (minutes)
0.0043 126
0.016 7.68
0.043 513

0.107 34
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(mnutes) 0 6.38 0.13 1.0 10 6.10 0.13 1.1 20 7.13

0.089 0.68 40 9.26 0.092 0.58 60 10.69 0.084 0.63 75

21.86 0.032 0.33 For conparison the polyvinyl alcohol

WA 2805{8p35#ed by the manufacturer had a di ssol (RGREPZDI4OR4TTT

of 5 about 23 mnutes and t solid obtained by freeze

dryi ng a 3% aqueous sol ution “the pol yvinyl al cohol

had a dissolution tinme of about 12 m nutes. The

formati on of the porous bodies therefore enables the

poI yvi nyl al cohol to be dissolved in an aqueous nedi um

p [ .
po| oot FREbSY iy cIERpoS subial b tehldFttph el @oton e o
3 iadtes and-the apidebBinegby imeze byidd a3%equeoys sofubioneaf the polyvinyl .
I % [ '
%éé“ngrﬁﬁ‘én%xsaﬁ@r o156 BRI ue e EHED RIS ogres verctore
@ables 9@)polysinyl lalsorl tof kecdissalved Miae agouamus tdiofn muwhargre edpidChan is
In Table 5. The 15 dissol ution
%&ﬁn@ﬂﬁgu’%ﬁéﬁgg%% (100mg in 2mM water stirred at
250rpm) are given in Table 5 Table 5 Anmount of
nonoxynol Dissolution tine at 40 (glm of PVA 20'C
solution (mnutes) 0.0043 12.6 0.016 7.68 0.043 5.13
Bxairple 83. 4 WO 20051075547 PCT/ EP2004/ 014777 - 20 For
conpari son the polyvinyl alcohol as supplied by the

manuf acturer had a dissolution tinme of about 23
An experrsentwas tdneucter Ih drdertid produeel athghfy pereas; rapidyi disgoldngBiater-soluble

AR oo Hiich e ponitie el ¥ortion, Sk EMPhvceioed dsgvo). The

Bddies mmxnaaobmlsespmymefnateﬂal andeabaftior s % hm dieursammy h’hls body was
aI ¢ ?@o@y %’ﬁ%‘ﬁ‘sl %1' 8 iliry er ekwﬁls%ﬁ |na lﬂ%o Llréog e errnmlsion oompnsed an
aqueous continuous phase containing sodium carboxymethylcellulose and a discontinuous phase
comprising ¢yclohexane. Sodium dodecyl sulphate (SDS) was used as the surfactant

A 3% aqueous solution of SCMC was prepared by adding SCMC (SCMC ex Aldrich, M,, = 90000)
to deionised water. A sample of the solution (Eml) was stimed with a type RW11 Basic IKA paddle
stimer, and SDS (0.3g - 98%, ex Aldrich) was added followed by cyclohexane (18ml) to fom an
emulsion having 75% v/v of discontinuous phase. The emulsion was placed in a beaker which
was placed in a thermostatic vessel containing liquid nitrogen. The frozen beaker was placed in a
freeze-drier ovemight.

in a similar manner to that described above porous bodies were prepared from emulsions having
20%, 40% and 60% /v of discontinuous phase. The emulsions were prepared using SCMC (3
wi% solution of SCMC of MW 80000) and SDS (0.05 g/ml SCMC solution) and the appropriate
volume of cyclohexane.

The intrusion volume and the bulk density were measured using mercury porosimetry as described
above. The dissolution time for the bodies (100mg in 2.5ml water at 8'C or 100mg in 2ml water at
20°C stirred at 250rpm) are given in Table 6.
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WO 20usj0ed34t he pol ynmeric material is sodium PCT/EP2004/014777
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I and the bul k

oY 170 SR e O bt e RS e frebifon dlibe scuc nao
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b eSplifs Berete SRHEL B SCHC 86 aReAVES i) loupsdumt much e
rAgidp haT s Sdeh i iR RREe (Dlé77 - 21 Table 6 %
Di scontinuous Intrusion Volunme Bul k density Dissol ution
time at Dissolution tinme at phase (mJ) (glnm) 8 C

s) 200C (mnutes) 0 7.76 0.106 10.13 2.47 20
10.54 0.0845 4.65 1.58 40 13.35 0.0665 3.38 0.8
In a similar manner to that described in Example 8, porous bodies in which the polymeric material is
SCMC were prepared from emulsions having 75% discontinuous phase but using different
amounts of SDS as the surfactant The amounts of SDS used are given below In Table 7. The

dissolution time for the bodles (100mg In 2ml water stired at 250mpm) are given in Table 7.

Table 7

Amount of SDS (g/m! | Dissolution time at
of SCMC solution 20C

{minutes)
0.0079 7.12
0.0182 5.12
0.039 513

0.10 1.8
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For conparison the SCMC as supplied by the manufacturer
had a dissolution tine of about 31 5 m nutes at20C and

W eoSTrSsobt ai ned by freeze drying a 3% aque®CI/EP2004/014777
solution of the SCMC had a dissolution tinme of about

12 minutes at 8C and about 1#ninutes at 20C. The

formati on of the noul ded bodies therefore enables the
SCMC to be di ssolved in an aqueous mnedi um nuch nore
EamplH 19 than is seen with the untreated polyner. 10
Exanple 9 In a simlar manner to that described In
Exanpl e 8, porous bodies in which the polyneric
ratsiierharingr to $EMiesuibee inexamele 8 gobosivodizein vehichnise goyriengmaterial is

e e BBLADY B pRIARR Pl Bl o ot
@bld andep thke Gradd mameatbérzl CO-83h)as thaisafuetant iTha ambirts sf@ondxirei 40 used

bodi es, (,10 n ter, stirred at 250r .are give
378 oy pAowy I el o e Bt imesse e oses HOBEh i phter Shred a
b50fpen)ate giveh ind@lessol uti on 20C (mnutes) 0.0079 7.12
0.0182 5.12 0.039 5.13 0.10 1.8 WO 2005/ 075547

PCT/ EP2004/ 014777 -22- Exanple 10 In a simlar manner
Tshiddhat described in exanple 8, porous bodies in which
the polyneric material is SCMC were prepared from
enmul si ons havi ng 75% di sconti nuous phase but using
RRBTYEho0! | DissorBerimEwEr t he trade name | gepal
CO-890) as the surfactant| The anmounts of nonoxynol 40
‘&%@Wﬁrpémgi veMel ow i n Thbl e 3C. The dissol ution time

§dhtiort he bodi exrfink@@yy in Pl water stirred at  250r pm)
are given in Table 8 Table 8 10

0.0029" 20.1
0.009 138
0.0356 11.42
0.0444 14.48
Example 11

An experiment was conducted in order to produce a highly porous, rapidly dissolving water-soluble
moulded body in which the polymeric matenial is polyethyleneglycol (PEG). The body contains
about 66.7% wiw of polymeric material and about 33.3% of surfactant. This body was prepared by
freezing an oilin-water emulsion in liquid nitrogen. The emulsion comprised an aqueous continuous
phase containing PEG and a discontinuous phase comprising cyclohexane. Sodium dodecyl
sulphate (SDS) was used as the surfactant.

A 10% aqueous solution of PEG was prepared by adding PEG (PEG ex Aldrich, M., = 10000 ) to
deionised water. A sample of the solution (2ml) was stimed with a type RW11 Basic IKA paddle
stirer, and  SDS (0.1g - 98%, ex Aldrich) was added followed by cyclohexane (6ml) to form an
emulsion having 75% v/v of discontinuous phase. The emulsion was placed in a beaker which
was placed in a thermostatic vessel containing liquid nitrogen. The frozen beaker was placed in a
freeze-drier ovemight.
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PVA 20' C solution (mnutes) 0.0029 20.1 0.009 13.8

0.0356 11.42 0.0444 14.48 Exanple 11 An experi nment
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rapi dly dissolving water-soluble 15 noul ded body in
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(PEG. The body contains about 66.7% w w of polyneric

mat eri al and about 33. 3% of surfactant This body was
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é@@? s used as the surfactant. 20 A 10% aqueous

of PEG was prepared by adding PEG ( PEG ex
Aldrich, M, =10000) to delonised water. A sanple of

R BB el ot el SRR s
atmse. alidedissbiutidnotimecfobitie bydidso@OoaNie 20 Watkr stired Bt 250$ﬁ1) are given in
tgﬁ%éﬂ on having 75% v/v of discontinuous phase. The

sion was placed in a beaker which 25 was placed in
a thernostatic vessel containing liquid nitrogen. The
frozen beaker was placed in a freeze-drier overnight
WO 20051075547 PCT/ EP2004/ 014777 23 In a simlar
Tableger to that described above porous bodi es were
prepared from emul sions having 10% and 20% v/v of
di sconti nuous phase. The enul si ons were prepared using
RiBfactrtRudtt % [Ithubibh ourdé  PEBuRHer¥¥y 10000) Digstiliisn ¥neUald

/Ml PEG sol ytign) and the|appropriate vol une of

¥ohexane. E(Wﬂﬂ intrusion(&ﬁvune and t|h°6ul k densitly

were measured using mercury porosinetry agfigsgri bed
| above. The dilssolution time for the haodiles (100my in

LA —an e

bt water sti|@@d at 250r piP1are given i03%able 9.

