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POROUS BODI ES AND METHOD OF PRODUCTI ON THEREOF The
present invention relates to water sol uble
wonwsiesdr sper si bl e porous bodi es and to net ho#eTaP2004/014777
produci ng such porous bodi es. Copendi ng international
pat ent application PCT/ GB03+08226 (assigned to the
present applicants) describes the formation of porous
beads conprising a three dinensional open-cell lattice
of a wat PGROUSBONED pNDMEETHEE RODM d THEREOS
bead dianeter in the range 0.2 to 5mm It is an object
of the present invention to provide highly porous
Theotesent imkentidn rditep erveatersalpbld bywatkeradispersivteaotosd bediesand to methods of
r. ' Urther object of the invention to
p?é@%c\%gég&ﬁapdg@%f)@é%nd effective nethod for producing
such porous bodies. In accordance with a first aspect
| Nt t N j ' I bl ,
Chiorbld NP BRen Bl P EER AR g B BoSerR aopicants)
deticrites fhedoraiatiayot peroed heallatampising a thiree dimergiohallop&bcdlldatigb i a water-
h ght. . of I ' [ nd
sy B Bl Vit PRk B B P FBR B Gt
bodi es having an intrusion vol une as neasured by
rcur rosinet Q] ' f at .
¢ FER SRR fe TR o BRUS, MY Bhofibfies BRGh Bbgitreniay when
cdntadted svita maten dt is a fiurtber abdct dfdtsdisvention to groside a\siempdegendosffactive method
i ter. of O Preferably the porous bodies of
foﬂﬂgg%wgggﬁ}p%f%@ﬂ@&gn contain 10 to 80% by wei ght of
the water soluble polyneric material and 20 to 90% by
Lght of .t Vbr referahl v, th rous
oG 3 il hvpok, GrBEdipiRl S BSodgisater soe

poraustioties onmrising\a theee diménsdnel oper-yetidattice corddiging al and 30

e BBtk Bler MO TRl a o ter et as

(b) St 996 Inobeidht ef 2 dofadidnhse skilled in the art i.e. if it

iR hob R PA RO BRI 3] Y heodTedby i BB 5 My g nerenater

désoritiezipdf bHleapt shops3 g g. - C=0, - OH, - N(R1) (R2) in which

Rl and R2. whi.ch e the.s . pfferent, are . .
g By et SO Fedkh e for) Bysloctly i A pyegorpa dameter
oftfitobmRB, R4 and R5 which may be the sane or

different, are independently Hor (ClL to C4)alkyl,

-CON(RE) (R ) in
Preferably the porous bodies of the present invention contain 10 to 80% by weight of the water

soluble polymeric material and 20 to 90% by weight of the surfactant. More preferably the porous
bodies of the present invention contain 20 to 70% by weight of the water soluble polymeric material
and 30 to 80% by weight of the surfactant.

The polymeric material is a material which would be considered as “water soluble” by those skilled
in the art i.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(R1)(Rz) in which Ry and Ry, which
may be the same or different, are independently H or (C1 to C4)alkyl, -N(Rs)(Rs)(Rs)*in which Rs, Ry
and Rs which may be the same or different, are independently H or (C1 to C4)alkyl, -CON(Rs)(Ry) in
which R6 and R7, which may be the same or different, are H or (C1 to C4) alkyl, -CH,CH,0-, -
CO,H or salts thereof, -SOsH or salts thereof groups) on a backbone chain which may be
hydrophobic.
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whi ch R6 and R7, which nmay be the sanme or different,
are Hor (C1 to 4) alkyl, -CH2CH20O-, - CO2H or salts
wohers@ofs47- SOBH or salts thereof groups) on a backbpowe014777
chain which may be hydrophobic.It is also inportant
for the operation of the presem invention that the
por ous bodi es dissolve or disperse quickly so that the
materials contained within the lattice are di spersed
It Gualskimportdmt for ttireeopmmation sf the giressntaineentiorpihatettie poroas bodies dissolve or

U T DS e ARl AR A Blood BLIRBRE ayiay when e

pqauscusich adi @gosdd tb lae aguensie mediuny elh hasobeentfoundt thatevhieh water soluble

PP ol kRl g Bt ffieh'of B ¥ piengn. the ume

takdsdor the: polynaeris maaierid] tb dissalvetor dispdrse tmay be sigrficantlyaeduoed. The nature of

if R R pf st i R O 8L G5 R EoS iy ocours
in fase daadhreeodnutgs; ebey @éfenably dsss thahadwo onireutesi, mostepreferably less than one
npl es of water soluble polyneric materials

lude: - (a) natural polyners (for exanple naturally
occurring guns such as guar gum or | ocust bean gum or

a | ysaccharide h ran or cellulose; (b
E’@gﬁ%ﬁ%ﬁ‘g@%@p’b@é’? ﬁ/@égc rﬁ%?l%géﬁ@ﬁé xant haﬁ gum (b)
(a)(r)dtlggllpoﬁalnn;s (ﬁo:eéﬁamptesetﬁmﬂyebmmn% gulﬂtmélsdlcb |a$ gudr gera or locust bean gum or

t yl ¢ ul ose xyet cel | ul ose,
a ’:@Wg@%@%‘vmﬁ %F%qucélﬁ[gg%?/ hygr oxypropyl cel | ul ose,
(bhg%lulowmmwemt bydnaotd Xamthan guintididgiucan, cellulose acetate, methyicellulose,
[,0

h L b | cel I ul
IR RIGR, vt eBRrelioRs omasumeinifeiusse vogppieetuiose
Pt el oo
0 i
wﬁ%@%q‘%ﬁ@g%eoglaﬂi )s/% tgls,a c)( on@ﬁol )"? fd o?altany o%@MC)’ or
caddoxyrhmyﬁug:cdmx;ae‘cl?ﬁddwtse dnd its shlidafor eﬁanh;ﬁ mws%dﬂ.i)n;] sa_]lfggl g nﬁr S
rom re o r
R Sites R cfofhe BB SRAGTL TS T ol cono
d)@opohiners prepated e taaar yrlofeomanoinersdisteyl indfablee, below;
(e) mixtures thereof

i

Table 1
vinyl alcohol,
acrylic acid,
methacrylic acid
acrylamide,
methacrylamide
acrylamide methylpropane sulphonates
aminoalkylacrylates
aminoalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pymrolidone
vinyl imidazole
vinyl amines
vinyl pyridine
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nmet hacryl am de acryl am de net hyl propane sul phonat es

am noal kyl acryl at es am noal kyl net hacryl at es
waypdsegyat hyl acryl at e hydr oxyet hyl net hyl acr yl apeTEPzopk/014777

pyrrolidone vinyl imdazole vinyl am nes vinyl

pyri di neet hyl enegl ycol et hyFefe oxi de et hyl enei ni ne

st yrenesul phonat es et hyl enegl ycol acryl ates

et hyl enegl ycol nethacryl ate When the pol yneric

mat eethdéneglyc@d copol yner it nmay be a statistical

COPO%@{"@{ retofore al so known as a random

copo y¥nar , a block copolyner, a graft copolyner or a

hy peethylensihieel copol yner. Conononers ot her than those

[ St&&@%ﬁ@ﬁ&llafesl may al so be included in addition to

t hose their presence does not destroy the
wat eeth@aleglytaacoiatesat er di spersi bl e nature of the

resuldi LILC terial. EXxanpl es of suitable
hono%f}'ow%&s '.iiﬁgﬁe'h’&'éggm yvi nyl al cohol, pol yacrylic
acid, polynethacrylic acid, polyacrylam des (such as
- N: [ \ ' . vyl .am de.
WAGh et RERterBE s, Aol P02 R et O er (rerettore aso
knpohyat avaiomacopobysren)hl biedkhapolyinet @ gmafl copolymer or a hyperbranched
- | .noet hy. l,a : : "
coﬁgwé\e}lf\lﬁrg %Ho% @@% e&eﬂﬁtb?%&fs% llri'i ﬁ?bd%g Sy also be included in addition to
thpsd ligted rifytheinyprésdnceedogs aloy édshigyt e eiater salulde dr wedtbrodigpessibiechature of the
[ ' reof . The surfactant may be non-ionic,
reg@'fngx’?@%”g@czmiétgﬁﬁ'-c, or zwitterionic and is preferably
solid at anbi ent
Exampiles of suitable homopolymers include polyvinylalcohol, polyacrylic acid, polymethacrylic acid,
polyacrylamides (such as poly-N-isopropylacrylamide), polymethacrylamide; polyacrylamines,
polymethylacrylamines, (such as  polydimethylamino-ethyimethacrylate and  poly-N-
morpholinoethylmethacrylate,  polyvinylpymolidone,  polyvinylimidazole, polyvinylpyridine,
polyethyleneimine and ethoxylated derivatives thereof.

The surfactant may be non-ionic, anionic, cationic, or zwitterionic and is preferably solid at ambient
temperature. Examples of suitable non-ionic surfactants include ethoxylated triglycerides; fatty
alcohol ethoxylates; alkylphenol ethoxylates; fatty acid ethoxylates; fatty amide ethoxylates; fatty
amine ethoxylates; sorbitan alkanoates; ethylated sorbitan alkanoates; alkyl ethoxylates; pluronics;
alkyl polyglucosides; stearol ethoxylates; alkyl polyglycosides. Examples of suitable anionic
surfactants include alkyiether sulfates; alkylether carboxylates; alkylbenzene sulfonates; alkylether
phosphates; dialkyl sulfosuccinates; alkyl suifonates; 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 sallts; fatty diamine salts;
quatemary ammonium compounds; phosphonium surfactants; sulfonium surfactants; sulfonxonium
surfactants. Examples of suitable zwitterionic surfactants include N-alkyl derivatives of amino acids
(such as glycine, betaine, aminopropionic acid), imidazoline surfactants; amine oxides;
amidobetaines. Mixtures of surfactants may be used.
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tenperature. EXxanples of suitable non-ionic
surfactants include ethoxylated triglycerides; fatty
wabhoewshass4et hoxyl at es; al kyl phenol et hoxyl at es; PEatEP004/014777
acid ethoxylates; fatty am de ethoxyl ates; fatly am ne
et hoxyl ates; sorbitan al kanoafes; et hyl at ed sorbitan
al kanoat es; al kyl ethoxyl ates; pluronics; alKkyl
pol ygl ucosi des; stearol ethoxylates; alkyl
T byllg Heresitys dfdiess porélxpotyrhasis boflies igipreferblly smthe minge of from about 0.01 to
ts | V. ; 3K r
a3k B, el Moy B e 8 s T U0 g B B rererably fom
aliub@ Phiatabsyt 0dBalcky! sul f osucci nat es; al kyl sul f onat es;
soaps; al kyl sul fates; al kyl carboxyl ates; al kyl
phosphat es; paraffin sulfonates; secondary n-al kane
Tisau pérowsalyaeties of lteheresene iventisu g hetfereied iby diebinghan étimate mixture (for

o CAE ooty oL AR et matid A Pyl 6 FULIHRERM Bnd focze

drying theresaltipg #omeo midure.conmpounds; phosphoni um
surfactants; sul fonium surfactants; sulfonxonium
surfactants. EXxanples of suitable zwitterionic

Tsupdracst naies of ihe lpresentNbahiiopl digherse wieh erposed tosan ampiears medium. By

o 3pif S0 Poyen e B0 2301 R8P iy BEED g porous booes,
pdvbus bodes aod fosmed wbicta d_BsoI\:m;r_disperge eapidiyhia dquédusdmdka’. t Yhe polymeric
Bl iy JE 560 RS0k o bl Bl Bt e
dimmedidtsbdf)l\xedfwmm ttad bodies0ar 2xppased kart aguedds edin®, Theprovision of the
: . 3 - . . .
oG IR adh SeTRE R BB o G AE S v s
cdntaimeeldn by pbroeekadiey aiad ﬂierr!isisnlaﬁoa/disparsiom B nidre rapektbarpib ebsemnved when
. | .
o Sl B A AREHIRS pnCBO G iRk DBl e o
bddieszat therdresentr ieveniidnemaytherefrédloelusesl tofaclitate the disshttion or dispersion of
, Con. di q : _

iRl SR < BB RERES sifhcBs LB ePRElel o porous
ba};iiﬂs_fdédbq]:ldase?tﬁn\tehﬁnri \wpid:h' with idisrbemse\r/m lqyﬁar mmmetahdéfermd/qn onopelsasily than
o3 I ey BB N BRSBTSl or coc
cleamihgetasks sudheas forcigaaing iblcatedatriceor wherd drdy qoirt watsr ib ehilgse for use in
thgng%%rgw{)%fsgr e becone di spersed/di ssol ved when the

xposed to an aqueous nedium The provision
of the porous bodies of the present invention

facilitates the dissol uti r. . di r.sio -
TPt Ple S SR, e S ol BPES: epelsifs comprsing weter
sahibdes pdlymberio miatirisis eandisarfadtzamt foomed ipya@ipdsitdhtie posous thediess eftthe present
.V\%&ﬂ @he sane rra&.eri als are used but are not in the

'niﬁ NG 2B BETRYS B present invention. The porous

bodi es of the present invention may therefore be used

to f?l%:ei Ip(i)rtof]’lst antlehseof%éc' S;’)?elsgl%tiiﬁ)vrénﬁ)orn rﬂéf Plgl{ﬁe' Qi f’the lattice 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 oil-in-water emulsion from which the lattice is made. It has been found
that the dispersion into an aqueous medium of hydrophobic materials 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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pol yneric materials or surfactants. For exanple,

surfactants may be incorporated i nto porous bodi es of
woheospresent i nvention which will disperse at POWEP2004/014777

tenperatures and/ or nore easily than possible up to

now. This is particularly beneficial when the

surfactant is being used for delicate cleaning tasks

such as for cleaning delicate fabrics or where only
Theopresenbinesntionsals iatluces! i@ of fyithen epeci selifiens predigpersipns comprising water
S%Weng nﬁteﬂélg %Slﬂcidnf‘é(rﬁf‘é h;??)g)lp%bﬁ@nlbféﬁél Heed b#/ pr%smg the porous

aspect, 'solutions or spersions conp

bagkgsef ﬂwgmr@a@nten\pe@uthavin@ ﬂiﬁa‘t)@fqpbomc EAtgrial @@mtaeethﬂiereln to an aqueous
mEQied by exposing the porous bodies of the present

Invention to an aqueous nmedi um The porous bodi es of

the present invention may include within the lattice

hydr ophobi c materials which will be dispersed when the
Thete grewrany insao¢asdn persondl apasprodugtsi suclaas dagderauts, skiv@nd hair cleaning or
ch@?roBIYéPSV @Wﬁ&ls&h rﬁad S?lcl[ngél lap 85”1 O.—:{rﬂtcg% LP Lf@fstd?'ﬁousehold

tice di'ssol vi emin ISC ntlnuo
Clesgninger edre ali@duﬂts for hardm@oamutfaoe@wherra dris delsirabie toladminister hydrophobic

mbl@ﬁeﬁé h&n gguéﬁﬁg %nvulogmum OPE‘%}Q/ d?@“ﬁ )éotnglﬁbbl{: H&ur@'o‘fﬁ’%&é h3frials they

to an ueous ne
are @ﬁerareiw@nwwmperse meanpastueoiss Qmmr@@nbfﬂtemsemf é‘@emrous bodies of the

prbéé\‘\‘?lﬂ\tfénﬁ Fafﬂ AtsChis | 'dlgﬁér%ﬁ h'h ghﬁseg BhaHEs. rﬁ h@gﬂrﬁﬁenals to be

posed e aqueo um present
dl%newdmmmezﬁe@tyelytmnaremuslsher aspect, solutions or
di spersions conprising water sol uble polyneric
mat erials, surfactant and a hydrophobic nateri al

It may beeeqused @@ﬁmrsa@whydmpmbmmt@ia@i abthe oeinitwr@repihe predtct is being
uéeﬁvf?\'ﬁlilé e ﬁ\%}ﬁoﬂﬂs BJ)H?esrbYﬁ%‘B Jfﬁ/ oftBh Wll'b@ orﬁﬁﬁ@o‘% F\%%(r:oggct until it

ereln to a agueous ne
is Lseddayexensial ﬂmrtaquew@omwnmantmtmlcu emje theavat@-solstbde/dismmble lattice

i j hol d
OfE%o‘J aq lr,ldc‘?% ga@u\@ﬁmgék q%auno‘gsglg Iﬁd"aghdbﬁ céa@g products or
househol d cl eaning or care products for hard and soft

