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M CRCEMULSI ON & SUB- M CRON EMULSI ON PROCESS &
COVPCSI TI ONS FI ELD OF THE | NVENTI ON Thi s invention
wo edoae®9i o a nmet hod of fornul ati on of m cr oeneC HFAUL®S/001321

and sub-m cron enul sions useful in cosnetic and
t herapeutic applications inlthe field of dermatol ogy.
In particular, the invention reI ates to net hods of

MICRQEMULSION &fSUBMICRONERM { §-COUMROSITIONS
enmul si ons which contain i ngred| ents whi ch are knovvn to

beEMym cal state of the

fo }!{% VLJ-;.IQ tion also relates to cosnetic
antthishpi/aRtet ir6lafes te anthethaah of fsknauiation of omcmmslsmms and
conpositions arising fromthese nmethods. Methods

sub-prietast erulsiRNS hé@fabéu@%ﬂ@%aﬂ%éh@raegpﬂg apﬁécatlons i the field

i
o oEEARRSHL S RR: VA ELER B RSl of fopuaton o
stab@ﬁ‘mﬂ@et"nwswnﬁandlsub-rhlcmn Ehmlélmmwhmh contaiet |hgcéd|ents which
appropriate treatments The.s

are kRewn de &g disgntived]] th@cphs/ﬁ@ahaﬁt% pytfe%fw&ﬁ%t'%aﬂwwenﬂon
alsok}%fe{tégrto@ m%h?ra?\qu éfe%tlek?hgfdéfmﬁl di‘\eér‘\d’ 8lb%nicron emulsion
maceu cally ac ngr edi ent or the treatnent

compbsitlonalarrsmgsgretremesenadﬂ”ms ddetliadsoofscasmeticeapdtthergpeutic

concer ned articles be articul ar
trealiapiireia0 thin i CRE Ripts AR guba eaah SEuiSR0S i eTpipassed
by 19 lﬁvé}ﬁfdn' &3 Grd hPL8PbE tﬁéncénﬁ pbéifioh® bAkingFremEhBiemulation

conpared to unrefined material is increased, and hence
method irpaprropriate weaimeny. i s i ncr eased. The

chm&@s of sub-micron particles in their

ap _ the delivery of pharmaceuti cally active

I Nghediigalcl Rphfkte id16eritdd noliwy abigy 1wAyrdss the skin barrier and
therefore its ability to deliver a pharmaceutically active ingredient for the

treatment of local or systemic medical conditions of the patient concerned. As
particles 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 application 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 liquid, reasonable physical
stability. Particles reside on skin surface —
transdermal delivery.

100-300 nm | Sub-micron Bluish, translucent liquid. Enhanced physical
Emulsion stability. Particles reside on skin surface —
enhanced 1ransdermal delivery.

10-100 nm Microemuilsion Translucent-transparent  liquid. Excellent
' physical stability. Particles reside on skin

surface — enhanced transdermal delivery.
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summari sed as foll ows: Because of the desirable
characteristics of so called mcroenul si ons, and

W@ aive/249oN enul si ons, attenpts have been nadeP@DAU2005/001321
perfect the means of their manufacture. Essentially,
the much higher ratio of emfsifier to di sperse phase
is that feature. \/\hl ch differentiates a m'(‘roem.llsi on

<5 hfPm a rmcmaﬁa&,a 188/ T‘?r&ﬁéﬂde“nt-ttl%n%bé I % Excellent
phases in Sﬁ/% [1 sfé%r l?tlé] ulre I on skin
fth R g i o) sy e
particularly difficult | "f%?%ﬁﬂ QP m& ﬁ‘g{ gyl dejivery.

speaki ng, sinply adapting the node, or msans of
honpgeni zation, or increasing the anount of enulsifier
pr dBesRUsH 0fl thecdesjiableyaharaciaristips eflsetcalledamicroemulsions, and

sl BT, RRR G PP |Sebiol PGt o

maMffabuEBulEss@nﬁaﬂih elo¢ ynwwohchifhectatioeof d?ﬁul@m@r téampefﬁi?)hase is
33-50, Academ c Press, NY, USA, 1977). Water in oi

thatipafwravhicl %@nb@teg|aemrﬁ@mul$@rbfrprrmdn@crmemuﬂ$@m The aim
i c ad g

is tY Et'&bﬂls%zhéﬁ a@o%%? in \Wa [?ﬁ?':‘ as%’ ocrg\zigge g%e q"p@ nature of the

emgllsmen sy&dwfaabantaamdesj is eleaalydvery impyriant aDilanswaeer micro

h d. In that
el A BRuicoincly"uRal b foriiate i nganerhly Speaking, simply
ada\%ﬁﬁ tﬁ@em'o‘élef %Wﬁe&ﬁ@tof %ﬂ%é&lié}ﬁ)n‘j‘%ﬁ' ihefa¥i$the amount of

p It be convenient“from a processin
emulsét@p@reaﬁerttdw&dl@t gharaﬁt&e meapm‘dwtmal giniceyeraunidioni. | The choice

o HHELE i AR ST S AR B Brhlion i

M.cmmhmsidr@ THeaty adrf qaaamee Pliné®r MeBE (B esgsﬂm Oﬂéademlc
the order of nixing does not affect the end resul
Press, NY, USA, 1977).

Water in oil systems are made by blending the oil and emulsifier, with a -
little heat if necessary, and then adding water. The amount of water that can be
added to a given system of emulsifier and oil 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 may 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'p'rocess. In
systems of oil, water and emulsifier that are capable of forming microemulsions,
the order of mixing does not affect the end resuilt.

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 most common method of making an oil in water
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The sinplest way to nmake an oil in water m croenulsion
is to blend the oil and enulsifier and then pour this
WO papaiozhops xt ure into the water with mld stirrPelyAU2005/001321
Anot her technique is to make a crude macroenul si on of
the oil and one of the enul Sifiers, for exanpl e, a
soap. By using | ow volunes of water a gel is forned. -
miciggraulgisin, iespecially EnAaedeal and errar slaggs hovlever,ds byythe so-called

,'”"érlﬁfo@?ﬁfioggﬁ#th a second surface active agent |ike an

s system may then be transfornmed into an

opdhesaealt pridticen oilatveichi areoeapiisé o Béingheictesiriutsified, i.e.
concentration by further addition of water. By far the

“emubsiialie neilsn. Rt ABRPRA ahage akhish may be dispersed in micellar
soldtﬁ)he (:1%{3 v\g'{Hé%I(SW abo%ﬁlftﬁbe"Wag%r‘l q?ortnhg flufid @\}até'rnﬁ‘l Sfl ro‘?é&ersmn

nver si on

thrdughaatwad:oqutm gebstagd $o whiflaid ail enc,waml mmbebmﬂsl\@w 100% -
roemuy enuIS|f|aIeo

emgisiph GBAn g iaN 8 B0l e ETIG) st calteh A Ripag. with
healt "V %&eé’é’ar?hﬁ/ééér‘)}@ éagéél'tﬁnth%f féﬁﬁei'h hrgeai,f | tI"'h% is done in

wat er I Spersi on t roug a viscoelastic
sucsessjee,tsmall fliguatsoilf thenclhemistryris ¢ighéna Ic@anntramsmxcent water in

o SFHe s el ALy TBL OSGH t ev
volirfie @i agafep atrfdleoh)’leﬁﬂﬂsﬁ@r Bldpeiakies .sydtang HeyitPR6 Bdtome more

successi ve, small aliquots. If the chem stry is right,
eaatt @ecpm%uwerw visgeus, Jtimaitely becoming a

v A o W oA abPOCHEafi, fin 8ot anc

facikihasd @mabm WOUthacsomg@Drwm H#10Hddition (BTDIIT@r@\Ma&ér ltﬁe gel
added, it beconmes very viscous, ultimately becom n
eveRRially this ok tq R ﬂu'go@'mn wates mMicoeuAsiog” waichf ean tr@adlly be

oo B NRLRID SR RBRE 2 0L 51 ° DSEe,,

t hd hgethighly viscous intermediate gel stages are not mlcroemuISIOns but are
sometimes so called, as in the case of ringing gels used as hair pomades. These
systems are actually liquid crystalline phases and occur because of the particular
sequence of mixing employed in forming the microemulsion.

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 emuisifier causes an oil in water
emulsion to invert to a water in oil 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
established on the proposition that the hydrophilic lipophilic balance (the “HLB") of -
a non-ionic surfactant changes with temperature and that the inversion of
emulsion type occurs when the hydrophilic and lipophilic tendencies of the
emulsifier just balance each other. No emulsion 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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eventually thins out to a fluid oil in water
m croenul sion which can readily be identified by its
w@b@eioz4p9dr opal escence. The highly viscous  PCT/AU2005/001321
i nternedi ate gel stages are not mcroenul sions but are
sonmetinmes so called, as in fthe case of ringing gels
used as hair pomades. These systens are actually
withputsaying jeatalusenefl pheise thaih @nec emmulgiien i ea gfornpesition may

posifel Bt 1 B RIRloniot 4 e RERAGUER. FRL "Gk Buire
significain éhutcsiesidrgy il ofdeil tataitiin af suilmicroarerisicii. dfhe process
systens have been devel oped to assist in selection of

requites Rigllitempeeaturane asde ferdastiBemetiunivialad sudactant hydrophobic,

whe?é’ﬂ)&%]otb% bpt ol "6 %huls%ﬁh’q.b‘éﬁéﬂr%@%) V\}a??r.t hat o aSRtision, and
up e tenperature at ich an enul'siTier CauSes an

thereafter, thevabavemsion of ibe waker invei tlispersiomad eroil in water dispersion

) mul sion. It is known Es tl?e anse Invergi rn

Is € ﬁtﬁgr‘éﬁ?% é“?%@%eré;ﬂ‘élo RY 9 tth%rBW'éFéEOf@‘-n b %giq?,qause of the
Fl‘ﬁﬂﬂ Y u i 0 r a

degt e ig’gn%g%(?r &a]ta?o'ﬁ}eg%f lEI)gle)barru sol}ﬁf %Jgf?ﬁp eﬁﬁtﬁ{ée?f@%%?‘é?s?g’r@“'d be

desirgbledoabliuch it emergheequicgoentsifonsudtapradessey asdbisiis liely to

l i hilic bala the "HLB") of non-ionic .. .
recuc PR sl o ARl Geaiopnot Bt sBihde i erRefedignts ocouring
upoh MoRal RimBérafifel Gichiy by R R6fdd srosien the hydrophilic

and |ipophilic tendencies of the enmulsifier just ]

balMigwenadsionoteahnolagy dwsl deen the raubigctt af gelatively intense

invesJRRTT So8 b T | EEs S RLadiE B8yt g et icogy,ere fis

devéloped: to water in oil types at elevated tenperature.

