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POROUS BODI ES AND METHOD OF PRODUCTI ON THEREOF The
present invention relates to porous bodies which are
wa@oloalrs4or di spersible in non agueous nedi a aPdI/EP2004/014755
nmet hods of produci ng such porous bodi es. Copendi ng
i nternational patent application PCT/ GB03/ 03226
(assigned to the present applicants) describes the
fornatlon of porous beads conprising a three
OR QLIESIA D O ION FHEREQE s ol ubl e
polynerlc naterlal mnth an average bead di aneter in

the_range 0.2 t is an gbject of the present
i nvehe p@ﬁeqtdn\@pw, Lg\tqﬁ,t@ lﬁ’PVU%@P%%%WB'S@ Aessalyiecer dispersible in non-

aqt@o§§ﬂb&§aﬁﬂto%&ﬂﬂ‘s%ﬁpr6(ﬁfélng lsuchvri@ms@@dlé@ct ed with non
aqueous nedi a. is a further object of the invention
to provide a S|nple and effective nethod for producing

Coﬁéﬂ'@frhﬂ ﬁlﬂérﬁétﬁ;n&l%téﬁ?apdhébtléﬁ POTEBISOME Bsdgriel S the rddefitapplicants)
e invention, there is provided porous bodies

desgpesihefpaalion efnopug P@S%@P@ﬁ'ﬂglaéhrreﬁ disRsienplerssehiatirent a water-
solSTBINNSEriD ehaferibIViB @n Gy éfﬁgé@béaﬂ AlarrRR rthlahgd @2 tolFadn.

containing (a) 10 to 95% by weight of a polyneric

material which is soluble in water inmmiscible

It isTEOLFESEY BIOHS prSBEkt dhveitdn (t@Ero@dé RigAi) Bokdis VedicH Mlcmélss%lve or disperse
surfactant, sajd porous

od |es havi ng an |n rusi
rapiglyWiieh camiacied 8l adp asyiedhsTEsHa, 118 AduivE palset o b e o provide 2
snmEl%faﬂU BfdciRy metassfol redUcpbaticH pasisdoaiss. 3 n1 / g _
referably the porous bodies of tine present invention
contain 10 to 80% by wei ght of the polyneric materi al

In a%B&dé&QeWh Gt B3pewiRf BBtinvehtioh tRers i dréidedpbroudBddies which are soluble
rably the porous bodjes of the Igﬁiresent IH vention

or ES &{n b %%‘e‘?@%‘ﬁ ja GRIRIING 8 fhreg Ampia ticeicgaining

(@) 206 §8% by widkb éTya puRhhE ndferisivichus émﬂ@.nwatdrtmmec@é fiéh-aqueous
|rrportant for the operation of the present invention

mediRghd t he porous bodi es dissol ve or disperse quickly so

(b)5lttﬁ@o%b@/v§gﬁtefaghr@c@mnt ained within the lattice are

o R s e B S S8 oo

desthisudl 6 HrastapbutBially t he di spersion of the porous
bodi es occurs in less than three m nutes preferably

| ess than 2 m nutes, nore preferably | ess than 30
Pre&as\l8 porous bodies of the present invention contain 10 to 80% by weight of the polymeric

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

It is also important for the operation of the present invention that the porous bodies dissolve or
disperse quickly so that the materials contained within the lattice are dispersed quickly when the
porous bodies are exposed to a non-aqueous medium. The nature of the lattice should be such
that the dispersion of the porous bodies occurs in less than three minutes preferably less than 2
minutes, more preferably less than 30 seconds.

Suitable polymeric materials include homopolymers and copolymers made from one or more of the
following (co)monomers:-
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Sui tabl e polyneric materials include honopol yners and
copol yners made fromone or nore of the foll ow ng
W@ cwpomisacer s: - Al kenes for exanple et hyl ene orPCT/EP2004/014755
propyl ene; dienes for exanp but adi ene; ur et hanes;
vinyl esters for exanple V|ﬁ§I acetate; slyrenics for
exanpl e styrene or al pha-net hyl styrene al kyl
(meth)acryl ates for exanpl e nethac | ate or
A'k%@? o e&ﬂ@{ﬁf efpyiene R&QPY'Qfﬁngq'?{)egg%’ § , Sipligpps Vinyl esters
for @)&émhleaﬁrﬁw RIBALEL Q{/reﬁi@CYdr Eﬁrﬁpib?fsﬂk@@ ae alpha-methyl styreng; alkyl

acrylonltrl e; vinyl ethers

(meir])qx@rylat%et 19k ,examplﬁe (gr@éhyl Wagglate aQHR}“B’Tl @gglgteaggwleggem)agrylamldes for

exaﬁfplé%@yl a@r@léﬁu%&ir%cyl 'n&‘éﬂ{a@y@ﬁ%@n @ﬁéﬂ?acrﬁd)ﬁltﬁlée&nyl eihers for example
oxahes’ hones; . al |%r ati ¢ and aronmatic

meipy W'%?%’ﬁﬁl'fé“d@% ﬁm'd@ﬁ@n@r S IR, DRSS IO HERTRS: Slanes
sﬂo@"n@é%hlbﬁor@@céhﬁﬂdtl@ Biad Aremasd dkohble lfor@)@zﬂﬂfﬂé ethiplehd glyccs; oA¢ 4dbenzene

|c acl aromatic and tic amnes
dm@@?%‘?ilaé %%@WIE‘E%EC"iﬁ S‘h?)f«?@"p?éwr@}??? Reid F5}5| fpg:rq-l , aromatic and
alipERiE Binds fok SxamplaeRbniemylenkeldiafe. be a stati sti cal
copol ymer (heretofore also known as a random

copolyner), a block copolynmer, a graft copolyner or a

WhBy Bes Mlﬂﬁém&a@apk)d@fpolyﬁ@mnﬁé‘?bé a%‘tdﬁ%tncélf‘t@@otyh@i Qheretofore

| i sted above ded in addition

th
als (KRPHA 59 B RRIOT KOBONRENGuL b CAOVTTRy 3 REPThoBPYTEr or 2
hydeﬂﬁ@ﬂ\dﬂéhecdrp@tyﬁfé? ocbom&a)m@'s‘Ldtmernma@qwseernmed@mél mlay also be

lnC|§§%({rE\[ @Sdltpa t9 gl{xéﬁ{aeglkgedh gﬁeﬁrar%/ﬁ%rgé gloerg% bg&g@%mf téﬁ gyater insoluble

natip@! of e edileng polp@elietradrianet er epht hal ate, nyl on,
pol ydi met hyl si | oxane, pol ybutylisocyanate, poly
(1-octene- co-sul phurdi oxi de) The surfactant nay be

Exalﬁﬁi’jésl @ﬂlsgdabwlh@ﬁbpolyrﬁéié I ifdhide, pBigVny %e@te Opolystyrene polyethylene,

POPERYE L PETOERERRD) VBTV ERRRE Ry PP, Podmolyislons,

polybutyfisaeyapate olyt-beterte-etdupkyridiixiee) tri gl ycerides; fatty
al cohol et hoxyl ates; al kyl phenol ethoxylates; fatty

acid ethoxylates; fatty am de ethoxylates; fatty am ne
et hney bafaetant sy Ibet rn- I@ﬁ(;kaniomt,e@xiom mphdadrig] o emlitietienic and is

oS e S PSR LOBLES: S gccns e

eﬂw@@iateablhglycermwrfatw Slcohblaaticayibies; i afiglphehel ethésyliatdsh éatty acid ethoxylates;

S ul f al 15@%@ es;f%{%qr@ﬁe;] )ﬁglﬁt%é %h%{t%e(iélkaapaﬁq{?ﬁuyé%% Sorbitan alkanoates;
alkyﬁ aﬂwémwspmmramm alky pklydlucesitidsp stedrelssthosyiates ; Exdnipyds of suitable anionic
suts ot Fioe S e DR s B He RN Bl svremr
phosphaites: dibliefi sutfosudchatas tatkgl; sulfchatel; soaps; alkyl sulfates; alkyl carboxylates; alkyl
phosphates; paraffin sulfonates; secondary n-alkane sulfonates; alpha-olefin sulfonates; isethionate
sulfonates. Examples of suitable cationic surfactants include fatty amine salts; fatty diamine salts;
quatemary ammonium compounds; phosphonium surfactants; sulfonium surfactants; suifonxonium
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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sul fonates. Exanpl es of suitable cationic surfactants
include fatty amne salts; fatty diam ne salts;

W@ R@Ee7I53¢ Y anmoni um conpounds; phosphoni um  PCT/EP2004/014755
surfactants; sul fonium surfagtants; sulfonxoni um
surfactants. Exanples of suitable zwitterionic
surfact ants i ncl ude N-al kyl derivatives of am' no aci ds

(such %éym ne, betai ne, ani nopropionic acid

The PH"&IQ%W hesRAMPUSROlATESE bedigsHe Preiaraibsin theyiaaer) tfm@@ut 00110
ab(M www RbreSHErEraRY &b BB, 080 WbeGt- 013 8/che | dfd mweﬁérably from

aW'Borous o Lymeric bodies is preferably in
abquta(p,%to oytPdrPaMout 0. 0L to about 0.3 g/cnS, m)re
preferably fromabout 0.05 to about 0.2 g/cn8, and

nost preferably from about 0.08 to about 0.15 g/cnB
Therprroysobasies oh 81gi REesep '“‘t’el'i‘gorb'r“é\é B formad thffﬁ%?ﬁ”grﬁiy'“l'i@ate mixture (for

exaﬁfﬁié"@ﬁerﬁlﬂsnér? BERE POyASHc AETERAIRI 1é é@rfé'bﬁnt( ih @rlig@ef AERLM A8 freeze
enmul si on olymeric material and the surfactant

dW‘F%mﬁrﬁulﬂ%ﬁfﬁ’zﬁ%@ixﬁﬁpﬁ and freeze drying the
resul tingfrozen mxture. The porous bodies of the

ﬁrese t |nv ntion dis er,se_\/\/nen exgosed to a .