Tr%;ﬁ Fcﬁg Eé%né{%? e Hseﬁt?nvgﬁﬁbh rrf%?'bs ug&i t@%%(ﬂfcé h}Zdr rophpbic materials into
8rop0|c mRterial s i 2ous envI T ONTENe,
presducisuforexampleniguit pmdmdumg trnamamufaciulfe of the produeis. dn thid case the

laﬁlct,éeéf R 8r09% B&%? éﬂhg gk@%ﬁ r{\{Qntgl'é \?&@S}S@E d@ﬁne\gﬁbn%%ﬁ&&% bodies contact

enV|ro
anmgquseustenvironesantidoingf raayiufactuse releaslng tae biydmpbekic matedal @ a form in which

't@sperse%&?r@ %@?teﬁ %tﬂ?@ﬁp@} é’@@é’?@u réoo Ibf may be

required to disperse the hydrophobic mat erl als at the
TH%CHOFHUS B@(ﬁéseof {hg‘f)re%ﬂwgﬁtioh %39% USd to transport materials to sites where they

can be incorporated into products. By converting liquid products into porous bodies the need to
transport large amounts of liquids can be avoided 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 transported in liquid form may be incorporated into
the porous bodies of the present invention and stored or transported 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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used. In this case the porous bodies of the present
invention will be contained in the product until it is
wagewd/ys4exposi ng it to an aqueous environment PCAEP2004/014777
which tinme the water-soluble/dispersible |attice of
the porous body w Il break do@n‘releasing t he
hydr ophobi ¢ material. The porous bodi es of the present
i nvention may be used to introduce hydrophobic
Som¢ epdciit examyias opprodiutstiswhithothe peransathaslies of theiprésent indrntiorsmay be

o5 BRSSO LA 5 Pl 6 e
appiicabifityiobthe wiesént verdikn. ddwse stilled intﬂhﬁee_lrpmill bayeveroeiliesthat the porous
o R ROyl QR e e RUEAT e g
it can be nore readily incorporated into the product
R R VLS8, R BB R0k Pyt e
ofwise may inblege:can be incorporated into products. By
converting liquid products into porous bodies the need

to transport |arge amounts of |iquids can be avoi ded
o I estirhitiobigl agents,ifgrekdrngla triclosars tlinssvolegstapyrok, &etb@nizole,

trapsport of naterial ich are potenti all azar do .
R R eTRie 2t A Y AP R PRl E B Sheer, 2o
wamidd. be potentially unstable if stored or transported
inliqyid formmay be.incqrporated into the porous

+ baadEatf 2L o FEOR 2 EHBRSn and st or ed of

o U ISRiASgHAsrirechgents for bRl 4-syiesorglegr adat i on. The
i ncorporation of potentially unstable hydrophobic

¢ nﬁlp@rpqscg]gggem@for @S@ﬁ?ﬂﬂ %ﬁ%@c@%é‘@‘?@)ﬂk@?ﬂh@ﬁe tor PWE%@UC“ as
| Ebfont ﬁs%rpﬂdl)‘f'&éﬁorhﬁgbl?@stég)‘n Blrenprepest invention nmay
protect” them from degradati on during storage prior to

* uskin serfitionipgageniscfoesamplesholesterglr oduct s i n which the

o PO ig?%%ﬁ?'%fﬂfexg"hﬁe%mm i nvention nmay be used are

gi ven ese are given as exanples only and are
* ndair cordiioriegiagentsiforekampleguatgumary @amohium gorpounts prataisiadrolysates,

B4R R A Ak o g Sion s ucnos
i pasffiniotsandior mineslells fatyi estegs suph as memo- aii-cand tigtycerides, silicone oils
i f 1 ad i . terial
¢ R 2R s (0 8 PSR B By P21 o7 &1 S
o pifaisie nonditioviegagents farexdryge quatamasy aremoniay compodundehaving 1 to 3,

iﬁe’ﬁ%ﬂg@%? gﬁt%lg%@gg%}&@g?d ?C(k)&[e?%@égﬁfebg/’ %{arn.% Slta%ﬁg&b the nitrogen atom by
plonk al momestengupsXedoplobioonahop&tidis, suquae asucansy polyester for example
ARG AN Rop orRafih SRyt e
¢ 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.
e UV protecting agents such as sunscreens for example octyl methoxycinnamate (Parsol MCX),
butyl methoxydibenzoylmethane (Parsol 1789) and benzophenone-3 (Uvinul M-40), ferulic acid.
e 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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skin lightening agents for exanple 4-ethylresorcinol
fluoresci ng agents for exanpl e:

wa 26057542- benzoxazol yl ) thi ophene for use on PabmiPe®4/014777

(such as cotton, nylon, polycotton or polyester)in

| aundry products skin conditioning agents, for

exanpl e chol esterol antifoam ng agents for exanple
isoparrafin hair conditioning agents for exanple

q@atiaxidaets for exampte hyarophohindaniiss syphats eitamil Foetmoly sktiogants based on

PR AR A RS SRR T

asellesr mneral oils, fatty esters such as nono-, di-

el LSS oS 905 s SRl B o ctore bt which

t laarezme upfiretb fiquid fcrmpmyhg omtod agmaigentrspd or exanpl e

[ nar mco shaV|nglt03
pPS‘%‘E‘Peﬁ'&rf/faVSU'ZS‘BFPB‘H%‘iUW 3‘ B8P t ut ed (C8- C24) al k(en)yl
c brarnacatitAg bedtditary b@v@mbt@mﬂ@ ThafeQd RdedIBPHheimatBtital
ester I ou

noparticles such as a 3
S Bomessofiyintl be BpT Bl G Areuban ibed eserd issesesasmostion
simth & aneSubDds \ﬁat@ﬂﬂ’h&em@m ckitioRs iRteast Wlﬁ’fl%?ﬁmsthr'é':rpth@ BlaNGvity to
s for_ exa hﬁ/&uoﬁ obi cal I nodi fied cel |l ul ose
%ﬁ%ﬁ%@@&ﬂ’eﬁy fwii %P@&%& We@nsumess By incamaesafing the
f phanexedtdatly evetrihaly @cﬂi@kﬁﬁoi&&l&h ﬂ\@%rohg‘ Bodiedl Pk p%fsent invention,

b fib k t ect n
sﬁéﬁa@%ﬁhgﬁf@a@s}\@wﬁ@@%s@e%qayﬁéﬁa%ﬁr@h{,‘%. Pt ¢
( e sidikar thé@ Héééhbé&l%bb@ﬁhghm&%ﬂaﬂg‘&él %?reéilents may
178 nd henone 3 (Winul MA40), ruI I C
bP%g%H“ Fpd %QtB yﬁ@%ﬂ?ﬁﬁ@@&veﬁ?ﬁ*er@idatﬁme@asal occular, pulmonary or
Brebtapd2i e drigh @fé@ﬂlﬁ %Mﬂé@ﬁ@%y%cﬁébn%ll& ARy n‘?{ eac s ed

phot obl eachi ng conmpounds.” Di'spersing the rom
M‘Sﬂml}go@@&b’%@“@wt he present invention results in

t Bgu dgetﬁ@ Bod&piae p\?\gfngndc rh&X€aYin ‘fHeslﬁﬁfe%?ﬂe g?&g%ﬁdéhé% 0 ac% Find Pésent

spot amage seen er artlc es
C'BHQWH%Q pamﬂ%\mdile@ Cambe mad aitr@mwomta@mﬁlm@conyum forsxample

VichipEiafife SrHH) chgd ’cottﬁdEb ﬂnc’fer whieh bigersiorPh oBet. a’ﬂfu% dRBSEGh can be

on hydroxytoluené such as |rganox or conmerc
aderved Bntéa seraindRinBrAkE has beendeachpéorungithent lwrCthed to a suitable

| ERRGSUEIF ARSI Mﬁﬁds%éjpgﬁous eIy ;:%%g&&/vr&ﬂ @JC? 'ﬁ]te%gﬁl@/ in the Gl

as solid conpositions fore use

i Fchreducesidawn the G pachgndrpramsedies iet @Sp@rse@vdrpwoblc actlves only

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

Examples of situations where the porous bodies of the present invention are used to incorporate a
hydrophobic material into a product during the manufacture of that product include:-

the infroduction of hydrophobic materials such as fluorescers; enzymes; bleaches; hydrophobic
polymers for example hydrophobically modified polyacrylates, silicones, hydrophobically
modified polyvinylpyrrolidone, sulpha alkyl 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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perfumes or flavourings or precursors thereto
phar maceutical ™ or veterinary active materials. There
wo0@/mead for pharnmaceuti cal conpositions whi eaTERODO14777
taken by the consumer wi thout the need to ingest the .
conposition with a drink such8as water. These
conpositions interact wwth the noisture in the oral
cavity to rel ease the active ingredient which is then
oi nIQElﬁs‘e@ﬂdewusIU@GIes acverimgto thByprebent bigrdiormedntzning Tedrophobic dyes in the
phar npceut i ca veterinary active nolecule in the
p PBYECHEAMWE 85¥°"ﬁ?énl%§t8@89ﬂ5t¥ "Wvention, pharnaceuti cal

oC Qtﬁmﬁ@donct@ﬁ Sf pefoLSdoBBS Sontmirg diferelt r@ampm)mﬁﬁms%ﬂxableé a

atpbiaebier Rfodides FDue bty G R beCBr i oRrog et

t hﬁéy Hehﬂﬁbduc%b BAFR UsE 6f ﬂ@@épp@nmb@busﬁﬁody Bitthe prbgennmemlnon
OCCU ar pu nonary oOr rect al CaVItI es or on the sk

wHg usechrgrouspdigs pontaicypiophable Royeprsichisisperse ipicgter s the

t NARSBRILRBEIWH tb fbnﬂ%\tlatéb{ Sthe Dbecat lshdh latERés esitasing Bsbropriate
appropriate polyneric material in the lattice of the

péW@G@hQ%dHOB@e@fdeP%%‘P’E%@HEC lmpﬁftgﬁfqa%re&g@pqug e%%’d"oé groperties to
Cafe fagicrede that remain intact until the conditions

(for exanple tenperature or pH) change to those under

whi ch di spersion can occur. Thus di spersion can be

Tﬁeeb@mdoouﬁg lof tha pFe@BhtahvanioR RS/ iRdudeSyiiR Ihed ReiBe, vt RBIdble materials
until the pH has changed to a sujtabl e value such

WB'§h WIHLﬂedj'%’@@gq’ when thegrohFtese SodirsRre slispersad Bahaquegusgnedium.  The
whtePdluble Therfsl by indondoRedihto tHeadtices @SS an B if 18 liddid medium

tract and porous_bodi es which dlsperse hydrophoblc

free whig beyarynaghe ﬁxamf&e%%fa@e waler lblgreaterigisdadger o

Wakted N§dlughH \ﬁ@ﬂﬁ%t LGRS a8NakInen pdnarvvat@re%lu&éﬂ ﬂl)bré%bers such as 44-
veterinary active materials to be rel eased

nly t he
bip GuBsY DI RRY qipdiyas salbl (30K BUAgh theydrade dﬁHl%Tlnﬁl?%c@BS X, activated

alESRRIPE RSO brate; trmditioR MetttBmBlekdcusBa 8 WieabRift Bftal(ts; W soluble
present invention are used to incorporate a

POBRT® pPHSDI @s nhelvastess  isgphinalic @c@aus?mb uXantgnt IgEm, or polyacrylates;
d@iﬁﬂéﬁe%hmeserﬁéacbf@éc@ [D’qu%‘@tpnhféﬁ) éml;esemﬁdasy éladrbpa}mteg fEontaining

bic materials such as fluorescers; enzyne
t@rag‘nﬁ Wm GEHHB @r@xa@plyﬁm @afegals ég@g\m, p@mmermally as cocoPAS or
|caIIy nodi fi ed pol yacryl ates, silicones,
hydrophoblcally nodi fi ed pol yvi nyl pyrrolidone, sulpha
al kyl pol ysacchari des, Jaguar and JR polyners; fatly

Tﬁ’é 5&5\%' odRE oﬁﬂﬁb‘i’)?eseﬁbﬁ%n{fdﬁfmﬁﬁﬁéﬂﬂe%ﬁlh&ﬁé Rélic8 Rfterls which will be
dyes for colour recovery into |aundry

‘ dlspersed as very small particles when the polymeric bodies are dispersed in an aqueous medium.

These materials may be incorporated into the lattice by dissolving or dispersing them in the liquid
medium from which the porous bodies are made. If the particles are less than 1 micron, preferably
less than 0.5 micron and they are incorporated into skincare products then the particles will not be
felt by the user as the dispersed porous bodies 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 ml/g,
more preferably at least about 4 ml/g, even more preferably at least about 5ml/g, and
most preferably at least about 6 ml/g. For example, the intrusion volume may be from
about 3 ml/g to about 30 ml/g, preferably from about 4 mi/g to about 25ml/g, more
preferably from about 10 mi/g to about 20ml/g. Intrusion volume provides a very good
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products. the use of porous bodies according to the

present invention containing hydrophobic dyes in the
woamsfoasar e of wat er sol ubl e inkjet conpositi 8as/EP200he14777

i ntroduction of porous bodi es_containing different

hydr ophobi c material s enabl 8s%a manufacturer to

produce a single base fornulation into which the

desi red hydrophobic materials may be introduced by the
mggguregf(in matesipisr ofpthisagengsalr ype) ooty tofal phee polemenwithin the porous

: i
e B 8 hresent e Rtor TP BRI SicIRALE Bodahay Bl ne i of powders,
beagie tiput @obsnbatcal hedng an aveiadealvead. dianieter.f ©.20f0 5 uwh) or moulded
e Al : vdr : 'S

D B GS Mg LB PRy AR/ e eif LERMARAE pARLYBEIES n e fom o
besgls or meuldedpodipeeithirisfareonditer fleate-dinging. The por ous bodi es

of the present invention nmay include within the

|attice, water soluble materials which will be
Ingiceqreanse withvaraiharaspgud bi/the pieseris dwvertion dhere it rpédesieal mriethod for water

OTRCER P AP AR pod B o S AT Rl gpif oot oo

canigningi qui d medi um from which they are made.

ORIl BT 2, LT

vitamns s amn C water
(bxoloPBlebyiveight fasodadianth as 4, 4' -

et e Y I RN A R i o e
d%?ﬂb@ﬁbjﬁﬁmaﬁtab@,o;lt?rm@i tion metal conpl exes used zﬁs
D e e R

0.2l ryl ates; diethyl enetriam nepentaacetic acid

1 ; ry and secondary al cohol sul phates
Coé@n%?a %?%ébgégr%eater than C8 chain length for exanple

t he anat erpreyidingandniimatemixiredf fid pplyaericmeteAsnathe surfactant in a liquid
m xtyres,thereof The porous bodies of the present b)
invention may include within the lattice, materials

whi ch wi |rovisingdi fasfresaing eisdivieiaya enpetaturaefecibieds rapidip freezing the
t he Iiﬁ%)ﬂ‘[%ﬁi[ninc bodi es are di spersed in an aqueous

medi Um ese materials may be incorporated into the

| at td)ce wpoligdhepliouidryedium ditls therfisidrgetinge metiomtdi@ teinperatdre below

' , Tle " Lf t .
GREHTLLAE SR P99 BB O BENTRESe b g
0. 5 (ehi feaezmdrzingl thetfrogeraligeidi mediunp tor fane the ipolymerddtatisarbg removal of the
quﬂ&%Hiﬁ%W%ﬁ\@&aﬁJﬁe particles will not be felt by the
us the f

eras I sper sed porous bodies are applied to the
ski n.

