WD 2006/ 079409 PCT/ EP2005/ 013933 - 1 | MPROVEMENTS RELATI NG TO RAPI DLY

DI SSOLVI NG COVMPCSI TIONS 5 Technical Field: The present invention relates to
dried CHAPUWEO7I48hs which dissolve rapidly in water. Icieriogs/ensss to the

I nvention: Many useful materials are water-insoluble. These include, wthout.
15 limtation, many dyestuffs (i.e. pignents), sone fluorescer materials
and many pharnaceutical materials. In sone circunstances it is possible to
di sperse these materials in water 1 by processes involving fine comm nution
but this can be expensive and tine-consum ng. 20 Qur co-pending

I nternational patent application PCT/GB03/03226 describes the formation of
sol i d, pormoviandts- aERATThE0IG Atisefy HrdRARy PR gattice of a
wat er - sol . ; ed" materials
formed by 25 the renoval of both water and a non-aqueous dispersed phase
from a high internal phase emulsion (H PS) which has a polymer dissolved

I n the agueous phase. The beads are forned by dropping the H PE enul sion
into a low tenperature fluid such as liquid nitrogen, then freeze-drying
the particles forned to renove the 30 bul k of the agueous phase and the
dbspersed phase. This |eaves behind the polynmer in the formof a 'skeletal

SUIUGL LS ical Field:

n4

The present invention relates to dried compositions which
dissolve rapidly in water.

10

Background to the Invention:

Many useful materials are water-insoluble. These include, without
15 limitation, many dyestuffs (i.e. pigments), some fluorescer
materials and many pharmaceutical materials. In some
circumstances it is possible to disperse these materials in water
by processes involving fine comminution, but this can be
expensive and time-consuming.
20
Our co-pending international patent application PCT/GB03/03226
describes the formation of solid, porous beads comprising a three
dimensional open-cell lattice of a water-soluble polymeric
. material. These are typically ‘templated’ materials formed by
25 the removal of both water and a non-aqueous dispersed phase from
a high internmal phase emulsion (HIPE) which has a polymer
dissolved in the aqueous phase. The beads are formed by dropping
the HIPE emulsion into a low temperature fluid such as liquid
nitrogen, then freeze-drying the particles formed to remove the
30 bulk of the aqueous phase and the dispersed phase. This leaves
behind the polymer in the form of a ‘skeletal’ structure.



WO 2006/ 079409 PCT/ EP2005/ 013933 2 The beads dissolve rapidly in water and
have the remarkable property that a water-insol uble conponent dispersed in

the dispeoxed/phase of the emulsion prior to freezing gpd ey n also
be dispersed in water on solution of the polynmer skel eton g%r g tﬁ%gbeads.

The production process for the beads and related materials is conplex. It
requires the use of liquid gasses and vacuum equi pnent. Throughput is
relatively low. There is a clear need 10 to devise a sinpler and cheaper
process. Past workers have | ooked at ways of delivering water-insoluble
material s such as carotenoids. US 3998753 (Antoshkiw et al., 1974)

di scl h f ' ter-di ible 15 t enoi d
Conpos: TReaPeriL isgnmbe A dlY noRatir waf fave the FREREROMG! t he
car ot engi-gpd#iA trakakl %@tép%l%l_uﬁeceoﬁﬁon@rﬁ gi%%%daﬂﬂ ¥Réious

structurants (such as gelatine) in water. on Is heated with
hi gh- spéesbeisachgphasedef vighefemuillsdonvplridt | 8o shieeenhganddt ey ims wan ng

emul si on, praducf, can be used 20 as is tionally, the solvent-free product
may be ‘ﬂﬁ? ﬁ%‘? lﬁPSEEE&eHI RAES & HP}F‘%OI?CP &?ﬁv@oﬂﬁ@eﬁa@é&%ﬁi‘ @fw?e a dry
product §nd)$H&2d3900 (Daubach et al., 1978) takes a different approach. 25

Here formc acid, formam de, N-nethylformam de, butyrol actone, ethylene or
propyl ene glycols are used as solubilising agents for water-insoluble dyes.

Cnee o 6L ution has heetLored 14,.°80.0¢ o 3P 2t 0cketabe g1 & fine powder
complex. It requires the use of liquid gasses and vacuum
equipment. Throughput is relatively low. There is a clear need

10 to devise a simpler and cheaper process.

Past workers have looked at ways of delivering water-insoluble
materials such as carotenoids. US 3998753 (Antoshkiw et al.,
1974) discloses a method of preparing a water-dispersible
15 carotenoid composition which comprises the steps of forming an

emulsion of the carotenoid in a volatile solvent (such as
chloroform) and various structurants (such as gelatine) in water.
This emulsion is heated with high-speed mixing to drive off the
volatile solvent and the resulting emulsion product can be used

.20 as is. Optionally, the solvent-free product may be further
processed by spray drying to remove the water and give a dry
product.

US 4213900 (Daubach et al., 1978) takes a different approach.

25 Here formic acid, formamide, N-methylformamide, butyrolactone,
ethylene or propylene glycols are used as solubilising agents for
water-insoluble dyes. Once a solution has been formed it can be
spray-dried to form a fine powder which can be dispersed in
water.

30



R RRr— - e
water. 30 3 Panujula et al. (Journal of Pharmacy and Phar macol ogy, 2004,

56: 1119-1125) disclose a process for the production of spray dried

pol y(l acti de-co-glycolide) (PLGA) carrier particles containing the

cytoprotective drug am fostine.

In the procedure described 5 the drug was
di ssolved in water and enulsified with a solution of PLGA carrier in a

wat er -i mm sci bl e sol vent (dichl oronet hane).
the majority of the solvent and obtain nanoparticles, which were then
freeze-dried to renove any residual solvent. The final product of the

This was spray-dried to renpve

process was in the 10 form of nanoparticles having a nedian size of 240-257

nm Several other nethods are known 3zhich result in a “dry emulsion'.

For

exanple Dollo et al (Eur. J. of Pharnaceutical Sciences, 19, issue 4 pages
273-280) discloses a physically stabilised dry 15 enulsion with a lipophilic
drug di s@ahwedai attak. ofdouphateof PHamery ddal Phandaceillugyt 22904t 5k:

P e 5508y SR - oo BRI 2006 et 55,00, 9 ol ove o

di ssol vegol( izaend@fco-allgichbl ede e@Len) chatice bakit@rldsdeonbyisi@ay drying

o/w emulsions. The products of this, process would still contain the

“sol vent t'§ GYPRECH ¢t Ve d8UT FHEPSEARS | e T dPanPEPRadRret AeeFRided de. Thus

the pfodugd gt 8s SIRH1IENI W WREBECSS] CAh1RE £1 e SAtDEds 3Rud ordbY
emul sion' which wll reformthe initial 25 enulsion on addition of water.
2122662 PEAscartdep)iniiss wpssesinpiseslls sqlgensbldieilnyoasthane) .
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This was spray-dried to remove the majority of the solvent and
obtain nanoparticles, which were then freeze-dried to remove any
residual solvent. The final product of the process was in the

form of nanoparticles having a median size of 240-257 nm.

Several other methods are known which result in a ‘dry emulsion’.

For example Dollo et al (Eur. J. of Pharmaceutical Sciences, 19,
issue 4 pages 273-280) discloses a physically stabilised dry
emulsion with a lipophilic drug dissolved in the oil phase.

Hansen, Holm and Schultz (Int J. Pharmaceutics, 287, ‘issue 1-~2,
9" December 2004, pages 55-66) disclose a process for preparing
powders containing a poorly water-soluble drug dissolved in (non-
volatile) medium chain triglyceride, by spray drying o/w
emulsions. The products of this process would still contain the

‘solvent’ for the drug, i.e. non-volatile medium chain

‘triglyceride. Thus the product of the spray drying process can be

described as a ‘dry emulsion’ which will reform the initial

emulsion on addition of water.

DE 2122662 (BASF, 1972) discloses a process for obtaining a
water-insoluble dye dispersion with practically the same

degree of dispersion as that produced by wet-milling of the
dye. This process involves mixing the dye with a surfactant,

water and a water-immiscible solvent, subjecting the mixture

DE



wat er -i nsol ubl e dye dispersion with practically the sanme degree of

di spersion as that produced by wet-mlling of the 30 dye. This process
involves mxing the dye with a surfactant, water and a water-inmm scible

sol vent, subjecting the mixture 3a to heat and/or pressure and spray drying
the treated mxture. - 4 - Brief Description of the Invention: W have now
determ ned that spray drying can be used instead of freeze drying to obtain
solid, rapidly dissolving naterials directly froman emul sion. Accordingly
a first aspect of the present invention provides a nmethod conprising the
steps of: (i) providing an emulsion o a) an aqueous solvent, b) a carrier
material soluble in (a), said carr|§F mat eri al being solid at anbient
tenperature, c) a volatile second liquid phase which is not niscible with
(a), and d) a material which is s = C t not (a), and, (ii)
Drying tf Qﬁﬁgaf‘?)ﬂ/ 8’60%"-3%’%&“4 éﬁﬁf@rya{éur&él_‘tgo% i rtf'EIeF&ﬁ’gousl y remove (a)
and (c) ﬁmgthggreby obtain the carrier material (b) in solid formwth (d)
di spersed therein, said dispersion of (d) being a



nano-scal e dispersion with a maxi num Z-average particle size of at 615nm
4a The aqueous solvent (a) is generally and preferably water, but may
conprise an electrolyte solution or a m xture of 5 hydrophilic solvents. 5
Advant ageously, both the aqueous solvent (a) and the volatile,

wat er-i mm sci bl e second |iquid phase (c) are sinultaneously renoved during
the drying process, and no separate renoval step for either the second
liquid phase 5 (e.g. by boiling it off) or the aqueous solvent (e.g. by
freeze drying) is needed. By "volatile' here is neant that the second
liquid phase is sufficiently volatile_tq be renoved as a vapour phase
during the drying process. 'Burning-off' of one of the solvents is not
required in the 10 nethod of the invention. By far the nost preferred

met hod for gfydi@eRbrifion YeliRdraléncfBH Sion is by spray drying. This is
parti cul ar 'y effective at Tenovrng potiT t e aqueous and non 15 aqueous

vol atil e conponents to | eave the carrier and the 'payload material behind
ina fine rticulate form_.Dryi is_preferably conducted at. a.tenperature
wel | above Tt et spenras ot SRS FEIPY st e e P e 20
that dryi ngof sfeesulieirgdnat tabewea 10 swnd dyoieppiBf elidd gl viagove 100 Cel si us.
In the case of a spray drying apparatus. this nmeans that the inlet
tenperaturem%ﬁeqqﬂissﬁﬂéﬁcﬁ+¥iﬁﬁfm an emulsion.

Accordingly a first aspect of the present invention provides

a method comprising the steps of:

(i) providing an emulsion of:

a) an aqueous solvent,

b) a carrier material soluble in (a),
said carrier material being solid at ambient

temperature,

c) a volatile second liquid phase which is not

miscible with (a), and

d) a material which is soluble in (c¢)

but not in (a), and,

(ii) Drying the emulsion above ambient temperature to
simultaneously remove (a) and (c) and thereby obtain
the carrier material (b) in solid form with (d)
dispersed therein, said dispersion of (d) being a
nano-scale dispersion with a maximum Z-average

particle size of at 615nm.



apparatus.is, for exanple, above 100 Celsius. Particularly preferred drying
conditions are those in which the drying 25 tenperature is above both the
boili.ng point of water and the boiling point of the volatile second |iquid
'‘phase. The final structure of the material obtained is not well understood.
However it is believed that renoval by drying of 30 the aqueéous sol vent and
t he second |iquid phase results in a very fine, nano-scale WO 2006/ 079409
PCT/ EP2005/ 013933 - 6 dispersion of the water insoluble material (d)
through the water-soluble carrier material (b). It is believed that the
resulting dry materials are not encafps8utates, as discrete bodies of the

wat er-imm scible materials (d) are not present 5 in the dry product. Neither
are the dry materials "dry enulsions' as little or none of the volatile
solvent conprising the "oil' phase of the enulsion renains after the

drying step. On addition of water to the dry product the enulsion is not
reforned, as it would be with a "dry 10 ermulsion'. On adm xture of the
carrier neierdqleonid rsdmawte&rt, (hblelsageheralhb)arcﬂ sam fesalAng wialteyat er

insoluble material (d) is hro the water in sufficiently fine
formt haeml% Ray e$9 fal?e FB Vée n‘ﬁ‘%ﬂl‘hfrlaqn i9F r?aﬁ‘i}’ﬁ%rﬁ

Sur pr issi 3o ngfkgg&th@QSS of materials delivered in this may IS
hardly reduced as conpared with materials delivered using an emul si on-
tenpl ated, freeze-drying



preparation method. 20 Detailed Description of the Invention: In order that
the present invention may be better understood and 25 carried forth into

practice, it is described beloww th reference to various preferred

features and particul ar enbodi nents. Carrier Material: 30 The carrier
material is water soluble, which includes the formation of structured

aqueous phases as wel |

a mxture of two or nore the thquf%Lj I s envi saged that other
u

non- pol yneric, organic, 5 water-sol

as the

as true ionic WO 2006/ 079409 PCT/ EP2005/ 013933 7
solution of nolecularly nono-di sperse species. The carrier materi al
preferably conprises an inorganic material, surfactant, a polyner or

may be

|l e materials such as sugars can be used

carrier. However the carrier materials specifically nentioned

Mat erial s: 10 When present,

t he

her ei i . PQl ymeric Carri
ol ye azcg:&é%g‘?ear%ftge Yetr %ﬁtrﬁerghg ﬁﬁ{lrglf’ﬁél SOtHRR® wtll Pe Cohsi dered as "wat er

pol yner i

sol ubl e"vdyat{lase wddd-admiistibhe a8etohdelidlid tpHL845(& hpregeneous

solution jn water. \Water solublelpogﬁgerifgeneralIy possess pendant pol ar
e._

or 15 i o¥BEBIANRAYs ey ed. guping

NG (ROCeIsmiatch IRB. and  R2,

whi ch maye he-dde S8R 0r s‘i@%&ﬁ?%ﬂ&%ﬁé%}%ﬁﬁé@%@ﬂ'tﬂi’qﬂd Prdd to C4)

al kyl ,
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very fine, nano-scale

-N(R3) (R4) (RB)+ in
(e.g. by boiling it off) or the aqueous solvent (e.g. by

freeze drying) is needed. By ‘volatile’ here is meant that
the second liquid phase is sufficiently volatile to be
removed és a vapour phase during the drying process.
‘Burning-off’ of one of the solvents is not required in the

method of the invention.

By far the most preferred method for drying of the
intermediate emulsion is by spray drying. This is
particularly effective at removing both the agqueous and non-
aqueous volatile components to leave the carrier and the

‘rayload’ material behind in a fine particulate form.