Th ‘&329@ oF heareant BIRFSPSEE &GS eersed 1 & naprAquecrsh@edium.

Thd%&n%ﬁe&@%e@i@ tGMBICE B PORMs BBYestfe BXPLsEPMaRBIS M BN-aquecus liquid
into which the porous bodi es can be di ssol ved

intogp i (6 PGB POUMLED B RPN oo JBe (BN EAGPRHS as Used

heréuﬁl G‘dck!é@ﬂlq'uidél Whléﬁ cM&hélﬁ i BRUMs B Wétér ISUTARh Svolit b‘é@bﬁéldered by
be considered by those skilled

tho%?r %k'"@% 'rbg‘eﬁﬁtb@tb&nﬁqbétﬁn il pen-agyerisu dhe ma%ﬂusa@a%a% Which the

pormsddoaleé QreV&iB@s@dHé@ R Qi Pnidtab &Sva@ér%ﬁ?éﬁ@lée%éfﬁdh RBeous media
ter-mscible or water_ inmmscible he non-aqueous

8iS WAE] nyBsabIg,Quspic jspiverd é@rb@@meleg%{*fﬁnes SHEN @hhentane, n-hexane,
130&:@&6,'[3 H@de@bﬂd@l ®Barke Cd?cl'i%S h%ﬁbﬁﬁs sgcrh @éaﬁ)ﬁlﬁné S)@{léhb a Bﬁilohexane
ec eca | C (0] oons sucC as ol
nalggRnaieg Akages %ngx%é%ﬁwamag%%td&gorgﬁ A Icnelgns (chidroform),
ﬂuodﬁrﬁfilbl@hfféﬂ’ﬁhél amtetrdmdmtmﬁlé hastess SIIF]dhl gshétﬁyl aEBhiBaktones such as 2-
C or or or rc orone a
Do Ao, ARV e 8 MOt Lod, Eples o sulgble vater miscibl
org&fd SUN@Ats &tgmbe altc@wo%su?h@saﬂmol ethbedl, lsso‘p nckand b(s‘étdﬁ%l acetonitrile
an m Xt ur.e e (0] eso
or o BEC NGO feion Sichitb vpetE SRS @ o.chkstiieone sy also be
used s thetnba-aqueousinbdnlwhichsopjue bodies RO Expasal. one;
acetonitrile or tetrahydrofuran. Non-organic |iquids

such as volatile silicones (e.g.cyclonethicone)nmy
By alcheiniges poigticAs nfat“@nanwmcaqsle@l,lﬁle rfedbmat]@emlrﬁédlé Iethe lattice of

porfias Bodes el ZiB 35T i ARRE e dedn iR YRR Sy medi.

Thed @olyheeic ahaterial and any other components carried in the porous bodies will

therefore become dispersed/dissolved in the non-aqueous medium. The provision of the
porous bodies of the present invention facilitates the dissolution or dispersion of the
materials contained in the porous bodies in non-aqueous media and the
dissolution/dispersion is more rapid than is observed when the same materials are used
but are not in the form required by the present invention.

The present invention also includes, in a further aspect, solutions or dispersions
comprising polymeric materials and surfactant formed by exposing the porous bodies of
the present invention to a non-aqueous medium.
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por ous bodi es, porous bodies are fornmed which di sperse

rapidly in non-aqueous nedia. The polyneric materi al
wapwsarss4ot her conmponents carried in the por oUBCHBRI088014755

will therefore becone di sperzred/ di ssolved in the

non- aqueous nedi um The provlsion of the porous bodies

of the present invention facilitates the dissolution

or dispersion of the materials contained in the porous
TheygHesest jipvendao a@{%dﬂguq!ﬁ;sdilg anfyrthere aspect, solutions or dispersions

corﬁ*;br%ﬁ@' Hél&/@l@hé"rﬁﬂéﬁﬁb OBukctdR ghd aPhvsket- MGbléS(h9 Fﬁi}(@)dma’cerial
when the sane materials are used but are not h

e
formegd By rexgasine dhepofaye adieseeft the mresant dfh’e"tl%h%‘f"é@;éhﬁ hydrophilic

matef¥PdhtMethErir B MsiESqueols theldiym.her aspect,
sol utions or dispersions conprising polyneric

materi als and surfactant forned by exposing the porous

Thé’[SUi‘(bL@f'oo%s bitRle PFBSR Hvehtiod Sty tiudk Yithin RN BEL R81eP soluble materials
m - AThe present invention also incl udes, in a

whigu B FisaeszRiien &1 ReDTISHS Desleschra fiafeised ik RaaAdeghsgedum.  The

wa@momaﬁrmaqerﬁawylb@hr&orpéﬁatefdaﬁ@ meuatt@e dy BisyMIrRther® Ini IRuid medium
froré&%dro philic) rial ex 0si hg the porous

e Ryers e epr'tef@é e I PR AERITHEN FRe2 AYRBRS Tedium of

watBBdoRibleahatefdl dbi@sbd WIS IR pSowds B&U’ésaéfqﬁétb‘iesﬁﬁldhvmlon IS much
The porous bodi es of the present invention may_inc

'mp{iﬂv?‘i’]Y"'i‘Prl th@ POt pedies %?@S@&P thsInenAAESHS %‘P@UWWF’W Pfl suitable

watbre s@lutﬁep %aﬁ&!éls\/\hgﬂdé-hﬂ/dﬂ#' é()ﬂ@rel ﬁtahﬁ?ﬁ' ﬁféh 3ése vn%hﬁrpfﬂ‘ S\ﬁéier soluble
non- agueous ned | e mate

ﬂuof?é%%’q“r?é ”ps%?tl'@atvwh'? ehenwedlﬁoaw.sal& (ssgsd L@p%rstm wq@ame Tinopal
CBSJXeéﬁtN/d’fed dxemihilShBroRBathteahsifom ridld] ebmBlBeY usddiasBRrAEnhing datalysts;

Been found that {he di spersion into a non- ){%ﬂueous
Watﬁ%?ﬂ’l“ IgPelym@rRsHEh asdnerfied PRyeETs ofiisorhtbale asidlegerqli aRinan gy jaguar
or RaeVistebodikByierefiainite fRhRaest doidy BithdrPBnd SedBAGdly alcohol sulphates

roved en t 0 odies are posed to the
such SR oy T SHatpies & C@S&%}%@@Wﬁs B8ePbl o wat or

soluble naterlals i ncl ude: - Water soluble vitan ns
ein su

Thejéjozorh_s%pgl qqg%g@%ny%%n Iél’hé‘l(ﬁ){} F\glla %W'kﬂ hg%ﬁlp? we@eanaoh%?e materials
whitkEbe @E@rﬁeﬂwﬂ\@n mepelyhieficivales %S\ﬁerséwh ¥ abrﬁ’-dqueous medium. The
werGiiRo. e TR o atr LT Bfca PG BT i coninuous
oil ghasd obs waketinf dilesnuiidnyf@sh @hih die bficepRtridadel Exéiﬁpléi;) of suitable water
sy FteEAR: P AR A et Apaout e anlphtoning agens
fluoRsciyatents; sxltibame] hal ebralidhieg agents; fabric conditioning agents; skin conditioning
agents; dyes; UV protecting agents; bleach or bleach precursors; antioxidants; insecticides;
pesticides; herbicides; perfumes or precursors thereto; flavourings or precursors thereto;
phamaceutically active materials; hydrophobic polymeric materials and mixtures thereof.

It may be required to disperse the hydrophilic materials at the point where the product is
being used. In this case the porous bodies of the present invention will be contained in
the product until it is used by exposing it to a non-aqueous environment, at which time the
lattice of the porous body will break down releasing the hydrophilic material.

The porous bodies of the present invention may be used to introduce hydrophilic materials into
products, for example, liquid products during the manufacture of the products. In this case the
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such as commercially exanpl es eg cocoPAS or m xtures

thereof The porous bodies of the present invention may
w0 p@bTts4ev thin the lattice water-insol ubl e nap@r/ERL084/014755

which will be dispersed vvherl?mhe pol ynmeri c bodies are

di spersed in an non-aqueous dium The

wat er-insol uble materials may be incorporated into the

di.ssqlving themin the continuous oil phase
i1 el oGRS I ot FOmoos whblepl i e earas Boges contac
a nnr&dtmeotfs)(smﬂrprhrﬁettQim@urlnémlﬁcﬁtré/\@le%émg 'ﬁ@h}}éﬂfpﬁlhé'%%ﬁél%% form in
in

whi 8 AP gl reSPrid Rt srSispnoeriidans b 1

condi ti oni ng agents fabric conditioning agents; skin

The&%noig ho@ ent f lg\@m\{cgldpy %E,pq? Eg?t{%fqlgpggtg%a gngtls o sites where they
camhestpomteﬂaﬂto m@ﬁlbtsCIBtj@Snvehlﬁ@ duid BresuctPRbf PARRS bBies the need to
rar Bl SRS il B4 el Sotmalret S o ot
trangpmtyofrendteriatsattiohi sr pagdalyhsididds \AhBr@fré?%bortthln é’fﬂjﬁld%nn Materials
oS o TR %Y Bt s s st i
the pdmms;tndles:sf tesesenit infenfidh@nd 5104 BF trdn8y&BH Wickd sk offegradation.
contained in the product until it is used by exposing

it to a non-aqueous environnent, at which tine the
Theliresbtppratiorodf pbleﬂtuaﬂpﬂr@t&bleb@dﬁphﬂlc|rﬁatéhél§ﬂko ﬁ@%mﬁ@b&ﬁb%‘d‘t‘%e present