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

When the porous body is to be in the form of a powder the cooling of the liquid medium may be
accomplished by spraying the liquid medium in atomised form into the fluid freezing medium. When
the porous body is to be in the form of beads the cooling of the liquid medium may be
accomplished by dropping drops of the liquid 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 preferred process of the invention to
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The intrusion volunme of the porous polyneric bodies as

nmeasured by nercury porosinetry (as hereinafter
wdeswsro7iad) of each pol ynmeric bodies is at | eaBCTaAPROM/014777

3 m/g, nore preferably at |east about 4 m /g, even

nore preferably at | east aboul0 5m /g, and nost

preferably at |east about 6 m/g. For exanple, the

i ntrusion volunme nmay be fromabout 3 m/g to about 30
makeé moulpedbatisshthg liuicd medibowis pdurad infp & preadooled nkbild sugpunded by fluid

nore preferably fromabout 10 m/g to about 20m /g.
f"?‘?%i"?ﬂgﬁd%ﬂ‘-vm unme provides a very goodneasure (in

materials of this general type) of the total pore

TSR Py e BB e Sl Y B0kt g o
vdoaum Tife qondiittbas & bdasad siill(bewtell kndwrstp tese skdled livethel art Biad/tha gacuum to
an _avera e di f.0. .
of SRERBEs 4R S ol on Pisfiol e FriPiind rRBR G esnt res been
renfovgbby sablimatiop.oifrothe chsedif esoulded pbreus polymeit boeiesithedireeze drying may
iR e SR A6 2enrend eg Lot B s Mgl BRAE LET 0287 cuid medtum
msyl be rdnilqvgd frorh éheanoutd @ddmbztfadﬁed imae ténadertielfreazd-éier. The freeze-drying
i spersible or. water so e por n
sigp FR7 Do Taepr s ol 2ol i i o A5 B P R e Ptne prsent
inkéhtibro 95% by wei ght of a water sol uble polyneric
material and (b) 5 to 90% by wei ght of a surfactant,
sai d porous bodi es having an intrusion volune as
Thiee aboueeprobass meeferably yses @ni oiEh-vatel @mulsion ewinichd esroprisbe dy) continuous

of at least, about 3. .mM/g with th rovisp that sai.d
aqspfi S a0 M Hbrea® ot eSS o bbb dppase and e
sbraetdntavhizhnid te be inEorporatet! inforthe pavogsrbodies of tid@esehEpentidn: and )which acts

roviding .an intimt 1 xture of the polvneric . .

agat Erpisfiet e bR EeEhY! s Py Rkl Riffepy n the contnuous
phasen diconceatrdtioniofl aboub e % tog50Ye thy wveight. Bvett emgoe peefamitdy, the polymeric

effective for rapidl reezin 11 qui d i .
e rareeni e GtaonS aitsics Bshooiaion bl PR 1y o et

medi um at a tenperature bel ow the freezing point of
Sé%@b@%ﬁih@leﬁ&%& éns %@?@ﬁ?ﬁeih gﬁ@\-\ﬁgtgr%%ds%ﬁs E)rgfeFa%R/' h%lvé( an HLB value in
the range 8 to 18. It is preferred that the surfactant is present in the liquid medium in a
concentration of about 1% to about 60% by weight. More preferably, the surfactant is present in the
liquid medium in a concentration of about 2 % to about 40 % by weight and a yet more preferred
concentration is about 5% to about 25% by weight.

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

alkanes such as heptane, n-hexane, isooctane, dodecane, decane; 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;



10

15

20

25

30

35

(d) freeze-drying the frozen liquid nediumto formthe

pol yneric bodies by renoval of the liquid nmedium by
weuallsiorst4r on. The intimate m xture of the pol yRETiE®2004/014777

material and the surfactant in the |iquid nedium my

be an oi Nn-wat er enul si on cmﬂﬁr'rsi ng a continuous

aqueous phase containing the polyneric material, a

di sconti nuous oil phase and the surfactant. Wen the
etberssxuchdsd@hylethetro be in the formof a powder the

f t he ' [ may be acconplished by
“@%Eﬁ?ﬁﬁa ?HSS?Phag§k§E§¥ﬁ?ﬁ"n atom sed forminto the
arfd roixidreb treesof ng medi um  When t he porous body is to be

in the formof beads the cooling of the |iquid nmedium
may be acconplished by dropping drops of the liquid

Presethblynthie otganit belvdnt cdmtbn"sesef-m abguimddl toaboB35s s/ vimb tthie emulsion, more

or.m ul b
orpRE i apohEn it PR o0 P TS alh g oG (e roezing
paie abf cmﬂongawb ¢ Higher thah theedf Wajerraad |ﬂw13peb|ﬁc laeapcagbeltyrfe!cbyclohexane is
ces t.he i.nv t oma (Pdl es, the
i e v 100 e PR Ra B o i e G
surrounded by fl ui d freezing nmedium The frozen liquid
0sin

R PR B e TR A A oS S b b B abmer matere

Pr@mblw\imlelﬂubened&lrﬂl |sl§tla\tdnn;1etattlrh belewSIhe fréeadg pointtdiell aff the components
e a

RO bt i lch Ryl BB R Fitels Mot g B R MRe medium

is lp&ﬁmatvlyeawﬁ‘éd bybsnambd; whiglt ls@"gas lon vadmer atatpadart tomperadad and pressure.
ner.i ¢ _baodi es t

oYl Ak HERS p3ih T ot P, Kol el @88io of e v
mmiluth ar 1(’; Adfay ee nadlédse Ibylova/ﬁth b(();lfrgcpmatlby egdnmag coating meamsa Yhédfuid freezing
rmve rom nou an eze-dried ina, . . .. .
TR AT ] HRcled Ty e, of 65 2o b Biukdole 2 indg noen
-1P&’Ch, diyuie darrfrmnb iaufd.p. BIAC) ullydifig ndixde gss éuthmsdwggl_rt, diquefiéch halogenated
the poro 0 inventio
hﬁ%@gg o, 8ty B, e bt Sl ol PRRT R hevene,
diceimplbiiteress |sahe§mmialcnuama1eaq\ﬂiﬁtoms opbrgsréc kqutdh ahdheolid carbon dioxide may
algq ‘Jé/ nezrglsaé tga gu zggrrpgsgg{lngvieg@twhﬁ?r e'f sg @g | éﬁupegtulwc?uldg l{:ﬁloroform or
adetuno ppd sdﬁe:drbmeDXIddﬂe??Q@ iand dleihyldathes and sdiid earporediexdde (-100°C). The
L'éﬂﬁlentlon and ich.acts, as an | si,fier for

ik ropped B ROSRERY Pt B snd My be capturd for
repsee SeBto the velydow doiliignemperatnizaberiness, aas® ofc@plisien amhecwhomy, liquid

bout % Even nore preferably, the
"'@ f%g?tgfﬂﬁ?/eepgg %?@% in the continuous phase
in a concent ration of about 3% to 10% by wei ght
The emulsions are typically prepared under conditions which are well known to those skilled in the
art, for example, by using a magnetic stirring bar, a homogenizer, or a rotator mechanical stirrer.

The porous polymeric bodies produced usually comprise of two types of pores which are produced
during the freeze drying step. One is from the sublimation of solid ice. This pore structure can be
varied by varying the polymer, the polymer molecular weight, the polymer concentration, the nature
of the discontinuous phase and/or the freezing temperature. The other kind of pore structure results
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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Surfactants suitable for use as enulsifiers in
oi | -in-water enul sions preferably have an HLB val ue in
woheosisasgge 8 to 18. It is preferred that the sectact@ani4777
is present in the liquid nediumin a concentration of
about 1% to about 60% by wei glgt‘ More preferably, the
surfactant is present in the liquid nediumin a
concentration of about 2 %to about 40 % by wei ght and
Tize ynethodioreprquiueing pomds dodieseatcoming do thespragenti invarttion,owill now be more

eGSR R Rh erebeB PRI ERHR B R por BRI Bcampies.

material which is immscible with the cont i nuous

PRt Sy OB B, RE 8 Ry ot o

parbsimétrycpsidesanibed batovaard thehdligsoluticn tinerioweadduesdag descnbed below.
sublimation during the freeze drying stage. The
di sconti nuous oil phase of the enul sion nmay be
Mselrypoedinfetrom one or nore fromthe foll ow ng group of
organi ¢ sol vents: - al kanes such as heptane, n-hexane,
i sooct ane, dodecane, decane; cyclic hydrocarbons such
Pae tirdtuseme ,voluphaesnendc polko densities, wesi ogpeoededd byl keemasy intrusion

o BF RS G SRS Auicb bl ERURRmeter gres A st range of

0.dAdpdiztto ad000r0de phiane ntesioar golsmes veese ed::h(yd latad eltyalsebtractlng the

58055 B PR B e B - 150 o

theytotbbintdiomone; and m xtures thereof Preferably, the

organi ¢ solvent conprises fromabout 10 %to about 95

% v/v of the emulsion, nore preferably from about 20 %
DiseolatimuTin®0 % v/v. A preferred solvent is cycl ohexane

as the freezing point of cycl ohexane is higher than

that of water and the specific heat capacity for
Awatgr@d@amme pEthepolynesiceiodieb awas btiredfemigtveth water suntil the stirred

mh@ud (ilﬁgz:%(? hfg:] e2|.[n t%e 5#@@% | %@&er hﬁga]tr@ee cBEPGSRE eye was
rqconeiﬁadraab!hqdussrﬁuﬁorttmné he poI yneric material .
Preferably, the fluid mediumis at a tenperature bel ow

the freezing point of all of the conponents and is
Exarafplerfabl y at a nmuch | ower tenperature to facilitate

A B8y PP Ot ! b R R R Py dsscpro watersoue

ponajeo ur whith dteapaanelict reatprial &t pulwlnalnaicqm\oles'rsa rpewddheontained 50% whiv

quf:g% E&A&vgﬁ{sﬁ@c@g %%ﬁ)&nggr vifa:%)rrrﬁé reezutlgS anbgtomlseg oil-in-water

emulsion in liquid nitrogen. The emulsion comprised an aqueous continuous phase containing

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

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 paddle stirer, and SDS (0.1g - 98%, ex Aldrich) was added
followed by cyclohexane (0.5ml) to form an emulsion having 20% V/v of discontinuous 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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mediumor it may be cooled to below its boiling point

by external cooling neans. The fluid freezing nmedi um
woayshessel ected fromone or nore of the fol |l oRCIEP2004/014777

group; liquid air, liquid nitrogen (b.p. -196 O,

l'iquid anmmonia (b.p. -33 C); Biquified noble gas such

as argon, |iquefied hal ogenated hydrocarbon such as

trichl oroet hyl ene, chl orofl uorocarbons such as Freon
THeRmtsion helwraa end tie ivelk densiyvenr eeaswedeasgriganercay porosimeiey as described

t . O e |iquid , [ I Al OXi o

ot b 63chto LB o o0ty 21 e 2 Rt 2 6o s ghven
inE=bleBl es of suitable m xtures include chloroform or

acetone and solid carbon dioxide (-77C and di et hyl

et her and solid carbon di oxide (~100C). The fluid
Table um i s renoved during freeze drying preferably

under vacuum and nmay be captured for reuse. Due to the

very low boiling tenperature, inertness, ease of

%eDispohtibuous anfingasionovoume | quiBdikdersipygen i $ Didselution time at
referred fl yj reezing medi The enuljgiQns are

pr{g\?%i cally pr eﬁﬂ/ﬁgd under C)gg/ﬁ}!i ons whi ch%a e wel
known to thogse skilled in the art, for e azm]nhtes) by

hannoaoenil zor

2ot ator meanai2hi St rror| P por ous. pOPHFEr o

bodi es produced usuaIIy conprise of two types of pores

F‘}Arhé’log‘s%ﬂ%{“?e r O&ﬁc Oilﬁg gLfDDEPa qurSne ézna% %ﬁgﬁig dISO]Utlon time of
apul 28inates Gmthb%olic%b@nbdb}y fheaze/dmugg 0l qulew@éolutbh @f the polyvinyl

ol ReP it 2 PRecifion e i SEgI R0 166 (SN i dio PO POncers thereloe

erfablégmertﬂ)lytllﬁﬂmbﬁéllﬂdi e difkuveatimen aljiddts afedROT Ruet Mokt ipigly than is
H@%‘S fro subl i mation of the oil phase materi al

9“?% yﬁ‘%pl et structure found in the frozen
porous bodles are replicated in the porous bodies. The

Erret od for produci ng porous bodies according to the
t invention, will now be nore particularly

Alegefimét das bmowud mfomx wmdmc@a |hlghlbe|*ohs iy @SRinG Yvater-soluble

e R B & bbby bieyea 1R Yok niiseb o 007

w/WQTo@/erVam WR §w‘faa§ntd$ﬁ§ bbvhﬁﬁwb@br@ﬁér@@ﬂy frélﬁlng an atomised oil-in-
i ssol utiqn eScCr.i

B0 7 JaiaiiopSBonts SR PR AR e SRR, GinoUS phase
cod@msvgtpm alie s ejust:@mauasct)hbse EFApFising cydbhextMeOBodium dodecyl sulphate

03| metr [ a Mcroneritics Autopore IV 9500
(Sﬁg W%W‘?@f’é %rFa Mbhressure range of 0.10 psia to
60000. 00 pS|a I ntrusion volunmes were cal cul ated by
tractln e rusi on arl si ur
A TR chieis Solon o PR RS eFEPRERY “0iles BES FEC S Aktich M. = 10000) o
deion®Bd water. A sample of the solution (2ml) was stimed with a type RW11 Basic IKA paddle
stimer, and SDS (0.1g - 98%, ex Aldrich) was added followed by cyclohexane (6ml) to form an
emulsion having 75% viv 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/m.
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the total intrusion. D ssolution Tinme A weighed sanple

of the polyneric bodies was stirred gently with water
wanovislo7sdae stirred m xture was clear to the eyeCT/ERe004/014777

time at which the m xture becane clear to the eye was

recorded as the dissol ution th Exanple 1 An

experinment was conducted in order to produce a highly

porous, rapidly dissolving water-sol uble powder in
Ewdmnple 3 he pol yneric material is polyvinyl alcohol. The

AR SR Eime < el o (o, ARl RSO iy, dssging poucer i

whitho e pelimeiid materiahia tsediure watbexyoethyleelluloge (SCMC) Thepleaties Tortain about

Ll on. : : )
SE el REAGREBH SRPR R AT o PR I ReR HBs repsyag by sz
ar olkipwiater egulsipe indiqeid aitregenSdlck emulsiod eamyprisedidrpd@ieeuy GDB)uous phase

oyl 599 TSRS orh PHLBRHTELE 3R Yo conrane
Sadiuro bodecyl Byphatx (SAISIwas tsedlsbie sOG@&BN10000, 80%
hydr ol ysed) to dei onised water. A sanple of the

solution (2m) was stirred with a type RAL1 Basic | KA
Aéaiueoist soluti@r of SEMT B3 préiaradpy-addiBgPChiC (BCHMG ek Aldvigs M,, = 90000)

BRTERORe Rt Ty PRt DU s 2t i o TP i 1 pacde

stimer)bsd BDIVASgs P8%y@dAldithpwas agidedifolidwed by suffidienb ogcibhexane to form an

okl F2lp ity 1P A7 HEBRROR, R, B4, 0P Wl o qpponecane (0%

disaohtinudesyshiasy) was iaiso pedscaddaa sigiilzargnaneerc Tine/ermdsiaswanesprayed into liquid

O T T NS N

given in Table 2. Table 2 For conparison the polyvinyl

|, ied fr y-T g Lo

i 8% o e 1 ' EoaiBRIreaS 2 WHEEE 47 o e o) are ghen i
Tatid & ned by freeze drying a 3% aqueous sol ution of the

pol yvi nyl al cohol had a dissolution tinme of 12

m nutes. The formation of the porous powders therefore
Tabkea®l es t he pol yvi nyl al cohol to be dissolved in an

aqueous nedi um rmuch nore rapidly than is seen with the

untreat ed pol yner.

% Discontinuous Intrusion  Volume | Bulk density (g/ml) | Dissolution time at
phase (mlig) 20°C
(minutes)
0 12.38 0.071 233
40 16.30 0.056 1.80
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Exanpl e 2 An experinent was conducted in order to

produce a highly porous, rapidly dissolving
woavwsro7sal ubl e powder in which the pol yneri c nRCEMmEP2004/014777

i s polyethyl eneglycol (PEG. The powder contai ned

66. 7% w w pol yner and 33. 3% Wow-surfactant. This

powder was prepared by freezing an atom sed

oil-inwater emulsion in liquid nitrogen. The emul sion

conpri sed an aqueous continuous phase containi ng PEG

&P, SCURY S ARRRELERI e RaHE AU IR5 ton tme o
atsaut Bactiauies af2d C%nadhe SCHG obtainied by diee REGVingsa Plocquireas
s A ARES I A0SRl o', 2 s 5829 The formation
ofshe pomds \powdes tﬁ&p@rﬂiﬂ&l&?]m'ecsamt@hel diseolged maae{)aqmnds

- 980¢ ' ,
e Bl e s esrineE Bt BB 2500 v

of di scontinuous phase. The enul sion was sprayed into

EI | @;1! q nitrogen using an air-brush. The frozen

ron was placed in a freeze-drier overnight. The
solid obtained by freeze drying a 10% aqueous sol ution

AT woiEry s LB s b s Bedipgions Yoy USRS tensouni
paheles icbryaim'ﬁg @. aRPhitpy dye Bxwing the polymesix maate‘rhbistpohaiayl alcohol. This
P RRE e BuRAER R R P e B BBl ¥ ermusion
copquiisednan aaduesusredritipyons | phabe sentaifiGlyPoalyvinylealtahdi esd the dye and a
. ' % [ ' 6
ot AR bordred T, b C Bl Ao ) s Boa as e
surfaeta®i ng an oil-in-water enulsion in liquid nitrogen.
The enul si on conpri sed an aqueous conti nuous phase
cont ai ni ng sodi um car boxynet hyl cel | ul ose and a
BEdingptdat | nuous phase conpri sing cycl ohexane. Sodi um

dodecyl sul phate (SDS) was used as the surfactant. A
A T% aguepos solstioh udf ipolgvigt alS@MdCwas prepared dyediding palghdnyh glcohol (PVA ex

A, 7 ng BRSO Wty B e B omy s
stiRWWi_trBﬁsfpe:R‘V\MABpsigtkHAq)al lddlé stiner, antaNmaerdDHy_ i e((:).OCG@tlgal 2:913%)h asn @xig - 98%,
o kT e A Bl R orREEAY, G & i S RUGIR0 0% wv of
disgoathwous’passpTies emdlisiorneascspedyeth @ieliaid (Mget fooan aibngshs The frozen
crBe e e R e At 8 e o R g A s whw potmer,
499% viowussitfactarih @ndl racoued 02941 wéw aiye.wa Theo lirdragich volurae was determined as
11{'{8em%_e- drier overnight.