10 567 , 0.14 040
20 6.51 0.13 _ 042
75 17.31 0.04 0.35
Example 12

An experiment was conducted in order to produce a highly porous, rapidly dissolving water-soluble
moulded polymeric in which the polymeric material is dextran. The body contains about 50%
polymeric material and about 50% of surfactant. This body was prepared by freezing an oil-in-water
emulsion in liquid nitrogen. The emulsion comprised an aquéous continuous phase containing
dextran and a discontinuous phase comprising cyclohexane. Sodium dodecyl sulphate (SDS) was
used as the surfactant.

A 5% aqueous solution of dextran was prepared by adding dextran (ex Fluka MW = 11000) to
deionised water. A sample of the solution (2ml) was stirred with a fype RwW11 Basic IKA paddle
stimer, and  SDS (0.1g - 98%, ex Aldrich) was added followed by cyclchexane (6ml) to form an
emulsion having 76% wiv of discontinuous phase. The emulsion was placed in a beaker which
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10 Table 9 % Di sconti nuous | ntrusion Vol ume Bul k

density Dissolution tine at phase (mlg) (g/m) 20C
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experiment was conducted in qQrder to produce a highly
porous, rapidly dissolving wWater-sol uble noul ded
polymeric in which the polyneric naterial is dextran.

The body contai ns about 50% polyneric material and
weslacedi0 wottwemesiatic sessel sontaimingsiquid arogens Optediozene e lbgaker was placed
iﬁéﬁggzhﬁﬁer%%rﬁbﬁfi n-water 20 enmulsion in liquid

nrtrogen. e“enul si on conprised an aqueous conti nuous
phase containing dextran and a discontinuous phase
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havi ng 75% v/v of discontinuous phase. The enul si on was

Thiedrtrasion volusndema trerbulikdaensity Wéde A@asuréiiiising rhercury porosimetry as described

PCT/ ER2004/ 014777 . - 24 | aced, I n a_ther tatic . .
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Tableker was placed in a freeze-drier overnight In a
simlar manner to that descri bed above porous bodies

were prepared from enul sions having 5 10% and 20% v/ v

Tbleddscont i nuous phase. The emul si ons were prepared
i (5 2t (073 cnlution nf dext ra af MA/11000)
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gor the bodl 45 gsl00ng 1 n Zipoumt er stirrpegimt 250r pm

are qgiven in

10 767 0.088 0.75
20 7.70 0.1 [ 065
75 24.38 0.03 025

For comparison dextran obtained by freeze drying a 5% aqueous solution of the dextran had a
dissolution time of about 1.43 minutes

Example 13

An experiment was conducted in order to produce a highly porous, rapidly dissolving water-soluble
moulded body in which the polymeric material is polyvinyl alcohol which can be used to disperse a

hydrophilic dye into water. The body contains about 28% wiw polymeric material, about 69% wiw
surfactant and about 3% wiw dye. This body was prepared by freezing an oikin-water emuision in
liquid nitrogen. The emulsion comprised an aqueous continuous phase containing polyviny alcohol
and the dye and a discontinuous phase comprising cyclohexane. Sodium dodecyl sulphate (SDS)
was used as the surfactant.
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Tabl e 10. Table 10 % Di sconti nuous | ntrusion Vol une

Bul k density Dissolution tine at phase (nvg) (g/m)

20C (mnutes) 0 7.06 0.093 1.15 10 7.67 0.088 0.75
WAD20BSTG5Y. 11 0.65 75 24.38 0.03 0.25 15 FOIPCT/EP2004/014777
conpari son dextran obtained by freeze drying a 5%

aqueous sol ution of the dextPam had a dissolution tine

of about 1.43 minutes 20 Exanple 13 An experinent was
conducted in order to produce a highly porous, rapidly
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f act ant 005/ Q755 CT/ EP2004/ 014777
The gisel 3@@%’%% PGSR e e 105061 HatepEp 49 eesoll ot 20°C.
'mdd I rEMﬁin@ drich, M =
900%%58130(’)11#1 0% %%%F?/dshgge) to dsebllugﬁ? seld water. A

sanple of the solution (2mM) was stirred with a type
HBRybleligBasi ¢ | KA paddle stirrer, Direct Yellow 50 dye
(0.01g)and SDS (0.25g - 98% ex Aldrich) was added
foll owed by cycl ohexane (6ml) to forman enul si on
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dlssolutlon time for the resulting noul ded bod
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cyclohexane. Sodium dodecyl sulphate (SDS) was used as the surfactant.

Example 14a

A 5% aqueous solution of polyvinyl alcohal was prepared by adding polyvinyl alcohol { PVA ex
Aldrich, M,, = 9000-10000, 80% hydrolysed) to deionised water. A sample of the solution (4ml) was
stimed with a type RW11 Basic IKA paddle stimer, and SDS (0.5g - _98%, ex Aldrich) was added
followed by a solution of Fat red 7B dye (0.01g} in cyclohexane (12ml) to form an emulsion having
75% viv of discontinuous phase. The emulsion was placed in a beaker which was placed in a
thermostatic vessel containing liquid nitrogen. The frozen beaker was placed in a freeze-drier
ovemight. The resulting moulded body contains about 28% wiw polymeric material, about 70%
wiw surfactant and about 2% whiwv dye.

The dissolution time for the resulting moulded body (100mg in 2ml water) was 10 seconds at 20°C.
The dye was uniformly dispersed through the resulting solution imparting a red coloration to the
solution. When attempts were made to disperse the dye in water, particles of dye remained at the
bottom of the vessel and the water did not attain any red coloration.




10

15

20

25

30

10 Exanple 14 An experinment was conducted in order to
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used to 15 disperse a hydroghobl c material into water.
Thi s body was prepared by fr Rz ng an oil-in-water

emul sion In liquid nitrogen. The enul sion conprised an
aqueous conti nuous phase containing polyvinyl alcohol
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ExBeplaty at i ¢ vessel containing liquid nitrogen. The
rozen beaker was placed in a freeze-drier overnight
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manuf acturer had a dissolution tinme of about 23 .
GiofuvivsudaeRnt a0 abpit D% 8veed by freeze drying a 3%
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any blue coloration.

Example 14¢

A 5% aqueous solution of polyvinyl alcohol was prepared by adding polyvinyl alcohol ( PVA ex
Aldrich, M,, = 9000-10000, 80% hydrolysed) to deionised water. A sample of the solution (Bml) was
stimed with a type RW11 Basic [KA paddle stimer, and SDS (0.75g - 98%, ex Aldrich) was added
followed by a solution of 6-N-phthalimidoperoxyhexanoic acid (PAP 0.1g) In cyclohexane (18ml} to
form an emulsion having 75% viv of discontinuous phase. The emulsion was placed ina beaker
which was placed in a thermostatic vesse! containing liquid nitrogen. The frozen beaker was placed
in a freeze-drier ovemight. The resulting moulded body contains about 26% whv polymeric
material, about 65% wiw surfactant and about 9% PAP.
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M', = 9000-10000, 80% hydrol ysed) to deioni sed water. A
woeapd/@ssl7 the solution (4m) was stirred w POT/EP2PP@I4777
RW1 Basic | KA paddle stirrer, and SDS (0.4g - 98% ex

