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WO 2006/024095 PCT/AU2005/001321 1 MICROEMULSION &
SUB-MICRON EMULSION PROCESS & COMPOSITIONS FIELD OF
THE INVENTION This invention relates to a method of formulation of
winigmwamnuisions and sub-micron emulsions useful in cosmeticrdz005/001321
therapeutic applications in the field 5 of dermatology. In particular, the
invention relates to methods of formhlatlon of stable microemulsions and
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article in propor on to Its tot ume when compared to unrefined
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of pharmaceutically active ingredients across the skin barrier may be

by Girimaision s Biiviie Pspige EIsLPERERBIAGT CRERRAERTERSFMYaHe"
mem@cﬁmagﬁmﬁpﬁh{@—mﬁmmt&y liquid, reasonable physical stability.

Parélzlgi| gé gg gg skin surface transdermal delivery. 100-300 nm

Su translucent liquid. Enhanced physical Emulsion
stafility . sParteies pestiéecs skicatiitads abiltyhsncerbtrdhedetimdiarrier and
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treatment of local or systemic medical conditions of the patient concerned. As

particies become smaller (particularly below 100 nm), the percentage of exposed
surface area of a particle in proportion to its total volume when compared to
unrefined material is increased, and hence its potential efficacy is increased.

The characteristics of sub-micron particles in their appiicaﬂon'to the
delivery of pharmaceutically active ingredients across the skin barrier may be

summarised as follows:

Particle size | Description .+ Characteristics

300-1000 nm | Emulsion BIue-White, milky fiquid, reasonable physical
stability. Particles reside on skin surface —
transdermal delivery.

100-300 nm | Sub-micron Biuish, transtucent liquid. Enhanced physical
Emulsion stability. Particles reside on skin surface —
enhanced transdarmal delivery.

10-100 nm Microemulsion Translucent-transparent  liquid. Excellent
‘ physical stabiiity. Particles reside on skin
surface — enhanced transdermal delivery.
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physical stability. Particles reside on skin surface -> enhanced

transdermal delivery. WO 2006/024095 PCT/AU2005/001321 2 <5 nm

Nanoparticles/ Translucent-transparent liquid. Excellent Nano-dispersion/
wohysiwedsstability. Particles reside on skin Micelles surface, withiqustatois21

corneum and in hair follicles -> optimal transdermal delivery. Because of

the desirable characteristics of so cafled microemulsions, and sub-micron
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important. Oil in Water micro emulsions are particularly difficult to ,
d I ing, simply adapting th )de, ,
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amount of water that can be "added to a'given system of emulsifier and oil".
emuiRirbramaydrdanhusssldh feathe wpplidasitRninin@iinithaaseermicro
emURRINNSRNELARLMMIONTAINGD RSRYIHiY heBals WM IRA simply

'mits the desired water uptake, it may be convehient from a processing
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PrélQUINHS ligkidy @&%ure into the water with mild stirring. 25 Another
technique is to maké a crude macroemulsion of the oil and one of the

Water in oil systems are made by blending the oil and emuisifier, with a .
litte heat if necessary, and then adding water. The amount of water that can be
added fo a given system of emulsifier and oif may not always be high enough for
the application in mind. In that event, it becomes necessary to try other
emulsifiers. When one is found that permits the desired water uptake, it s‘hay be
convenient from a processing viewpoint to add the mixture of emulsifier and oil to
the water. Again, warming the system may hasten the mixing'process. in
systems of oil, water and emulsifier that are capable of forming microemuisions,
the order of mixing does not affect the end result.

The simplest way to make an oil in water microemulsion is to blend the oil
and emulsifier and then pour this liquid mixture into the water with mild stirring.
Another technique is to make a crude macroemulsion of the oil and one of the
emulsifiers, for example, a soap. By using low volumes of water a gel is formed.
This gel is then changed into a clear solution by titration with'a second surface
active agent like an alcohol. This system may then be transformed into an
opalescent oil in water microemulsion of the desired concentration by further
addition of water. By far the mast common method of making an ofl in water
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emulsifiers, for example, a soap. By using low volumes of water a gel is
formed. This gel is then changed into a clear solution by titration with'a
second surface active agent like an alcohol. This system may then be
wioenetrnaed into an opalescent oil in water microemulsion ofd¢he, desisedis21
concentration by further 30 addition of water. By far the most common
method of making an oil in water WC?2006/024095 PCT/AU2005/001321
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-added to the b‘end in a beaker. This is done in successive, small aliquots. .
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VOM’&?@eﬁﬁd@éﬁf \RRR P E@Tvdatier miendenfificaysiens Bleginsoio become 'more

' ws@@@@sﬁgr}ﬁ%r@_ %@wﬁ'm&ww&a&%&d@ﬂ/%éﬁgeaiﬂﬁ%&& becommg a

microemulsions but are sometimes so called; as in the case of fin Ing

hegwisIRled M MgiPRBTh L da Sratianthselais ara ik aplidpithi Bk and
faqﬁha@@@@@gf@qm@ﬁg}auﬁ%dtﬁ@@ﬁawwgﬂemh @@%‘&:@Iﬂ&tﬁr the gel
in for emulsion. Given the impor e of the
ev%rr'rt]u %ler thengsg%gc i‘ﬂﬂ cln'ﬂjl P JRireSmdeR 5@%‘ gaidRadily be
tdm&eﬁbgnﬁemwmmenWselectlon of the emulsifier. One such
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upqn the t mperature at w ane I causes an oll Iin wate
sor@atirss oot ﬁsmaeeeas%wfermm@@@etmmm haittheRhdee These

syJIYRESIAR aciually liquid crystaliine phases and occur because of the particular
sequence of mixing employed in forming the microemutsion.

Given the importance of the emulsifier to the successful formulation of the
microemulsion, systems have been developed to assist in selection of the
emulsifier. One such system (Shiroda, K., J. Colloid Interface Sci, 24, 4 {1967)) is
that based upon the temperature at which an emufsifier causes an oil in water
emulsion to invert to a water in ol emulsion. It is known as the Phase Inversion
Temperature (PIT) System. It provides information about various oils, phase
volume relationships, and the concentration of emulsifier required. The system is
estabiished on the proposition that the hydrophilic lipophilic balance (the “HLB?") of -
a non-ionic surfactant changes with temperature and that the inversion of
emuision type occurs when the hydrophilic and lipophilic tendencies of the
emulsifier just balance each other. No emuision forms at this temperature.
Emulsions stabilised with non-ionic agents are oil in water types at low
temperature and invert to water in oil types at elevated temperature. It goes
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Temperature (PIT) System. It provides information about various oils,

phase volume relationships, and the concentration of emulsifier required.

The system is established on the proposition that the hydrophilic lipophilic
woatanwe{te "HLB") of a non-ionic surfactant changes with ternperakisieo1321

and that the inversion of 30 emulsion type occurs when the hydrophilic

and lipophilic tendencies of the emulsifier just balance each other. No
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emulsifier in a composition may positively influence the formulation ofa
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whefesy laritain rsupamBicremerIvis GRcEhR OIeCasaidRAHIres Nghulsion, and
temperature so as to rer%der the ethoxyl|ated surfactant hydrophobic, 5
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is difemafierptiresdreension obthiagvatahinfotrdisatssiontesastiiiaonater of the
dispersion_is effected upon subsequent cooling,of the formulation. At
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poorly soluble active ingredients occur mig upon normal temperature
uPRYEIRTY et thERRsPE D BRiBEMIcRRRRIsb AT Fology has been the

- subjeidebralakively BERRSRIGNVABHOAERA Sifce fpilate LPSRRWIAP haibnse
inv%el's using the technology were first developed. 15 One {)atent us
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dewshggedhe particle size of the oil particles constituting the oil phase range
from.50-1000 T#-u I c@é' Is used to. manufacture th , .
form i S BAE fr BE e AT JEGHERS ML Biadeering oil n
wadicapnyieitre rwhardstivetplestiesratéz 8. 0f cbearly | teoticleancatsiiiting the ol
phase range from 50-1000 nm. The PIT technigue is used to manufacture the
formulation. Example 1 describes a formulation as follows:

Phase 1 %

dicapryl ether 7.7
isocety[ stearate 3.0
cetearyl isononanoate 4.0
beheneth-9 4.5
Phase 2 Y%
Distiled water 14.7
Preservative g.s
Phase 3 %
distilled water q.8.100
“sodium lauryl ether suiphate 5.0




10

15

20

25

30

' raﬁhaiaj endificiida asbiayg apekmalgin A8 Ada
t
 emysig

beheneth-9 4.5 20 Phase 2 % Distilled water 14.7 Preservative .S

Phase 3 % distilled water q.s.100 sodium lauryl ether sulphate 5.0 WO

2006/024095 PCT/AU2005/001321 5 where the sodium lauryl ether
wautphatesnphase 3 acts as the foaming agent on dispensingrthRypmedincis2:

from its pressurised can. To prepare the formulation phases 1 and 2 were

heated separately to 60C and homogenised. Phase 2 was poured slowly,

wivitle StierisgdionictatrasetAans ibraebi phases Dagiedasda s milagent on
aR ase.inv%qsion temperature, which Wa_sﬁ%ound 85C. The heating H/%’ng
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at which the composition inverts froman oil in‘water )
PherheiRiEs, valseaneipiiars wamvminilios @irinThetss Emuisatienexhibit the
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is not reached before the product is poured out, Inversion w

NaRE PEWRED oA nbhB Iaaridocyelighasmpositons particpadice

Hye> SHLOSHARALLIVNER an
set rI%oint but these can also have the effect of” destabilising the _

h
USRS IBNY 5 AHAB2R21 1B BlRRIOR B AR viscosity of the
micrére mralsiios, tbleredinesshaifishgas M@ eAUSEIGSHREHAYRIIISHEh ARG sint

at which the composition inverts from an ofl in water or water in oil formulation,
respectively, fo a water in oil or oil in water formulation, known as the “set point”
needs to be carefully monitored, If the set point is not reached before the product
is poured out, inversion will not occur, and so a microemulsion will not be
achieved. High set points in particular can be difficult to achieve and maintain.
Additives can be used to lower the set point but these can also have the effect of
destabilising the microemuiéion resulting in undesirable alteration of the viscosity
of the microemulsion, cloudiness, and can afso,c.ause loss of invertibié character
altogether. Furthermore, although high levels of emulsifier can be desirable, on
the other hand, high emulsifier content can lead to skin and eye irritation of the
user. |

Propylene glycol, which is desirably included in dermatological
compositions for its capacity as a penetration enhancer, is an additive that has
been reported as undesirable in microemulsion technology because of its
potential to disrupt or destabliise the formulation. WO 84/08603 (SMITHKLINE
BEECHAM CORPORATION) teaches the avoidance of propylene glycol and
other polyhydroxyl alcohol cosurfactants because of the processing and stability
issues they introduce.
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altogether. Furthermore,. although high levels of emulsifier can be
desirable, on the other hand, high emulsifier content can lead to skin and
eye irritation of the 25 user. Propylene glycol, which is desirably included

win nlesmadetogical compositions for its capacity as a penetragiorn crireneers21
is an additive that has been reported as undesirable in microemulsion
technology because of its potential to disrupt or destabilise the
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%dlent which is desirable in dermatological applications is petrolatum
formeEfiRiiSits occlusive and emollient properties. However because of its
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pharmaceutically active ingredient is not easily solubilised, the néed for

In e saemvahalenaBhRBpIREic AR HeiRdieaisispb ragiisRiuRilised,
theqhadeuRr i aaaNRESelCIBLaRD PlifsgRteN WhRATIGHO BRYKSIPNdENetration,
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emuisighiahhkatiorgeimicht sayn atfjes aivehciavientbe deltenifirasthods

fpp rpa}ceutlcall actl e mgreddent across the s in b rlerf r.cosmetic,or
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erapeutic purp oses IS a secondary o ieve a mean
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sub-micron emulsion at the same time maintaining the viscosity,
achieve a means of incorporating one or more microemulsion disrupting

substances, such as propylene glycol and/or petrolatum into such a
microemulsion or sub-micron emulsion at the same time maintaining the viscosity,
appearance, stébility and efficacy of the formulation.

Any discussion of documents, devices, acts or knowledge in this
specification is included to explain the coniext of the invention. [t should not be
taken as admission that any of the information formed part of the prior art base ot

the common general knowledge in the relevant art on or before the priority date of

the present subject matter.
SUMMARY OF INVENTION
There is provided a process for the preparation of an oil in water (O/W)

microemuision or sub-rmicron emuision composition for dermal defivery of at least
one pharmaceutically active ingredient, the method including the steps of

a) Admixing a first part including at least one of the group consisting of
animal, mineral or vegetabie oils, silanes, siloxanes, esters, faity acids, fats,
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appearance, stability and efficacy of the formulation. Any discussion of

documents, devices, acts or knowledge in this specification is included to

explain the context of the invention. It should not be taken as admission
wihat@amzbihe information formed part of the prior art base ec2mtheosoois2:

common general knowledge in the reJevant art on or before the priority

date of the present subject matter. SUMMARY OF INVENTION There is

id sfort ti oil | r (O . o

L R B T E A W
sugéRids,36she pharmaceutically active ingredient, the method including
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consisting of animal, mineral or vegetable oils, silanes, siloxanes, esters,
achipye IGEWIERENNO 2006/024095 PCT/AU2005/001321 7 halogen

conpoundsetinlianylapd Gleehwls) and raes RelBIPRilferature in the

surfactants, and a second part including water and at least one hydrophilic,
e GhA fo SRie B HBABYCARIS, by hoMNE (PIRREY < 2) 85 Wih
coftirasigssaixibly tempetaitrein e irangetef 4RicRenistarably 48i-micron

Q?C' more preferably 65 - 85C with continuous mixing to obtain an oil in
eﬂwgfgpmicroemulsion or sub-micron emulsion, c) allowing said

micigie mulsi@wingsbianitmosemidkiaroteobahianch Himl)siddirngcadhihd

part fo said mj | r -MiGr j a temperature . .

bendben 2t A F e el 1S S R EUEICH 8 SATRRRA fision =

a torspessbrpahRsIR ATkt drideehegans oty tepureiate escdigdblidgart
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of non- surfactant amphiphilic type compound, surfactant and water wit

incidingodisPatlt I3 WHRIRRABIRIdFIBFIHCRIORS Rateraumseaneiving af non-
sufdteBuriantanb BmPRipaileniyperen BRI RNer WHIERCIAHN.- A RIARS that

KRR APl by Ay BSOS Sucprairfsciant SToAh ol

type compound and/or surfactant. ,

The phase assembly temper'“ature can be determined visually by the
achievernent of transiucence in the composition or by measures such as
conductivity which peaks and then is maintained at a plateau whilst phase
assembly occurs. '

it has been found that if a non-surfactant amphiphilic-type compound such
as the polyol is added together with the second part as would conventionally be
the case, a microemulsion or sub-micron emulsion is not formed. However, by
adding the so called third par, phase assembiy occurs at a lower temperature
than would be expected and moreover, this phase appears to assist in
maintaining the microemulsion or sub-micron emulsion characteristics of the
fomiuiaﬁon during storage at ndrmal temperatures, '

The water phase of the microemulsion or sub-micron emulsion is desirably
added in two aliquots; in aliquots more preferably of about 70% and 30% by
weight of the total water phase. More preferably still, the second aliquot is added'
after the microemuision or sub-'micron emulsion has formed, at a temperature
substantially below the temperature of the first aliquot, and at a rapid rate so as to
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conductivity which peaks and then is maintained at a plateau whilst phase

20 assembly occurs. It has been found that if a non-surfactant amphiphilic

type compound such as the polyol is added together with the second part
waswentdoenventionally be the case, a microemulsion or Sw<YAEr@0s/001321

emulsion is not formed. However, by adding the so called third part,

_phase assembly occurs at a lower teqnperature 25, than would be
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substant ally below the temperature of the first aliquot, and at a rapid rate
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d
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MOHSSEIting from the process is

A preferred form of this process for the preparation of a microemulsion or
sub-micron emulsion composition for dermal delivery of at least one
pharmaceutically active ingredient, includes the steps of |

.a) heating a first part inctuding at least one of the group consisting of
animal, mineral of vegetable oils, silanes, siloxanes, esters, fatty acids, fats,
halogen compounds or alkoxylated alcohols, and

one or more lipophilic surfactants to a temperature of 40 —'99°C, preferably
45 — 95°C, and more preferably 85 — 85°C and mixing fo homogeneity, -

b) heating & second part including water and at least one hydrophific
surfactant io a temperature of 40 - 99°C, preferably 45 ~ 95°C, and more
preferably 65 — 85°C and mixing to achieve homogeneity, |

c) adding said second part to said first part at a temperature of 40 —

199°C, preferably 45 — 95°C, and more preferably 85 — 85°C with continuous

mixing whereby a microemulsion or sub-micron emulsion is formed at a phase

assembly temperature,
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desirably gassed using a suitable propellant so as to be deliverable as a
foam or mousse. A preferred form of this process for the preparation of a
microemulsion or 20 sub-micron emulsion composition for dermal delivery
wof mbéaasisane pharmaceutically active ingredient, includes ghe/stepsafsizai
a) heating a first part including at least one of the group consisting of
animal, mineral or vegetable oils, sil&nes, siloxanes, esters, fatty acids,

fats a'%ﬁhgﬁta ROMNARRE ARG ﬁﬁs@m&oﬁ%@ﬁﬁ@r@%ﬂ%m

lipophilic surfactants to a temperature of 40 - 99C, preferably 45 - 95C,
and@hore PRENABEE!-PEE0QABIMRIFP RS HOHBYENEHD B HERRGUSION af
a 18R DATBRIKERGMMBE AR RiHREH NS MR g SUFRRFaBHIBRature,

temperature of 40 - 99C, preferably 45 - 95C, and more preferably 65 -
sa HAd PRRINGAY R hR&AS nBFREYERRit 2D d) RRFRGEN %&%ﬁg pirtitothe
cofigrisispart alisssirre eidrmeldhg @R Geeieiablor oS, suigoedrérom
referably 65 - 85C, with continuous mi 'nﬁ.w ereby a microemulsion or.
e GIOHAG i e ]

R GRS R R S HH R A S SRDPICRpE uﬁ’é&%@m and.
w0 GIIRADRSREEA 2A0HBO1BR1tHrd pdybifeiingsaidteicradsolisiires a

nofRIcIon STRSIONI0 68¢\-80 o) AdIg ) Wi pain o sald

microémulsion one sion at a empera ure between room )
temi&erréisantbeaprphidss asenibiy tevapuralirsoasaldsiond parsuaniiigon

enRRSBPERMINESBAdH MR ARIANMNERICS YRS SROBPINFIUS ASally active

_ dissolved and including at least one Component selected from the group
ingrarigstiecbidien-areic@hrempispinetyPEBKNpBUAISirfaBhRtamRAId Ol

ph;%%ilemmi@am aioxlé;caﬁttfmévfaﬁrr:;ﬂﬁgaéf@pp@m@céuﬁ%swz@/@ﬁrml,?wnera; or
INC es a ngn-suriag ant am | HIC ecC und and/or surfactant.
VOB Pl SR OORI IR i e A dale AR SR RS or

allemptsian doonudsitionifat Gersnahddlveriiic suidastanitegphiasaidosatiraliiase

, Sal ne of the group consisting o
amphipbifimtnoadondydpetatsiaisi i ahdee siolean Qresferddahtiiaciddactant

to fﬁ@’é‘(a'%&”cﬁ%n%ﬁ?ﬁ@coéuﬁactant being approximately 9.0:1.0 to 2.0:3.0.