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

Example 4b

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 paddle stimrer, and direct yellow 50 (0.01g) and SDS (0.1g -
98%, ex Aldrich) were added followed by cyclohexane (6ml) to form an emulsion having 75% v/v of
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The dissolution tine for the bodies (100ng in 2m

water at 20C stirred at 250rpn) are given in Table 3.
woals@73Hor conpari son the SCMC as supplied byPCh&P2004/014777

manuf acturer had a dissolution tinme of about 31

mnutes at 20 C and the SCVC16btai ned by freeze drying

a 3% aqueous solution of the SCMC had a di ssol ution

time of about 13 minutes at 20 C. The fornation of the
digmontnususpphaser sThe eemuisionrwasespedyed inte hquidsAitgendrobea trigger spray. The

di ssol ved in _an aqu j . re rapi o
e SRUN O e B A e TR iSRGl arblita. % whw
patyanezrarouad 47 Beswv/esndaotaneahdianound 8%rwivaf hedgeice a hi ghly

porous, rapidly dissolving water-sol uble powder

contai ning a hydrophilic dye in which the polyneric
Thatiissolution tirae oyl tiyey resyilingappavalen (100Mgiis 2mb wdéer \streedpat 258 merd) was 45

scipucs ef < ol CarienEr e et el SRHeD B b pichftdrr ha 2
digsoitien tingendfabait B8 minoteg endiné salidoblainkd byiitbezé dryiy @ 3% dq@eous solution
ordsSaRy YA SR8 BN e HO Ml h AR e Borous powcers

thérefargpérabliéa thd dolviay koo tostd dissoved infanpaajugetismpddiumh ottoimore rapidly

was prepared b ddi olbyvinyl al cohal ( PVA .
3 5o R e e et net TS s yas bR sbe Sy g resuing
sohtiber . A sanple of the solution (2m) was stirred with

a type RWM1 Basic | KA paddle stirrer,and Nile red dye

(0.0004g) and SDS (0.1g - 98% ex Aldrich) were added
Efohplesed by cycl ohexane (2m) to forman emnul sion

havi ng 50% v/ v of discontinuous phase. The enul sion

was sprayed into liquid nitrogen froman airbrush. The
A expementivas Shaducted i @riexdeptodute a Hightygmoeoud rragidip dissahingviater-soluble

Th owder cont ained around 49..9% w w pol yioer. 49. .99 .
ey €I S R AN Pl G bR Tl PR Eeonol s
porRicEES wnaﬁaéet?iydleaiimmah aemidet oél&wvéttglqu ertiision it h‘rm‘ljdommgem Tge emulsion

was. expose 0_ap agueous i.umthe e i sper
e 9 amors o YR BN e oy AR EBp e BERous prase
cdnfigising sall dolutign 0B thié i loyalrophotachateriéb in  cyclohexane which comprises the
discontinuous phase of the emulsion. Sodium dodecyl sulphate (SDS) was used as the surfactant.

Example 5a

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 paddle stimer and SDS (0.1g - 98%, ex Aldrich) were added
followed by a solution of oil 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 49.9%
w/w polymer, 49.9% wiw surfactant and around 0.2% wiw dye.

The dissolution time for the resulting powder (100mg in 2ml water stired at 250 mpm) 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 to be dissolved in an aqueous medium much more rapidly
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A 5% aqueous sol ution of polyvinyl alcohol was

prepared by addi ng pol yvinyl al cohol (PVA ex Aldrich,
wM2e0580837 10000, 80% hydr ol ysed) to dei oni sed rar@p2004014777

sanple of the solution (2m) was stirred with a type

RWM1 Basic | KA paddle stirrerl? and direct yellow 50

(0.01g) and SDS (0.1g - 98% ex Aldrich) were added

foll owed by cycl ohexane (6m) to form an emnul sion
thbimigisean wihithendnireatbd palyroertand fwoths hpdrehebic dyestodadispeérsed inie aqueous

oSBT Be L] B R 38yt et

waterdt cangdi be distudved ondigpersed int aguees neadnomitit BB .nGRbesh wcorporated into the

L e R T

in frevenitesucH A Gyihgshiear rédikihg svad \drasariic rea@merdt 250 rpm) was 45
seconds at 200C. For conparison the polyvinyl alcohol
as supplied fromthe manufacturer had a dissol ution

Exanme 8f about 23 minutes and the solid obtained by
freeze drying a 3% aqueous sol ution of the pol yvinyl

AR PR Ao S tefo” BONILE LR ot B MG E ol Pva o

AldddhyMj, 1 00010000, &0% hydiolysetl) 3¢ ddiarisgd mtearA saqoE@oithenstlition@ml) was
h.0pre rapj 1 ' | ung.keat .
ST LR SR SRR b TRl Stk | fog e B R were acces
follengedlbly | et sallitivhiobiniclodanadN@iNEN Byclshexare @nilte fdrmeamulsion having 50%
ucted in ord r
RS Ry The prhuRbR et e ol gl RfSatTrort £Bbder Yoray. he
frévgd emplsiohwas pht:eﬂ in alfreeze-drier oventigng Tie pgwasricontainéccaboat 26 % wiw of
ol vl | ared by

p?'%eizalbﬁ 3wk S iBren b Soc AORIAE BRER™ o qui d

nltrogen The enuIS|on conpri sed an aqueous conti nuous

hase, con n [ nt.iAHQ
i BSRiB i Sriide Bl B (P00 & R Bt B B ves 25
savandsrat 20°C. fFoc ganhpeinsonathe poivinyhalcaholoas smepheﬂ Hem the manufacturer had a
se, of
gt ot 8y 20 8 e 08 G B e e PRI Bsgus sotton
of AnedSbhvainviesivosol bad & dissoiution tipe b2 mipltes | 'ﬂtel‘foﬂmahmsof the porous powders
repared by addin ol yvinyl. a hal (PVA ex Al drich .

RieES 6 hsaoh g el 1 B GasBl Ao ARl Tt i e rapicy
thamisgeen with thewatreatedipolpmer( 2m ) was stirred with a type

RWL1 Basic | KA paddle stirrer and SDS (0.1g - 98% ex

Al drich) were added followed by a solution of oil red

dye (0.0004g) in cyclohexane (2m) to forman enul sion

haviI ng. 50% v/ v of discontinuous phase. The enul sion
Qé%%p—es%rayed into liquid nitrogen froman airbrush.
A 2.5% 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 paddle stirrer and SDS (0.12g - 98%, ex Aldrich) were added
followed by a 1% solution of the fluorescer 2,5-bis(2-benzoxazolyt)thiophene (sold under the frade
name Tinopal SOP) in dichloromethane (2ml) to form an emulsion having 50% v/v 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 % w/w of polymer,
about 63% w/w of surfactant and about 11%w/w of the fluorescer. The dissolution time for the
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The frozen enul sion was placed in a freeze-drier
overni ght. The powder contai ned around 49. 9% w w
weoabosrmess4749. 9% w w sur factant and around 0. 2%PCHREY®4/014777
The dissolution tinme for the resulting powder (100ny
in 2m water stirred at 250‘r|§n1f was 16 seconds at
200C. For conparison the polyvinyl alcohol as supplied
fromthe manufacturer had a dissolution tinme of about
reE(ﬁtlngi powters1Gong ih Bl waten stimedxdt 250 pch) baas 25 secprdsat 0@y Far comparison

o Q9K bR Sh 0 R RLERIE) Bt 25 i

anbthe slidoobiahedsbyt fnesze fdoying & 8% | agsedul esolotidnyofi they polglirgb hlodho!l had a

ok 2yl ShaATL s AR AT R gpper g v

altdrel thpd rizpdivel it anlgeueoos nedidingmeh sete repldlyhlmraq sesmugith the untreated

o 8 s e o S B3R R A s o

urtfamniptisgeesedi ssol ved or di spersed in aqueous nedium i f
it has not been incorporated into the powder of the
present invention w thout using specific processing
conditions known to those skilled in the art such as

Ehig zhear m xi ng and ultrasonic treatnent. Exanple 5b

> aqueous sol ution of polyvinyl alcohol was
prepared by adding polyvinyl al cohol (PVA ex Adrich,

MOt TON LTSI —

mbiddd Begy in whish thegebilireris triateriglris pohglinERE 06l mody%%msaabout 44%

EAR Al e e —

oikinlater emulsiai iim muﬁﬂﬁmgemoﬂ’hejemulam commssd ph meeouﬁlmntnnuous phase

l.si o 0, uipd nitr o
oSk PSR A i dherof B aickiBfle Sodum dodey
SlflpihateZ(SDS)rwayusedﬁmeglh'rfactaﬁme powder contai ned about 26
% w w of polyner, about 63% w w of surfactant and
about 11%W w of triclosan. The dissolution time for
AHO% gc@eoustsotiorpaf\waiyvinyl hldohay was p@2pdrecvay addirgt pafyviegl sédohol ( PVA ex

S pn 0 aC. For [1.S
AT U 008, %500 ph e esteick “NRAtnE s Qfiron omp was
stived wéth dityps Gt BasictliKAvpaddie siiveriand? BD8 @L6g s 98%dex Aldrich) was added
ol i i ned eze dryi a 3% agu S, Sol.uti o
ey BPGR Por S s i B B BN sR o Brase. e
emulsiot @as plhbed hcur rtMakemNMth mplawdqusa homibsiatic Véeseledontaiming liquid
Enablﬁﬁe t he X{?}fﬁdé Eg be d] soI ved in an
nl W@ﬁ tOH%{H fs seen with the
unt r eat ed poI ymer. Exanple 5c
In a similar manner to that described above porous bodies were prepared from emulsions having
10%, 20%, 40% and 60% Vv/v of discontinuous phase. The emulsions from which these bodies
were prepared using PVA (5 wt% solution) and SDS (0.05 g/ml PVA 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 2ml water stired at
250rpm) are given in Table 4.
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A 2.5% aqueous sol ution of polyvinyl alcohol was
prepared by addi ng pol yvinyl al cohol (PVA ex Aldrich,
w2005/09800- 10000, 80% hydrol ysed) to dei oni sedPaamEera04/414777
sanple of the solution (2m) was stirred with a type
RW1 Basic | KA paddl e stirrer!®and SDS (0.12g - 98% ex
Al drich) were added followed by a 1% sol ution of the
fluorescer 2,5-bis(2-benzoxazol yl)thi ophene (sold
Tableer the trade name Tinopal SOP) in dichloronethane
(2m) to forman enul sion having 50% v/v of
di sconti nuous phase. The enul sion was sprayed into

% Dispohthudid r ofetrudicrovolumd r i g@elk depsitpy. The Digsolntion time at
enul sion was|placed in a frneeze-drier overpight. The

P& sol ut i on 1F'ﬂ'§s:for the re (Q'I%f%l ng pomler.éa'lf%e powder
cont ai ned aboput 26 % w w of pol ynmer, aboutmbatsw w of

curfactant and ahnout 110@:/\ tho flunradceany
~J AT T AU T UATTU CANT L"AvaAv By - 7 \

<

o
LA LB ZAA B = A" 3 Ian LELILA "2

of Th
Odissol ution {PRE for theresSi ng powder |('toongi n 2

1ovater stirretigad 250 rpm Wasi325 seconds [at1 200C. For

L__conparison-t| rcohol as supplied-fromthe
2Granuf act urer | hdd a di ssol ul P%time of abhdf® 23

Zagn nutes and [ Bepsol 1 0 obt aj ggpby 1T Eeze (@pg Ng a 3%

aqueous solutiaon of the npollvvinvl alcoholl. had a

6Q1i ssol ution {189 of 12 ni niP&84” The for rmtqlﬁé”n of the

7§ 0T 0US POWOET 51 sleTef ore englphes the pol y\ygayl ar conol

0 be dissolved in an aqueous nedium mich nore rapidly

than is seen with the untreated polynmer. No particles

f . ' i C
=g Pasoh ) 526 SO0 BRRSPEY 6 s bl gt e o
alpuind3 evnpies iane ine splicsoliainediun feegze Aryipg @ed’e paugers aeldtion #f the polyvinyl
: : . Lyi epl _
alﬁ%h%“ﬁg fﬁ%&@ﬁqnﬂtfﬁ?f%h%gtﬂg%@@f%éﬁenﬁe‘g@ﬁn@?%rfl& glll@;:xgous bodies therefore
engbles whengalyviaylcidebol to i disbeivid ie @ntequensis amssivm mygh wore @pidly than is

[ ' and about 56% w w of surfactant.
sé%ﬂ :v%ftﬁg'n% éjﬁtrég?é(ﬁfo\ er.

y was prepared by freezing an oil-in-water
emul sion in liquid nitrogen. The enul sion conprised an
EA0 s continuous phase containing polyvinyl alcoho
a di sconti nuous phase conprising cycl ohexane.

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

L OISO g e e gy s

haying A8 dligdentinvpus=prae® butLise 0onoxgsl 4+ (aidoindertty trade name Igepal CO-

i,Qn er | Lty
o o8 M SaPBHE ToolerigRE 6 BhobA, AP 9 o BT bl Totle 5. The
digpitigrotinedgr the lg@iles (RmAliniZmisyateratirsdatiehdionm)@ie giveadn Table 5
cycl ohexane (18m ) to forman emul sion having 75% v/ v

of discontinuous phase. The
Table 5

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

solution (minutes)
0.0043 12.6
0.016 7.68
0.043 513

0.107 34
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ermul sion was placed in a beaker which was placed in a

thernostatic vessel containing liquid nitrogen. The
wonrosansaeaker was placed in a freeze-dri er overar@reao4/014777

In a simlar manner to that descri bed above porous

bodi es were prepared from emflsirons havi ng 10% 20%

40% and 60% v/v of discontinuous phase. The emnul sions

fromwhich these bodies were prepared using PVA (5 wm %

solution) and SDS (0.05 g/m PVA solution) and the

~GRBRBA %, (ST R bR pe R HBL PR cesotion o

aboet 23imjnufes od itheeolid) oldainatisy/cfreeze dryinb @v@% afimmus solution of the polyvinyl

SO0 S PSS DA P v

erablep did galyvinyhadcopoll ty \be miissoleddcin o lagasous umpgaiiting chubly motreerapidly than is

di ssolution time of about 23

“%Bﬁ@%@%aﬁﬁ%ﬂ%ﬂ%%@g?id obt ai ned by freeze drying a 3%

aqueous sol ution of the polyvinyl alcohol had a

di ssolution tine of about 12 m nutes. The formation of

t he porous bodi es therefore enables the polyvinyl
Banpte®| to be dissolved in an aqueous nedi um nmuch nore

rapidly than is seen with the untreated pol yner.

-Exanple 7 In a simlar manner to that described in
Argqpepinentéyas pomduoted omder 4o preduEe prhighéyrpecbub,rrepitly dissavingrveater-soluble

i Lo ) REEE aRHRIE nBRART BB Stuc). e

badiesfcanttia about TH&%goyomaiticsnatériahantdmbputid?2. 500 wis eftsudadanti Trésbody was

o 5 U5 AR s

adqlablisscobtinliate 1ghaSé-contairangp adiso carbhdxgmptbylgeliulosd ard @ dibantirasus phase

o RBhe o ehr ca MO ARbY S el BRSNS B BulaBh

drying a 3% aqueous sol ution of the polyvinyl alcohol

A PFaeled 50BN SN B Honsfe B st SFIE S, BEawap, . = c0000

topleiogigedwateral Acsdnglle df theselutiors@ml) wad sfimedavith adypedd 1 hiBakiclikA paddle

B oSS58 S S B H SRR o o om o

eroulsien havingpibée ve ef disdontifiubys presseu3he emplsidh was pesad i iandpeaker which

w37 MR LS B b Do b B ARy paced n e

freeze-drier ovemight.

