- 1 POROUS MATERI ALS AND METHOD OF PRODUCTI ON THEREOF 5 Technica
Field The present invention relates to porous nmaterials that are

'sol ubl e or dispersible in aqueous nedia and to nethods of 10
produci ng such porous materials. Background of the Invention 15 Qur
co-pendi ng i nternational patent application PCT/ GB03/03226 descri bes
the formati on of porous beads conprising a three di nensional
open-cell lattice of a water- sol uble-pdlyneric material with an
average bead dianeter in the range 0.2 to 5mm 20 These are
typically "tenplated” materials fornmed by the renoval of a

non- aqueous di sperBEROYH ANTERIANSaAKD QIETHOT €FNRROPICISEDNE MHESRoy. The
beads are freeze-dried to renove the bulk of the agueous phase. This
| eaves a 25 "skeletal' formof the emul sion behind. The beads
dissolve rapidly in water and have the remarkabl e property that a
wat er i nsol ubl e conponent dispersed in the enmulsion prior to drying
can al so be dispersed in water on solution of the beads. Surfactant
is typigally present as an emulsifier. 30 - 2

Technical Field

The present invention relates to porous materials that are
( soluble or dispersible in agqueous media and to methods of

10 producing such porous materials.

Background of the Invention

15 Our co-pending international patent application
PCT/GB03/03226 describes the formation of porous beads
comprising a three dimensiocnal open—ceil lattice of a water-
soluble polymeric material with an average bead diameter in

the range 0.2 to Smm.

{ 20
These are typically ‘templated’ materials formed by the
removal of a non-aqueous dispersed phase from a high
internal phase emulsion. The beads are freeze-dried to
remove the bulk of the aqueocus phase. This leaves a
25 ‘skeletal’ form of the emulsion behind. The beads dissolve

rapidly in water and have the remarkable property that a
water inscluble component dispersed in the emulsion prior to
drying can alsc be dispersed in water on solution of the
beads. Surfactant is typically present as an emulsifier.

30



There are many instances in personal care products such as
deodorants, skin and hair cleaning or care products or in household
products such as laundry cleaning and care products or househol d

cl eaning or care products for hard and 5 soft surfaces where it is
desirable to adm nister hydrophobic materials in an aqueous

envi ronnment. Because of the hydrophobic nature of these materials
they are often reluctant to di sperse ion.an aqueous environnent. A
non- limting exanple of such a material is Triclosan"" (also 10
known as Irgasan''), a chlorinated di-phenyl ether conpound
(5-Chloro-2-(2,4-dichloro hepno LS | i u
antibacteFﬁg§r%dﬁﬁ%dﬂ%n%uggggg%%%g g%a#%ﬁaﬁgézoFéﬁgef#%E&§EF%?%%F as
neutral pkieddowotit s, bek pdvans ageduscl eahavie ar meass pebduapisdloy in
formng a solution_of Triclosan without the 15 use of speci al

sol vents GRUFRAIALFREVTHE Prelent iﬁVBﬁFYoﬁIFEH&BHCQBﬁeEQH%r1the
product | 0%%&?&% €S W SOnE1E e%aﬁs?ﬁg,soenea%; phobave o el Haevelhy

of surfac present. 6 20 Brief Descfiption of the Invention In

accor dancesofit hewarfacst alspeet iof ishéeshvehl eohp ehwieiister25

provi ded a porous bpdy which is soluble or dispersible in aquequs

nmedi a comﬁéé%?éﬁ%?%ﬂr@%gﬁFh%%§i6ﬂa?no?ﬂu§ﬁasmgpgﬁronment' ecause of
enui si on- teem 1) b OREP: 6chhthabt beerBOBBr hat8giadk tBeP5UMe offtan

wat er - sol ubl e pol ynmer, _ _
- reluctant to disperse in an aqueous envircnment. A non-

C' limiting example of such a material is Triclosan™ (also

10 known as Irgasan™), a chlorinated di-phenyl ether compound
(5-Chloro-2-(2,4-dichlorophenoxy)phenol) . This is a widely
used antibacterial compound but is only sparingly soluble in
water at neutral pH. It would be advantageous to have a
means of rapidly forming a solution of Triclosan without the

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

which are not beads and which have lower levels of surfactant

present.

Brief Description of the Invention

In accordance with a first aspect of the invention, there is
25 provideda porcous body which is soluble or dispersible in
acqueous media comprising a three-dimensional o©il and water

emulsion-templated open-cell lattice comprising:

a) 10-95%wt of a water-soluble polymer,
30

b) <5%wt of a surfactant, and,



-

30 b) <59t of a surfactant, and, 3 C) a hydrophobic nmaterial to be

di spersed when the water- sol uble polyner dissolves, wherein the
porous body has an intrusion volunme as neasured 5 by nercury
porosinmetry of at least 3m /g, and, with the proviso that said
porous bodies are not spherical beads having an average bead

di aneter of 0.2-5.0mm The present invention also provides a nethod
for preparing 10 water dispersible ar jater sol uble porous bodies
whi ch are soluble or dispersible in non-aqueous nedia conprising an
oil and water emulsion-tenplated three dinensional open-cell lattice

ini 0 %R h |
com a1 15,10 12 53 i oL 3 gLt b b S

sai d pOfOU@ob@El@Spbaymag amssbnbéuslon volune as neasured by nercury
porosinetry (as herinafter described) of at |east about 3 m/g, and,
with the proviso that said porous bodies are not spherical beads
having an Qﬁ%&ggﬁ prad gk@ﬁgt%5d9fhgs a0 1P 300 VBRI 2 L0heasured
conprising the steps of : a) providing a water-in-oil emulsion in

whi ch the bgnmneroouy pphasémetwpr pfestt Reasdl ymdricc weder vl thardhaany
SurTaCtant Bglgoagﬂegu n%db%gh%s bodies axre not spherical beads

having an average bead diametexr of 0.2-5.0mm.

——

The present invention also provides a methed for preparing

10 water dispersible or water soluble porous bodies which are
soluble or dispersible in non-agueous media comprising an
0il and water emulsion-templated three dimensional open-cell
lattice containing 10 to 55% by weight of a polymeric
material which is soluble in water, and, less than 5% by

15 weight of a surfactant, said porous bodies having an
intrusion volume as measured by mercury porosimetry (as
herinafter described) of at least about 3 ml/g, and, with
the proviso that said porous bodies are not spherical beads

having an average bead diameter of 0.2 to 5mm: said method

T
. v

20 comprising the steps of:

a) providing a water-in-oil emulsion in which the continuocus
phase comprises the polymeric material and any surfactant

in a agqueous medium

25
b) providing a fluid freezing medium at a temperature
effective for rapidly freezing the aqueous medium;
a) cooling the water-in-oil emulsion with the £fluid
30 freezing medium at a temperature below the freezing

point of the liquid medium for a pericd effective to



b) providing a fluid freezing nediumat a tenperature effective for
rapidly freezing the aqueous nedium c¢) cooling the water-in-oi

emul sion with the fluid 30 freezing nediumat a tenperature below the
freezing point of the liquid nediumfor a period effective to 3a
rapidly freeze the liquid medium and d) freeze-drying the frozen
liquid nmediumto formthe porous bodies by renoval of the liquid
medi um by 5 sublimation. The cool ed enwhksion retains its structure
when the bul k of the phases are renoved | eaving a solid,

pol yner-containing lattice. The lattice so produced is characterised
by a large 10 s -a ' eat Ly [,SLS e solution of its
conponents. 4 -y%é?§?Yegg e%%?#%?ig%sg?htﬁgaﬁﬁéén?%gh I n order that
the present invention may be better understood and carried forth
into practjce, [t is described bel.ow with.reference 5.to_variqus
preferred $kat uf%%eéﬁagﬁﬁjrflgcﬁpﬁr LERB5H; HP%S Wﬁﬁé?’lmsgf’ugpgmpgﬁ?ner :
The polyneric neteshal bb&ids Bl erbabvhhabrweukd1bgule eeasudered as
"wat er sol ubl e" by those skilled in the art i.e. if it forms a
honogefieous sol sbbhmahigater. Water sol ubl e pol ymers generally
possess pendant pol ar or