Al drich) was added foll owed -By a solution of oil blue

dye (0.0014g) in cyclohexane (12m ) to form an emrul si on
havi ng 15 75% v/v of discontinuous phase. The enul sion
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damage that is caused by the presence of |arger

particles of the bleach is not observed. 5 Exanple 14d
Example 14e

A 2.5% aqueous solution of polyvinyialcohol was prepared by adding polyvinylalcohol (FVA ex
Aldrich, Mw = 8000-10000, 80% hydrolysed) to deionised water. A sample of the solution (12ml)
was stimed with a type RW11 Basic IKA paddle stirer, and SDS (0.75g — 98%, ex Aldrich) was
added followed by a sofution of 2,5-bis(2-benzoxazolyl}thiophene ( 0.12g — a fluorescer sold under
the trade name Tinopal SOP) in dichioromethane (12ml) to form an emulsion having 50% viv of
discontinuous phase. The emulsion was placed in a beaker which was placed in a thermostatic
vessel containing liquid nitrogen. The frozen beaker was placed in a freeze-drier ovemight. The
resulting moulded body contains about 26% wiw polymeric material, about 65% wiw surfactant and
about 9% of the fluorescer The dissolution time for the resulting moulded body (100mg in 2 ml
water) was 30 seconds at 20°C. For comparison the polyvinyl alcohol as supplied by the
manufacturer had a dissolution time of about 23 minutes and the sclid obtained by freeze drying a
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A 2.5% aqueous sol ution of polyvinylal cohol was
prepared by addi ng pol yvi nyl al cohol (PVA ex Aldrich,

Mv = 9000- 10000, 80% hydrol ysed) to deionised water. A
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aBRGE2{% wikbgrfactes aﬁd about/Abthwie p)lysiywene. Bradizebliition hm\fedth@besmhng
R 80 (B0 ezl e B RN I o s L pipetoaas
addtexdin be disperstmcbthe PRALL) to form an enul sion haV| ng 50%

v/ v of 30 discontinuous phase. The enul si on was pl aced

in a beaker which was placed in a thernostatic vessel
Ezamgleddni ng |iquid nitrogen. The frozen beaker was

placed in a freeze-drier overnight. The resulting

nmoul ded body contai ns about 26% w w pol yneric material,
Aaﬂﬂ’mmjeﬁﬁ%olutiowospulm;dtahdtol wachrepalea by a&hﬁg@b!ywli},ﬂﬂalcohol {PVA ex

A 25 5, B e Mt s
sm&mtﬂf-a)typeavmaBamKAmhddlmherarﬂySDal(mh@B%m Adngiiviag edded
el BTN Do PR % Rebir PG iponi
pOENEDIN SyDReand (a?mus ﬁﬁiﬁ%ﬁdﬁoﬁhﬁﬁng 50%¥v of dRcartin0sishase. The
eﬁnﬁl’ﬁ@% %?sn%%%a{n !zé)aﬁ?r}%[cﬂé‘e '%%1%8? na mgrr%gsta cgfclesssgl%lorlﬂaihir?gnﬂquld
nitrogen. The frozen beaker was placed in a freeze-drier ovemight. The resulting moulded body
contains about 25% w/w polymeric material, about 29% wiw surfactant and about 46% wiw
hydrophobic polymer. The dissolution time for the resulting moulded body (100mg in 2mt water)
was 2 minutes at 20°C. The PLG was uniformly dispersed as a latex in the dispersion of the PVA

Example 14h

A 1.67% aqueous solution of polyvinyl alcoho! was prepared by adding polyvinyl alcohol ( PVA ex
Aldrich, M., = 9000-10000, 80% hydrolysed) to delonised water. A sample of the solution (6m!) was
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formati on of the porous bodies therefore enables the

pol yvi nyl al cohol to be dissolved in an aqueous nedi um
much nore rapidly than Is seen with the untreated
woalysiess4and facilitates the dispersion of tRET/EP2004/014777
hydr ophobic material. 5 Exa ée 14f A 5% aqueous

sol ution of polyvinyl alcohof¥was prepared by addi ng

pol yvi nyl al cohol ( PVA ex Aldrich, M = 9000-10000,
80% hydrol ysed) to delonised water. A sanple of the

stimed with 8 typé Rl 1) Basis [KATaddie stimersahdwSDB (i29gy §8% RwAldrictBass added

SHEEARETRD biBlrend Booaoudadih spfeien o bR

MW dmpn e:bA!dnth Yoluend (Sni) tofgroTanesrausion @avirtg)soafow afdiscamtinuous

ol S e belor AR H S BRI i coptaning

Ildldidaﬁtmem éme frozen seakbr veasiplaegdin a@eézednerdvamr@hto‘@emulﬁhgamoulded

frozenb aced i e-dri.e 0
oG BER AR bt B e abck] R8¢ SRRt RROR o v
hmrbpmﬁc p@ynmmmdfs‘aolutlduﬁtlm?éfome @g@m/mulsw bodg _(130:\'1% iai2ohl water)
ene. The dissolutiqn ti t he
wBR 3 iR a2 i RO ool el Uty et g g Bl e
dsp@gjmkﬁmtmc The PS was uniformy dispersed as a
latex in the dispersion of the PVA. Exanple 140 20 A
5% aqueous sol ution of polyvinyl al cohol was prepared
Eraym@ielth ng pol yvi nyl al cohol ( PVA ex Aldrich, MN =

9000- 10000, 80% hydrol ysed) to del oni sed water. A
sanple of the solution (5m) was stirred with a type

AR\égiehmBﬁtiWaS odartﬁect@@id dider t5 protiuce highta petoSGpitliy d@@lwng%ﬁér—s@uple

P RS R A oM R Prie U St 31 e sRberst 2,
h?dfébh@ﬂb phnreend maRmblyiPnater! TheSe/isddrRb ﬂfél%rp%pééﬂ”b)} frée@m@ @mmar

n _havi n 0% v v of discontinuous
oD PR EoaB The &R o R A0 bt SRR BT Wase @Reging
mf ém%tbdﬂc?(rﬁnm §|¢ds|e @@ﬁ%@h@a Blution éflhdj'gdtﬁpﬁdbl@@ﬁtbnal'ﬁ;lteluene
rozen beaker aced i e-drier overnig
SO SRS R DS e et about Sbok W o
pol ynmeric material, about 29% MY surfactant and about
6W\Mvv r. The di | utjon tj f or
ﬁ@@@«l&t%ﬂéﬂ%gf}h@aﬁ*@aﬁv BOMENO ORIy (okPrsad weipr, & sampe
oﬂmm;dmb@ ! hﬁma@@ﬁ#ed'ﬁhlea @b@af waﬁ Bag IKApadde sﬁmmaﬁsgs (msgo 98%,
ex._in e rsion.o e 0
eéglqmwa%%ﬂda? fole by 5 Sk o icpedimesaBtes (o0 My 35000 ex
8ﬁﬂol@é?1|e)(6fhlﬂ‘b‘fonﬂ laf emabion RViRg 80% v&of dcBiitihGdiss phMsY =
9000- 10000, 80% hydrol ysed) to del oni sed water. A

sanpl e of the solution (6nml) was WO 2005/ 075547
ERSrpIERRP04/ 014777

J'C

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. The dissolution time
for the resulting powder (100mg in 2miwater) was 1 minute at 20°C

Example 15b

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
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- 29 stirred with a type RW11 Basic | KA paddl e
stirrer, and SDS (0.25g - 98% ex Aldrich) was added
foll owed by a solution of
wedigsa7§54@ne- bl ock- pol ybut adi ene- bl ock- pol yst PEBER2004/014777
copol ynmer (0.001g I\/I/V140000wex Al drich) in toluene
(6mLl) to forman enul sion havtng 50% v/v of
di sconti nuous phase. The enul sion was placed in a
beakerwhi ch was placed in a thernostatic vessel
nwoliedbotlysbaped bs theindide oftthedigaker. The disfolutiordimeferdiamesulting moulded

f h h I | ded
oo i 2P R s R AR e 0t or il | about

49% w/ w surfactant and about 12% w w hydr ophobi c

ol . The dissolution tinme for the resulting noul ded
MOO@ in 2mM water) was 3 mnutes at 20C. The
hydr ophobi ¢ copol yner was uniformy dispersed as a