Drying is preferably conducted at a temperature well above
ambient (taken as 25 Celsius). It is particularly preferred
that drying is conducted at above 80 and more preferably
above 100 Celsius. In the case of a spray drying apparatus
this means that the inlet temperature of the spray drying
apparatus is, for example, above 100 Celsius. Particularly
preferred drying conditions are those in which the drying
temperature is above both the boiling point of water and the

boiling point of the volatile second liquid phase.

The final structure of the material obtained is not well
understood. However it is believed that removal by drying of

the aqueous solvent and the second liquid phase results in a



whi ch may be the same or different, are independently Hor (O to 4)alkyl,
-CON(R6) (R7) in which R6 and R7, which nmay 20 be the sane or different, are
Hor (O W6 eago7asteyl, - CH2CH2O-, -CO2H or salts therequT,E%g-blggﬁsalts

t hereof groups) on a backbone chai n whi ch may be hydrophobic. It

wat er - sol ubl e polyneric carrier materials are 25 incorporated into the
products of the present invention, the tinme taken for the products to

di ssol ve or disperse may be signifigantly reduced, as conpared with
"off-the-shelf' sanples of the polyneric carrier materials. It is believed
that this is due to the structural result of, in particular, 30 the

spray- dryj e me i.s b ved to he .tr er carrler
mat er i aﬁ!bﬁ%ﬁ%ﬁgg& g)r%etgfEL <Br 64T &(iéh) oliEk&fé oo 7"9135%1‘1%

PCT/ EP2{)8B£013833ble BarkeesUahtichatalt N@)di s30li i Nk &k Speisi Re Of the
products 1in a |large excess of water preferably occurs in |less than three

m nut esTeRBiEipefsvanhryerdsd st hae PG wncarpesilates, qﬂed2&@b¢@eless t han
one mn e artl Ie size and.di stributions, af t ayl oad'  materia
can be E)gf‘grgeéga" tR ﬁglalfnflfggrlgﬂ‘t \Wgtt&rl?t}lsljb‘@ Eﬁbefylf‘fg ' PEFEBDI yirer s
Mﬂthsdliﬁetﬁétdﬁ9|9@bﬂabtWBN@htherTB&% talkl ews, SRIfRCaNtd ol geyer the
act|V|ty/ava|Iab|I|ty of the 10 "payload material'. Exanples of suitable

vat er - selubpéopsl yasr iLé tEaer par nomet ofi she vedlafddie solvent
comprising the ‘0il’ phase of the emulsion remains after the

drying step. On addition of water to the dry product the
emulsion is not reformed, as it would be with a ‘dry

10 emulsion’.

On admixture of the carrier material with water, the carrier
(b) dissolves and the water insoluble material (d) is
dispersed through the water in sufficiently fine form that

15 it behaves like a soluble material in many respects.
Surprisingly, the effectiveness of materials delivered in
this way is hardly reduced as compared with materials
delivered using an emulsion- templated, freeze-drying
preparation method.

20

Detailed Description of the Invention:

In order that the present invention may be better understood and
25 carried forth into practice, it is described below with reference

to various preferred features and particular embodiments.
Carrier Material:

30 The carrier material is water soluble, which includes the

formation of structured aqueous phases as well as true ionic



15 (a) natural polymers (for exanple naturally occurring guns such as guar
gum or | ocust bean gum or a pol ysaccharide such as dextran; (b) cellul ose
deri vatWQeWepgM0exanpl e xant han gum 20 xyl ogl ucan, cedmtmess/@AsHBat €,

met hyl cel | ul ose, methyl- ethylcellul ose, hydroxyethyl cellul ose,

hydr oxyet hyl net hyl - cel | ul ose, hydroxypropyl cel | ul ose,

hydr oxypr opyl net hyl cel | ul ose (HPMC), hydroxypropyl butyl cel | ul ose, 25

et hyl hydr oxyet hyl cel | ul ose, carboxynethyl cellulose and its salts (eg the
sodiumsalt - SCMC), or carboxynet hyl hydroxyethyl cellul ose and its salts
(for exanple the sodiumsalt); 30 (c) honopol yners of any one of the

monongelS,d 4 St &k 10511 b A 2006/ 079409 P P2005/013933 9 (d)
copol ymersl preparrfébd:L ro?natr%% @éﬂﬁfo?%%%ﬁgﬁe?gefzﬁstséﬂ}% gﬁ) 1 bel ow, (e)
m xt unsetsert el gofe f ardloby ecdmpyi syt @hCohekgadt by kiak eastial,, 10 nethacrylic
acid acrylam de, nethacrylam de

surfactant, a polymer or may be a mixture of two or more the

these. It is envisaged that other non-polymeric, organic,
5 water-soluble materials such as sugars can be used as the

carrier. However the carrier materials specifically

mentioned herein are preferred.

Polymeric Carrier Materials:

10
When present, the polymeric carrier material is a material
that would be 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

15 ionizable groups (e.g. -C=0, -OH, -N(R;) (R;) in which R; and

Ry, which may be the same or different, are independently H

or (Cl to C4)alkyl, -N(Rs) (Rs) (Rs)* in which Rs, Ry and Rs
which may be the same or different, are independently H or
(C1 to C4)alkyl, -CON(Rg) (R7) in which R6 and R7, which may

20 be the same or different, are H or (Cl to C4) alkyl, -
CH,CH,0-, -COzH or salts thereof, -S0;H or salts thereof

groups) on a backbone chain which may be hydrophobic.

If water-soluble polymeric carrier materials are
25 incorporated into the products of the present invention, the
time taken for the products to dissolve or disperse may be
significantly reduced, as compared with ‘off-the-shelf’
samples of the polymeric carrier materials. It is believed
that this is due to the structural result of, in particular,
30 the spray-drying process. The same is believed to be true of

other carrier materials. The nature of the products should



acryl am de net hyl propane sul phonates am noal kyl acryl ates 15

am noal kyl net hacryl ates hydroxyet hyl acryl ate hydroxyet hyl net hyl acryl ate
vi nyl pyrwolkommesyi nyl im dazole 20 vinyl amnes vin Wl

et hyl enegl ycol and ot her al kyl ene glycols ethylene oxiggngﬁgb&%ﬂgpsalkylene
oxi des ethyl enei m ne 25 styrenesul phonates ethyl eneglycol acryl ates

et hyl enegl ycol nethacrylate 30 Wien the polyneric material is a copolyner it
may be a statistical copolynmer (hergtofore also known as a random WO

2006/ 079409 PCT/ EP2005/013933 - 10 copolyner), a block copolynmer, a graft
copol ymer or a hyperbranched copol ymer. Comononers other than those |isted
in Table 1 a% C ud d in addition to those |listed if their
presenc%ed%%g nb aEeEF?oal?ﬁ% Weier oBl dhrresrionngfethfl HOMBIR nature of

t he resyﬁténga9$éyg§&égs ggt@gtgg pgﬁéﬁgyﬁécguklaqggl aongl yrers i ncl ude

pol yvi nyl al coho pol yacrylic aC| crylic acid, polyacryl am des
three minutes, more preferably less than two minutes, most

preferably less than one minute.

The particle size and distributions of the ‘payload’
material can be tailored by choosing different water-soluble
polymers and polymers with different molecular weights. This
allows some control ovér the activity/availability of the

10 ‘payload material’.

Examples of suitable water-soluble polymeric carrier

materials include:

15 (a) natural polymers (for example naturally occurring gums
such as guar gum or locust bean gum or a polysaccharide

such as dextran;

(b) cellulose derivatives for example xanthan gum,

120 xyloglucan, cellulose acetate, methylcellulose, methyl-
ethylcellulose, hydroxyethylcellulose,
hydroxyethylmethyl-cellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose (HPMC),
hydroxypropylbutylcellulose,

25 ethylhydroxyethylcellulose, carboxymethylcellulose and
its salts (eg the sodium salt - SCMC), ox
carboxymethylhydroxyethylcellulose and its salts (for

example the sodium salt);

30 (c) homopolymers of any one of the monomers listed in Table

1 below;



10 (such as poly-N-isopropyl acryl am de), polynethacryl am de;
pol yacryl am nes, pol ynet hyl acryl am nes, (such as

pol ydi n&anebepiomaset hyl met h- acryl ate and pol y- N- nor pholpiciagbbosloisishacr yl at e,
pol yvi nyl - pyrrolidone, polyvinylimdazole, polyvinylpyridine,

pol yet hyl ene-i m ne 15 and et hoxyl ated derivati ves thereof. Polyvinylal cohol
is a particularly preferred carrier material. Surfactant Carrier Materials:
20 Where the carrier material is.agsurfactant, the surfactant may be
non-ionic, anionic, cationic, anphoteric or zwtterionic. Exanples of
suitabl e non-ionic surfactants include 25 ethoxylated triglycerides; fatty
al cohol,yet hoxyl.ates: _al kyl phengl ethoxylates; fatty acid _ethoxyl ates; fatty
ani deo(dgt h%}gﬁééltyer%c?r% eﬁlf%gaa%cﬁegg?rﬂo VP aPEs oL S BPERMSHsk dicit®s: 1 et hyl at ed
sorbi tan altgdieatiesseladkyl ethoxylates; Pluronics'; al kyl polyglucosides;
stearol ethoxylates; alkyl 30 polyglycosides. - 11 Exanples of suitable
anionic surfactants include al kyl ether sulfates; alkylether carboxyl ates;

al kyl zene _sul f onat.es; | kyl et her phosphat es; dial kyl sul fosucci nat es;

al kyl q%gm f“&%?‘tuerse;s g%ep’%eoﬁl kyl sulfates; alkyl carboxylates; alkyl 5
phosphat es; paraffin sul fonates; secondary' n-al kane sulfonates;

al pha-ol efin sul fonates; isethionate sulfonates. Exanples of suitable
cationic surfactants include fattEablkarihe salts; fatty diamne salts;
guat er nary anmoni um

vinyl alcohol,
acrylic acid,

10 methacrylic acid
acrylamide,
methacrylamide
acrylamide methylpropane sulphonates
aminoalkylacrylates

15 aminoalkylmethacrylates
hydroxyethylacrylate
hydroxyethylmethylacrylate
vinyl pyrrolidone
vinyl imidazole

20 . vinyl amines
vinyl pyridine
ethyleneglycol and other alkylene glycols
ethylene oxide and other alkylene oxides
ethyleneimine |

25 styrenesulphonates
ethyleneglycolacrylates
ethyleneglycol methacrylate

30 When the polymeric material is a copolymer it may be a

statistical copolymer (heretofore also known as a random



10 conpounds; phosphoni um surfactants; sulfonium surfactants; sulfonxonium
surfactants. Exanples of suitable zwitterionic surfactants include N alkyl

derivati vg®) Bbe/@digd0 acids (such as glycine, 15 betaine,p,am. %ﬁr Leni c
acid); imdazoline surfactants; am ne oxides; am dobet a]i) nes. /Q{}hfjgs of

surfactants nmay be used. In such mxtures there nmay be individual
conponents which are liquid, provided that 20 the carrier material overall,
is asolid. Anionic surfactants are particularly preferred as carrier
materials. 25 Inorganic Carrier I\/Efté'rpq als: The carrier material can also be
an water-soluble inorganic material which is neither a surfactant nor a
polynmer. Sinple organic salts have been found suitable, particularly in 30
adm xt ur@epdiymesol.y ferblodn dpepokmeac targrah r cepohumeri aksa as descri bed
above. $Sui tar?&Ie s:ﬂ?tqs incli.lde carhbonate, WD 2082/ 079409 FgTI gP 00%/ 13933 -
12 bi cAPESHAFSECHS | PO L8 phat SRR R Ant 5RaPare8s® faPteurarly
sol ubl e isalts316f 1SeHHM1NORS Si bl IREERS] tion PEef enbed MBEeedal s

i ncl ude, sodium carbonate, sodi um bi carbonate and sodi um sul phate. These

mat eri alisf Shedve pueesRRmameRe nofatdesalenriehie ieapeangopuhsroPsgi cal |y
accept ahl &. . %Pﬂerr%i%lsqﬂorfaﬁétg%é voeé Y Hd eI o @8 ﬁéﬁggmggggatl ble wi th many

mat eTi al's Toun house d ““phar MEcCEUtT ¢ I n general

spr ay- dm=e@rsaml es

Examples of suitable homopolymers include polyvinylalcohol,
polyacrylic acid, polymethacrylic acid, polyacrylamides

10 (such as poly-N-isopropylacrylamide), polymethacrylamide;
polyacrylamines, polymethylacrylamines, (such as
polydimethylaminoethylmeth-acrylate and poly-N-
morpholinoethylmethacrylate, polyvinyl-pyrrolidone,
polyvinylimidazole, polyvinylpyridine, polyethylene-imine

15 and ethoxylated derivatives thereof. Polyvinylalcohol is a

particularly preferred carrier material.
Surfactant Carrier Materials:

20 Where the carrier material is a surfactant, the surfactant
may be non-ionic, anionic, cationic, amphoteric or

zwitterionic.

Examples of suitable non-ionic surfactants include
25 ethoxylated triglycerides; fatty alcohol ethoxylatés;
alkylphenol ethoxylates; fatty acid ethoxylates; fatty amide
ethoxylates; fatty amine ethoxylates; sorbitan alkanoates;
ethylated sorbitan alkanoates; alkyl ethoxylates;
Pluronics™; alkyl polyglucosides; stearol ethoxylates; alkyl
30 polyglycosides.



containing an inorganic carrier naterial gave smaller 10 particle sizes on
re-di ssolution than conparative freeze- dried sanples. Mxtures of carrier
mat eriral s are advant ageous. Preferred m xtures include conbinations of

i norganic salts and 15. surfactants-and pol yners andsurfactants. Were - i
inorganic salts are present the carrier material typically conprise
10-50%m surfactant and 90-50%w of the inorganic salt. Second liquid
phase: 20 The conpositions of the invention conprise a volatile, second

l i qui d phase, which is not mscible with the aqueous solvent. 25 The second
i quid phase of the enul sion may be-skl ected from one or nore fromthe
follow ng group of volatile organic solvents: alkanes, such as heptane,

n- hexane, isooctane, dodecane, 30 decane; WD 2006/ 079409 PCT/ EP2005/ 013933

- 13 cy@dsmpll ogashamnsblaushienit oéumtawﬂsermcmdﬁ ehexareher

hal ogenat ed .al kanes such as _di chl or onet hane, I_chor oet han
trichl or ofBHETE S c RLEVSRERRY, CRFROFBL 4T (?rﬁ]%’rlg?ﬁ%'{ s&ﬁéonates,

t2 e}) r ?chl or&%ﬁmer pBoLBhat &Y Na a8 1 B NV u IR Rl na thel oAk yduch as
ut anone;
sulfonates, soaps; alkyl sulfates; alkyl carboxylates; alkyl
5 phosphates; paraffin sulfonates; secondary' n—-alkane

sulfonates; alpha-olefin sulfonates; isethionate sulfonates.