Preferably, the composilion includes surfactants having an aggregated HLB

| incpl('{:]g\ée 5@%%%56 %r}]tlaggxgc?é C%g%g&gﬁ%@%%tg iﬁ%?%%egn@@é{%wn%@. t\gﬁg&;rfactant

number between 8.0 and 15.0, more preferably between 10 and 12 and still more
preferably between 8.7 and 11.8. More preferably, the lipophilic surfactant has an
HLB number of less than 10, and the hydrophilic surfactant has an HLB number
of greater than 10,

The pharmaceutically active ingredient may suitably be in either or both
said oil and/or water phases. The most appropriate phase of incorporation will
depend on the solubility characteristics of the pharmacsutically active ingredient
and the preferred release profile of the formulation. The pharmaceutically active
ingredient is preferably one which is insoluble or only sparingly sofuble in water.
Preferably the pharmaceutically active ingredient is one or more water insoluble
compounds selected from the group consisting of corticosteroids, desonide,
clobetasdl, be’taﬁﬁethasone, vitamin D analogues and vitamin A anaiogues.

| An occlusive agent is also desirably incorporated in the microemulsions or
sub-micron emulsions %h the oil phase of the composition. Preferably the

occlusive agent is petrolatum.
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alkoxylated alcohols; and at least one lipophilic surfactant; and said water

phase 15 including at least one hydrophilic surfactant, water and

optionally non-surfactant amphiphilic compound, the weight ratio of the at
wieasisanestydrophilic surfactant to the at least one lipophiliceguriaciantocts21

being approximately 9.0:1.0 to 2.0:3,Q. Preferably, the composition

includes surfactants having an aggré ated HLB number between 8.0 and

15. %HB%&&%F‘Q@%MSPW&% de%?umml 8}‘31'%8{ P %@i’ed as a
‘between 9.7 an

8. More prefera e I|p0ph| ic’sur actant as an
foar & MAHBES BY I infiksian @ﬁ@ %HE%W RipRREatrfactant has an HLB

NUMBRIOTPreRRE FhaRiRefngPRAMMARIEE AN REBYSUIRER AR NEMaMicron
suitably be in either or both said il and/or watg ts)hases The most

e”‘é‘ﬂﬁ&?&pﬁ%ﬁ@p&%&%‘oﬁﬂ%mm‘&ﬂl PIBRRBENHYoR tRECSERilRFIUdInG the

Ste@@&fﬁcterlstlcs of the pharmaceutically active ingredient and the preferred
release profile of the f rmulatjan. eutlcag actlve mgredl

The

o pitorat A EHEGrRCITRE PRI L S S B AL o ek it o

anifvaife rainlyrthegpheageiebldicaly, adivesngdtientis asias matd watiels, fats,
b

el RIS RS RSSO ALY SRS0 O, mor, oo

sudgriigBegamd vitamin A analogues. An occlusive agent is also desirably

Incosporategin é?@n%ﬂ&ﬁ@%@?sa‘?{d HOLBGIMERYHOSIE Bifakant to

phase of the composition. Preferably the occlusive agent is petrolatum.
ackiRYERIBREETY PCT/AU2005/001321 10 The microemulsion or

subgicromeatulgiebisreberably ArpuaiRdss fsJerbiPrangusetuny hahe

inclusion of a suitable propellant: There is further prowded an_ ail in water wit

rangfo B fision o sUN HRAARY éhuTsiBn ConPo&ireiRPofpasifohc Wi
cofiignaned Pixmpraeessbiehicding dile i stepsroharatmuiopa fisst palitmicron

rri?fudmg at least one of the group consisting of animal, mineral or
8thble oils, silanes, siloxanes, esters, fatty acids, fats, halogen
compoundsliomnaticozgidtrdcaterhoispand sne-micrarestipdpioitido cool, and

surfg tant%o@ﬁig %ﬁ&ﬁ?&?t%%&n‘@%&’&&mﬁé%r%?&Iﬂ%%&rBHeemmsm at

hydr ph||| tant t
a temperature between 2°C and the phase assembly temperature, said third part

if necessary being premixed and heated until the components are dissolved and
including at ieast one component selected from the group consisting of non-
surfactant amphiphilic type compound, surfactant and water with the proviso that
when the third part includes water it also includes a non-surfactant amphiphilic
type compound and/or surfactant.

The water phase of the microemulsion or sub-micron emulsion is desirably
added in two aliguots; in aliquots more preferably of about 70% and 30% by
welight of the total water phase. More preferably still, the second aliquot is added
after the microemulsion or sub-micron emulsion has formed, at a tempérafure
substantially below the temperature of the first aliquot, and at a rapid rate so as o
reduce the overall temperature of the composition preferably to below about 60°C
whereby the microemulsion or sub-micron emulsion structure is fixed.

A pharmaceutically active ingredient may suitably be incorporated in one
or more of the three parts of the formulation during preparation. The most
appropriate part of incorporation will depend on the solubility characteristics of the
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achieve homogeneity, b) heating the mix of step a) to a phase assembly
temperature in the range of 40 - 99C, preferably 45 - 95C, more
preferably 65 - 85C with continuous mixing to obtain an oil in water
Wi igrarnelsion or sub-micron 15 emulsion, c) allowing said paieroermisin: 1
- or sub-micron emulsion to cool, and d) adding a third part to said
microemulsion or sub-micron emulsidn at a temperature between 2C and

the phase assembply temperature, sajd third pagt if necessary being
PP TEARUUCALS FEA (S Lo dts B0 LSO BIPARE 20 Miuihghe
resattlegstoomelatimponbat ghieotaddubicative apioeg tunsiditng of posferably one
rfactar hiphijlic t co .S nt.an r with th
T B UIEEIET o T ot BBty the
phaisiasaHicaintaatiyhiplanedigpe i§oﬁﬁt§b ORdTeTE/ or @iaaoemubihewapgunds
selBbREe REHEMICTaRMYISIBRAERWP-BHCEBRBBYILHORLS dRsisaniy Za&sdeds),
in two aliquots; in"aliquots more preferably of about 70% and 30% by
beigaginespiic Wanidbrprasemand yiaaiadyamogiesecond aliquot is
addag @cﬁﬁﬁéﬁ@b@@‘éfﬂ%@;Hlﬁ'@tﬂé&iﬁﬂwﬂﬂ@&ﬂ@%tﬁﬁmﬂ;@ﬂﬁﬁwﬁuﬁ?s or
temperature substanti elow the temperature, of the first aliquot, and.a
SULSTTAR AR BT Y ALLRIE el TRPRTEGTe 61 tscolnbbaa, e the
compefe‘t'gbiyﬁmm‘ﬂywabeLﬂcﬁﬁﬁ@i_\@{:\gbaté&)péhemm_emuIsion_ or
.S“bﬂ’ﬁécrr%?cFo’EHu'Slg%ﬁt%%‘%‘df&ﬁ%é% d%ﬁ\ﬁ's‘%rrﬁn%s?u‘f{%ﬁa” ar%“@ﬁee rogcass is
ingredient may suitably be incorporated in one’ of more~of the threé parts
desifably RANALEINGURISYiiTeisapitiotlansoastcappragiicitaplerasia foam or
molpsgyporation will depend on the solubility characteristics of the WO

2006/024095 PCT/AU2005/001321 11 pharmaceutically active ingredient
andRFIGArEREFeIER SEQIERR &P tAlk NcYalengrisieenayisionre sub-micron

embRasMacakiicatiy ACHHR) iRaragiaitdy Hiefesabismedvdiich isrielyiiRnBing
onl spz%ringly soluble in water. Preferably the pharmaceutically active
theiﬁ 8d&nt is one or more water insoluble compounds 5 selected from the

groa consistithegod dvstigustenaitisiidgsuriskstoloketdsbe deiaprethasaing, of

a8 L B A5 A0 O R e
halogen compounds or alkoxylated alcohols, and

one or more iipophi!ic surfactants to a temperature of 40 ~ 99°C, preferabiy
45 ~ 85°C, and more preferably 65 - 85°C and mixing to homogeneity,

b} heating a second part including water and 'at least one hydrophilic
surfactant to a temperature of 40 — 99°C, preferably 45 — 95°C, and more
preferably 65 — 85°C and mixing to achieve homogeneity,

c) adding said second part to said first part at a temperature of 40 —
99°C, preferably 45 — 95°C, and more preferably 65 — 85°C with continuous
mixing whereby a microemulsion or sub-micron emulsion is formed at a phase
assembly temperaiure,

d) allowing said microemulsion or sub-micron emulsion to cool, and

e) adding a third part to said microemulsion or sub-micron emulsion at
a temperature between room temperature and said phase assembly femperature
said third paﬁ having been premixed, and if necessary heated uniil the
components are dissolved and including at least one component selected from
the group consisting of non-surfactant amphiphilic type compound, surfactant and
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sub-micron emulsions by inclusion in the preparation of the oil phase of

the composition. Preferably the occlusive agent is petrolatum. 10 The

microemulsion or sub-micron emulsion resulting. from the process is
wilesivalbt@assed using a suitable propellant so as to be delivetabie®ms/®is21

foam or mousse. Preferably, there is provided an oil in water

mlcroemuIS|on or sub-micron emulgi%n composition, said composmon

el AR RCAPIOSoRS R % 42 R AURRS ALDTPUR0  fidkes =

par ast one of the group nS|st|ng animal, mlnera
nomﬁgé@cﬁ@bm@w@ tsdmam@oem@@dénfwaﬁa@m&s halogen

COMBOLIRAR.f &Umﬂaw L AGRLOLS ARG ST & LHBRG I BPRANm sHE Rt

to a temperature preferably 20 45 - 95C, and more preferably

of glegy é’ﬁ@@ﬁiﬁfﬁ@‘fﬁ%o@@ﬁ@iﬂ@ t§§? ﬁ%tﬂ@fh%feéo%ﬁﬁ&?t "ﬁﬁﬂlﬂﬂﬂg such

rodYEH2 R a&iRARLENEAYUFPBHiGISURagtaak t@rﬁctggmamﬁe&f 40b-micron
99C, preferablé 45 95C and more preferably 65 - 850

omilais, 6910 e et C0e. AR R 5 R b SR hdredient
incﬁ@@mrawreibfph@s&@%@rmfeﬁ&hlgmt 2D Waad proecpretahli Gﬁwase
. f35 Wlt con inuou |X|n Whereel\'aI anml roemul |on oréubr r\lpécrqub e oils,
m%ﬁzgglg ?sa? %gdo %%%embl?/? n%‘ﬁ‘é"r‘% Ure &r AW ng o'

silamésroetioxisies ,oesmbsmfetm agitssitstonsofieand@pdding othrtkpatated
alcBRSRIAMICLAqEUNS QL Of i r@%@ﬂa%ﬂms'gﬂcﬁ a?{) @/é?ép Hrﬁ'\cludes at

etwéen room temperature and said phase assembly temp rature said

leagiinng A HavilicoueTaptaniivaies e M@Wﬁﬁﬁﬁﬁ%ﬂmphmhihc ’
typ@QfBH‘Fmﬁmé e dissplyesuanst m%%asatdﬁ@%memmmmqgm at

from the group consistin g of non-surfactant amphiphilic type compound,

leag, RagdipRRN B0 SREPARFRIYSI SO P 49 Wdter with the
prmASpﬁhﬁhzaclfmne@awmw\whm@méas watesifirlisly ibglinesporated in one

o B S A LB

ol BEmet gr?Pea%eg?ag aGf
incdeyonaticonditidie precid ding e slyiuglty tHeaskiteoktigsatibthaqearmgeudkeally
active ingredient and the preferred reiease profile of -the resulting formulation. The
pharmaceutically active ingredient is preferably one which is insoluble or only
sparingly soluble in water. Preferably the pharmaceuticailly active ingredient is
one or more water insoluble compounds selected from the group consisting of
corticosteroids, desonids, clobétasoi, betamethasone, vitamin“D analogues and
vitamin A analogues.

An occlusive agent is also desirably incorporated in the rmcromuts:ons or
sub-micron emulsions by inclusion in the oil phase of the composition. Preferably
the occlusive agent is petrolatum.

The microemulsicn or sub-micron emulsion is preferably formulated as a
foam or mousse by the inclusion of a suitable propellant.

There is further provided a use of an oil in water microemulsion or sub-
micron emulsion composition including an oil phase dispersed throughout a water
phase said oil phase including at least one of the group consisting of animal,
mineral or vegetable oils, silanes, siloxanes, esters, féity acids, fats, haiogen
compounds or alkoxylaied alcohols; and at least one lipophilic surfactant, and
said water phase includes at least one hydrophilic surfactant, water and optionally
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5 treatment an effective amount of oil in water microemulsion or

sub-micron emulsion composition including at least one pharmaceutically

active ingredient, including an oil phase dispersed throughout a water
wahasensaigkoil phase including at least one of the group comjfsm@%mong

animal, mineral or vegetable oils, silanes, siloxanes, esters, fatty acids,

fats, halogen compounds or alkoxylated 10 alcohols; and at least one

a :'JB:?-%*?J}L gﬁﬁg@ﬁ r@mﬁ'a@p gﬁﬁ{&%na mg'%& At é%%s gt ferst one

hydrophilic surfa ly a non- urfac €t?am hi

hydjpardtmmpetaniamdoiarpi latst smadinenbiie: swasjand bRiNg anmacmateiy
g. dq t@e‘c@t Aepsioonsylinephiisceiriadan RejlogeppreximAghaP-BridhBtion for

0:3.0. A pharmaceutically active ingredient may suitably be incorporated
tf@ﬁ#f&ﬁaf 95 FRBIE! SO deeter Bl e RRpBRMIBRS TIRE iNGuCapepAaients

hamh@S%@fa@@@ml%L\Bl“rﬁﬁﬁQ@ﬂ @ém@emwwllwr@a@@tew@ etéhsrably
harma'g utlc i/% activ, In redient an? g), Eerred release rofile of the :
a

oefyEeh L&, T LSRR a DR R I plEradigore
pr@ammpjdh%ilmpmMEsarfauﬂynspasrrghy%ﬁo% blenbevate ieBseferablip thed the

RCE el PR Inckedisntis 40, p0e. oL mpre wafer insoluble.

pounds rom the group conssting o E0rticosteroids,

desd’nH@F@m@@&ﬂ”b@@rﬁ@tMﬁ@fﬁlmn@@Werescamjomtam in Ane
or ANRIROUSS 1AY OFRIYsVeRIBN '%%Bd%ﬁ%@b&ﬁpgfg’ K tﬁ%f%r]iheThe most

micromulsions or_ sub-micron emulsions by incl n the 0| phase of

APRRRIEHFBRRRM OPFFRRBIFISE Wl SeprRil & dentsel el slmractadstics of
thdfpﬂfmu&fﬁﬂéwsubhwcﬁﬁtﬁr@c%ﬁ@'%dﬁ peeigrafrdarmiaies asfidogMmne

R T ks SRR SO PR et one

whimpssiiiesoloblading aoroy pbpaﬂrtgﬁpema@blbroughwatérwalf&é@fabiy the
' | Ie to f the up .con

phERREERC BRSO oCRibor R, BERE EROTR Smpounds
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betiRBINHEHE TR 3N dnaRit RIS Wf\ﬁ%ﬂcﬂjgﬁél stone
hydrophilic surfactant, water and optionally WO 2006/024095

PCTIRIGSBIS/Yo ESLT! 1BalsAoResiiAR bt aRpRISHIE seiorapoungions or

subiheiseighiraliaaidheyaliersicnan the preparation of the oil phase of the

composition. Preferably the occlusive agent is petrolatum. _
The microemulsion or sub-micron emulsion s preferably formulated as a
foam or mousse by the inclusion of é suitable propeliant. _

“The invention further provides, in a process for the preparation of an oil in
water microemulsion or sub-micron emutsion composition, the use of a third part
in the preparation of sald composition, said third part including at least one
component selected from the group consisting of non-surfactant amphiphilic type
compound, surfactant and water with the provisc that when the third part includes
water it also includes a non-surfactant amphiphilic type compound and/or
surfactant compound, said third part being incorporated into said composition
subsequent to the establishment of a microemulsion or sub-micron emulsion
formed by an oil phase including at least one of the group consisting of animal,
mineral or vegetable oils, silanes, silicones, esters, fatty acids, fats, haibgen
compounds or alkoxylated alcohols; an& at least one lipophilic surfactant which is
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hydrophilic surfactant to the at least one lipophilic surfactant being
approximately 9.0:1.0 to 2.0:3.0 for manufacture of a cosmetic or medical
preparation for treatment of a dermal condition. Preferably, the
wepmpngities includes surfactants 5 having an aggregated HeBmalimberoo1s21
between 8.0 and 15.0, more preferddly between 10 and 12, and still more
preferably between 9.7 and 11.8. More preferably, the lipophilic surfactant
emysifien MIRigherber vhlespivss IEladadneateycrogidesafanarsiepiic

surfEb @ BRBRIRERAS AN frabausssRiicateadtie Ingredient may
suitably be incorporated in one 10 or more of the phases of the
Fod Sl dAERiRY Brbi Mdiioh i a8 B ppropriate phase of
| inﬁ@fcQfétipﬁsvﬁ"s@ﬁﬂ_mi@fﬁégﬁﬁé@%ﬂﬁ%ﬁbﬁﬁﬁ@t%@@?@érﬁﬁ ?wacfud;]ment
armaceuytically active jngredient and the prefe release profile of the
of B8 AL ont AR e RBHELTY aclGE o ORTERpraR e

micoremulbioh is prsphubkt OTfunlysibadniglyesatibéelimwatel. iREfkamably the
15 aceutically gctive ingredient. | or.mar \I\@Eﬁ lup) :
com u'[}e?ds‘,é géle%c‘te%?%%@ﬁ%e%%%%gﬁ)#gs ingpg)%fgrti osteeg;c% s,}% Sthod of
prepriditdeyfdotatdaitnh aesasings tn dheitaveintorauilising shendorignsiiemid
cio@ié&%@%ﬁ‘?@pi@ﬂéf&?'uswe agent is also desirably incorporated in the
microemulsions or sub-micron emulsions by inclusion in the preparation

of tFigBIRprAsE oRthEMSiN N0 ST N PEaERERshIy e ciokivsaRzsalian  of
fom?k@lﬁﬁl:lﬂ{ﬂ %@é@?@i!’}@iw@ mﬁmi@ﬁbwmhsmj@&?a _@am&'fﬁi@féfgi@é?@@hwﬁi
ormulate S a 1oam or mousse yt e.Inclusion of a sult ropellant.
The IV hrTuRNEIRBORIeERCS RIS B 8 TRaiaPaiSR P RF ollirine
timsliateohityondulsion or sub-micron emulsion composition, the use ofa
third.part 25 in the preparation of said compeasition..said third par .
incl Lt & Rl R B SRR SOV B gt of
suriactesisfaciatarasipaishitvapatecropposiions etarding dodbeeinwithiibre

Propiggdhatavhan,ihe third p%%@&éﬁ@ﬁg W@éﬁ&ﬁ@s%mﬁ{”dﬁé&in various
non-surfactant amphiphilic type compound and/or surfactant comgoun ,
compagiiiang RerwEing iechpdrvartitidedhe Rrapebiliofegwsipissauantden

coolftly @skaklishment of a microemulsion or sub-micron emulsion formed by
an gjl phase.including at least one of the group consisting of animal,
S IR BTR S Siagiah &L, (S BFeckRs, txats qaiotuce the
fornhalegensabjpgiasiiitls ofirdtidxyitdtedeatatimishandatgdrastone lipophilic
SUrBEARh MBI BES CRIPTION OF THE INVENTION

in compositions {raditionally brepared for dermal delivery of

pharmaceutically active ingredients it is conventional to add the pharmaceutically
aclive ingredient and any non-surfactant, amphiphilic type compound, inciuding,
for example, a solvent for the active ingredient or a polyol acting as a soivent,
emollient or penetration enhancer fo the phase in which they are solubie, before
the oil phase and the water phase are mixed fogether. This results in a product
which is an emulsion or dispersion of one phase in the other. Without being
limited by theory, it is found that by adding a third part, a microemulsion or sub-
micron emuision may be formed having the advaniages discussed in the
preamble of this specification. This is a particularly useful phenomenon where it
is desirable to use pharmaceutically active ingredients which tend towards
insolubility except in solvents including a polyol and/or alcohol. By effectively
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WO 2006/024095 PCT/Au2005/001321 14 emulsified throughout a water
phase including water and at least one hydrophilic surfactant by a
temperature induced phase assembly process. BRIEF DESCRIPTION OF

woHbkEWRES Figure 1 is a schematic flow diagram showing eng 2¢65/001321
preferred embodiment 5 of the inveqion in which an ethanol-free 0.05%
clobetasol propionate microemulsion is prepared. The method is