The cooled emulsion retains its structure when the bulk of

the phases are removed leaving a solid, polymer-containing

lattice. The lattice so produced is characterised by a large
i0 surface.area, which greatly assists the solution of its

components.



i oni zabl e groups (e.g. -CO -OH -N(R1)(R2) in which RL and R2,
which may be the same or different, are independently H 15 or (O to
C4) alkyl, -N(R3) (R4) (R5) ~ in which R3, R4 and R5 which nay be

the sane or different, are independently Hor (O to C4)alkyl,
-CON(R6) (R7) in which R6 and R7, which may be the sanme or different,
are Hor (d to ¢4) alkyl, - CH2CH2O-, -CO2H or salts thereof, -SO3H
or salts thereof 20 groups) on a backbdhe chain which may be

hydr ophobi c. Exanpl es of water soluble polyneric materials include:-
natural polyners (for exanple naturally occurring guns 25 such as

guar gum getfHCUSd HEAPrgPHien dfpehysacebaride such as dextran;

cel lul ose dertvatives 1or exanple xant han gum xyloglucan ceIIquse
acetate, methyl cellul ose, nethyethylcellul ose,

hydr oxyet hyl cell ul yl; ;

hydroxyprg%§lgé u?%gg E%gdgg%ﬁ%ﬁbpy H¥%8$Ih¥%q1o§§tF 5 iiﬁtOOd and
hydrOxyprQﬁMhh&HyEOethuiﬁS@'pr&ﬁﬁﬂﬁehydtoxsedésdﬁmﬂddub@&ew with reference
car boxymet hyl cel lul ose and its salts the sodiumsalt - SCMC), or
car boxérretwwapblﬁyérﬁ?%@?# Lﬁe@stélr&ﬁdaﬂgsp%ﬁtﬁ%l 1eFoPTEORXERBF® t he
sodiumsalt); honopol yners of any one of the nononers listed in

Table 1 below, 10 copolyners prepared fromtwo or nore nononers
|isted i nWater scluble polymer:

The polymeric material is a material that would be

10 considered as “water soluble” by those skilled in the art
i.e. if it forms a homogeneous solution in water. Water
soluble polymers generally possess pendant polar or
ionizable groups (e.g. -C=0, -0OH, -N(R:) (R:) in which R; and
R2, which may be the same or different, are independently H

15 or (Cl to C4)alkyl, -N(Rs3) (Rq) (Rs)* in which Ri, Ry and R;
which may be the same or different, are independently H oxr
(Cl to C4)alkyl, -CON(Rs) (R;) in which R6é and R7, which may
be the same or different, are H or (Cl to C4) alkyl, -
CH,CH,0~, -CO,H or salts thereof, -50;H or salts thereof

(- 20 groups) on a backbone chain which may be hydrophobic.

Examples of watexr soluble polymeric materials include:-

¢ natural peolymers {for example naturally occurring gums
25 such as guar gum or locust bean gum or a polysaccharide

such as dextran;

e cellulose derivatives for example xanthan gum, xyloglucan,
cellulose acetate, methylcelluiose, methyethylcellulose,
30 hydroxyethylcellulose, hydroxyethylmethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose



Table 1 below, and m xtures thereof 15 6 - Table 1 vinyl alcohol,

acrylic acid, 5 nethacrylic acid acrylam de, nethacrylam de

acryl am de net hyl propane sul phonates am noal kyl acryl ates 10

am noal kyl net hacryl ates hydroxyet hyl acryl ate

hydr oxyet hyl net hyl acryl ate vinyl pyrrolidone vinyl imdazole 15

vinyl amnes vinyl pyridine ethyleneglycol ethylene oxide

et hyl eneimne C. 20 styrenesul phonates 5ethyl enegl ycol acryl at es

et hyl enegl ycol nethacryl ate
(HPMC)} , hydroxypropylbutylcellulose,
ethylhydroxyethylcellulose, carboxymethylcellulose and its
salts (eg the sodium sait - SCMC), or
carboxymethylhydroxyethylcellulose and its salts (for

5 example the sodium salt);

e homopolymers of any one of the monomers listed in Table 1

(. below;

10 e copolymers prepared from two or more monomers listed in

Table 1 below;
and mixtures thereof

15



25 When the polyneric material is a copolyner it may be a

statistical copolyner (heretofore also knowm as a random copol yner),
a bl ock copolyner, a graft copolynmer or a hyperbranched copol yner.
30 Conononers other than those listed in Table 1 nay al so be

included in addition to those listed if their presence does 7 not
destroy the water soluble or water dispersible nature of the
resulting polyneric material. Exanpl es @f- suitable honopol yners

i ncl ude pol yvinyl al cohol, 5 polyacrylic acid, polynethacrylic acid,
pol yacryl am des (such as poly-Nisopropyl acryl am de),

pol ynet hacryl antgeie pol yacryl am nes, pol ynet hyl acryl am nes, (such as
pol ydi met hyl am no- et hyl - net hacryl ate and pol y- N- nor phol i no-

et hyl met hacriytate,—potyvimyt=pyrrotidone—16—potyviny| i m dazol e,

pol yvi nyl pyr|i dinenypotyevhglene-i nine and et hoxyl ated derivatives

t her eof . PerUCécfoigé %g. he bul k density of the porpus polyneric
bodies is prefer y_ih the range of from about 0.01] to about 0.2

g/ cnB, snor e |pr ehetadtyyfiemabaut 0.02 to about 0.09 g/cnB, and nost
preferably firomabout 0.03 to about 0.08 9/cnB. 20 Thge intrusion

vol une of tHe pdFEUsaBbdFes as neasured by nercury porosinetry (as
herei nafter deﬁf§éﬁ§ {Sm@ke!| €ast about 3 nml/g, nore preferably at
| east about 4 g, even

acrylamide methylpropane sulphonates
(' aminoalkylacrylates

10 aminoalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone
vinyl imidazole
i5 vinyl amines
vinyl pyridine
ethyleneglycol
ethylene oxide
ethyleneimine
(' 20 styrenesulphonates
ethyleneglycolacrylates
ethyleneglycol methacrylate

25 When the polymeric material is a copolymer it may be a
statistical copolymer (heretofore also known as a random
copolymer), a block copolymer, a graft copolymer or a
hyperbranched copolymer.

30 Comonomers other than those listed in Table 1 may also be

included in addition to those listed if their presence does



nore preferably at | east about 5m /g, and nost preferably at | east
~about 6 m/g. For exanple, the intrusion volune may 25 be from about
.3 mM/g to about 30 m /g, preferably fromabout 4 m/g to about

25m /g, nore preferably fromabout 10 mM/g to about 20nl/g.