It goeswi thout saying that use of npre than gne i .
enfng paant Uy &, (i o Aalydesisioes va yitiahine feageng oil in

watérhgnfLﬁéiBH'\%ér%nglﬁ’é ﬁrﬁﬂléfﬁféﬂéﬁhe%u ?a?tiél%ﬁ:@n%ﬂﬁﬁing the oil
require a significant 1Thpuf of enefgy In order to

phase trange dranlS0vi C0@mnemilhe BIT tddhmiqueoiseased to manufacture the

formulation. Example 1 describes a formulation as follows:

Phase 1 %

dicapryl ether 7.7
‘lsocetyl stearate 3.0
cetearyl isononanoate 4.0
beheneth-9 4.5
Phase 2 %
Distilled water 14.7
Preservative g.s
Phase 3 %
distilled water g.s.100
“sodium lauryl ether sulphate 5.0
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requires high tenperature so as to render the o

et hoxyl ated surfactant hydrophobic, whereby the oil in
WoR106/0249931 si on becones a water in oil enulsi oPCT/ALED0S5/001321

thereafter, the conversion of the water in oil

di spersion to a oil in water dlsper3|on IS effected
| at.i on. | east

o8 SOBE Al SRk ABRerd bS5 23 alobiria agent on
dispensimignthac proudt fgsradite lfrirés;surlfse\filloéakilr@I beo gﬁégéi@ e tf8rmu|at|on
reduce the energy requirenments for such processes

phages 1iand 2 merg hegtecaeparataly to 661C ahddrorsogéniseat Phase 2 was
poffsch 8k i) Sftie Sy PrigSEr ad 168 sRadira e beated as far as
thd\ﬂmegéﬂhbéﬂsﬁih t&apBRIGR, WRish 1FLS érBﬁn&t’%ﬂzat [he hesting was

relatively intense investigation since
stopped 2 Pyhgeess u\sasr]gomﬁeei meurhfmﬂte@ﬁndet‘ne frixtate was allowed to

333 362 (L' OREAL) descri bes
co%ﬁh’lﬁileﬁﬁgﬁ %grs%gﬁtsﬁﬁg'& - wat er esrul sion 3Nhere t he
par Napbengisien®fwhibe é?jdtalﬁaéh' &r'nBﬁ ﬂF&S[Fbeu@hEQe t&)?nposed of

oi | phase range from 50-1000 nm e Pl nique 1's
th“ﬂgsnﬂ\‘ﬂi@b@ﬂdr@l are kﬂownuhamewrt Fraspleeulsions exhibit the

dis ggﬁ} r&ﬁ%@bkfﬁ%ﬁq&é 8@@%’\% log E@rgg%ﬁerﬁaeratures
namgﬂjnbetwe@ @paﬁdl 467G, h?h@)f Qs o fepBl E?mg‘bgﬁ%%' 358 produce

can. To prepare the for ation phases

rangichsraglls whighdevsiop sesemtdays afforsipeage.e d)nePdmsrap@ ofestich an

e TP Rk 1 0 08322 B el BORE A o1 Cl on
t empeprabtla:eetheafelarb mmgwnﬂ@ﬁ@mﬂyﬂ%bfﬂ%%ﬁ The point

and Phase 3 was ured i n unheat ed and
at Wf“f?gl}ﬁ@ %%P%'t'%w% Qf@@l ameil| is watewos twater iy oileformulation,

resﬁ@bﬁUeW, 6% 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 microemuleion resulting in undesirable alteration of the viscosity
of the microemulsion, cloudiness, and can also cause loss of invertible 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 destabilise the formulation. WO 94/08603 (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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Nanoemnul si ons which contain an anphiphilic |ipid phase
conposed of phospholipids, water and oil are known in

w0 b@6me4095 These enul si ons exhi bit the di sadvaneemyauafos/001321
bei ng unstabl e on storage at conventional storage
tenperatures, nanely betweefl 0 and 45C. They lead to
yel | ow conposi tions and produce rancid snells which

devéiodiers ivgsedient ayRichifis eflegitaiiaga. dexeatelagial capplications is

o AR P 8 BRI DB v vcaue o

its Wizcosihat it N rdonsiamed stoondiffiEhie  fwi intomdoratel dh  tiieroemulsion
cin{posulonlnvertsfroman oil in water or water in
formylations- nul at i on, respectively, to a water in oil or

oi Z‘Hdﬁ\d\abﬁélléﬁm %éogpnplt oré@ &s p{ &%en‘ﬁﬂéloﬂg't%t the field of

ds to be carwefull the set point
dermatolmggacsh’étda skrdﬂbﬂxsatidreobtfredptaﬂrma:epbual@damue, lngredlents in the

fornﬂﬂgt%% gSHVr\rgllglagr%q} OC liy B‘gf"ﬁt lglgrqﬂn Cr?qer@ ig] I?/e/g\%al.rebgoluble
or ifll f‘l'lfe' ﬁHértna‘hOea&r’é' ﬁ?g?tlya@)ﬂ Sepleal @thé&d'a?éV @H{a%luble

used to | ower the Set” point but these can
pharmacedticadly activelingradient i st@ummeplmvujesdmttempametratlon than one

in slefsio Ty il T ufle el wlelauhi Taghh 3 gk a soli
In th@Tasefwhérees tohRirdaebaticial edctivbtingRIdiat. |sﬁwttéwlgtmubmsed
al t hough hlgh | evel s of enulsifier can be desirabl

the pRed fer ¥ RAFitiNarfyChAsHrogensi glyaal wiieh eap asaist i RENetation,
is o@ﬁ%ﬁ% c?‘x@e*srek}{ lth%It el ugffahﬁ%tlé(@ & a nJ? F%&%H&Lgﬁ%n%%ﬂ'mshed.

esira Imat o

C omrpdightt ofothe fbmgomg, it Bpae objechof thip émedntiahi toﬁdentufy methods
hancer, is an additive that has been rg)éorted

of fQIH&ﬂ%ﬁ"?gaB“'%rqeﬁqqﬁ'é’P%é'ﬂS’I SRAIGTERHRBHISIRN EEMIRtonst Whlcé‘ may

act as a vehicle for the delivery of a pharmaceutically active ingredient across the
skin barrier for cosmetic or therapeutic purposes. It is a secondary object to
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, sfability 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. [t should not be
taken as admission that any of the information formed part of the prior art base or

-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)

microemulsion or sub-micron emulsion composition for dermal delivery 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 vegetable oils, silanes, siloxanes, esters, fatty acids, fats,
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potential to disrupt or destabilise the formulation.
WD 94/ 08603 ( SM THKLI NE BEECHAM CORPORATI ON) teaches
wo b@carpptiance of propyl ene glycol and ot her PCT/AU2005/001321
pol yhydroxyl al cohol cosurfactants because of the
processing and stability i s€ues t hey i ntroduce. Anot her
i ngredi ent which is desirable in dermatol ogi cal ] N
halegsh) | caopeids opalkaryiatach alestiolssr antls opeciarsimereadigophilic
| e properties. However because of its viscosity
sur ?anié’cgh%i dered too difficult to incorporate in
m @ eecond ipan inefudingivateis andratt least ohal Hyehgghilie suffactant to
application of mcroenulsions to the field of '
ach@@rm@p@@gﬁltys the sol ubilisation of the
phapmac kegl tiva L ngredi [ :
fo?’r I aﬁétgg@gt %n@&p?]fasre[ﬁg%gl}ts %:Eﬁ%?/e gg? %G@lx BegrP%%riaé%rte sln the
range eofhdghl YooRd! erefesdblpl 45 -0195P0, trhereabteferadly 65 ar 85°C with
highly oil soluble. Qhers are sparingly soluble. A .
CONPREPYH JBIMNE aol whigini @B PHgedvaler micreBmulsion or sub-micron
em@g@w des better penetration than one in suspension
and, ' both of these provide better penetration than a
drwy as aflosirg skidimictdemnglsion ovsebemicrphanmesientto oabl,yand
actjve ingredient is not easily solubilised, the need,
Fordan i o N ERS SHiG BYPORB FIOR S ST EleToR riulsion at
a teffsdrafure PeRRESH DOC MY sdid gﬁagé %§§emwteﬁg§afsﬁﬁ§' dail R&ird part
ease of formation of a m croenul'sion’is dimnished. In
if ne¢agisanobeingepreorixebiand, haated sintinthebgaroponéntsire dissolved and

o i t i denti f t hods of, f | ati . !

ncli ottt e’ RirnoheFrseliied it B FoLtipapsisting of non-

surfebizmh aR@higisific 8eca@pbahd, Suffactayt SRl Waesrywith tife proviso that
pharmaceutical l'y active ingredient across the skin

whegathe Hrird @artcia@lﬁdes wvaier ithalpadacittes punpasesfaciantjamphiphilic
PSR BRSBTS, 2, [oars o neorporating

The phase assembly temperature can be determined visually by the
achievement of translucence 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 part, phase assembly 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
forrhulation 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 add.ed'
after the microemulsion 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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substances, such as propyl ene glycol and/or petrol atum
into such a m croenul sion or sub-m cron enul sion at

WO b@esates t i me mai ntai ning the viscosity, appeBCEHAU2005/001321
stability and efficacy of the fornulation. Any

~di scussi on of docunents, de®i ces, acts or know edge in
this specification is included to explain the context

reduge thecovaiakiamperature ¢fiibalcampssition preferablystodisiowdbont 60°C

wnel 38 yfiGpeti it o S GURRL A TR S e
r elpephaimacdutienllp actes Qﬁ%eﬂl@ht Wﬁé@éhﬁdblﬂ?@ir@orpé}ﬁted in any
present subject matter. SUMVARY I NVENTI ON There is

oneperonaie f dheribress partsrofithe formyiatiani dHingr peapagation.nThe most
ool Bl PEI S BRI eBo0s A AT Bl gerstios of e

phaphaceutivaily i aelivey ingtadienti agdetheeprefdrizrl meldase profile of the
i.ncl ydi ng the sbeps of q?e Adm xi ng a first part

resyltipg Ea'irn atien, dast pPharanaseuipallyyasliye degrediant ig preferably one
ani mal oA al.,or g oi i ban il

whil B PR or PonFIh NIy Csolele I Liaters, PRRRES  the

phaahkoeyticallg caciiveoingredieainé one ar niove ewaigpdpsolubke compounds
seioglfel oo 1, O, PRCSSU 43t SAHICBeiRApe psonice, cidbetasol,
betdHEWEEORS [kantth Mafkiodtel BAJNitanth ASASH08led 0 @ phase
assenbly tenperature i'n the range of 40 - 99C )
pr &repcdusiva rgend BGih hes éheeficet abagdiey emeliientiuality to the

forrrﬁﬁ%ﬁ%ﬂﬁ%ﬁqo%ié%ff%&ﬁp%@%hﬂegﬁﬂf)tb;eo%?crgg}n%ﬁsions or sub-micron
emulsions by inclusion in the preparation of the first part of the composition.
Preferably the occlusive agent is petrolatum.