!om@@ﬁ@@@té’hﬁ@@ﬂd%@ﬁﬁﬁiﬂﬁ priguae s iRy RbHial P RsRR AR @bnts
one preferre hod of preparation of formulations according to the |
WhiE R HPRGRG P eBARAE P HBIEH 5 BRIFaRES e Yagufe fg the
casetimelineofandqraldmizthmethds diysepaliaiied ahdormelagions life of the
rding to the invention .utilising the corticosteroid desonide, Figure 4 i
o T e S B B e SR Bt
corpsi@istigure 5 shows the effect on particle size distribution of varying

the {Ripl baisH RRIARtE ISR R RS R NAIARG RO RS HORS urfactant,
S f?om

according to the‘invention.” Figuré 6 shows the conductivity response

ampBiRiiicy &ABIRCEERIB o SHIShsPRCEBRIMIGNS tB&YARlerftiofy i aheRaiseimippd in
defeRYRRIaIEE (GRSLIBRDNS QB e BT IRIOSHBaCH BCHOsRARE Havn diagRer,

of theQJ)roce,ss used to produce the 20 formulation subject of the clinical

andy i3 SUEBFiR PIRIEANIEA XS TRIRED DEERTaREH BRNJReragsembly or
padlf}ﬂ@l‘i&i@ﬁdﬂl;Iﬁnﬂwféﬂﬁastgﬁ@t@@&hpﬁﬁp@f@¢§ﬁ&@dnﬂ datery @le oil
rmaceutically .active,ingreaients It |S conventional to a { )

P R S LSRR 0 8" 2L ASE RE e T, same
is agqmemcmqﬁ dba@rﬁ&etmﬁﬁge,ﬂﬁn@cmyaﬁﬁpﬂmm ﬁiyﬁm frmdmesaoﬁm invention, |
e B Al SR RS S hmperaye

in R Gags PRASROS-amiXEl (bgetnalorithisiregulielas Deln@ irtehidii8eh nm
rar@@ulsing @kawgf-ﬁ@sng%ﬁ;ﬂgr@%%%' F%P%%r-_ir‘f?ﬂé'i”%ﬁl@%g pti{%f@%mng

theory, it is found that by adding a third part, a microemulsion or sub 30
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structure at a lower temperature than would otherwise be achieved and with the
assistance of temperature manipulation, to fix in place. '

Throughout this specification, the term “non-surfactant, amphiphilic type
compound” should be taken to incldde compounds which are miscible with water:
and other organic excipients, and which may act as a solvent for a
pharmaceutically active ingredient not soluble in water, but may also have other
functions in the formulations. Examples of compounds falling into the scope of
this term are alcohols including propylene glycol, dichiorobenzyl alcohol,
phehoxyethano!, transcutol P, panthenol; polyals such as glycerin; alkoxylated
alcohols inciuding polyethylene glycol of varying molecular weight; heterocyclic
compounds including methyl pyrrofidine; and aprotic solvents including dimethyl
sulfoxide. Preferred non-surfactant, amphiphilic fype compounds . are
phenoxyethanol and propylene glycol. Phenoxyethanol may be present in
amounts of up to 2%w/w and propylene glycol is desirably present in amounts of
up to 50% w/w, more preferably in amounts of up to 30% w/w, and still more
preferably in amounts of up to 25% w/w.
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preamble of this specification. This is a particularly useful phenomenon
where it is desirable to use pharmaceutically active ingredients which
tend towards insolubility except in solvents including a polyol and/or
walcolal28yseffectively WO 2006/024095 PCT/AU2005/001 322 1/A52005/001321
lowering the temperature at which phase assembly is achieved, active
ingredients which are degraded by exposure to temperature are more
PreservasLinaR ISihe fRemBLRART e fesmviatiens: 16k ibye brtiryedited in
the shelf life of the formulations according to the invention can be
reigiigintie ad BB R IR RHeS ‘%ﬁé&%’iﬁo RECWRtnBE: BRIGE bBuridean
comypdbedsy whisHheughiibaiivhan-dhenos-soidaaiantnanapiiddhiigically exhibit
compapents such as propylene glycol, a typical polyol used in '
10%3?’3#2{% ch%??éﬁ%ﬁ%régyggg se of its capacity as a penetration
enhdhedgraritvatsoiventublpfedest stbinatatiohdsep itamerferdicaiithactive
. , ing fo jo f S enti :
I o4 U5 ol ‘Solls S rle RN POt hlifociable

agusiersesaluBibly siérpertidisicatydamiie hisleonhahie epitanisreservative,
phergxy gthanehByihe,piarass AbMpdmueRIOWHLE RRERIP%Sughout this

reproducibly manufacture sub-micron particles at low temperature in the

SPe4higatingo-soeHin HRtHaKemigoMe3T phRICRIIBRIABR thé YddcPomarmum
trahBiuaBasy Td’fetﬂwdfﬁpér@f]oﬂfq}??l%&@é@owr@ﬁ ;b@ﬁ%aﬁabwm@rlfé_i Rhaggiter
_mixing , appears to allow the surfactants present the ability to pack into a, ‘
GRS T SHICHTIIER S TPWEP A GRARING i S IRP SRRy RESpoed.
Thsctemmaaiocwitiinthes asstacewitlicimnp esatpe shani@ilathich thrfixparticies
L%%% T é%ughout this specification, the term "non-surfactant, amphiphilic

ype compound" should be taken to include compounds which are
mis&panatrivyatcihanoetitioss o ryapts eagipiehepmpdsilitioh arppalingda the

invBAGAL AL Ao PhMACe UcAks ?&HVSJQBE%%PBEEH{ %‘H&‘f ﬁ%g;’%%r’é}fgct of

may also have other functions in the formulations. Examples of _
addis sE. PR HiEMm SHABYH do8JerBIUIRO RSP AR RIS Peslisshe agent is
petRRyieneieniyrighierhenzdaiceinbatainhe ey aibaolsiangmi9lRess

thenol: polyols such as glycerin; alkoxylated alcohols includ
of BERpERRRG b1 B S BIGEATEY Wb AEYRAHERyERD BBUBaRoRIY

inciorploiditeg! mietbylepyfoatidingiand/alatotiis solveots intlodiity dimethyditable for
pressurised delivery. Other occlusive agenis which may be incorporated in the

ar

compositions and according fo the processes of the invention are microcryétaliine
wax, bees wax, paraffin wax and lanolin wax, Notably petrolatumn, a preferred
occlusive agent is made up of approximately 50% w/w mineral oif and
approximately 50% w/w microcrystalline and paraffin wax. Desirably the waxy
component should not account for more than 25% w/w of the total oil phase.
Preferably in the methods, processes and compositions of the invention
the water phase of the formulation is added in two aliquots; in aliquots more
preferably of about 70% and 30% by weight of the total water phase. More
preferably still, the second aliquot Is added afier the microemuision or sub-micron
emulsion has formed, at a temperature substantially below the temperature of the
first aliquot, and at a rapid rate so as to reduce the overall temperature of the
composition preferably to below about 60°C whereby the microemulsion or sub-
micron emulsion structure is fixed. The two aliquots may both be an homogenous
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sulfoxide. Preferred non-surfactant, amphiphilic type compounds are
phenoxyethanol and propylene glycol. Phenoxyethanol may be present in
30 amounts of up to 2%w/w and propylene glycol is desirably present in
wanageees up to 50% w/w, more preferably in amounts of eptor308Gs e 1
and still more preferably in amountq ff up to 25% w/w. WO 2006/024095
PCT/AU2005/001321 16 Throughout this specification the term "water
mif%!f’%ﬂe% HRRINHEIBHAB O ARERIBasaElSAl L AR dMIEEsiohs phase
should be taken to mean compounds which have significant aqueous
e.GoNBIRfy traethRichiipidan swBrtaslv 8B1BIRYR fyRadrsBRguUnd and/or
suBQlMeAtSiSHEhe term "water insoluble” when used in relation to
pharmaceutically active ingredients should be taken to mean compounds
which FPF&@[WG%BE@B’.&&E“%M@@?%ﬁUBMFRﬁdHH%%ﬁd%i%a)hP gumere
of heippiwbigrsobignispdiagidarmitrphasecaakiaitlyrienpatatceahwbion or sub-
.used thrqughout this,. specification should be taken.to mean the
A S Tl B e o oS el e prosent
in dbsepmedinvies preparinghtse odtintheatdisgiotierutsiois phass-aridieth. By
>0r 0, r
o o ol 1y eoame as

slomrsfe sty e [RleaseHsOmDpTooasstY And eTvsitibis!acatienin] ibarrctive
ingladidR e Keaed W@%iﬂﬁ'@&%&ﬁ&&l@%&@w ighebamibe
effect of adding an emollient guality to the formulations. One preferred
occlfSRrsRainplRarparadiicRlyAHbGJRPRERRE & FEHYERTHESRGErSE RAT
opselidiysig/dranrenessiveinpse pathtissupfitoe ipentomadyisdandihairesent.
trolatum can be successfully _incarporated into a formulation which is o
P AP SR 5o BN P28 VA MOy AP e Ser
appoentates/siclrantsy Hednpbngorgtaddrhdie licenpasiionsantéaibdiydiigte that
o, tthe i an.are microcrystall bees. _
o RIS e A e el ot e St couing
agagisnercATANY Uie dhaprexiieieR S OWIWHR. nilABriEINg, avigually insoluble in

wa?aerﬁﬁg&as'mwe;mémwm@'Hﬁ@éf\r&isoamffwm 9&§§5ﬁ@yfmepasw
waxy 25 component should not account for more than 25% w/w of the
angyes|sslip akwlipophilic materials. - Isopropyl myristate is one sultable coupling
agent. Cthers include, but are nat limited to, polyglyceryl esters, isocetyl alcohol,
oclyl methoxycinnamate, octyl dimethyl PABA, tocopheryl acetate and lanolin
alcohois.

Preferably the pharmaceutically active ingredient iz introduced in the

-second part, and more preferably it is introduced in the third part where it appears

that its presence alongside the non-surfactant, amphiphific type compound serves
to improve the transdermal performance of the composition. A non surfactant‘
amphiphilic type compound also appears to assist in distribuling the
pharmaceutically active agent throughout the desired phase. In particular, where
the pharmaceutically active agent is desirably present in bath the oil phase and
the water phase, non water miscible organic solvent is required in the oil phase
and a water miscible organic solvent is required in the water phase. As the
amount of water miscible organic solvent is increased, the raie of diffusion of the
active agent across the skin barrier is seen to increase. A siower flux is observed
when the active is dissolved within the oll phase that contains organic solvent.
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Preferably in the methods, processes and compositions of the invention

the water phase of the formulation is added in two aliquots; in aliquots

more preferably of about 70% and 30% by weight of the total water
wohaseoMe® preferably still, the second aliquot is added aftectharzeesoo1sz:

microemulsion or sub-micron 30 emylsion has formed, at a temperature

substantially below the temperature of the first aliquot, and at a rapid rate

PaPRcamif "ROUES the o VRLalkiepelataie o dhfy %ﬂ@@%ﬂ%ﬂﬁ&f%@%%%ngpy |

below about 60C whereby the microemulsion ‘or sub- micron em

soltiR it eNStak<Y . rRe HbiR i usie mayenatidiioarPhandgermassdvanount of

org4iie/AGEREE B A #4l051a8a 32h AdsmiirpbalisiemRgaBsHA MG ceutically
hase or may he different compaqnents of the phase e.g. water together.
AT S H R AR RBRRR ¢ 8@%&%%%@%%% WeRidBRreBARNthe

copliaumaceuticalbhastyetivgietienageny kedotitdieeidinay GRAPRENOIS the
of.the three parts of preparatiopn with the result that in th jcroemulsio
R R S e B 2 RS S her

paéenf
or sub- micron emuision (0] in , L n
skimaiiffbeigngsshivaystierdontirutersvweteinpdraseginike. discontinuous ol
pha r . ' | ion, t rmulatio, b
oL ! pRecE A LR M e SO SR M i, ot

aciranchiaplasthanoeliian ofigrdbetivEDTRi myrd dietierpdienpHzied i Wisiedium
EDYR der@alialne rspieiely isoids iR theaharmagautisalimied to

active ingredient is introduced in the first part, optionally solvents,
phepayritirrol A LaigintragRAL e dkso be present. Preferred solvents
mzlay\mm etra@ﬁbyiatribamgﬁblaﬂ? taibiy| fiadeiand @Pﬂb!?{ﬁﬁrﬂoﬁfi&% water
solvepts. Coupling agents ink or imprqve miscibility of oils that 15 are
P R T S SR R LG P iy G T monent
incbadiplinghementarascosdingtts thisintbaticacive oiggmidiembn-donic, partaatiyion
Hlaﬁﬁ{ e ingwatgr, misci ith. oilyifatty/li ilic materigls, ibit
?nso u Hﬁy fo? pastyn%%/(@f%‘?{d&'agﬁjyﬁ %o%ﬁﬂ@%@tﬁhaﬁ%s@%@r&%ﬁ% 6 the
invefjiiRtaie Ronalsiirimecsoglingiciyait ntehens intitides mitthesaeategories
incitiaiEe 80, 18 MY ORPRS I SpiepoRIMbAERBhAL, OfWiscutol, ethoxydli_giycof,

methoxycinnamate, octyl dimethyl PABA, tocopheryl acetate and lanolin
POV BRBRkS BIGTHRS SRReleSatiRim ARt i€hG8lintroduced in

the The pharmaceutically active ingredient may be any chermnical substance or |

combination of chemical substances which have registration for the purposes of
cosmetic or medical treatment and which are dermaily  deliverable. The
pharmaceutically active ingredients can be present in the composition in different
forms, depending on which form yields the optimum delivery characteristics.
Thus, in the case of drugs, it can be in its free base or acid form, or in the form of
salts, esters, or any other pharmacologically acceptable derivatives, or as
components of molecular complexes, analogues, metabolites or pro-drugs.

Preferably the active ingredient is a corticosteroid selected from the group
consisting of betamethasone valerate, desonide and clobetasol propionéte or
vitamin D or vitamin A anatogues, The pharmaceutically active ingredient may
alternatively be a drug that is normally delivered by oral, parenteral,
percutaneous, perungual or rectal route. .

Other examples of pharmaceutically active ingredienis that can be
administered by the compositions of this invention include, but are not limited to:
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second part, and more preferably it is introduced in the third part where it
appears that its presence alongside the non-surfactant, amphiphilic type
compound serves 25 to improve the transdermal performance of the
WEPERRIIRE. A non surfactant amphiphilic type compound alse/app@assiszzi
to assist in distributing the pharmac%ltically active agent throughout the
desired phase. In particular, where the pharmaceutically active agent is

desiphiyiaesent imbefbathshe]! pﬁﬁseeﬂﬁﬂﬁ’é‘iwﬁﬁéfﬂeasﬁ?ﬂ%?&w%ﬁéh as -

. miscible organic solvent is required in the oil phase 30 and a water
R Sy SRRONIR A RIGuRRE IFORRINIReTERAsE etV sWfate;
provaiemiseiblenrgdsic salvent is inceprpetiuthetiinteiof difusieoiatbtige, and
tive agent across.the. skin barrier.is seen to increase. A slower flux is

R IS BSSR%: TSR, AR TR PIosing, BoeniRafich o
timeighanssyivemnad 2OeHMMOH RETIALIZ005MOI8AILINS Aar icardnin

the ¢as e ceutically. acti js.on in oluble

in wﬁgﬁégﬁbs@luﬁ%%mﬁéter, the 2 dii(\iéogr;cec%ggr% !liedreléa{lsge ?;étr%%uﬁfeé?ne and
flugryrietastvent to the water phase can assist in partitioning the

Dha@%ﬁ%@éﬁﬁé”%%ﬁvea@e@dﬁﬁ%{%d’va@t%&Th&&é‘fﬁ%@ th@stroggens,

active agent is present in the 5 continuous water phase, the active agen

esfopipaiaie! G Bpidtatinknt dPgle-gritrdiol coierasn. mawlnagamsiianol,
esthig]| phiast Maydae-evaiblasthrong h-eielieskindifysianpat fafional

gher term treatment . The water phase also include buffers

| i ] .
208115 S e RIPRRRIEIRIOR A OISR RI bR Te LIRS Vs BRTgHRNArone
acEBBA andimtgesicilm Edmativatiom sthisRTdnend disadinyprogesterone

' , not limited t |
o R B R R A, TR e e litRprer
17 dnhelJustionypre gesieropeastydrigetiasmmagisisthistimiea alhrydesttenct,
nolRISFSoluRR QIgRINE GABIARARAILINCIUAING DBEEPRIS, plvents for the

active ingredient and penetraiion 15 enhance ubstances which may

be iR HVIRG BATRRIRENSB! the ARrRloRsHaKS WeIsiaBhaderamyample
setdieisiatlyptonne ehmoraa] thesasaleaanesidciiie Ml aeatdinied as

to propylene carppnate, transcutol, ethoxydiglycol, polyhydric alcohols
o T RS Qo BPE Aoy IR IED, FHE A RaR FERbaria,
phetiverhigdedieribmadytbe anyaheniidabainestastescame, dyclonine, dibucaine,
methocaine, cocaine, procaine, mepivacaine, bupivacaine, etidocaine, prilocaine,

benzocaine, fentanyl, and nicotine.
Nutritional agents, such as vitamins, essential amino adds and essential

~ fats.

Ant-inflammatory  agents, such as  hydrocortisone, cortisone,
dexamethasone, fluocinolone, ftriamcinolone, medrysone, prednisolone,

flurandrenolide, prednisone, halcinonide, methyiprednisoione, fiurandrenctide,

prednEsoné, halcinonide, methylprednisolone, fludrocortisone, corticosterons,
paramethasone, betamethasone, ibuprofen, naproxen, fenoprofen, fenbufen,
flurbiprofen, indoprofen, ketoprofen, suprofen, indomethacin, piroxicam, aspirin,
salicylic acid, diflunisal, methyl salicylate, phenylbutazone, sulindac, mefenamic
acid, meclofenamate sodium, tolmetin, and the fike.