I ntrusion volume provides a very good neasure (in materials 30 of
this general type) of the total pore volume wthin the porous bodies
of the present invention. - 8 The porous bodies may be in the form
of powders, beads (but not spherical beads having an average bead
dianeter of 0.2 to 5 mm) or noul ded bodi es. Powders may be prepared

by the di %9%@5@%@;& eRE Qgggyssggqb@é bR &;Qe?IegﬁggBéngB?é. BhtPre of

di sintegration o es during ot stages o producti on
process. PtetereedlfongspatgmeriC totarpewders of a nunber average

di anmeter of less than 0.2mm nore preferably in the range 1-150

m crons, non-spherical particles in the size range 0.2-5mm and, 15

0 partlcIegxamglandb98shﬁtgbnethamogamymEeﬁoyﬁcb@dee§oa§vga kh@&éhol
The .porous bodi es of the present invention include within t 20

latticé hyEPBTgSiﬁEEY%lﬁ‘aP%HiaI EO%WséhGngé%ge@l%ﬂ%enp?ﬂféasw}ﬁwﬁ@s
bOQ'es ar e (di,SReLsedol P-R01 89HE8HS1 FRIL Yahi B FPEESE PRt ALO8Dami de ;

polyacrylamines, polymethylacryvlamines, (such as
polydimethylamino-ethyl-methacrylate and poly-N-morpholino-
- ethylmethacrylate, polyvinyl-pyrrolidone,

10 polyvinylimidazole, polyvinylpyridine, polyvethylene-imine

and ethoxylated derivatives thereof.
Product Form:

15 The bulk density of the porous polymeric bodies is
preferably in the range of from about 0.01 to about 0.2
g/cm®, more preferably from about 0.02 to about 0.09 g/cm®,
and most preferably from about 0.03 to about 0.08 g/om’.

{ 20 The intrusion volume of the porous bodies as measured by
mercury porosimetry (as hereinafter described) 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

25 be from about 3 ml/g to about 30 ml/g, preferably from about
4 ml/g to about 25ml/g, more preferably from about 10 ml/g
to about 20ml/g.

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

porous bodies of the present invention.



aqueous nedi um of such hydrophobic materials is nmuch i nproved. The
hydr ophobi ¢ materials are incorporated into the lattice by 25

di ssolving themin the discontinuous oil phase of an oil-in-water

enul sion fromwhich the lattice is made. The present invention al so
includes, in a further aspect, solutions or dispersions conprising
wat er soluble polymer 30 9 and a hydrophobic material obtainable by
exposing to an aqueous mnedi um porous- bddt es according to the present
i nvention, wherein said bodies conprise the hydrophobic material. 5
The use of the porous bodies of the present invention facilitates
thi s di spefbeopoandsi oty eayedecrnables MydropifoldvdtLr ivdsds t ut
be di spersed nnrgFetfe tively than previously. This can greatly

i nprove t hBChcPPUREYC ﬁédﬁyQFHBﬁﬁb@E-ﬁﬁ@éﬁgﬂf?EQQMdkﬁmﬁ§@ﬁ¢9@ 0id
the case oboTsifihpsai mBudHSRCLSARLO" RRAMLILHLARe MBI Ny the

water but a large part of the Triclosan renmalns

t herefore @havatEQbaélontOﬁapobeuse@@dae@ tio dihepeficse oife duadtophobi ¢
material s gith 0|ntfmﬁ de roduc i S beln used. In this
case tHe porous &8s 0Pt R 6? lpﬁvg ©dn SWAd Sb8f66ﬁﬁhined in
t he produc@ro@ﬂ&tiohtpt&cd%@d by exp05|ng it to an aqueous
environnent, at which tinme the water-sol uble/dispersible |attice of

t he porous

E'\e%

Preferred forms are:

o

{

10 o powders of a number average diameter of less than 0.2mm,

more preferably in the range 1-150 microns,
¢ non-spherical particles in the size range 0.2-5mm, and,

15 e particles and bodies larger than Smm.
Porous bodies as carriers:

The porous bodies of the present invention include within the

TN

20  lattice hydrophobic materials to be dispersed when the polymeric
bodies are dispexsed in an aqueous medium. Dispersion into an

aquecus medium of such hydrophobic materials is much improved.

The hydrophobic materials are incorporated into the lattice by
25 dissolving them in the discontinuous oil phase of an oil-in-water

emulsion from which the lattice is made.

The present invention also includes, in a further aspect,
solutions or dispersions comprising water soluble polymer

30



body will break down rel easing the hydrophobic material. 20 The
porous bodies of the present invention may be used to introduce
hydr ophobi ¢ materials into products, for exanple, |iquid products
during the manufacture of the products. In this case the lattice of
t he porous bodies of the present 25 invention will break down when

t he porous bodi es contact an aqueous environnent during manufacture
rel easing the hydrophobic material Tna“formin which it can be nore
readily incorporated into the product being nmanufactured. 30 The
porous bodies of the present invention may be used to transport

mat eri al sahd ai hesrabobithewtean die divtconEdlat édy Hxkpontegptodaat s.
By converting liquid products into, porous bodies the need to
transportaﬁéﬁﬁésaﬁﬁgﬁﬁg BPrPPﬁu%ﬁ§%§ﬂ13ﬂ§°§ﬂhﬂ3k59r I BRTRGETR

si gni ficanteQst osavisAgeeand stakiehodilan RRdridle Malerh@hsophbsh are
potentially hazardous when 5 transported ina liquid form terials
whi ch wouhatbeizpoetentially unstable if stored or transported in
quui% form nmay be incorporated into the porous bodies of the
present invention and stored or transported with less risk of ~-

degradat i pRe udd cthehknperees addiedlomenenpiabdnt Unsiaklien facilitates
hydrophobic materials, for exanple vaccines,_vitan ns _or perfunes,
i nto this dispersion and in many cases enables hydrophobic materials

( to be dispersed more effectively than previously. This can

' greatly improve the activity of the hydrophobic materials. For

10 example, in the case of Triclosan, a dispersion of particles can
be made in water but a large part of the Triclosan remains

undissolved and therefore unavailable.

It may be required to disperse the hydrophobic materials at the

15 point where the product is being used. In this case the porous
bodies of the present invention will be contained in the pxoduct
until it is used by exposing it to an aqueocus environment, at
which time the_water—soluble/dispersible lattice of the porous
body will break down releasing the hydrophobic material.

20
The porous bodies ©f the present invention may be used to
introduce hydrophobic materials into products, for example,
liquid products during the manufacture of the products. In
this casge the lattice of the porous bodies of the present

25 invention will break down when the porous bodies contact an
agueocus environment during manufacture releasing the
hydrophobic material in a form in which it can be more

readily incorporated into the product being manufactured.

30 The porous bodies of the present invention may be used to

transport materials to sites where they can be incorporated



t he porous bodi es of the present invention nay protect them from

. degradation during storage prior to use. 15 Sone specific exanpl es of
products in which the porous bodies of the present invention may be
used are given below. These are given as exanples only and are not

intended to limt the applicability of the present invention. Those
20 skilled in the art will however realise that the porous bodies of
the present invention will have utilith? ih other areas not

specifically exenplified herein. Hydrophobic materials that are

rel eased fromthe porous 25 bodies of the present invention at the
time of usetwaprodncitisde: Bntdoncycbiray higentd, pfotuexanphes porous
triclosan l.i nbazol e, ¢t apyrox, ketaconi zol e, ) ]

pht hal i mB@&&?fhgﬁﬁn&e@ qud% L RrHTYV Einohi LhFEdAFoGRAs Pe

col | oi dal agbliver rezhi® i dth sighlifidiid dasek Wdvagentahar sg¥amp! e
zinc pyrithione skin lightening agents for exanple 4-ethylresorcinol

5 fluor eSERAGPRGENCS f GR tedERdl o WIR &1 e P oenvialby yhizarfipophehen

for.u 0 i as, .cott |l o | ycot t.on or

pol yes ergrﬁﬁggﬁ% P 3%13 g%gfu?tlgﬁjls%?&noﬁhdir}ﬁ%%?ln%fsag""erh%%? YR ExBfpl e

chol esterpbtehftially unstable if stored or transported in liquid form
may be incorporated intc the porous bodies of the present

invention and stored or transported with less risk of

(- degradation.
10
The incorporation of potentially unstable hydrophobic
materials, for example vaccines, vitamins oxr perfumes, into
the porous bodies of the present invention may protect them
from degradation during storage pricr to use.
15
Some specific examples of products in which the porous
bodies of the present invention may be used are given below.
These are given as examples only and are not intended to
. limit the applicability of the present invention. Those

L 20 skilled in the art will however realise that the porous
bodies of the present invention will have utility in other

areas not specifically exemplified herein.