e or ous bodi es of
lme%¢§§ﬁﬁ&ﬁﬁ%§@ (%Q d%@”ﬂ@@QQB@QPHWFgﬂﬁ@e hydrophlllc
material s |nto products for exanple, liquid products
ufactu e.of the ucts. In this case
o HHSHE v ifle SPRY RS BRI ssuivastieibimeie sy Bosrinety Bs neronater
desdribed fist preferably bt ledst elbdut 4 o, ewélemoﬁehﬁef@@bl@ HSled® Qﬂ)d%ﬁ?ét')ng, and most
manuf act ur

us envi r
profEiit, Aitasf o RO B fMber B Eiision YOWTE iy é omm aBpa ml to
about '[30 (st (o8 LbIefelablyefronmdutl{%leg'to abqud Qﬁ“?j rofs éteftbﬁaﬁly Fﬁ’bﬁh@b@@t 7 ng to

e us bo e presen
oo 2038, TR 5058 e BB Bl PGB s o
genakl dype. t'lﬂne)poblmend:)aomm:lmdimts maﬁyetfb in nh@foﬁﬁ@ﬁp@\h@;s Bﬁads or moulded
cts into ous need
bodn%sg rlft"or%séotﬁtssggarJ 5qq§+§%é&£wg(ﬁ glglnt rathn pgrgu%gqu Ig§dn gqr@pégj beads or
moukdedbddiesng i n si gni fi cant cost savings and safer
transport of materials which are potentially hazardous

when transported in a liquid form Mterials which
In acggrdange wéh paatiean aspeict of the pesserttineeritibn, stens i drovitied & ﬂt@ﬂ‘a@@fo? BEparing

porol oo TRb G WSSO R bl L St e
dimensienasprentcetilatice doniadg ri sk of degradat i | on. The

@) 10 RSB BY ebitbr o s @ ¥ LE BHoE nvele S8ispbe nonaaueous
media and
(b) 5 to 90% by weight of a surfactant,
said porous bodies having an intrusion volume as measured by mercury porosimetry (as hereinafter
described) of at least about 3 miig
said process comprising the steps of

a) providing an inimate mixture of the polymeric material and the surfactant in a liquid

medium
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i nvention may protect them from degradati on during

storage prior to use. The intrusion volune of the
WEorosHEsskodi es as neasured by nercury por osi nEPCHEPHS4/014755

herei nafter described) is p;qeferably at | east about 4

m /g, even nore preferably | east about 5nl /g, and

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

the intrusion volume may be from about 3 rng? to about

30 M) g, PIYIgRG: il Weerng edioa 2 lemperare ffesiyglar ey frgezing the

nor ijudhedaRm@bl y from about 7 nl/g to about 20m/g.

I ntrusion vol unme provides a good neasure of the

vol ©me i $PofRsk tae ilqﬂldamgqlurp payite t@eﬂy@(f@equ gediumpt a terrr)18erature below

pol M@Er@éﬁngowlﬂuﬁ ﬂéqgma&némfn R ol pribdy @ffécﬁmo%pxcm;oﬁ@&@%e liquid
beads  or ded I es. Powders may be prepared by

thema‘ij‘%mfﬁnggratl on of porous bodies in the form of
beagsirétze-aRinb dRArobetineia mebiimas ofh SRPBRUYbEIRSBY! e&nkwa ofthe |

aspect of the present invention, there is provid
netﬁ@ﬁ”ﬁ@Pm§W§§§F?W@ por ous bodi es whi ch are soluble
or dispersible in non-aqueous nedia conprising a three

R P o 56 T A oot 5 0
wat@ﬁlﬁ @l ehili¥ioR CdoRpsiitP B- AtHRIBYS olMpHbse adthididy the pdlnRAYorRMeral, a

f\% ht of a surfactant, said porous bodies having an
disCOpinugd 8AHeQe Riveee a0d thasidadib by mercury porosi metry

(as hereinafter described) of at l|east about 3 m/g

sad roc C rising the stesof a) providin

Wheinihe ARIQS RpGh s Fabeh Termy o 3 pRwces thereoaing 2 he fiquid Hgdium may be
acc@rhblfsﬁ&t BNEp d)ﬁhgaan| at@tﬁb‘éﬂ I H}éblhmﬂﬁ@;fhéjﬂdwfr@Fmé 'Phedlum When the

ur ecti or
porgusHG3Y AT H5ia ey o Boro T ooy oF 58 Uk nedhan Iy o compléhed by
dro;bm@ll dﬂxisr/]w)ftﬂ’;e Itqbi@l nﬁécwndlnfo{ tﬁ@ﬂuld]geéilﬁ@méﬂmﬁ F?rdh@ ﬁﬁtﬁésﬁh tHeform of
e freezi oin . [ nedi

moufac iglg Fra By il e impinfdo A o dnstisnfie, e taui
mecﬁmﬁ by @he ﬁmdermézmgi meuunm tihe ﬁréf@iearprbctew bPtheBRentioh tomaky foulded

bodles %hg l%u%l#nsedlum s pourec}/lnto a pre—coole8 mourgi summounded by fluid freezing medium.

The frozen liquid medium may be freeze-dried by exposing the frozen liquid medium to high
vacuum. The conditions to be used will be well known to those skilled in the art and the vacuum to
be applied and the time taken should be such that all the frozen liquid medium present has been
removed by sublimation. In the case of moulded porous polymeric bodies the freeze drying may
take place with the frozen liquid medium still in the mould. Altematively, the frozen liquid medium
may be removed from the mould and freeze-dried in a commercial freeze-drier. The freeze-drying
step may be performed for up to around 72 hours in order to obtain the porous bodies of the present
invention.

The above process preferably uses a water-in-oil emulsion which comprises a continuous oil phase
with the polymeric material dissolved therein, a discontinuous agueous phase and the surfactant
which is to be incorporated into the porous bodies of the present invention and which acts as an
emulsifier for the emulsion. Preferably, the polymeric material is present in the continuous phase in
a concentration of about 1% to 50% by weight. Even more preferably, the polymeric material is
present in the continuous phase in a concentration of about 3% to 10% by weight.
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i quid nmedium by sublimation. The intimte m xture of

the polyneric material and the surfactant in the
WO p@paiozsswedi um may be a water-in-oil enul si on PCT/EP2004/014755

conprising a continuous oil ?hase cont ai ning the

pol ymeric material, a discontinuous aqueous phase and

the surfactant; \Wen the porous body is to be in the

or m of ovvder t he coolln? of the |iquid nediu

S”'f?@taa@étb'ﬁﬁlelf%’ NERABYMURHeRN Mg e&lﬁ”%ﬂteBHS@B%PrPfP@QWaYﬁeﬂﬂt "lﬂ+ﬁ value in

thelréﬂg@ 3tde@ Ifib br*eférrécﬂ ﬁé‘tzthé‘&rﬁ@tﬁht%reééhﬂﬁ‘ tHehféquuB e iR 8 Sincentration
to be in rm of beads the cooling of

of b Fedo A 6 UYL Ve iAot e SRPCEF DR RPN Bisplumecum

in & ddfcdntratioh @f SRRt 2199 tb @b@m ute;, 5)} Wé@%ﬁ&@z t%@ﬁ@fe#&l concentration is
us bodies in.t form of noul ded bodi es may be

ab%@f?tﬁpoﬁ%ﬁ?@”@% liquid mediuminto a mould and

cool i ng the l'iquid nedium by the fluid freezing

medium In a preferred process of the jnvention to
The SRR RS Pl BBl s O water PepHisign n%ratemyw@"ﬁmﬁ éimpigEa) which s

imndsdbleewitharg ﬁﬂlfe&!wﬂhdseﬁ Whlb@fdééi@ﬁat@terﬁﬂ)é@tﬁtefab@v@&héﬂﬁmperature which is
rozen reeze

|
o e Fegng: e Ikt B HBEH B /eP 8 e iy SaitaleR cdurng the
freekB Gryihg @@gél DS coniudgs oiSsHasabl the BRUKIEH hak B&¥éledted foRP&R or more

d the vacuumto be applied and

; E@I in the art agl
rorp fQ"PWBQQ'QR%?fOQ?BGIS VgI&S-such that all the frozen
alkdries| Siidh J¥EEptHAE PH-BSARS, idoastams aadécam@we@nbycyambtyumrb&@ such as

case of no ol ymeri odi
o S SR kel S A i oraneibpigrorochane,
tncﬁmdhetﬁar%t(tﬂlérofom)tfh@rofﬁ@tﬂbrdmetﬁéﬁ@rﬂ@étrb&lﬂér&ethén@e frozen

may be renoved fromthe nould and
es“?’?@@élsg%ﬂé‘ﬂg%tﬁ a commercial freeze-drier. The
ketcﬁrfeeelzahadlzwu@goﬁg,ep may be perforned for up to around

rder to obtain the porous bodies of the
et i 6 Skl

&on. The above process preferably uses a

volatitetopdiic iftoned suehvbid Giclomethitbisdh conpri ses a continuous oi |
phase with the polyneric material dissolved therein, a

di scontinuous aqueous phase and the surfactant which
Prefesablypthb aqueocopHzes ednisliséd Trom ivat 100% @ bol@8is v of thé &fulsion, more

pretépﬁﬁ\?/?pﬂ b tgﬁ%hQagﬁEgglb\kChPﬁg Zr ZEI ;m the polyneric

mat eri al |s present |n t he conti nuous phase in a
concentr f ab 1% to 50%.Db ven

n ety SRy T Bikeech Qedir i Pedohy o ams poUFRRES materl

Prefembtyl, thecuil fpdeaing mealiuen i Gemparkiuenbedw dleotbeziddpbint 3fQfof the
i.tabl e faor

cofbind Y BHGH BB BB s U e A LB v
freezing medium is preferably a liquified substance which is a gas or vapour at standard
temperature and pressure. The liquified fluid freezing medium may be at its boiling point during the
freezing of the liquid medium or it may be cooled to below its boiling point by extemal cooling
means. The fluid freezing medium may be selected from one or more of the following group; liquid
air, liquid nitrogen (b.p. -196°C), liquid ammonia (b.p. -33°C), liquified noble gas such as argon,
liquefied halogenated hydrocarbon such as trichloroethylene, chlorofluorocarbon, freon, hexane,
dimethylbutene, isoheptane or cumene. Mixtures of organic liquids and solid carbon dioxide may
also be used as the fluid freezing medium. Examples of suitable mixtures include chloroform or
acetone and solid carbon dioxide (-77°C and diethyl ether and solid carbon dioxide (-100°C). The
fluid medium is removed during freeze drying preferably under vacuum and may be captured for
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the range 3 to 6. It is preferred that the surfactant

is present in the liquid nediumin a concentration of
W@b®sn7s546 t o about 60% by wei ght. More pref er abCEP200€014755

surfactant is present in thf?3 liquid nediumin a

concentration of about 2 %t0 about 40 % by wei ght and

a yet nore preferred concentration is about 5%to

about 25% by wei ght. The continuous 0|I phase of the
reussi Pue i the ey l%m"@gdemwr@r%m%c gag5rqf sERuisiprmandeacprgmy, liquid
n.trdfe{@h%éﬁefémmfalf@éﬁ@%édhnﬁ he aqueous phase, which

reezes at a tenperature above the tenperat ure which
is effective for rapidly freezing the liquid medium