Antihistamines, such as diphenhydramine, dimenhydrinaie, perphenazine,
triprolidine, pyrilamine, chioreyciizine,  promsthazine,  carbinoxamine,
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20 combination of chemical substances which have registration for the

purposes of cosmetic or medical treatment and which are dermally, ,

deliverable. The pharmaceutically active ingredients can be present in the
weom@asiiies in different forms, depending on which form yialgs e ees/061321

optimum delivery characteristics. TBBS, in the case of drugs, it can be in

its free base or acid form, or in the form of 25 salts, esters, or any other

g RafRlegically SARRBIGRIMARYIVatiVEay Gk BT §OMPERG RIS Of MolaeHBne,

complexes, analogues, metabolites or pro-drugs. Preferably the active

clofRipegi. iSCHURARSIBIS FRRRiRaIMhe group consisting of
betamaiasens Yalairiesgasadmanghsinbetasnl popioraR RErYitAE BNists

D or vitamin A analogues. The pharmaceutically active ingredient may 30
SUGHheFRa RPN o BFAY BliEis MR IGIbr el 5., FHRLRSRY, Tendterol,

- guiptsesiial abbite e gogusiconsk clalaauie, tbceasaniptss of _

pharmace rEilcall. active ingredients that can be,_administered by the .
OB PR Rvention Intlude, But are R TSR to: W o nephrine,

compBsitio

phe0gdpiopa00BRPET/AUITESIgeDRRNe19 Casdicdetpbatdaikatiorsnfdhetamine,
h as i e i e dinitrate and

o lgg SOI’E_I é% ngﬁ)%irtya{ﬁa ;qﬁUHi%i'd%?éds?{Jl é%%egrgq@aﬁnaml e‘%ﬁ%@%&%ﬂ% -2

Chalinssaif HERRiaIsa s @RofbRlingidacaiirhslinechieibanigline; carbachol,

betHERRIBHE: gi@@&ﬂﬂﬂb‘;ﬂrﬁ&’ééﬁﬁzﬁ@,céﬂ@%%%.nt& such as 5 timolol and

propranolol; verapamil; diltiazem; captopril; clonidine and prazosin. .
AndfSYERRSSREIRIST Siiepraanis FQUREHREC RIOHIRE AR AUCES atropine,
schiperymesteraneckspipeensnstinitasatoniugatedeativngsing estetifigtromide,
trogens, estro iBate,t]]%)eta stradiol,. e7beta-%stra i0 .valerate,.sotr ina
RN Bstradr b LSlFFre, SLOR RS a. T LR MR asotropine,
dicgstimistlb eestrelycdivgeisetiorididgetits, ssigthaspretiesiemneyclopeniolate,

- g , I .
o e N En O G RRiBRERHRle.
hydiesy@hisyestersigizeisroatéUthyndtfiol diddetateinsiapybibdee,  3-(2-

amtf@RRH MBRENEgRsIRONe, dydrogesterone, dimethisterone,
ethinylestrenol, 15 norgestrel, demegestone, p[om@ﬁestone, and

megRalriIecHa®. HIULETANNG AR S%iBR/GIFHE ARARRIRRS IR GyRagisular
terfongiempigdrochloride  and nafiifine  hydrochloride antibiotics, including -

penicillin, ietracycline, chloramphenicol, suifacetamide, sulfamethazine,
sulfadiazine, sulfamerazine, sulfamethizole and sulfisoxazole; antivirals, including
idoxuridine; antibacterials, such as erythromycin and éiarithromycin; and other
anti-infectives including nitrofurazone and the like.

Vitamins such as vitamins A, band E.

Humoral agents, such as the prostaglandins, natural and synthstic, for
exarhple PGE1, PGF2alpha, and PGF2alpha, and the PGE1 analog misoprostol.

Antispasmodics, such as atropine, methantheline, papaverine,
cinhamedrine, and methscopolamine. .

Antidepressant drugs, such as isocarboxazid, phenelzine, tranylcypromine,
imipramine, amitriptyling, trimipramine, doxepin, desipraming, nortriptyline,
protriptyline, amoxapine, maprotiline, and trazodone.

Anti-diabetics, such as insulin, and anticancer drugs such as tamoxifen

and methotrexaie.
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sedatives, hypnotics, antianxiety agents, analgesics and anaesthetics,

such as chloral, buprenorphine, naloxone, haloperidol, fluphenazine,

pentobarbital, phenobarbital, secobarbital, codeine, lidocaine, tetracaine,
waysloslinggedibucaine, 20 methocaine, cocaine, procaine, mepiviagaines/ 601321

bupivacaine, etidocaine, prilocaine, é)‘enzocaine, fentanyl, and nicotine.

Nutritional agents, such as vitamins, essential amino adds and essential

fats svaficipflamaralary agems, S§ChRIRYERISREISONS: CoteanenRtamine,
examethasone, fluocinolone, triamcinolone, medrysone, prednisolone,

Py AT RRANSI AR e SRTEY R RS CHB HTYE dRitRy i&iRARli Gl phentermine.

Antlatiadreniolideudpredrigeassinalcneridey mety | Bresipiselangnine, pyriamine

angouq}rgc%t;i%orée, corticosterone, paramethasone, betamethasone,
[ Bprgfen, H]aproxen, fenoprofen, fenbufen, flurbiprofen, indoprofen,

ketopraxfepiiizapsofesydhdoasethrasarppis xicinoraspitazise, sadicylicadidnxiety

é}qlé?% |, ' | iinda ic, aci
beﬂﬁgecb eriD a@%t?%%ﬁ%%éﬁg?ﬁt% #)/ a%@é%%&%ﬁﬁ%ié&é%%%ﬁ %éuc%%sgepam,
OXgfghenhy dYERRRETimeIORyadRate, phipiranaihe, tnapeditinelosgritpaine and
dizeigseyclizine, promethazine, carbinoxamine, WO 2006/024095
PCT/AU2005/001321 20 tripelennamine, bromPhenirami_ne, hydroxyzine,
cyclHPNREHRe, SERftpASn ANGe BR9eA iRl arIRRARGe nifdiprRMazine,

maBeapkAigY agrisuehies thﬁﬂ@hMHﬂﬂﬁea,ndé@ﬁﬁﬁQﬂaﬂi@@iC FWORISHS zine,
sych as. albute ?Lf, terbutaline, meti%roteﬁnol, ritodrine, carbuterol, .

PO RIRREA®S qUINIRRRRARteroT SURFEYARRSI soteFUBIGAE tetrSaARBIIEo!,
bre@ywepidthioloaeities asutmakindopamine, norepinephrine, :
phe ine_phenylephrine, nseudoephedrine, hetamine, ..

propy Bé)?g%:gl%ﬂggﬁd esrﬁﬁgph??%)e. %8[?@?55%5%%5 fﬁ g]ceaa%{%%, aﬂﬁﬁﬁ%m””@’
AntipgretzsCoigiin@yrsagonistdcylarhide, emslitie Blostylcholine,

methagholingneaiianhols 1R bethanerbegRilgaael d@gg Aipe. and

arecoline. Antimuscarinic or muscarinic cholinergic bloc gents such

as dtitSife fOscARAMIRIndHSRRr8phe VATBIRGOpYIgMINES heftatrepinazine,

persiedhyiBramideproietbanheling, Cygweeripimdropicagidfmine, hyacine
hyﬁ%)rgrr}w e!I %éﬁ\r;/il?a%trrg ;ir?ee,’trifiupromazine, and trimeprazine.

Anti-malarials, such as the 4-aminoquinolines, alpha-aminoquinolines,
chlorequine, and pyrimethamihe.

Anti-ulcerative agents, such as misoprostol, omeprazoie, and enprostil.

Peptides and proteins, such as drugs for Parkinson's disease, spasticity,
and acute muscle spasms, such as levodopa, carbidopa, amantadine,
apomorphine, bromocriptine, selegiline (deprenyf), trihexyphenidy! hydrochioride,
benziropine mesylate, procyclidine hydrochioride, baclofen, diazepam,
dantrolene, insulin, erythropoietin and growth hormone.

Anti-estrogen or hormone agents, such as tamoxifen or human chorionic
gonadotropin.

Nucleotides and nucleic acids {e.g. DNA).

The third part may be present in the compositions according to the
invention in an amount from 0.1% w/w 10 50% w/w.

The first part of the methods, processes and compositions according fo the

invention preferably makes up 1 ~ 30% w/w of the total resulting composition,
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dicyclomine, and eucatropine. Mydriatics, such as atropine,

cyclopentolate, 15 homatropine, scopolamine, tropicamide, eucatropine

and hydroxyamphetamine. Psychic energizers such as
warGAsamnepropylindole, 3-(2- aminobutyl)indole, and the likecr/avuzo0s/001321

Anti-infectives, such as antivirals, e%gcyclowr allylamines and in

particular terbinafine hydrochloride and naftifine hydrochloride antibiotics,

indRANAINSoRR Brstied sy, deBamudin e rellpBm RN GV W aehiBMidearameter

sulfametha?ége sulfadiazine, sulf mer ine, sulfameéglzole and

of BRPSRNEAAY B A7 GALRANS 1BBRIR IOiR RISEARlls WigR gambined,
haeey@r@mwm@@obdabthqprmmm@md othappanﬂmﬁﬁe@grvesomclwﬂn@avcc and
n|t one and th lik : Vlbamms su wtgrplns and E bl
SO o o R A ol R S, iage” pgsembly
terepzzamplee%ﬁ@ RBFERalpba, and PGF2alpha and the PGEl analog

QiR AP BEMANER: S AR SRS INEIORIEUR: compositons

papaverine, cinnamedrine, an methsco pressant
acanEkings i@ombaxaatwrpm%ema@d@ahyic@ﬁeomhétmﬁ@dn%@p@mm; more of .

miRBHT RN e FHRIRIAMIS ARYER: ncdﬁﬁg.@éﬂﬁ%e peHAPDAMeeyclomethicane,

rotrlptyllne amoxapine, maprotiline, an trazodone, Anti-diabétics, such

COQs‘lH%nﬁi rarﬁPafﬁm&nE@Ftﬁab% anch alkexvalart ol dnrdipgesexyiated,
prof6xReesi 034 09H BGTRIALLAREIN0EER] @%Amgﬁmidrwédéumsasuch as

oGRS T RrERO IR, G oren R AT Rl

oclichdasxgntizatite, arethaglytildndecahmiphenirammdyepwiltmbiee langreferred

,pr@&i é@nmgth%&g g6t oéﬂgﬁsa%éﬁﬁm Dqﬂﬁlz)&r ApAzINeraNgi phase

ntianxiety benzodiazepin ssuc as alpraz am o lazepoxide,

inclistes gstspistimandparal cixastgraangeiaipmethitongzepiihimore preferably,
thé'Wéﬁ&é@m@@é@?ﬁbﬂ%ﬁﬁﬁ%ﬁé&% @@Z&H@M%@%@(M@Wﬁ%ﬁta

thiopropazate, chlorpromazin€, triflupromazine, 10 mesoridazine,

aCBﬂéleVéE&!éTt)élﬁiHé"ﬁthFb*rﬁ%i’ﬂh’éc*%@cﬁi%ﬁé%iﬁf@@ﬁﬂjﬁﬂaﬂd%ﬁé’ approximate rafio

of 1:1:1:1.  Still more preferably the oil phase includes approximately 256%
petrolatum, 25% mineral oil, 25% isopropyl myristate and 25% cyclomethicone.
One of the problems confronfed with conventional emulsion formulations is the
extent to which they have 1o be redispersed if, on standing, a separation occurs.
The ability to redisperse is important to the commercial acceptability of a product.
In the methods, processes and compositions according to the invention, this issue
has been addressed by optimising the oil phase fo reduce the proportion of

petrolatum, introduce co solvents and coupling agents and reduce the presence

of any solid surfactants that exhibit solubility in the oil phase whilst ensuring the
surfactant remains functional,

Other components of the oil phase might include but are no’c' limited to
lauryl lactate, iscsteareth-2-octanoate, alk-oxylated derivates -of lauric, oleic or
stearic acid, each of. which may act as emulsifiers, humectants, or coupling
agents; octyl salicylate and oleyl oleate which may act as skin penetrants;
polyglyceryl-3-laurate, diisopropyl sebacate which may act as an emoliient,
solubiliser or coupling agent or Hydramol PGPL (PEG.PPG — 8/3 laurate).
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perphenazine, trifluoperazine, chiorprathixene, thiothixene, haloperidol,
bromperidol, loxapine, and molindone. Decongestants, such as
phenylephrine, ephedrine, naphazoline, Antipyretics, such as aspirin,
weatieylaméde, and the like. 15 Antimigraine agents, such as pCT/AU2005/001321
dihydroergotamine and pizotyline. D Wgs for treating nausea and vomiting,
such as chlorpromazine, perphenazine, prochlorperazine, promethazine,
scopalanting, ArtiReonyRabIRs ﬁ@@g‘)ﬁlﬁ‘?f%@_r?ﬁ'tHgIHﬁ‘meﬂzé'ﬂ%’bdut 1-
and trimeprazine. Anti-malarials, such as the 4-aminoquinolines,
30éﬂd’?‘/ﬁ%{‘!arhinoquinolines, 20 chloroquine, and pyrimethamine.
AntiTHearativie 20@0facnlbIaIBUIIAReL SMBNMHERS vAHISHEER O kitilised

A G D e Bt Tl
vaypemorphinksdussed driptivepssegiiactdefy espaificition phenidyl subject o
so%d%c%ﬁe%ﬁﬂgﬁtﬁ%g %%%6?%9%%@@82#8&@0\%&% T %&‘;&g;ﬂge%e a result of

bac lazepam, dantr msulin, erythropoiet

- thenepmopesnktictshe gérnbape metrricsldhes phacmacastinalyfesbrehingrmdiont
-an€hpHeRIS, IRVaFolRPIRNIKIaoldes AR Busleic AGIdS (. DﬂNé)g%’&EQg is

third part may be present in the compositions according to the invention
congugiainount from 0.1% wiw to 50% wiw. The first part of the methods,

ProaggaesaANdeIRaSP RFAeEMEaDOIRe dnyantien w@}ﬂﬁa%ahma@s%ers
p 1 - 30% wiw of the tofal resulting composition, WO 2006/024095
anthERTERB RTINS, IR RO s BTk 348 Brtepasar on

norashihavesssielsbiitn parBthelgtatiafprpxisiely aré 4 eaitqsopishr non-
oSSR B B8 0 5 Y SELIR e
oleytesinaly keldths)lidaundtaleciiahdplratsassetblgictiiompertrins)of stearyl
alcBARIPqEHaR1ds t%&é@?@’aﬁ? l{éﬁ%ﬁ%l@e(%&g%’lﬁ rogﬁa.sqgcﬁr%%. ajcohol
. compositions according to the invention may include but are not limited to
(isqnisddhshordegrhate esters include those based on ethoxylated lauryl aicohol
(laureth phosphates) and ethoxytated oleyl aicohol (oleth phosphates). In general,
the more ethoxylated a surfactant is, the higher its HLB, the higher the
temperature at which a microemulsion or sub-micron emulsion is formed, and tée
larger the particle size of the resulting formulation. Ethoxylation has a greater
effect on the ability of the composition to assemble as a microemulsion or sub-
ricron emulsion than does the carbon chain length of the surfactant.

When discussing emulsifiers for microemulsion gels, it is helpful to keep in
mind that a large molecular weight emuisifier and a small molecular weight oil
may be the optimum combination.

In the processes, methods and compositions according to one ﬁreferred
embodiment of the invention, lipophilic nonionic surfactants may be selected from
the group consisting of fatty alcohols such as cetyl alcohol, isocetyl alcohol or
stearyl alcohol; glyceryl esters and derivatives thereof such as glyceryl
monostearate and glyceryl monooleate: é’sters such as methyl glucose
sesquistearate; sorbitan  derivatives such as sorbitan laurate, sorbitan
monopalmitate, sorbitan monostearate, sorbitan monooleate and  sorbitan

sesquioleate. Lipophilic anionic surfactants may be selected from the group
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mineral oils, petrolatum, caprylic/capric triglyceride, peanut oil,
cyclomethicone, cod liver oil, isopropyl myristate and alkoxylated oils
including ethoxylated, 10 propoxylated or, ethoxylated-propoxylated oils.
wQasmeticigrade oils such as dioctyl cyclohexane, cetearyl isgmanQaienois2t
C12-C15 alkyl benzoate, oleyl oleat§4 octylhydroxy stearate and octyl
dodecanol may also be suitable. In preferred processes, methods and
cofSISIPESHIORSRGRAAdIRGAA Kie harankoscith sl BRas® BISlARSdrophilic non-
. petrolatum, mineral qil, esters and_cyclomethicone. Still more preferably
10N ﬁ%ﬁ%ﬂtﬁﬂ%éﬁﬁﬁld&éﬁ@%‘?&tJﬁﬁ’% eI RCeERIF Hn G saliaplRted
camyxigtatacircetdrriupiciuiastoatiey bilcitalatan dicytior ethiseredsieasth

preximate ratio of 1:1-1:1. Stjll mqre pyeferably the oil phase includes, .
-1 %p%@xﬁ%gtéé Dede {Bei%lgtﬂi ,‘%@%F‘mfr{eraa C?)iIj%%nléof)?%%ﬁthﬁyris%gfgitan
dedveti?&y/sophl araqibigsorba i@ s op thesprodleri condrpalgsbwidie 80; glyceryl

es%‘é@r‘éﬁ?fggrﬁs\'fe%ﬂll#?%ﬂ@ﬁ&éf‘%‘ﬂé‘ﬂ%%sﬁE@ﬁ@ﬂfgﬁ%ﬁ%ﬁ@ﬁl {BPyilaNe Bea-

. on standing, a separation ity to
35 erfikPerde is important to the commercial acceptability of a product. In

the MehofSIRFe3FREMANALIEAMP SHHABEALHY MBS HIIVEIHResH¥Sand

issue has been addressed by optimising the oil phase to reduce the .
COMRSSHRBA @P%ﬁ*aatww&%aﬁceféa%wmg%amﬁn@ RfeRoshd 8%
whkedueg thesprgsertepta sl anisolishguiiactants dnakashibit splblbnnin the

the oil,ﬁhase whi tergsuringfthe sPrIéatctant r%mains functi%gl%el. (%her 50,19
S e RS PIR i P rake T iR R B AP REERAMHEURE FaGKh 2017

wilaotang, 190steancti-phactanoate, alk-oxylated derivates of lauric, oleic or
steagic, acid fwhi a ifiers a
couieR AP hoars L ke A R ST o BBt o e

abjjanefitaatsoppbgjiimes yirsraiad rcadifsbll dphsahacaasehidtiayvanties to

forAEMANIEn sRIRIRR AMEaMBIRGABGBRE! KYAEaml PGHd- P4k oil
- 8/3 laurate). WO 2006/024095 PCT/AU2005/001321 23 The total

is 2RREVHTGERN il Siilphase may be in the amount of about 1- 30% wiw,
TheiRaky e ShpuERiBiants (RISMEBOTE aseTuHEIERS) syBiemGABIDges at least

RS SR Lo R B % SiBan
sysipecifichtiiss maydmasibjeatitey an aggregated HLB number between 8.0 and
15.0, more preferably between 10 and 12 and still more preferably between 9.7
and 11.8. More preferably, the lipophilic surfactants have an HLB number of less
than 10, and the hydrophilic-surfac’zants_have-an HLB number of greater than 10.

- Preferred candidates as surfactants in the compositions according to the

invention are sorbitan laurate and ceiyi alcohol used in the first oil phase, and
Ceteareth-20 or oleth 10 in the second water phase.