Hydrophobic materials that are released from the porous
25  Dbodies of the present invention at the time of use may

include: -

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

zinc oxide.



antifoam ng agents for exanple isoparrafin hair conditioning agents
for exanpl e quaternary amoni um conpounds, protein hydrol ysates,
pepti des, ceranides and 15 hydrophobic conditioning oils for exanple
hydr ocarbon oils such as paraffin oils and/or mneral oils, fatty
esters such as nono-, di-, and triglycerides, silicone oils such as
pol ydi net hyl si | oxanes (e.g. dinethicone) and m xtures thereof 20
fabric conditioning agents for exanﬁ1éjquaternary anmoni um conpounds
having 1 to 3, preferably 2 optionally substituted (C3-C24)

al k(en)yl chains attached to the nitrogen atomby one or nore ester

groups; hydrgphiold €4 A5F froneeat t Fekesxatpheas zansuenese ialryest er f or
exanpl e sucrose tetra-tallowate; silicones for exanple
pol ydi et hyl si | oxane thickening agents for exanple hydrophobically

nodi fied 30.cellul ase ethers such as_modified hydroxyethyl cell ul oses
1o | ayes® T kA Ry eeS | SUEHA 05 ALt e S oot it | oo
fibres, skin or hair. UV protecting agents such as sunscreens for
exanpl e octyl 5 nethoxyci nnamate (Parsol MCX), butyl
met hoxydi ¥erfAaydreidiang {danissl £&7¥88kampdebenz Sphemaze-tEn{dkaanilyl)
M 40), ferulic acid. .

. thiophene for use on fabrics (such as cotton, nylon,

polycotton or polyester)in laundry products

e skin conditioning agents, for example cholesterol

10

o antifoaming agents for example isoparrafin

e hair conditioning agents for example quaternary ammonium
compounds, protein hydrolysates, peptides, ceramides and
15 hydrophobic conditioning oils for example hydrocarbon oils
such as paraffin oils and/or mineral oils, fatty esters
guch as mono-, di-, and triglyceridesg, gilicone oils such
as polydimethylsiloxanes (e.g. dimethicone} and mixtures
( thereof
20
e fabric conditioning agents for example guaternary ammonium
compounds having 1 to 3, preferably 2 optiocnally
substituted (C8-C24) alk(en)yl chains attached to the
nitrogen atom by one or more ester groups; hydrophobic
25 monoparticles such as a sucrose polyester for example
sucrose tetra-tallowate; silicones for example

polydimethylsiloxane

e thickening agents for example hydrophobically modified
30 cellulose ethers such as modified hydroxyethylcelluloses



bl each or bl each precursors for exanple 6-N 10

pht hal i m doper oxyhexanoi ¢ acid (PAP) or photobl eaching conpounds.

Di spersing the bleach fromthe porous bodies of the present

invention results in the bleach being nore finely dispersed and

reduces the spot damage seen when |arger particles of the bl each

contact a fabric 15 antioxidants for exanple hydrophobic vitam ns

such as vitanmin E, retinol, antioxial s based on hydroxytol uene

such as Irganox or conmercially avail able antioxidants such as the

Trollox series. 20 insecticides, pesticides, herbicides that are

stored as gpLiLdseemQsidbiensyhel are s duls WHGR A T84S P I O

liquid for spraying onto animals or crops 25 perfunes or flavourings

or precursofsbrheeet 6ibghar mekdnt icgallaior veterinary active

materials. There is a need for pharmaceutical conpositions which can

be taken by the consunmer w thout the need to ingest the conposition

30 with § difynK,-SHERLBWALRHE sTRERS GRS d M ablads e Wit 1

the noisture in the ora? cavity to rel ease the active ingredient

whi ch5i s t heathaggstadamptehd PagsodmiiCX)By butivdor por ati ng t he

phar mceut | £athy.cons KELELL DALY HAEL Y@arRl PAYe ) el SRR GBI AG &5
(Uvinul M-40), ferulic acid.

e bleach or bleach precursors for example 6-N-

10 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

15
¢ antioxidants for example hydrophobic vitamins such as
vitamin E, retinol, antioxiants based on hydroxytocluene
such as Irganox or commercially available antioxidants
{ such as the Trollox series.
20

* insecticides, pesticides, herbicides that are stored as
s0lid compositions before use but which are made up into

liquid for spraying onto animals or crops

25 e perfumes or flavourings or precursors thereto

e pharmaceutically or veterinary active materials. There is
a need for pharmaceutical compositions which can be taken
by the consumer without the need to ingest the composition

30 with a drink such as water. These compositions interact



5 pharmaceutical conpositions which neet this need can be prepared.
In a simlar way to that described above pharmaceutical and
veterinary active ingredients may be fornmulated so 10 that they

rel ease the active material into the nasal, occular, pulmonary or
rectal cavities or on the skin where they nmay act topically or they
may be absorbed transdernally to agtlgygtenically 15 By using the
appropriate polyneric material in the fFattice of the porous bodies

of the present invention, porous bodies can be nmade that renain
intact until the condi tions (for exanple tenperature or pH) change

to those un¥éfh WiccRdisspeisioh tdah Fethrcavhus & speteren BhA BEC2Pe

del ayed until 3 cartAi %Hiquqrsatﬂg&hh%zgmu dr}%ﬁcﬂ‘?éj Obns ﬁﬂékl tﬁg pH

has changed t0 a suitable value su occur as t orou
bodi es pa531dawmpdnau3ngruha pﬁﬁumaeaumh¢@aly1dﬁmwéﬂerrﬁatyredu¢ee

down the G t and p ous bodi i ch erse hydrophobi c
actives onl §° EHlfBIth %ﬁg] gﬁ%g B ghBYepRion,

condi ki ons ﬁ&%ma%e@%ﬁmc%&dﬁﬁllﬁ’lcg{s Vs-ﬁ{f‘éﬂ R &t a@ﬂiyeng@ae&aﬁ' BelO
be rel eased onIy in the intestine having passed through the stomach

intact. 30 Bxampiresi-of situations where the porous bodies of the
present invention are used to incorporate a hydrophobic 14
e In a similar way to that described above pharmaceutical
and veterinary active ingredients may be formulated so
10 that they release the active material into the nasal,
occular, pulmcnary or rectal cavities or on the skin where
they may act topically or they may be absorbed

transdermally to act systemically

1S e By using the appropriate polymeric material in the lattice
of the porous bodies of the present invention, porous
bodies can be made that remain intact until the conditions
(for example temperature or pH} change to those under
which dispersion can occur. Thus dispersion can be

20 " delayed until a certain temperature has been reached or
until the pH has changed to a suitable value such as would
occur as the porous bodies pass down the GI tract. The
acidity in the GI tract reduces down the GI tract and
porous bodies which disperse hydrophobic actives only when

25 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.