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

sulfonxonium surfactants.

Examples of suitable zwitterionic surfactants include
N-alkyl derivatives of amino acids (such as glycine,
15 Dbetaine, aminopropionic acid); imidazoline surfactants:

amine oxides; amidobetaines.

Mixtures of surfactants may be used. In such mixtures there
may be individual components which are liquid, provided that

20 the carrier material overall, is a solid.

Anionic surfactants are particularly preferred as carrier

T
I

materials.
25 Inorganic Carrier Materials:

The carrier material can also be an water-soluble inorganic
material which is neither a surfactant nor a polymer. Simple
organic salts have been found suitable, particularly in

30 admixture with polymeric and/or surfactant carrier materials

as described above. Suitable salts include carbonate,



‘ethers such as diethyl ether; volatile cyclic silicones such as either

| inear or cyclonethicones containing from4 to 6 silicon units. 15 Suitable
-exanpl eswWonzberdm463C245 and DC345, both of which are avaphakh®shiags Dow
Corning Inc. Preferred second liquid phases have a boiling point of |ess
than 150 Cel sius and, nore preferably, have a boiling point 20 of |ess than
100 Cel sius, so as to facilitate drying, particularly spray-drying under
practical conditions and W thout_ usg of specialised equipnment. Preferred
second liquid phase material are non-flammable, or have a flash point
above the tenperatures encountered in the method of 25 the invention.
Preferahly, .the second Jjquid e conprises fromahout 10 % to about 95 %
v/ v of %ﬁ%‘r&ﬁﬂ%ﬁ%ﬁn Je‘%ﬁ’ef%frf@ﬁ‘/t??orﬁllié’ﬁ%E‘FSZBn% PEEYFERS80 % v/iv. 30
WO 2006/:079400 DAY ERZOO D103 df < &8 bih CUbBELYsPLES §hied sol vents are
hal ogenat ed sol vents, nore preferably chlorihe-contal ning solvents, nost

pr ef er alfigpesvlwentRrasidmaddidreaom{ s -inclede, sblononeblrbosatey Material s

mat or 1 A0, HP ARG o P AP A o URICA SS ar cLPSFE! BFERTdPebbl ved i n an
5 have the advantage that they are cheap and physiologically
acceptable. They are also relatively inert as well as
compatible with many materials found in household and
pharmaceutical products. In general spray-dried samples
containing an inorganic carrier material gave smaller
10 particle sizes on re-dissolution than comparative freeze-

dried samples.

‘Mixtures of carrier materials are advantageous. Preferred
mixtures include combinations of inorganic salts and

15 surfactants and polymers and surfactants. Where inorganic
salts are present the carrier material typically comprise

10-50%wt surfactant and 90-50%wt of the inorganic salt.

Second liquid phase::

20
The compositions of the invention comprise a volatile,
second'liquid phase, which is not miscible with the aqueous

‘solvent.

25 The second liquid phase of the emulsion may be selected from
one or more from the following group of volatile organic

solvents:

e alkanes, such as heptane, n-hexane, isooctane, dodecane,

30 decane;



10 aqueous nedium These are water-insoluble materials, which are soluble in,
the second |iquid phase. Dispersion into an aqueous nedi um of such

hydr opNdb2W6/4E462 i al s i s nmuch inproved in the productecTofp2oésoissssent i on.
These hydrophobic materials are dissolved in the discontinuous phase of the.
emul sion prior to 15 drying. The present invention also includes, in a
further aspect, solutions or dispersions conprising the carrier (preferably
surfactant, polynmer or inorganie galt) and a hydrophobic 20 material forned
by exposing to an aqueous medi um products according to the present

i nvention, wherein said products conprise the hydrophobic material and are
obt ai pabl e ;b neans_ of, the net hod of _the present inventiqn. 25 The present

i nvent i gﬁ’cllsl%s %ﬁqa}ﬁbeo%sf’ & %?f%r%%ﬁ"?g‘ﬁgexy PIEppYEHANEREDES regar ds

t he choi ce of hydrophobic material to be carried. The enbodi nents nenti oned
bel ow are selected froma range of applications including, hone and

per sonahadave npitedl Gllkarags ochedh cad sd belll phakebrantki cal s, 30 perfunes and
flavourings, inks and dyes and other applications. The_list is not intended

to be | FHAEORGSHROTE 0 T 7tol omemet pnee T ¢imbopsfoxmd 33 f11or9- For exanpl e,

there a%%i%%ﬁ%fd%ﬂﬁﬂ%ﬁg;éﬂhF%*E%Hﬁﬂléfgé%$gﬂQUCts such as deodorants, skin
and hair cleaning or care products or In ouséhol d products such as |aundry
cl eaning and care products or household cleaning or care products for hard

and soft surfaces 5 where it is desirable to adm ni ster hydrophobic
mat ert aestiegsasuch as ethyl acetate;

¢ ketones such as 2-butanone;

10
¢ ethers such as diethyl ether;
e volatile cyclic silicones such as either linear or
cyclomethicones containing from 4 to 6 silicon units.
15 Suitable examples include DC245 and DC345, both of which

are available from Dow Corning Inc.

Preferred second ligquid phases have a boiling point of less
than 150 Celsius and, more preferably, have a boiling point
20 of less than iOO Celsius,»so as to facilitate drying,
particularly spray-drying under practical conditions and
without use of specialised equipment. Preferred second
liquid phase material are non-flammable, or have a flash
point above the temperatures encountered in the method of

25 the invention.

Preferably, the second liquid phase comprises from about 10
% to about 95 % v/v of the emulsion, more preferably from
about 20 % to about 80 % v/v. |

30



aqueous environnent. Because of the hydrophobic nature of these materials
they are often difficult to disperse in an aqueous environnent. The use of
the produ¥0s2004/079409 present invention facilitates this giEReIGEBReRND I N
many cases enabl es hydrophobic 10 materials to be di spersed nore effectively
than previously. It may be required to disperse the hydrophobic materials at
the point where a fornmulation is being used. In this case the materials of
the present invention will be contaijped in a 15 fornulation until it is used
by exposing it to an aqueous environnment, at which tinme the
mater-soluble/dispersibIe carrier formng the product will release the

hydr oph h! Parti cyl referr roduct s.accor di to the
present c]:S%ILIF.%llréﬁlvg’lnt rceorreprleséje S:C)lm% Ters |%%W%9e$%ﬁ?%§8gyfaeggl' active
subst an&br&“@x@ﬂ&h@lﬁ@ﬂl@ﬁrﬁ%&ﬁdrﬁﬂaﬁﬁiﬁ@j lyo1-Poeep! apbgecarrier. As wel |

as finding advantageous application at the nt of 25 use, the products of
the pre®&Rt eFfﬁ@ém IS VigRE hsaissttad fian rbﬁlm@my@rbphobl c materials into

fornula%59g§ %5an%5anple liquid formul ati ons during the nmanufacture of
these foOr il AtiOREC’I'n this case the products of the present invention
wills on contact an aqueous environnent, release 30 the hydrophobic materi al
inaformin which it can be nore readlly i ncorporated into the product

bei ng niptrxdedseds WOTXEEE/=079409 PCT/ EP2005/ 013933 - 16 The products of
the present invention may be used to transport materials to sites where

t hey can be incorporated

The products of the present invention include ‘payload’ materials

to be dispersed when the products are partially dissolved in an
10 aquebus medium. These are water-insoluble materials, which
are soluble in the second liquid phase. Dispersion into an
aqueous medium of such hydrophobic materials is much improved in
the products of the invention. These hydrophobic materials are

dissolved in the discontinuous phase of the emulsion prior to

15 drying.

The present invention also includes, in a further aspect,
solutions or dispersions comprising the carrier (preferably
surfactant, polymer or inorganic salt) and a hydrophobic .

- 20 material formed by exposing to an agqueous medium products
according to the present invention, wherein said products
comprise the hydrophobic material and are obtainable by

means of the method of the present invention.

25 The present invention is susceptible of a very broad range
of applications as regards the choice of hydrophobic
material to be carried. The embodiments mentioned below are
selected from a range of applications including, home and
personal care products, agrochemicals and pharmaceuticals,

30 perfumes and flavourings, inks and dyes and other

applications. The list is not intended to be limiting.



into formul ations. By converting liquids into products 5 according to the
invention, the need to transport large anpunts of |iquids can be avoided
resul ti m 2ovsdrggne fi cant cost savings and safer transwﬁg{,og)ﬁggy al s,
whi ch are potentially hazardous when transported in a liquid form .
Materials which would be potentially unstable if stored or 10 transported in
liquid formmay be incorporated into the products of the present invention
and stored or transported wth Legg cisk of degradation. It is envisaged
that incorporation of potentially unstable 15 hydrophobic materials, for
exanpl e vacci nes, vitanins or perfume conponents, into the products of the

presenlg.O |nven;|on ﬂ@ %éotect Lheg1fron1de radati n during atorage prior
to use OFSHEPATI SRS sFET MAWY 1 BPHERFEgr TR G35t BECFHES a dry
carri egudmtay 'd%bd%&‘rﬁﬁﬁgl NgkArD ahlaeha@Q cl@é(l’%ﬂé Qﬂ: 'c%l%X pe6lEHLL OofX 1 bi t

reduced hydrolysis as conpared with the same material "I n solution or
exposepusshahsi prodict s Samsh ﬂ&e&aﬁndrgxah@mmg)fa:@ gduret grodu«ms obrrt he

produ s of resent i_nventi.on_ma us ve elom/ These

B e o e 5 s1BRRBRG Y v BRGSHOES, APRAE et PRLE BHELSSRR! i cabi & ty
of o hewlﬁt‘z.@ art isnyeni+able HWsenskikted hi?dréﬂ}ﬁakﬁrct zrbétltbha@geyﬁraﬂ eal i se
that the materials of the present inventionwll have utility in other

ar eas ¥PIERE SpFdronmant y é%éwysefDédtherhwdﬁC@WE&ZQOGEDWQﬂOQf these

PCT/EPZQ%Q&%. g%ﬁey'a%g often difficult to disperse in an aqueous

environment. The use of the products of the present invention
facilitates this dispersion and in many cases enables hydrophobic

10 materials to be dispersed more effectively than previously.

It may be required to disperse the hydrophobic materials at the
point where a formulation is being used. In this case the
materials of the present invention will be contained in a

15 formulation until it is used by exposing it to an agqueous
environment, at which time the water-soluble/dispersible carrier

forming the product will release the hydrophobic material.

Particularly preferred products according to the present
20. invention comprise a water-insoluble, pharmaceutically
active substance and a water-soluble physiologically

acceptable carrier.

As well as finding advantageous application at the point of
25 use, the products of the present invention may be used to
introduce hydrophobic materials into formulations, for
example, liquid formulations during the manufacture of these
formulations. In this case the products of the present
invention will, on contact an aqueous environment, release
30 the hydrophobic material in a form in which it can be more

readily incorporated into the product being manufactured.



Hydr ophobic materials that are released fromthe products of the present

i nvention at the tinme of use may include: antimcrobial agents, for

exanpl e: WO edoemasaog clinbazole, 5 octapyrox, ketoconi zZekgmrpi00s/013933

pht hal i noper oxyhexanoi ¢ acid (PAP), quaternary anmoni um conmpounds;
antidandruff agents for exanple: zinc pyrithione; 10 skin |lightening agents
for exanple 4-ethyl-resorcinol; fluorescing agents for exanple:

2, 5-bi s(2-benzoxazolyl) thiophene fpf use on fabrics (such as cotton,

nyl on, polycotton or polyester)in |aundry products; 15 skin conditioning
agents, for exanple cholesterol; antifoam ng agents for exanple

I soparrafin 20 hair conditioning agents for exanpl e quaternary anmoni um
conmpounds, protein hydrol ysates, peptides, ceran des and hydrophobic

condi | oG dfed 970 £XA0D! £ BYSh 0CARDON: bl SnapUsh AScRARASfin o |'s and or

mneral oils, fatty esters ‘such as nono-, riglycerides, silicone
0i | s sudir@Zsmsripohaitk s by | 50 | ekbeae swierq. tidéyret Anhcbae ) naodpoirst-edes
thereof;, fabric conditioni agents for exanple quaternary anmmoni um
conpoundgﬁﬁhdﬁﬁﬂmﬁ.%&F%ﬂsprgg%r PEYEBE T i h%?%%SBBHEBbEFP@HFgﬁ (C8- C24)

al k(gn) Woddh@l ity ald aclied dPeh o0 206/ 049409 E’%%EB@QQ%%%%?’S - 18

nitrogen atom by one or nore ester groups; hydrophobitc nonoparticles such
as a sugmswmigmlofestiuids exanpt eavoided resulting in significant

cost savings and safer transport of materials, which are
potentially hazardous when transported in a liquid form.
Materials which would be potentially unstable if stored or
10 transported in liquid form may be incorporated into the
products of the present invention and stored or transported

with less risk of degradation.

It is envisaged that incorporation of potentially unstable
15 hydrophobic materials, for example vaccines, vitamins or
perfume components, into the products of the present
invention will protect them from degradation during storage
prior to use. For example, a so-called pro-fragrance
incorporated into a dry carrier material according to the.
20, invention is expected to exhibit reduced hydrolysis as
compared with the same material in solution or eXposed té'

moist air.