In a similar manner to that described above porous bodies were prepared from emulsions having
20%, 40% and 60% v/v of discontinuous phase. The emulsions were prepared using SCMC (3
wit% solution of SCMC of MW 90000) 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 stimed at 250rpm) are given in Table 6.
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about 62.5 % w w of surfactant.
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ni trogen.

The emul si on conpri sed an aqueous conti nuous

phase contai ni ng sodlun1carbé%ynethylcelIulose and a

di sconti nuous phase conpri si ng cycl ohexane.
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Mv = 90000) to dei oni sed water.
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ry
meﬂwﬂﬁ@“%%ﬁ@wﬁh@eﬂmﬁﬁ?g@PUmﬁ%n time of about 12 ninutes
at 8C and about 13 minutes at 20C. The formati on of
t he noul ded bodi es therefore enables the SCMC to be
ved in an aqueous nedium nuch nore rapidly than

is seen with the untreated pol yner.
manner to that described in EXxanp

IngsemiaEmanneqiRitah desqabed

siml ar

EXxanple 9 In a
|l e 8 porous

EYABIES, ReFPRY lpcgesllrgwig@j\)b’e pRlynaeric material is

S@M@Wér@%réﬁé?éﬁ @Ml éh@é]@qshﬁawagﬁ/%‘?éébﬁrﬁemsl fM&HSbL@ H@ﬁ& different

USI ng %SfB

ferent ampunts of

¢ sufagtapt e theaareougts\aE SDSesedaregivrahelowrin Table 7. The

he surf act ant

dl%@tuon time for the bodies (100mg in 2ml water stired at 250rpm) are given in Table 7.

Table 7
Amount of SDS (g/ml | Dissolution time at
of SCMC solution 20°C
(minutes)
0.0079 712
0.0182 512
0.039 5.13
0.10 1.8
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di ssolution time for the bodies (100mgin 2m water

stirred at 250rpm are given in Table 7. Table
woBx@Empsa710 In a sinmlar manner to that descr POBGPRV4/014777

exanpl e 8, porous bodies in which the polyneric

material is SCMC were preparéd from enul si ons havi ng

75% di scont i nuous phase but using nonoxynol 40 (sold

under the trade nane | gepal CO 890) as the surfactant.
EXdmplaftfbunt s of nonoxynol 40 used are given below in

Tabl e 3C. The dissolution tinme for the bodies (100ny

in 2m water stirred at 250rpm are given in Table 8.
InBedirhitar Siakben tqtha déderibed ivegampler®, mpibrons bodiesrinl whitke the ipnlymeric material is
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the surfactant. A 10% aqueous sol ution of PEG was
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0{5%56( hat descr

1%%% above p

or ous bodi es were prepared
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§4B@Vi ng 107

b and 20% v/ v of di sconti nuous

phase  The emil sions were prepared using PEG (10 wt %
sol ution of PEG of MW 10000) and SDS (0.05 g/m PEG

Es&hpikii@n) and the appropriate vol ume of cycl ohexane.

e intrusion volune and the bulk density were
measured using nmercury porosinetry as descri bed above.

Al BRoemestQlad chuclel iBorfiéHto bl’@&Jo@%q‘llgfhﬁl doi‘dﬁ@ M'Epitif did8diving water-soluble
water stirred at 250rpm) are give

moulded body in which the polymeric material’is polyethyleneglycol (PEG). The body contains

about 66.7% w/w of polymeric material and about 33.3% of surfactant. This body was prepared by

freezing an oil-in-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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Table 9. Table 9 Exanple 12 An experinent was

conducted in order to produce a highly porous, rapidly
wdi2esa7si4ng wat er - sol ubl e nmoul ded pol yneri ¢ i nPaiEeo4/014777

the polyneric material is dextran. The body contains

about 50% pol yneric materi al 23nd about 50% of

surfactant. This body was prepared by freezing an

oil-in-water enulsion in liquid nitrogen. The enul sion
Inesipiar sednexrio tigUdasored ahovernanus bpties weregmnparadi frogn emulsions having
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sditien sfUPE@ of feivit 10000)59d 5 WS gl REG eolutioh) aheithe appmmate volume of
c;@lrg ‘B%Bgd by addi ng dextran (ex Fluka MW= 11000) to

e

I'Sed water. A sanple of the solution (2m) vvas
stirred with a type RWM1 Basic | KA paddle stirrer,
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almfre.diThe dissdlution tirpe [idrdissebodidsg1@mg inidom wates stirtedlcas @50mpmaare given in
T% a#er whi chwas placed in a thernostatic vessel
ontaining liquid nitrogen. Once frozen, the beaker

was placed in a freeze-drier overnight. In a simlar

manner to that descri bed above porous bodies were

prepared from enul si ons having 10% and 20% v/ v of
Tablestont i nuous phase. The emul si ons were prepared using

dextran (5 wt % sol uti on of dextran of MW 11000) and

SDS (0.05 g/m SCMC sol ution) and the appropriate

%\Didcontipuods cy ¢intistonarolumel he | Bolk derissitpn  vol (iidissalotibnt ime at
bul k density measur ed| ysjing nercury rosinetry
pr}? ©descri bed 23@[8& The di $ ggpﬂti on tine %gré)t he

bodi es (100np |n 2n1 water

Tal
rav

1
I(J.IJI C L

sti rred at _25(

) i(pinjitesy e

cehmn——daovt r an
JIO CATT arl
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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 aqueous 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 stired 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
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noul ded body in which the polyneric material is

pol yvi nyl al cohol which can be used to disperse a
waypdrsgpkisli ¢ dye into water. The body cont ai nsPaimB2004/014777

28% w w pol ynmeric material, about 69% w w surfact ant

and about 3% w w dye. This‘béﬂy‘mas prepared by

freezing an oil-in-water enmulsion in liquid nitrogen.

The emul si on conpri sed an aqueous conti nuous phase
wapihced i anthepadsiatic vesbel abrdaihing ligaiddhittogen. @nee &oren zthe beaker was placed

scon lnuou hase conprising cycl ohexane. Sodi um

'”&388%?@ éﬂ%ﬂﬁ%@e (SDS) was used as the surfactant.A 5%

aqueous sol ution of polyvinyl alcohol was prepared by

SR B APty 0 Pl s v

109a.ad 20% v/t df elissaritiolidus phdseni The warsilsions wemsdprepardd esingygeatran (5 wit%

sic | e i sus Y .
S0t oy R R S oS sl loorete oo
offcpdidhexat. by cycl ohexane (6m) to forman emnul sion
havi ng 75% v/v of discontinuous phase. The enul sion
was placed in a beaker which was placed in a

Thdetrusion tvaltime ane the dllk densitawere mipakiurgdiusihgvinencary eorosimietey as described

ol P DA P Bl o e R Al o oren

T4olOy in 2m water) was 70 seconds at 200C. The dye
was uniformy dispersed through the resulting
sol ution. Exanple 14 An experinent was conducted in
Taple®r to produce a hi ghI y por ous, rapl dl y di ssol Vi ng
anl 1ihl haay
oAV | 11 \'J II Ul l. II
PHG}Ide'iﬁn}fohol vwlR' iﬁ antugg at

t-or
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SHERPE o] BT TS| |
phised to di spe(msig)a hydrophohomiyrat eri al ifr20eC wat er .
This body was prepared by freezing an oil|-in ter

emul sion in |

i qui d nitrogel

1. The enul si on

(@@HJSP sed an

paqueous conti|

and a Hleﬁnn

m@eus phase c(

innnnc nhnca

D083 Ni ng pol y

hamri cl na o
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My al cohol
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1chydr ophobi c

TZ@ZH al | ;ugy;
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solution of __pg
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bl vvinvd

T%repared by ;

aaﬂ}??’lg pol yvi E)

003 cohol ( P

alcohgl was

.0.65xanpl e

14a

R Al dri

ch,

MV = 9000- 10000, 80% hydrol ysed) to deioni sed water. A
sanple of the solution (4nm) was stirred with a type
RWL1 Basic | KA paddle stirrer, and SDS (0.5g - 98% ex

Fo‘N démpsﬁsbn %ﬁmﬂ%%%eﬁ %'f@@@drﬁ Mg @ m Iaa&éoga sBifitiohadr tHeEbxtran had a

ye (0.01g) in cy ohexane form an
d@@l!ﬂl“@”ﬂ@ﬂﬁﬁéb@%é@ﬂ“)%%v of di scontl nuous phase. The
ermul sion was placed in a beaker which was placed in a

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% w/w polymeric material, about 69% wiv
surfactant and about 3% w/w dye. This body was prepared by freezing an oil-in-water emulsion in
liquid nitrogen. The emulsion comprised an aqueous continuous phase containing polyvinyl alcohol
and the dye and a discontinuous phase comprising cyclohexane. Sodium dodecyl sulphate (SDS)
was used as the surfactant.
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thernostatic vessel containing liquid nitrogen. The

frozen beaker was placed in a freeze-drier overnight.
woheosroesult i ng nmoul ded body contai ns about 28%PGKmP2004/014777

pol yneric material, about 70% w w surfactant and about

2% w w dye. The dissol ution t%®me forthe resul ting

nmoul ded body (100ng in 2m water) was 10 seconds at

200C. The dye was uniformy dispersed through the

A 156 adusbusy seidioni of peiyvingipaicoholngasapremetedtin) addirg polyving atcbleol ( PVA ex
L ut.i o I e to, disperse the dye
AR 2Bood 2B HobBL S diRaliBit £ REMAE pisobion e vs
stirbe wittes $pk Rl Bdsie (A& paddiedstidem direettVieliow5@dye (0.6tg)and SDS (0.25g -
| oration. Far, c [ Lyvinyl al cohal. as . 0
o AR neS R Tleu BY Breoherce bl et i g 75% w o
dizdmmimoa’s’iphasau Ties emalsion tvas pladaddn eblrb]@kae?zhmwéslr ;ﬂaizd inha lthermostatic
rying.a 3% eQus S0, ' t Vi N al coho
veie o ocli BAUBRIE TR vl b e Br S8 G
formati on of the porous bodies therefore enables the
ol.vvi pyl.. al ol to b I Ss0l Vv LN _an,aqueous dium o
TR R B e o b B TS n 2P SR S 2 BB at 20
Theadye s uaiformify dispdrsddatiregghttiteresdilingsolgiionn of t he dye.
- Exanpl e 14b A 5% aqueous sol ution of polyvinyl
al cohol was prepared by addi ng pol yvi nyl al cohol ( PVA
Eempleddi ch, Mv = 9000- 10000, 80% hydrol ysed) to
dei oni sed water. A sanple of the solution (4m) was

stirred with a type RM1 Basic | KA paddle stirrer, and
ArsBpefifert gvas cO@ifrted in oidiatito mroduceahightypecbus, abpidiywdigsdvingavater-soluble

sql.ution af 0.l hluge d 0. 0014 in cyeclohexan
mp sl Ats Hogf It whtrk e EF s O s, RO GGG G can be used to
distiessecn hydnophiobic piedesial infdheaterntihis body wass preparee @y ifdezing an oil-in-water
beaker whi cq was .ol ace@ in_ a t.heJ nostatic vessel .
e@@ﬂ?’hl“n'qu'S n P&ﬁﬁ‘-dﬁ}?i PRI Conhiized A SaieouS (ciiniaUs, piase containing
potwmlyléﬂkg)hadand 1@ discbnt;aemg- pﬂmeéeecorgpéieig@ 'agﬂothioanlsfethe Bydidpholsig material in
1 e 0 ontain . 3% W w neric
o S ARt R BoR P et b niRadiEl ' 6. 26

w w dye. When the body was exposed to an aqueous

Emadi u&}i the dye was uniformy dispersed through the
ng solution inparting a blue coloration to the

solution. Wien attenpts were made to di sperse the dye

A SIS, S T RBA 6 ol P B8l (P o
Aldrizh aviat BE0D-1080K 801l hgdrbisedi tddéianisee aaier. SOsamtpledf thefsolution (4ml) was
sti &i%ﬁ%{:\] Yylee %Zﬂg%l‘sicw pgéa%) s%rrrgr(,jar?c}/ §B§ '(5‘@9 P gé‘%,velxrmliﬁch) 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% w/w polymeric material, about 70%
wiw surfactant and about 2% w/w 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.
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Al drich, Mwv = 9000- 10000, 80% hydrol ysed) to dei oni sed
water. A sanple of the solution (6m) was stirred with
wa 2005pesHRWL1 Basic | KA paddl e stirrer, and SDSPCOUEP2@®4/4014777
98% ex Aldrich) was added foll owed by a solution of
6- N- pht hal i mi doper oxyhexanoi &%aci d (PAP 0.1g) in
cycl ohexane (18m ) to form an enul sion having 75% v/v
of di scontinuous phase. The enul sion was placed in a
Féreakparisohitteh polsreinyd bizctet] as suppliddhisyr the stamtiiacturee bakh dissolution time of

S0 4 DRS00 e 5 LS g o v ot

alcohwl| fehelch dﬂswyatlamtiHnaofrwoatuaunlnlﬁés)/o Theviopekigmefrine porous bodies therefore

er.i al 0 WA tant an % PAP, ,

o edhoo BaAPp S VLA Bh At ol O bgiCrapty ten i
seét\mmheeldtreated/miyareramfamIMesﬂm dispensionicfthepps.i ed to

fabric dyed with a dye, for exanple imdial green, the

bl eaching effect is still seen but the |ocal spot

damage that is caused by the presence of |arger

particles of the bleach is not observed. Exanple 14d A

2. 5% aqueous sol ution of polyvinylal cohol was prepared

bng pol yvi nyl al cohol (PVA ex Aldrich, Mv =
9000- 10000, 80% hydrol ysed) to dei oni sed water. A
sanple of the solution (12mM) was stirred with a type

AM&QL@B&' soldtltfd\oppcﬂ;d/in@l a¢oholrvess, pr@a@cﬂ@&ddmgmvinyl 28%hol ( PVA ex

f ,
A C S S0ty 19193 P i St i orite Bl At fipe gpution (b wes
stiera i altypbﬁW’mgB@EPM/puddlé stld'es annt 5D8dRidg phdts eex Altrizh) was added
iogris el G aBBEF oh o RP NGO rble K2 B Spihdbion ravin
78% e eoh disecmkieuouspbasgel atiedmulsion Waseiared dhra ebeabaremhidhgtbﬂs placed in a
BT LA e e L A8, AR AR g oceo
O\Ee%lghlt [ 'gieateantlnnghwldhdsmdy lnontah?di |a;1mtf33r3;/g VAl qmlygienm ?1atenal about
wat er) was seconds a
6@%@&’ e%g %tﬁbéf'"g@]gﬂb? éﬁ} yvi nyl al cohol as supplied
by t he manufacturer had a d| ssolution tine of about 23
B R DA B0 S BB R el TSt 8o v e
redlulﬁngcsblulldnmnparhnm lnidie colnvatibn Mhmdmomwvhgmateﬁmmme mad®fo disperse
o e R B R B 1 B S ot o
arfyddliedtolpratiran is seen with the untreated pol yner and

facilitates the dispersion of the hydrophobic
mat eri al . Exanple 14e A 2. 5% aqueous sol ution of

Exphple/idey| al cohol was prepared by adding
pol yvi nyl al cohol (PVA ex

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 (6ml) was
stired with a type RW11 Basic IKA 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 (18mil) 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. The resulting moulded body contains about 26% w/w polymeric
material, about 65% w/w surfactant and about 9% PAP.
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Al drich, Mwv = 9000- 10000, 80% hydrol ysed) to dei oni sed

water. A sanple of the solution (12m) was stirred
woi20ds/0as4ype RWL1 Basic | KA paddl e stirrer, an#CBBB2004/014777

(0.759 - 98% ex Aldrich) was_added foll owed by a

solution of 2,5-bis(2- benzo‘xa’-ZoI‘yI )t hi ophene ( 0.12g -

a fluorescer sold under the trade nanme Tinopal SOP) in

di chl oronet hane (12m ) to form an emrul si on havi ng 50%
It ids/bash faling dat wheruthe ogyhprepared acakave issdissnlverhis Water@ed thersolution is

. I. A= >V > .