In a two surfactani system (one [ipophiiio and one hydrophiiic), the
preferred range of concentration of hydrophilic:lipophilic surfactant is about 9:1 to
1.0:1.0. |
~in a three surfactant system using one hydrophilic surfactant and two
lipophilic surfactants, one preferred ratio of surfactants is 8:1:1 to 4:5:1. That is
the total hydrophilic:lipophilic ratio is preferably 4:1 to 2:3.

in a four surfactant system using two hydrophilic surfactants and two
fipophilic surfactants, one preferred ratio of surfactants is 2.5:2.5:4.0:1.0 to
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some experimentation before being perfected. Variations may arise as a
result of the components of the oil phase selected, the pharmaceutically
active ingredient and possibly even the temperature parameters under
woltalthegrocess is conducted. 10 Generally, commercial picraemoossion21
gels are based on phosphate esterszgnd non-ionic emulsifers, although it
is possible to formulate systems based on non-ionic emulsifiers alone. :
3.Foxviated fatytalcans waienhf JpRREIRYANIB RPN RoISHIRrS.0:2.0 to
_used. These include ethoxylates of: lanolin alcohols (laneths) oleyl
'jalcohol (oleths), lauryl alcohol (laureths), cetyl alcohols (ceteths), stearyl
15 alvibieo| (aidiivethsyitetoatenyybalcohisrtareateihghansbisnsssylprepared

éc@%ﬁ%{?ﬁ tgs %eliﬁ'{irés fic?ﬂh Plus lhafi‘rtg %%,;%%ﬁgﬁgg Egog}%%aésgﬁ gofgdn&te)ljmited fo

ated lauryl-alcohol ~(lauré phalés) a
presgigolsivesetbushoshatishidrobenzyhl aidehoiprestbaiddated sushrfasaiHT,
hulfeHENOReILHS S8, dhe igherdhs, tempe VIR :
,um?croemulsign or sub-n]1icron e’mutllég?ong %E;oéﬂl%g, gﬁﬁ@%ﬁr‘ggﬁﬁé and

POlyaRRETe Spekenaie s (SHANIafoRUEREky REGORasT hepeatsdibRetare
typRehliie aiRjliOTdRe COrMRAsiamEO ARSEMG asif MHEHRENUHSIOBRES Waanic

._micron emulsion than does the carbon chain length of the surfactant.
NGRS S SRY QWE@H&%%P%;ERS@F%&@&@5@&%@%@@»/&)%-in
mind Heat ariptgsiimeiestdardieiolt eRusiBatendragmalimatecpldfsical form
weight oil ﬁS.ma be the lopti um combination, In theéaroces es, .
0 o SRR orls ZcLORIRY T GRS TR SICERBoT aReEFIRg ©f
thenécriem dilsaptslicrnsuipnicsinfactalt®nsapbéhselavtadifront Hegesitpe to
-~ isti legho . Ol i I Lor
“’f“&%@% §I%g)é %ﬂg%g/%er e@tée@%r%% er%ﬁ'%f,%?tmiﬁf %%%R%%@ggrw 39 be
dispRirsstea A8 m&i&ymn@"nméas@- edtetbisueasasthtetippgiladseay be

seRRRHIRSR HoarUAIIhdesives preh amoilplautatgsomiitgiher and
monopalmitate, sorbitan monostearate, sorbitan monooleate and sorbitan

halggeny RATRRUTTHSHHE &8idHEaiHAreEAEIRa] P sclbGder prpllan may be

pragEntin/de A a06/624005% BEHAWZAR05/001321 24 consisting of fatty acids
sucq.‘ﬁg almitic acid and stearic, acid glill%gro&hilic non- ionic ?urfactant
IR

may b8 SHIFERTHEIA R GBI 4Ka%Y)1818Q be formulated as a

gel, cream, lotion or paich depending on its purpose. For example, thickening
agents such as sodium carboxymethy! cellulose or gelling agents such as the
water ‘soluble polymers, carbomer and xénthan may be added when a gel
formulation is required, ' .

The following examples are provided 80 as fo illustrate the scope of the
invention but should not be considered to limit it as the skilled person will
appreciate the means by which the following formulations may be altered whilst
still resulting in formulations falling within the broadest scope of the invention.

EXAMPLES _ ,

Examples 1 and 1A show a composition having surfactant ratios according
to the prior art, and wherein propylene glycol, generaily considered disruptive of
sub-micron emulsions is added together with other constituents in a single stage
agueous phase of the process. These examples are provided for comparison

purposas and do not iliusirate the invention.



carboxylic acids such as PEG 40 stearate; alkoxylated alcohols such as

ceteareth -12, -20 and -30, cloth 10 and laureth -4 and -23 and

steareth-4; sorbitan 5 derivatives such as polysorbate 40, polysorbate 60
warndgsobmesbate 80; glyceryl esters and derivatives thereof such.ases/so1321

PEG-40 hydrogenated castor oil and REG- 35 castor oil. The minimum

concentration of surfactant in the methiods, processes and compositions

aCCOQJQ&é@e@%éﬂ@hB&IB&'8@599@%&;&9%%@;{&% aﬁf{&rﬁx%@{%caﬂy

using 1% w/w oil phase. The maximum concentration o ctantin t

,acé'efﬁ]mﬁ@ﬁ%cfésﬁﬁ@% IR iR bIARRIRIGehAb Relgheihaao be- Abvalerate

in 26rh ifatiuiv lé@é&diﬂ%M/W&éﬁbé%nﬂcﬂﬁﬁéﬁ%ﬂrﬁ@%@ﬁtf@ﬁ'%ﬁérem the
%ﬁ%ﬁ%p@m -0il m co tribute to the ablllt of the compositions

AT (T SBHERBLENE BIHE iSRRI 8 Yo Acoordance
wiku mm'nmmnmmmp@bmm@ﬂhmImdbm&fpm%faﬂm@exampies 2.5A

rfac oxmte 13t 31Int com tlonsofthe
L TR IR s R ATR Sl e peste,
foﬁﬂbphﬂmya@tbaj’rwh@;ﬁi@ﬁhﬁm@f&fmably, the surfactant system includes
surfactants having an aggregated HLB number between 8.0 and 20 15.0,
more preferably between 10 and 12 and still more preferably between 9.7
and 11.8. More preferably, the lipophilic surfactants have an HLB number
of less than .10, and the hydrophilic surfactants have an HLB number of
greater than 10. Preferred candidates as surfactants in the compositions
according to the invention are sorbitan faurate and cetyl alcohol used in
the first oil phase, and 25 Ceteareth-20 or oleth 10 in the second water
phase. , In a two surfactant system (one lipophilic and one hydrophilic),
the preferred range of concentration of hydrophilic:lipophilic surfactant is
about 9:1 to 1.0:1.0. In a three surfactant system using one hydrophilic
surfactant and two 30 lipophilic surfactants, one preferred ratio of
surfactants is 8:1:1 to 4:5:1. That is the total hydrophilic:lipophilic ratio is
preferably 4:1 to 2:3. In a four surfactant system using two hydrophilic
surfactants and two lipophilic surfactants, one preferred ratio of
surfactants is 2.5:2.5:4.0:1.0 to WO 2006/024095 PCT/AU2005/001321



25 3.0:3.0:3.0:1.0. That is the total hydrophilic:lipophilic ratio is preferably
3.0:2.0to 1:1. Other additives which may be present in the compositions
prepared according to the invention not already mentioned include but
wareon@blumited to 5 preservatives such as dichlorobenzyl aleghekuzoes/001321
antioxidants such as BHT, humectang such as lactic acid, urea and
Ajidew N-50/Sodium PCA; and polymers, thickeners or gums such as
Eudragit NE4OD. These additives are, typically organic and exhibit some’
miscibility with water and other organic ingredients and may generally be
inco@@&@%gether with the active agent. 10 The compositions
according to the invention may be Th any phySICREoTAHE0 &S 10 suit their

NLirnose.ln.a.fin 0 h part.of thae proce pr.preparation g e

888 sub-micron emuisions of th&iM{&htion it is pdssible to
Ciolseth s Brpnimedkant into the micrpemulsion goglag the composition may

= ;r—mgusse?—m_thJs_case_the_p{opellant
may e 15 selected from hydrocarhons such as7; ethers sugh as

Mimaeth@iether and halogen compounds such ag lggdrofluorocarbon 134A.
Hamt mounts-of about-5-20%-w/iwi The

Tlaao nranalla. mav-ho - nrocont 1n.4
Esbl ?C?I\rlﬁfll'gé_tl illu.y T HIC_JCl T Lu.lluuu Tt
m‘ij)cr dmulsiohor sub-micron emulsion may als6-B8 formulated ps a gel,

Cydametiittoneor patch depending o its purposes.Bor example, thickening
P29 - 1o I A s donathnl anlldaca Ay ~aallino A h

CeY PHIIR pUCT aS SOttt CarooXymetiy-Ceth of-gethg-agents suc
as the water soluble polymers, carlbomer and xgrﬁpan may be ddded

Seahdtamiguirdt¥mulation is required! The followirigs&xamples are| provided

it tertt eof-the-imvention-but-shettd-ret-be-gonsidered
Ptﬁb%ﬁ?%it ggﬂ%s éilfz Déér)son will 25 appreciate the means by which the
WaiRfving formulations may be altered whilst s#8.#&&fiting in formulations
CIRURE WIBHT the broadest scope ofithe-mventiop- zEXAMPEESt-xamples
1 and 1 A show a composition having surfactant ratios according to the
CiifieAgi and wherein propylene glycol, general/@&bnsidered digruptive of

PSR SHRrMSHPREMUISIONS IS added togeter with girer corstituents in a
single-stage aqueous phase of thelprocess. These examples ate provided

PrePYsRmb SR 20.00
Phenoxy Ethanol : 1.00
Phase 3 - Propellant Phase

Hydrocarbon Propellant P70 5.00

Total 100.00
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purposes and do not illustrate the invention. WO 2006/024095

PCT/AU20051001321 26 Examples 2-5A show six different compositions

using the pharmaceutically active ingredients clobetasol propionate,
widesonithas betamethasone-17-valerate in formulations acaarding2@s/001321

preferred embodiments of the mvenbé%n wherein the surfactant ratios are

of the desired ratio range. Examples 4 and 5 in accordance 5 with the

invepti@naie €A mposmons which include propellant. The examples 2-5A

mulatiops-yseful.as-a.lg
paste, foam or any other suitable dos%l%éP fold. REIGS 200

tion, spray, gel,
5/024095

06 whn  Cloabhetasol Dmr\

PhaegdAUZOGSANYL321 27 Example 1 20%Pga%ypHE6 Ph

0475 Datrnl:\hlm 750

ase 1 - Oil Phase

Mineral Oil 5.00

IUI IMI.U V

CleBstassh MIRSEEL, 50 Cyclom

ethicone 50(;6é Cetyl Alc

ohol 2.00

PsmdmnamLaurate 1. 50 Phase 2-

Aqueous ‘Plgase Water

38.7525

et

Cotoarat Aecid-0.04  Za¥al
CLC gtsl L\J u uu vll.l‘lu ACHE- O 94 | ULQDQ§A vnu uu.\, u

00 Phenoxy Ethanol 1

00 Phas

16 Propylene

= Propellant Phase

IseipdrpyebkboisBiepellant P70 5.00 Total i 09.20

Cyclomethicone 5.26
Cetyl Alcohol 211
Sorhitan Laurate 1.58
Phase 2 - Aqueous Phase

Water 40.79
Ceteareth-20 £.84
Citric Acid 0.04
Potassium Citrate 0.17
Propyiene Glycol 21.05
Phenoxy Ethanol 1.05
Emulsion concentraie Total 100.00

Examples 1 and 1A show a surfactant ratic of Ceteareth-20: sarbitan

laurate: cetyl alcoho! of 6.5:1.5:2.0 wherein propylene glycol is introduced in one

stage to the aguecus phase of the composition.

This p

roduct separates on

standby, has poor in-can redispersability and requires continuous mixing in

process which is costly in large scale manufacture,



WO 2006/024095 PCT/AU2005/001321 28 Example 1 A 20%PG/pH6
Phase i - Oil Phase % w/w Clobetasol Propionate 0.05 Petrolatum 7.90
Mineral Oil 5.26 Isopropyl Myristate 7.90 Cyclomethicone 5.26 Cetyl
wilaglyaldedd Sorbitan Laurate 1.58 Phase 2 -Aqueous PhasenNetessno1321
40.79 Ceteareth-20 6.84 Citric Acid.Q.04 Potassium Citrate 0.17
Propylene Glycol 21.05 Phenoxy Ethanol 1.05 Emulsion concentrate
Tthh}Q&:éﬁ% Examples 1 and 1A show a surfactant ratio of Ceteareth-20:

sorbitan e: cetyl alcohol of 6.5:1.5:2.0 wherein propylene glycol is
introduced in one 5 stage to the 4quedd% pifadenbt fhe cbmposition. This

ng?qfucr Separates on standby,; ftas poor |na/gq,gy\ygfealspersability and
requires continuous mixing in_pracess which is caostly.in large scale -

Peisgiatdéture. 10 WO 2006/024095 PCT/AU2865/001321] 29 Example 2

VRESREpHS Part L% wW/w Petrofatum 7.9 24

Isopropyi Myristaté 7.90

Cyclomethicone : D 5.26

Cetyl Alechol : 1.05

Sorbitan Laurate , 4.74

Part 2

Waier 40.79

Ceteareth-20 4.74

Citric Acid | 0.04

Potassium Citrate : ‘ 0.17

Part 3

Propylene Glycol _ 21.05

Phenoxy Ethanol 1.05

Clobetasol Prapionate 0.05

Emuision concentrate Total . 100.00

Example 2 shows a surfactant ratio of Ceteareth-20 : sorbitan laurate : cetyl
ajcohol of 4.5:4.5:1.0.



Mineral Oil 5.26 Isopropyl Myristate 7.90 Cyclomethicone 5.26 Cetyl
Alcohol 1.05 Sorbitan Laurate 4.74 Part 2 Water 40.79 Ceteareth-20
4.74 Citric Acid 0.04 Potassium Citrate - 0.17 Part 3 Propylene Glycol
wol@kRhenoxy Ethanol 1.05, Clobetasol Propionate 0.05 BEnmudsionss/oe1321
concentrate Total 100.00 Example ng%hows a surfactant ratio of
Ceteareth-20: sorbitan lurate cetyl alcohol of 4.5:4.5:1.0. 5 WO
2006/024095 PCT/AU2005/001321 30 Example 317% PG/pH5 Part 1
%W/% Pebrolatum 5.26 Mineral Oil 5.26 Isopropyl Myristate 10.53
Cyci e 2.63 Cetyl Alcohol 1.05 Sorbitan Laurate 4.74 Part 2

Water 46.58 Ceteareth-20.4.74 17% PG/ pH 5
Part 1 ALY
Petrolatum 5.26
Mineral Oil 5.26
Isopropyl Myristate : 10.53
Cyclomethicone » 2.63
Cetyl Alcohal 105
Sorbitan Laurate 474
Part2
Water ' ‘ . 46.58
Ceteareth-20 474
Citric Acid 0.08
Potassium Citrate ) - 0.13
Part 3
Propylene Giycol . 17.90
Phenoxy Ethanol - 1.05
Desonide 0.05
Emulsion concentrate Total ‘ 100.00

Examples 3 shows a surfactant ratio of Ceteareth-20 : sorbitan laurate cetyl
-5 alcohol of 4.5:4.5:1.0.



Citric Acid 0.08 Potassium Citrate 0.13 Part 3 Propylene Glycol . 17.90

Phenoxy Ethanol 1.05 Desonide 0.05 Emulsion concentrate Total 100.00

Examples 3 shows a surfactant ratio of Ceteareth-20 : sorbitan laurate :
woeetylspatoshol of 4.5:4.5:1.0. WO 2006/024095 PCT/AU2006/Q13@% 081321

Example 4 5% PG Part 1 %w/w Pegtolatum 5.00- Mineral Oil 5.00 '

Isopropyl Myristate 5.00 Cyclomethicone 5.00 Cetyl Alcohol 1.00

Sorbitan Laurate 4.00 Part 2 Water 58.686 Ceteareth-20 5.00 Citric Acid
0.28 Potaﬁsium Citrate Part 3 Propylene Glycol 5.00 Phenoxy Ethanol

1.0 hasone-17-Valerate 0.114 Part 4 Hydrocarbon Propellant

P70 5.00 5% PG
Part 1 , Jow/w
Petrolatum I 5.00
Mineral Oil . B.00
Isopropyl Myristate - 5.00
Cyclomethicone : 5.00
Cetyl Alcohol 1.00
Sorbitan Laurate 4.00
Part 2 o :
Waier 58.686
Ceteareth-20 5.00
Citric Acid '
Potassium Citrate 0-20
Part 3
F’ropyiene Glycol _ 5.00
Phenoxy Ethanol | 1.00
Betamethasone-17-Valerate 0.114
Part 4
Hydrocarbon Propellant P70 5.00
Total 100.00




Total 100.00 WO 2006/024095 PCT/AU2005/001321 32 Example 4A 5%
PG Part 1 %w/w Petrolatum 5.26 Mineral Oil 5.26 Isopropyl Myristate
5.26 Cyclomethicone 5.26 Cetyl Alcohol 1.05 Sorbitan Laurate 4.21

wBathediMaser 61.80 Ceteareth-20 5.26 Citric Acid 0.21 Potassini4siiaier:
Part 3 Propylene Glycol 5.26 Phen Ethanol 1.05 Betamethasone-1
7-Valerate 0.12 Emulsion concentraté Total 100.00 Examples 4 and 4A
show a surfactant ratio of Ceteareth-20 : sorbitan laurate : 5 cetyl alcohol
of 5.0:4.0:1.0. WO 2006/024095 PCT/AU2005/001.321 33 Example 5
109:58MREAR o5w/w Petrolatum 5.00 Mineral Oil 5,00

. 5% PG

Part 1 Sow/w
Petrolatum : 5.26
Mineral Gil 5.26
Isopropyl Myristate 5.26
chiomethicone 5.26
Cetyl Alcohol 1.05
Sorbitan Laurate 4.21
Part 2 '
Water ’ ' 61.80
Ceteareth-20 5.26
Citric Acid
Potassium Citrate 021
Part 3
Propylene Glycol 5.26

~ 'Phenoxy Ethanol ' 1.05
Betamethasone-17-Valerate 012
Emulsion concentrate Total 100.00

Examples 4 and 4A show a surfactant rafic of Ceteareth-20 : sorbitan laurate :
5 cetyl alcohol of 5.0:4.0:1.0. '



Isopropyl Myristate 5.00 Cyclomethicone 5.00 Cetyl Alcohol 1.00

Sorbitan Laurate 4.00 Part 2 Water 53.686 Ceteareth-20 5.00 Citric Acid

0.20 Potassium Citrate Part 3 Propylene Glycol 10.00 Phenoxy Ethanol
wbh.0@sBetemmethasone-17-Valerate 0.114 Part 4 HydrocarbarcPropmiant 1321

P70 5.00 Total 100.00 WO 2006/024095 PCT/AU2005/001321 34

Example 5A 10% PG Part 1 %w/w Petrolatum 5.26 Mineral Oil 5.26

Isopropyl Myristate 5.26 Cyclomethicone 5.26 Cetyl Alcohol 1.05

Sorbitan Laurate 4.21 Part 2 Water 56.53 Ceteareth-20 5.26 Citric Acid

Example 5

10% PG
Part 1 : Yow/w
Petrolatum S.OO
Mineral Oil 5.00
Iscpropyl Myristate 5.00
Cyclomethicone 5.00
Cetyl Alcohol 1.00
Sorbitan Laurate 4.00
Part 2
Water : 53.686
Ceteareth-20 5.00
Citric Acid
Potassium Citrate 020
Part 3
Propylene Glycol 10.00
Phenoxy Ethanol - 1.00
Betamethasone-17-Valerate 0.114
Part 4 .
Hydrocarbon Propellant P70 5.00
Total 100.00
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0.21 Potassium Citrate Part 3 Propylene Glycol 10.53 Phenoxy Ethanol

1.05 Betamethasone-17-Valerate 0.12 Emulsion Concentrate Total

100.00 Examples 5 and 5A show a surfactant ratio of Ceteareth-20 :
wspthitandaarate : 5 cetyl alcohol of 5.0:4.0:1.0. The examples 2AaA®RoOv 321

good physical stability, utilise less e grenswe manufacturing techniques

and show good redispersability. Example 6 Figure 1 shows the

preparation of an ethanol-free 0.05% clobetasol 10 propionate foam of

the

accéﬁ-ﬂﬁ@ﬁé—@é

as follows. Petrolatum, Tight mirf

monoclawrate-and-ceb\i-alcohol
Hoiadtate-aRa—6ety—acoho

ara.added-in en

P%’f nary compounding tank WO

Pétmraiimhase This phase is mix

\If‘lf\ f‘f\ iC‘ !"I I‘I A
Ll LLAAYA] I\a‘[\) MUULU ul T

1e-cantia

Mﬂﬂ%@e% uniform in consistency.

| g contmuea

JwMGWMWmetassmm citrate

5 arefgded intg

tad-ta. Q0 . QEC O

Lt 80 B5C0unti o

CethAtm@nis occur. The third part contmﬁﬁwg the

same type as example 2 according to one preferred process
invention. This process has been successfully scaled up
eral pgedage@ropyl myristate, sorbitan

ified quantities to the

2006/@"[5’95 PCT/AU2005/001321 35 as

ed in te2gank and heated to 75-80C.