Some specific examples of products in which the products of
25 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 skilled in
the art will however realise that the materials of the
present invention will have utility in other areas not

30 specifically exemplified herein.



sucrose tetra-tallowate; silicones for exanple polydinethylsiloxane; 5

t hi ckeni ng agents for exanpl e hydrophobically nodified cellulose ethers
such a§”9§@? 178409hy dr oxyet hyl cel | ul oses; . dyes for ereamEPmOslyE933 nt ended
to change the colour of 10 fabrics, fibres, skin or hair; UV protecting
agents such as sunscreens for exanple octyl nethoxyci nnamate (Parsol MCX),
butyl net hoxydi benzoyl net hane (Parsol 1789) and benzophenone-3 15 (UWvinu
M 40), ferulic acid; bleach or -blisach precursors for exanple 6-N

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

Di spersing the bleach fromthe porous bodies 20 of the present invention

resul b drB e eRERMNIING LN afd %%%Q%i?@efﬁsgogpgcp%gﬁﬁgﬁcﬁ 'C?a?f spot

damage”seein when larger particles of t eac

ant i oxhegaptreseot axaemita dry driopiiobitcine tafr wse stalr afaclidevi-t am n E,
retinol, antioxiants based on hydroxytol uene such as |Irganox' or
commercially avail abl e anti oxi dants such as the Trollox'' series.

i nsecticjdes.. j cf des erbipci des_and ot her, 30 agrgpchenm cal s, for exanple
hosert it rPEIN S, ‘CenlE] dEGE SEaRP90405 16 b0 DRAEs1e  1g
COPOSi to@Ep eS| ekatsGc bl zohe ¢ hpht BalBfe puRoxiteAdr i@ add spraying (or

ot her apPIication) onto animals or crops;
PAP), quaternary ammonium compounds;

e antidandruff agents for example: zinc pyrithione;
10 e skin lightening agents for example 4-ethylresorcinol;

e fluorescing agents for example: 2,5-bis(2-benzoxazolyl)
thiophene for use on fabrics (such as cotton, nylon,
polycotton or polyester)in laundry products;

15

¢ skin conditioning agents, for example cholesterol;
¢ antifoaming agents for example isoparrafin

20 o héir conditioning agents for example quaterﬁary ammonium
compounds, protein hydrolysates, peptides, ceramides and
hydrophobic conditioning oils for example hydrocarbon oils
such as paraffin oils and/or mineral oils, fatty esters
such as mono-, di-, and triglycerides, silicone oils such

25 as polydimethylsiloxanes (e.g. dimethicone) and mixtures

thereof;

e fabric conditioning agents for example quaternary ammonium
compounds having 1 to 3, preferably 2 optionally
30 substituted (C8-C24) alk(en)yl chains attached to the



perfunes or flavourings or precursors thereto; 5 pharmaceutically or
veterinary active materials. Conpositions of the present invention nay have
addi t i ond¥O 280pé)d940Pc advant ages. For exanple, there is @oreadodsni3dse

‘phar maceuti cal conpositions, which can be taken by the consunmer w thout the
need to ingest the conposition with a drink such as water. These
conpositions interact wwth the noisture in the oral cavity to rel ease the
active ingredient, which is then Lngested by the consuner. By 15

i ncorporating the pharmaceutically or veterinary active nolecule in the
products of the present invention, pharmaceutical conpositions which neet

this need p regd. | ] 0 that described .apbove
phar mceutrfl{g{a%(pien% %/gcﬁgrlﬁga?{llga%%%h% %Sr%\%?eéfgu 4 gl¥ f@p?‘ggjﬁ\ﬁ ated so
that they melgsse ideacsiole a@terswtrodd opbigeshasaforoesaplepul monary or

rectal cavities or on the skin where they may act topically or they may be
absor bed tFIFRRSQYdrHrd yrablawatay stk caney. o5 syawbilRg t he appropri ate

polynericﬁQﬁ iﬁﬂtﬂ§l§{f%#§ﬁ@“0ts of the present invention, materials can
a I ntac

be nade t remaln until the conditions (for exanple tenperature or
pH) 5 change to those under which di spersion can occur. Thus dispersion can
be delayed until a certain tenperature has 30 been reached or until the pH
has changddiitakening tagprt v afore exanghl @shydwoplobical lgsmbde fiedduct s pass

down the G ract,  W0,2006/ 079409 PCTLEPP005/ 043933 1 - 1. oo

¢ dyes for example dyes intended to change the colour of

10 fabrics, fibres, skin or hair;

¢ UV protecting agents such as sunscreens for example octyl
methoxycinnamate (Parsol MCX), butyl
methoxydibenzoylmethane (Parsol 1789) and benzophenone-3

15 (Uvinul M-40), ferulic acid;

e bleach or bleach precursors for example 6-N-
phthalimidoperoxyhexanoic acid (PAP) or photobleaching
compounds. Dispersing the bleach from the porous bodies

20 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;

e antioxidants for example hydrophobic wvitamins such as
25 vitamin E, retinol, antioxiants based on hydroxytoluene
such as Irganox™ or commercially available antioxidants

such as the Trollox™ series.

¢ insecticides, pesticides, herbicides and other

30 agrochemicals, for example those that are stored as solid



- 20 Acidity in the G tract reduces down the G tract and materials which |
di sperse hydrophobic actives only when the nmaterials are exposed to higher -

pH condwoi2omsso7eqabl e  pharmaceutically or veterinary agdj¥priBbabszal S to be
5 released only in the intestine having passed through the stonach intact.

Furt her exanples of situations where the products of the present invention
are used to incorporate a hydrophobic 10 material into a fornulation during
the manufacture of that product hgclude: the introduction of hydrophobic
materials such as fluorescers; enzynes; bl eaches; hydrophobic polyners for
15 exanpl e hydrophobically nodified pol yacryl ates, silicones,

hydr ophobi cal | y nodifie ol yvi nyl pyrroljdone, sul pha .alkyl ., |,
poIysacéﬁ§EQﬁ%£lQEﬁnEﬁ£E#%i%ﬁ@Ekﬁ?n%?%?hf%f?ymaQFcHﬁoP§99'%%ﬁ%ﬁg dyes for
exanpl e | %qmﬁf TreTel o : : 0 e LY o f@ﬁyry
productgﬁﬂg%ﬂﬁbea seR%%Q%roduégéﬁg%%%$h§ﬁg ?%t§h%8%§gsgn?h?ﬁ£e t1'on
cont ai ni ng hydrophobi c dyes in the manufacture of water sol uble inkjet
conpositions; 25 the introduction of products containing different

hydr ophd@sirE uRaseqmal Gl asmibl degs parpfeceuserst bhpresgece a singl e base

formul ation into which the desired hydrophobic materials may be introduced
by the use of the appropriate product of the present invention;

¢ pharmaceutically or veterinary active materials.

Compositions of the present invention may have additional
specific'advantages. For example, there is a need for

10 pharmaceutical compositions, which can be taken by the
consumer without the need to ingest the composition with a
drink such as water. These compositions interact with the
moisture in the oral cavity to release the active
ingredient, which is then ingested by the consumer. By

15 incorporating the pharmaceutically or veterinary active
molecule in the products of the present invention,
pharmaceutical compositions which meet this need can be
prepared. In a similar way to that described above
pharmaceutical and veterinary active ingredients may be

20 formulated so that they release the active material into the
nasal, ocular, pulmonary or rectal cavities or on the skin
where they may act topically or they may be absorbed trans-
dermally to act systemically.

25 By using the appropriate polymeric material in the products
of the present invention, materials 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 delayed until a certain temperature has

30 Dbeen reached or until the pH has changed to a suitable wvalue

such as would occur as the products pass down the GI tract.



30 WD 2006/ 079409 PCT/ EP2005/013933 - 21 the use of products containing
hydr ophobi ¢ pol yners which disperse into water to forma |atex. The use of
such | at BXe¥06e0TMes ni ng appropriate hydrophobi c pol yner gcrgepssiifgs ont o
fabric inparts crease resistance or easy- 5 iron properties to fabric. The
materials of the present invention may include within carrier material,

wat er-sol uble materials, which will be dispersed when the bodies are

di spersed in an aqueous nedium The ygter-soluble 10 materials may be

i ncorporated into the lattice by dissolving them in the |iquid nediumfrom
whi ch they are nade. Exanples of suitable water soluble materials include:-

15 Wat el .sol l e vi NS, such as.vitamn C, ., water, soluble fluorescers
such as(apf%le&lél%&g'l-%its egu foi-:ras %/rlfl‘??‘ﬁ?%ﬁgﬁgwndfgﬁd{;gmt§§1ctt d under the
trade namgtedidIpath{HS-AS spdrs @ChydabsHoBE 8N AE Ashbenhy Mt &he

transition netal conplexes used as bl eaching catalysts; “25 water soluble
pol yner SadiRrial yoree ssxpetedistporigkerrpl conght hahisceaeid)s gerol, xant han

gum or Rolyacryl.ates:. diethylenetriam ne:pentaacetic acid, (DTPA); or
it ur e Ry R AR e PPt S s8sa s  Eo e
5 released only in the intestine having passed through the

stomach intact.

Further examples of situations where the products of the
present invention are used to incorporate a hYdrophobic
10 material into a formulation during the manufacture of that

product include:-

¢ the introduction of hydrophobic materials such as
fluorescers; enzymes; bleaches; hydrophobic polymers for
15 example hydrophobically modified polyacrylates, silicones,
hydrophobically modified polyvinylpyrrolidone, sulpha
alkyl polysaccharides, Jaguar and JR polymers; fatty
alcohols or acids; dyes for example shading dyes or black
dyes for colour recovery into laundry products;
20 .
e the use of products according to the present invention
containing hydrophobic dyes in the manufacture of water

soluble inkjet compositions;

25 e the introduction of products containing different
hydrophobic materials enables a manufacturer to produce a
single base formulation into which the desired hydrophobic
materials may be introduced by the use of the appropriate
product of the present invention;

30



- 22 In sonme cases the water-soluble carrier material itself may not be
inert but may al so have useful activity. For exanple, the carriers
suggestved 2e0687%09 ncl ude materials which are known to fEr/geihs/er3e
detergency buil ders (sodium carbonate) 5 or as an antacid (sodi um

bi carbonate). Method of Preparation: As noted above, the nethod for
preparing the products of the 10 invention conprises drying an enul sion
cont ai ni ng an aqueous phase coapphsing a carrier and a volatile "oil' phase
conprising a payload nmaterial. As noted above, the preferred method of
drying is spray drying. 15 Preferably, the volatile oil phase conprises from

about 10.% to ab utcg? % v/v of the enulsion, npre preferably from about
20 % 1 o "Rt %6 & 9eRHIAUSR %ﬂ?ﬁﬁ%}%qﬁgahnéd%%beappypeﬂm%m

condi ti eRgPisEh 1 13Q ara elio kf@‘m_éol%@&.e SJEhle' tdel Bt hRicart, for
exanple, by using a magnetic stirring bar, a honobgeniser, or a rotational
mechani dalt esteisr raemt afiel regn dpp oo tweel Impdrbehobact pollvaens st abl e, provi ded

that they do ,not. under ext ensi ve phase separation prior to the drying
st ep. 2?6%’5&(5&‘3 é%%% Iy ARG sFESRSHi XPRYSHaTee O S25Yar ti cul arl y

p@pferrqcha%fd%égyg%éﬂt§ﬁgg5§fg[in whi ch the aqueous phase is-the
continuous phasé. It is believed that this avoi dance of coarse enul sion and

reduction of the 30 droplet size of the dispersed phase of the enul sion,
results , . , , e .
The materials of the present invention may include within carrier
material, water-soluble materials, which will be dispersed when
the bodies are dispersed in an agqueous medium. The water-soluble
10 mwaterials may be incorporated into the lattice by dissolving them

in the liquid wmedium from which they are made.

Examples of suitable water soluble materials include:-
15 e Water soluble vitamins such as vitamin C;

¢ water soluble fluorescers such as the 4,4’-bis(sulfo-
styryl)biphenyl disodium salt (sold under the trade name
Tinopal CBS-X;
20

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

25 e water soluble polymers and oligomers such as polyesters
isophthalic acid), gerol, xanthan gum, or polyacrylates;

diethylenetriamine-pentaacetic acid (DTPA);

or mixtures thereof

30



in an inproved dispersion of the "payload material in the WD 2006/ 079409
PCT/ EPZ005/ 013933 - 23 dry product. In a preferred nethod according to the
Jnventi oiwe 2oetessogont i nuous emul sion is prepared W th g1/ #466 3

di sper sed- phase dropl et size (using the Nhlvern peak intensity o? bet ween
500nm and 3000nm W have found that 5 an '"Utra-Turrux' T25 type | aboratory
honogeni ser (or equivalent) gives a suitable emulsion when operated for
nmore than a minute at above 10,000,5pm In preferred enbodi nents of the

i nvention, there is a 10 directional relation between the enul sion dropl et
size and the size of t he particles of the ' payload material, which can be

detecte after dis Ebon 0 Eaﬁf lals of the inventjon in aqueous
sol uti on” ¥R"HavR® gt fri He eFﬁﬁP HR- S FEr&dsE MAtefe SlpeldeF il may

honﬂgeﬁh§@Ib@”1ﬁQ£tpBﬁEU&§9raiéoeHHbé'ﬁ éfﬁﬁnd@%yﬁi fp g2l ePantd §Ie si ze
after re- dissolution. is believed that the re- sol ved partlc e size

can be th@d@@@ﬂl@ysneaggﬁsbad hbhbfrewhenlube hawegdrilsatiioncts pess 20

i ncrea ed from 13, 500 mto 21,500 r nl The _.honbgeni sation tinme al so plays
an i np ?%WR 7%1%é|ﬁcE6§Fr8FIéﬁ§eF8en Vs?HFSQ&rﬁa%?QQ%¥@HQﬁF FEDarticle

Si 2 agsy Ma4legh easesci WNgBoHNGMeBEBalRBrAREYPYENi Sation time, and the
particle size distribution becones broader at the sane tine. 25 For an

i nt er medi ate emnul si on size range of 500-3000nm t he

Method of Preparation:

As noted above, the method for preparing the products of the
10 invention comprises drying an emulsion containing an agueous
phase comprising a carrier and a volatile ‘oil’ phase
comprising a ‘payload’ material. As noted above, the
preferred method of drying is spray drying.
15 Preferably, the volatile o0il phase comprises from about 10 %
to about 95 % v/v of the'emulsion, more preferably from

about 20 % to about 68 % v/v.

The emulsions are typically prepared under conditions which

20 are well known to those skilled in the art, for example, by
using a magnetic stirring bar, a homogeniser, or a
rotational mechanical stirrer. The emulsions need not be
particularly stable, provided that they do not undergo
extensive phase separation prior to the drying step.

25
Homogenisation using a high-shear mixing device is a
particularly preferred way to make an emulsion in which the
aqueous phase is'the continuous phase. It is believed that
this avoidance of coarse emulsion and reduction of the

30 droplet size of the dispersed phase of the emulsion, results

in an improved dispersion of the ‘payload’ material in the



re-di spersed particle size range is typically 180-300nm Spray drying, the
nost preferred nethod of drying the 30 emulsion, is well known to those

ver sed wo 20¢w078400. I n the case of the present inventipergpifsedess Nust be
taken due to WD 2006/ 079409 PCTI EP2005/013933 24 the presence of a

vol atil e non-aqueous solvent in the enulsion being dried. In order to
reduce the risk of explosion when a flammabl e solvent is being used, an
inert gas, for exanple nitrogen, £an be enployed as the drying 5 nediumin
a so-called closed spray-drying system The solvent can be recovered a
re-used. W& have found that the 'Buchi' B-290 type |aboratory spray drying

apparatus _i.s suitahle. 10 The product. formobtained formthe preferred spray
dryi n?ryplp&?éﬁ“s‘:ti 'sbIIaY‘ &\Rﬁﬁerge‘ﬁd?%ﬁh%‘go@%?mf 19 £6i £&@ i crostructure of
this pen@er iich WGl - BHES ROWIST om@ls Pén i@c]sfeﬁa%ﬁdm]@lp dabl ets,

ei ther by sinple conpression 15 (where the carrier material 1s sticky
enoughyesradeoldisggiansed-phaatlidreplaf skze plesisgahticoMatlatdret ipeplagent s.