The%'r‘r%l%‘s ‘éfé Wﬁcaﬁl)eﬂﬁﬂa?m @10@’ conkifdris WHich @Re Wl inBén '{d‘tﬁosehskllled in the

freeze ryln stage. The continuous oil phase of

art, oReagIien WQW%‘?M‘@B&J bar GHhOFIRgERIZEr.Ph P Eotgtprangchprucal stirer.
foll owi ng group of organic solvents:- al kanes such as
hept ane, n-hexane, isooctane, dodecane, decane; cyclic

Therppenii Badigsaviasugertusually CoRPTise FEMWO PR FiOres 1ichr s rdiced duing the
freeE@ijgSg?é‘téﬁ eOneik h@rﬂ‘ﬁfe S%Hﬁﬁbtuﬁof%é:di (pﬂééé"fﬁét&%ﬂ &his pore structure can be

or oet hane, trichl oronet hane hl or of orm

varieq Rioyeping teapabmenebarghanes Mplecdarwaight, &%@!mﬁh@n%@&% the nature
of t@%@o@ﬁu&k'ﬁb@ase%@bﬁh@fredﬁﬁ% PRt MRSter R SMRRSStructure results

et hers such dieth vol atile cyclic
fromsthe sukiimationgfithg 'CS:fP"E‘% P\b%f'?ﬁz@e REhepatedn g@aguequg ghase.
aqueous phase conprises fromabout 10 % o about 95 %

v/v of the emulsion, npre preferably from about 20 %
The gethprh for p(?@'”%Q/PQfOUSi 'PPdteﬁ@CEﬁr@'?ﬂa%t @fprqsgarg inveptaRy Wl nownle more

partfchlamﬁbefsér@ea i ?gfamaxgmplta Bnip fith RN td HE BcobBartyM@ Examples.

pol ymeric materi al Preferably, the fluid freezing
mediumis at a tenperature bel ow the freezing point of

In tﬁé Ex&ﬁpl@&a@ﬁi@@ﬂ@hﬁusﬂ)ﬁdvdltﬁeoérﬁf Blﬁlla@bhélt@brearr@ﬁ?ed by mercury
ower teg%erature to facilitate id freezmr%@dbelow

por‘?sﬁnﬂﬁt’é( apfl E*?qﬁid)elﬁmng fheidisspiytion 8‘?’3 l§| ured g Hese
substance which is a gas or vapour at standard
tenperature and pressure. The liquified flui'd freezing
Mergni PRIRSHEY be at its boiling point during the freezing
of the liquid nmediumor it nay be cooled to belom1|ts
[ poi nt by external ol i ng nmeans. he flu

boi | in
Por, HRRG HEHMGR A Bk <@Stes e TRaEed yoPgicRy intusion
porddi@efrpLbingadic@h@iRcs Altapord IV 9500 porosimeter over a pressure range of

0.10 psia to 60000.00 psia. Intrusion volumes were calculated by subtracting the
intrusion arising from mercury interpenetration between beads (pore size > 150 ym) from
the total intrusion.

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

until the stirred mixture was clear to the eye. The time at which the mixture became clear
to the eye was recorded as the dissolution time
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air, liquid nitrogen (b.p. -196C), liquid amonia
(b.p. -330), liquified noble gas such as argon,

wo papaefised hal ogenat ed hydrocarbon such as PCT/EP2004/014755
trichl oroet hyl ene, chlorofl yorocarbon, freon, hexane,
di met hyl but ene, isoheptane ot cumene. M xtures of

organic liquids and solid carbon dioxide may al so be
used as the fluid freezing nedium .Exanples of
Example 4pl e mi xt ures i ncl ude chl oroform or acetone and

An Eﬁﬂe'nﬁireﬁta\hiéoébnguc%ﬂ ﬂeoréeﬂta 6)%0@&9' hﬁhl??obbbhs %Béé whid are soluble or

solid carbon dioxid medi umi s
disnegshiR i BorRAUEPHS Paciep 'G'r‘ ghp ﬁglyrm@rreat%rﬁr I§ Pelndnyt acgtey Thse bodies

con@ited BBt 9@5%%&?6@%; AMHABHR &1 55 Sirfhdisht. V?ﬁé’bddﬁé‘é’we dprepared

boi |'i ng erature, inertness, ease of expulsion an
by f@@a%ﬁyfater rn@u PEulpipR r”d'g'éﬁ nF@Q“h@“%‘“@f Y GINPrisag;ageontinuous toluene

phabd %ﬁﬂaﬂﬂg gbeWHW acth® grrar St UB&ﬁntuﬂfo@s tphBse b eRaeed Sodium
under condi tions which are well known to those skill ed

diogtyisutfppaceiiate (APd}wasusadpethe gyfagdihg a nagnetic stirring
bar, a honogeni zer, or a rotator nechanical stirrer.
The porous bodies produced usuaII conprise of two
A 5 S0 001 PELYRAGRAS (a0 P FERIET LAY FONUIY PSR (PVAC M, =

830@0)% tHiehé.eR sar%'l@ of tﬁe Ebiauch () waddtiredvites npk Rvie B’élsic IKA paddle
se nater] al Oﬁ)ore structure can be varied

sﬂn@fa@qﬂ% fOr?égbrﬁsme@d Q¥eed o WS (O P ETIaR CISIoh H@v'nqrﬁeﬁ VIV of
d,s@ﬁﬁmﬁa@r haedicentration, the nature of the discontinuous

phase and/or t he freezr ng tenperature. The other kind

of pore structure results fromthe sublinmation of the
Exanfpe f20r med by the freezing of the water in the aqueous
phase. The nethod for producin or ous, bodi .
Thea@@w BMWEOR Was PriaYsH e fquid W@ﬁg ’E’Pﬁ" anGipfus, ﬁ}erﬁf@z%‘?'@ﬂs'o” was
pladedirid fFdelza bifier oRaSigHt o poRYis BEiestH the Fonfiiok Qﬁ)@/ﬂie]%, with

reference to the acconpanyi ng EXxanples. In the

. Exanples that follow the intrusion volunme and bul k

&%My are measured by nercury porosi rretry as
escri bed bel ow and.th i sso] uti on sur
Thec T 1EBDIOD OO WECRR It CESHSE PSH et HACRR el Rk b fp Feeze the
emYSidri MRg frafed elridlsion ﬂﬁﬁébédk@rﬁrvawa&ed i @%dﬁﬂn@b’ovimrgﬁué ¥ive a porous
i ntrusi osi et r a Mcronmeritics Autopore
mouls{p@@gb%g%%qtﬁ%pgge%y@fbegge& essure range of 0.10 psia
to 60000. 00 psia. Intrusion volunmes were cal cul ated by

EXsuEtEacti ng the intrusion arising fromnercury
penetration between beads (pore size > 150 mm)

An Exsiiiehtewd tankdudted Inusrti@rmo gabdaie® highlly @aroli riddies which are soluble or
dispersible in non-aqueous media in which the polymeric material is polyvinyl acetate. These bodies

contained about 50% w/w polymer and about 50% w/w surfactant. The bodies were prepared by
freezing a water-in-oil emulsion in liquid nitrogen. The emulsion comprised a continuous toluene
phase containing polyvinyl acetate and a discontinuous phase comprising water. Sodium
dioctylsulfosuccinate (AOT) was used as the surfactant.