R G R T oratnb Taflel PR bRana HRAE s soen but e
lopal st darnapedhdt issarseddy itterpresenceardf Grger partinkesiobha bleacigs not observed.

noul ded body contai ns about 26% w/ w pol ynmeric

material, about 65% w w surfactant and about 9% of the
Exdmpleddder The dissolution tinme for the resulting

noul ded body (100nmg in 2 mM water) was 30 seconds at

2Q0C. For conparison the pol yvinyl alcohol as supplied
AlR5% laquenas sblaiitnuof golytiayklahdi wasoprapareth by adding polalinyiatcol@® (PVA ex

A= o, e B0 )6 Bl 852 L% B3 ot iy
wal stizret! with artyrel Rty 1oBasit (R~ padallenstimer; arsd S8 €0.7ay A@BY%0ex Afdrich) was
AP By £ PUPT e RFE R ol TR A shfortian srpyigon neving
50% vivadfydiscordinudus phessn The emutsios wastplazad dda fpedkemenhichrvebs placed in a
el oSSl B s ol S5 i ageeo i 2 fresse e
oyealight iThy resg{i/rmfmjlded?eq%oa%agoggg‘g%ggl%rpei%g/aterjd, about 65% wiw
S%@‘%ﬂ%b%é%%m?%%g nﬁir Isgd, water. A sanple bf t he

sol ulti ont_(4lrr11) was stirred vvitl_q a gype RWM 1 Basic | KA
TSR e RS Bl 10058 gl Wb i g s ataoc
Féryodmppiisobitre  pollyyimpb alcohiah ag gupipiduebyethe nfzdnfagtuteohada rd:;sacﬂution time of

%\ L : ,
Sl B8 DRl e SOb 124 0P S o ror
al?dlnelr it dissolotionetibreectdf aboutt1iminuies. | Theordhationt mfdg;epnroqﬁtﬁ)dies therefore
Z r in . I -drier aoverni i .

er 8 BRI 0 Rl s 8 b 2R Bty BYEH g Voo trn i
sqe0 wijtivtneiuatreatedapolyader aratiaciitates 186 ditpewichof ha bydroghohbin chaterial.

about 55% w/ w pol ystyrene. The dissolution tine forthe

resul ti ng noul ded body (10Ongin 2m water) was 15
Esmnpleddeat 20C. The PS was uniformy dispersed as a

|atex in the dispersion of the PVA. Exanple 14g A 5%

aqueous sol ution of polyvinyl alcohol was prepared by
Aa&h% agqugoas wolutiopnl of ablydinddicofiolvaS @=pared by adding polyvinylalcohol (PVA ex

Aldrich, Mw = 9000-10000, 80% hydrolysed) to deionised water. A sample of the solution (12ml)
was stimed with a type RW11 Basic IKA paddle stirrer, and SDS (0.75g — 98%, ex Aldrich) was
added followed by a solution of 2,5-bis(2-benzoxazolyl)thiophene (0.12g — a fluorescer sold under
the trade name Tinopal SOP) in dichloromethane (12ml) to form an emulsion having 50% v/v of
discontinuous phase. The emulsion was placed in a beaker which was placed in a themmostatic
vessel containing liquid nitrogen. The frozen beaker was placed in a freeze-drier ovemight. The
resulting moulded body contains about 26% w/w 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 solid obtained by freeze drying a
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Al drich, Mwv = 9000- 10000, 80% hydrol ysed) to dei oni sed
water. A sanple of the solution (5m) was stirred with

wa 200525 1 Basic | KA paddle stirrer, and SDBC{E®P3®4/014777
98% ex Aldrich) was added fqgllowed by a 9.45%
sol ution of poly(DL-1actide- <& gl ycolide) 50%
copol yner (PLG - a hydrophobic polyner) in cycl ohexane
(5m) to forman enul sion having 50% v/v of

3% asmieeiisi selutens ofpthe pelyvimph alcelalihad e rdisaslgtiop| tigseef dbautal2 minutes. The

foRRAHOR of WY PbHol@ Bodid2hEfdiord) eﬁqt{j}%%?ﬁ:?&ﬂﬁ%éaﬁéﬁ@ag lsbe dissolved in an

cont al nl.ng I qul nitr ogen.
aqegearedivmamyoch gecre rapidieinan (sesean gl theTundeated polyergand facilitates the

%g ins. about 25% w/ w pol yneric
d té?ﬁgﬁ%g%rgﬁﬁ%aﬁf@v surfactant and about 46% w w

hydr ophobi ¢ pol yner. The dissolution tine forthe

Ef fng noul ded body (100mg in 2mM water) was 2
—mﬂﬁ%é[jeéfs at 200C. The PLG was unifornmy di spersed as a

| atex in the dispersion of the PVA Exanple 14h A 1.67%

1 i ' r. I
AR SRREe SRt PNy B KK Pt B s BRoBl P EGHS) (BUm ex
Aldih oM B 8012P-10800,8A%dhy diolysast) o dejonibed wates etisanaptiesof thefSolution (4mil) was
_ Y . Lo h
SRR be R Re hiaRBalR it 4R3 08 B3R -l uintB s avceo
fokivedion a i1 @ H)solkin chpklystyrénel (@ byaeaphblgic polswdr)in Cystohefane (6ml) to form an
: i ' - f- vren .
o B O A LB E S Ry ] g e whicn
wasgraced ina thermestatic vesas! eontamingdiquithgjiregfo Thevrozdn beaker was placed in a
[ S ; [ . G a . .
LS RRP bR 18 fing TRACETUT BRNESoR] A5l By her materal
abootid/8s wivragrfhdtantand aboutrSSgemw polystyrene Tbea disshlitien tinmafer the resulting
I [ Yoy ' ol Lt0. :
mBARRREG) [lofnd WRF ok Was s RSBt 0rCy I FE s bhitny asperseaas
a latex ivthextispersisnof tha BYAW w sur f act ant and about 12% w w
hydr ophobi ¢ pol yner. The dissolution tinme forthe
resul ting noul ded body (100ng in 2mM water) was 3
at 20Q0C. The hydr ophobi ¢ copol ynmer was
uniformy dispersed as a |latex in the dispersion of

the PVA . Exanpl e 15 An experinment was conducted in
A bYecgneaus splutiod otpelying hicphqbwasprsparedipyi atiding dolpdryl aicangl ( PVA ex

A SESHO0 BB BN el ISR uon v
stimgctiwithye tibs F&Wﬁ)ngsiceJKA@aM&f gineménd 1805 @&y e98%,'|éxe!’dr&ictl1) was added

= bN- wat sio .
R RE} 570 4358 PUERRE BB LRSSl B B3 Bovrone
potyorer)imeyolabexphenGenl) doftaamemgsiGaving 5a%av\dif disamtiiuousprase. The
e%ﬁa&fb@%& lfi glrk%gﬁ%rmkc}i Wag Blagéd irli Q'tahen%%a%g Oe%gelzl %ontaining liquid

nitrogen. The frozen beaker was placed in a freeze-drier ovemight. The resulting moulded body

contains about 25% w/w polymeric material, about 29% w/w surfactant and about 46% w/w
hydrophobic polymer. The dissolution time for the resulting moulded body (100mg in 2ml 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 alcohol was prepared by adding polyvinyl alcohol (PVA ex
Aldrich, M,, = 9000-10000, 80% hydrolysed) to deionised water. A sample of the solution (6ml) was
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Sodi um dodecyl sul phate (SDS) was used as the

surfactant. A 3. 3% aqueous sol ution of SCMC was
wonrepared7 by addi ng SCMC to dei oni sed wat er. APSampR@®4/014777

of the solution (6m) was stirred with a type R\ 1

Basic | KA paddle stirrer, andosps (0.25g - 98% ex

Al drich) was added followed by a solution of

pol y( et hyl net hacryl ate) (0.06g MN 350000 ex Al drich)
stimad with a1type R(\EBgsit tKA raddie stiree @nd sSRB (2Dgi- B8 5HAlrCk) vess added

B PHRY Y PRt PR SRS R BERI RO AN colphet Rio0rg

MiV 510600 enditikhpin tolese (Simd)de ibm an ambilsier hairgrS0&s vioaf dispongjous

e D R0 S R Wil sorian

liquigitnéroyenvake flozeh bedker wds fOBCinExeeps-drict Slemight Hiegeseilting moulded

oL RS S R A

hyeiraphsbiopolinmert The dizsalktion tima for fie aesating moaldéd mdy € 0Gmg @r2ml water)

overni ght 1 Q~agiV e .
ik SRS e g Rdpr bR LSRR e P HBRERHRSe W in e
dispessiontdf the Rvdul ded body (100mgin 2m water) was 40
seconds at 2Q0C Exanpl e 15c A beaker was placed in a
thernostatic vessel and liquid nitrogen was placed in
Expidie the beaker and the vessel. The enul sion prepared
above was added dropwi se froma needle to the liquid
nitrogen in the beaker using a A-99 FZ Razel syringe
Apexperimaiitevab earidactesin®rdel aqemtiucahighyf poeaserapidly dissolving water-soluble

P RSSHES o M RAG s SR Cathe i i Bileo
hytiraphobicpdiyeseria maRNifl@itdwatep Teest Godies werp erepared by freezing oil-in-water
r to

oG B s BB AR R B g
S(grql?am? laigisgammmru's ahadgi&grﬁmﬂ;ﬁg\ﬂﬁ:)?ntbm m:tb?grluﬂgﬁgmgaterial in toluene.
SW@%‘%M? I‘tﬂfg? &@g?%‘? lésl%ﬁ 5‘%9@@{’@30@{' er. These bodies

wer e gr ﬁloﬂ edegy fr eeéimrjlg ioi | -in- vv;a_t er enul si on ion
SRR SEUR BRSPS R AR BBl s
ofiifeaspiaitioro@l) wais sttred witlo b type &V dfBasic dkApatidlestinds) and pBD$ @259 - 98%,

e%@%g;bg eas?%ﬁ%@fépbo %itjéﬁg)%(t)ﬁtfoin%“ pélyrﬂmgtR{/IHlSHSCrylgg)d tOLHé]g MW 350000 ex

Aldrich) in toluene (6ml) to form an emulsion having 50% v/v of discontinuous phase

Example 153

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 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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was used as the surfactant. A 3.3% aqueous sol ution of

SCMC was prepared by adding SCMC to deioni sed water. A
weanplessal the solution (6m) was stirred w t hPaTEPp®4/014777

RM 1 Basic | KA paddle stirrer, and SDS (0.25g - 98%

ex Al drich) was added fol | oney by a solution of

pol y( et hyl nmet hacryl ate) (PMVA 0. 06g MV 350000 ex

Al drich) and 2, 5-bi s(2-benzoxazol yl)thi ophene ( 0.12g
moulded hadg skesped as thie dhsiade dfthe beaken Hukedissalutionimedardhe B§ing inroulded

o R e R B RS e "above emil si on vas
sprayed into liquid nitrogen froman airbrush. The

frozen. emul sion was placed in a freeze-drier overnight
E#%m%?§§ porous bodies in the formof a powder. The

di ssolution tine for the resulting powder (100Ongin 2ni

ool Ao SRR G PR o eteran

theivegseld The emalgien plepartd alswe wasaddeddlopiviza fromiasetdle fodine liquid nitrogen

nJheRliiohd s AR LA iRE ol Bkt ByeS e A Bfparer
ovensghti® ghie spherichl dahdsr Theldissoldiiondinledidritaesiilting béamis (100eng in 2ml water)

resul ti ded body (100mgin 2m water) was 30
W@%@gﬂw?e%ta C Exanpl e 16¢c A beaker was placed in a
thernostatic vessel and |liquid nitrogen was placed in

Ebott|1 {%e beaker and the vessel. The enul sion prepared
s added dropw se froma needle to the liquid

nitrogen in the beaker using a A-99 FZ Razel syringe

R G T NI e
pdrouscbotiies mlgg\iaggnﬁdynrﬁgc meteds is(SCMOyhicin carbie used rdisperas a 1

1 nut t ; 17 An, [ f,.
PR i Ponoers R R B G o DB G MR 416 Bl i eRges were
prepdred bysfrdewihg eil-ipavaten smblsidi iadiquidnitrdyen HThieleenufsioh yomaprised an aqueous
o B St Lo RIS Y PR b e
hyairdphotvie p«g;trmr aaairtmbhydlmﬁobif briatprialdh mﬁg?é g&ggiﬁ?:aﬂimﬁiecgmwlphéte KSDS)

a eous continuous

AR =0 p 9

A 3.3% aqueous solution of SCMC was prepared by adding SCMC to deionised water. A sample
of the solution (6ml) was stirred with a type RW11 Basic IKA paddle stirrer, and  SDS (0.25g - 98%,
ex Aldrich) was added followed by a solution of poly(methylmethacrylate) (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 (6mi) to form 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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di sconti nuous phase conpri sing cycl ohexane. Sodi um
dodecyl sul phate (SDS) was used as the surfactant.
wa-20Bvorethy| am no) et hyl met hacryl ate (1Qg, 0. 062aviEP2@@Ad14777
2, 2-azobi si sobutyronitrile (0.1g, 0.61nmol) were
di ssolved in dry tetrahydrof&ﬂan (100m ). Di ssol ved
oxygen in the solution was renoved by bubbling
nitrogen through the solution for30 m nutes. The
Examaptd 16bn m xture was heated to 60 OC under a nitrogen
at nosphere for24 hours and then cooled to room
tenperature, concentrated in vacuo and the residue was
Thitr abppeemulsibrovasyplatep éta mdakermvhieh vas pleckatituli@itiopercibifreege the

erpilp ¢ B e i B SedBruRH Rt i Poe Bt R iont e 2 porous
mpmﬁec(li)ld?xlisﬁ‘&gdd asaihg}rbﬂe'gfg}hemdﬁyémﬁti%ﬁsalﬁogtrt‘im)gff@gsﬁisgn&g enoulded
b?(ﬁé{iﬁ@ﬁ‘@&?@d%g%/w Ss@&ﬁ%”ﬁgat?ﬁ? PDVAEMA pr epar ed above

in deionised water. A sanple of the solution (8m) was

stirlr wth a type RWL 1 Basic | KA paddlestirrer, and
%ﬁ@g - 98% ex Aldrich) was added foll owed by

cycl ohexane (24m ) to forman enul sion having 75%

[vof discontinuous ase Le 17a The, abpyv
AbeaRb v PEal b e BSseraHe firoyef yis PP Boin the beakerand
th? vaedseluFl I&e erfitnisiorf proparred abwné wiamddaadrop\h/ia@'ﬁdg ameedle to thhe liquid nitrogen
. freeze-drier t to give porous bodies jin e ..
ntsRAGT SRR a2 M airBe Bt TR 8 batel o g grer
ovelrigheid give sphdiest kedds)yitieadissulation filna éoe theiresulting) beadis (1100MQ dre2ml water)
to fre{sz 6 e enul sion. The frozen emulsion in the

i e

Wk laced in a freeze drier overnight to give
a porous noul ded body shaped as the inside of the

Ebeak! eL; -Exanpl e 17c A beaker was placed in a
tatic vessel and liquid nitrogen was placed in

both the beaker and the vessel. The enul sion prepared
ove rom,a needl e ta t

ab s _added dropw se § I e | Lgui

ARPREGRER Pef SR A PRler Gt oGS RS, ol e bBtater-solbe
papousbodiddia whizh k@rpomg@dnateﬂalﬂ is ignly(g—M,N&M]Whnﬁimethylmeﬂwacrlylate)

rnj t ive spheric eads P E i S . insolu
PR, Tt heted ReRfGtaice iy rBE aniaP bR e Sl nfrogen
Theenisiompemptised @n doggguss cohtieuoas pieiss chrtalnisg PDIMAEAAeahd a
dig(:%ﬁ’u\f]%o%rp agehgormepfriarr]ge cy% ohéexa%g. §o%m?ﬁ godlecr:]yﬁ gu%ha%t(SBé hesrused asthe
surfactant.