AR MR HRCHRS aaelcSHsR ort PR o Dy R g Beakeranc

HHROVeSEER , The afuRlo ﬁp@r@d)ébovmasmuwdmsekﬁbm a rieedloteshdliquld sisogen

m@%ﬁgalkérhtefngééé’%e%%}s'% e BiwoTe S ras et b B

dvBhight gy sphditaipeaddOTHeaBsoieoSimd fephe reuling bbads¢00ng in 2ml water)
oil-in-water _emulsion In liquid nitrogen. The enul sion

was hgmiades A0S queous cont i nuous phase containing SCMC
and a di sconti nuous phase conprising a solution of the
hydr ophobi c material in toluene. Sodium dodecyl

e (SDS) was used as the surfactant 20 A 3. 3%
aqueous sol ution of SCMC was prepared by adding SCMC to

d d I f I

Ao aBORRcg s AL PEGR O AORu AP SN Wi squbte
pars bétiedRBwhichRE polynfeNc Mkl @Bbmmmd;d@de useult oesby a
solution of poly(nmethyl neth I atrg%tﬁéagl I\/?fI %Oé)
Iwropbsab@mplwn?nqmat%rel and ﬁ@vm?% RO RAtsY eswere
dRERARa By RESANY oltinQate EMGISIBR ih Tl RrOBER 1 &@Iﬁ@h&ﬁﬁb&eﬂ&rﬁaqueous

The above enul sion was sprayed into liquid nitr

oPtHPEPNETE MEERG SEMC 0B ABROBRIRUS letse GRIaPTS g & Qkiion of he

I'Iyﬂl%ﬁrfo%lc‘iﬁblynﬁér 4pd Gfe' I:E][@I'Bﬁhob@ meeNA inAskiepb SS R ﬂtﬁied:Wsdthte (SDS)
ormo a powd he di ssolution time for the

wassig aﬂﬁl@%’ﬂﬁ%‘- (100my in 2mM water) was 1 minute at
20C 30 Exanpl e 15b The above enul si on vvas pI aced in a

beakerwhi ch was fpI aced in |i UI d n|t eze

A aleenensus Soldon pSLMC was ATeRREH by AdTRS G %Waé%fe sample
redMAh BingB R By KA @dléﬁrrréréﬁa SDS (0.250 - 98%,

I8 UBE L A ORI Babi KA 02%-

ex Aldrich) was added followed by a solution of pon(meIhyImemacndate) (PMMA 0.06g MW

350000 ex Aldrich) and 2,5-bis(2-benzoxazolyl)thiophene (0.12g —a fluorescer sold under the

trade name Tinopal SOP) in toluene (6mf) to fonm an emulsion having 50% v/v of discontinuous

phase

Example 16a

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. The dissolution time

for the resulting powder (100mg in 2ml water) was 30 seconds at 20°C
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- 30 noul ded body shaped as the inside of the beaker.
The dissolution tinme for the resulting noul ded body
(100my In 2m water) was 40 seconds at 20C Exanpl e 15c
wo odesdeer was placed in a thernostatic vessBET/ER§04/014777
liquid nitrogen was placed In both the beaker and the
vessel . The enul si on prepare@labove was added dropw se
froma needle to the liquid nitrogen in the beaker
using a A-99 FZ Razel syringe punp. The beakerwas
Egzb@%@qiaﬂ n a freeze drier overnight to give spherical
eads. The dissolution tinme for the resulting beads
(100my in 2m water) 10 was 1.2 minutes at 20C Exanpl e
ThE ave BMOISHH WaS HlaceB h saeakinwhiettwasiplanedie fiquicnitmgentio freeze the

hi ghl y_parous, rapi.d di ssol vi na,. - 90| .
RS TR RSy e B PoRE S i Ak et &g porous
el bR BhALRd HS B irsie B tigiRaks. The dissolitiotinaforthgresufing modided

materi al’ and a hydrophobi.c gﬁ ve material Into water.
bgied e0mpgip P@kwatRn) wes J0rsepnapsd {d freezing oil-in-water

emul sion in liquid nitrogen. The enul sion conprised an
aqueous conti nuous phase contai ning SCMC and a

nuous phase conprising a solution of the
hydr ophobi ¢ pol yner and the hydrophobic material in

A{. %ﬁ;ﬁé glgggii,# én mg%?ogc QWQS < ;g?lé{?ﬂ q&t{%gaw%sfz p(?@g ES t\lﬁﬁg‘\% béaker and
tg§ \?et%}@;ég SfheRuiieH ipfé%ar%@%év& PraRideddeRasefires needie fethelaeid nitrogen

sol ut1 on

ml) was stirred with a ) 11 ..
iBlebeakerusingadudLZirazesyinge BWeP. g begke p'_iayogﬁgl%g\fvregg drier

; ioR ¥mafob Bk kesiling behds (100mg in 2mi water)
@Igg@bﬁg%‘ﬁéﬁﬁmhe f{“‘%ﬂ‘%?ﬁ gtée?%?gtmmo. 069 M D5 350000 “ox
vidsdlr hipkty at2AeC 2, 5- bi s(2- benzoxazol yl )t hl ophene (0.12g -a
fluorescer sold under the trade nane Tinopal SOP) In
toluene (6m) to forman enul sion having 50% v/v of
Biagplen7i nuous phase Exanple 16a 30 The above enul sion

was sprayed into liquid nitrogen froman airbrush. The
frozen emul sion was placed In a freeze-drier o_verqirgshf ol
Amepbrienpezaestgiaer o RHCA i RSO, RN issoMing pelerSduble
di L utl.on. ti _ iy oa st

ri riél LN firlbdB@methadyiate)
Qﬁ&%@%.ﬁ%@@gnl@%gﬂﬁ[ﬁé Gl VO 2005/ 075547
[POMABRE( Ot bodizy were prepared by freezing an cikin-water emulsion in liquid nitrogen.
The emulsion comprised an aqueous continuous phase containing PDMAEMA and a

discontinuous phase comprising cyclohexane. Sodium dodecyl sulphate (SDS) was used as the
surfactant.

2-(Dimethytamino)ethyl methacrylate (10g, 0.064mol) and 2,2-azobisisobutyronitrile (0.1g,
0.61mmol) were dissolved in dry tetrahydrofuran (100mi). Dissolved oxygen in the solution was
removed by bubbling nitrogen through the solution for 30 minutes. The reaction mixture was heated
to 60 °C under a nitrogen atmosphere for 24 hours and then cooled to room temperature,
concentrated in vacuo and the residue was dripped into cold petroleumn ether (40-60 °C fraction) in
order to precipitate the polymer. The polymer was fittered off and dried ovemight under vacuum fo
give poly(2—N,N-dimemylaminoemylmemacrylate) as a white crystalline powder

A 5% aqueous solution of PDMAEMA was prepared by dissolving the PDMAEMA prepared above
in deionised water. A sample of the solution (8mf) was stimed with a type RwW11 Basic IKA paddle
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- 31 Exanple 16b The above enul sion was placed in a
beaker which was placed in liquid nitrogen to freeze
the emulsion. The frozen emulsion in the beaker was
wpl2aesadssan a freeze drier overnight to give aP@HERRIE 014777
noul ded body shaped as the igside of the beaker. The
di ssolution tine for the resttting noul ded body (1 00ngy
in 2m water) was 30 seconds at 20C Exanple 16¢c 10 A
beakerwas placed in a thernostatic vessel and |iquid

stiet, ang) 63D - 8% cx dldrich) yas aidedioliowed Regycighrxang Remi) e demian
The. el si s added dropwi se from a
eﬁ@@@i‘@‘ﬂ@?’ﬂ"ﬁ&@%ﬁ it r‘g)agseér/:a in the beaker using a
A-99 FZ Razel syringe punp. The beaker was placed in a

Egreﬁz;?7 drier overnight to give spherical beads. The

ion time for the resulting beads (100ng in 2m
water) was 1 minute at 20C 15 Exanple 17 An experi nment

duct ed i , :
TG Bhcip SRLT e e B A B i H g RE R5Bn emuision ves
pEkedin afrbézepAénovenigiet togiteqroioas badies in the form of a powder.

pol y(2- N, N-di nmet hyl am noet hyl net hacryl ate) 20
[ PDMAEMA] . These bodi es were prepared by freezing an

BhampleA7vat er emul sion in liquid nitrogen. The emul sion
conprised an aqueous conti nuous phase contai ni ng
PDMAEMA and a di scontinuous phase conpri sing

Wlﬁcdbwéeé’r]@ﬂﬁon Wblg@ddmd%@yﬂer sﬁmidm nas pla¢eBDe)iquidisitrogep do freeze the

the surfactant. . - nmet . . i

qriion Shemarpaisiiih 6o SRR PERE R e e BRIt 8 aBorous
Uibd BB shapiaas theiinsie bitkesibdakerdr y t et r ahydr of ur an

(100m ). Dissol ved oxygen in the solution was renoved

by bubbling nitrogen th rough the solution for 30

EaRikq3e The reaction m xture was heated to 60 C under

an

rogen at nosphere for 24 hours and then cooled to
roomtenperature, concentrated in vacuo and the

@S@k&%s;pﬂéediﬁ h ﬂiémgbsfaﬁd Vessabard liqed mimgenwasalived inbatb-igtbeaker and
raction) in 30 order to precipitate t ] .
bore Rassnisinpapas g eSS bt ZpLeSER my HO8 e
iM B2 WesRet @sing® AL80 FZ Razel syfinge pump. The beaker was placed in a freeze drier

pol yﬁ 2- N, N-di net h¥l am noet hyl net hacrylate) as a white

Hp pivegph d$\ 59 aqueous sol ution of PDMAEMA was
prepared by dissolving the PDMAEMA prepared above in

SSREE e v A Sl B b bt
4B MRE B&rbus HoGiES BrERdNstHieVeere thersfore3Ble to remain intact at higher
temperatures but will dissolve or disperse at lower temperatures. Samples (100mg) of the products
of examples 17a, 17b and 17¢ were stimed with water at 65°C and the solution allowed to cool. The
temperature at which the bodies dissolved:- Example 17a 57°C, Example 17b 57" and Example
17¢55°C.