A 5% solution of polyvinyl acetate in toluene was prepared by adding polyvinyl acetate (PVAc M,, =
83000) to toluene. A sample of the solution (4ml) was stired with a type RW11 Basic IKA paddle
stirer, and AOT (0.2g) was added followed by toluene (6mit) to form an emulsion having 50% v/v of
discontinuous phase.
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A wei ghed sanple of the polynmeric bodies was stirred

gently with a non-aqueous solvent until the stirred
WwWOorRRosrd46vas cl ear to the eye. The tinme at whi PCT/EP®04/014755

m xture becane clear to the 8ye was recorded as the

di ssolution ti meExanple 1 Ad éxperi ment was conducted

in order to produce highly porous bodies which are

sol ubl e or dispersible in non-aqueous nedia in which

A beaker wrsipjaged n@ themestatig vepse! anelliguid pitiegen ves albeed imhetk the beakerand
the béé@él%h&é?ﬂﬁlﬁéﬂﬁ@pa?&%%v@@as%@ﬁ% WoPAbeFER a ﬁé@ﬁlé‘?ﬁh’é liquid nitrogen

w w surfactant. The bodi es were prepared
in ﬁﬂer b@%errf@m NABrEZ Raggl isyisan IPsMen Tihe bepleriwes mlac%@ecﬁfreeze drier

overdifit B BNE &b r%ﬁcéj;gégagl sed a continuous toluene phase
contai ning polyvinyl acetate and a di sconti nuous phase
conprising water. Sodium dioctyl sul fosucci nate (AQT)
was used as the surfactant. A 5% sol ution of polyvinyl
acetate in toluene was prepared by addi ng pol yvi nyl
Exaperiedt e (PVAc Mv = 83000) to toluene. A san‘pl e of the
An %%&&bﬂ%%&ud@ﬁn %FdeF E&Sro&\&cbrhlgﬁlytﬁbﬁﬁs R¥Aids Bewmhich ihg/bolymenc

dle stirrer ded foll owed by
malggel oy B (1) EIARCARCGARTIANG HONA T fog A7 STy Fabout 2% whv
sur@étst OMbdsB hekEs WBI@%ﬁepa%ﬁ’t@%bﬁng]@wgtaﬁn-%@@l’ﬁﬁlsﬁmﬁ hﬁw@ ﬂltrogen The

was sprayed into l'iquid nitrogen froman airbrush
em‘#"i'@k@ﬁ‘p&ﬁﬂ &GopinuRkE cYsloR@@Re piasy CptairingPY Anda dﬁmwogmqueous

phak® @b&;ﬁs&é&ue&%t@@@ﬁﬁfaé fkeciBg trfe%[xﬁéc%ht a powder .
e 1b The above enul sion was placed in a beaker

mhlch was placed in liquid nitrogen to freeze the

wwlaauétms Jd&idnr Zp8 \ﬁéaﬂpsédarbd By ta8ing ePk qEx %Ws@n'eﬁ@ééd M, =
freeze drier overni Ive a porous nmoul

300900 OHEBBERATE. | AT Bthor SN MRS EitarVEn 8 ipp RW11

BafiX A pABNE svaer, Zpadusdeqoi03 %ﬁfﬂ%\‘ PEOsdNitRAY dasiddh Yollowed by
porous bodi es which are sol uble or dispersible in

Waﬁbﬁnﬁhtgé@aga%muglqwemﬂg&ﬁ% Me PEisgRrtinueuseRase; al i s

pol yvi nyl acetate. These bodi es contai ned about 50%
_a\&/{gvgéol ymer and about 50% w w surfactant. The bodi es
Ex prepared by freezing a water-in-oil emulsion in

The!t AaVe Eminibr REE BprayEasnts Mlics hiPdkeh HERI dnSHtrush. PR toPstPétulsion was
placeg inuaefpe%ze-dﬁer ovemight to give porous bodies in the form of a powder.

Example 3b
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.

Example 4

An experiment was conducted in order to produce highly porous bodies in which the polymeric
material is polystyrene (PS). The powder contained about 77% w/w polymer and about 23% w/w
surfactant. These bodies were prepared by freezing a water-in-oil emulsion in liquid nitrogen. The
emulsion comprised a continuous cyclohexane phase containing PS and a discontinuous aqueous
phase. Dioctylsulfosuccinate (AOT) was used as the surfactant.
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phase contai ning polyvinyl acetate and a di scontinuous
phase conprising water. Sodi um di octyl sul fosucci nate
W@ 200773886 used as the surfactant A 5% sol uti oPCDEP2004/014755
pol yvinyl acetate in toluenﬁ1mas prepared by addi ng
pol yvinyl acetate (PVAc Mv ='83000) to toluene. A
sanple of the solution (4m) was stirred with a type
RW1 Basic | KA paddle stirrer, and A&Wﬁé
A TAGOP B EPRB &' By M PO B oTB<Hy e P S fan Febgsiences M, =
3od0@)v 'td“%cl@%ﬁé VA%EmSIb%F%tsblﬁﬁbﬂL{ﬁmlPlﬂé§ §tm%dhm é/\RWH Basic IKA

in a thernostatic vessel 8UI d nitro

sSt"ﬁ‘?ra%@d AT B09) wreadsed fllweaskfy WEH%r @) 4o, form-pR@mulsion having

75")@ A oBdisHantERASREE. 36 ¥BoveRMuRBH Ods ﬁb@é’dﬁh 8@ ehite? Whieh was placed in
eedle to the I uid nitrogen in t beaker usin

"qU!Q '@@Q‘F‘Z’@F@E@ 8 \PFUISIgB- Jn@rfsozem@um Rféﬂ“e\ﬁﬁékeﬁ Mag @%Cﬁ’*qﬁ'ﬂ@ freeze
drief 6\%fﬁ®t @igivela pRKRE Fotikd bly Shayed E9MEnskia bf thesstkeExanpl e
An experinment was conducted in order to produce
hlghly porous bodies in which the polynmeric materi al
is polystyrene (PS). The powder contained about 77%
w w pol yner and about 23% w w surfactant. These bodies .
The aipisiop v@e aa B Drik densirers Mieased SO eOK BYTGHGRIN; s descrbed

abové OhethisdblLitichO® wad Betemmiegi B?ﬂal(ﬁ% %érﬁﬁg oﬂtHéOrﬁédldédCBbay (0.1g) in
CyCQé@@ohexane hase contai nj ng PS a di sconti nuous

BREMHRALRC. e repyis spipin %SWﬂh@gé?%ﬁﬂ) was used as
the surfactant. A 10% aqueous solution of PS was
prepared by adding PS (ex Polysciences Mv = 30000) to
cycl ohexane. A sanple of the solution (2m) was

In aSdirhifaf ﬁﬂnm&&mat de‘:émbeMové nigakled bbdfés Ward éfegargﬂ:c fl'ﬁ@émulsmns from
e

of PS solution

Whigh AGEAROpIEE e TR BIRAT BAATS O YA GETS 3R 2g) and AOT
(as SetD0OMTALMIPLSIOW2AE the dpyiBpAates oRfe UiRa@POVe enul si on was

sprayed into liquid nitrogen froman airbrush. The

frozen enul sion was placed in a freeze-drier overnight
Tadlg gi ve porous bodies in the formof a powder. Exanple

3b The above enul sion was placed in a beaker which was

placed in liquid nitrogen to freeze the emrul sion. The

Ex.T I A%R&iht enth [S¥%0n 1 n [the beaKer sukst- Pirdeedn NDRsHIESE €] Bulk
dréue cthte(é)n shctontE © g;;o)g/?ne? "’%Fnous volume time at 20 °C | density

inuous (mlig) (min) (g/em®)
phase

4 006 75 77 23 5.73 0.58 0.14

4a | 00092 75 96 4 142

4b |0.028 75 88 12 1.63

4c | 0.082 75 71 29 1.67

4d |0.238 75 46 54 258

4e |02 20 50 50 0.42

4 |01 50 67 33 0.75

By way of comparison it has been observed that the polystyrene as supplied by the manufacturer
had a dissolution time of around 58 minutes.
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noul ded body shaped as the inside of the beaker.

Exanpl e 4 An experinment was conducted in order to
wWee@dnts4hi ghly porous bodies in which the pol BEEEPI904/014755

material is polystyrene (PS),, The powder contai ned

about 77% w/ w pol yner and aﬂgut 23% w w surfactant.

These bodies were prepared by freezing a water-in-oil

emul sion in liquid nitrogen. The enul sion conprised a
—SQ%M nuous cycl ohexane phase containing PS and a

di sconti nuous aqueous phase. Dioctyl sul fosuccinate
s used as the surfactant. A 10% aqueous

An §>éﬂeu%1ﬁemw§f copayicied i Pelep iorasise Righlyoeisrodien i whiely g polymeric
matBl (s@‘élyﬁ?r'eﬁé(?&)? Teese Mivies o’é@lﬁﬂ@é alict EA6 Wﬁ‘dﬁﬁ‘ﬁéﬁ and“about 23% wiw

n@% t he solutlon(hy was stirred with
surfpgja g%qe@oplﬁw%mp@regt E@FNg yyatenitypil eulgigyin Ilgw nltrogen The
em@d&iﬁébnfrﬁ‘aéd%tﬁ%u@@kl@he@%ﬁas& @oﬁté]ﬁlfﬁ; P8 oA8H H%bdhfhuous aqueous
75% v/ | scontl nuous as The above
phaé‘?ré"& OI%%(SEAEL@ WhgUsgd B iR syt eﬁﬁ"‘hh was placed in
[i qU| d nltrogen to freeze the emul sion. The frozen
on | eaker was aced in a freeze drier
A 1@‘@“@9@ ' fpgdn que@nseﬁaa RPN 8edinghias (@¢Rghagienges tvhe= 30000)
to W@fﬁﬁleofA Eé?ﬁpl@@ﬁh@ Golutibh Q%mlm%ygmr@a Wil UyBe RMﬂBa@ic IKA paddle
ST Ak oAb P ST L AN es S8 TP e Y Wergil@m f o an emuision

havig 78% ViVt disdyitifuald prasg sanpl e of the moul ded body
(0.1g) in cyclohexane (2m) at 20C. The results

obtained are given in Table 1. In a simlar manner to
Thet date @éafiizioh bed pideey & éflbgél@fﬂdlhi@l@d\bagspla&@d ® muanﬁtfogéh tolfigdze the

fromwhic se bo re prepared
ey TR B TSI e beiheS GGed DA TPere el D RBRALRghve a porous
mouded b8@ sHapsd sthe insidie dfthelrbke?. 1 bel ow) and the
appropriate volune of water Table 1 By way of

conparison it has been observed that the pol ystyrene
In agBnilatpinced tﬂwdéd&ﬁbdd@bd\fe&ﬁéuld@rboh@gwéreddrép%ﬁddlﬁbm@mmdldﬁg having

o T ORISR RAER. Sl AR SHRTHTEN e e ver

prepairddciisiighPS p{:ﬁrhlynﬁl iM% welgoni |alcy¢|@1ep@iey shy rsemian( §1&ate (0.1ml3ml PS
IT%sse odi es c [ neﬂ %bout 77% w w pol yner and about

SOUB W 33‘?@%@ W2 bodi es were prepar ed by
freezing a water- |n oil emulsion in liquid nitrogen.