The microemulsion or sub-micron emulsion resulting from the process is
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
sub-micron emulsion composition for dermal delivery of at least one
pharmaceutically active ingredient, includes the steps of.

. a) heating a first part including 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 65 — 85°C and mixing to homogeneity,

b) heating a second pért 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 —

199°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 temperature,
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c) allow ng said mcroenul sion or sub-m cron emnul sion
to cool, and d) adding a third part to said
wOor@eo24es si on or sub-micron enul sion at a tenpEr/au008/001321
‘between 2C and sai d phase agsenbly tenperature, said
third part if necessary bei g prem xed and heat ed
until the conponents are dissolved and incl udi ng at
ot orRloNgM,BRETICEATBLIBIAN P Sk FifeograTtSIos 91 2l rrd
of gjons PR Rhdil bR e e jon at
and ‘wat ;%JO\?'\A% ?%H@% o@i Sagﬂ tqu]ﬁlat V\hﬁeln@gdgrgtim rﬁié’ér%gfétrﬁm%lon @
a témpératias bedwveen irvoral tepenatunel and saitbphase Aaserably temperature,

BB SOl P B S, AEeR i A 01 e
co S @Btdiﬁéol&é@ﬁﬁbqﬁ&%ﬁﬁg At [t SREPESThbbRENEeIBYted from

asures-such as conductivity which peaks and-then is
thergroup ebnsigting ohnph-sudaatant anmphiphilic i/ pesermpeynd ciutastant and

A e T A R,

‘nontkiiMadthft SRpRAPHIRATHe 8dmpouhd rrVorediirfaetaitl y be the

“case, a mcroenulsjion or sub-mcron enulsion is not ,
f orbhere isovs@rprovigeddanngil t ine wagerc Aniceqerawisian @4 sub-micron

e bl t . .
o3 50T OE e e BabE P o [ EPShL A ipiaDucaly v
ingRsidritintluidiryg ahadinphegsé iisparsed ahtdugihont @ watdr- phasensaid oil

emul si on characteristics of the formul ation durin

phageoinghding aor9ant eRAnRlr Mk QU TRRNSIEtNG: h%@@%? mipgral or
vod BN, S0 SR, SR SEM SRR, e BB mpquncs o
alkabdated Hi86lols; @tdableast 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 to 2.0:3.0.
Preferably, the composition includeé surfactants having 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 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 pharmaceutically active ingredient
and the preferred release profile of the formulation. The pharmaceutically active
ingredient is preferably one which is insoluble or only sparingly soluble in water.
Preferably the pharmaceutically active ingredient is one or more water insoluble
compounds selected from the group consisting of corticosteroids, desonide,
clobetasol, betaﬁwethasone, vitamin D analogues and vitamin A analogueé.

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

occlusive agent is petrolatum.
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wei ght of the total water phase. Mre preferably
still, the second aliquot is added after the

worz@so4ves si on or sub-m cron enul si on has for neAI/AER008/001321
tenperature substantially below the tenperature of . the
first aliquot, and at a rapﬁ%l rate so as toreduce the
overal |l tenperature of the conposjtion refe[a

bel16R EUSGETSUBeN @G dsiena| Biagl Torulated as a
foaf B ORAL P ARBIGH S8 bilfbie Brodatfe. A

phar maceut ica I've 1 ngredient may suitably be
i ndteporiat fatthen @oyidedeawroiiim evaiér trhieradmelsiqraior ssuff-micron
the formul ation durin reparation. ,The nopst . .
emuipiaRoRPTRERNBRr SaSH OBGISHON DI SHATGR |1 dopEnePSningeling the
btubi ity characteristics of the pharmaceutically
stepoft . ; :
active ingredient and the preferred rel ease profile of
t he)r es@dmiripgf  firailpari iopludingeatgrasineae ot theagioppagarnisiating of

ot AR Bl et il B e, e
halddeH "@sRpbitdd | or afikbMBatedIafbhels; bAdorRMeOrorMm6re lipophilic

wat er i nsol ubl e conpounds sel ected fromthe group
suriggtasitst 8A¢ of corti costeroi ds, desonide, clobetasol,

andi eva BAT B Juf 8 4 BasFRile hlcRORfE gurtgptant to
ach®l@ memegehéityent quality to the formulation is al so
desirably incorporated in the m croerhul

suﬁl)hm' c ;r_tﬂ@ﬁé'&dh@ BisOb§ieP I 05k BHas E\Sﬁgﬁ}l{ﬂ?\ggggéﬁaéwe in the
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conitiouié CindingMe Skaainr esuldili irg Watem biieroprdsios s sub-micron
desirably gassed using a suitable propellant so as to
emygiofel i ver abl e as a foam or nousse. A preferred form -

glfr HNI'S AR SaltiFhicr8EmBIRRAE AR MIGbn BnRiSIoPAB o), Ahd

d) adding a third part to said microemulsion or sub-micron emulsion at
a temperature between 2°C and the phase assembly temperature, s;aid.third part
if necessary being premixed and heated until the components are dissolved and
including at least 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 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 microemulsion 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.

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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sub-m cron enul sion conposition for dermal delivery of
at | east one pharmaceutically active ingredient,
w0 pwbo2ess t he steps of. . a) heating a first pBCT/AU2005/001321
including at |east one of the group consisting of
animal , mineral or vegetablld oils, silanes, sil oxanes,
esters, fatty acids, fats, hal ogen corrpounds or
phaaha@emlcaﬂedaeﬂveomagredlemhdan@etl@r prefiegredi pelglaise proflle of the

resujiid WGisdiufiofq g SR FeEHifR() asihe umyetient S pfgably one
whléwmemebwe bbr healy N§pairhe 0BEIUBRS T in NGktsH NPrarkably the
and at | east one hydrophilic surfactant to a

phafraﬁ@eutmedy @Qtwemogrect;ems phefr AW water ipsaublengompounds

soldf AL P ol om0 Bl ec e, igpetasol
betamétlhaebn@, vitzmmie IDitanaI@gQés 40d-vitahih Avasdlegadd.y 45 -
950C, and nore preferably 65 - 850C with conti nuous

m AMhecalmuiye Bgent ﬁ@ﬁ%&@ﬁ!rgbladneﬁrpetﬁée%m% Mighgeg wsions or
sub'rﬁlcgéﬁm ih Ié’lbn?S o?ﬁcﬁué’iﬁﬁeﬁﬁb he g?é@ﬁé o' ?‘)(e ali! ﬁ(&é&g gf the

oemnmu n or sub-m cron emul sion

comppsiidoi Pgefaratﬁy thk peolusive agent:llsrpetrcimm sion or
su -mcron e SI on at a, tenper ture betwee

Er BIEPRMYIRIOTS 9 FUBHRIGEOR LI 'Ioi? KESHEa 9%8163%9‘?933 is
des& ?@3@%&8 d% | AGuRSBR d%?mlé?ﬁdao 88% bfe dbﬁﬁ@ ¥%s a foam or

unt i | e conmponents are di ssol ved
moussel udi ng at Ieast one conponent sel ect ed fromthe

dopiBetab s erads DioVids BE R HRte TREOBMMAGn o fio-mioron
emd&é]@ﬁ dotepddiiidr $ad teonfisdsitRs beigeprdparéd 1Y & Tbbees irtluding

non- surfactant anphi philic type conmpound and/ or

the steps#tt ant .

a) heating a first part including at least one of the group consisting of
animal, mineral or vegetable oils, silanes, siloxanes, esters, faity 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 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 temperature,

d) allowing said microemulsion or sub-micron emuilsion 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 temperature
said third parf having been premixed, and if necessary heated until the
componenis 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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There is also provided an oil in water m croenul sion
or sub-m cron enul sion conposition for dermal delivery
wo@pooaw240enst One pharmaceutically active i ngrePCEAU2005/001321
including an oil phase dispersed throughout a water
phase, said oil phase i ncl U ng at | east one of the
group consisting of ani'mal,  mneral or vegetable o]
QWe321

watri Wihdbe pEpYisr dakwhestibedhirg aayinglydes, watgrdt alegl 5§
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sur t ant as an | ess than
silafae]rsiloanes, estefscladiytadids, tats, Hn@ogemmmmurgiaeaf @lkoxylated

oo b RS 35E G S OS] BB Tpouces
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epend on the sol ubi Iltéﬁgharacterlstl cs of th :
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|
or paee ¢ st hageerof m|q9m@8853§baﬁftﬂé\s/'%§'§ﬁn wfpaﬁ%hphase of
incorP6ra8bR Wi CRPEhAL A theP SoltiBliity Eﬁéf‘a@fe?isﬂés of 850 Ph8fmaceutically

active ingredient and the preferred release profile of the resulting formulation. The
pharmaceutically active ingredient is preferably one which is insoluble or only
sparingly soluble in water. Preferably the pharmaceutically active ingredient is
one or more water insoluble compounds selected from the group consisting of
corticosteroids, desonide, clobétasol, betamethasone, vitamin D analogues and
vitamin A analogues.