1.,\...3 Atirded at 75-80C until the oll
nﬁaﬁg the water phase, purified water,

a kettle. This water
eteareth-20 is then

until_complete dissolution of all
active agent ("the active

Al cu Uy ClUUII 1
Stghenoxvg%’héféJ

anol into a 10 kettle. Mixing of this

peuuztétﬂucu ILILI

Patti®e agent, clobetasol propior]

ate is added and

500C: Mixing s continuetuntitcomgiets diss
occur. The temperature of this part is allowed to
Ceteareth-20 5.26
Citric Acid
0.21
Potassium Citrate
Part 3
Propyiene Glycol 10.53
Phenoxy Ethanol 1.05
Betamethasone-17-Valerate 0.12
100.00

Emuision Concentrate Total

s of propylene glycol and
rt is commenced, the
the phase is heated to
lution of all components

Examples 5 and 5A show a surfactant ratio of Ceteareth-20 : sorbitan jaurate :

cetyl alcohol of 5.0:4.0:1.0.

The examples 2-5A show good physical stability, utilise less expensive

manufacturing techniques and show good redispersability.

Example 8

Figure 1 shows the preparation of an ethanolfree 0.05% clobetasol
propionate foam of the same type as example 2 according to one preferred
process according to the invention. This process has been successfully scaled
up as follows. '

Petrolatum, light mineral oil, isopropyl myristate, sorbitan monolaurate and
cetyl. alcohol are added in specified quantities to the primary compounding tank
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cool, or is cooled in a waterbath to 30C. Approximately 70% of the water
phase mixture is then added to the oil 15 phase mixture in the primary
compounding tank. The two phases are mixed together and heated'to

web2@3f24bhe approximately 30% remaining of the water phaseaisicoeiedis21
to 20-25C in a chilled waterbath. After continued mixing of the oil/water
phase in the primary compounding tank and cooling of the mixture to 72-

78C, [ndgt; of arm'bﬁ-?geie roxi 090) 8= _ane
asaﬁ%eémt%é?bg%é ((j)ﬁj\llé)a (ﬂ%pgr%aﬁsge In the p@rﬁt&r&/ é%gﬁﬁﬁ%éﬁk% #-80°C.
Cysinnathieues|g, asbighgnd tixingds codtiousshrivibad@tapentitine off phase is
unﬁafrdhog' CBHQE&% it of the active phase kettle is added to the oil/water

phase mixture in the primary compounding tank. Mixing is continued and

the Tehipakauliie Watriarbase ZouHsd. waiTheiEsumeint 2ampaiagshing citrate
ardligigaacHinte ranpat RMBIGRLERPRGERIBHFEARIREd RIS RABI to 80-

details the preparation of a Desonide formulation according to one

85pfeferraignetesd oeribanvenass. #rd MBS TSRt 26,80-85°C unti
coRBKENSGiEeh e IRasapile-AamRaesiion. This process has not been

scaled 30 up. The item numbers in the foIIowin%comE)osition listin,

corrddoRIthAE SRHRAUALER e ARUSe BERR IO RATREH foIRiRgare
by%@@@_&i@@éﬁ@@ a@amﬁmoawam%ee@mm Nad Ipgeediepdibembl into a
el EATOR (IARA & STeedEi ot BTy LR SOt Bapinate
is 4diBCyntbthethiameis NaRG 0256320 TCdljkiAtr thobhibluadaaticcomplete
dzs%%h?{'%‘ﬁ‘ IG il 5%&1%%'41% t%‘%%ca{jzngh%a{éi%pera‘ture of this part is allowed o
cool, or is cooled in a waterbath to 30°C.

Approximately 70% of the water phase mixture is then added to the oil
phase mixture in the primary compounding tank. The two phases are mixed
together and heated-to 85-90°C. The approximately 30% remaining of the water
phase is cooled to 20-25°C in a chilled waterbath. After continued mixing of the
oillwater phase in the primary compdunding tank and codiing of the mixiure to 72-
78°C, the remainder of the water phase mixture (approximately 30%) is added to
the oiliwater phase in the primary compounding tank. Simultaneously, cooling is
commenced to achieve a temperature of 35-40°C. . ‘

The content of the active phase ketiie is added to the oiliwater phase
mixture in the primary compounding tank. -Mixing is coniinued and the
temperature is lowered to 20-25°C.

The resultant composition is dispensed into cans at ambient temperature,

Example 7 | '

This example details the preparation of a Desonide formulation according
to one preferred process of the invention. The method results in a 17%
Propylene Glycol and Desonide composition. This process has not been scaled
up. |

The item numbers in the following composition listing correspond io the
item numbers in the process description which foliows.
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(Part 2A = 70%, Part 2B 0 30% 7 Purified water 44.2525 46.582 8
Ceteareth-20 4.50 4.737 9 Citric Acid, anhydrous 0.076 0.080 10
Potassium Citrate, monohydrate 0.124 0.131 Part 3 11 Propylene Glycol
why208:47:885 12 Phenoxyethanol 1.00 1.053 13 Desonide 9®@#{b069b8:321
Part 4 14 Propellant P70 5 TOTAL 8.00 100.00 Items 1 to 6 are added
to the mixing vessel, stirred and heated to 60-80C to form the oil phase.
e Temperature 1s maimntained or re-estabiished pefore—addig-the-wat
ipaRgsebgErstisnT o prepare the water phase, Watewéw rq or/‘r’%ﬁ’ Z;Tr?tht
empera UrﬁaﬁﬂpydlUUb citric™~5acid-and [JUiabbi mcitrate IIIUIIUIL?_yUIatU
are adddd to a suitably sized vessel and stirred tbgether. Geteareth-20 is
added, gndimnfilhlied straataent to a maximum pf S0Tuntil the 5.263

} el

cetgaret F20T%: T tred—Thewaterpha; sepatre PR
two parts. E&Wﬁ?%émg i Ifeé"l’vﬁlétiegr):phase mixturd is%:c—?o ed|to Zol?*lf%‘%é{?’l
Thérempirhogooyh Bytiséaater phase 10 mixtuge iEladfdled to tHe GiR6

PGB TTYRERT R GRistejEtemperature—{ e mixing-vessel
containin g?he §|I‘ Dﬁase gﬁﬁ%:{sosk Fof the water phasg'é eated tjo‘é\ﬁ/%?
2006/0240851P@&AU2005/001321 37 80-85C with tHPough miXiriHe

ETRTE UM AT T énmﬂe-yhmld-bﬁné :
10 minufes to assist ?n obtalning uniformity. The mixturé will be a' water in
oil emulgioRagh& will be very white in colour. The { conductivity. will be less

than 100 pleii 2 Ehé05H.iif erh @B miRifte should be allowed to coot to
abdut 73CPwiiied wigistoaching the assembly temper 2628 the radé.682

M i i
9 Citric Acid, anhydro\izs ; 0.076 0.080
10 Potassium Citrate, monohydrate . 0.124 0.131
| Part3 | | |
11 | Propyiene Giycol 17.00 17.885
‘12 Phenoxyethanol 1.00 ~1.053 .
13 Desonide 0.0475 0.050
Part 4
14 | Propeliant P70 5
TOTAL 100.00 100.00

Items 1 to 6 are added 1o the mixing vessel, stirred and heated to 60-80°C
o form the oil phase. The temperature is maintained or re-established before
adding the water phase (see below). |

To prepare the water phase, water at room temperature, anhydrous citric
acid and potassium citrate, monohydrate are added to a suitably sized vessel and
stirred together. Ceteareth-20 is added, and the mixture is heated to a maximum
of 50°C uniil the celeareth-20 is completely dissoived.

The water phase is separated into two parts. About 30% of the water
phase mixture is cooled to 20-30°C, The remaining 70% of the water phase
mixture is added to the oll phase mixing vessel at its existent temperature. The
mixing vesssl containing the oil phase and most of the water phase is heated to
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a large negative value to an almost constant value. When the mixing

vessel reaches about 73C as described, the remaining 10 30% of the

water phase which is at 20-30C is added and the mixing vessel is
wimnmmecdiaiely cooled. Rapid addition of the remaining quantityof wedess/e01321

phase is desirable, and the temperatyre of the mixture should be

approximately 60C at the completion of the addition of the remaining - -

80-Wate PRASE ARILFEn %3&%H?é“m&frﬁﬁyle%a%%éﬁ%%%% be

addin%items 11 t0 13 157to a suitable vessel and heating un

helthefoRife [RVEIstVaRPYHED drisgiasol® GREE! DR Rhfriaingeuniiaurity. The

mb&hasighiteneoalagdRlens dhasrRdSion henailAMEEe L RMWRIRN iMbINE:, The
should be cooled to about 35 - 40C by stirring and phase 3 is then added

conguetivity ¥ilkRg: igss hane! RNHSIETs not added until at least 5-10 minutes
haseiapsith AntdrsatialastancatdiiorsislecitdesyidsneriPydbe, 2ihen

presence of a bilayered product havin%an oily film on top upon standing. -

aPRRBGHIRGh 4N\ SSEPRMRAIRME 2IREY R JOR JRIE i9L 66RIING S ERYIHgS aegmore

 thadB1e PREmTheEestan ssadision sapithe@drapesRiavRYERAR2Grom

before filling and should remain homogenous for at least 48 hours without

a laygeiRg IR ER G MRIIeSmalmPa OpRIRELYRIFEC depending on the sorbitan
laurgfecASiteinhase v Usesl. capsbstinbLiests@ray erRIBandeskifemaining

determine the set point or assemglg temperature of the microemulsion.
{

30%,Qfnibfe WatRiPbesmMbiaR ifoRb#HES e e fedashand tpnpbdnaestel is

- imiaaiEeheoFataMRERIR Al Riiae lantHatienRimBR] BOHHHIEMPekalidienhase is

varjation and post set 30 point cooling rate. Table 1 summarises the

CoXRS B Gnlyh PR ReR L ST eSO ARBTAY haialy 60°C
thehasalRsircompo sitions aerand RgriRiRMeiaNEE VERa8E0hREAHI5
R SRS T e S o v

{o aesnfjetdeuvessiiendassidgndipizs©2avnids ipritesolenbidiiotisanidiion
o S RERR R PRITCD B AAIE0 LS RIS i o e
emalsimaranterstimiitg dedpaktidlosiioar@nade BalgstiuinhersBpiake, 3 is
theﬁqd%gd at a rate so that the entire mixture is not added until at least 5-10
minuies has elapsed. An unsatisféotory addition rate will be evidenced by the
'presence ofa biiayered product having an oily film on top upon standing.

The mixing vesse! containing all components is cooled by stirring to about
25 — 30°C. The resuliant emulsion should be maintained at about 20 —~ 25°C
before filling and should remain homogenous for at Jeast 48 hours without stirring.

Temperatures may vary up to about 5°C depending on the sorbitan laurate
{olf phase) used. Conductivity tests are recommended to determine the set point
or assembly temperature of the microemulsion.

Example 8

This example demonstrates the effect on {he compositions of varying the

-parameters of surfactant ratio, pre set point temperature variation and post set

point cooling rate.
Table 1 summarises the effects of varying the parameters of the
preparation of mainly 1.5 kg batches of compositions according to preferred



367-22, E207/I/l and 328-68 were considered successful. Figure 2 is a

graphical representation of the method of this example charting the rate of

addition of the various components of the compositions. WO 2006/024095
wRCTi#12865/001321 39?. N'O'D 'RO m'RII'O 'O .fl m @ t@xmddiboisat

LoLO RNAAVaAAA CNmNgdNC cv~aoi moLr C-m as 15t'g2°0

>mmE HN,OpOMaC>0ONQ?>ONRS'SOcEo.~"P.~G~0
aspeBec ohase eeniWit: Lis . wisoQumrOmé reable) Rdi M BfEoBtdd 20 :
sogig il Ailed. Vieempaealy ol e Riven LA phestcd ies
pri@ soCombiindRioan ant 8i@sed @R thNomBinatiert; i& BjuEted 3 ed dioling
rat8 R E B Rat®R Br 3t Aid R phiRdd Ts 2AIRSY SAd Bl RS SE S e
appearance, stability and particle size are made. Batch numbers 367-14, 367-16,
367-22, E207/1/1 and 328-68 were considered successful. Figure 2 is a
‘graphical representation of the method of this example charting the rate of

addition of the various components of the compositions,
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t~6 LOROtoLiOtH)OIlICoGO mta)toCffOif ~am FaWWNE
UImpmNCtO[QNN'~. (~"dd.vcoQamt-tOn~MtoMNON Fq
m O MU - M SUBSTITUTE SHEET (RULE 26) RO/AU WO 2006/024095

wieGi#dd2095/001321 40 Example 9 Figure 3 shows the tinpelingpab@ eo1321
preferred process of preparation of gdarge scale 15 kg Desonide
composition according to one aspect of the invention. The. timeline shows

a slgwaﬂ@(gign of the water, phase until inversion of the phases 5 occurs,
determine b)lr/l conductance measure%)ents whereupon rapid additiog

! nce . f
the FAPHER ISP OMR NG HBP ek dPErEHRT PRACSRSS BRI B %o‘iéfge
scaebilmwf?%esemd@imwwﬂ@iﬁdaaa@?mwefm(gsgﬁmﬂﬁd;yiwmh. The
. _amount of foamjng ocecurs mo uring the rapi ition .of th
R A A el FiSn et Bt T AR o e
octhebydete TOKTSC Wuringduiting b meanlingneats nitixeelipam eaiiteddhion of
the%%%%gf' g}q%a‘k%[tgpaﬁgsléqg besyspmpleted. The majority of particles

reviewed under a microscope were much less than 1 pm in diameter. The
compisiieauianhicemprpiont i§ dayRlupigunite igraysiphizdiich leaves no
resiBNECSRTYRNEAN SiREPERLaraRbIMESPIBEMIRg bechR BIe N 8UAM Bhe rapid

addition of the various components of the composition. Example 10 This

adddifigh ok HenTGReRaRss (he B YR RYRRPthe TRMPBIBHIGIH clRGAMBnavas
mafREIReS RIS T ST AGHY (RIME HROSHBRT 4B desdidmmediately

wherein the pharmaceutically active ingredient is betamethasaone valerate.
the AddiHa 0BRSS BRetse et ARescCLBRIF aut iR BRiPEbY P! Particles

revido@itblulicRis ashowrsdbepefiestoimaging sbethaanrieed ddditiamefdhe The

ARISRIAS SIS AL g

composit days. 7

Figure 4 is a graphical representation of the process of this example
changing the rate of addition of the various components of the composition.

Example 10 |

This example demonstrates the effect of varying the ratio of emulsifiers in
one composition prepared according to an embodiment of the invention wherein
the pharmaceutically active ingredient is betamethasone valerate and the
emulsifiers are Ceteareth-20, sorbitan laurate and cetyl alcohol. H also shows the
effect of varying the manner of addiiion of the water phase; sither all at once, orin
two separate stages, the first stage being added at a slower rate than the second
stage. Figure 5 shows the results of this exampie graphically. The acronym
“BMV" is Betamethasone valerate.

The composiiions E208/2/1 - E20f8/2l8 are prepared as follows in
accordance with differing preferred embodiments of the invention: “

E208/2/1 - 4.0:5.0:1.0 ratio of Ceteareth-20: sorbitan laurate:cetyl aicohol,

all water phase added in one hit - heated to 81°C

E208/2/2 - 4.5:4.5:1.0 ratio of Ceteareth-20: sorbitan laurate:cetyl alcoho,

all water phase added in one hit - heated to 82°C

E208/2/3 - 5.5:3.5:1.0 ratio of Ceteareth-20: sorbitan laurate:cetyl alcohol,

all water phase added in one hit - heated to 94°C



10

15

20

25

30

two separate stages, the first stage being added at a slower rate than the
second stage. Figure 5 shows the results of this example graphically. The
acronym BMV" is Betamethasone valerate. 25 The compositions

wib208ki2kdes E2081218 are prepared as follows in accordangepidhoos/ooiszt
differing preferred embodiments of the invention: E208/2/1 - 4.0:5.0:1.0
ratio of Ceteareth-20: sorbitan laurate:cetyi alcohol, all water phase

addegdmone hit oheated el & ERO8K2IR-26:5%4/BikA @H—Hﬁ&f:oagi gi_cohof,

Cet%ﬂreth-zo: sorbitan laurate:cetyl alcohol, 30 all water phase added in

one HitV3eLRIRRS 85699388935 Besed 19 8didof Ceteareth-20:

sorkita0gavbate;gatybalavhatio af \CatearAsELaddeslinoRe Bils: hagtatbithol,
94C YEVO gOO /0240%5%:T/@U 005/001321 41 E208/214 - 5.0:4.0:1.0
ratic'o L8 QR%.%O Bitai'fa a'tg':%% chﬁo, all water phase

add&e@08/@re hit.5Heaited 18 6fE26084245hH-2(: 4dataratiorafe:cetyl alcohol,
Cetegreth-20; i cetyl , er phase added in one
hit -%Treatt%gg%hg%rg é@éﬁ?&j‘g&%ﬁ;d%$é trﬁ%é? Ceteareth-20: sorbitan
laurBR88EHT alcoBdd: 4l ivBtergiitasel aderigaatinéfit -soshited toagate cetyl
EZO&%%@!,%&Pa&r%@tiwﬁ&ﬁﬁﬁaiﬁm BrngibitEmianrGiceiM 3%?5’5&9%9

water phase added in two portions (70/30 hot:cold) propylene glyc

stirrBlySonshrrfhwiemadasy whested 6o28/2/8 - 5.0:4.0:1.0 ratio, of

ot (0130 herea prooylens e e e s Eaicaro!

portions ot:co ropylene, glycol not_stirred when added -heate

to 798 &sn?aéeéﬂﬁvy‘%ﬁ%&%ei*&ﬁ?ﬁa@)nafﬂwssré&%?i not

the stivedtivinecaadoednadeiatiiarydi@surfactant ratios. 15 In order to

determi int. at yvhi [ ulsion is formed, conductance

tostt e e e R o R R PREE o e
invefiedrarekephasie asyemiig sutiactantttasisst point of the microemulsion.

UlRinthe: comasRiAn® ERRE Bl E0 A, E2URLARANLER O hhmed |
(left to right across the key), figure 6 (_?_raphs conductivity of the
condinishsRoiestEgaiRstesemmended. The conductivity will drop dramatically

immediately phase assembly occurs at the set point of the microemuision.