o RS B! S BB B 45 AR ol 5 reparcs
from the PS solution and the sorbitan oleate with no water. The intrusion volume and the bulk
density were measured using mercury porosimetry as described above. The dissolution data was
determined by taking a sample of the moulded body (0.1g) in cyclohexane (2ml) at 20°C. The
results obtained are given in Table 2.
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phase. Sorbitan ol eate (SPAN 80) was used as the
surfactant. A 10% solution of PS in cycl ohexane was
w@e@parsds by addi ng PS (ex Pol ysci ences Mv = 3P0DBP2000014755
cycl ohexane. A sanple of the_solution (3nm) was
stirred with a type RWM1 Basi°¢ | KA paddle stirrer, and
sorbitan oleate(0.1m ex Aldrich) was added foll owed
by water (9m) to form an enul sion having 75% v/v of
Takf Zcont i nuous phase. The above enul sion was placed in
a beaker which was placed in liquid nitrogen to freeze
the emulsio The frozen emulsion in the heaker was

% [iScRplEyoys, a | intredoneV/alimesr o Rulkgeafity t o gil WRissalutippr Boe at

phadgul ded bod) (@@?ped as the gy de of theopeaker. In a
simlar manper to that descri bed above ul ded bodi es

were prepared from emul si ons havi ng 0% |&®%esH 67 v/ \

o Of discontiNgeys phase. Thggnuisions f1gpT whi Cit Thes

bodies werelprepared using PS (3m - 10{wi% solution
30in cycl ohexadd9 and sorbi{ 850l eate (0.1@8/3m PS

solutTon) ald tie approprigbe volune of [ygter—tnthe
Tabl e bel owlthe noul ded body identified|[as containing

750% conti nuotig’phase was pfégdred from thhé4PS sol ution

anmd—the sorbrtanm ot eatewthno—water—Fhe—tntruston
volunme and the bul k density were neasured using
By way efipoyppiisoon § hatbeen ahserdesstbati theepblystyene as Shgplied by the manufacturer

' Jt Dv%%] rm ned by taking a sanple of
“aﬁ‘ggs%ﬁkf"é@%“@%@@"( . 'g@&?n cycl ohexane (2m) at 20C.
The results obtained are given in Table 2. Tabl e2 By
Exdifye ®f conparison it has been observed that the
| tyrene as supplied by the manufacturer had a
di ssolution time of around 58 m nutes. Exanple 6 An
, . ¢ s .
o0 SRR SRR GRUTEF b042b iy S SEE T e pomenc
matgeal ipolystwaee (FS%)Theseh bediesnodipingd alwnt Eiv%hwhv pahyoner andsdatt29% wiw
s BB ie B IRP R ALY UL 88L i oTBRIETRE pooen e
emylsiequeainprisadrapepsiinuoTheyclohexane piase confainiagdS anda distantimuess aqueous
Qe | d and a di sconti nuous
pha%%?é%@%@g?ﬁé? ggéragt% @é}u%f 72)was used as the
surfactant.

A 10% solution of PS in cyclohexane was prepared by adding PS (ex Polysciences M, = 30000)

to cyclohexane. A sample of the solution (3ml) was stimed with a type RW11 Basic IKA paddle
stimer, and steareth-2 (0.12g) was added followed by water (9ml) to form an emulsion having 75%
v/v of discontinuous phase.

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

The intrusion volume and the bulk density were measured using mercury porosimetry as described
above and were found to be 4.22 ml/g and 0.166 g/cm® respectively.
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A 10% solution of PS in cycl ohexane was prepared by

addi ng PS (ex Pol ysci ences Mv = 30000) to cycl ohexane.
wo@andses of the solution (3m) was stirred w PCT/BP109P@14755

RWL1 Basic | KA paddl e sti rrer and steareth-2 (0.12q)

was added foll owed by water (‘gm) to forman enul sion

havi ng 75% v/v of discontinuous phase. The above

enmul sion was placed in a beaker which was placed in
Examplai’d nitrogen to freeze the emul sion. The frozen
An %@énﬁbﬁ’t%srbohﬁlﬁ;tééqﬁ‘ bRfer Wodﬂcé%?ﬁly'p@ro@s Bb@&ezé‘on%du%r pan hydrophilic

overni g 0 give a porous moul shaped a
dys, WQ'F@%OC@S 3( thed Ll?l?aﬂ(é’lspe@ﬂ@ N NNTEAQYEQYA mﬁéladwhlﬂht!i\eﬂoﬁ'émeﬂc material

is pBl}N/l | dedisté, t%e&@b&iné%%ﬁtﬁh@@abbﬁ't ol W%HWeP @b&ﬁ 'GQ%t\X/M surfactant
escri bed above and were found t

anctjab%@‘ygmeﬂéhe BadiRsverg Brreya@(weémgamﬁteéw .enw@wn 9w§ld nitrogen.
The ‘éﬁﬂlléﬁ)heébnhﬂhsélf @ercortt.mdmrs Ol@ldér% 'bhﬂéé' xomﬁlﬁglspo@qﬂyle&eme and a

cont ai ni ng philic dye, whi bodi es ‘are sol ub
d'S@Pt'fwlPléﬁfé*\%? Eﬂf@ﬂﬁlﬂg Wafﬁt %{GJ&@V@ §e@wa diostyigmoswccinple (AOT) was used
as thebyaeemtc material is polyvinyl acetate. These bodies

cont ai ned about 28% w w pol ynmer, about 69% w' w

surfactant and about 3% dye. The bodi es were prepared

A 5BysofutiéHedt 'pél%/lr@yl é{t@ﬁaﬁ!m toreRd \lvaﬁﬁréba’?édby ddBing b acetate (PVAC My =

nitro | si on COTTB ont I nuous

8309R tod E‘%ﬂ‘?t A ﬁ@f‘?ﬁ’{? i deysplutign b é’?ﬁﬁ@eﬁmﬁh a tmeﬁ%m B@ﬁfd'ﬁé paddle

sturr@haﬁﬁdu@@wslrowor(qov@bﬁd A@T' Mgﬁwéaé%dde‘éqgnowéb by water (6ml) to form an
i.octyl sulfosucci nate was used

em@gqq g 4% Vi o diSept 'WH‘PP%‘?PE‘é? pol yvi nyI acet ate in
tol uene was prepared by addi ng pol yvi nyl acetate (PVAc
Mv = 83000) to toluene. A sanple of the solution (2m)
Exapple @ jrred with a type RM 1 Basic | KA paddl e

TheSéUoK/é @rl‘nuls@iﬂ dadli bﬂirﬁ@d u)t@ lidunnhitedyeh ol au@ﬁl@h AL ffRer?&8lision was
Ia foIIo vvater %?tof man emul si on
plaq@g\n %éee?% %FP\’P”@J d’r?{quﬁ B%CS'BS géagm WMHF-e 7a The

above enul si on was sprayed into I iquid nitrogen from

an ggrbrush. The frozen emul sion was placed in a
Ex -drier overnight to give porous bodies in the

The siiove @fuRion (Wééﬁmaced frxa 'ﬂSBéKé? IWhEP Qva@SﬂéC@d ;i?mdu@:j fifogéR o freeze the
emlﬁgonf ?Igng I£r£ze?\rff,gmf‘snon in U\g\h Beaker was p%cgg ina fregze dln P g)vemgh% t{) 8| g 2 porous

moulded body shaped as the inside of the beaker.

Example 7¢

A beaker was placed in a themmostatic vessel and liquid nitrogen was placed in both the beaker and
the vessel. The emulsion prepared above was added dropwise from a needle to the liquid 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

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

dye, which bodies are soluble or dispersible in non-aqueous media in which the polymeric material
is polyviny! acetate. These bodies contained about 28% w/w polymer, about 69% wiw surfactant
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enmul sion. The frozen emulsion in the beaker was pl aced
in a freeze drier overnight to give a porous noul ded
whowy/oxsaped as the inside of the beaker. EXxaP@l/BP2004/814755
beaker was placed in a therq?static vessel and liquid
nitrogen was placed in both the beaker and the vessel.
The enul si on prepared above was added dropwi se from a
needle to the |liquid nitrogen in the beaker using a
andgbgd 3ydyRa 7BE badies wrje prgeafgg byriFrezing a nater-ined epuision i linyid gitrogen.

Thé érmm @hripRsedV@hiHuBI tofu8ndhnése ém.ﬁgcmwhﬁ %@état@éﬁd‘?uls Qlye and

experi ment was conducted in order to produce
a dﬁP@ﬂmLSPU?)BFQﬁ%COBWW&W@@ht apdm glostylRyiasusade RO Tywas used as the
sudlygh bodi es are sol uble or dispersible in non-aqueous
media in which the polyneric material is polyvinyl
acetate. These bodi es contai ned about 28% w w pol yner,

A 5%%%0&9%1% | §défaft@|ﬁ tArha Wé{s a«%aéﬂed ﬁf/adg?fﬁ polWﬁyl hedtePVAC M, =

re prepare Y ree2|n ter-in enul’sion in
83q09)qt9i tejugiier Aogatpie of e S@Hmrs(?rah wed sTer vty a dype GV 1 1iasisdKA paddie
stmbpénu %H@eri@&@éﬁs aRbal @)Iaﬂg AR Y5 Were a&jémcm&v@w WhEr (B8 to form

di scont i nuous phase conprising water. Sodium
an %ﬂ“ﬂ%@"&h%’ﬂgf’%@%’&f disgoptinuagsanag@ds used as t he
surfactant. A 5% solution of polyvinyl acetate in
toI uene was prepared by addi ng pol yvinyl acetate (PVAC
Exapple8ag3000) to tol uene. A sanple of the solution (2n)

The/BSvé binlISIes wik bﬂsmaedtms *ﬂqtﬁ’ﬂﬂr@geﬁ%hpari BreR dtheroSén &mf@Sion was
and sol vent green and AOT (0.25g were

Pl G e ST OUET iAol PROE I P fRnat BAERS: or
having 75% v/ v of discontinuous phase. -Exanple8a The
above emul sion was sprayed into liquid nitrogen from

brush. The frozen emul sion was placed in a

Thd aiRE %nﬂrsloﬁ rwa@Vpﬁa”cﬁd Glhh b*e@keﬁ MARh WS%G@WH@@ hrl’fbgbr'i“&) freeze the
f or m_of | e 8b The above enu

wder .
emygion: Jge f"?nzeél eﬂé’ﬁ@@ in %P eLWRS NRcae B ferrq q"ard?vémiﬂ‘t tp S'Qj%ﬁ porous
molil§edoBgRpbdi&s AEAbiGE OMhe EARerf r 0zen enul sion in the

beaker was placed in a freeze drier overnight to give

a porous noul ded body shaped as the inside of the

ExheRer

An experiment was conducted in order to produce highly porous bodies containing a hydrophobic
dye, which bodies are soluble or dispersible in non-aqueous media in which the polymeric material
is polyvinyl acetate. These bodies contained about 33% w/w polymer, about 54% w/w surfactant
and 13% dye. The bodies were prepared by freezing a water-in-oil emulsion in liquid nitrogen. The
emulsion comprised a continuous toluene phase containing polyvinyl acetate and the dye and a
discontinuous phase comprising water. Sodium dioctylsulfosuccinate (AOT) was used as the
surfactant.