The pr.esent .inventd on will be nore_particul ar descriped, by way of

exarrplléligﬁl!sﬂ'_,tyali HJFJ %&té“?eeer’i’cgso O\[%Jmi‘ H'éné ﬁg%%%mﬁﬂﬁ%§e§%£§%%(anpl es: 25

Pag t1 ghne \$1%130 ThrPREN0® G R I TABoSAZPY hdhodbR18Ee3Pezed products of
equivalent) gives a suitable emulsion when operated for more

than a minute at above 10,000 rpm.

In preferred embodiments of the invention, there is a

10 directional relation between the emulsion droplet size and
the size of the particles of the ‘payload’ material, which
can be detected after dispersion of the materials of the
invention in aqueous solution. We have determined that an
increase in the speed of homogenisation for precursor

15 emulsions can decrease final particle size after re-

dissolution.

It is believed that the re-dissolved particle size can be
reduced by nearly one half when the homogenisation speed

20 increased from 13,500 rpm to 21,500 rpm. The homogenisation
time also plays an important role in controlling re-
dissolved particle size. The particle size again decreases
when increase the homogenisation time, and the particle size
distribution becomes broader at the same time.

25
For an intermediate emulsion size range of 500-3000nm the

re-dispersed particle size range is typically 180-300nm.

Spray drying, the most preferred method of drying the
30 emulsion, is well known to those versed in the art. In the

case of the present invention some care must be taken due to



the present invention used in the follow ng exanpl es enpl oys a dynam c

| ight scattering instrunment (Nano S, manufactured 30 by Ml vern Instrunents
UK) . Tr ansei2e®ioasmoel ect ron m croscope inmages and fi el d Hdrorp2besaaBesonat i on
techni ques have been WD 2006/ 079409 PCTI EP2005/ 013933 25 wused to confirm
sone particle sizing data. Specifically, the Mlvern Instrunents Nano S
uses a red (633nnm) 4mN Helium Neon laser to illumnate a standard opti cal
quality DV curvette containing a-syspension of material. The viscosity 5 of
the sanpl e can be nmeasured with a Viscolite 700 portable visconeter

(manuf actured by Hydranotion UK) prior to analysis wth the Malvern

I nstru S S, npl . :110 In this exanple_ the enmu|lsion that was
spray g?ﬁ%dpg%%%ﬁcsee?%at é’%v%ttelrlel r%oé}—lﬁ)q%eodiﬁe@@ﬁxﬁ%rht REY gﬁxe (C 26050) and
the wakenlsebublie isly BEHWd . NIAEHES A RAVed e ak£oghobs (PVA)  and
sodi um dodecyl sul phonate (SDS). The emul sion was made 15 up as shown in the
t abl e bekphosipapmhen suddmmRed 1l olA eSS igy dasinxamedl ¥Rt éperd. 1 g 2.0 g

: dj | ved .i it h jEL d
Che CenBrPe paty FRFTRAY MLToHrb 1900 S5 URG Cxlfbare THAC  Shyh5"o and onee
dye/zychelig¢nangnsel d-oalles A4 faRsF-ABtnand aesrd the

solvent can be recovered a re-used.

We have found that the ‘Buchi’ B-290 type laboratory spray

drying apparatus is suitable.

10
The product form obtained form the preferred spray drying
process is a powder. As noted above, the precise
microstructure of this powder is unclear.. This powder can be
incorporated into tablets, either by simple compression

15 (where the carrier material ig sticky enough) or following

the addition of excipients and or tableting agents.

The present invention will now be more particularly
described, by way of example only, with reference to the

20 accompanying Examples.

Examples:

25 Particle sizing

A method of particle sizing for the dispersed products of

the present invention used in the following examples employs

a dynamic light scattering instrument {(Nano S, manufactured
30 by Malvern Instruments UK). Transmission electron microscope

images and field flow fractionation techniques have been



25 the aqueous solution slowy over 10 mnutes. Once all the dye was been
added, stirring was continued for a further 5 mnutes. Stirring and

enmul si WQ@2006/079400as achi eved by nmeans of a magnetic stagr/beooseidesstirrer. WO
2006/ 079409 PCT/ EP2005/ 013933 - 26 The enul sion was spray dried using a
Buchi' | aboratory spray dryer (fitted wwth a Schlickmnozzle) housed in a

| aboratory fume cupboard. The emul sion was stirred continuously using a
magnetic stirrer whilst spray drybgg. The following spray 5 drying
conditions were enployed; Inlet tenperature 120C Atom sation pressure 3.0
bar Liquid feed rate 3.0,/ Mn 10 outlet tenperature (start) 60C filter

bag 4 u tt) -40nmba - 15 1n this ex | e_t he emnul sion
t hat vv%%és%? aél Jé%' coRpr P?thl{:ﬁg S\?v&ll@rg g5 utﬁ%e%fgg?ﬁ}fbi Eg
'Tri QUgBeErn Bnsk HhifeWBEeNa 88! Bbh@,esSta“a':%td”(‘b rﬁg)enz;mwoﬂgmaaﬁt al cohol . _The
enul si on mas made up as shown in the table below 20 T 3 Triclosan PVA
Cycl dfeanagir Vidoei 118migate. 4gssadiart8thdicads quality UV
curvette containing a suspension of material. The wviscosity
5 of the sample can be measured with a Viscolite 700 portable

viscometer (manufactured by Hydramotion UK) prior to

analysis with the Malvern Instruments Nano S.

Example 1:

10
In this example the emulsion that was spray dried comprised
the water insoluble dye ‘Sudan Red 7b’ (CI 26050) and the
water-soluble structuring agents are polyvinyl alcohol (PVA)
and sodium dodecyl sulphonate (SDS). The emulsion was made

15 up as shown in the table below:

Table 2
Sudan Red 7b PVA SDS Cyclohexane DI Water
0.1 g 2.0 g 5.0 g 120ml L. 40ml

20

PVA was dissolved in 40ml water with stirring and once the
entire polymer was dissolved the SDS was added. The red
dye/cyclohexane solution was made ub separately and added to
25 the aqueous solution slowly over 10 minutes. Once all the
dye was been added, stirring was continued for a further 5
minutes. Stirring and emulsification was achieved by means

of a magnetic stir bar and stirrer.



The PVA was dissolved in the deionised water. The Triclosan was dissol ved
in the cycl ohexane. The Triclosan solution was added to the PVA sol ution
over a pevdachsdiosbom nute with continuous honobgeni sati egTtRLiHh18933] KA
ultra-Turrax'" T25 WD 2006/ 079409 PCT/ EP2005/ 013933 - 27 honopgeni ser at
6000rpm and then further honogenised for a further 2 mnutes (total of .3
m nutes). The enul sion was spray dried using a Buchi |aboratory spray 5
dryer (fitted with a Schlick nozzlejgchoused in a laboratory fume cupboard.
The emul sion was stirred conti nuous y using a nagnetic stirrer whilst spray
drying. The follow ng spray drying conditions were enployed; 10 Inlet
tenperature 90 Atomsatlon ress re 4.0 bar qyldfeed rate 3.0/ Mn
Qut | et Fg‘ﬁpsin 88T YRS FPTeyCY &S5 3 YabeFRyOryofBERY 15 31.7
grans o er r IIe S Vi dis i i.s forned
on addi Eilrgﬁkof E%EF g? glrl F:gld arrgcgl(rillaéw t Tél@z\?\%tcegr qlc%}ét% lsrévéergﬁﬁﬁ%gggkgn
optlcalEymeleapbanddcoﬂh@rb@uisMﬁﬁqmasnsﬁ1nredﬂnantmmhoﬁﬁlfkaawhg 8. In
this exa | e, the enulsion.t r dried_co ed, the 25 water

ool ubTABBRELf SEOBIEE ilLato SR A TP o L LoV g espEaY

5 drying conditions were employed:

Inlet temperature 120°C
Atomisation pressure 3.0 bar
Liquid feed rate _ 3.0mL/Min
10  outlet temperature (start) 60°C
filter bag pressure (start) -40mbar
Example 2:
15
In this example the emulsion that was spray dried comprised the
water-insoluble antimicrobial ‘Triclosan’™ and the water-soluble
structuring agent polyvinyl alcohol. The emulsion was made up as
shown in the table below:
20
Table 3
Triclosan PVA Cyclohexane DI Water
8.13 54.4g 563ml 1875ml
25

The PVA was dissolved in the deionised water. The Triclosan
was dissolved in the cyclohexane. The Triclosan solution was
added to the PVA solution over a period of 1 minute with

continuous homogenisation (using an IKA ultra-Turrax™ T25



structuring agents pol yvinyl alcohol and Brij 78TM The emul sion was nade
up as shown in the table bel ow. W 2006/ 079409 PCTI EP2005/013933 28 Table
4 LTri covoxaes/@pige 78 PVA Cycl ohexane DI Water 6.Qg 15p@BEBR0Sg138&mL 770nl
5 The PVA was di ssolved in the de-ionised water. Wen the PVA was dissol ved
the Brij-78 was added and allowed to dissolve. Triclosan was dissolved in
t he cycl ohexane. The Triclosan solution was added (over 30 seconds) to the
solution of PVA/Brij 78 with contgmnuous honobgeni sation (using an | KA 10
ultra-Turrax T25 honogeni ser at 600orpn). The enul sion was further
honogeni sed for a further 30 seconds (total of one mnute). The enul sion
was s s Ny} i ory . spra 5 drver. (fitted with a
Schl i t%ﬂﬁgizéz 1%%%0%&%&@0%{33%' a%rgcfg{%ér@ g?ﬁﬁ%e%ulﬁélggga}ﬁ?ﬁg éftr?l%l §t on was
stirr édrehetd RUalishit adsi (ptaml rgEthmstésy er whil st spray drying. The
followi ng spray drying conditions were enployed: 20 Inlet tenperature 85C
Atom sation pressure 4.0 bar Liquid feed rate 3.OnL/Mn CQutlet tenperature
(starioheo 3 Uil P LRAL RSP W d UMY 2 400BRE 14802400, Y Aty mteria
5 dryer (fitted with a Schlick nozzle) housed in a laboratory

fume cupboard. The emulsion was stirred continuously using a
magnetic stirrer whilst spray drying. The following spray

1]
drying conditions were employed:

10 Inlet temperature so0°C
Atomisation pressure 4.0 bar
Liquid feed rate 3.0mL/Min
Outlet temperature (start) 60°C
filter bag pressure (start) -40mbar

15

31.7 grams of material were collected. In this case a hazy
dispersion is formed on addition of spray dried material to
water. After several hours an optically clear and colourless
dispersion is obtained.

20

Example 3:

In this example the emulsion that was spray dried comprised the
25 water insoluble antimicrobial ‘Triclosan’™ and the water soluble
structuring agents polyvinyl alcohol and Brij 78™. The emulsion

was made up as shown in the table below:



‘WD 2006/ 079409 PCTI EP2005/ 013933 - 29 Exanples 4-13: In this exanple the
enmul sion that was spray dried conprised the water insoluble antimcrobial
“Tricl osavo 100careko? he water 5 sol ubl e structuring agenece@®2003/01893ge of
solvents, as |isted bel ow was enpl oyed. Table 5 Exanple Sol vent Boiling
Sol vent Type Point 4 Pentane 36C Al kane 5 Hexane 69C Al kane 6 Heptane-
98C Al kane 7 Cctane 125C Al kane 8 Nonane --150C Al kane 9 Chl orof orm 61C
Chl orinated solvent 10 t-Butyl nethglg 55C Et hers ether 11 Cycl ohexane S1C
Cyclic solvents 12 Ethyl Acetate 77C Ester 13 Tol uene 110C Aromatic
solvents 10 The foll ow ng sol utions were nmade: SDS 8.9g dissolved in 125ndl
water 15 Triclosan 1.1g dissolved |} 5 organi ¢ solvent The Tricl osan
sl

solution was slowy added to the ion over a 30 second period, with
conti nuous honobgeni sati on

Triclosan Brij 78 PVA Cyclohexane | DI Water
6.0g 15.4g 38.5g 78ml 770ml

5 The PVA was dissolved in the de-ionised water. When the PVA
was dissolved the Brij-78 was added and allowed to dissolve.
Triclosan was dissolved in the cyclohexane. The Triclosan
solution was added (over 30 seconds) to the solution of
PVA/Brij 78 with continuous homogenisation (using an IKA

10 wultra-Turrax T25 homogeniser at 6000rpm). The emulsion was
further homogenised for a further 30 seconds (total of one

minute) .

The emulsion was spray dried using a Buchi laboratory spray
15 dryer (fitted with a Schlick nozzle) housed in a laboratory

fume cupboard. The emulsion was stirred continuocusly using a

magnetic stirrer whilst spray drying. The following spray

drying conditions were employed:

20 Inlet temperature 85°C
Atomisation pressure 4.0 bar
Liquid feed rate 3.0mL/Min
Outlet temperature (start) 550
filter bag pressure (start) -40mbar

25

32.4 grams of material was collected.



using a I KA ultra-Turrax T25 honogeni ser (6,000rpn). After 20 addition,
honogeni sation is continued for a further 90 seconds (2 mnutes in total).
WO 2006¥029403940LT/ EP2005/ 013933 30 Each enul si on waCEPprRA9s/@s9as3d using a
Buchi | aboratory spray dryer (fitted with a Schlick nozzle) housed in a

| aboratory funme cupboard. During spray drying the enul sion was stirred
continuously using a magnetic stirrer. The follow ng spray 5 drying
conditions were used: Inlet tenpepature 90C Atom sation pressure 3. Cbar
Liquid feed rate 3.Onl/min 10 Qutlet tenperature (start) Varies with sol vent
filter bag pressure (start) -40nbar Exanple 14: 15 In this exanple the
enulshggmiggg wag ;spray dried conprised the water insoluble fluorescer

" Ti nopat the water- soluble structuring agent CocoPAS (sodi um

| auryl sul phate, EMAL 10PHD, ex Kao). The enul sion was nmade up as shown in

20 the table below, Table 6 Tinopal SOP Cocopas Di chl oronet hane DI Wt er
1. 0g 9noghigopKamPd thes etid sdesohs tvas oispoiw cdriadt fempsiredi sed wat er .

The the water insoluble antimicrobial ‘Triclosan’™ and the water

5 soluble structuring agent SDS. A range of solvents, as

listed below was employed.

Table 5
Example Solvent Boiling Solvent Type
. Point
4 Pentane 36°C Alkane
5 Hexane 69°C Alkane
6 Heptane 9g8°¢C Alkane
7 Octane 125°c |Alkane
8 Nonane ~150°C |Alkane
9 Chloroform 61°C Chlorinated solvent
10 t-Butylmethyl 55°c | Ethers
ether
11 Cyclohexane g1°c Cyclic solvents
12 Ethyl Acetate 77°C Ester _
13 Toluene 110°C Aromatic solvents

10

The following solutions were made:

SDS

8.9g dissolved in 125ml water

15 Triclosan 1.1g dissolved in 125ml organic solvent

The Triclosan solution was slowly added to the SDS solution

over a 30 second period, with continuous homogenisation

using a IKA ultra-Turrax T25 homogeniser (6,000xrpm). After

20 addition, homogenisation is continued for a further 90

seconds (2 minutes in total).