Example 18

An experiment was conducted in order to produce highly porous, rapidly dissolving water-soluble
porous bodies in which the polymeric material is poly(2-N,N-dimethylaminoethylmethacrylate)
[PDMAEMA] which can be used to disperse a hydrophobic material into water. These bodies were
prepared by freezing an oilin-water emulsion in liquid nitrogen. The emulsion comprised an
aqueous continuous phase containing PDMAEMA and a discontinuous phase comprising a
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stirrer, and SDS (I g - 98% ex Aldrich) was added
foll owed by cycl ohexane (24nml) to forth an enul sion
havi ng 75% v/ v of discontinuous phase Exanple 17a 5

woleosabssae enul si on was sprayed into |iquid nPCT/BRISM/O14777

froman airbrush. The frozen_enul sion was placed in a
freeze-drier overnight to gl%% porous bodies In the
formof a powder. Exanple 17b 10 The above enul sion

was placed in a beaker which was placed in liquid

salition offerhydimphobicuaierialie cycloh@xaré. Godiumideddcylsuiehate (SIS wasused as
ﬂi@ %ﬁgngeakermas placed in a freeze drier overnight to
Sig orous noul ded body shaped as the inside of the
beaker. 15 Exanple 17c A beaker was placed in a

AGSABA ShfondT POfhE et b &) AR b BOuRE AR B g

Esdmple1 Vapdveid deichistdoatsr. Sesafmple of the sodion (8mt) was stiered Wﬂ'lé tgpe RW11

ni.t en, in the in 9 E zel
Bt AR Wil 08 (-3 ST gl {Bdon 7% solfth o
s@mf dredi 8 dye ¢0.0dgYia cadibhexans @dm) esform dnRiviisibENEVIRgST5% viv of
Inspoluble in water at high tenperatures but becones
deenius eS¢ he tenperature drops. The porous bodies
prepared above are therefore able to remain intact at
hi ahe{ tenperatures but will dissolve or disperse at
nperatures. Sanples (100ng) of the products 25
of exanples 17a, 17b and 17c were sti rred vvith vvater at

65' C and the sol uti cool ture
Th ats erpevasmaed e fausfidgen o Smilkion was
Xk fPeckd Bridr Gvenagl toigia bloes boﬂé@m@fe@omﬁfapmaerls 30 An
experi ment was conducted in order to produce highly

porous, rapidly dissolving water-soluble porous bodies

Ekdim naﬁ the polyneric material is
pol'y , N-dnet hyl am noet hyl net hacryl ate) [ PDVAEMA]
whi ch can be used to disperse a hydrophobic materi al

Th@iviei@sion AR e AGibBSkerRFich wipRRal |ﬁﬁhul@bhrhﬁ:@@ﬂé fréaeme

ewl:sfglla  edoe %&”@b&ﬁ%@e@&;‘ P e RS EG eI R ghe a pomus

aﬁb?}’ hs HSB biadeskeRhase conprising a WO
2005/ 07% PCT/ EP2004/ 014777 33

Example 18¢

A beakerwas placed in a themnostatic 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 liquid nifrogen
in the beaker using a A-99 FZ Razel syringe pump. The beaker was placed in a freeze drier
ovemight to give spherical beads.

PDMAEMA is Insoluble in water at high temperatures but becomes soluble as the femperature
drops. The porous bodies prepared above are therefore able to remain intact at higher
temperatures but will dissolve or disperse at lower temperatures. Samples (100mg) of the products
of examples 183, 18b and 18c were stimed with water at 65°C and the solution allowed to cool. The
temperature at which the bodies dissolved and the dye was released were:- Example 18a 58°C,
Example 18b 57°C and Example 18¢ 52°C.




10

15

20

25

30

35

sol ution of the hydrophobic material in cycl ohexane.

Sodi um dodecyl sul phate (SDS) was used as the

surfactant. A 5% aqueous sol uti on of PDVMAEMA was
wpre@a7ssd7 by di ssol vi ng t he PDMAEMA pr epar ed PGI/BEP2004/014777

Exanpl e 17 above in del onised water. A sanple of the

solution (8m) was stirred-wth a type RWM1 Basic | KA

paddl e stirrer, and SDS (1g - 98% ex Aldrich) was

added followed by a solution of solvent green 3 dye

i n cycl ohexane (24nl) to forman enul sion

havi ng 75% v/v of disconti nuous phase 10 Exanpl e 18a
The above emrul sion was sprayed into liquid nitrogen
AhlesisBrimentaras kondalted it beiefto préute bighty poraus, rapidly digtolving datensaluble

ephsRgies i s ponra iR oE R e,

[FIHEAERMA]| These ekl atre\vhipared npiseegihpaiemiwatar dmiutpicn dh liquid nitiagen, The

LR FOTTRTEe naabogé'-ﬂsﬁé@nm e PO B hsmuous
pH&deRbmp n xane diytrdne S wiab esedias thdaurtdctatih e

beaker anpl e 18c A beaker was placed in a
t her nost at| c vessel and liquid nitrogen was placed in

2t{gfelhy|b ﬁh@:ojé@xgigﬁ%m%@ﬁte (10280, ?samg bnd zrm-glzubmbmmrmﬂe ©pgrosaimmol)
apove wasS a e [ nee e 0] e U |

iR g n 9t A HrR T an) (Shogt G5 e B sty s bivea by
b‘ﬁbftsnh@ﬂ@ogtaH ltﬂ%ugﬂ te sb\@tﬁh e 3{Y\t:mﬁu19é zrn@réam mﬁr@mlmeatec{i 19160 °C
over ni 0 |ve S erica a | nsaQ

T AEHREen AP A S 81 e DO el i, P et
\%Eﬁ) ané Fﬁ‘?ésﬁué (v8s difph&Pito e goeRARIRUS ortierdd Srecipitsie trerpelimer. The

f bl t hi gh 30
nompéé[rﬁere@?fﬁna%&% i R I TR

l@bﬁgﬁl&ha FEEAELAQEE coloiletdwickysoiduct s of

exarrp es 18a, 18b and 18c were stirred with water at
65' C and the solution allowed to cool. The tenperature

ﬂq@@@&d&dfg&n%og%m& &P@EREMEQ glagfrdpéré%ﬂjeeolwmes remmwm
ceioiseshuas spbeadiiin WIS ISGIERo oA e e Salgy LRk sireo

TRl it AR TIDREERR o 455 R0 59 SRSt andolonedby

porous, rapidly djs Vi.n ter-sol uble
qydomed&mlyg nnammelﬁon wngé% dgs Wa\‘
pol y(2- N, N-di et hyl am noet hyl net hacryl at e)

Example 183

The trigger spray alrbrush. The frozen emuision was placedina freeze-drier ovemnight to give
porous bodies in the form of a powder.