30 Examples of situations where the porous bodies of the

present invention are used to incorporate a hydrophobic



material into a product during the nmanufacture of that product
‘include: the introduction of hydrophobic materials such as S
fluorescers; enzynes; bl eaches; hydrophobic polyners for exanple
hydr ophobi cal | y nodi fi ed pol yacryl ates, silicones, hydrophobically
nodi fi ed pol yvinyl pyrrolidone, sul pha alkyl polysaccharides, Jaguar
and JR polyners; fatty alcohols or achds; dyes for exanple shading
dyes or black 10 dyes for col our recovery into |laundry products. the
use of porous bodi es according to t he present invention containing
hydr ophobi c_dye n,the manuf r saol

conposi ti oA%E gﬁﬁaitnEtPnFrBHﬁ 8F1&§%§§§ 9# A% ke
different ,hydrephohi-¢uAmterials enables a nanufacturer to produce a
single base formul ation into which the desired hydrophobic materials
may be introduced by the use of the appropriate 20 porous body of
the present invention. the use ofggrrous bodi es containin

hydr ophobi t &ﬁ%ﬂﬁ9E¥OQRﬁQ%P%I%%éF PPV BREREIRAE PUFEi 88 breaks
down t@  formmadidlersTNeisgnds; %@bé@é@xeﬁyaﬁa%ﬁbﬁhegpgiymers for

appropriate hydrophoblc ‘pol yrier s dep05|ted onto fabric inparts
crease re5|sﬁaﬁc@Lm'h%ﬁ%ﬁ?h@bﬁ@ﬂl#&ﬂW@@gfl@ﬁtm@lyaabyi@te$hesaéﬁ@@§es,

bodi es of the present i IVeNnti o Y. NGA LIS W4 B0 E08a0ne, sulpha

(m alkyl polysaccharides, Jaguar and JR polymers; fatty

alcohols or acids; dyes for example shading dyes or black

10 dyes for colour recovery into laundry products.

¢ the use of porous bodies according to the present
invention containing hydrophobic dyes in the manufacture
of water soluble inkjet compositions.

15

e the introduction of porous bodies containing different
hydrophobic materials enables a manufacturer to produce a
gsingle base formulation into which the desired hydrophobic

- materials may be introduced by the use of the appropriate

20 porous body of the present invention.

¢ the use of porous bodies containing hydrophobic polymers
which disperse into water as the lattice breaks down to
form a latex. The use of such latexes containing
25 appropriate hydrophobic polymers deposited onto fabric
imparts crease resistance or easy-iron properties to the

fabric.

The porous bodies of the present invention may include within the

30 lattice, water soluble materials which will be dispersed when the



30 lattice, water soluble materials which will be dispersed when the
15 polymeric bodies are dispersed in an aqueous nedium The water

" soluble materials may be incorporated into the lattice by dissolving
themin the Iiquid nediumfromwhich they are made. 5 Exanpl es of
suitable water soluble materials include:- Water soluble vitamns
such as vitamn C, water soluble fluorescers such as the

4,4" -bis(sulfo 10 styryl) bi phenyl di sodifurn sal t (sold under the trade
nane Tinopal CBS-X;, activated alum nium chlorohydrate; 15
transition netal conpl exes used as bl eaching catal ysts; wat er

sol ubl e pobPghEnrer sudivrdissperyedisperdesopin hal agueass dediger. ol The water
xant han gu r. pol yacr.ylates; . diethyl enetri.am nepentaacetic acid

( DTPA) : 205%%&%%%%&%1%‘%&%‘%%( }ﬁemp%crx@’%a%%i ALY %enga%FéQEngY

i nvention agRyséneintdeheni thi fhé eiduald eeiuiBt ebh akis MiceB, Walb Bede.
di spersed as 25 very small particles when the polyneric bodies are

di spersed in an aqueous nedium These materials may be incorporated
into t I i i i i i.h in . i,quid

medi uth?r o%&%ﬁfc‘%gibﬁfej %%?%%%Qg%%%ﬁ %?gl%rim%dg'.a%%fe{%jh% ltf%g}l ?L‘(:I es are

| ess than 1 micron, preferably less than 0.5 30 mcron and they are

i ncorporated into skincare products then .
e Water soluble vitamins such as vitamin C;

N

¢ water soluble fluorescers such as the 4,4’ -bis(sulfo-
10 styryl)biphenyl disodium salt (sold under the trade name
Tinopal CBS-X;

o activated aluminium chlorohydrate;
15 e transition metal complexes used as bleaching catalysts;

e water soluble polymers such as polyesters isophthalic
acid), gerol, xanthan gum, or polyvacrylates;
(- diethylenetriaminepentaacetic acid (DTPA);
20

or mixtures thereof

The porous bodies of the present invention may include
within the lattice, materials which will be dispersed as

25 wvery 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
ligquid medium from which the porous bodies are made. If the
particles are less than 1 micron, preferably less than 0.5

30 micron and they are incorporated into skincare products then



16 the particles will not be felt by the user as the dispersed

. porous bodies are applied to the skin. Surfactant: 5 Surfactant is
present at a |level of less than 5% in the porous bodies. The
surfactant may be non-ionic, anionic, cationic, or zwitterionic. C
10 Exanpl es of suitable non-ionic surfactants include ethoxyl ated
triglycerides; fatty al cohol ethoxylates; alkyl phenol ethoxyl ates;
fatty acid ethoxylates; fatty am de ethoxylates; fatty am ne

et hoxyl ates; sorbitan al kanoat es; ethylated sorbitan al kanoat es;

al kyl ethoxylates 15 pIuronlcs ;al kyl pol ygl ucosi des; stearol

et hoxyl at &4 FaghHicles il gotddas EJat‘npmést YREY adP et Bni hFpeTsed
surfactan y. et her carboxyl at es;
al kyl benz %g%%% oné%%%éh&%%&gﬂﬁﬁﬁgtﬂ%r ﬁ%osplgtes di al kyl

sul f osucci nat es; al kyl sulfonates soaps; al kyl sulfates; alkyl

car boxyl at es; alk¥l phosphat es; paraffin sul f onat es; secondary

n- al kane I > al pha-olefin sulfonates; isethionate

sul fonates. 25 Exanples of suitable cationic surfactants include
fatty amne salts; fatty diamne salts; quaternary amoni um
conpounds Supesiieer U aifeRittaits ;2 sigfohi @fn kesd achamt 83wt in the

porous bodies. The surfactant may be non-ionic, anionic,

cationic, or zwitterionic.

10 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;

15 pluronics™; alkyl polyglucosides; stearol ethoxylates; alkyl
polyglycosides.

Examples of suitable anionic surfactants include alkylether
sulfates; alkylether carboxylates; alkylbenzene sulfonates;
( 20 alkylether phosphates; dialkyl sulfosuccinates; alkyl
sulfonates; socaps; alkyl sulfates; alkyl carboxylates; alkyl
rhosphates; paraffin sulfonates; secondary n-alkane

sulfonates; alpha-olefin sulfonates; isethionate sulfonates.

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

sul fonxonium surfactants.