A 2.5% solution of polyvinyl acetate in toluene was prepared by adding polyvinyl acetate (PVAc My,
= 83000) to toluene. A sample of the solution (12ml) was stimed with a type RW11 Basic IKA
paddle stimer and solvent green 3 dye (0.12g) [Please check this seems higher than in other
examplesjand AOT (0.5g were added followed by water (12ml) to form an emulsion having 75%
v/v of discontinuous phase. '
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Exanpl e 9 An experinent was conducted in order to

produce highly porous bodi es contai ning a hydrophobic
waelg@s/0v#sich bodi es are sol ubl e or di spersibl e PEI/EP2004/014755

non- aqueous nedia in which t ge polymeric material is

pol yvi nyl acetate. These bodPés cont ai ned about 33%

w w pol yner, about 54% w w surfactant and 13% dye The

bodi es were prepared by freezing a water-in-oil
A bearer wagplaged in @ Higmepsiatiq Yessrl iVhatisdhiathand liqyid nitrgeh wasplaged in both

the Cﬁéﬁﬁér %H@lﬂﬁa @@bé!el‘rﬁ‘e BfaE8n pRphRY @bB\Qb Wl é(ddeﬁ)dropﬁﬁs%tfﬁiﬁa needle
a di sconti nuous g ase conprisi

[G%$ éﬁ’] t° @Ggﬂlu‘i’r{“ﬂ?%ﬁﬂfy‘i‘@ BeIREE UG S8 FEAPP %’?Qel%‘@w dbe beaker
waé Bi§cedliH 4 Pdeiza Bfier oferdighe 9 |s|dl‘iéri@él b@ids@@érﬁé&ém@mrﬁ}? etate

in toluene was prepared by addi ng pol yvinyl acetate

(PVAc Mv = 83000) to toluene. A sanple of the solution
Exdndpleid was stirred with a type RM1 Basic | KA paddle

stirrer and solvent green 3 dye (0.12g) [Pl ease check

this seens higher than in other exanplesjand AOT (0.5g

An \eﬁpﬁéﬁnﬁﬁm combilickybeinl oRdér wadreduck highly)pokols fb@dl& @dhtalnlng a hydrophilic
5% v/ v. of discontinuous

sjon havin
ey B POdns pAe o sPersih o e FEe P Pobgerc materal

is dol%tgr%he Amglsd bstidsofthihe SISt B6% Wl FORFhet, @\b&ﬁﬂ B%t WA surfactant and
and the vessel. The en‘FI Si on prepared above was

abogis e Bf5wd ecbodied Werg PrRRaiH B fTegzing @ We-Trell emvisioninfighig nirogen.

ThelighiuR@an cd)rgprtsE@ dJ%@iﬁm[lodsbS b%h@xaﬁ\e?ﬁhé%@ EREAHIngS Yohdiene and a
e beaker. was aced in _a freez

G RTiplESR G590 SRR e SOUT GHCARBVIGRLGEgIR A OT) vies used

as h&xapket. 10 An experi nent was conducted in order to

produce hi ghly porous bodies containing a hydrophilic
dye, which bodies are soluble or dispersible in

A 'rmmsaiqtimompdme@/reae nm chIUh@kanbhﬁaspsﬂew@d b d@iﬁl’h@ (¢ !styreﬁe (PS ex

POl RSN My SOLBR o P AT A ST H S BIHIE (003 s stired wih a

p@iRW1 1" Beeic sl pasilerdtirgr apd a@err © 054@) ahd &€ aguegusolution of methyl orange
-in-qil_ emnmul si TeerruIS|on

It
©83hr adiedo oFhen At Byes sy R Ao B 1 ng
pol ystyrene and a dlscontlnuous phase conpr|5|ng wat er
Ay S8 S A M e A e ves
pladed ircy ftdezbererneemipis tcml\mcwcmd bbylesinl theigmudh powgsrene (PS
ex

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

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

dye, which bodies are soluble or dispersible in non-aqueous media in which the polymeric material
is polystyrene. These bodies contained about 60% w/w polymer, about 16% w/w surfactant and
about 24% w/w dye. The bodies were prepared by freezing a water-in-oil emulsion in liquid
nitrogen. The emulsion comprised a continuous cyclohexane phase containing polystyrene and a
discontinuous phase comprising water and the dye. Sodium dioctylsulfosuccinate (AOT) was used
as the surfactant.
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Pol ysci ences | nc Mv = 30000) to cycl ohexane. A sanple

of the solution (2m) was stirred with a type RM1
wBawso73sKA paddl e stirrer and AOT (0.054g) andP@MEP2004/014755

aqueous sol ution of nethyl E@nge (0.16g9) were added

to forman enul sion having 50% v/v of discontinuous

phase. The above enul sion was sprayed into I|qU|d

b}rgﬂﬁn froman airbrush. The frozen enul sion wa
A B%esaliion of e, B aydoBPrEe WS RIEPETEY g adding: BoShrene (PS  ex

Polysitiness e ke 30000y Sid (ﬁl tmw@i@r(o o8 heoflits %%ldhbké?ﬁ tA Qﬁnple of the

<ol 58 R amainpanih  Rbe Sl e 49bactlecias ane e B8 Fnd veter

(@rAyWwers Beded teRfoEm mémmgmwr@@o%m/\nﬁ&@éonﬁrmoﬁg @dyse highly
porous bodi es containing a hydrophobic dye, which

bodi es are sol ubl e or dispersible in non-aqueous nedia

Thé abowhleﬁimlstohe/va@csbwﬁd in® IiGit Siffogén fho‘ﬁn mlam!ighr TSHozER %ﬁﬁlsuon was
Qﬂf cont ai ned. about 60% w/ w I%H about 16% w/

pla Resaunah ayemightle ghaBRraysogipein thefeminiairegdeter e

prepared by freezing a water-in-oil emulsion in liquid

ni,tr | sion conprised_a continuou

The iR gR AP W GSE TS AP APTIB0) Be Poesks (gl mcvclohexane (2 a

20'd ma oAk  Nsgpdadphase conpri sing water and the dye.
Sodi um di octyl sul fosuccinate (AOl) was used as the
surfactant. A 10% sol uti on of styrene in cycl ohexane
was prepared by addi ng pol ystyrene (PS ex Pol ysci ences
I nc Mv = 30000) and oil blue dye (0.08 W% to
cycl ohexane. A sanple of the solution (2m) was
stirred with a type RM1 Basic | KA paddle stirrer and
AOT (0.054g) and water (2m ) were added to form an
ermul si on having 50% v/v of discontinuous phase. The
above enul sion was sprayed into liquid nitrogen from
an airbrush. The frozen enul sion was placed in a
freeze-drier overnight to give porous bodies in the
formof a powder. The dissolution tine was determnm ned
using a sanple of the powder (0.1g) in cycl ohexane
(2m) at 20C and was 11 seconds. CLAI M5 1) Porous
bodi es which are sol uble or dispersible in non-aqueous
medi a conprising a three dinmensional open-cell lattice
containing (a) 10 to 70% by wei ght of a polyneric
material which is soluble in water inmm scible
non- agqueous
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media and (b) 30 to 90% by wei ght of a surfactant,

sai d porous bodi es having an intrusion vol une as
wore@srsde by nmercury porosinetry of at | east aPOUEPB04/014755

m /g 2) Porous bodies as clgpned in claim1l wherein

the bodies are in the formof powders, beads or

nmoul ded bodi es 3) Porous bodies as clained in claim1l

or claim2 wherein the polyneric material is a

honopol ynmer or copol yner ﬁi&@ﬂﬁronrone or nore of the

foll owi ng (co)nononers: - Alkenes di enes; ur et hanes;

vinyl esters; styrenics; alk (neth)acrylates aIkI

1) Rarpishiyediasy whieh a'@sSdUPﬁeerﬁ'%P@ eolﬁ’r RQrgageoU; megia é@'ﬁlé’ls@g a three

dumbﬁ@rcﬁﬁﬁopeﬁtﬁélﬂﬁﬁoe camé]brﬂg i des, esters; ethers,
i sot hi ocyanat es; srlanes srloxanes

@) %Qﬂ%?@dn@éwe@rtr%% Relyreers Aeptaripbieh '8 seluie Royaler igmisskle nen-aqueous
me@@gndal i phatic acids; aromatic and aliphatic am nes 4)
rous bodies as clainmed in claim3 wherein the