Ti nopal SOP was di ssolved in the dichl oronethane. WO 2006/ 079409

PCT/ EP2005/ 013933 31 The dichl oronet hane sol uti on was added (over 30
seconds) wo 206dnaomgueous sol ution of cocoPAS with conti nueygpobosBERNI sation
(using an I KA ultra-Turrax T25 honogeni ser at 6000rpm for a total of 1
mnute. 5 The resulting enul sion was spray dried using a Buchi |aboratory
spray dryer (fitted with a Schlick nozzle) housed in a |aboratory fune
cupboard. The emnul sion was stirred gontinuously using a magnetic stirrer

whi | st spray drying. 10 The follow ng spray drying conditions were enpl oyed:
Inl et tenperature 120C Atom sation pressure 3.0 bar Liquid feed rate

4. O/ M_n 15 tl.et tenperature, (start), 66C filter ba ressure (start)
-40nba?AEa§.h84?é“ 1t 135 SRR Jieéﬁtlé%l% BN GﬁgogﬁtBFéfelsl’Eféyconpare
the eff ggtievenass ofd GaMES tdansi &f Ade,1dvERNLE08 Yhth 1R8BS RLeRAar ed by
freeze-dry nethods, the 25 performance of the product obtained in éxanple 14
was cofgiicedupboargd pldguictg cipzEnetrbng theegeulis yongwast kbdrrefo prepare
the freeze dried product, 9g of QOPA%Z(sodiun} Iayr¥£ sul phat e, EMAL
10PHD, EX7KAG RS Yo A1, & MAPREIG St iTrer. The “followinh spray

5 drying conditions were used:

Inlet temperature 90°C
Atomisation pressure 3.0bar
Liquid feed rate 3.0mL/min
10 Outlet temperature (start) Varies with solvent
filter bag pressure (start) -40mbar

Example 14:

15
In this example the emulsion that was spray dried comprised
the water insoluble fluorescer ‘Tinopal SOP'™ and the water-
soluble structuring agent CocoPAS (sodium lauryl sulphate,
EMAL 10PHD, ex Kao). The emulsion was made up as shown in

20 the table below:

Table 6
Tinopal SOP Cocopas Dichloromethane | DI Water
1.0g S.0g 120ml 120ml

25

The CocoPAS was dissolved in the de-ionised water. The

Tinopal SOP was dissolved in the dichloromethane.



30 of water. To this aqueous solution was added |.Qg of Tinopal T* SOP in
12Dl of dichl oronmet hane with vi gorous WO 2006/ 079409 PCT/ EP20051013933 32
stirringO 20960784981 si on formed was sprayed into |iquid pei/Epngeo13dsd Ng a
trigger spray and the resulting frozen powder was freeze-dried (Edwards
Super nodul yo, operated with an average vacuum of 0.2nbar and at -50 C) to
forma 5 powder. Sanples of the 10% | oaded product were added to Bril hanteTM
(ex Gessy Lever, 2004) base fornukgtion, wi thout any fluorescer present.
The conposition thus obtai ned was used 10 to | aunder untreated cloth
nmonitors. The change in Ganz whiteness (Delta G on cloth nonitors was

nmeasur.ed af each,wash. surenent s r erforped for cotton, nylon and
pol ye??‘%r :alhglrsl(ﬁr?g\eg:&ar’tehég%%&i it ﬁ:‘ed&?ﬁ/e TYon {7 nS66PE Ssar%a’ mar ked

" Sprayhdr bgdepudNEolle iIGATRAT AdAPAPL it kerthddusfreeze dried' ) are
shown in the table below. Table 7 Coth Type Preparation Ganz- Ganz Ganz

af t er hampgenapasion] dusidsh aind Kiash Bra- TwrstayT25 Fowegendsieed a83. 35 46. 84
53.146 ﬁ%lo%)s ray dried 32§}7 50.05 56.14 Polyester Freeze dried 9.11

12. 46°000%R™ p P%?t é_‘roeé§&r dr MB*YE 05 15.23 16.73 Cotton Freeze dried
215 68 26.43 30. 36

The resulting emulsion was spray dried using a Buchi
laboratory spray dryer (fitted with a Schlick nozzle) housed
in a laboratory fume cupboard. The emulsion was stirred
continuously using a magnetic stirrer whilst spray drying.

10 The following spray drying conditions were employed:

Inlet temperature 120°cC
Atomisation pressure 3.0 bar
Liquid feed rate 4.0mL/Min
15 Outlet temperature (start) 66°C
filter bag pressure (start) -40mbar

3.84g of material was collected

20
Example 15:

In order to compare the effectiveness of compositions of the
invention with those prepared by freeze-dry methods, the
25 performance of the product obtained in example 14 was

compared with a product obtained by a freeze drying method.

To prepare the freeze dried product, 9g of CocoPAS (sodium
lauryl sulphate, EMAL 10PHD, ex Kao) was dissolved in 120 ml
30 of water. To this agqueous solution was added 1.0g of

Tinopal™ SOP in 120ml of dichloromethane with wvigorous



Cotton Spray dried 25.39 32.64 34.71 20 Higher "Ganz' figures are obtained
when fluorescer is nore effectively deposited. Products prepared according
to the nadde/@d4dohe | nventi on show better perfornance pdERPINNHSBIIRS
prepared by the freeze-drying nethod. WO 2006/ 079409 PCT/ EP2005/013933 - 33
Exanple 16: In order to denonstrate the effect of choice of water 5 sol uble
polynmers on particle size and distributions, several different water

sol ubl e polymers with different nolegular weights, including polyvinyl

al cohol (PVA), hydroxypropyl nethyl cellul ose (HPMC), hydroxyet hyl

cel l ul ose (HEC) and pol yvinyl pyrrolidone (PVP) were enployed. Table 8

lists th Tabl P Mol | ht ,. /1 Prod
PVA My OO Y ERL SRR T2 DOBS A UE i h L ARG, 000 Al dr 1 ch
Mv 10, 0QQL12‘¥'(5§éI§h181 aM’h.z SO0 EhHk@ ahdy @5@09@85&95?1 Mpo36Q, 000 Fl uka

15 In this exanpl e, éCR) was used as a nodel for
powder was freeze drle (Edwards Supermodulyo, operated with

an average vacuum of 0.2mbar and at -50 °C) to form a

5 powder.

Samples of the 10% loaded product were added to Brilhante™
(ex Geésy Lever, 2004) base formulation, without any
fluorescer present. The composition thus ebtained was used
10 to launder untreated cloth monitors. The change in Ganz
whiteness (Delta G) on cloth monitors was measured after
each wash. Measurements were performed for cotton, nylon and
polyester. Results for the method of the invention (in bold,

and'marked ‘spray dried’) and the comparative tests (marked

15 ‘freeze dried’) are shown in the table below:
Table 7
Cloth Type Preparation Ganz . Ganz Ganz
after after | after
15% wash | 2®® wash | 3™ wash
Nylon Freeze dried 33.35 46.84 53.14
Nylon Spray dried 38.17 50.05 56.14
Polyester Freeze dried 9.11 12.46 14.74
Polyester Spray dried 12.05 15.23 16.73
Cotton Freeze dried 21.68 26.43 30.36
Cotton Spray dried 25.39 32.64 34.71
20

Higher ‘Ganz’ figures are obtained when fluorescer is more
effectively deposited. Products prepared according to the
method of the invention show better performance than those

25 prepared by the freeze-drying method.



active compound, and sodi um dodecyl sul fate (SDS) was used as a surfactant
carrier. 20 0.25 g OR was dissolved in 50 mM chloroformas oil phase, and
1.0 g SUB200607M09 g PVP were dissolved in 50 m wat er RGI/ER2§0®OI®33phase. The
oi | phase was added dropw se into aqueous phase with overhead stirring (IKA
EUROCSTAR) at 600 rpmfor 2 25 mn. WO 2006/ 079409 PCTI EP20051013933 - 34
The coarse emul sion was then further treated with a honogeni zer (I KA T25
basic Utra-Turrax) at 17,500 rpm330r-5 mn. The resulting fine emul sion
was then spray dried at 125 5 Cwith a Buchi Mni spray dryer B-290 to
obtain products according to the present invention. Spray drying conditions
were Inlet tenp.; 125 C, Aspiration rate: 100% Punp rate: 3.62m/mn. 10 A
sanpl e of the dry powder was then dispersed into distilled water and the
nanop&xeiple di6ze was nmeasured with Malvern Nano-S. Details concerning

t hese experinments and their results are sunmarized in Table 9. PhR=phase
rati o, oil phase/aqueous phase 15 PS=average particle size

PDI =pghy @i-3Rer ¢t et FFAR et LA Ldd SAWLE1ERage 4dyequs phase PhR

5 soluble polymers on particle size and distributions, several

different water soluble polymers with different molecular

weights, including polyvinyl alcohol (PVA), hydroxypropyl

methyl cellulose (HPMC), hydroxyethyl cellulose (HEC), and

polyvinylpyrrolidone (PVP) were employed. Table 8 lists the
10 polymers.

Table 8
Polymer Molecular weight, mol/1l Producer
PVA Mw 9,000-10,000 Aldrich
HPMC Mw 10,000 Aldrich
HEC Mw 90,000 Aldrich
Mw 10,000 Aldrich
Mw 24,000 Fluka
FVP Mw 55,000 Fluka
Mw 360,000 Fluka
15
In this example, 0il red O (OR) was used as a model for
active compound, and sodium dodecylsulfate (SDS) was used as
a surfactant carrier.
20

0.25 g OR was dissolved in 50 ml chloroform as oil phase,

and 1.0 g SDS and 1.0 g PVP were dissolved in 50 ml water as
aqueous phase. The oil phase was added dropwise into agueous
phase with overhead stirring (IKA EUROSTAR) at 600 rpm for 2

25  min.



amp PS, PDI S OR SDS, PVP, mg/m v/v in nmg/m ng/m WP-141 Mw 255 1.016
10,000 Wp-142 Mwv 220 1.103 29,000 Wp-143 5.0 20.0 Mwv 20.0 50/50 255 1.133
55, 000 WwWo240am0495 1. 125 360, 000 WO 2006/ 079409 PCT/ BRZDEEOIBIFE3 - 35
In further exanples 0.25 g OR was dissolved in 50 mMi  chloroform as oil
phase, and 1.0 g SDS and 1.0 g water soluble polyner (PVP (Mv 29,000), PVA
HPMC, or HEC) were dissolved in 50 ml water as aqueous phase. The oil phase
was 5 added dropw se into aqueous plese with overhead stirring at 600 rpm
for 2 mn. The coarse enulsion was further treated wth a honobgeni zer at
17,500 rpmfor 5 mn. The resulting fine enmulsion was then spray dried at
125 Cwith a Buchi Mni spray dryer B-290 (Inlet tenp.: 125 C, Aspiration
10 rate: 100% Punp rate: 3.62ml/mn.) A sanple of the dry powder was then
di sper sé&thei raiotaircéiesteirrhi]eadiorwavtzaesr tdeh therttenoparéaiceé@ ®igk was neasured with
Mal vernh Nano- S. Ils con ern| ng _t hese experij rrents and their

omogenlzer IKA T25 asic Ultra-Turrax) at ;500 rpm for 5
min. The resulting fine emulsion was then spray dried at 125

5 °C with a Buchi Mini spray dryer B-290 to obtain products
according to the present invention. Spray drying conditions

were Inlet temp.: 125 °C; Aspiration rate: 100%; Pump rate:
3.62ml/min.

‘10 A sample of the dry powder was then dispersed into distilled
water and the nanoparticle size was measured with Malvern
Nano-S. Details concerning these experiments and their
results are summarized in Table 9.

PhR=phase ratio, oil phase/aqueous phase

15 PS=average particle size

PDI=polydispersity index

Table 9
20
oil
Phase | Aqueous phase PhR, |PS,
Sample PDI
OR, SDs, PVP, mg/ml v/v nm
mg/ml | mg/ml « g
WP-141 Mw
10,000 255 11.016
WP-142 Mw 220 (1.103
29,000
WP-123 5.0 20.0 oo 20.0 | 50/50 555 [1.133
t 55,000
WP~144 Mw 295 11.125
360,000




15 results are summarized in Table 10. Table 10 Q1 Aqueous phase Phase
Sanmple OR, SDS, Water soluble vhR PS, nmPD ng/m ng/m polynmer, ng/m

WP- 142 VPROWBAG9409 103 WP-145 5.0 20.0 PVA 0 50/50 220 PCT/ERR003/39346 HPMC 2
0. 164 1.012 WP-147 HEC 342 1.567 20 In this exanple HPMC (Mv 10, 000) gave
the smallest particle size and narrowest poly-dispersity, PVA (9-10k MN

gave simlar particle size to PVP but broader particle size WO 2006/ 079409
PCT/ EP2005/ 013933 - 36 distributdzons, and HEC (MN 90k) gave the | argest
particle size and the broadest particle size distributions. In yet further

exanples 0.25 g OR was dissolved in 50 ml 5 chloroformas oil phase, and 1.0

g SDSwas gkggy t t ol ubl e polyners
(PVP (Mv 29 ooo}é%r@l%mﬁ 1@05%?{ and%{ X1 bﬂagg) i th differont
concem:&lﬂ@tm@ms‘n( 2@mg/ini phisrey/ rdnd H0mMy/gn SD:NEhd Shrgb ny) waseaqueous phase.

was adde dro wi t h overhead

The oiI BE?L wi se 10 into the ac&geous phas
stirriefg e6@ PBYRT o “h 2550 YoarREr e i ?onoﬁfagEf:urf”ﬁéP treated with
a dissolved in 50 ml water as agueous phase. The oil phase was

5 added dropwise into aqueous phase with overhead stirring at
600 rpm for 2 min. The coarse emulsion was further treated
with a homogenizer at 17,500 rpm for 5 min. The resulting
fine emulsion was then spray dried at 125 °C with a Buchi

125

Mini spray dryer B-290 (Inlet temp.: °C; Aspiration

10 rate: 100%; Pump rate: 3.62ml/min.)
A sample of the dry powder was then dispersed into distilled
- water and the nanoparticle size was measured with Malvern
Nano-S. Details concerning these experiments and their

15 results are summarized in Table 10.