30 Examples of suitable zwitterionic surfactants include N-

alkyl derivatives of amino acids (such as glycine, betaine,



sul f onxoni um surfactants. 30 Exanples of suitable zwitterionic
.surfactants include N al kyl derivatives of am no acids (such as

gl yci ne, betaine, 17 am nopropionic acid); imdazoline surfactants;
am ne oxi des; am dobetaines. M xtures of surfactants nay be used,
however it is preferred 5 that only low |l evels of surfactant
(preferably less than 3%w, nore prgffgaply | ess than 1%w ) or none
at all are present. Method of Preparation: 10 As noted above, one
nmet hod suitable for preparing the porous bodies conprises the steps
of : cooling a polyner-containing, oil-and-water enulsion to a '

t enper at urEMEORHFFRIPR He *BhE 1 hudtsCpRasenBeEbESCEBILS, afdne oxides;
subsequent]._y: ﬁﬂg{' 15 the bul k of the continuous and di spersed
phases. AE%%?ilrm;%g%F?Urther aspect of the present invention, there
is provided a nethod the preparation of water dispersible or water

sol ubl e por.ous bodies conprising a three dinensjonal 20 ,open-cel
'attice COHCHHITR:OLC {io Y& 2Nb5 WeY ghe BFed: BOFyIeR ¢ initepraterred
which &s so{diblchiih M6k eTe@dls | €5SshPRAcL &M bYpyeFEREHIf, dess than
surfactant, said porous bodies having an intrusion volune as

measur ed B@Ewher diRse forestrebty (@SS heabi ASWEscPrbaeneoftagllleaste
about 3 mﬁ}%g@gglthe provi so

-

N Method of Preparation:
10
As noted above, one method suitable for preparing the porous
bodies comprises the steps of: cooling a polymer-containing
oil-and-water emulsion to a temperature at which the
continuous phase becomes solid, and subsequently removing

15 the bulk of the continuous and dispersed phases.

Accordingly a further aspect of the present invention, there
is provided a method the preparation of water dispersible oxr

water soluble porous bodies comprising a three dimensional

P

20 open-cell lattice containing: 10 to 95% by weight of a
polymeric material which is soluble in water and less than
5% by weight of a surfactant, said porous bodies having an
intrusion volume as measured by mercury porosimetry (as
herein described) of at least about 3 ml/g with the proviso

25 that said porous body is not a spherical bead having an
average bead diameter of 0.2 to Smm

comprising the steps of:

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

30 medium



25 that said porous body is not a spherical bead having an average
.bead dianeter of 0.2 to 5mm conprising the steps of: a) providing an
intimate m xture of the polyner in a liquid 30 nmedium 18 b)
providing a fluid freezing nediumat a tenperature effective for
rapidly freezing the liquid nmedium c¢) cooling the liquid nmediumwth
the fluid freezing 5 mediumat a tenpejature below the freezing point
of the liquid nediumfor a period effective to rapidly freeze the
liquid nmedium and (d) freeze-drying the frozen liquid nediumto form

t he 10 bodj,es [ val of.th iquid nmedi.um by sublimation. The

i nti mate %)xt u:%mofl%tq‘rl{1 guﬂ%%‘?atlrﬁe 14 1 oh B i %t e diRarature
preferably an aififddt-iwet €bremtsi o, GoRREESENEha Tl WRHS ymAqueous
phase containing the polyneric material and a 15 di sconti nuous oi
phase. Wen the porous body is to be in the formof a powder the

i foyth | ChUd ' b Lish b ' th
[ aui 0 medum SFarSran | nantd R eEE ok R Ehe b B b

freezihg nmedi umedBaroust bodi@spenatbeef belvefl tHeukded Zhodi e%ifRY d¥e the
made by pouri the liquid nmediuminto a nmould and cooling the
li qui d” nmedi um by FHe! fTHETR e i AP FRUPaneFRChiBReker Fe@1dly freeze

the liquid medium; and

( (d) freeze-drying the frozen liquid medium to form the

10 bodies by removal of the liquid medium by sublimation.

The intimate mixture of the surfactant in the liguid wedium is
preferably an oil-in-water emulsion comprising a continuous
aqueous phase containing the polymeric material and a

15 discontinucus oil phase.

When the porous body is to be in the form of a powder the
cooling of the liquid medium may be accomplished by spraying

the liquid medium, preferably in an atomised form, into the

N

20 fluid freezing medium.

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

freezing medium.

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

used will be well known to those gkilled in the art and the



- 25 process of the invention to nmake noul ded bodies, the liquid

- mediumis poured into a pre-cool ed nould surrounded by fluid

freezing medium The frozen liquid medium may be freeze-dried by
exposing the 30 frozen liquid mediumto high vacuum The conditions
to be used will be well known to those skilled in the art and the 19
vacuumto be applied and the tine takgn should be such that all the
frozen liquid nedium present has been renoved by sublimation. 5 In

t he case of noul ded porous polyneric bodies freeze-drying nay take
place with the frozen |iqui [ til] in the

%ng di um.s noul d.
Al t er nat i VeFy2™t h8 PRoZER 1 i%Pi%ﬁﬁ?nﬁ%ﬂﬁ/Qﬁkeﬁe%%Q%ﬁdfP%nﬁPﬁE that
moul d andy subggguenthnf ﬁ%%%;%‘cﬂrﬂéﬁurﬂ-%géheerw %-ﬂéghngea&egdﬁﬁg be

performed for up to around 72 hours in order to obtain the porou
bodi es ofsthé&ipeesent invention. The above process preferably uses
an oil-in-water emul sion 15 conprising a continuous aqueous phase
and a discontinuous oil phase. \Were present the surfactant can act

as ansenutsi £her casSubkagbanieds Wdahle dlyise A& si £1868e18rying
oil-in-water 20 enul sions %:eferably have an ALB value in the range
8 to 18. "mE HakeonlprAGoWs ti Ithehdswasn tlHearwid Medidam est bl $hohhe

compri sesy g, {8t ek 8L Wt §hehs, | PHS SR £t I NE CORLLAUGYS be
‘ removed from the mould and subsequently freeze-dried.
¢
10 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 an ocil-in-water emulsion
15 comprising a continucus agqueous phase and a discontinuous

0il phase.

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

<‘. 20 emulsions preferably have an HLB value in the range 8 to 18.

The discontinuous o©il phase of the oil-in-water emulsion
comprises a material which is immiscible with the continuous
phase, which preferably freezes at a temperature above the
25 temperature which is effective for rapidly freezing the
agueous medium and which is removable by sublimation during

the freeze drying stage.

The discontinuous o0il phase of the emulsion may be selected
30 from cone or more from the following group of organic

solvents:



phase, which preferably freezes at a tenperature above the 25
tenperature which is effective for rapidly freezing the aqueous
medi um and which is renovabl e by sublimation during the freeze
drying stage. The discontinuous oil phase of the enmulsion may be
selected 30 fromone or nore fromthe foll ow ng group of organic

sol vents: 20 al kanes, such as heptanep n-hexane, isooctane,
dodecane, decane; cyclic hydrocarbons, such as toluene, xylene,
cycl ohexane; 5 hal ogenated al kanes such as di chl or o- net hane,

di choro- eth i chiqrao-net hane (chloroform., fluoro-trichloro-
net hane aﬁh ?2??%%%1d%%géﬁﬁgﬁg?%fﬁe'e%f%ﬁ%wﬁthSSSCE?ﬂ§1 e

ket ones suchdasaRebut anone; ethers such as diethyl ether; 15
volatile cyclic silicones such as cycl onet hicone; and m xtures

t hereof 20 Preferably, the organic solvent conprises fromabout 10 %
to about 95 %y/v of .the enul sion,, nore preferably fromabout 20 %
to about 60 Egsyé? ???ﬁ%ﬁ%ﬁﬁRS&fSSPQQn?Si eoh%%i ° asSY Gphexane;

freezi pg point of cyclohexane is higher than that of water

¢ halogenated alkanes ,such as dichloro-methane, dichoro-
ethane, trichloro-methane (chloroform), fluoro-trichloro-

methane and tetrachloro-ethane;

€
10 e esters such as ethyl acetate;
e ketones such as 2-butancne;
e ethers such as diethyl ether;
15
* volatile cyclic silicones such as cyclomethicone;
and mixtures thereof

20 Preferably, the organic solvent comprises from about 10 % to
about 95 % v/v of the emulsion, more preferably from about
20 % to about 60 % v/v. A preferred solvent is cyclohexane as
the freezing point of cyclohexane is higher than that of water
and the specific heat capacity for cyclohexane is much lower than

25 that of water. This induces rapid freezing of the emulsion.