Example 1Sb

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. .
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5 [ PDEAEMA] . These bodi es were prepared by freezing
oil-in-water emulsion In liquid nitrogen. The enulsion
conpri sed an aqueous conti nuous phase contai ni ng
WRDE#FAES4and a di sconti nuous phase conpri si nBCT/EP2004/014777
cycl ohexane. Hybrane (ex DSM,_was used as the
surfactant 2-(Di ethylam ng)ethyl nethacrylate (10g,
0. 054npl) and 2, Z- azobi si sobutyronitrile (0.1g, 0.61
mcl) 10 were dissolved in dry tetrahydrofuran (100nm).
ERem@i9ced oxygen in the solution was renmoved by
bubbl i ng nitrogen through the solution for 30 m nutes.
The reaction mature was heated to 60 C under a
Artiepken gasplatethirspthemesthtisrvessel mdtqui;l nénogen wasiplacedin doth the beaker and

L
viSRet, PR SO0 i P ek ed doouiBp B Bhe fay pien
ipthebaagértusing a AFS RIRagehsyringdjuenp. p’be beabker was plated ih afresde dier
and'ﬂ |ed over ?% under vacuumto give poly(2-N, N 15
O )ﬂ%sﬁg‘ﬂé\‘ﬂyp thacryl ate) PDEAEVMA as a col ourl ess
sticky solid. A 10% acidified aqueous solution of
.e olvin e P
PGP RlT R g oo B bR o fhporous
badiek préparinpbe: apé merbfemg?:w fremain (vEviat higher phithut Wlledissolge dritiisperse
addl e irre
Lty Samaes ooy BGss 25k Pk 1 B e rsyin 1
aﬁm amuamydmdel sdxawn SQ0 T We\so!oti?n G”aﬁ ammmmmo@ha@e
r. r, spr i rbrus rozen
ARGk e ab U ods Bsofedphrishupd Ui bR BRES S, o
E&&np@nwsxéwmhmmaamlémm of a powder. Exanple 19b
The above emul sion was placed in a beaker which was
placed in liquid nitrogen to freeze the 30 enul sion.
Ekbeple p®zen enmul sion in the beaker was placed in a

reeze drier overnight to give a porous noul ded body
shaped as the inside of the beaker. 35 WD 2005/.075547

Tﬂlﬁﬁévﬁlﬁwd Eﬁé)ﬂfﬂd—h Scfwere tested mﬁétélﬁmheﬁhé(aﬁp?s@hobegh@ﬂuom&r 2 5-bis(2-
pl ace er a an i qui d nitrogen was
P@?S%’@'Vbtﬁ'o@'@f‘ﬁ @Ot{?@ é'f‘%ﬂi%'"ct he vessel . The enul sion
prepared above was added dropwi se froma needle to the
liquid pnjtroge he beak Si a A-99 F

epriton ey imere o P P erlemes Gutga 10 SuaeS s sofemand pion. A
BRYIR (Sairpiata) has | %rﬂeﬂ catiferd thetiotPRasisashERRHTBNIEE] Watsr 018Ut} anly,

ter at _hi H but . beg | ub
BTN SOPIRE R RSua v B e Rb R R ylergte
m@ bSwdeP (I 58TRY) Wab tsfved o dBlbgétaliwaitir(18 wil) toile thelssecdnvoaniar

i Sperse
Fluoregcer as was contained within the powder (Sample C). The washing was camied out for 45
minutes in each case, the cloths were removed, rinsed with deionised water and allowedto dry in

a,

Ganz Whiteness measurements were canied out on each sample using a Hunterlab Ultrascan XE
Spectrophatometer which measures the reflectance of a sample over a wavelength range of
360nm to 750 nm at 10nm intervals. Ganz Whiteness measurements are carried out using
calibrated UV source. A fluorescent white tile of known Ganz Whiteness was used to calibrate the
UV content of the incident light source during measurement. The Ganz Whiteness Index measures
perceived whiteness along a blue-yellow axis rather than neutral white, taking into account the
human preference for blueish shades of white. The greater the value of Ganz Whiteness the whiter
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15 Exanpl e 20 The powders of Exanple 5c were tested to
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The Ganz

O.LC LIIC
9546

measur enent .

V\hi t eness | ndex neasures

percei ved whiteness along a

N s S e Ak
iivd ubscenddtefidiefdt dthe fllhﬁeswbu the @lbriée mucigHeeihars whdnhiee fluorescer is

whi ter. WO 2005/ 075547 PCT/ EP2004/ 014777 -

Uﬁ?q}ﬁ}"@‘ﬁ I e) the material
"white tile'.
11 below Table 11 Materi al

' ss Index Cotton -

36 (or nore

-100 units being that of a
The results obtai ned are

given in Table

and fornmul ati on Ganz
pre-wash 80.22 Cotton -

Sanple A 84.02 Cotton-Sanple B 91.18 Cotton -Sanple C

114. 91

In a similar manner to that described in Example 20, the moulded bodies of Example 14e (Sample

D) were tested to determine the deposition of 2,5-bis(2-benzoxazolyljthiophene onto cotton and
nylon fabric. The results obtained are given in Table 12 below

Table 12

Material and formulation Ganz Whiteness Index
Cotton — pre-wash 80.22

Cotton — Sample A 84.02

Cotton —Sample B 91.18

Cotton —Sample D 113.87

Nylon — pre-wash 76.51

Nylon —Sample A 78.53

Nylon —Sample B 86.91

Nylon —Sample D 90.92




Nyl on - pre-wash 75.51 Nylon -Sanple A 78.53 Nyl on
-Sanple B 86.91 Nylon -Sanple C 98.36 5 The hi gher
Ganz Wi teness val ues obtained with the powder of the
WPOr2eesaTss4f nventi on i ndi cate that the fl uor esBE€NER2004/014777
efficiency of the fluorescer_gon the fabric is nuch
hi gher than when the fl uoréstér is used in water alone
10 Exanple 21 In a simlar manner to that described in
Exanpl e 20, the noul ded bodi es of Exanple 14e (Sanple
Ty higkar Ganz@hitanessvabies ehiakied avith the mgelderhod ofihedresent invention

. ' i t | on
rfacd et b R By LIRIRIERE SR Ak g v e
fiberbswer id GsedirovaderBpnd/bt eri al and fornul ati on Ganz -
Wi teness Index Cotton - pre-wash 80.22 Cotton -
Sanple A 84.02 Cotton - Sanple B 91.18 Cotton-Sanple

5 D 113.87 Nylon - pre-wash 75.51 Nylon -Sanpl eA 78.53

%@amﬂ e B 86.91 Nylon-Sanple D 90.92 WO
5547 PCT/ EP2004/ 014777 - 37 The higher Ganz

Wi t eness val ues obtained with the noul ded body of the

B EPER bl r s EBh e SR ER R 1o e
) weleddstadiauietarimine tdteposiibuiefi2@beisd-bangoxasahdithiophan@iofto cation ard

5 22 | imlar . h d I bed |
10 rolpEoRRG Mege s bl R HtTBE PSR anpl e 150 ( Sanpl ¢

Table 13

Material and formulation Ganz Whiteness Index
Cotton —Sample A 84.56

Cotton —Sample B 84.6

Cotton —Sample E 102,61

Nylon —Sample A 78,61

Nylon —Sample B 80.14

Nylon—Sample E 106.63

The higher Ganz Whiteness values obtained with the moulded body of the present invention show
15 thatthe deposition of the fluorescer onto the fabric is much higher than when the fluorescer is used
In water alone.

Example 23

20  Theantimicrobial effect of the triclosan containing powder of Example 5c and the moulded body of
Example 14d were observed in the following experiment

Cultures of S.epidermidis and Corynebacterium A were prepared by inoculating the appropriate

25  sterle broths (Brain Heart Infusion broth, Oxcid, UK for S.epidermidis and Coryne broth for
Corynebacterium A, {Tryptone soy broth {3.0%), Yeast extract (1.0%), Tween 80 (0.1%)) and
incubating with shaking for 24 h at 37°C. Cultures were then centrifuged and resuspended in the
appropriate broths to an optical density (OD) at 600nm of 0.01 (@pprox. 5.0 x108 CFU/ mi for
S.epidermidisand 1.63 x 1 0° CFU/ ml for Corynebacterium A).
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nylon fabric. The results obtained are given in Table

wb20dse07s847 Tabl e 13 Materi al

VWi t eness | ndex

and formul ati on GHITZEP2004/014777
Cotton - Sanple A 84.56 Cotton -Sanple

B 84.6 Cotton-Sanple E 1023%T Nylon -Sanple A 78.61
Nyl on -Sanple B 80.14 Nylon - Sanple E 106. 63 The
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Table 14
Fomutation MIC vs S.epidermidis MIC vs Corynebacterium A
Triciosan containing 0.05ppm 30ppm
powder of Example 4¢
Triclosan containing moulded 0.05ppm 30ppm
body of Example 14d
Triclosan/ ethanol 0.075ppm% 43ppm