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

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

There is further provided a use of an oil in water microemulsion or sub-
micron emulsion composition including an oil phase dispersed throughodt a water
phase said oil phase including at least one of the group consisting of animal,
mineral or vegetable oils, silanes, siloxanes, esters, fétty acids, fats, halogen
compounds or alkoxylated alcohols; and at least one lipophilic surfactant, and
said water phase includes at least one hydrophilic surfactant, water and optionally
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cl obet asol, betanethasone, vitamn D anal ogues and
vitam n A anal ogues. An occlusive agent is also
waele®so240by i ncorporated in the mcroenul si ons BCT/AU2005/001321
sub-m cron enul sions in the oi | phase of the .
conposition. Preferably the 1%ccl usi ve agent is
petrol atum The m croenul sion or sub-nicron enulsion is

a “%@Héﬁﬁiﬁﬂy amphipfilie deasomppuath e Weighs ety of e at least one
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ur fac an
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or FRBLBLIHE, EhES09.40 60 oBuBh ghAdSbiEhasmion, Zapmos

appf@fﬂ‘e@@ phiase @t incorpuatiBnolilinigpBidSthd @oRMlity cRBfcHristics of
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the ﬁ@rwaéewa@m@lvgnWe@enbﬁpdrmeup@f@réedé@wammmﬁ@ of the
resdifify RBARQaRSH ETREY ph&IREAtiLAR aSfld ihYeufbr35! preferably one

which is insoluble or only sparingly soluble in water. Preferably the
pharmaceutically active ingrediént is one or more water insoluble compounds
selected from the group bonsisting of corticosteroids, desonide, clobetasol,
betamethasone, vitamin D analogues and vitamin A analogues.

An occlusive agent is also desirably incorporated in the microemulsions or

sub-micron emulsions by inclusion in the preparation of the oil phase of the

composition. Preferably the occlusive agent is petrolatum.

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

~The invention further provides, in a process for the preparation of an oil in
water- microemulsion or sub-micron emulsion composition, the usé of a third part
in the preparation of said 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 proviso 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, halogen
compounds or alkoxylated alcohols; and at least one lipophilic surfactant which is
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i f necessary being prem xed and heated until the

conponents are dissolved and including at |east one
wa@eospoeweps sel ected fromthe group consisting PET/AU2005/001321

nonsur fact ant anphi philic tiype conpound, surfactant

and water wth the proviso that when the third part

emuisifiddthesugrisiuira wated slaaseniabludirgy wateerargbiaf Restohe hydrophilic
anphi philic type conpound and/or surfactant. The water

surfagtanRtdyn thﬁEeEﬁt‘éfﬁdéﬁHP%‘ gha@q agSATBY FFBReRSul sion i s
deg qé\pl = -l N aliquots nore
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S added, after the mcroe

of byl BYSicaant gvieR. o aeBRbEre. B euteiitasel Rropionate
micrBSInRISibME HrRpRAIAt Yhe n%thbaﬁ]&éécﬂbeahh%%n infA%hAple®.

rapid rate so as to reduce the overall tenperature of
t hE(gumsns.t ieorgrapbicet alpyesentatisinowfaboat p&)‘eaem(m@byd of
errul L on or syb-m cron erruIS|o SLTI ure
proppr3i araiirg UYL Blusibo i €cfiicSsteroia
Clobétéisbpgﬂo}.slckpfaténcorporat ed in one or nore of the three
parts the formul ati on during prepar at| on. The nost.
apPigbfe i 3t 8 partimeting nebrons anretﬁfrenf) |methgseref @reparation of

R A L
t hEigues W tis ng @@phwaatrepmseEanhaf rthe enticitiead |depietedvim the

ingredient is preferably one which is insoluble or
t'meWQf Elowre ﬁgl y soluble in water. Preferably the

?fgﬁ?e?nso 3@4 h\éarédt\sﬁ éma diifhkis rbeR’@:ﬁ &rvarr@hg the ratio of

e compoun s ecte romthe
surfaciasissh ibetaméthasohe waﬂra’reomoinpositmmmtmrd inigdbdhasmiention.
al.ogues and vjtam

amet h ,
arECGRel. iR enddanty T S8spdBeelphfgAting various
compB&iRbRE RESHIinG td e ThdridALioStheNgssimbly temperature, and then

cooling them.

Figure 7 is a schematic flow diagram of the process used to produce the
formulation subject of the clinical trials described in Example 14.

DETAILED DESCRIPTION OF THE INVENTION

In compositions traditionally brepared for dermal delivery of

pharmaceutically active ingredients it is conventional to add the pharmaceutically
active ingredient and any non-surfactant, amphiphilic type compound, including,
for example, a solvent for the active ingredient or a polyol acting as a solvent,
emollient or penetration enhancer to the phase in which they are soluble, before
the oil phase and the water phase are mixed together. 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 emulsion may be formed having the advantages 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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sub-m cron enul sions by inclusion in the preparation

of the oil phase of the conposition. Preferably the
woe@bsiove agent is petrolatum The m croenul SPOIYATR005/001321

sub-m cron emnul sion resul ti fromthe process is

desirably gassed using a suitable propellant so as to

Iow?@w%ﬁob\égrg@eqéﬁlrgat thfi&i"‘mgllt\%e Hgécjeﬁﬁﬁlxug g?é%rvg?l Yetive YRgedients

whichi rardegyratiezhby sixposwreniooieniperaturs aird rﬁ@r@pmsbr\idm than is the
bei ng prepared b g xcess |nclud|ng t he steps
cas@elit PHGT 21 |fP§i1UE)i§PF icisidhig Believedsthas nthebehﬁHe“fe of the

oIR8 56 A o o SO or o
compusjiiomsds or al koxyl ated al cohol s, and one or nore

or SH R eing bol5e Y Gieanngt b TUGRH gt yss thegaen seactant,
amﬁﬂrﬁihrﬁ@ é&near‘?@rﬁ@”&éw asbg ?ﬁ%ﬂ;}gg%l%cﬁle‘%ﬁr\?r)i@:ﬁf tpolyol used in

I ncludi ng Water and at
dermaidlagicantormulationsnipesauser ef it$ capacitypas, a pesetnatibh yent@ncer,

drror fera y65-.85‘ nd m xi to
and Aot S ruged B Pechalinptinbe, i e disscuihrifie  Ssembly or
pacﬁiﬁbdfofrmhﬁbn ¥ ﬂweaéuﬁadtéﬁﬂéebr%tséh?IrPfthéfQom&%Q%n around the oil
preferably 45 950C, and nore preferably 65 - 850
pariiglesand rﬂreverdaehmf&rmﬁjlqmefr Rigyoemuision sixedgiasticles. The same

s BTl 68RO e e sBhERGH 3BT he inventon,
it is WSM@thremﬁudjﬁbmmaﬁuf@@ﬂJre saibemicron particles at low temperature
in the range 100-600 nm with the majority of particles being in the 100-200 nm
range. The exclusion of propylene glycol from the initial water/oil phase mixing
appears to allow the surfactants present the ability to pack into a microemulsion
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 include 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, dichlorobenzyl alcohaol,
phenoxyethanol, transcutol P, panthenol; polyols such as glycerin; alkoxylated
alcohols inciuding polyethylene’ glycol of varying molecular weight; heterocyclic
compounds including methyl pyrrolidine; and aprotic solvents including dimethy!
sulfoxide. Preferred non-surfactant, amphiphilic type 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, mote 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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e) adding a third part to said m croemnul sion or
sub-m cron enul sion at a tenperature between room
wao eqopee@vur e and sai d phase assenbly tenperat uP€I/aE2@5/001321
third part having been pren% ed, and if necessary
heated until the conponents'are dissolved and

i ncludi ng at |east qpe conponent selected fromthe .
growoegﬁ%&sm'ﬁgsf&m fiogy, the, JEYRt ‘%ﬂ*&ﬁi%ﬂph% WS}SQ used in
ngl, | eknAM VHSO t
o T pRATREACI ke ingledient RISVDECIAGR, 1g mean
comoursisr Whichamaveasighificant aquegus: solubflity addawbichrtypically exhibit
The invention further provides a nmethod of
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such treatment an effective amount of oil in water

ingrediarde rklosilc bep takanb ioringeam compainsls whighobave om appreciable
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t hrinegherh gphdieerasebamly tefipdratute’phdrs iuseldudh@igbut this
| east one of the group consisting of animal, mneral

spesHicatigt Saud obe staken| ton greansjthe ytanareraiyeeat Whight paximum

[ f I . o
trarifildthoy 6 Tno "GpBHSRAf BB ifer WADANTY the of, ip water
micwérdula’ﬂﬂmrorphmmibnmdedm@mS Fxlem’dilmto ﬂw]pmﬁdsbés described.

.surfactant, water and optiqnally a non-surfactant, )
Thi, oRPRHHTEL POPbE CONSISER Wihibe IS pRTare 8 WhichHinyaparticles
are'a%@éﬁﬁﬂ%ﬁ? hydrophilic surfactant to the at |east one

philic

1 po surfactant being approximtely 9.0:1 .0 to
2. (Prafayably, phinerauatbods, ghrogessas amd icogipagitioms aegording to the

il 3 S8 RS 3 o, T M RS itect o
addiflf ahRahatieaNqUallty 16l eme felnfatidies. ;‘UHéJPPéberﬁ_d occlusive agent is
characteristics of the pharmaceutically active

petiofajreni Akbougi prerent eérepmegninaratise agrasplidy using iee process
of ;5r853}atti'oﬂgoif ﬂ{erqﬂ\/%wt@ﬂ; itTiQefound that petrolatum can be successfully

incorporated into a formulation which is of low viscosity and suitable for
pressurised delivery. .Other 6cclusive agents which may be incorporated in the
compositions and according to the processes of the invention are microcryétalline
wax, bees wax, paraffin wax and lanolin wax. Notably petrolatum, a preferred
occlusive agent is made up of approximately 50% w/w mineral oil 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 after the microemulsion 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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pharmaceutically active ingredient is preferably one

which is insoluble or only sparingly soluble in water.
woe@boeabd y t he pharmaceutically active ingredP@€NAUR®S/001321

one or nore water insoluble, conpounds sel ected from

t he group consisting of corifcosteroids desoni de,

cl obet asol betanethﬁsone Vi t- analo ues

D
mnxwft%mmnomw@@é%p 285 Ok 1416 bG deTBRt CPEPANgRt of the phase
d
o SHAEFbYghICHAR, DR sl MAPINIE, 9% mpoung andir
surtal&mrﬁ(wmmsl tion. Pr eferabl y the occlusive agent | s
oenul si.on, or n,enul

; Th
< A PupumaRIeRLY el B@rSoR: e TROUGSR Fhgny Ags or more

of th@%fé?eﬁ)@rtQEfs gr%}éréﬁ&ﬁ RitPr ARS LR that TAQRS rh‘réréél’ﬁﬁﬁﬁ‘fn or sub-

provi an oil in water m croenul si on or
micsorb efmigian embsdlmg] ’[Q: dlﬁatmfentl@tm thexalige n@gr@ﬁilentl may fedoresent

ii%ﬁbf ﬁgouié] rvf/)agg ﬁﬁeebﬁ%g)ﬁgﬁl@éﬂss dglt Pﬁgggf or both. By

appﬁfﬁbﬁab mBhip@laiond the/ mmﬁi:@@bf $he Hrivientien maylt@(déﬁgned as
esters, fatty acids, fats, hal ogen conmpound

slowumaiqlamcéaelaaa@n@mosamsmy,|f@ra§z<araﬁte |th9d94>ﬁtthrbof the active

nofin B endt yaRbEn e RupBRRTRL B eI Y (hedibieCne

nonAsierd &ed pharnsdguutioily actnteymremameridtroduhmd/\m et first part,
ratio of the at |east one hydro lic surfactaln %
optionallyt soluerie, diﬁ’esqﬂ}/%%tﬁh?ﬂijcc@w F@c@&ﬁ’ﬂ %épﬁﬁ also be present.