2-(Dimethylamino)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 petroleum ether (40-60 °C fraction) in
order to precipitate the polymer. The polymer was filtered off and dried ovemight under vacuum to
give poly(2-N,N-dimethylaminoethylmethacrylate) 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 (8ml) was stirred with a type RW11 Basic IKA paddle
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tenperatures but will dissolve or disperse at |ower
tenperatures. Sanples (10Orng)of the products of
wexerspes717a, 17b and 17c were stirred wth WRCEEPaA04/014777
65C and the solution allowed to cool. The tenperature
at which the bodies dissol ved% “Exanpl e 17a 57C,
Exanpl e 17b 57 and Exanple 17c55 C. Exanple 18 An
experiment was conducted in order to produce highly
stiger, ainds SO0 €980,dix Mddch)iwag addﬂdémllowad pdyelopexari@4int) thi fersn an

e&wG\FX\?%g%@ Vildeid: Qﬁh&r?gg{’% methacryl ate) [ POVAEMY

whi ch can be used to di sperse a hydrophobic nateri al

[ yater. These bodies were prepared by freezing an
E’%ﬁiﬁp—rn—v\/aterenulsmn in liquid nitrogen. The enul sion

conpri sed an aqueous conti nuous phase contai ni ng

i L L
placedécy/freczerdiidt avamigiBRR)ivemsous sbeaﬂesas thelfemsofia paedennt .

5% aqueous sol uti on of PDMAEMA was prepared by

di ssol ving t he PDMAEMA prepared in Exanple 17 above in
Extpiptenided water. A sanple of the solution (8m) was

stirred with a type RWM 1 Basic | KA paddle stirrer,

and SDS (1g - 98% ex Aldrich) was added foll owed by a
Treodhave @mutsion sedsvated gr e digal@r awnich (vaasQRaped iim quujd:rhitndmn doéeeze the

) v

o e st e BT B DR iederlorBl overyapt ogyg 2 orous
melpid@)gt@dyshwedastqeundldaoftﬂnejmherf roman airbrush. The

frozen enul sion was placed in a freeze-drierovernight

to give porous bodies in the formof a powder. Exanple
ExBiplelt’e above enul sion was placed in a beaker which

was placed in liquid nitrogen to freeze the enul sion.

The frozen enulsion in the beaker was placed in a
A beakerwashlaced in@thghﬁc vessetanddiqud pittogen svasplateatiia bt e beaker and

th% 2«%%%? T%eﬁumﬁ gd a% %\2?3 n%??& ?&)Bw f?cﬂﬁ% ﬁ%%cge tp%dlqwd nitrogen

in thetbeolgpe usinmA—ﬁB Ezwzel Byrimge purti eTHedalder wasplateddn afeaeze brier

ov%ﬁ@r%gsﬁ%g&pg@ggdn???\ége\rf‘\as added dropwi se from a

PDMAEMA is insoluble in water at high temperatures but becomes soluble as the temperature

)

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 17a, 17b and 17¢ were stirred 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¢ 85°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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in the beaker using a A-99 FZ Razel syringe punp. The

beaker was placed in a freeze drier overnight to give
weoephsro7esal beads. PDMAEMA is insol uble in wat epCatEPRiogh14777

tenperatures but becones sol uble as the tenperature

drops. The porous bodies préﬁgréd above are therefore

able to remain intact at higher tenperatures but w ||

di ssol ve or disperse at |ower tenperatures. Sanples
sqluii@Dpfring fylraphabigmateiat in cyadherssrenBbdism tedgcylB8lbhaie (S evas used as
m&ﬁr h{rred with water at 65C and the solution

] to cool. The tenperature at which the bodies
di ssol ved and the dye was rel eased were:- Exanple 18a

S TR o T PR BRG o

Exaoptaty, aboegin dblynlsbdsr@dﬂrv‘k mmlm@fdhe—ss»tutmu&el) pes stlmed biitia §pe RW11

Béﬁl‘] IM?&%I#@ ge'p?'#yl am ;@{f rek a{dﬂéhi |WaF 3? esj fctllgml\%oluuon of

soﬂea@edm@cﬁyew 2y in cptrkﬂrpmrec(zzmyl) b fcemzan egulsioh having\E%ev/v of
liquid nitrogen. The enul sion conprised an
m%%ﬁi%@%“%ogglnuous phase cont ai ni ng PDEAEVA and a
di sconti nuous phase conpri sing cycl ohexane. Hybrane
was used as the surfactant.
hyl am no) et hyl nethacrylate (1Qg, 0. 054nol) and
2, 2-azobi si sobutyronitrile (0.1g, 0.61nmol) were

[ | v
Tt%f%é@éﬁrﬁﬂ&@ﬂ&;ﬁ)@&?& .F@W%g& RJ m%@%&%‘%ﬁ%ﬁ\%@%n Sr%ulsmn was
plamiet! incafeasz¢-Hiiey oggmighi & ghal pordus bodiesrin B@ fonnrofié pewdefhe

reaction mxture was heated to 60 OC under a nitrogen
at nosphere for24 hours and then cooled to room
Bempiest8at ure, concentrated in vacuo and the residue was
dripped into cold acetonitrile in order to precipitate
the polyner. The polynmer was filtered off and dried
Thenabove grhuisieamasplacad in@rbebker gihicke was placed in liquid nitrogen to freeze the

Yl O O A GRS e o

meudagthiodyshapedriBEh¥ideetshqeaksrr ed by di ssol vi ng t he

PDEAENMA i n dei oni sed water and acidifying with 2M

hydrochl oric acid. A sanple of the solution (4m) was
Petripler®d with a type RWM 1 Basic | KA paddle stirrer,

and hybrane (0.5g ex DSM was added foll owed by

cycl ohexane (12m ) to forman emul si on having 75% v/ v
A béakdr veasqigcedin@tisenpbsistie vEsserqnidequ(thr@B was 'plgmirin Isqiin thyg beaker and

th?ye{é%g@ g‘?rger ?%@g%r{/ﬂé%fﬂ?%irﬁ%wg ﬁ%ﬁo{ﬁgg\@grogw@ec ﬁ?‘om 5 Redbiie to the liquid nitrogen
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 temperature
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 18a, 18b and 18c were stirred 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¢c 52°C.
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porous bodies in the formof a powder. Exanple 19b The
above enul sion was placed in a beaker which was pl aced
wonodsiogss4d nitrogen to freeze the emul si on. TheCcTmez@wo014777
emul sion in the beaker was placed in a freeze drier
overni ght to give a porous oW ded body shaped as the
i nsi de of the beaker.EXxanple 19c A beaker was pl aced
in a thernostatic vessel and |iquid nitrogen was
Exdnapdeet® i n bot h the beaker and the vessel. The enul sion
prepared above was added dropwi se froma needle to the
liquid nitrogen in the beaker using a A-99 FZ Raze

A gxperigentpagoondiibied nexsdeeto pradsicghighiyepbrous, mpitily dissalvingrwader-soluble

P RORP b i PR R iR AR ek gyt
[HDE@xEW}A].thmbodi'é{a wemgrepa&ad@cﬂb?gpﬁl@piaatembnamm lmui nitrogen. The
oSSRty S b0 Do kS ol At At Hcphunous
phdse camurising Tyclabiexagea hipbrerse (@5BSM) Was eaed ad e sudacanst i rr ed

w th 1M aqueous sodi um hydroxi de solution at 20C and

the solution was acidified with concentrat ed
2{Diethyiarhiho)ethygl naethadrylaeh(@0gy Bloddmelandi2, 2-aebisisdbudygonitrile (0.1g, 0.61mmol)

e L
blgmw{geﬁtmgaﬁ hEXgaiplsauton fore rr st Breb reartiotemisture wes ebied to 60 °C
bR sy orphetS e SRS o ool mpsretys goncentatein
vdoepasd the cesidoé waé drippedsiniercoltl acetortitiie irmmlkmi Erpmmiemkerpoe'mer. The
N T L U T
digthyldmidestioyimatbatryede ) DEAERAESs)a itligess atiolty solid.onpar i son

(Sanpl e B) was washed with the fluorescer (0.36ng) in

dei oni sed water (18 m ). The powder (3.58 ng) was
Ad0%soidifiedlaquedws siiiamof PEEARBIAevas pispared by tissaljingdhd ABEAEMA in

o Rl B e ISP S s i

with antypeeBW1n Basic liKAqusldle stinfee and dtybmnevi)Sy axd8dl)echs addeddelidwed by

b asol 3 Eh80ttuPuddhin dofiu e o o

using a Hunteriab Utrascan XE
Example 19a

The trigger spray airbrush. The frozen emulsion was placed in a freeze-drier ovemight to give
porous bodies in the form of a powder.

Example 19b

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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Spect rophot onet er whi ch nmeasures the refl ectance of a

sanpl e overa wavel ength range of 360nmto 750 nm at
woQmworsider val s. Ganz Wit eness neasur enent s aPET/EP2004/014777

carried out using calibrated W source. A fluorescent

white tile of known Ganz Wi t¥ness was used to

calibrate the UV content of the incident |ight source

duri ng neasurenent. The Ganz Wi teness | ndex neasures
Exemtee19¢ed whi t eness al ong a bl ue-yel | ow axis rat her

than neutral white, taking into account the human

preference for blueish shades of white. The greater

A beakenaids acef] inGethermobtaticvessssandiiquigihiirogan(veas plaoedsin bbth ¢hedieaker and
PRk The PralRbh e etV el BBdist A ofed o oy ivogen
in ie Heekevwsiiad AOIFY Rezel siingh pumiaTie bﬂaketrwae placaddh afreeze drier

o GE et Vor escence ef ot ency of the
fluorescer on the fabric is nuch higher than when the

PREAIE R TanhE e e BBl RS B e bl e porous

barles pcapelrel abi\esaretherBosnghleto ﬂeﬂmir( isachal lkghe)y pibuiewilt dssblee or disperse

atyfe? Bch o U D EROR Honih Reramnisn 1520146000 1Suermgings vin

aduaburs sodiufthydmorideisdiigion bit2ai Crard! tizer spngon/was aaifitd Iwitlecd:uzentrated

BT S ATEE B8Rt RS SR e

ExampdntSapiexamiptt 19ataed Ekeatiple 18e. f | uor escence effi ci ency of
the fluorescer on the fabric is much hi gher than when
the fluorescer is used in water alone EXxanple22 In a

Bempld2r manner to that described in [Exanpl el9, the
nmoul ded bodi es of EXxanple 15b (Sanple E) were tested
to determ ne the deposition of

Th fewders CPEtaempischcavand iebpd toidefeimeinethe deosition ofdime flunrscey, 25Rbis(2-
LG. I ' e given in Table 13

bé@%&&%ﬁ%@ﬁb@eﬁ% 8&8&%% h@bﬁ%adfﬁ@kvw t eness val ues

obtained with the noul ded body of t he present

M\ 0 u
Bl T R e N ST
bléariku®aregle &) wascanied dut whevmheclotb Wan washed with deionised water (18 ml) only,
and a comparison (Sample B) was washed with the fluorescer (0.36mg) in deionised water (18 mi).
The powder (3.58 mg) was dissolved into deionised water (18 ml) to give the same amount of
Fluorescer as was contained within the powder (Sample C). The washing was carried out for 45
minutes in each case, the cloths were removed, rinsed with deionised water and allowed to dry in
air.

Ganz Whiteness measurements were carried out on each sample using a Hunterlab Ultrascan XE
Spectrophotometer 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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Exanpl e 23 The antim crobial effect of the triclosan
cont ai ni ng powder of Exanple 5c and the noul ded body
wohoBGwamale 14d were observed in the foll ow ngPCT/EP2004/014777
experinment. Cultures of S. epidenvidis and
Corynebacterium A were pr ep‘a@@d“by i nocul ating the
appropriate sterile broths (Brain Heart Infusion
broth, Oxoid, UK for S.epidernm dis and Coryne broth
(of more@heish @i thermaterialy- 1{0Tmipbeinushas ofa tahite fite’.(BheO@4ults obtained are
Yea X (1.0%, Tween 80 (0.1%) and incubating
g“\ﬁnt"ﬁ%%q(ieaﬁ%zo or 24 h at 370C. Cultures were then
centrifuged and resuspended in the appropriate broths
T%)? n optical density (OD) at 600nmof 0.01 (approx.
' X106 CFU m_for_S. epi demidi sand 1. 63 x 106 CFU

Materidl and fomnyatieact eri um A) . - 3 GanAWeitdmegdiadex

Canz\Whi-t-eness—vraldes—obtained We—&&u—l—éed—b&dy—efi
Cof THEYESY i nvention i ndi cat 9082t the f1 uorescence

C@[fciu_:saﬁWAof the fluorescer pB4ohe fabric i s nmuch

r than whan the fliunreacecbr 1 ¢ 1icad 1N watar al nna
< TOCT T vurtrorTr T 11O T T AUVT OUJIU T LI TVAT T AT A A B A

o TT

C rfpﬁag‘p?ﬁl nasimlar rranne'wgf'@)g’t hat described in

C&{@ﬁmsaﬁqpb‘t the noul ded bodi es1pfofxanpl e 15b (Sanpl e
El were tested to determne the deposition of

Ngors=- ped@sh benzoxazol yl ) t hi opheh@dbnt o cotton and nyl on

NIiGPCE5mpd A€ Tesul Ts obtai ned apgsgi ven in Tabl e 13
hel ow T%hl e 13 The higher Gany \Whiteness val ues

Nden-abereple®i t h t he noul ded body8&®1the present

IOV EEL IcStow titat t e depos| gg, of the ftuorescer
N%&r)nlogé H@ég\brl c is much higher tﬁgn when the

fluorescer is used in water alone. Exanple 23 The
TR0 S5 el ke e D28 SRRt gt
the fbresserechisiencyesfithe fluaresserf apl theabrieds mxghdidhetthan when the fluorescer is

I S.epiderm dis and Corynebacterium A were
”%é’%‘%@f?‘@% i nocul ating the appropriate sterile broths

(Brain Heart Infusion broth, Oxoid, UK for
@%@%ﬁd‘—gi m di s and Coryne broth for Coi ynebacteum A,
ne soy broth (3.0%, Yeast extract (1.0%,
Tween 80 (0.1% ) and
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-benzoxazolyl)thiophene 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 75.51

Nylon —Sample A 78.53

Nylon —Sample B 86.91

Nylon —Sample D 90.92
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i ncubating with shaking for 24 h at 370C. Cul tures
were then centrifuged and resuspended in the
wapprsgpsi4at e broths to an optical density (OD) par/EBO@mo14777
of 0.01 (approx. 5.0 x106 CF m for S.epidermdis
and 1.63 x 106 CFU m for 7yﬁebacteri umd) .- 38 -
St ock solutions of the powder of EXxanple 4c, the
nmoul ded body of Exanple 14d and a 30% sol uti on of
The highep Sanz Whitanessvables wetrisedhwithiiae mouliied dody bf tisatresent invention

m?&%% %',‘-,‘%‘8 ﬂl%1 eég%@ﬁg?ﬁélbﬁ&%f@? g@?&%&b@ é@etiif\tgr[} %H(% h?g‘hé? than when the

flpresetrtisused gevdtérialone (What man, UK) . These st ocks wer e
serially diluted (doubling dilutions) into a row of
wells in 96 well mcrotitre plates, by addi ng 85m of
stock to the firstand second wells. To the second
E%IJII%\'%? added 85m of appropriate broth. The well

s were thoroughly m xed by chargi ng and
di scharging the pipette. 85mJwas then renoved fromthe

SRR Al Ol el SRR PAE P2l oy o
Ep&ere tested ta detemming tartdpositoo af 2)2tis(2\hehioxazolyl)hioghar2 onmercetion and
' f sterile broth
i fic BRSSO 1 BARME: 1 on Lo cr eate
four replicate tests. The first 11 wells were
%tﬂé) Iat ed with 85m] of bacterial suspension and
oroughly m xed, 85m of sterile broth was added to

Mabhal adcfoamgatian negat ive contro Gafmﬁlhesmladexeasur ed at

odao N v
ple|:§ F@% ;I Elsahcclrggr;e gag%wgphotoneter

CuttahegSahmieBievi ces, UK)before Blespl ates were seal ed

Lnerthat nnl At 0C f OFr 24 h Q ml\mc ﬂﬂﬂl al

il \Jl\.l\l T O7T Tl

C” -‘dSLﬁagE)eﬁ 600nm Growth inh ﬂ)%@onby t he bi oci de was

Nga@{.cgéram@pl as a percentage of | yde control (welT II) on

i tration tested. The data
NM*gérBQ'?@d a s biocide concepd¥#ion vs growth

NyIGH L S4fhpi@Eand the graphs used| jgggssli mate the

concentration at which the formulati on caused a 50%

i nhi biti onof growth. This was defined as the MC for
Tﬁé’tﬁtfhef Gédﬂ%lﬁfeh@é% valliBEodiAsdlvit th’érrﬁmﬂjeﬁ %Bd)} dt mE@Pé @nt%en ion show

| ower M Cval ues seen er
thaidhe Qf@@ls'ﬂ% @W@f‘uqf %@ermnwé@]f?bﬂ%@mh rtmer than whaendhe ﬂi@rescer is used

inhWBRraeid vityof the triclosan is inproved when it is
i ncorporated into the porous bodies of the present
i nvention.- 39 - CLAI M5

Example 23

The antimicrobial effect of the triclosan containing powder of Example 5¢ 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
sterile broths (Brain Heart Infusion broth, Oxoid, UK for S.epidemmidis 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 (approx. 5.0 x10° CFU/ ml for
S.epidermidis and 1.63 x 10° CFU/ ml for Corynebacterium A).
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1) Waterdi spersible or water sol ubl e porous bodies

conprising a three dinensional

open-cell lattice

woanisarsi4ng (a) 10 to 95% by wei ght of a wat er peDiERRI0G/014777

pol ynmeric materi al

and (b) 5 to 90% by wei ght of a

surfactant, said porous bodi &5 -having an intrusion

vol ume as neasured by nmercury porosinetry of at |east

about 3 mM/g with the proviso that said porous bodies
Thehgheaanz yiteehesa valtesthtaired wit the amoulded bectyef e geesent invention

Ny

SRRl TR0 G2 S g v

flubessisisasedinuatdesloneodi es 3) Porous bodies as clained in
claim1 or claim2 wherein the polyneric material is a

natural gum a pol ysacchari de,
or a honopol yner

sel Egé ed from- vinyl
rylic acid acryl am de,

copol yner
al cohol ,

a cellul ose derivative
conprising (co)nononers
acrylic acid,

met hacryl am de acryl am de

met hyl pr opane sul phonat es am noal kyl acryl at es

SR

SReBARTF B) B5 ES oy o

E)iwsrshagted ®© detentihe thaidemsition of 2,5-bis(2-benzoxazolylthiophene onto cotton and
nylon fabric. The results obtained are given in Table 13 below

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
that the deposition of the fluorescer onto the fabric is much higher than when the fluorescer is used
in water alone.