The lower MIC values seen with the powder and moulded body of the present invention indicate
that the acfivity of the triclosan is improved when itis incorporated into the porous bedies of the

present Invention.




then renoved fromthe second well into the third well,
containing 85pl1 of broth and the process repeated
until well 10. The final 85l were renoved and
di scarded. Wells 11 and 12 were used as controls and
contai ned 85pl of sterile broth only. Four rows were
used per fornmulation to create four 10 replicate tests.
The first 11 wells were |Inoculigted with 85pl of
bacteri al suspension and thoroughly m xed, 85| of
sterile broth was added to well 12 as a negative
c musing a plate ,
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0. 075 n% 43ppm The | ower M C val ues seen wth
péasiErer with dhenpravige thab saig perous bedigsrase peivdarnbaving a)namcle size below

| Rdj h ricl

8B et LB ACH DAL 5B S5 490 SHES gy
Obartible sizpirethe Ringk BY R6hi0@Y0 SmaR- The cl ai ns defining the
present invention are as follows: |. Porous bodies

conprising a three dinensional open-cell lattice which

per OUSPongﬁdb(gqqesaés cfe8 fin %Bhﬁ‘ql \ghe? tihﬁt E@gmerﬁc mlaterlal is a natural

wat er -1 ns ermerlascontalne tice
agen, Hpaysperasidel adednlosdderiyaiicus aHmWoeslymeeoeocmohwd*r tamprising

an ueous d| t he porous bodies containing: (a)
@O?%CJWJ%V "\RE’#SJ M™6f a water sol uble polyneric

mat a/r,,g)qhmamq,, (b) 5 to 90% by wei ght of a surfactant,
acrylic acid,
methacrylic acid,
acrylamide,
methacrylamide,
acrylamide methyipropane sulphonates,
aminoalkylacrylates,
aminoalkylmethacrylates,
hydroxyethylacrylate,
hydroxyethylmethylacrylate,
vinyl pyrrolidone,
vinyl imidazole,
vinyl amines,
vinyl pyridine,
ethyleneglycol,




sai d porous bodi es having an intrusion volune as
nmeasured by nercury porosinetry of at 10 | east about 3
m /g and having a water insoluble material incorporated
into the polynmeric lattice, with the proviso that said
porous bodi es are powders having a particle size bel ow
0. 2mm or noul ded bodi es having a particle size above
5mm and are not beads having -ag-particle size in the
range of fromO0.2 to 5mm 15 2. Porous bodi es as
claimed in claiml| wherein the polyneric material is a
natqﬁ IquH a pol ysaccharide, a cellul ose derivative
onop o her or copol ynmer conprising (co)nonomners
sel eah;dehefmmm vi nyl al cohol, acrylic acid, 20
nmet hacrylic acid, acrylam de, nethacrylan1de
acryﬂ‘)é[ﬁ*if‘dﬂph%law’l propane sul phonates, am noal

kyl noal kyl net hacryl at es,
hzdraeg@é@g@?ma&glla%?e hy)ér oxyet hy?/mat hyI acryl ate,

5 Vi nydthysreglgtoldonacrytatey! i m dazole, 30 vinyl am nes,

vinyl pyridine, ethyleneglycol, -40- ethylene oxide,
et hyl enei m ne, styrenesul phonat es,
S3y| ePagLY 6oNiaC Ly LANRS. in Usth WHAGEA! HE QLiIIRL RRAT AN i€ selected
> Porous bodi'es as clainmed c
c éltollru kargleandgun v eyloglecans calllose tacalate,f methy ieelhtldsan mgihyethylcellulose,
cel I ul os

%&%@Q@T@gﬂoﬁq’os e, %y%%%e%ﬁr’netﬂ?ﬁ:g%lo%sl ul ol?y%roxypropylcellulose

10 hydroxypropylmethylcellulose (HPMQ), hydroxypropylbutylcellulose,
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ethylhydroxyethyicellulose, carboxymethylcellulose and its salts, or carboxymethyl-

hydroxyethylcellulose and its salts.

4. Porous bodies as claimed in any one of the preceding claims wherein the surfactant

is non-ionic, anionic, cationic, or zwitterionic.

5. Porous bodies as claimed in any one of the preceding claims wherein the surfactant
is selected from ethoxylated triglycerides; fatty alcohol ethoxylates; alkylphenol
ethoxylates; fatty acid ethoxylates; faity amide ethoxylates; fatty amine ethoxylates;
sorbitan alkanoates; ethylated sorbitan alkanoates; alkyl ethoxylates; pluronics; alkyi
polyglucosides; stearol ethoxylates; alkyl polyglycosides; alkylether sulfates; alkylether
carboxylates; alkylbenzene sulfonates; aikylether phosphates; dialky! sulfésuccinates; alkyl
sulfonates; soaps; alkyl sulfates; alkyl carboxylates; alkyl phosphates; paraffin sulfonates;
secondary n-alkane sulfonates; alpha-olefin sulfonates; isethionate sulfonates; fatty amine
salts; fatty diamine salts; quaternary ammonium compounds; phosphonium surfactants;
sulfonium surfactants; sulfonxonium surfactants; N-alkyl derivatives of amino acids (such
as glycine, betaine, aminopropionic acid); imidazoline surfactants; amine oxides;

amidobetaines; and mixtures thereof.

6. Porous bodies as claimed in any one of the preceding claims wherein the porous
polymeric bodies have water soluble or water insoluble materials incorporated into the

polymeric lattice.
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hydr oxyet hyi cel | ul ose, hydroxyet hyl net hyl cel | ul ose,

hydr oxypr opyl cel | ul ose, 10 hydr oxypropyl net hyl cel | ul ose
(HPMC), hydr oxypropyl butyl cel | ul ose,

et hyl hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose and
its salts, or carboxynethyl- hydroxyethyicellul ose and
its salts. 4. Porous bodies as clainmed in any one of

t he preceding clains wherein t#le surfactant 15 is
non-ionic, anionic, cationic, or zwitterionic. 5.
Porous bodies as clained in any one of the preceding
clainms wherein the surfactant is selected from

et hoxyl ated triglycerides; fatty al cohol ethoxyl ates;
al7kyl pM@ﬂmlsolubtehpDrgﬂsapoémerfcdtddjesas icthireédﬁm(:}lhlai eSvhefeﬁﬂ thﬁ water

et ho Iate a am ne et hoxyl ates; 20 so
|5‘P<'<%{ﬁ18a‘i’é‘§gi etsh§ﬂ d?@%r HP'Fér?O'é‘F’E " iag ; Wafer 59l UL' orescers;
ehitpsd AhRShiul dHEd?GIh)fa&nte %Ia]ﬁllllon rﬁahlycgrnlﬁfeﬁéé EPas bc‘lfz?%ﬂfng catalysts;

et hoxyl ates; al kyl pol ygl ycosi des; er su
aMaier esdleble p@lmwylcmthsd;:ncaiahyhdpemmnm sagid ofdiPay; prlmary and

th t di al k ul f t
o sEophy BloR SRR i, g B oBg R RS Rl shereot
al kyl phosphates; paraffin sulfonates; secondary

n-al kane sul fonates; al pha-olefin sulfonates
i $et hi M@SﬂréolsvtllefM%stlymmctlgbdamahélaaﬁedsml dlgim 6aﬂtey:m the water

SYRIRE AU SRS R RIS g i e

s Ige‘ntsm ﬂomwﬁnMeﬁtaCdnaﬂiams Riredolsititiomig hyentst Yadsic Qfmcﬁlﬁﬂd’t@ agents;
aci.ds (such. as glycine, betaine, amnopropionic acid);

i AinacrnAitming aaeRist Aiess: UNnpratecling aeents; bleach e blgache grecursors;
apgligidahtd! eRsdcllgaaof esﬁgd% ﬁ&f)l@ﬁ bggllﬁ?l’ﬁ A5rC R TR Grs hereto;
R er % o ous

any one of the prece Ing c

plhyoweings drograesrshayv ¢herad;e iphaalackhitiealtyr aotintee rmatetsai:t,uh_lycbophobm
na“erlals %ncpr@Srated into.the polyneric lattice. -41
7Polyen; matsngls pRd Mt thersPl rer i ¢ bodi es as claimed in
claim6 wherein the water soluble material is selected
fromwater soluble vitam ns; water soluble fluorescers;

alt i vafemetiodnifer prepatimgorvetisrdseluble porewssibodion sompaising a three