20

Table 10
oil
Phase Agueous phase bR
! ’ DI

Sample OR, sps, g:;;;eioluble v/v PS, nm | P

mg/ml |mg/ml mg/ml
WP-142 PVP 220 1.103
WP-145 PVA 220 1.240
WP-146 5.0 20.0 HPMC 20.0 | 50/50 164 1.012
WP-147 HEC 342 1.567

In this example HPMC (Mw 10,000) gave the smallest particle

size and narrowest poly-dispersity, PVA (9-10k MW) gave

similar particle size to PVP but broader particle size




‘honogeni zer at 17,500 rpmfor 5 mn. The resulting fine enul sion was then
spray dried at 125 C 15 with a Buchi Mni spray dryer B-290 (Inlet tenp.:
125 C,  A¥PR0%{07Yrate: 100% Punp rate: 3.62ml/min). ARCTHERPE/WBIBhe dry
powder was then dispersed into distilled water and the dispersed particle
size was neasured with 20 Mal vern Nano-S. Details concerning these
experinents and their results are sunmarized in Table 11. WO 2006/ 079409
PCT/ EP2005/ 013933 - 37 Table 11- @d -Aqueous phase Phase PhR, PS, Sanple
PDI OR, SDS, Water soluble v/,iv ma nmg/m ng/m polymer, ng/m WP-142 PVP
220 1.103 Wp-145 PVA 20.0 220 1.240 Wp-146 HPMC 164 1.012 Wp-148 PVP 295

1. 026 \Aﬁstﬂbﬁ%o}é 0 a23b HRO2Afmy \YondyS aHPéVQH@‘héLr@éét afr281d 50/ 50
WP- 151 PVP 585 1.309 WP-152 PVA 10.0 255 1.137 WP-153 HPMC 220 1. 180

size and the broadest particle size distributions.

In yet further examples 0.25 g OR was dissolved in 50 ml

5 chloroform as oil phase, and 1.0 g SDS was dissolvea in 50
ml water with different water soluble polymers (PVP (Mw
29,000), PVA (Mw 10,000), and HPMC (Mw 10,000)) with
different concentrations (20mg/ml, 15mg/ml, 10mg/ml, and
5mg/ml) as aqueous phase. The oil phase was added dropwise

10 into the aqueous phase with overhead stirring at 600 rpm for
2 min. The coarse emulsion was further treated with a

homogenizer at 17,500 rpm for 5 min.

The resulting fine emulsion was then spray dried at 125 °C
15 with a Buchi Mini spray dryer B-290 (Inlet temp.: 125 °C;

Aspiration rate: 100%; Pump rate: 3.62ml/min).

A sample of the dry powder was then dispersed into distilled
water and the dispersed particle size was measured with
20 Malvern Nano-S. Details concerning these experiments and

their results are summarized in Table 11.



WP- 154 PVP 615 1.314 Wp-155 PVA 5.0 342 1.230 Wp-156 HPMC 396 1.764 5
Exanple 17: 0.25 g OR was dissolved in 60 ml chloroformas oil phase, and
4.05 g vPR%AIM4P20 g PVA (Mv 10, 000) were dissol ved i rPCTIEPZDATOIN3INAt er as
aqueous phase. The oil phase was added dropw se into aqueous phase with
overhead stirring at 600 rpmfor 20 mn. Half the volune of the coarse
emul sion obtained was further treated with a honogeni zer at 17,500 rpm for
5 mn. WO 2006/ 079409 PCT/ EP2005/ 8%3933 38 The coarse enul sion and the
fine enul sion were then each spray dried at 120 C with a Buchi M ni spray
dryer B-290 respectively (inlet tenp.: 120 C, Aspiration rate: 100% Punp
rate: 5.90 m/mn.). Sanples of féﬁigrylpomders were 5 dispersed into
distilled water and the particl e~srze—was neasured with Ml vern Nano-S.
Details concerning these experinents and their results are sumuarised in

Tabl e Ln parate preparat ion 0.20 g-CR was dissolved in 50 nl 10
chl or df orm as chlphase, and 1.45 g SDS and 2.%0 g PVA (Mv| 10, 000) were
di ssoljved in 5ﬁ9n1smat q%%?%ﬁnﬁ&&ﬁ% phase. The| Qi phqég was adddd dropwi se
into aQ%E%E%p %% %itlh overhead stirring at 6 ‘om |f % ppp. The coarse
enul sijo s |fous f her |igmat ed wlddy aadWDen! Seky, /At 1ﬂ 200 [rpm for] 5
mg/ml |mg/ml | polymer, mg/ml

WP-142 PVP 220 | 1.103

WP-145 PVA 20.0 220 }1.240

WP-146 HPMC 164 {1.012

WP-148 bPvPp 295 | 1.026

WP-149 PVA 15.0 255 {1.027

WP-150 HPMC 164 | 1.067

5.0 20.0 50/50

WP-151 PVP 585 {1.309

WP-152 PVA 10.0 255 | 1.137

WP-153 HPMC 220 | 1.180

WP-154 pvP 615 |1.314

WP-155 PVA 5.0 : 342 | 1.230

WP-156 HPMC 396 [ 1.764

5
Example 17:

0.25 g OR was dissolved in 60 ml chloroform as oil phase,
and 4.05 g SDS and 7.0 g PVA (Mw 10,000) were dissolved in
10 140 ml water as aqueous phase. The oil phase was added
dropwise into agqueous phase with overhead stirring at 600
rpm for 20 min. Half the volume of the coarse emulsion
obtained was further treated with a homogenizer at 17,500

rpm for 5 min.



-15 mn. This fine enulsion was then spray dried at 120 Cwith a Buchi Mni
spray dryer B-290 (inlet tenp.: 120 C, Aspiration rate: 100% Punp rate:
5.90 ni/WR2006/0T989dry 20 powder was then di spersed i nt 8CAEPRP05[08393%at er and
the particle size was nmeasured with Malvern Nano-S. Details concerning
these experinments and their results are also summarised in Table 12. WO
2006/ 079409 PCT/ EP2005/013933 - 39 Table 12 G| Aqueous Phase phase
Sampl e OR, SDS, PVA, v/v, Process-PS8 PDI nmg/m ig/mnmg/ M W,-101 30/ 70
Stir 264 1.112 Wp-102 4.0 29.0 50.0- 89 1.012 Wp-103 50/50 Honpgeni se 123.
1.019 5 Exanple 18: 0.25 g OR was dissolved in 50 mMl chloroformas oi

phase, #Qcapdatsl gmubSidpd al'x#) pep\fe_n@M@nﬁggg:Q%rﬁﬁfﬁsi%&ﬁoég&q in 50 m

wat er as aqueous phase. The ol ase was I nto the aqueous
phase wephagvdarheddast 120 i*§ atith0@ BuewhfioMind mpraylEifier @aZ3@ enul sion
was further treated w,t a honogeni ser ~at different speed to obtain a
series GESPPRELVE |2$ et temp.: 120 °C; Aspiration rate: 100%;
Pump rate: 5.90 ml/min.). Samples of the dry powders were
5 dispersed into distilled water and the particle size was
measured with Malvern Nano-S. Details concerning these

experiments and their results are summarised in Table 12.

In a separate preparation 0.20 g OR was dissolved in 50 ml
10 chloroform as oil phase, and 1.45 g 8SDS and 2.50 g PVA (Mw
10,000) were dissolved in 50 ml water as agqueous phase. The
01l phase was added dropwise into agueous phase with
overhead stirring at 600 rpm for 2 min. The coarse emulsion
was further treated with a homogeniser at 17,500 rpm for 5

15 min.

This fine emulsion was then spray dried at 120 °C with a
Buchi Mini spray dryer B-290 (inlet temp.: 120 °C;
Aspiration rate: 100%; Pump rate: 5.90 ml/min.). The dry
20 powder was then dispersed into distilled water and the
particle size was measured with Malvern Nano-S. Details
concerning these experiments and their results are also

summarised in Table 12.



These finer emul sions were then spray dried at 125 Cwth a Buchi Mni
spray dryer B-290 (inlet tenp.: 125 C, Aspiration rate: 100% Punp rate:

3. 62 mYPRHp/07%48% The dry powder was then dispersed i ntRETHER093/Q18%B3wat er and
t he nanoparticle size was neasured with Mal vern Nano-S. Details concerning
these experinments and their results are sunmarized in Table 13
(HS=Honogeni zati on speed, 25 Ht =Honbgeni zation tine) W 2006/ 079409

PCT/ EP2005/ 013933 - 40 Table 13390 Aqueous Sanpl e Phase phase PhR, HS,
H, PS, PDI OR SDS, PVA v/ivrirpmmnnm ng/m nmg/m ng/m WP-157 13,500 2
347 1.037 WP-158 17,500 2 279 1.043 Wp-142 4.0 29.D 50.0 50/50 17,500 5
220 1.103 WP-159 21,500 2 190 1.014 5 Exanple 19: Preparations have been
made into tablet formby nmeans of a 10 tablet maker which has four parts.
Three used to formthe tablet argbb&el2o achi eve conpression. The parts
used for tablet formation are an 1nverted "U shape with a hole in the top,
into which fits a solid cylinder with arns at the

0il Aqueous
Phase | phase
PhR PSS
Sampl ! "Ip
ple OR, z?ié DVA, /v Process om DI

mg/ml 1g mg/ml
WP-101 Stir 264 [ 1.112
WP-102 (4.0 29.0 {50.0 30770 Homogeni e 89 1.012
WP-103 50/50 g 8 123 11.019

Example 18:

0.25 g OR was dissolved in 50 ml chloroform as oil phase,

10 and 1.0 g SDS and 1.0 g PVP (Mw 29,000) were dissolved in 50
ml water as aqueous phase. The oil phase was added dropwise
into the aqueous phase with overhead stirring at 600 rpm for

2 min.

15 The coarse emulsion was further treated with a homogeniser
at different speed to obtain a series of finer emulsions.
These finer emulsions were then spray dried at 125 °C with a
Buchi Mini spray dryer B-290 (inlet temp.: 125 °C;
Aspiration rate: 100%; Pump rate: 3.62 ml/min).

The dry powder was then dispersed into distilled water and
the nanoparticle size was measured with Malvern Nano-S.
Details concerning these experiments and their results are
summarized in Table 13 (HS=Homogenization speed,

25 Ht=Homogenization time)



top and a solid rectangle that fits into the inverted U 15 Tablets are
formed, with the U and rectangl e assenbled, by adding powder to the hole in
the inver 4efhddsadosareful Iy placing the cylinder into %{3 bl /013}'%@
assenbly is then placed in the conpression part, where e scr%M/ read
acts on the cylinder conpacting the powder. The tablet is 20 rel eased by
renmovi ng the rectangul ar and cylindrical blocks. Spray dried powder
prepared from cocoPAS, sodium sul phate and fat red dye was nmade into a 0.5g
tablet using this apparatus. Wien #%inilar freeze dried powder was used,

25 (cocoPAS, sodiumchloride, fat red dye), a 0.06g tablet was fornmed. WO
2006/ 079409 PCT/ EP2005/013933 - 41 Tablet and powder behave differently in
terms of dissolution tinmes and clarity of solution. 5 Exanple 20: A product
conpri sing sodi um sul phate was nade EX digsolving 0.5g CocoPAS in 12 n

wat er and addi ng 0.5g sodi um sul ph e 1lg Fat red 7B dye was di ssol ved
in cyclohexane added to 10 the aqueous solution to forman enul sion and

freeze gred==s Lo S ULIIUI St PoWeeT-ST—V lyl 1 L:IC EocoPAS
Sodi um gul phat e |r z%|C)f?; =40 to 90: 10 grjadual |y, were de in tHe sane
vay. A igaiale S o | r sqdtfm canbtat ep%vas shH0 rade.
Al powders re-di%ol veFDSr 15 Ri@ver Gi vg PR | ean M@ Jt®®n.| Wt hodt
sodi um ¢ar bonat ¢ mg/dils § @ig/milon modol about 2( secondg, wi t|h sodi um carjbonat e,
WP-157 13,500 |2 347 |1.037
WP-158 17,500 (2 279 | 1.043
WP-142 4.0 29.0 50.0 50/50 | 17,500 |5 220 }11.103
WP-158 21,500 | 2 190 |1.014

Example 19:

Preparations have been made into tablet form by means of a

10 tablet maker which has four parts. Three used to form the
tablet and one to achieve compression. The parts used for
tablet formation are an inverted “U” shape with a hole in
the top, into which fits a solid cylinder with axrms at the
top and a solid rectangle that fits into the inverted U.

15 Tablets are formed, with the U and rectangle assembled, by
adding powder to the hole in the inverted U and carefully
placing the cylinder into the hole. The assembly is then
placed in the compression part, where the screw thread acts
on the cylinder compacting the powder. The tablet is

20 released by removing the rectangular and cylindrical blocks.

Spray dried powder prepared from cocoPAS, sodium sulphate
and fat red dye was made into a 0.5g tablet using this
apparatus. When a similar freeze dried powder was used,

25 (cocoPAS, sodium chloride, fat red dye), a 0.06g tablet was

formed.



the tine increased to 1 to 2 mnutes. A CocoPAS: NaSO4, 50:50 ratio powder
was made, this time 20 form ng the enul sion using a honogeni ser and spray
dryi ngWO e6/0¢kHari son of particle size, which gave ®C/ENBRO/EBIBE aver age
of 57.3 and a poly-dispersity of 0.39. For a 20:80 cocoPAS: Na2SO4 sanpl e
the particle size Z (Malvern) average was 115 and a poly-dispersity of
0.126. 25 For freeze dried sanples, the particle size would appear to
decrease as the amount of filler igncr-eases, for sodium sul phate, range Z
ave. 2000, polydispersity 0.746 (50:50) to Z ave. 609, polydispersity 0.492
(10:90). 30 WO 2006/ 079409 PCT/ EP2005/013933 - 42 Oher inorganic fillers
i ncl uded sodi um carbonate, sodium chloride, nmagnesium chl oride, magnesi um
acetate, calcium chloride and sucrose; these tended not to give clear

sol ut Tahset Waadepswaled ehzived di@fairentsodi i eeahat 6F atdflsBolragneal um

sul phate (at 50:50),%ave clear re-dispersions. All these were prepared in a
PVA/ SEETSS seBfh CPRFETY ©fsispdaitipayi ed between Z ave. 1380, pol ydispersity
0.6 and Z ave. 771, polydispersity 0.48 for the sodiumsalt fillers. 10 The
preparations containing magnesiumsalts at 50:50 in PVA/ SDS, gave particle
sizesExapleaRfed between Z ave. 72.9, polydispersity 0.402 and Z ave. 672,
pol ydi spersity 0.655. Magnesi um sul phate was al so nade at the 20:80 rati o,

A product comprising sodium sulphate was made by dissolving

0.5g CocoPAS in 12 ml water and adding 0.5g sodium sulphate.

0.01g Fat red 7B dye was dissolved in cyclohexane, added to
10 the aqueocus solution to form an emulsion and freeze dried as

a powder. Other similar powders, varying the CocoPAS

Sodium sulphate ratio from 60:40 to 90:10 gradually, were

made in the same way. A similar set of samples containing

sodium carbonate was also made. All powders re-dissolved in
15 water to give a clear solution. Without sodium carbonate,

dissolution took about 20 seconds, with sodium carbonate,

the time increased to 1 to 2 minutes.