Pref@RE @ dRa RS ymg}/ F:Iud@ 58et§t ertijt?Icftl‘Hte "WbﬁtgF bgif‘ﬁg odnd other

cosnetic or ne prepar 1 ONn rea e
appfepriaie sujvemml @Gougfingf ageatts nelpt |ﬂ'€k onimpproivei miscibilily wdedls that

are3each e 1 o e SR By SR coupiing
ageﬂté'elcc@?cﬁlﬁg l%efh%r RleNtiBRt AveeBrgdnic, ash-lohid- vitlERy insoluble in
water, miscible with oily/fatty/lipophilic materials and exhibit solubility for pasty
and/or solid fatty/lipophilic materials. Isopropyl myristate is one suitable coupling‘
agent. Others include, but are not limited to, polyglycery! esters, isocetyl alcohol,
octyl methoxycinnamate, octyl dimethyl PABA, tocopheryl acetate and lanolin
alcohols.

Preferably the pharmaceutically active ingredient is 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, amphiphilic type compound serves
to improve the transdermal performance of the composition. A non surfactant-
amphiphilic type compound also appears to assist in distributing the
pharmaceutically active agent throughout the desired phase. In particular, where
the pharmaceutically active agent is desirably present in both 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 rate of diffusion of the
active agent across the skin barrier is seen to increase. A slower flux is observed

when the active is dissolved within the oil phase that contains organic solvent.
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preferably, the |ipophilic surfactant has an HLB

nunber of |ess than 10, and the hydrophilic surfactant
whaweamobi B nunber of greater than 10. A PCT/AU2005/001321

pharmaceutical ly active i ngrgdi ent may suitably . be

I ncorporated in one or more!®f the phases of the

conposi.tion during preparation. The npst appropriate

ParfifdlaBy g the Gssolat ithR Rirmagepisrly etivaeagant s only paringly
o i : Ll i | g

solf8TIACHEY 1. Roftbic M vRASE, REAEA of 7 1cfBased amount of

orgaeisiddiverd td dhewlaier phaserban isaistrrc partitioninigythaqihiarmaceutically
ingredient js preferably.one ich is insoluble or .

actlgﬂ%gegﬁg}qpﬁ@e}yv@@[ B[ﬁf%?-i H-P‘Hét .e_re .%fag#nc/@a}gepi]g present in the

conBRBbIRGRtb! Eﬁbéé/, fifel Adfrel 5@&%%"?5!(&% r8pid"BEStment of the
wat er i nsol ubl e conpounds Sel ected fromthe group

patieniis icondilignoActive taigent ireths dit phaesonayibe availabteattubugh other

. b net haspne itam n D anal ggues and vitamn A
st fPEEndER ARGy s Yor b dfaReRR dinats ranl y
| NCTHePAaRSrgshdse hag ded MeRIBd BUTRITS saEh B0 bt AbPMmited to, citric
emul sions by incluSion in the_lpreparatl on of the oil

acigh sk petassiin caitiples i disetiumpEEXT anidy tatrasodivun UsPTA, disodium

co AR W b bR o SOTHEAE AU Bl v
phebyxyéthanotans tishlarbbenziialoabbt propel | ant. The

i nvention further provides, in a process for the.
pré’ﬂH?Eﬁ itae pharmaceulically wglive iRg@dirttuissingludad in the water

o : o .
oha R e T4 4810008 ALl Rk 85utle Sl omponent
inclutiingd eméctants, udolvgntst foeattie oactiveo ipgreeiients elnek t gehetration

enrERRT oAb S4BaSS Shizht Ay ber PRI TS B8, armuistans of the
invériRdnPih ke SPatol Phasbeihd WRichiall tnBedie bPFAGHEES these categories
include but are not limited to propylene carbonate, transcutol, ethoxydiglycol,
polyhydric alcohols such as glycerol, sorbitol and propylene glycol. A

The pharmaceutically active ingredient may be any chemical substance or |
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 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 fofm 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 analogues. 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 ingredients that can be
administered by the compositions of this invention include, but are not limited to:
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water it also includes a non-surfactant anphiphilic
type conpound and/ or surfactant conpound, said third
W@ a00b6/0b®phg | ncorporated into said conpositi onPCT/AU2005/001321
subsequent to the establishpent of a m croenul sion or
sub m cron emnul si on forned an oil phase including

f of i maJ
i eAgoasVE o JhediBRuSHR | Bof S BRAREIS° ForBEhcatiates opuch as -
mtréﬁglyéé/ru@clué&orlf)labsdlmh@té)% lgémw&moﬂbnﬁﬂﬁé’éﬂtﬁﬁ@ﬁwe sulfate;
cohols; and at least one lip ? l'ic surfactant which
B

procaigatids;  itbiazidesorytebutas hemdarp mesdazidel udhlogthiazide, and

PSS R THRAG A A0 B, s g, suo oo
tim&eSaRl propchhélbl; VHFaﬂ-'drﬁlRﬁ’iﬁaEempC@tbphE choridiRé @d prazosin.

f1ow di agram show ng one preferred enbodi nent of the

i nVAITPERNIcH sigroids, asueh hasoltestosieronesomethyliestipstarone and

m croemul sion is prepared The nethod is
ﬂuocplgscr@g%@l n detail in Exanple 6. Figure 2 is a

gr dfgifogensy epuebenast i aomjujatede @E&t&f@hsed eﬁ;ﬁédﬂﬂdﬂ ofestrogens,
rat n of for iLons acc ing . to the invention
estlfép Qin @8??%L 13?’8?@3’9%*Ir gk Aderate.o HAHHY e mestranol,
est@n@U%§tr%l' $7l§‘etbLéfﬁldyr%sﬂEdH‘earﬁ’c§ ‘?ﬁ&ﬁg@ﬂlb% {?89 qfrogestatlonal
preparation of formulations accord to the I nvention
agents, Iaughra@ pnmges’tarome,o‘aﬂ-eomrdgelsiemnedeaoréthgmrend, m@rethmdrone

phi [ e sen tion.of the method depicted in
acofiD) rfidensSRIdy EribmRting. o el Bnedidvgfpdeterone
aceRae! llﬁld%)&]p?@gé’étéfdﬂeb L&dpaaat@f Yipyioaal tdigcé@td, 0 idkethynodrel,

surfactant's in bet anet hasone val érat e conp03|t|ons

17alpheo hidiRyypegasteronee slydergesiergne e démethisterartee ethinylestrenal,
norGE Chdntb b¥sthfis P9rdTTeddstRd &Y rﬂgggﬁFél Ubdtate.

Drugs having an action on the central nervous system, for example
sedatives, hypnotics, antianxiety agents, analgesics and anaesthetics, such as
chloral, buprenorphine, naloxone, haloperidol, fluphenazine, pentobarbital,
phenobarbital, secobarbital, codeine, lidocaine, tetracaine, dyclonine, dibucaine,
methocaine, cocaine, procaine, mepivacaine, bupivacaine, etidocaine, prilocaine,
benzocaine, fentanyl, and nicotine.

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

Anti-inflammatory  agents, such as hydrocortisone, cortisone,
dexamethasone, fluocinolone, friamcinolone, medrysone, prednisolone,

flurandrenolide, prednisone, halcinonide, methylprednisolone, flurandrenolide,

prednisone, halcinonide, methylprednisolone, fludrocortisone, corticosterone,
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 like.

Antihistamines, such as diphenhydramine, dimenhydrinate, perphenazine,
triprolidine, ~ pyrilamine,  chlorcyclizine,  promethazine,  carbinoxamine,
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conpositions according to the invention to the
assenbly tenperature, and then cooling them Figure 7
w0 g00a/0sbemat i ¢ fl ow di agram of the process usPCI/AT2005/001321
produce the formul ati on subject of the clinical trials
descri bed in Exanple 14. | LED DESCRI PTI ON OF THE
. INVENT| ON I n_conposi.tians tradiitionally prepared for ..
tripglgPRaMing| i vBIAYN e'Wﬁgi"ﬂﬁceu?iVQﬁW&'”&a i VYAldgReqi dApglizine,
clorPFeda‘-’rin;@PféY@'r‘\taHmé?an@hﬂﬂﬂhéﬁi@atﬁﬁ@[ maceutically active
ngredi ent and any non-surfactant, anphiphilic type
corRespirdforynagerdsnguch @s theappyline ;anx betar-admnergie agonists

cocB b 8ol e RN PBEDL Mo, R, fenotero,

© quirfBieidl titRitel, SorbidPhEl, sORtend, dMtedidquiidise and the

wat er phase are m xed together. This results in a | )
pr SytiepatpMimeties.an efUli on @F di SARPEMIBR, of dKwgepinephrine,
' ot he ' bei L+ 1d Ay th ;
ey iar - pyebme, " PR dgBRrBALRY, | " eBhghetamine,
propylhegsdrines and epinepinpiniec r ivtiesLbseto as mlpchmpifiaranedi the like. 12
-havi ng the advant ages di scussed | hhe reaml e of
Chalinesis RAAMFISaSHER . asrieneling, acwicgp ne.afmehachglipe, carbachol,
desi use
bet@mgﬁ@& I§ ’*&Eé?‘fla\?'é‘%r %BP%S%@@%Ml ch tend towards
i nSaitimmiiscariniceec muiscarinis ahoéinergid blockitgragemtpsuglolas atropine,

scogg%lﬁeﬁl Eﬁ%@goggieeﬁ%%%tﬁég%%ml o&mpegi’ﬁ %ﬁ?@@i%gnprgéﬁ\ty%rgmide,
methagfRMhent Scmﬁt@é%,de%ﬁ%gma&, exnepahtelife, anisotropine,

. terrpger ature ‘are nore pr eser_vc_e than is the 98.86 N
dicysloroinearand ceueatrapinens . Mygdriatics, heictb#lsi @ltogines agyalopentolate,

rorglob ol Betlerh 8, P B AR BEB A b b fmgpptamine.
Commfighld ON®nergizers such as  3-(2-aminopropyl)indole,  3-(2-

aminobutyl)indole, and the like. | V

Anti-infectives, such as antivirals, eg acyclovir, allylamines and in particular
terbinafine hydrochloride and naftifine hydrochloride antibiotics, including -
penicillin, tetracycline, chloramphenicol, sulfacetamide, sulfamethazine,
sulfadiazine, sulfamerazine, sulfamethizole and sulfisoxazole; antivirals, including
idoxuridine; antibacterials, such as erythromycin and élarithromycin; and other
anti-infectives including nitrofurazone and the like.