Example 23

The antimicrobial effect of the triclosan containing powder of Example 5¢ 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
sterile broths (Brain Heart Infusion broth, Oxoid, 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 (approx. 5.0 x1 0° CFU/ ml for
S.epidermidis and 1.63 x 10° CFU/ ml for Corynebacterium A).
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vinyl pyridine ethyl eneglycol ethylene oxide

et hyl enei m ne- 40 - styrenesul phonates
wetsloessagl ycol acryl at es et hyl enegl ycol net hacpgirareood)pi4777

Porous bodies as clained in claim3 wherein the

cel lul ose derivative is sefeted from xant han gum

xyl ogl ucan, cellul ose acetate, nethylcellul ose,

nmet hyet hyl cel | ul ose, hydroxyet hyl cel | ul ose,
Std@K @bmonetohythmbwém IExarnpls dc, g dnaideg rb@gxypfc@Famnl%é@ and a 30%

SO'H%’H gfﬁéﬁr OBX@E%R@?(/@%%}' eﬂ?r?bc‘tljl_@\@%f’broths to a final triclosan concentration

of @tohw (mlvc%bpmy yr*hteéel\héréhlteuktemleed thmugrot e sytipbe Biler (Whatraana bif). These
a S or ca

st Svce e BT BACE YA PR AP B s
ad&h?BSDl YRR tohd fikst aRdsdcaRd Wélfs Tothasatondwelwasaddet 85 of appropriate
fonic, orzwitterionic Por ous, bod(*(gs as, cl ai

braitin The yelb enéasis weye moaquammwsee oy oG 8 Ashaming e @,reﬂ%ﬁ foul was

’theit ref édelﬂ)tm h%%ﬁ&r@it\kglle?ntg Rk foéH l?:Bl%lﬁiﬁg 88 O deﬂ‘?é’nd ihe process
ecedlng C m wherein the surfactant i s sel ected

re;feetwmam ek y0.ahe dindl B51d werereindeest anfi aitscayd@d Ystie 1 and 12 were used as

cogly q%:cgétglééd E?E!éni( %’fﬁp Elﬁ]%goléh %lehh gg%r ere L?egc{ﬁér g)ﬁnhﬂaetlon to create four

reEAIO Wkl at1RShirst 3@ MWl Wére dosamea Wi 85|ﬂbhbdc&hﬁ¢uw§bm amd thoroughly
al kanoat es; al k et hoxyl ates; pluraonics

mixesl, §op! gb@@laj@gm%@@gﬁqq foeh d% op atnggatlv%pqgg,rplalr#g 6D was measured at
608%%%% %gﬁétéj ?e%d?rﬁépﬁﬁ o ﬁ&&ﬁeté#4 Pé&tr@ﬁwx @'Idé)fhl@bb’lﬁté spectrophotometer,

car box yl zene sulfonates; alk

maknoisp devices;; UP@|bgﬂorq;the glales wgwalﬁg@@glnc@m@g p¥§7u¢t1fqegr@gt@ Jbe OD was
agﬁﬂ?‘l‘?é‘éﬁur@b kdoosth! @Wﬁnhﬂ?\ﬁdﬁﬂy HREHIOGIAR @fulal |é¥ |a percentage of the

ates; paraffin sulfonates; secondary n-al

COB@' (Wﬂﬂdﬂ pen the basimof QRO eAcH $PRGSARNER tested otheidgiayas plo%ed as biocide
coﬁégnir&{bﬂt\/gérovjﬂ?ﬁlhﬁltl&f%rﬁ‘ﬁhé éflabﬁs usfeétté ¥st|ﬁiaﬁe"ﬂ1é‘ BorizahtiaBon at which the

er nar n1conpoun %P oni um
forgudatiore caused a 58U Iﬁmmilanﬂfgmwﬂhéfhﬁm% efnadrasring MiG far that formulation.

Th%%guﬁé:l\rgﬁfvénlgw" aélﬁl derivatives of am no acids (such

e al'ne, am nopropionic acid); imdazoline

surfact ants; am ne oxi des; and m xtures

am dobet ai nes;

Table 14
Fomulation MIC vs S.epidermidis MIC vs Corynebacterium A
Triclosan 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 activity of the triclosan is improved when it is incorporated into the porous bodies of the

present invention.
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t hereof 8) Porous bodies as clainmed in any precedi ng

cl ai mwherein the porous polyneric bodi es have water
weabusrss4or wat er i nsol ubl e material s i ncorpor RCEaPRVY014777

the polyneric lattice 9) Water sol ubl e porous

pol ymeri c bodi es as clai ned PR tlaim 8 wherein the

wat er soluble material is selected fromwater sol uble

vitam ns; water soluble fluorescers; activated

al um ni um chl orohydrate; transition netal conpl exes

used as bl eachi ng catal yst g5 er sol ubl e polyners; -
41 - diethylenetriam nepen%LAW ic acid (DTPA);

primry and seconﬂary Ial cohol sul phates contai ni ng
t L) C8 i , 1 Xt .
1) et oo Ve DR e gy SirebiffeiGnat Pen-cel tice
coptaingn 8 \Mfﬂ;er ein :ihe_ \(/:vat er : nsol ubl e mat ie[jiaﬁldriufsf
| :,

(aggJetﬁt%&%g’tY iv‘f‘?%m @Heﬂ'é‘fgf ﬁ%&zef&l}’{%%%%ﬁl gg@ ing agents;
(bpBroidhUyBVeidhtdfta sudatiint,i oni ng agents; fabric
<5F Rt B B ] R B G RRDEREBS ooty of oo
ab@uﬁimmj dants; insectici ?ﬁZr t)esti Ici des; her bi ci des;

. S 0or, pr.ecursor : )
WL 753 85 Bl LS B RN YR HOO o g cmetr

ofl0y2ds Bmhobi ¢ pol yneric nmaterials and m xtures thereof.
11) A nethod for preparing water dispersible or water
sol ubl e porous bodi es conprising a three di nensi onal
2)Foasus beties baitlbimed irccaital wheregin (e babis tace 81386 foym wépaykders, beads or
of .a water soluble polyneric material and (b) 5 to 90%
m @Jd%\gaﬁ? of a surfactant, said porous bodi es having
an intrusion volunme as neasured by nmercury porosinetry

s hereinafter describped) .o t | east ;

R e rAee Crar L dp fe e RGnelEl sl b natral gum,
a peiyracdhande, b ealibsd dsrivatye ana horacmmtyeneb erambpdliaenspeprising (co)monomers

f0. 2t o5mm conprising the steps of: a) providing an
Sq?er?%dﬁ[QWé m xture of the polymeric material and the

sur f @i @edhol,n a |iquid mediumb) providing a fluid

freezi diumat a tenperature effective for rapidly
freed 'gaqﬁe

methacrylic acid
acrylamide,
methacrylamide
acrylamide methylpropane sulphonates
aminoalkylacrylates
aminoalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone

vinyl imidazole

vinyl amines

vinyl pyridine
ethyleneglycol

ethylene oxide
ethyleneimine
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liquid nmedium c¢) cooling the liquid nediumw th the

fluid freezing nedium at a tenperature bel ow the
wobnrewsarsg7 poi nt of the |iquid nmediumfor a per POWEP2004/014777

effective to rapidly freeze tlae liquid nmedium and d)

freeze-drying the frozen | i‘qlf’l d"nmediumto formthe

porous bodies by renoval of the |iquid nedium by

sublimation. 12) A nethod as clainmed in claim1l

wher gtynenedulphaetdsi ng of the |iquid mediumis

accogpl.i aying an atom sed enul sion into the
ARy

flui medi um by dropping drops of the

enul sthgeneglyta nethacf/ibiei d freezi ng nmedi um or by pouri ng

the emulsion into a nould and cooling the enulsion in

the nould.- 42 - 13) A nmethod as clained in claim11
4)oPordi®s hwddlies @i wlatniesl ip clbiym@ mihereindhe cellalose deriyativa isusedbctegifpm xanthan

p hag i, de, el ri ' r

ofanSIPE CUISE nBpE e ARRIRE] b elfdliod, hycromyetniceluose,
hysisxgethgtethylcaiiulosey i mydirogirpiicdiyloses r yydroxypedpsimethylcellulose  (HPMC),

' ' ] acryl am de acryl am de
h@%ﬁé}?@%@ N ;ﬁe}ﬁdss 91 eg'ﬁ@&é@f %gpnelﬁ@%a? kyl acryl at es
capoxgmathidglintesdamnchity bails,ax carpokyoeihgkygiozyethylcaltulose and its salts

hydr oxyet hyl net hyl acryl ate vi nyl pyrrolidone vinyl

i m dazol e vinyl am nes
5) Porous bodies as claimed in any preceding claim wherein the surfactant is non-ionic, anionic,

cationic, or zwitterionic

6) Porous bodies as claimed in any preceding claim wherein the surfactant is solid at ambient
temperature

7) Porous bodies as claimed in any preceding claim wherein the surfactant is selected from
ethoxylated triglycerides; fatty alcohol ethoxylates; alkylphenol ethoxylates; fatty acid ethoxylates;
fatty amide ethoxylates; fatty amine ethoxylates; sorbitan alkanoates; ethylated sorbitan alkanoates;
alkyl ethoxylates; pluronics; alkyl polyglucosides; stearol ethoxylates; 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; quatemary 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

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

9) Water soluble porous polymeric bodies as claimed in claim 8 wherein the water soluble material
is selected from water soluble vitamins; water soluble fluorescers; activated aluminium
chlorohydrate; transition metal complexes used as bleaching catalysts; water soluble polymers;
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vinyl pyridine ethyl eneglycol ethylene oxide
et hyl enei m ne styrenesul phonat es
wetmsloessagl ycol acryl at es et hyl enegl ycol et hacPgiraPreo04/014777
14) A nethod as clained in ag¥ one of clains 11 to 13
wherein the surfactant is nof-ionic, anionic,
cationic, orzwitterionic 15) A nethod as clained in
any one of clains 11 to 14 wherein the surfactant is
dmwlendtnammamuaamuctaen‘;i@frlﬂn Pamary)andraecongelry aicobpl Hulpbates gontaining

or R el bR PR BT Tl i ag ol 2 el i n-any

one of clains 11 to 16 wherein the surfactant is

t t f .
103 e AR TR B S B e o i e GARE s
maéﬁabbs)sélad:tedsfrom éﬁilmicrcb'tml agermmmdammnfasl@shghiﬁaﬂg 9gents ﬂuorescmg

o S iR PGB G L) Efhong sons
dyes; KW protéciind egents; deach st blaaabll precuqulmt@@antm |n§ect|01des, peshcndes,

ol.val ycesj des; e : t . .
S YIS bRl Bl oS et o, pramacautialy
aciveorapbreise bydraphalbbik golynsaric fnatanials andmixiiresdhagaf. sul f onat es;

soaps; al kyl sul fates; al kyl carboxyl ates; al kyl
phosphates; paraffin sul fonates; secondary n-al kane
119 W fethad &5 prephirigawatdredisparsiblel drovadar ssluble peiobs bediesecomprising a three
sulfontes salts; fatty diamne salts;
diHENYRP 8?9%‘@%@%“%0%%; phosphoni um
(a}SWtbsﬁ%aJymlghmﬂbﬁnatersahmdwaaﬁaneteﬁalaudf onxoni um
(bié{o t%/%elghggtagsh&%&ange” vatives of amino acids (such

dm nopropionic acid); imdazoline
sati;rd@zstbadndashavmgan mtme(ord@klmeaasmmwe@bmmsmuran@romtm(eebereunafter

of, as clained in claimllwherein the
Eisfﬂ eﬁ)aqut]]?#s%%ﬁé&%@ an oil-in-waterenulsion 19) A
withethd prdvisesthatl saidipecbus bodidsaeiremdt Sspherisaldieads Haying an average bead diameter
of%izstS%H nuous phase of the enul sion conprises

comprising 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

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

12) A method as claimed in claim 11 wherein the cooling of the liquid medium is accomplished by
spraying an atomised emulsion into the fluid freezing medium; by dropping drops of the emulsion
into the fluid freezing medium or by pouring the emulsion into a mould and cooling the emulsion in
the mould.
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10 to 95% by vol unme of the enul sion 20) A nethod as

clainmed in claim 18 wherein the discontinuous phase of
wOheos@Tsd43i on conprises 20 to 60% by vol une of PCEP2004/014777

emul sion 21) A nmethod as claiped in claim 18 wherein

t he di sconti nuous phase of T & enul sion is sel ected

from al kanes; cyclic hydrocarbons; hal ogenat ed

al kanes; esters; ketones; ethers; volatile cyclic
13)iA methoe s alaithediix claime$! ohtd widreie #)e Bolymericomstedal is a natural gum, a

PRGBS 23R el 4% Eimagbid § BB ofiprang (omonomers
sddentBddonof any one of clains 1 to 10 to an aqueous
medi ym %%@Sol utions or dispersions conprising water

sol u%'[“éla meric materials, surfactant and a
hydr egliiclacid, mat eri al formed by exposing the porous

bodi es, of cl aim 8 having the hydrophobic nmateri al
cont g}e}lpggyllcr@pei n to an aqueous nedi um

acrylamide,

methacrylamide

acrylamide methylpropane sulphonates
aminoalkylacrylates
aminoalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone

vinyl imidazole

vinyl amines

vinyl pyridine

ethyleneglycol

ethylene oxide
ethyleneimine
styrenesulphonates
ethyleneglycolacrylates
ethyleneglycol methacrylate

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

cationic, or zwitterionic

15) A method as claimed in any one of claims 11 to 14 wherein the surfactant is solid at ambient

temperature

16) A method as claimed in any one of claims 11 to 15wherein the surfactant has an HLB value of 8
to 18

17) A method as claimed in any one of claims 11 to 16 wherein the surfactant is selected from
ethoxylated triglycerides; fatty alcohol ethoxylates; alkylphenol ethoxylates; fatty acid ethoxylates;
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fatty amide ethoxylates; fatty amine ethoxylates; sorbitan alkanoates; 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 suifonates; fatty
amine salts; fatty diamine salts; quatemary 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

18) A method as claimed in claim 11 wherein the intimate mixture is an oil-in-water emulsion

19) A method as claimed in claim 18 wherein the discontinuous phase of the emulsion comprises
10 to 95% by volume of the emulsion

20) A method as claimed in claim 18 wherein the discontinuous phase of the emulsion comprises
20 to 60% by volume of the emulsion

21) A method as claimed in claim 18 wherein the discontinuous phase of the emulsion is selected
from alkanes; cyclic hydrocarbons; halogenated alkanes; esters; ketones;
ethers; volatile cyclic silicones and mixtures thereof

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

23) Solutions or dispersions comprising water soluble polymeric materials, surfactant and
a hydrophobic material formed by exposing the porous bodies of claim 8 having the
hydrophobic material contained therein to an aqueous medium.