(b)%tp)gapré»rqy@/ergg{tgp,sgrfactag »pol ystyrene or pol yvinyl acetate

saidPpor&ey Bdfes MRGhEan RFusidnaVolipst 49 maitirddl RCReiciY plodimBlry of at least
erein the porous polyneric bodies have water soluble

aboyhist wat er i nsol ubl e materials incorporated into the
poI yrrerr c lattice 6) Porous bodies as clained in cl ar m
rein the water soluble material is selected fro
2) F\’H&?L@rbog'@? abramed inselims!. Wigseie fecodigs e ip thfoiPeR efeqowders "beads or
mo@ddd paalegd al um ni um chi or ohydrate; transition netal
conpl exes used as bl eaching catal ysts; water sol uble
pol yners; diethylenetriam nepentaacetic acid (DTPA);

3) H@rduﬁbbweﬁytrmn daiiny! GtlcaPi@Whartth Blaap@imediie Matdraliig ¥homopolymer
reater tha} chai nﬁgge?q&‘h or xtures thereof 7)

or ORI TBRAG 08" oR Opngie OVANGLCHMONIAEEEi n t he wat er
Alkérids:Qlisheb;eurehbidst ain Iesteﬁseétﬁ@ﬁuw arkrr qmetarat:ﬂyme@ ram@r (ﬁieth)acrylamldes

ent s antl dan ent i ni n
U T v ?@ " AR s AR dRsa S, carbontes
|sotlﬁi5@éhétes friidsC siordrds;t sishongs; 2gsHatic ,aglé l@r@g&t@@hﬁrbl@nﬂﬁmatrc and
tectl ngagent S: each or eac
a""ﬁ'@@ﬁ'é@@[‘é’aﬁ%\%a&% S insecticides; pesticides;
her bi ci des; perfunes or precursors thereto
4) I%)l(g&rv e iqggg plg{rme r|nec armSSO\;vr?erérrl? (fahreergoﬁlrneﬁg ?nra é\:lersu E)olys%/lreln% or polyvinyl
acetate

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

6) Porous bodies as claimed in claim 5 wherein the water soluble material is selected from water
soluble vitamins; water soluble fluorescers; activated aluminium chlorohydrate; transition metal
complexes used as bleaching catalysts; water soluble polymers; diethylenetriaminepentaacetic acid
(DTPA); primary and secondary alcohol sulphates containing greater than C8 chain length or
mixtures thereof

7) Porous bodies as claimed in claim 5 wherein the water insoluble material is selected from
antimicrobial agents; antidandruff agent; skin lightening agents; fluorescing agents; antifoams; hair
conditioning agents; fabric conditioning agents; skin conditioning agents; dyes; UV protecting
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hydr ophobi ¢ polyneric materials and m xtures thereof.

8) A nethod for preparing porous bodies which are
wa@eloars4er di spersible in non-aqueous nedi a CRPOPEPR04IQ14755

a three dinensional open-cel]) lattice containing (a)

10 to 70% by weight of a polymnmeric material which is

sol uble in water imm scible non-aqueous nedia and (b)

30 to 90% by weight of a surfactant, said porous

agemsi bleachiii blerg RIRCUTS IS, BSIONBS NSHAICRRS: Resigice tietbigides; perfumes or

preBREGS!T theReY Oﬁavamhgy 6raretBisBrs N #oked; Sﬁ‘aﬁﬁébéaﬁ&my ObetRé  materials;
| east about %ﬁﬂ% nprising the steps of

hydserhobigipelgnesis "?%tﬁ"? mpdukas bt t he pol yrrerl c

material and the surfactant in a l[iquid nedi um b)
,growdlngaflwdfreezm medi um at a tenperature _
medodifrePrensAng BYIP\ Bodjes R $oibley qujg'ﬁ)@lfs din UiRf-agyeous media

corﬁ&@hga%rémbmswbrbpaﬁ-eéutﬁmdéﬂcbmﬁ.ﬁge fluid freezing

a tenperature bel ow the freezmgi poi nt _of

@) ﬂﬂéo TQ‘Vq QY we'ﬁ@cﬂf 8 RPlsericomaaral whichis seldkle (evatey imgpisciple non-aqueous
mea,égﬁ@e the I|qU| d medium and d) freeze-drying the
mediumto formthe porous bodies by

(b) ?’%W&Qéll bdee'th@caISP@ﬁ‘aﬂ‘ medi um by sublimation. 9) A
r&ﬁ%cboéﬁs ﬁé\/ﬂg@ﬂ%tﬁﬁor@b@nﬁ@ S MBRABH By BRUS PBloER®tY (as hereinafter

i um is acconplished by spraying an

des&ﬂ‘%ﬁﬁ’?@@ﬁ'%?@@ﬁw%l | emulsion into the fiuid freezing

corfiiding e skRys &f oppi ng drops of a water-in-oil emulsion
into the tluid freezing nmediumor by pourin

a

wat &) - i nPeYifingapintimalp "i"ﬁ‘{r% Oféh%mnﬁﬁﬁteﬂﬁéﬂgﬁ'@ Jurfectant in a liquid
enugbig i n the nould. 10) A nethod as claimed in b)
claim8 or 9 wherein the polyneric materjal is
honopol yREYidiag a i Besring madivgtat p (esmreriee sifecis fer @P'C{Wéeez'”g the
f ol il rtiiung 0) rmnomsrs - Al kenes; dienes; urethanes;
Vi nt\;c)f: esters; renl cs; al k%q (rret h) acryl ates; al ky

)

ac?cgﬂ"%ﬂﬁhaé d miediumm waibrtye B raering magium,at %twe@mre below
the Wr@ézﬁf@spom%ﬂﬁﬁﬂﬁwd ﬁféHMﬁif fordgserio®sHesivé to rédidlfdeze the liquid medium; and

car honat
8 Freeze—drylng the frozen liquid medium to form the porous bodies by removal of the
liquid medium by sublimation.

9) A method as claimed in claim 8 wherein the cooling of the liquid medium is accomplished by
spraying an atomised water-in-oil emulsion into the fluid freezing medium; by dropping drops of a
water-in-0il emulsion into the fluid freezing medium or by pouring a water-in-oil emulsion info a
mould and cooling the emulsion in the mould.

10) A method as claimed in claim 8 or 9 wherein the polymeric material is a homopolymer or
copolymer made from one or more of the following (co)monomers:-

Alkenes; dienes; urethanes; vinyl esters; styrenics; alkyl (meth)acrylates; alkyl (meth)acrylamides;
(meth)acrylonitrile; vinyl ethers;  imides; amides; anhydrides, esters; ethers, carbonates;
isothiocyanates; silanes; siloxanes; sulphones; aliphatic and aromatic alcohols; aromatic and
aliphatic acids; aromatic and aliphatic amines

11) A method as claimed in claim 10 wherein the polymeric material is polystyrene or polyviny
acetate
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I sot hi ocyanat es; silanes; siloxanes; sul phones;

al i phatic and aromatic al cohols; aromatic and
wa@bdophztsu€e aci ds; aromatic and ali phatic am neBCIWEP2084/014755

method as clained in claim g wherein the polyneric

material is polystyrene or '% lyvinyl acetatel2) A

method as clainmed in any one of clains 9 to 11 wherein

e surfactant is non-ionic, anionic, cationic,

12)&@%1@@ 25 Glaynedin 2ay one Gsleims® tad 1 cvharele freisyriagapt | i Aen-iginic, anionic,
catiGhi@ oPBniferbflc 12 wherein the surfactant is solid at

ambi ent tenperature 14) A nethod as clained in any one

of claim9 to 13 wherein the surfactant has an HLB
13)‘#@%@@0@53 Blaifed lrilé:ﬁy MeBrEBRE $B 12| et thiesufdtianod %olféi at ambient

claims 9 to 14 wherein the surfactant is selected from
tempeiRlYE/| at ed tri gl ycerides; fatty al cohol ethoxyl ates;

al kyl phenol ethoxyl ates; fatty acid et hoxyI at es; fatty

am de et hoxyl at es; fatty am ne et hox S; sor bi
14)4) rl@%%@%%a'm%t R 9P3é9'@c9f &8y todld V‘Qlekeé[h% clagfjhgs pn HEB value of 3
toeet hoxyl ates; pluronics; al kyl polyglucosi des st ear ol

ethoxylates; al kyl polyglycosides; aIkerther

sul fates; al kyl et her carboxyl ates; al kyl benzene

15)34 He%éta@%lam@ﬂdktﬁ |aﬁ Bﬁ’é oPHRB 03 e wiskirah ke surfactant is selected from
sul f osucci nat es: sul fonates: soa

efh@wlateéttaqivcewewﬁﬁyc%tmelﬁwoamat@s akyieh n%ﬁt%@ﬁ/ﬁé?@eféﬁy acid ethoxylates;

fattmhuaé Emaxwatésf @t@adfnaﬁe ?ﬁ@&lﬁﬁgas?%‘méh a’tllédﬁ@ét@sl f%thk/létt@dl §drl§t@n alkanoates;
n

ko P e e IO ] PONoRRDSHESIAT S atSr oY YNBSS alyieter

SulfSIRSP eikgEHier mmﬁm& Ugkyadehael %utcﬁnateg U|aﬂk6)Bth§|’m phosphates; ~ dialkyl
ul T onxon I
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theesiul si on 18) A nmethod as cl ai msd [ n claim 16 wherein
t he di sconti nuous phase of the emnul sion conprises 20
to 60% by vol une of the enul sion

16) A method as claimed in claim 9 wherein the intimate mixture is a water-in-oil emulsion

17) A method as claimed in claim 16 wherein the discontinuous phase of the emulsion comprises
10 to 95% by volume of the emulsion

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

19) A method as claimed in claim 16 wherein the discontinuous phase of the emulsion is selected
from alkanes; cyclic hydrocarbons; halogenated alkanes; esters; ketones;
ethers; volatile cyclic silicones and mixtures thereof

20) Solutions or dispersions comprising a polymeric material and surfactant formed by exposing the
porous bodies of any one of claims 1 to 7 to a non-aqueous medium.
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