Utilising the compositions £208/2/7, E208/2/8, E208/2/6 and £208/2/4 {left to right
across the key), figure 6 graphs conductivity of the composiiions against the
temperature of the water/oil phase mix and shows the conductivity respense from
heating to the assembly temperature and subsequent cooling and addition of
active phase. The uppermost section, or assembly temperature range, of the -
conductivity plot demonsirates the trend that the set point of compositions

| according to the invention can be reduced by decreasing the relative proportion of

hydrophilic surfactant in the surfactant system. The assembly temperature is also
lowered when the water phase is spiit into two aliquots. It is postulated that
splitting the water phase has the same effect as reducing the relative proportion
of hydrophilic surfactant and subsequently lowering the assembly temperature for
the microemulsion,

Example 11

This example demonstrates the effect on the appearance and particle size
of varying the parameters of the processes hereinbefore described. Table 2
shows that the phase in which the surfactant is added, and the presence or
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20 temperature of the water/oil phase mix and shows the conductivity

response from heating to the assembly temperature and subsequent

cooling and addition of active phase. The uppermost section, or assembly
wiempevatwse range, of the conductivity plot demonstrates thedfenshibgboeisz:

the set point of compositions accordA g to the invention can be reduced

by decreasing the relative proportion 6f 25 hydrophilic surfactant in the

ab%@ﬁ@&t%?tﬁéfﬁtgmr Ufﬁt‘?‘ %ﬁ%’éﬁﬁ@%@ﬂﬁd Se@ gwgéﬁ}%ég’s'?te Stior to

water phase is split into tw ots; It Is postulat at spli

emt&%épaﬁageﬁaﬁﬂméemﬁem,abaeﬁm@@fw @hathe @@'@Gi@oﬁzef of the
coh&tﬁ’di@lﬁbﬁc smfaeﬁersc@ﬁgﬁueeq%eéstmﬁerh%nﬁ@éssawafc;ated that the

em erature for the microemulsion. 30 Example 11 This example

SHhionssepingr g Sﬁfﬁ?ésaab&ﬁaﬁﬁeﬂém ;ﬂﬁ.étmeéwtaﬁwmyth@ water

-ptﬁmeparaainieteta ehéheiipshassseshereimoaiore slesembad iHakblatdr éh@\é@ and

that the haseﬁféc}(vhl h the surfactan ils add d and thewgtesence or W

A Sy e b el e L TR
thempmphrﬁetﬁemsmmpemmthezomppneniemprmetnompuﬁtfmatam @fdldz@:t after
n t r Slze of the .cam osm In the
o e e e P B B RRS e  ws
cagfadhiRgaiBRSSiEer appsaipverie acaniselevhtoi ﬁ)thendamemmewe of
led8 BAgeg 59 e oil phase, Ceteareth-20 is present in the water phase, and
the remaining surfactants are present in the oil phase, and wherein the
addition of the non-surfactant amphiphilic components of the composition
are added after emulsification of the composition at the phase assembly
temperature. In this case, the composition appears to have acceptable
stability, and a particle size of 10 less than 0.2 pm. WO 2006/024095
PCT/AU2005/001321 43GCCCC L~__EtE .333@ai33 z2z2?>iZ
a
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Q-aaa'SaOaOa SUBSTITUTIEﬁSHEET (RULE 26) RO/AU WO
2006/024095 PCT/AU2005/001321 44 Example 12 In order to
den%{{ Fg {@e chemical and physical stability of compositions prepared
accordin process of the invention compared to those of the prior

In é’rrtd%ﬁetﬂ)lﬂﬁmﬁ@%@%é Wese CRRmicrO AN MY BIGRIpSLRREHY &fe gositions
e’ﬁ%@%jgt%&é%thﬁﬂmﬁﬁﬁ&:@f?m rmeﬁmﬂ@m(éa%btgpa:r@lwm afl‘ilﬁh%@rcﬁldwphor
are added jn a thi ase after emu tion and cooli t

art ol QA R R  HE Sbrab BB g ered abbording

to RNPosHRNS theraveditncordibptie pritycdrnpdfocesseo( E2e prtdegdlyel third

phggg /g grlcé)mhg{safrca?'ggregntc? égglfr){éoéfv{@ée&m‘?%ater emuision formed in the

first stage of the process. In the compositions prepared according fo prior art
processes (12A) the polyol and/or alcohol are added to the oil or water phase
prior to emulsification and cooling of the composition. Table 3 shows the 6 month
stability dafa associated with a composition according to exampie 12A; a prior art

type composition.

Example 124
ltem No. lngi‘edien{ ‘ : Yowrlw Yowlw without
Propellant
Part 1

1 Clobetasol Propionate ‘ - 0.0475 0.050

5 Snow White Petrolatum 7.50 7.895

3 Lt Minerat Qil (Drakeol 6) 5,00 . 5.283

4 isopropy! Myristate ‘ . 7.50 7.885

5 ST-Cyclomethicone 5-NF 5.00 5.263

8 Cetomacrogol 1000 BP 6.50 6.842
7 Cety! Alcohol ' : 2.00 2105

8 Sorbitan Laurate (Crill 1) _ 1.50 1.579

Part 2 '

9 Purified water 38.7525 37.803
10 Citrle Acld, anhydrous 0.04 0.042
11 Potassium Citrate, monohydrate 0.16 0.168 -
12 Propylene Giycol , 20.00 21.053
13 Phenoxyethanol 1.00 1.053

"Part3
14 Propeliant P70 5
TOTAL 100.00 100.00
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prior to emulsification and cooling of the composition. Table 3 shows the 6

month 10 stability data associated with a composition according to

example 12A; a prior art type composition. Example 12A %w/w without
witersndlz4tngredient %owlw Propellant Part 1 1 Clobetasol Propianates/eo1321

0.0475 0.050 2 Snow White Petrol gm 7.50 7.895 3 Lt Mineral Oil

(Drakeol 5) 5.00 5.263 4 Isopropy! Myristate 7.50 7.895 5 ,

ST-GiremriRiseRFMelifod- 00 5.263 6 Cetomacrogol 1000 BP 6.50

6.842 7 Cetyl Alcohol 2.00 2.105, 8 Sorhitan Laurate (Crill 1) 1.50 1.579

partz o POAE] RERBRSRIRESRY HoFo8 B ?aﬁwo\@@%jjeaf fo

0.042 BbhPeptasgiursticittateconasinbydidéintit Qetifedursodesre adding
Glycol 20.00 21.053_13 Phepoxygthanol 1.00,1.053 Part 3 14 Propellant
570 & TOREE5h, o BB S 200 oS RA B 1 A 0dB R ) the

45 MahefaptusingeMe B8 3 Parp lepeephication paddel fdiieno 8 into the
mixing vessel. Heat to 60C and stir to combine. Maintain temperature

befote additfyt Claerastivivphihitemsicuisil disacnedingvasariayed heat

the i 80-85°C* with stirring until a clear solution is formed.

3. Emuisification: Stir part 1 well (without introducing air) then add
part 2. initially add part 2 at a slower rate. During part 2 addition, a
period of higher viscosity will occur that may require an increased
stirring speed, for a short time, to ensure thorough mixing.

4. Homogenisation: Stir cool the emulsion to-40°C (cool at a
reasonably fast rate). Homogenise the emulsion if the average particle
size is > 2.5 ym or the maximum particle size is > 15 pm. Stir cooi the
emulsion to 25°C.



5 temperature to 80-85C in preparation for part 2 addition. 2. Part 2

preparation: Add items 9 to 13 to a mixing vessel and heat to 80-85C*

with stirring until a clear solution is formed. 3. Emulsification: Stir part 1
weellogmitiat introducing air) then add part 2. Initially add paxt Pt m05/001321

slower rate. During part 2 additior}r,sa 10 period of higher viscosity will

occur that may require an increased stirring speed, for a shorf time, to

ensuee thorough mixing. 4. Homogehnisation: Stir cool the emulsioh to
N -~ . - ) oy
40C fgaol & a | reasanablyefast nate). Harogenise the emulsionsif the
average’particle | size is » 2.5 pm orlthelmaximum particle isize is > 15 pm.
Stir|cgol the |15 emulsion to25C. WO 2006/024095 PCT/AU2005/{001321
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2006/024095 PCT/AU2005/001321 47 Example 12B %w/w without Item
No. Ingredient %w/w Propellant Part 1 1 ' Snow White Petrolatum 7.50 .
@%ﬁ@ Mineral Oil (Drakeol 5) 5.00 5.263 3 Isopropyl Myristate 7.50

2. 90E. 4 ST Cucinmathicane-BNEE 0026

o] T ||
: - Propeliant

Part 1 _

1 ° | Snow White Petrolatum © 750 7.895

2 Lt Mineral Ol (Drakeoi 5) 5.00 5.263

3 isopropyf Myristate - _ 7.50 7.895

4 ST-Cyciomethicone 5-NF 5.00 5,263

5 Cotyi Aloohol 140 1063

8 Sorbitan Laurate (Crill 1, USA) 4.50 4737
Pait2 7
(Part 24 = 70%, Part 2B = 30%)

7 Purified water 38.7525 ‘ 40.792

8 Cetomacrogel 1000 BP 4.50 ‘ 4.737
Cliric Acid, anhydrous 0.040 0.042

10 Potassium Citrate, monohydrate 0.160 - (.168
Part 3 :

T Propyions Glycor ' ‘ 50.00 57.085

12 Phenoxyethanol _ 1.00 1.0563

13 Ciobetasol Propionate 0.0475 0.050
Part 4 . ‘

14 Propellant P70 . 5
TOTAL 100.00 100.00

Manufacturing Method

1. Part T preparation: Add ltems 1 fo 6 into the mixing vessel. Heat to

60 — 80°C and stir to combine. Maintain temperature before adding

Part 2A.

Part 2 preparation: Add liem 7 (Water) at room temp, ttem & (Citric
acid, anhydrous) and ltem 10 (Potassium Citrate, monohydrate) to a
suitably sized vessel, Stir well and add all of ltem 8 (Cetomacrogol
1000 BP). Heat to a maximum of 50°C unill the Cetomacrogo! has
completely dissolved (above 50°C the cetomacrogol melts and will
clump to form a large mass).
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20

25

5 Cetyl Alcohol 1.00 1.053 6 Sorbitan Laurate (Grill 1, USA) 4.50 4.737

Part 2 (Part 2A = 70%, Part 2B = 30%) 7 Purified water 38.7525 40.792 8

Cetomacrogol 1000 BP 4.50 4.737 9 Citric Acid, anhydrous 0.040 0.042
wi@otasstam Citrate, monohydrate 0.160 0.168 Part 3 11 Prapylemes/001321

. Glycol 20.00 21.053 12 Phenoxyethgnol 1.00 1.053 13 Clobetasol

Propionate 0.0475 0.050 Part 4 14 Propellant P70 5 TOTAL 100.00
100.00 3V &tart2 eeipar Miho & arferantal oslyheraitieck Al ghae i shbrosplinhoio
the mixing vessel. Heat to 5 60 - 80C and stir to combine. Maintain
temperature beforE#d@ifg BN T Fared Prgdaration: Add Item 7

(Water) at room temp, Item 9 (Citric acid, anhydrous) and Item 10
(Potassium Citrate, #to% RS habiAs Z2d vessel. Stir well and
add all gf | t crogol.10,1000 RP. at to a maximum of 50C
until theef é‘fg%%c‘:&%egt@%%_é ngézi%?&l& d@é%ﬁ/ ‘(@above 50C the . °

cetomagropat A aailh AMTIIPIRTE MISIIRIRSELY ar 24 may be

2006/024095 PCT/AU2005/001321 . Part 2 separation: Perform a '
weight cheftdsit e divdal s plieheissolfingAhaGietamag 7% whemha, or if

Part 28 - cpuaieiONAIPRAARY Ba 38le R 156 sl
20-25C). 5 4. Part 2A addition: Add part 2A to the mixing vessel. Part 2A

may be5. Heat the mixing vessel to at least 80 — 85°C (part 1 + part 2A), with
‘ good mixing and hold for 10 min When measuring the conductivity,
this will be <100 yS/om, if not, increase the temperature.

Aliow the r‘nix‘ing vessel {o slowly cool fo 73.0°C. When approacﬁing
the target temperature (73.0°C) the cooiing rate shouid be no more
than 1°C per min. This should correspond to the maximum clarity of
the emulsion. it is also the point where ACond&cﬁvi’ty changes from

a large negative value o almost constant zero.

6. Addition of Part 2B: When the mixing vessel reaches 73.0°C,
pump in part 2B (which is at 25°C) and immediately begin cooling
the mixing vessel. Addition of part 2B should be complated within 90
s, The temperature of the mixture should be about 60°C at the
completion of part 2B addition.

7. Addition of Part 3: Stir cool the mixing vessel to 35 — 40°C. Part 3
should" be previously prepared by adding ltems 11 to 13 into a
suitable vessel and heating until the Clobetasol is dissolved. Cool-
part 3 to < 30°C afier the Clobstasol has dissolved and add to the
mixing' vessel at a rate 1o take at least 5-10 min.

8. Stir cool the mixing vessel to 25 — 30°C (25°C preferable). Perform
a weight check, Base emulsion should be maintained at 20 — 25°C
before filling. Base emulsion should remain homogeneous for at
least 48 hr without sﬁrring.



added immediately after dissolving the Cetomacrogol when hot, or if it

was previously prepared and had cooled to room temp. 5. Heat the mixing

vessel to at least 80 - 85C (part 1 + part 2A), with good mixing and hold
wiond@/mund¥Vhen measuring the conductivity, 10 this will be setiORQuSIs001321
_if not, increase the temperature. Alloy.the mixing vessel to slowly cool to

73.0C. When approaching the target temperature (73.0C) the cooling rate
TAIBUSROROITGA AL BSIaBELobUER I LRTRHRRAULP rdling to

maximum _clarity of the emulsion. It is also the point where AConductivit

SXARG o M C2B1RASHNY MEBRATRIVA RSy aneR M hanmicse dhe

invddiban of Part 28: When the mixing vessel reaches 73.0C, pump in part
2B (which is at 25C) and immediately begin cooling the mixing vessel.
Addition of part 2B should be completed within 90 s. The temperature of
the mixture should be about 60C at the 20 completion of part 2B addition.
7. Addition of Part 3: Stir cool the mixing vessel to 35 - 40C. Part 3 should
be previously prepared by adding Items 11 to 13 into a suitable vessel
and heating until the Clobetasol is dissolved. Cool part 3 to < 30C after
the Clobetasol has dissolved and add to the 25 mixing vessel at a rate to
take at least 5-10 min. 8. Stir cool the mixing vessel to 25 - 30C (25C

- preferable). Perform a weight check. Base emulsion should be
maintained at 20 - 25C before filling. Base emulsion should remain
homogeneous for at least 48 hr without stirring. WO 2006/024095
PCT/AU2005/001321 49 Table 4 shows 3 month stability data associated
with a composition according to example 12B; a composition prepared in
accordance with one form of the invention. WO 2006/024095
PCT/AU2005/001321 50QyZcL=yZ
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Tables 3 and 4 it can be seen that ti@active ingredient, clobetasol :

propionate and the preservative, phénoxyethanol, which are both

routipel aaaeerhiaks notaffecied uineohysicaliprmglt

. prior art versus a composition according to the inventio

(i.e \ ’ .
clobptasel pRyRaNaaLAM of iR entIsRiNINR pRiSIRY attasiaingYaidheare both

¥

i

jent,

roliedlpdmA03be, A ABO BRI BN BRIFNSERU I dTWdISsRISIon (.. prior

ransmission Plot which sh

T
Ao e SISy ARRBLREEETC!

Example 13

ws that a
ngto%\es

nventio

fter 4 da}%gs, the dispersed phase is

The physical stability of the formulation prepared according to the methods

of the invention has been confirmed using a Turbiscan Transmission Plot "which

shows that after 4 days, the dispersed phase is homogenocusly distributed

throughout the sample meaning that no phase separation has occurred.

5.0:4.0:1.0

Surfactant Ratio {Ceteareth- 4.0:5.0:1.0 | 4.5:4.5:1.0 5.5:3.5:1.0 ] 6.0:3.0:1.0
20:Sorbitan Laurate:Cetyl Alcohof)
Part 1
Petrolatum 5.00 5.00 5.00 5.00 5.00
Minera$ Ofi 5.00 5.00 5.00 5.00 5.00
isopropyl Myristate 5.00 5.00 5.00 5.00 5.00
Cyclomethicone 5.00 5.00 5.00 5.00 5.00
Cetyi Alcohol 1.00 1.00 1.00 1.00 1.00
Sorbitan Laurate 5.00 4,50 4.00 3.50 5.00
Part 2
Water 58.80 58.80 58.80 58.80 58.80
Ceteareth-20 4.00 4.50 5.00 5.50 8.00
Citric Acid 0.12 0.12 0.12 0.12 0.12
Potassium Citrate 0.08 0.08 .08 0.08 0.08 -
Part 3
Propylene Glycol 5.00 5.00 5.00 5.00 5.00
Phenoxy Ethanol 1.00 1.00 1.00 1.00 1.00
Part 4 :
Hydrocarbon Propellant P70 5.00 5.00 5.00 5.00 5.00
Total 100.00 100.00 100.00 100.00 100.60
Turbiscan @ > 4 days Creaming | Creaming Shght Stable Stabile
' Creaming

Example 14

Using the formuiation set out below and made using the procedure

illustrated in figure 7, a phase [f clinical trial was conducted as described.
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throughout the sample meaning that no phase separation has occurred.

10 Surfactant Ratio (Ceteareth- 4.0:5.0:1.0 4.5:4.5:1.0 5.0:4.0:1.0

5.5:3.5:1.0 6.0:3.0:1.0 20:Sorbitan Laurate:Cetyl Alcohol) .Part 1
whatrelatdms5.00 5.00 5.00 5.00 5.00 Mineral Oil 5.00 5.00 3*00/510005,0Q0321

Isopropyl Myristate 5.00 5.00 5.00 50 5.00 Cyciomethicone 5.00 5.00

5.00 5.00 5.00 Cetyl Alcohol 1.00 1.00 1.00 1.00 1.00 Sorbitan Laurate

5.00 4.50 4.00 3.50 3.00 Part 2

Catooraﬂf\ 20 400 4. 506 00 l: -

Walef758 BG SpR58 80

58.80 58.80

p%‘i% Potassium Citrate 0.08 0.

JU U UU \Ilé |\l ulu U J.L U

n8 0.08 0.08"9 Y8 Part 3 F

12 0.12 0.12
ropylene Glycol

mm@w@;am% OO 5. OO Phen

\1 rnnnv on

aYall miaYal

pXy Ethanot260 1.00 1.00

1.00 1.00 Part

70 on-L-00-5
JUUJ.UUJ

Turbiscan

|l aYal
.UUO.UU ™

'otal 100.00

>4 days Creaming Creaming

issmgm}ﬂs‘babmt‘a‘table Creamlng

Example 1¥)Jsing the formulation set out

ae uaulg the ProgG
Cgﬁmﬁ%ﬂ?laﬁv%s conducted as ¢

I -
datieunrinyg

006/0240

edure—15
escribed.

sk

re 7,a phase It
5

e Petrolatum

CogiTMagR005/001321 52 17%pPG/pH5 Pattd5%ow/w Whi
S0rblan Monolaurate 4.74
Part 2

Purified Water 46.58
Polyoxyt 20 Cetostearyi Ether 474
Citric Acid Anhydrous 0.08
Potassium Citrate - 0.13
Part 3

Propvlene Glycol 17.90
Phenoxy Ethanol 1.08
Desonide (micronized) 0.05
Emulsion concenirate Total 100.00

The randomized phase I clinical trial involved 106 patients demonstrating

mild to moderate atopic dermatitis who underwent a 4 week treatment and were

foflowed up three weeks subsequently. Patients aged 3 months 1o 17 years were

administered the above composition formulated as a foam in a ratio of 2:1

(desonide composition: vehicle absent desonide). The primary endpoints of the

study were determinad to be as foll

OwWs,

Investigator's Static Global Assessment; clear (0) or almost clear (1), and

Erythema; 0 or 1, and

Induration/Papulation; © or 1,

and -’

ISGA; minimum improvement of 2 grades.

There were multiple secondary end

points.