Preferably, the fluid wmedium is at a temperature below the
freezing point of all of the components and is preferably at
a much lower temperature to facilitate rapid freezing. The

30 fluid freezing medium is preferably a liquified substance



and the specific heat capacity for cycl ohexane is nmuch |ower than 25
-that of water. This induces rapid freezing of the enul sion.
Preferably, the fluid nmediumis at a tenperature below the freezing
point of all of the conponents and is preferably at a nuch | ower
tenperature to facilitate rapid freezing. The 30 fluid freezing
mediumis preferably a liquified substamce 21 which is a gas or
vapour at standard tenperature and pressure. The liquified fluid
freezing mediummay be at its boiling point during the freezing of

the |iqui dHed um of d HRY. ol ed W, il ng _pojnt by
external cooling 5 né%%%. THEQ§?€?d£?rg%§F§§E§E5%5§F%%§ §9§%V%cted
from one @resmye .ofThdel fghl Deagf juddpfrekging abfiuk eavd B t4t0ges

(b.p. -196Q)., .liquid nia (b.p. -33'C, liquified noble as such
as argon, 4%*&59<§?ﬁé¥¢§kﬁ%%%dﬂﬁ§dﬁﬁ%%F%ﬁﬂ Sfichhgstiquid medium or it
triChIOroetﬂykﬂﬂ%odﬂﬂdﬂﬂﬁ|b@ﬁ&%ai@@n§o§y§ﬂgaﬁﬁFﬁeoﬂggB%gkrn%gaﬁq?ling

hexane, di et hyl butene, isoheptane or cunene. Xt ur 0
liqui o afge8§l-i Fhearfdon dli iosealei mpymed Sombsayskd aslethedf lfuicth one ox

freezing ju f.suitable mxtures_.include, chlqroformor
acet one aﬁgggbgkﬁ%§%$E%ﬁﬁﬁﬁg§§ﬁé;r?g97giﬁﬂﬂlgi%fﬁylEéHHé G reFsd
carbon di dyi.ge (1B@UQ)., Uiapdihe dhutbish aedhup i s35eapyedi dutirg ol 828«
dryi ng, preferabk% under vacuum and is pre erablé captured for

n

reuse. Du83fo SYHe A AF IV boiTuHg et ageret e nbyenessrbenseuch as

trichloroethylene, chlorofluorocarbong such as Freon {(RTM) ,
10 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 (-1006°C).
15
The fluid medium is removed during freeze drying, preferably
under vacuum and is preferably captured for reuse. Due to
the very low boiling temperature, inertness, ease of
expulsion and economy, liquid nitrogen is the preferred

( 20 fluid freezing medium.

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

25 mechanical stirrer.

The porous polymeric bodies produced usually comprise of two
types of pores. One is from the sublimation of solid ice.
The other kind of pore structure results from the

30 sublimation of the oil phase.



expul sion and econony, liquid nitrogen is the preferred ( 20 fluid
.. freezing .-nmedium The emul sions are typically prepared under
conditions which are well known to those skilled in the art, for
exanple, by wusing a nagnetic stirring bar, a honogenizer, or a
rotator 25 mechanical stirrer. The porous polyneric bodies produced
usual ly conprise of two types of por eg One is fromthe sublimtion
of solid ice. The other kind of pore s%ructure results fromthe 30
sublimation of the oil phase. 22 The nmethod for produci ng porous

bodi es according to_the present invention, will now be nore
parti cul arty® deRerPBetOr %@OQﬁylﬁg BREAPEeDBALGS AFERTAGNEr BAcEhEo

t he acco g@$# Sl r I

Pol yer (3VA§‘%géd W t ﬁy%ropﬁ%gnﬂgﬁa%?l@8§%$€?%?%é3%?gxgn8§%u%&%8%
was preparizd @@yf@fl@MsmprﬁlqwlmyluhthhnéfeﬁeﬂeegtowﬂheQaaaam@anQ@ﬂg
was di ssol ed mater (12 M) to formthe 15 continuous phase. To

t hi s aque Tion was added the di spersed phase conpri sing
triclosan (0.1 g) in cyclohexane (12 nl) with vigorous stirring

(using a type RA1 Basic | KA paddle stirrer).

Examples

10 Example 1 - Hydrophilic Polymer (PVA) used with hydrophobic

active (Triclosan).

An emulsion was prepared as follows: Polyvinylalcohol (0.89 g, MW
9,000-10,000) was dissolved in water (12 ml)} to form the

15 continuous phase. To this aqueocus solution was added the
dispersed phase comprising triclosan (0.1 g) in cyclohexane (12
ml} with vigorous stirring (using a type RW1ll Basic IKA paddle

stirrer).

.~ 20 The emulsion was sprayed into liquid nitrogen using a trigger
spray and the resulting frozen powder was freeze-dried to form a
powder. The freeze-drier, an Edwards Supermodulyo, used an

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

25 This powder dissolved readily into water to form a clear

‘gsolution’ of Triclosan.



20 The enul sion was sprayed into liquid nitrogen using a trigger
spray and the resulting frozen powder was freeze-dried to forma
powder. The freeze-drier, an Edwards Supernodul yo, used an average
vacuum of 0. 2nbar and operated at -50,£. _25 This powder dissolved

readily into water to forma clear “solution' of Triclosan. - 23 -
CLAIMS 1. Porous bodies which are soluble or dispersible in aqueous
nmedi a each conprising a three dinensional oil and water

enmul si onc.eapkat ed open-cell lattice containing: (a) 10 to 95% by

wei ght of a polyneric material which is soluble in water, (b) |ess
than 5% by weight of a surfactant, (c) a hydrophobic materi al

i ncorporated bBteuthenchaési Gt ba di speisgdcwhen thesvatern,sol ubl e
pol ymer dissol ves wherein said porous bodies having an i'ntrusion
vol une as neaSUfeds byefdfc ArhoromTAsting of abrekeastimgbedrnal milg,

and, with the,pgovi g9 that sl sq%rn%%mg@g%gg gg%g%%qtc§aaherilca tice

beads havi ng an average bea aneter o Por ous
bodi es as cl armetdainizgai m 1 wherein the bodies are in the form of
powder s, beads or noul ded bodi es.

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

ig scluble in water,
(b} less than 5% by weight of a surfactant,

{c) a hydrophobic material incorporated into the
lattice to be dispersed when the water soluble

polymer dissclves

wherein said porous bodies having an intrusion volume
as measured by mercury porosimetry of at leasgt about 3
ml/g, and, with the proviso that said porous bodies are
not spherical beads having an average bead diameter of

0.2 to S5mm.

2. Porous bodies as claimed in claim 1 wherein the bodies

are in the form of powders, beads or moulded bodies.