Vitamins such as vitamins A, ADand E.

Humoral agents, such as the prostaglandins, natural and synthetic, for
example PGE1, PGF2alpha, and PGF2alpha, and the PGE1 analog misoprostol.

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

Antidepressant drugs, such as isocarboxazid, phenelzine, tranylcypromine,
imipramine, amitriptyline, trimipramine, doxepin, desipramine, nortriptyline,

protriptyline, amoxapine, maprotiline, and trazodone.

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

and methotrexate.
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Wt hout being bound by theory, it is thought that when

t he non-surfactant, anphiphilic conponents such as
w@e@ppbeee gl ycol, a typical polyol used in  PCT/AU2005/001321

der mat ol ogi cal formnul ati ons pecause of its capacity as

a penetration enhancer, anaza solvent is present in .

th t h it jpnterf it he. b .
o he AR o 88 o HediotipinheRuer heianhetamine,
PhESIEROOAIANIRS, AL ng) dictBgIDtobe SRS B, e itrkbenine.

formati on of mcroenul si'on sized particles. The same
Anti-gllefgenics sichoas améazaline emedhiarysilensh sidarpheniiamine, psyilamine
s of the invention, it is possible to
andﬁ%@%&@ﬁ% y manufacture sub-micron particles at |ow
t emran@tilizers| nstible r=8ng@esdQiin€00chioIprbirazires ndr hhifanxiety
of partjicles being in the 100-200 nmrange. The
benggdiagepinigssuch pearelanyehiprdiazapoxide, clarazeptate, halazepam,
/ O] } X e I
xSRI BPEE A RoRRE T lfropal, Mkaclip, Jorazepam  and
diazépanoenul si on structure at a | ower tenperature than
wou| .ot&serwi se b‘ﬁ achj eved anc‘ with the assistapce of
IPSY LGSt R i

Y 28i HHiorrogagate, i Ghigyprrpazingy Jﬂﬂwl?(”azme:
. CI ol - . he . J n_ . .
oS bR B BSOURAR,  Typhpracine

perghenazingls whiludperazing scchibepraihixengat ethiathixeneher haloperidol,
i ent,s whi ch nmay act as a solvent for

bf°'§bgﬁ§¢"§r€?§é§ifﬁcﬁnﬁfh8@ﬁd%-i ngr edi ent not soluble in

Vatdcongiabtaify, abteh haye Prapwidphank! ogphicdrihBe naphazoline,
fornul ati ons. Exanpl es of conpounds falling into the
Antigyeglissosuethag aspirim aalicylarsigieonrd ithe: fikeli ng pr opyl ene

O SR80 B o2 R beroRLAARE I Bl i,
al orggs afed tedativigol sauseal wdidnovamiting! hsuaneag! ghlelproinazine,
pergk?é e{z?nge,mlgr%g}ﬂ%?pemgg gt ! %?ct)r%gt %)é%lelc scopolamine, hyacine
hydrobromide, triethylperazine, triflupromazine, and trimeprazine.
Anti-malarials, such as the 4-aminoquinolines, alpha-aminoquinolines,
chloroquine, and pyrimethamine.
Anti-ulcerative agents, such as misoprostol, omeprazole, 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 (deprenyl), trihexyphenidyl hydrochloride,
benztropine mesylate, procyclidine hydrochloride, 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 to 50% w/w.
The first part of the methods, processes and compositions according to the
invention preferably makes up 1 ~ 30% w/w of the total resulting composition.
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conpounds including nethyl pyrrolidine; and aprotic

sol vents including dinmethyl sulfoxide. Preferred
woomeseHopact ant , anphi philic type conmpounds . B€EFAU2005/001321

phenoxyet hanol and propyl enﬁ2 gl ycol . Phenoxyet hanol

rray be present in anmounts of up to 2% w and propyl ene

Ry S ik ST e

rokimaslg 307 ef 8raddlieci dhdeivgietties, nford @réf@r&ﬁl% when combined,
W, Througﬁgut this specification the term"
haV@oBuﬁﬁi'éU' solubilly | pArEIater of ap@r%lm@éelwawun ¥ pgl/cc and

[ [ oul.d e t
snffl) 38, 900 S 48, YT CATRHBY: assomol
terripepaitied bfthexdurpositionv sol ubi ity in non- aqueous

I t Th t t |'ubl e" wh
- ol QY ozt v dreakseth o dhey metiad pRGPSEFSANY SppRagitions

accB?mhgkt%nmteo Jg%f\ﬂoﬁorﬂa qaﬂ ﬁhtblﬁhaﬂéap& NMiRRIPIE 6habbe more of

aquedus sol Ity an ypi cal Ty favour
mirieyalr oub?h qintcola;tuhv ecamylicitapricetriglyqeridee p@@s:ah‘@llly cyclomethicone,

u.re nu d.thro ou hi, s eC|f|cat|
cock (RS o dsPRicH! ToVEals el FURBUIAEY e aiER efibwyiated
proPBxyIiea b?a@mbkgl@f&#pﬂfpdxpﬁt@j SO SCO&smbfic OfeleYefls such as
en preparing the oil-'in"water m croenul sions or

dioglybeyslohexaneneteak isenespaiend> 1 Ciibealiyloberzeaie, oleyl oleate,

ooufgdioniatpately s Rl e8] Mo LS, Boierld Byotored

' proE’égéeﬁJ Fheods rartdwgompbbmdﬁs a4eco €S tae dnvantions ithe @iisphase

accor di nga to the invention, the oi hase incl udes an
inclyges petrolatume Atingya oth erierstand eydlemethigongy oSl mare preferably,

theedfpg})il\és%nﬁcmls ﬁé&r&l&uﬁb i Wit bhfster Qéﬁlg%%%rpﬂfﬁﬁlynstate

occtT usi ve “agent
acetyl tributylcitrate, or trlbutylcnrate and cyclomethicone in an approximate ratio

of 1:1:1:1. Still more preferably the oil phase includes approximately 25%
petrolatum, 25% mineral oil, 25% isopropyl myristate and 25% cyclomethicone.
One of the problems confronted with conventional emulsion formulations is the
extent to which they have to 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 iséue

has been addressed by optimising the oil phase to 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 not limited to
lauryl lactate, isosteareth-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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petrol atum Although present at roomtenperature as a
solid, using the process of preparation of the

w0 pwefe40eh, it is found that petrol atum can bePCT/AU2005/001321
successful ly incorporated IbE o a formulation which is
of |low viscosity and sui ta for pressuri sed

del O her, o my be -

i iata st PhaM ik el Erase iR baBdhe: aigovet efrgbout 1-
30Rkp@aesses of the invention are mcrocrystalline wax,

bees wax, paraffin wax and |anolin wax. Notably

petTrhist Balung ofisyrfastanisd@lsecknawn ae emwaifiers) wiidie cap hef utilised

i GBI P Mol O Bl Hbo BB L B85 Shition w
var)V henavasy die eugsbe M tlfehpltédinlﬁll@t ofaﬁﬁé)'épéc'fl@étld'fphfaf Basubject to
5% w w of the total oil phase erably int

som%sh@@ryneme@@@wé@edmn@ eepested: ovieriationsibay mvieatason result of

theﬁ%ﬁwﬁ}%{eﬁs BF Pfgfgh%lgg sel edi%(? atb ?ﬂ}bairﬁwagggggaé@naé}m% lg%ement

ﬂandS(ﬁ)%sbijolw\/@vght tha‘ teMmeetaitin pm&mete?baaﬂded\/wr@ch the process is
th

preferabl y still, e second aliquot is added after
co HEeﬁ’rcroenuIS| on or sub-nmicron enul sion has forned,

Ct??] eﬁ?&frﬁﬂ&ér&éﬁ%ﬁé‘%ﬂnﬁ[s'dn pgfso%’etﬁa%ehemghé%%ﬁae osters

al 1 quot
andr Bdmmmm feendsiéera) blthmgjﬂtats chessdn‘le tth efomomﬂaus systems based on

bl v. el o b
nonBiofiec&ileliess aines e e IRh LA G QAP dls angs popular non-
|om&'fé?ﬁ€||5|ff5|i‘§ uswa, afy hé&@ﬁrﬁ:hﬁ@é’ e‘?r%@leﬁés Ht HEA1e4581s {laneths)

corrponents i n-the phase or y be different

oleyd catpoin@ nfoietbs) tlaéryﬂ)mmh@ (tpuredsyr cefgbddoé\olw(ceteﬂm)u stearyl

O I T g e S A T T

(nsob@tteltmguPﬁdsplﬁm@rast@.@an@rudmh@s@fbabbe drhegexprRtdd liryl alcohol
eparation with the result that in the m croenul sion
(!augﬁthgmgzﬁpba@s) and ethoxylated oleyl alcohol (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 the
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-

micron 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 emulsifier and a small molecular weight oil
may be the optimum combination. u

In the processes, methods and compositions according to one preferred
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; esters 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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ermul si on according to the invention, the active

i ngredi ent may be present in the continuous water
W@b@s®24995 t he di scontinuous oil phase or bot h. PGYAU2005/001321

appropriate mani pul ation, t for mul ati ons of the

i nventi on may be designed sI ow or del ayed rel ease

conBIRS BithEY il aF SRR Gl prf SERHE G, A)rophitc non-

ionié USgradthnel h&’ayP'beC%@Ps'c@éc?'fbbrh ngel g OMMRIRinghef alkoxylated
phar maceutical'ly active ingredient is-introduced in

carbowyliciacists gahtas BRG 4Astearatey plkoxyiated alosholsesieh amgeteareth

AR ST A 2 S48 R, ot

derivhtives Qu@hﬂ@s%cﬂﬁ@orb@ty 20! peliysorbates 80tand Polysbibzde 80; glyceryl
agents help lin rove mscibility of oils that

est%ns@ndﬂ@rs\@twe\% thererf §Wéh 85 PEffraQhusiageralrdcastpr ol and PEG-

35 %ﬂ?{;,e&l ng clarity. Suitable coupling agents according
0 the'invention are organic, non-ionic, virtually

i nSKHeu bliimum vaineentraiisie ioblsarfactant in the methods, processes and
hilic materials and, exhi bit soI ubi it