A CocoPAS:NaSO4, 50:50 ratio powder was made, this time

20 forming the emulsion using a homogeniser and spray drying;
for comparison of particle size, which gave a Z (Malvern)
average of 57.3 and a poly-dispersity of 0.39. For a 20:80
cocoPAS:Na2804 sample the particle size Z (Malvern) average
was 115 and a poly-dispersity of 0.126.

25
For freeze dried samples, the particle size would appear to
decrease as the amount of filler increases, for sodium
sulphate, range Z ave. 2000, polydispersity 0.746 (50:50)
to 2 ave. 609, polydispersity 0.492 (10:90).

30



R NAN N AR A

but unli ke sodium sul phate, due to it not giving a clear 15 solution, the
particle size Z ave. (255) polydispersity 0.375 was greater than the 50:50
rati o Z awve.20qei294p pol ydi spersity 0.402. The particl e wiZepded/d3dnr
magnesi um salts, for all but the acetate, gave nore than one peak size. 20
Cal cium chl ori de and sucrose were al so used as bul king agents; they gave
particle sizes of Z ave.892, polydispersity 0.593 and Z ave. 338,

pol ydi spersity 0.489 respectlvely 435 Polymer only i.e. PVA with sodium

sul phate filler (50:50) has been prépared as a freeze dried powder. It was
slowto re-dissolve; tinme, 7 mnutes, gave a clear solution and particle
size Z ave. 467, polydliper5|ty 0.557_and had 2 30 peaks. WD 2006/ 079409
PCT/ EP2605e31 3epr9anim Tiidawrst e neluds Cbﬁo%l‘éff‘ %Jébﬁpaiasphéadéuﬁu yImer

pol ycapr, e é%ﬁﬁﬁ 5 f oi and 0.26 g
SDS 5 acf{ri:l %%tl?l% \{%\?A ?goﬁlrav\eéréﬁg ssoﬁﬁlﬁ égt%g f E&g?g?ﬁas aqueous
phase. Eﬂnéomlldeptaaaﬁh smscsrcaxhj;eotrrhfsmvﬂa&iedltmotthm Qirveouieplrase and
honogeni sed f.or 2 m n. The enulsion was spray dried at 150 C mnth a Buchi
Mni 16 b’rtérﬁ’n&r y@‘}he]?e?% %ﬁ%tﬁ%ﬁb%@%%’c %%@fbum 3sptete and

5 magnesium sulphate (at 50:50) gave clear re-dispersions. All

these were prepared in a PVA/SDS system. Particle sizes
varied between Z ave. 1380, polydispersity 0.6 and Z ave.

771, polydispersity 0.48 for the sodium salt fillers.

10 The preparations containing magnesium salts at 50:50 in
PVA/SDS, gave particle sizes that ranged between Z ave.
72.9, polydispersity 0.402 and Z ave. 672, polydispersity
0.655. Magnesium sulphate was also made at the 20:80 ratio,
but unlike sodium sulphate, due to it not giving a clear

15 solution, the particle size Z ave. (255) polydispersity 0.375
was greater than the 50:50 ratio Z ave. (72.9)
polydispersity 0.402. The particle size data for magnesium

salts, for all but the acetate, gave more than one peak

size.
20
| Calcium chloride and sucrose were also used as bulking
agents; they gave particle sizes of Z ave.892,
polydispersity 0.593 and Z ave.338, polydispersity 0.489
respectively.
25

Polymer only i.e. PVA with sodium sulphate filler (50:50)

has been prepared as a freeze dried powder. It was slow to

re-dissolve; time, 7 minutes, gave a clear solution and

particle size Z ave. 467, polydispersity 0.557 and had 2
30 peaks.



Aspiration rate: 100% Punp rate; 7.20 mM/mn.). A sanple of the dry

powders were then dispersed into distilled water

(10mg/ M) and the

resul t W)2098P1%48% e size was measured with Ml vern NaR6ETEP2G0301338¢t | cl es
were 162nmwi th a standard 15 devi ation of 2.14nm and a pol y-di spersity of
0.131 Exanple 22: 0.5 g of the hydrophobic polynmer Eudragit' EPO was
dissolved 20 in 60 mM chloroformas oil phase, and 10 g PVA (Mwv 10, 000)
di ssolved in 120 mM water as4aqueous phase. The oil phase was added

wer e

dropwi se into the aqueous phase and honogenised for 1 min. 25 The
was spray dried at 90 Cwith a Buchi Mni spray dryer B-290 respectively
(i nl ezxkRPPe: 290 C  Aspiration rate: 100% Punp rate: 3 nl/mn.).

of the dry powders were then dispersed into distilled water

enul si on

A sanpl e

(10ny/ M) and

the resulting particle size was neasured with 30 Mal vern Nano-S. The
I re_520n AINB 1. A.nethod conprising the steps of:
@ §§7d9naf EggghVéFSP Hhﬁﬁhéﬁﬁ§3ﬁﬁ§ﬂﬂﬁr%) gﬁrrier nat eri al

sol ubfieskp1{ay, inand miocmlb&b%rﬂ%%r iAl1 Baine soldd @tz@r@l Rk :
tenperature, c) a volatile second liquid phase mhlch I s not

parti
51)

5

10

15

20

25

30

and 0.45 g PVA (Mw 10,000) were dissolved in 15 ml water as
aqueous phase. The oil phase was added dropwise into the

aqueous phase and homogenised for 2 min.

The emulsion was spray dried at 150 °C with a Buchi Mini
spray dryer B-290 respectively (inlet temp.: 150 °C;
Aspiration rate: 100%; Pump rate: 7.20 ml/min.). A sample of
the dry powders were then dispersed into distilled water
(l1omg/ml) and the resulting particle size was measured with
Malvern Nano-S. The particles were 162nm with a standard

deviation of 2.14nm and a poly-dispersity of 0.131

Example 22:

0.5 g of the hydrophobic polymer Eudragit™ EPO was dissolved

in 60 ml chloroform as oil phase, and 10 g PVA (Mw 10,000)

were dissolved in 120 ml water as aqueous phase. The oil
phase was added dropwise into the aqueous phase and

homogenised for 1 min.

The emulsion was spray dried at 90 °C with a Buchi Mini
spray dryer B-290 respectively (inlet temp.: 90 °C;
Aspiration rate: 100%; Pump rate: 3 ml/min.). A sample of
the dry powders were then dispersed into distilled water
(lomg/ml) and the resulting particle size was measured with

Malvern Nano-S. The particles were 520nm.



mscible with (a), 15 d) a material which is soluble in (c) but not in (a),
and, ii) drying the enul sion above anbient tenperature to 20 simultaneously
renove (a) and (c) and thereby obtain the material (b) in solid formwth
(d) dispersed therein, said dispersion of (d) being a nano-scale

di spersion with a maxi num Z-average particle size of 615nm 25 2. A nethod
according to claim1l wherein the aqueous solvent (a) is water. - 45 3. A
met hod according to claiml or 2 mhgn&%n_the carrier material (b) conprises
a polymer. ' 4. A method according to tlaim3 wherein the carrier 5
material is polyvinyl alcohol. 5. A nethod according to claim1 or 2 wherein
the carrier material (b) conprises a surfactant. 10 6. A nmethod according
to claimB-A#MF ein the carrier material (b) conprises an anionic
surfactant. 7. A nmethod agccording to any of clains 1 to 6 wherein the

vol atil e second liquid phase (c) has a boiling point of 15 I ess than 150
Cel si us, 1pref &y aldthd®ssordhads 19 tKel stass S8£: A nethod according to claim?7
wherein the volatile

5 i) providing an emulsion of:
a) an agueous solvent,
b) a carrier material soluble in (a), said
10 carrier material being solid at ambient
temperature,
c) a volatile second liquid phase which is not

miscible with (a),

15
d) a material which is soluble in (c) but not in
{(a), and,
ii) drying the emulsion above ambient temperature to
20 simultaneously remove (a) and (c) and thereby
obtain the material (b) in solid form with (d)
dispersed therein, said dispersion of (d) being a
nano-scale dispersion with a maximum Z-average
particle size of 615nm.
25

2. A method according to claim 1 wherein the agqueous -«

solvent (a) is water.



second liquid phase (c) is selected from al kanes, 20 chlorinated sol vents,
ethers, cyclic solvents, esters and aromatic solvents. 9. A nethod
according to any of clains 1 to 8 wherein the volatile second |iquid phase
conprises from1l0 %to 95 25 %v/v of the enulsion, preferably from2,0 %
to 68 10. A nethod according to any one of clains 1 to 9 wherein the drying
nmethod is spray drying. - 46 11. A product obtai nable by the nethod of any
one of clainms 1-10. 5 12. A product A3C cording to claim 11 which conprises
as (d) a water-insoluble, pharnaceutlcé1ly active substance and as (b) a
wat er - sol ubl e physi ol ogically acceptable carrier. 10 13. A product
according to claim 11 or 12 wherein the material (d) has a Z-average
particl e3si ze PoMaidiochmracondiag 300 ain ef erlabd ywheoeBOORRe JarrAepr oduct
according teo clgﬁ¥1%é_m@? rlses as d 15 an antim crobial agent, an
ant i dandr uf f quéyl Ta quoreSC|ng agent, a skin-
condi ti oni ng agent, an antlfoanlng agent a halr condi tioning agent, a
fabric conditioning agent, a thickening agent, a Wprotecting agent, a

bl each o1 .20 bl e&tthqy estd@@inAr cardloh dAnthe Bei h NSieet ¢ £ deer pesti ci de,

herbi ci de or other agrochem cal, a perfune or a flavouring.
5 material is polyv1nyl alcohol.

5. A method according to claim 1 or 2 wherein the carrier

material (b) comprises a surfactant.

10 6. A method according to claim 5 wherein the carrier

material (b) comprises an anionic surfactant.

7. A method according to any of claims 1 to 6 wherein the

volatile second liquid phase (c) has a boiling point of

15 less than 150 Celsius, preferably less than 100
Celsius.
8. A method according to claim 7 wherein the volatile

second liquid phase (c) is selected from: alkanes,
20 chlorinated solvents, ethers, cyclic solvents, esters

and aromatic solvents.

9. A method according to any of claims 1 to 8 wherein the

volatile second liquid phase comprises from 10 % to 95

25 % v/v of the emulsion, preferably from 20 % to 68 %
v/v. '

+ A

10. A method according to any one of claims 1 to 9 wherein

the drying method is spray drying.



15. A product obtainable by a method conprising the steps 25 of: i)

provi ding an enmul sion of: 47 a) an aqueous solvent, which is preferably 4
-water, b) a carrier material soluble in (a), said 5 carrier material being
solid at anbient tenperature, c) a volatile second |liquid phase which is
not mscible with (a), 10 d) a second material which is soluble in (c) but
not in (a), and, ii) spray-drying the enul sion above anbi ent 15 tenperature
to simultaneously renove (a) and (c); said product conprising carrier
material (b) in solid formwth sal #%econd material (d) dispersed therein,
said dispersion of (d) in (b) being a nano-scale 20 dispersion, with a

maxi mum Z- average particle size of (d) of 615nm preferably 180-300nm and
wherein second material (d) is a water-insoluble antimcrobial agent,

insecticide, pesticide, herbicide or other agrochenmical. 25 16. A product4
obt ai nabl &l by & prEedec o ivrpbe tihe SRepgethpd of any one of claims
- 1-10.

5 12. A product according to claim 11 which comprises as (d)
a water-insoluble, pharmaceutically active substance
and as (b) a water-soluble physiologically acceptable

carrier.

10 13. A product according to claim 11 or 12 wherein the
material (d) has a Z-average particle size of not more

than 300nm, preferably 180-300nm.

14. A product according to claim 11 which comprises as (d)

15 an antimicrobial agent, an antidandruff agent, a skin-
lightening agent, a fluorescing agent, a skin-
conditioning agent, an antifoaming agent, a hair
conditioning agent, a fabric conditioning agent, a
thickening agent, a UV protecting agent, a bleach or

20 bleach precursor, an antioxidant, an insecticide,
pesticide, herbicide or other agrochemical, a perfume

or a flavouring.

15. A product obtainable by a method comprising the steps
25 of:

t t L}
. L

i) providing an emulsion of:



i) providing an emulsion of: - 48 a) an aqueous solvent, which'is
b) a water-sol ubl e physiologically acceptable 5 carrier

preferably water,
soluble in (a),

mat eri al

t enper at ur e,

anbi ent

nano-scal e

one of clains

10

15

20

25

16.

said carrier nmaterial being solid at anbient

c) a volatile second |iquid phase which is not mscible with
(a), 10 d) a water-insoluble, pharmaceutically active substance which is
soluble in (c) but not
tenperature to sinultaneousfiy renove (a) and (c); said product
conprising said water-soluble physiologically acceptable carrier materi al
(b) in 20 solid formw th said water-insoluble, pharnaceutically active
substance (d) dlspg[
di spers
615nm preferably 180- BQQQg} 25 17. A product obtained by the nmethod of any

ii)

1-10.

b)

d)

on,

in a(a), and, 15 ii) spray-drying the enul sion above

d_th d pel
oo bSO B e L SPEERLAN 8T L RO el no 2

a carrier material soluble in (a), said
carrier material being solid at ambient

temperature,

a volatile second liquid phase which is not

miscible with (a),

a second material which i1s soluble in (c¢) but

not in (a), and,

spray-drying the emulsion above ambient

temperature to simultaneously remove (a) and (c);

said product comprising carrier material (b) in solid

form with said second material (d) dispersed therein,

said dispersion of (d) in (b) being a nano-scale

dispersion, with a maximum Z-average particle size of

(d)

material

of 615nm, preferably 180-300nm, and wherein second

(d) is a water-insoluble antimicrobial agent,

insecticide, pesticide, herbicide or other

agrochemical.

A product« obtainable by a method comprising the steps

of:

i)

providing an emulsion of:



10

15

20

25

17.

_48_

a) an agueous solvent, which is preferably

water, '

b) a water-soluble physiologically acceptable
carrier material soluble in (a), said carrier

material being solid at ambient temperature,

c) a volatile second liquid phase which is not

miscible with (a),

d) a water-insoluble, pharmaceutically active
substance which is soluble in (c¢) but not in

a(a), and,

ii) spray-drying the emulsion above ambient

temperature to simultaneously remove (a) and (c);

said product comprising said water-soluble
physiologically acceptable carrier material (b) in
solid form with said water-insoluble, pharmaceutically
active substance (d) dispersed therein, said
dispersion of (d) in (b) being a nano-scale
dispersion, with a maximum Z-average particle size of

(d) of 615nm, preferably 180-300nm.

A product obtained by the method of any one of claims

1-10.