3. Porous bodies as claimed in claim 1 or claim 2 wherein
the polymeric material is a homopolymer or copolymer
made from one or more of the following (co)monomers:-
alkenes; dienes; urethanes; vinyl esters; styrenics;
alkyl (meth)acrylates; alkyl (meth)acrylamides;

(meth)acrylo-nitrile; wvinyl ethers; imides; amides;



3. Porous bodies as clainmed in claim1 or claim2 wherein the
polynmeric material is a honmopol vrer or copolyner nade from one or
nore of the follow ng (co)nononers:- al kenes; dienes; urethanes;
vinyl esters; styrenics; alkyl (nqyggaqrylates; al kyl
(nmeth)acrylam des; (neth)acrylo-nitrile; vinyl ethers; imdes;
am des; - 24 anhydrides, esters; ethers, carbonates;

i sot hi ocyanat es; sil anes; sil oxanes; sul phones; aliphatic and

aromati c al cohlyiridreati c ands@diphatic  agjdsy aromatic.and. ..o,
al i phatic amines. 4. Porous bodies as clainmed in claim3 wherein fhe

pol ymeri ¢ mat ey agpsitpeiinyl giéahes: 5. Podroumdsadi es sadpbbakaed
in any precedin i rel .ne polLyneric bodi.es- have, .
wat er soIubIghﬂﬁg%g?fgkﬁﬂfﬁggagg%gi5@'fhggsfhg 5§ﬁ§ﬁgrﬁgd|§%%9§aF1%_
Por ous bodi esx@igiscl ginweeitile ehdi ml5phbetei amihes wat er sol ubl e
material is selected fromwater soluble vitamns; water soluble
fluorescers; activated alum nium chlorohydrate; transition netal
conpl exes: usKF A blksgklsisng asat allypdimed waner cdeliubl 8 pehpreis; tdé

et hyl enet ri am Iy - i.c..aci d_( ; i har d secondary
al cohol sul phat es cé%?gﬁﬁﬁﬁéggrggtggf?%%%P%Bg?% %?Q'Iength or
m xtures thereof. 7. Porous bodies as clained in claim1l wherein the

wat er 5. Porous bodies as claimed in any preceding claim wherein
the porous polymeric bodies have water soluble

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 scluble fluorescers; activated
aluminium chlorchydrate; transition metal complexes
used as bleaching catalysts; water soluble polymers;
diethylenetriaminepentaacetic acid (DTPA); primary and
secondary alcchol sulphates containing greater than C8

c¢hain length or mixtures thereof.

7. Porous bodies as claimed in claim 1 wherein the water
insoluble material is selected from antimicrobial
agents; antidandruff agent; skin lightening agents;
fluorescing agents; antifoams; hair conditioning
agents; fabric conditioning agents; skin conditioning
agents; dyes; UV protecting agents; bleach or bleach
precursors; antioxidants; insecticides; pesticides;
herbicides; perfumes or precursors thereto; flavourings
or precursors thereto; pharmaceutically active
materials; hydrophobic polymeric materials and mixtures

thereof,



insoluble material is selected fromantimcrobial agents;
antidandruff agent; skin lightening agents; fluorescing agents;
antifoans; hair conditioning agents; fabric conditioning agents;
skin conditioning agents; dyes; Wpretecting agents; bl each or

bl each precursors; antioxidants; insecticides; pesticides;

her bi ci des; perfumes or precursors thereto; flavourings or
precursors thereto; pharmaceutically active materials; hydrophobic

pol ymeri ¢ .mat &riabshedd foxXt Wepadikel eQbter 2d9sp8rsHIEt hod filrer
preparing water_dispersible or water sol uble porous bodi es which are

sol ubl e or di $pErRIBI BOXPHS afGE6ES HBdrh Earpracdiving carrToi 4l sy sidtler
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10 to 95% by weight of a polyneric naterial which iIs so

wat er, and, | ESBPEaBRCE5% Mhres ght dingénsienad act apen-sald porlaugice
bodi es havi ng I i ol e r rcury. porqsinmetry
gﬁ%ﬁ%ﬂ%fﬁ?lge £ ¥ 9gﬁ.bﬁsugﬁ%%ﬂ %% %yﬁﬁgﬂ%eﬁggnpa erilal

of at | east , and, w th the-proviso sai orous
bodi es are nowhspheiscablbbads ihawiangranaader agesbeadn disamst ereiafht

.40 oo Bher EUREARERTPLATH TR e Bl el e
pol ynmeric mateslahe as measured by mercury porosimetry of at least
about 3 ml/g, and, with the proviso that said porous
bodies are not spherical beads having an average bead
diameter of 0.2 to 5mm: said method comprising the

steps of:

a) providing an oil-in-water emulsion in which the
continuous phase comprises the polymeric material

and any surfactant in an agueous medium

b) providing a fluid freezing medium at a temperature

effective for rapidly freezing the agqueous medium;

c) cooling the oil-in-water emulsion 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 ligquid medium to form the
porous bodies by removal of the ligquid medium by

sublimation.

9. A method as claimed in claim 8 wherein the cooling of

the liquid medium is accomplished by spraying an



and any surfactant in an aqueous nmediumb) providing a fluid freezing
medium at a tenperature effective for rapidly freezing the agueous
medium ¢) cooling the oil-in-water emulsion with the fluid freezing
medi um at a tenperature bel ow t he jgﬁpgjng point of the liquid
mediumfor a period effective to rapidly freeze the |iquid nmedium
and d) freeze-drying the frozen liquid nediumto formthe porous
bodi es by renoval of the liquid mediumby sublimtion. 9. A nethod
as clai med in.chRignd wher s n,dher conkifgof jpthechiayd mediun s
acconpl i shed by spraying an - 26 atomsed oil-in-water emulsion 't o
the fluid freegdign; nedi gerbyrdr chpinsg of ops ofi lanneiwbten- watidsion
emul sion int e uj i Ng. i r by.pouring_an oil-in-

wat er enulsio%n%ﬁt%ﬁ%.%%ﬁ%%egﬁ%g%%gfﬁkb thecghﬁﬁgﬁ%ﬁ¥é¥?g e Crdulrd”
10. A nethod estet semeldsion clraion8 meruld wher eicoithe thel wWikilisGon in
material is a_honp oi mer or copol yner made from one or nore of the
fol |l ow ng (coS%%HB%é‘if- Al kenes; dienes; urethanes; vinyl esters;
styrenics; alkyl (nmeth)acrylates; alkyl (meth)acrylam des;
(meth)acrylonitrile; vinyl ethers; imdes; am des; anhydrides,
esters: égher%,IE%#HB%&P@S;ClalmEd 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;
isothioccyanates; gllanes; siloxanes; sulphones;

aliphatic and aromatic alcohols; aromatic and aliphatic

aclds; aromatic and aliphatic amines.

11. A method as claimed in claim 10 wherein the polymeric

material is polyvinyl alcochol.

12. 2 method as claimed in claim 8 wherein  the
discontinuous phase of the emulsion comprises 10 to 95%

by volume of the emulsion.

13. A method as claimed in c¢laim 12 wherein the
discontinuocus phase of the emulsion comprises 20 to 60%

by volume of the emulsicn.

14. A method as claimed in claim 8 wherein the
discontinuous phase of the emulsion is selected from

alkanes; cyclic hydrocarbons; halogenated alkanes;



i sot hi ocyanates; silanes; siloxanes; sul phones; aliphatic and
aromatic al cohols; aromatic and aliphatic acids; aromatic and
aliphatic amnes. 11. A nethod as clained in claim10 wherein the
polymeric material is polyvinyl alcohpol. 12. A nethod as clained in
claim8 wherein the discontinuous phase of the emnul sion conprises 10
to 95% by volune of the enmulsion. 13. A nethod as clainmed in claim
12 wherein the discontinuous phase of the emnul sion conprises 20 to
60% by vol umesebrthexershsbonechdr=A %&He@zas C?L:Q'lge%ﬂlrlc@n@sma%d
wherein the discontinuous phase of the enuision’is selected from

al kanes; cycl M&éXhyaeDcErPORRE - hal ogenat ed al kanes; - 27 esters;

ket ones; ethers; volatile cyclic silicones and m xtures thereof. 15.
Sol uti ons or dispersions conprising a polyneric material obtainable
by exposilhg t Relpbiowus bodi esdospeanyonne aforgirdisiegl te 7 galyneric

aqueous nEd'uﬂgterial obtainable by exposing the porous bodies of

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