0|Iy/fatt /1ipop ¥ o
compastinns: sCearding (o an domm Gt ythe RHIoN ePhkats 1oabe abour 1.8%
w/vdqagmpow' wporé.ﬁ @'é@e.' ?h@r}ﬁaﬁmdnﬁ‘tﬂo%céﬁﬁainéﬁ‘%f ffictant in the

s Inc ut are not mted to, polyglyceryl
congxisitions acaurdingl toadma farm ob they Investidappearsatmbe,about 20.1%

t.hyl. PABA, tocopheryl acetate and lanolin
W/"‘é'i‘%ﬁﬂags}m WAV GIRNASEY ¢ he phar maceutical Iy active
| ngf ﬁﬁsloeabpéérs' fhak @9 Gafo Ioh JuMRCERRONIMBG! lso UhIBULE to the
referably it is introduced in the third part where it

abilfy oé thescomaositions preparad @cavwiig fathet precesses of the invention to

forrﬁ %&p%@%ﬁéﬂﬂb%ﬂﬁg‘gpﬁgﬁfc@eﬁ?%@ﬁg ?fk{}ﬂeos Zllexeli étﬁ’factant ol
is appr@AkatslPm;3 B Ban surfact ant anphi philic type
conmpound al so_appears to assist in distributing the

In the compositions of the invention, the surfactant system mcludes at least
two surfactants, one lipophilic and one hydrophilic. Preferably, ‘the surfactant
system includes surfactants having 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-surfactants‘have-an HLB number of greater than 10.

 Preferred candidates as surfactants in the compositions according to the

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

In a two surfactant system (one Iipophilic 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
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
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pharmaceutical ly active agent throughout the desired
phase. In particular, where the pharnaceutically

waetoewaioaent i s desirably present in both thePOI/AU2005/001321
phase and the water phase, %$n wat er m scible organic
solvent is required in the ©fl phase and a water

3.0 G5 2 VRN fst Ree O kel bl it Bonidedbin a2 o
1:1i s increased, the rate of diffusion of the active

“agent across the skin barrier is seen to increase. A
s| dvider f additives oyyeh vdaywhenprasenadni the icompasilinnse prepared

cd4Te B8 YA RSk PR out e not i

pregdwativee udiahalds/ dichlovsberggntalcshoin! antidadantg! ¥uch as BHT,

soluble in water or. insoluble in water, the addition
huragctants; suela % daghif aaid.obrest gaet Alidew diBOfSpdive RGAST  and

o i . 't ion i '

PolfSRE RRREASH B Jufla Yileh’ n8 Mo NRIBDT e GalitYes are.
typieally \argagienandsexghibi eacbm}en g’lcikm'lfoiditw twithu gu@temmm cﬂhe? erganic
. _the active agent i vai | abl e r rapid treatnment o
ingreori et AL Gateraly Pencoperaed sodalher with 55 Beihe,faer.

a c - 2 . i ,

f oM caMPoLAENE cbbRIH 1 WL InvERlBg thay 18 AR pAYENS form
so a8 twshitdiheitputpefseer ki & diokl Bsirthbpart vbthe prodess afreparation of

e o SRS B ot i BT e ek 1o

intredasPBapRpehast PhEI8E RICkYSRUBIN s8SthaP Whe RYIMPAsiidrEthay be
t o phenoxyet hanol and di chl orobenzg_l al cohol . Were
)

dispanseghas @hcarropelfdam frtmoussergledhisneages thenprepsiiant may be

solddi A A R0008, Syl 25 ETRY MR Gh 48 dhnetggrer ano
haldgerecbmiploainds Gducanas Hyalrofllisroasttione 18441 Q’%begtopudnt may be
enetration enphancers, Substances which may be

Preseqd iy agwpunts ehaboyaraP % Wohs of t he

The microemulsion or sub-micron emulsion may also be formulated as a
gel, cream, lotion or patch depending on its purpose. For example, thickening
agents such as sodium carboxymethyl cellulose or gelling agents such as the
water "soluble polymers, carbomer and xahthan may be added when a gel
formulation is required.

The following examples are provided so as to 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, generally considered disruptive of
sub-micron emulsions is added together with other constituents in a single stage
aqueous phase of the process. These examples are provided for comparison
purposes and do not illustrate the invention.



invention in the water phase and which fall into one
or nore of these categories include but are not

wo 2evst02®93 0 propyl ene carbonate, transcutol, PCT/AU2005/001321
et hpxydi gl ycol , pol yhydric g cohol s such as gl ycerol
sorbitol and propyl ene glyc The pharmaceutically
act ve |n edlent may be any chem cal substance or

FARRISHh-oA enRiiSEafifelail ComRasItigRsysiRgiie pharmaceutically
‘ac’ﬂt' \%gt@?néeﬂahfa%n Jﬁ%tatsﬁ?pr%gfogﬁ? Sﬁi%fo ?Eglregbrﬁéthﬁﬁhé% -valerate -

in fomeuiationst accairding atotprebruedgembodmmmtsaﬂ the ipveadiont wherein the

sulfdiiafl B3 Areitd the cesind Ga0% (ATt cFAFREIaS 4 Siica in Becordance
withHE ,|n\iéht'bh%r6%%ﬁ1;ﬂfsnﬂfdé%hlchtincﬂ@(‘j‘e ??op&é?la'nf STEé%@(aﬁﬁﬂ@s 2-5A

or acid orm or in the form of esters
mayt e furdiner piocesseyl wolfyrraulatapmalulsefw@m & dotiorgspray, gm paste,

‘ &£ onpl exes, anal ogues, -
foamgggﬂf% %'%Wgﬁl &gsr%&fc rEﬁrjefer abI y thegact ive
ingredient is a corticosteroid selected fromthe group
consi sti-ng of betanethasone val erate, desoni de and

cl obet asol propionate or vitamn D or vitamn A

anal ogues. The pharmaceutically active ingredi ent may
alternatively be a drug that is normally delivered by
oral, parenteral, percutaneous, perungual or rectal
route. Ot her exanples of pharnaceutically active

i ngredients that can be adm nistered by the
conpositions of this invention include, but are not
limted to: Cardi oactive nedi cations, for exanple,
organic nitrates such as nitroglycerine, isosorbide
dinitrate, and isosorbide nononitrates; quinidine

sul fate; procai nam de; thiazides such as

bendr of | unet hi azi de, chl orot hi azi de, and

hydr ochl or ot hyazi de; ni fedi pi ne; nicardi pi ne;
adrenergi ¢ bl ocki ng agents, such as



tinol ol and propranolol; verapam|; diltiazem
captopril; clonidine and prazosin. Androgenic

wWGer@eo2485 such as testosterone, nethyltestostP€DAB2@NH01321
fl uoxynest erone. Estrogens, ZUCh as conj ugat ed

estrogens, esterified estro estropi pate, 17beta
estradi ol, 17beta-estradi ol valerate, equilin,
nmestranol, estrone, estriol, 17beta-ethinyl estradiol,
andEg&ﬁbﬁ¥istilboestrol. Progestati onal agents, such
as progesterone, 19-norprogesterone, norethi ndrone,

nor ethi ndr one acet ate, nel

engest2@t, PGHIpbieradi no’ne,

ne _a3cot at a

Ilbul U/\y PI U!\;JL,S

Qr
oT ul]u uu

Pl bl bhes

e, ethynéo‘i"/ "di acetaf e,

Ber one caproa

CIBBé%‘sBVP

dydr ogest

iGhate L7al pha hyd

OXYPr 0g ne,
rone, dinethiste N

r one, ethi nﬁest renol ,

Petwlgiom r el |

denegest one, pf onmegest orfe50 and rregesPc rol

Annt At A r\runc In-;nn ng ah—a

LAAUTT ooy
Jeig

Mieeg or exan‘pl e sedati
s €51 cs and ana

up g },ﬁﬂjneg nal oxone, h
memetbmdmet aI phenobar bi t

docaina dyve
l \JL T ‘le

C%‘t‘ﬂ‘év%‘iﬂ;’e cocai ne, proca
S QH%:YEE?HI‘? eridotal ne,p

ent any and ni cotine. Nu
Phastea‘ln—rﬁqumssﬁ’hasle am no

tion—on-the-central nervous
ves, hypn&t@@s ant i anxi ety
Stet TS 3¢u,n as—chtor al ,

aloperldol | uphenazij|ne,

al | secobﬁ@(i)tal cod€i ne,

e nr\:\i ne
aC-eH1e5

onine- dlhupnlne

mepi @a%l ne,

benzocarne;

such
f at

ne,
tocane:
tritional agents,

adds and essentl aI

as
S.

WSt i sone, dexarret asone 17525t ri anci ol one,
CEeESIfsoRE, Predni sofone, 6.50

Citric Acid 0.04

Potassium Citrate 0.16

Propylene Glycol 20.00

Phenoxy Ethanol ' 1.00

Phase 3 - Propellant Phase '

Hydrocarbon Propellant P70 5.00

Total 100.00
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Pulr‘ LILI L I |
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o suéﬂ‘@§ afrom

PheYibky EHhafbIat €

1.05

Emulsion concentrate Total

100.00

ne,

Examples 1 and 1A show a surfactant ratio of Ceteareth-20: sorbitan

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

stage to the aqueous phase of the composition.