The Part 2 resulis showed that were the primary endpoint was validated, there

was a 53% response rate in patients treated with the desonide formulation and a

12% response rate in patients treated with the vehicle lacking the active agent



Light Mineral Oil 5.26 Isopropyl Myristate 10.53 Cyclomethicone 2.63

Cetyl Alcohol 1.05 Sorbitan Monolaurate 4.74 Part 2 Purified Water

46.58 Polyoxyl 20 Cetostearyl Ether 4.74 Citric Acid Anhydrous 0.08
wpgatwsditmPitrate 0.13 Part 3 Propylene Glycol 17.90 PheR6XiAEhefif9li321

1.05 Desonide (micronized) 0.05 Egpllsion concentrate Total 100.00 The

randomized phase Il clinical trial involved 106 patients demonstrating mild

de@mﬂéfe(fﬁi&émiC‘ﬁﬁméﬁﬂ@nabormM%\/\tﬂ@t Qféc‘é’@@'ﬁx&é%aﬁ’@eﬁk@é;&ed. The
were follqw three wee ently. Pati months to
L e R OBt et e e PRarted rate

regRoIse £
years
(63Gamarsas ATOQf THe (desmiddiorto mpmsition: mmelemfesmnhdgmmi@e)prising

an&%@ygggégggggﬁ&%t&ﬁygg %r g?F {grmined to be as follows:

Investi tat Assessment; 5ia?or almost clear (1), and

5 Erytf@azteakSl, and 10 Induration/Papulation; 0 or 1, and ISGA;
MU0 BREMNAIHE AelSRad BEEE IS BHURIRAT6RAARYON was
endpoints. The Part 2 results showed that were the primary endpoint was

Pf%ﬂfﬁﬁéa RErensiaetba ity dartieseive in phaeneseditaliasinagent in
_ theleaqgneedoTme iRilelmad ridiskdit vesnsaseade in patients treated with
the vehicle lacking the active agent WO 2006/024095
PCT/AU2005/001321 53 desonide (placebo). The response rate to the
ftplacebo was as expected. The
ingredient Trade Name
No.
1 {Octyl dimethyl PABA Escalol 507 10.00
2 |Betamethasone Valerate |BMV o.12
3  [Mineral Qil Drakeol ¢ - 10.00
4 [Sorbitan Laurate Crill 1 4.00
5 |Ceteareth-20 Cetomacrogol 1000BP| 5.00
6 (Cetyl Alcohol |Cetyl Alcohol 1.00
7 |Purified Water Water 64.18
Citric Acid Citric Acid Anhydrous | 0.11
Potassium Citrate Potassium Citrate 0.09
10 |Phenoxyethanol Phenoxyethanoi 0.50
11 |P70 Propellent 70 5.00"
] Total:! 100.00
10

The formulation was prepared according to the foliowing protocot:

¢ Combine items 1 and 2, Stir until completely dissolved.
o Add items 3,4, 5 and 6. Heat to 80°C and stir unti! dissolved,

= [n a separate beaker, combine items 7, 8, 9 and 10. Stir until dissoived.




response rate to the desonide formulation was nearly double the expected
rate (53% versus 27%). The formulations according to the invention show
surprising and unexpected advantages over the expected response. 5
wBxampizdS A 0.12% betamethasone valerate sub-micron epaalgiommes/ 001321
formulation was prepared to demonsirate the ability to dissolve a
pharmaceutically active agent in the oil phase. The following formulation
Waswxe'p@tﬁ?drgta&v W/Artgr@ﬁiem@{]mmﬁw@@aln@@ﬂa@limﬁﬁhﬁbe. |
PABA Escalol 507 10.00. 2 Betamethasone,Valerate BMV 0.12 3 Minera
Ol IRRBS TH600 AR AAEITS ARSIl B e Secigiaibbe 299 e
Cetamaduofelfyl000BP 5.00 6 Cetyl Alcohol Cetyl Alcohol 1.00 7 Purified

Wat ater 64.18 8 Citric. Acid Citric. Acid Anhydrous 0.11 9 Potassium
e R B 50 S B RS RS e o
11 REQPexp@Héa) 7 RE00veThimlehis 00 itonThedband ptime was cool
prepgfgd,according to the following protocol: (r) Combine items 1 and 2.
Stir until completely dissolved. & Add items 3, 4, 5 and 6. Heat to 60C and
stir drRniinssoRiedng andakpliateBeinae velabipadasenss thegeoaariae .

SHr Wl Pizsiveslyi QQPQM%F{&HM?R?@%%P 54 With

stirring add 70% of the water phase to the warm, clear oil phase.

ConfHlERIriheahd HERtHR Wih watoiRIRRP e tdai sirnoratived aBe-
CONGYEHIY -and adjust to pH 4 (if required)

The physical characteristics the formulation is summarised as follows

Formulation SME

Appearance Transiucent , water thin emulsion
pH (@RT) 3.97

DLS mean diameter (nm) 64.0

SPOS (% volume > 0.5um) 0.109

In conclusion it will be appreciéted that the process of the invention allows
the formation of a stable oil-in-water microemulsion or sub-micron emulsion which
allows for the inclusion of a hydrocarbon propellant so that a foam may be
dispensed when the resulting product is in use. Moreover, the resultant foam
appears stable and effective. It will be appreciated that the scope of the in\}ention.
described herein is nhot limited to the specific embodiments described herein in
the examples but extends to the general principles of the invention as set out in
the summary and detailed description of the invention hereinabove.



Continue heating and stirring to just past the.assembly temperature 5

(approx. 74C). Remove the emulsion from heat and place on a cool

stirrer. Continue stirring and add the remaining water phase at the

temperature. when conductivity is at a maximum (approx. 70 - 72C). Stir

cool to 30C. Top up.with water to account for evaporative loss. 10 Test

pH and adjust to pH 4 (if required) The physical characteristics the

formulation is summarised as follows’ Formulation SME Appearance

Translucent, water thin emulsion pH (@RT) 3.97 DLS mean diameter

86 spos (% volume > 0.5um) 0.109 15 In conclusion it will be

appreciated that the process of the invention allows the formation of a
T GdBReRRidev B RIREAERIATISIOR P UB- Wb A M SRS AR oR1 Bl U micron
emulsidhednglusiibon dbadaydeo catvery pfopgedasit soethatarfasuinzdly betive ingredient, the
methocﬂﬁé?@é]%&%\@’@%ér@ resulting product is in use. Moreover, the resultant

foam 20 appears stable and effective. It will be appreciated that the scope

of the invention. described herein is not limited to the specific

elrdapaiinerd Side saribeduderg it leasherexaithEasdut exteintiggtof hreémal, mineral or
vegetalfE TSI RRCIPIER, 0L Be 1BYRRLIOAAS AL, IRSUMBANARSEIA R ytated

description of the invention hereinabove 1. A'process for
a'°°h°|ﬂﬁ@’ﬁjré’ﬁﬁr%{tmﬂ"8ﬁ'ﬁﬂp5ﬂ'ﬁ%@ﬁa(ﬁﬁ\l%dmlcroemuIS|on or sub-micron

emulsion composition for dermal delivery of at least one pharmaceutically

aclivedneredienhdigngsioed inclidingsthe %ﬁ@sh%i@pﬂﬁ!@%magﬁtgtto achieve

part including at least one of the group consisting of animal, mineral or
homoggRRiBtable oils, silanes, siloxanes, esters, fatty acids, fats, halogen
compounds or alkoxylated alcohols; and one or more lipophilic

By HackAR AR %ﬁ&&ﬁ%‘? 83 %MH%Q&WBF?E&%?&I&Q% BRENGEARYC 99°C

surfactant to achieve homo enelg/
preferably 45 - 95°C, more preferably ©5 - 85°C with continuous mixing to obtain an oil in water

ricroemulsion of sub-micron emulsion,
¢) allowing said microemuision or sub-micron emuision to cool, and

d) adding a third part to said microemulsion or sub-micron emulsion at a temperature
between 2°C and said phase assembly temperature, said third part if necessary being premixed
and heated until the components are dissolved and inciuding at least one component selected
from the group consisting of nonsurfactant amphiphilic type compound, surfactant and water
with the proviso that when the third part includes water it also includes a non-surfactant
amphiphilic type compound and/or surfactant.

2. The process according fo claim 1, wherein said second part is added in two aliquots, said
aliguots preferably being of about 70% and 30% by weight of the second part, respectively.



b) heating the mix of step a) to a phase assembly temperature in the

range of 40 - 99C, preferably 45 - 95C, more preferably 65 - 85C with

continuous mixing to obtain an oil in water microemulsion or sub-micron

emulsion, c¢) allowing said microemulsion or sub-micron emulsion to cool,

and d) adding a third part to said microemulsion or sub-micron emulsion at

a temperature between 2C and said phase assembly temperature, said

third part if necessary being premixé and heated until the components

are dissolved and including at least one component selected from the
3. §Fﬁuﬁf88%%%sﬁﬁ‘@°6‘i‘%r?§uf%3&hﬁt élYHBﬁBhﬁ‘@t;?ﬁB%@n?ﬂSHﬂfd‘%@Hﬁﬁﬁaﬁﬁer said
microerandiorate sulvithithen provisothesvidrereth etthirehpantinciuslds astietitelow the first
aliquot QQ}H‘B@%@[QO Q&Pé@@ﬁfd amphiplilic f¥RELAVERH e Len Wi adaimposition

process according to claim 1, wherein said second part is added in
prEfefBR}\Y&%F?&l?&fé%H’é%lF&%@ ﬂ?éfé‘%&&?%fﬂﬂ'ﬂ?%ﬁé&P%ﬁ)“%‘?oeﬁb% ?ﬂ/s’””c*“fe s
fixed. weight of the second part, respectively. 56 3. The process according to
claim 2, wherein the second aliquot is added after said microemulsion or
sub-micron emulsion has formed, at a temperature substantially below the
4 fhg URESTARTIINRIRE NS A SBIN Fale s 0 RS R Tt RO GRRSRAfically active
agent isencheiatinesafitirstq@mposition preferably to below about 60C whereby
the microemulsion or sub-micron emulsion structure is fixed. 4. The
ocess according to any one of claims 1-3, wherein a pharmaceutically
5. 36pBroRenASSREIREeR iSRRI SATS, e WAGER LS POBFTAGF IS Gy active
agent ipimeiodatamsit-Ssavhenmmart.a pharmaceutically active agent is included in
said second part. 6. The process according to any one of claims 1-3,
wherein a pharmaceutlcally active agent is included in said third part, 7.
8. THE Process ey to Hiy Blfe Bt Criiss 1%, ‘%W?é‘?@nasahfrma“e“‘“ca”y active
agent ipmatndadensedllihmdtpast. ingredient is insoluble or only sparingly soluble in
water. 8. The process according to any one of claims 4-6, wherein said
harmaceutically active ingredient is one or more water insolubl
7 36‘&156%&?&@ BEROLHPHB AP RE R SHRITE, %@s&’ﬁﬁé’”&8&?&@8“309”t'°3'*y active
ingredidrgtanmstialdene ovitaapiariDoynsibgies, watdrvitamin A analogues. 9. The
process according to any one of claims 1-8, wherein an occlusive agent is
S_esent in said first part. 10. The ?rocess accordln‘gI to claim 9, wherein

8. 5}@ g@&%ﬁg‘\%cgggmqgcbgﬂbl%qﬁ claims 4-6, whergin sald pharmaceutlcalEy active

ingredient is one or more water insoluble compounds selected from corticosteroids, desonide,
clobetasol, betamethasone, vitamin D anatogues, and vitamin A analogues.

9. The process according to any one of claims 1-8, wherein an occlusive agent is present

in said first part.
10. The process according to claim 9, wherein said occlusive agent is petrolatum.

11. The process according to claim 1, inciuding the steps of

a} heating a first part including at least one of the group consisting of animal, mineral or
vegetable oils, silanes, siloxanes, esters, fatty acids, fats, halogen compounds, and alkoxylated
alcohols; and



11. The process according to claim 1, including the steps of a) heating a
first part including at least one of the group consisting of animal, mineral
or vegetable oils, silanes, siloxanes, esters, fatty acids, fats, halogen
compounds, and alkoxylated alcohols; and 57 one or more lipophilic
surfactants to a temperature of 40 - 99C, preferably 45 - 95C, and more
preferably 65 - 85C and mixing to homogeneity, b) heating a second part
including water and at least one hyd%phlllc surfactant to a temperature of
40 - 99C, preferably 45 - 95C, and more preferably 65 - 85C and mixingto
dﬁ?ﬁé&iéﬂ%%%’é’r‘i‘éifys%ﬁ%’ﬁ‘gt%éld%&%%’ﬁ&ib%ﬂftéosa%fafﬁ:st%ﬁfﬁ%’f”é{ 5 - 95°C,
and mdenppeeastness 48520964 priehegdblyodog&®@y and more preferably 65 -
85C with continuous mixing whereby a microemulsion or sub- micron
emulsion is formed at a phase assembly te erature, dgallowm g said
RidIeRINRIBIGRGNSURRTIS AR V1&ish ?8% e %f)ea ¥hgPa bRikypastant to a
tempertousaliol rricy G | sicfieodisy 8 @EHT cand| sramaap ekenipe G uré St tavelemixing fo
Q‘%motgggg@yrature and said phase assembly temperature said third part
aving been premixed, and if necessary heated until the components are
dissolved and including at least one component selected from

P Besiirtfaciantcmmhipilio ankferppaand, tsumaciant, aitDwaBSE vpitkfahbly 45 -
95°C. MPURLNALYIER Bie. tgthw%mﬁ%%d@WIW%EB [M9ERi@oemulsion or sub-

non-surfactant amphiphilic type compound and/or surfactant. 12. An oil in
micron GAyUFI AT SRMER n”‘&“@ﬁ% ‘?ﬁ?@r’BW% R&&H¥Emposition for dermal

delivery of at least one pharmaceutically active ingredient comprising an

) BARAgSaRARELANRURR Y BoYAIRsPURERiGRIA Lahare Including at

least one of the group consisting of animal, mineral or vegetable oils,

silanes, siloxanes, esters, fatty acids, fats, halogen compounds, and

alkanyiates tiaitmbhax’rs iandidéastonzibpophdihsuidact antudichsatich wateerature
betweeﬂ%%ﬁw'%#@ ﬁéts%epr%g %QQHWE@E@?&W@@M@HrBFIBQPﬂ!Mmg been

non-surfactant amp |p ilic com d, the' weight ratio of the at least o
p"em‘xﬁ%?SBHTI|Ee§ﬁﬁ%%ﬁéﬁﬁ?6eﬁ‘1é‘%ﬁfI P%qulﬂﬁesﬂﬁ%&’&ﬁtwﬁ@cmdmg at least
one coapprexinsaledies . HohOntmA0E&darkt Jantépboin pasittemaccoddngftateladinnd water
with th% 69940@5%&%%%@%%%/@ %itﬁi@grw&%qt%niHB%sttWSr?@urfactant

5.0, more preferably between 10 and 12, and still more

amph‘%‘l‘lé‘fé)‘ﬁﬁl%&ﬂ%@rﬁgdf%ﬁa 1858

achiey

12.  Anoil in water microemulsion or sub-micron emulsion composition for dermal delivery of
at least one pharmaceutically active ingredient comprising an oil phase dispersed throughout a
water phase, said oil phase including at least one of the group consisting of animal, mineral or
vegetable oils, silanes, siloxanes, esters, fatty acids, fats, halogen compounds, and alkoxylated
alcohols; and at least one lipophilic surfactant; and said water phase including at least one
hydrophilic surfactant, water and optionally non-surfactant amphiphilic compound, the weight
ratio of the at least one hydrophilic surfactant to the at least one lipophilic surfactant being
approximately 9.0:1.0 {0 2.0:3.0.

13. The composition according to claim 12, wherein said surfactants have an
aggregated HLB number between 8.0 and 15.0, more preferably between 10 and
12, and still more preferably between 9.7 and 11.8.



14. The composition according to claim 12 or 13, wherein the lipophilic
surfactant has an HLB number of less than 10, and the hydrophilic
surfactant has an HLB number of greater than 10. 15. The composition
according to any one of claims 12-14, including a pharmaceutically active
agent which is insoluble or only sparingly soluble in water. 16. The
composition according to claim 15, wherein the pharmaceutically active
agent is one or more water msolubl@gcompounds selected from
corticosteroids, desonide, clobetasol, betamethasone, vitamin D
14. Jﬁﬁlﬁa[i@?&'ﬁa PREPFFING %Pngfiiﬁhé%.%71%%8%3&?&?%%@%@%“" has an
HLB nuaniyeonéiedctaimg 0, =46 tveherdiopdiicl santarizat euticall A LACtiue beresfigsemter than
said water phase. 18. The composition according to any one of claims
15-16, wherein said pharmaceutically active agent is in said oil phase. 19.
The composition according to any one of claims 15-18, wherein said
15. [harowmceedited\acactiegering imdath daildoii pHasénahdisgid whbemnaceutically
active AARGth LIRGOMPEAD BSLAGIPGIRATH ! claims 12-19,
wherein an occlusive agen is included in said oll phase. 21. The
composition according to claim 20, wherein said occlusive agent is
16. [ekdatposibéh 22dosiegbatiagffed)wehamiauhe phamait dctivalieactive agent is one
or mofBISIEINYRONAE ARG CLBUSEn FORRARIIREIIRAE PERRBIAEN Wlostasol

a medicament in the form of a topical composition for medical ly or
beﬁam%B%?ﬁ@ﬁc‘éﬂF@}’?FéQuﬁbaﬁ’%fé‘?ﬁwﬁPédﬂamMﬁ’éal%ﬂﬁ@ﬁt in need thereof,
wherein said oil in water microemulsion or sub-micron emulsion

17. %QQ%BB&W%F&E@W@'E Nase &'%Pa‘?ﬁ%qé'”ﬂré’%gﬂgﬂé r?‘é%{%‘%thHﬂé&utucany

said oll phase including at least one of the group consisting of animal,
active 3R 181 PIEFRIBIBGAS: silanes, siloxanes, esters, fatty acids, fats,
halogen compounds, and alkoxylated alcohols; and at least one lipophilic

18. S[Lg{éa&; é?{% Séac!goﬁglﬂ%e td Qﬁ?%ﬁ%cwddﬁ%t ll%a% O\Qﬁe?ggqrgaﬁ' l;%armaceutlcally

surfactant water and optionally a non-surfactant amphiphilic type
active %Qﬁﬁbéd?]aa'ﬁ'l@”\ﬁﬁﬂjﬁ’t ratio of the at least one hydrophilic surfactant to the
at least one lipophilic surfactant being approximately 9.0:1.0 to 2.0:3.0.

19. %%ET%%ﬁglﬁnC?d%%%gwg% o?%'%PH!Ma‘FgH@'%ﬂS@HI%QH Bﬁarmaceutlcaily

sub-micron emulsion composition includes at least'one pharmaceutically

active %&%Wéﬁﬁbwm&%{d oil phase and said water phase.

20. The compaosition according to any one of claims 12-19, whereain an occlusive agent is
inctuded in said oil phase.

21. The composition according fo claim 20, wherein said occlusive agent is petrolatum.
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22. Use of an effective amount of an oil in water microemulsion or sub-micron emutsion
compasition in the preparation of a medicament in the form of a topical composition for
medically or cosmetically treating a dermal condition in a patient in need thereof, wherein said
oil in water microemuision or sub-micron emulsion composition comprises an oii phase
dispersed throughout a water phase, said oil phase inciuding at least one of the group
consisting of animal, mineral or vegetable oils, silanes, siloxanes, esters, fatty acids, fats,
haiogen compounds, and alkoxylated alcohols; and at least one lipophilic surfactant, and said
water phase including at least one hydrophilic surfactant, water and optionally a nen-surfactant
amphiphilic type compound, the weight ratio of the at least one hydrophilic surfactant to the at
least one lipophilic surfactant being approximately 9.0:1.0 to 2.0:3.0.

23. The use of claim 22, wherein said oil in water microemulsion or sub-micron emulsion
composition inciudes at least one pharmaceutically active ingredient.