COMULEXEA oBEIARRL ERCiRg catal ysts: 5 vater <ol uble

ol yners; yl'enetriamn fiepent aacetic acid (DTPA);
p(d) mar Y0 @ % b}ewagﬁharfy valle? 6lable pollyplaat mategiginingj Ni ng

W er eitsa AN ws»ggﬁ'sfn At o boct €5 as cl al mod i
CLa"i’d i& Hav m i gl.Efon vollit 445h&stived gg'n‘% kf‘ porosmetry of at

sele rom ant Ial agents; antli
sleast abolghl mtlfg ragd hivinggevate; ms‘oﬂulndrr mstenaigna:gp}nmsd into the polymenc

e Blser POR gt Pt o Prrow ks Ron poryfREgbting = eayice sigg below
PO.2inGr b MBuIBEERIdSes HAVIARG palicul}l G2EELORE SMHT £ e not beads having a
particle size in the range of from 0.2 t0 Smm.
comgprising the steps of:
(a) providing an intimate mixture of the polymeric material and the surfactant in a
liquid medium;
(b}  providing a fluid freezing medium at a temperature effective for rapidly freezing
the liquid medium;
(c) cooling the liquid medium with the fluid freezing medium at a temperature below
the freezing point of the liquid medium for a period effective to rapidly freeze the

liquid medium; and
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anti oxi dants; insecticides; pesticides; herbicides;
perfumes or precursors thereto; flavourings or
precursors thereto; pharnmaceutically active nmaterials;
hydr ophobi ¢ polymeric materials and m xtures thereof.
15 9. A nethod for preparing water sol uble porous
bodi es conprising a three dinensional open-cel

|attice containing: (a) 10 ta45% by wei ght of a water
sol ubl e polyneric material and, (b) 5 to 90% by wei ght
of a surfactant, 20 said porous bodi es having an

2| e M Bl R ISty I8 TS e BRRE By Bmoval of
mat er i de ligodongiivmbe sublirdadod.ne pol yneric lattice, with

the proviso that said porous bodies are powders having
a particle size below 0.2mm or noul ded bodi es having a

qut ' CﬁeﬂEthﬁﬁ &5 B‘i‘ﬁﬁé@ i m:@@“@ér%nn@g f%?l?rﬂéopﬂi\ézlgﬂucﬁmedlum is

artic Sl ze range of
Ctacqmmpi;slreg b)hepmylagSanOﬁtbm(sad epiulsidrdimg th fluldt fre@iry medium; by
mxture of t meric material and the surfactant in

a dr9PPYE RS I"}lﬁ’lﬁm Hon iothe dpiddreszing medivny @eyi neyring e grulsion
atmt@a n@tc%lgwgqglé ?‘ﬁﬁlbl}ﬂ mftﬂé mb@i dly freezing the

l'iquid medium cooling the liquid nmediumw th
the fluid freezing nediumat a terrperature bel ow the

o Feat RouftBod'bs Joieed S patlh b o TE SrerRi P phihietf mesgsil i a natural
t %@m 8l pollsevmeide ra)’ée'ﬂﬁlo%ih@erfvﬁtﬂ%“{ﬂ a Ho%pgl&r%ﬂbﬁﬁﬂgE@nfegEéﬁlpnsmg

e porous bodi es by renoval of urd ne
(edmenomesnseler®d frmret hod as claimed in claim9 wherein

the ﬁﬁ QﬂNOf the liquid nmediumis 5 acconplished by
spraylna atom sed enmul sion into the fluid freezing
mediadilic Byid, dr oppi ng drops of the enulsion into the
fluid freezing nmediumor by pouring the enulsion into
a moufthpc HaE%ollng the enmulsion in the nmould. 11. A
”Etnﬁﬁﬂ glaimed in claim9 or 10 wherein the
pol yneri c r"raterlal is a natural 10 gum a
pol ymlmhdmﬂe,, a cellul ose derivative or a honopol yner

or colpy?mg/crinsmet(iI mg{;plaﬁé quhoggtob) nononers sel ected from
aminoalkylacrylates,
aminoalkylmethacrylates,
hydroxyethylacrylate,
hydroxyethyimethylacrylate,
vinyl pyrrolidone,
vinyl imidazole,
vinyl amines,
viny! pyridine,
ethyleneglycol,
ethylene oxide,
ethyleneimine,
styrenesulphonates,

ethyleneglycolacrylates,

ethyleneglycol methacrylate.
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vinyl alcohol, acrylic acid, nethacrylic acid, 15
acryl am de, nethacrylam de, acrylam de nethyl propane
sul phonat es, am noal kyl acryl ates, aminoa

kyl met hacryl at es, 20 hydroxyet hyl acryl at e,

hydr oxyet hyl met hyl acryl ate, vinyl pyrrolidone, vinyl

i mdazole, vinyl amnes, 25 vinyl pyridine,

et hyl enegl ycol, ethyl ene oxi-d&- ethyl enei m ne,
styrenesul phonates, 30 et hyl enegl ycol acryl at es,

et hyl enegl ycol nethacrylate -43- 12. A nethod as

chai med 4 Onalys @fﬁtﬁleﬁ ﬁté)?brqgsofgclﬁtfﬂs lol to W Eiferdln ttlj[kesurfactant is non-

surfactan?hls non- , cationic,

Z Winid, Elﬁlbmﬁ,lc@tmlﬁﬁ.orﬁwmflhmd as clainmed in any one of
clains 9 to 12 wherein the surfactant has an 5 HLB
value of 8 to 18. 14. A nethod as clainmed in any one of

Chﬁ' ms gmétgot“ 4 feBiif Ltﬂsnéet&stﬁtsaﬁtot wﬁ@rhﬁ%f%rfafcfaﬁmas an

oxyl at e ycer| fatty al coho ates
aHbB wherd |8 ted hoxyl at es; fatty acid ethoxyl ates; fatty
am de et hoxyl at es; fatty am ne et hoxyl ates; sor bi tan
al kanoat es; 10 ethyl ated sorbitan al kanoates; al kyl
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ethylated sorbitan alkanoates; alkyl ethoxylates; pluronics; alkyl polyglucosides; stearol
ethoxylates; alkyl polyglycosides; alkylether sulfates; alkylether carboxylates;
alkylbenzene sulfonates; alkylether phosphates; dialkyl sulfosuccinates; alkyl sulfonates;
soaps; alkyl sulfates; alkyl carboxylates; alkyl phosphates; paraffin sulfonates; secondary
n-alkane sulfonates; alpha-olefin sulfonates; isethionate sulfonates; fatty amine salts; fatty
diamine salts; quaternary ammonium compounds; phosphonium surfactants; suifonium
surfactants; sulfonxonium surfactants; N-alkyl derivatives of amino acids (such as glycine,
betaine, aminopropicnic acid); imidazoline surfactants; amine oxides, amidobetaines; and

mixtures thereof.

15, A method as claimed in claim 9 wherein the intimate mixture is an oil-in-water

emulsion.

16. A method as claimed in claim 15 wherein the discontinuous phase of the emulsion

comprises 10 10 95% by volume of the emulsion.

17. A method as claimed in claim 15 wherein discontinuous phase of the emuision

comprises 20 to 60% by volume of the emulsion.

18. A method as claimed in claim 15, wherein the discontinuous phase of the
emulsion is selected from alkanes; cyclic hydrocarbons; halogenated alkanes;

esters; ketones; ethers; volatile cyclic silicones and mixtures thereof.



soaps; al kyl sul fates; al kyl carboxyl ates; al kyl
phosphates; paraffin sul fonates; secondary n-al kane
sul fonat es; al pha-ol efin sul fonates; isethionate
sul fonates; fatty amine salts; fatty 15 di ami ne salts;
qguat er nary anmmoni um conpounds; phosphoni um surfact ants;
sul fonium surfactants; sul fonxoni um surfactants;
N-al kyl derivatives of am no_ggi.ds (such as glycine,
bet ai ne, am nopropionic acid); imdazoline surfactants;
anine oxides anidobetaines and nixtures thereof 20
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sol ubl e polyneric materials and surfactant forned by
exposi ng the porous bodies of any one of claims | to S
to an aqueous nedium 5 20. Sol utions or dispersions
conprising water soluble polynmeric materials,

surfactant and a hydrophobic material forned by
exposi ng the porous bodies of claim6 having the

hydr ophobi ¢ material contained therein to an aqueous
medi um it