This product separates on

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

process which is costly in large scale

manufacture.
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Part 3

Propylene Glycol 21.05
Phenoxy Ethanol 1.05.
Clobetasol Propionate 0.05
Emulsion concentrate Total 100.00

Example 2 shows a surfactant ratio of Ceteareth-20 : sorbitan laurate cetyl

alcohol of 4.5:4.5:1.0. V
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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 : cety!
-5 alcohol of 4.5:4.5:1.0.
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Examples 4 and 4A show a surfactant ratio of Ceteareth-20 : sorbitan laurate :

cetyl alcohol of 5.0:4.0:1.0.
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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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may be the optinmum conbination. In the processes,
nmet hods and conpositions according to one preferred
werdoen4vent of the invention, |ipophilic noni oPCT/AU2005/001321
surfactants may be sel ected %rontthe group consi sting
of fatty al cohols such as c% al cohol , isocetyl
al cohol or stearyl alcohol; glyceryl esters and
derivatives thereof such as glyceryl nonostearate and
glmggﬂﬁ?bqpnooleate; esters such as nethyl glucose
sesquistearate; sorbitan derivatives such as sorbitan
| aur at e, sor bi tan monopal ni §@¥%ePGsor Ki t an
sorbi tan
quioleate. Li pophi i ( ani MY sur flact ant s may be
PetRIfGRET fromthe group¢onsi g pmg of |[fatty acids such
as palmtic acid and ste¢aric acid. HJddrophilic
Mineral &il c surfactants may be §%2@cted fromthe group

earho

€ORSH al-kexyHat-ed——ear yH-€e—aci ds such as PEG
'S%OEYQ\AY%#@FG al koxyl ated al co’fﬁg"?‘\s sudh as ceteareth

[ Cyclome fand - 30, ol eth[10 amglogauretih -4 and -23 and

st ear et -4: sorbitan denivatives suchh as pol ysorbate
Cetyl, Alpolhtytsor bate 60 and pol ysor®ate 8(; gl yceryl esters
deratves—thereeft+sueh—pas F%_u 0 hydrogenat ed
SOE“aﬁftbeanqT and PEG 35 ¢astor8il. THe mini mum
ParPBCeENTTati on of surfactant 1N The msthods, processes
and conpositions_accordiing to one forimof the
Wateventi on appears to be{about6538% w/|w usi ng 1% w w
ol _nhaca ;L'hn MV| HR-coReent ratj| Fa¥al of Surfact ant | n
Cettﬁ%reg}b#ﬁosml ons accor diing g to-8Pe form of the
CitridY /gaﬂlvn appears to be[about 20. 1% W w using 10% w w

oi_| ase. It also appears thpbithe rjati o of
PotasdiaotGitrate | may al so ¢ontribute to|the

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 : sorbitan laurate :
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 6

Figure 1 shows the preparation of an ethanol-free 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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ability of the conpositions prepared according to the
processes of the invention to form sub-m cron

weeabs24n5 and m croenul sions. A preferred ratPor/aij2005/001321
surfactant' oil is approxi na%ﬁly 1:3to 3:1 In the
conpositions of the inventi t he surfact ant system

e 0SBl T B LRSS TR, B Pl 8 ¥ 0
N R ST -

unifb?manctonbisténayor e preferably bet ween 9.7 and 11. 8.
More preferably, the lipophilic surfactants have an

HL BTchmﬁi@r ther witkes hapan PTG MRteh STtHg @CishRNA; ROtasSIUM citrate
areéé'cﬁcﬁ aSkB S ?ﬂls"'bvgtél'uﬁ'i?fé mﬂF@‘T’é ﬂ?}lxé@aé{ndlﬂeated to 80-
erre ac

can |dat es as sur tants

85°®”D©é‘lehlrém&(a¢§thn redidenl Bhé miwwtls cxmrﬁmesloablBOaBS°C until
| aurate and cetyl al cohol used in the first oil phase,
corgplgtecdissaluiion of gll §ONMNABEATSI OCGUE. t he second vvater

Phaffe Uik Baf BytahR B RS (ARE ddiRBRIHd<LS @Mitepared

prererre ge o ntrat 1'on

by @‘ddh}gdlspebméd couamitipbi of prawtéraacgmm iamdaphehogyethamol into a
a three surfactant st em usj

ketﬂ%Mpswn B 9fcNisP AR S BAMTRIIEECd1a PLBIARPEL SipteIRYl Arapionate
p%r?({ {g‘fe{ ﬁﬁa%ea%all?ecﬁégwr Ea(ﬂ@t ﬁ/ll*lﬁ%zly’? tontindéd Anfi complete

rophiTic:lipophilTic ratio Is

d:s@mleﬁ@n aip [ cébrﬁpd)rmerﬁs 33cclm & Heotempenafwret ainthis patteim allowed to
using two hydrophilic surfactants and two |ipophilic
COQ!:u‘P'f'ﬁ@Pﬁfﬂdsm pwatgsbatderdi G ati o of surfactants is

2 ol 78 7.8 ot ok Bpadis, bt okl o
pha]se 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
oil/water phase in the primary compdunding tank and cooling of the mixture to 72-
78°C, the remainder of the water phase mixture (approximately 30%) is added to
the oil/water phase in the primary compounding tank. Simultaneously, cooling is
commenced to achieve a temperature of 35-40°C. .

The content of the active phase kettle is added to the oil/water phase
mixture in the primary compounding tank. Mixing is continued 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 to the

item numbers in the process description which foliows.
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addi tives which may be present

in the

conpositions prepared according to the invention not
wa@boeagposrent i oned i ncl ude but are not

preser
anti ox

vati ves such as di chl
i dants such as BHT, h

obenzyl

i m t edP€DAU2005/001321

al cohol ;

ctants such as lactic

ubl u ul \.,u. u.1r—\|‘d l_\J‘II_dC_‘VA’ I’\I l:nl Cnd J_Lm Dr\l\ ﬁn_d nnl AL F
It Nhenﬁ{@‘eqqerqurrs such as Eudraglt l‘ﬁE@Q\p/wTwé‘é’/W without
additilves are . typically organic and exhibil doapellant
m sci bfi IRary1wi t h wat er and ot her orgdnic ingfedients
—a'nf—'FFH’L gereral-—be—tncor pgﬁated tgnnf her—with-the
active %@W %P%%%th ons accordi néqoo 1 he 5,263
| et yst Cdl form 0 S
their pglr@pl}}ggéré?hi @r?(‘%%{rgjfourth part (;E'Ot@?we prog‘gegg3
of 3 pr epag@ropyl Mfmétbﬁe m cr oenul si ons |or{gsod-  cr q0.526
—emulsijons of the invention it is pasdible tojintroduce
a ‘broﬁeISEﬁwclmeithﬁéerﬁ-NFoenul sion do 25 {he 2.632
H — e i—la ad ac— o - | £ au0a. Ny
LY I'l (o} \wy ulﬁpclloCTaD a—agtr-o I LI VA1 00!
rm%sse Q% lt@ §h‘8‘ase the propellant ray E)Q sél ectULQ53
frem hyTH&Sﬁérﬁ)eaéraw%@;wr) P70, "eTnery SPgp as 42737
di net Nyl et her and hal ogen” conpounds guch _as
Hydr of{l Rarbar bon 134A. The propellarfft may be present
i n_angquiiParidA aiz0%%, Bari®B w/ 30%) he nifcr oemul E| on or
Sup- M [CTRJifiedW PN Moy arso be TOTMIT AL 858 A Gpl5e
cream] lotion or patch depending on ijts purpese. For
exénpl eCertea[atIe-ﬂOng agents such as sqdi 480 4.737
eak bCX cellyl-ose—-or anl J_nm a_:nnfc suUth—as—the
er sﬁﬁﬁl'%c'éo?wgus car borrer ‘and erﬁW@n may Q@80
agged V"'F%?a?s@ﬁ'CﬁerM@ﬁé rg req“u’?ﬂzzf 0.131
fol'l oi ng exanpl es "are pro de so ag to 1l ustrat'e
the sdoparb8 t he
11 Propylene Glycol 17.00 17.895
12 Phenoxyethanol 1.00 1.053
13 Desonide 0.0475 0.050
Part 4
14 Propellant P70 - 5
TOTAL 100.00 100.00

ltems 1 to 6 are added to the mixing vessel, stirred and heated to 60-80°C
to 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 ére added to a suitably sized vessel and
stirred together. Ceteareth-20 is added, and the mixture is heated to a maximum
of 50°C until the ceteareth-20 is completely dissolved.

About 30% of the water

phase mixture is cooled to 20-30°C.- The remaining 70% of the water phase

The water phase is separated into two parts.

mixture is added to the oil phase mixing vessel at its existent temperature. The

mixing vessel containing the oil phase and most of the water phase is heated to



10

15

20

25

30

i nvention but should not be considered to limt it as
the skilled person will appreciate the neans by which

wo b@ofodobdw ng fornul ati ons may be al tered whi PEI/ABRI05/01321
resulting in fornulations falling within the broadest
scope of the invention. LES Exanples 1 and 1A.

80-5%%nghgt?|gg$)usgg{ W)ggagg,im%n pgéjhfngé:%@&eﬁgtegtpmi o0 acrgt%rrgisrf]l%uld be

held@R&hR! 'e\(/eF?&SIEQSﬂleqlodﬁﬁLdf@é ity eaééfstSiHbolH?aﬁ{iﬁg uniformit}/. The
enul si-ons 1s added together wth other const¥tuents in

mixturgiwitl ke st agderngued usmplsise antl wileb@ e sehiteTireoelour.  The

I id f ' dd
corSATRY BBt B P lers TR oo P poses and, do
di Higr &pin G ﬁfihhl‘é{@%&?a% L8035 TGP BBl ¥3°C. When
active | ngr edi ents cl obet aso propi onat e, desoni de or .

apphedchired ties eizseibly srapatauientteoratel oft covihgashouldi g ricomore
preferred enbodi nents of the invention wherein the

 thary i paE MHRAter AL the agsemily tenaperadiredbe dwonguetiyityechanges from

‘ n j tth the invention are
ala%ﬁ@éﬁ&e&a@u%&gh%lrﬁ@%ﬁ%o&%ﬁﬁg\grqégm. The exanpl es
2- Phem Y enifintt VisiseP Ferohes edh dutt7B°Cosdrdkatiiets tHeabHaining
as a lotion, spray, gel, paste, foamor any other

30% of ttad vatdo phgee vdrich i ain@0e30rex isnptided AnExthepinddngd vessel is

iSO 43 A o, Ll reTing 6 By 2 guater phase i

oi Ll S : R
oo S shaPHENERISGH ALt b oIRS [radBnEhARY B0
the semapteaticasofdhe sdditivoygf thasepaming watetrpheseirapéursabi ity

oS 55N R EalT bl roBREES bl 1 to 19
to alsillﬁﬁrélg{egvc?éiél t%?fﬂf&atihgtdrﬂﬂ tHe OabeRibetS tibolvePr RitbABissolution
of the Desonide, the mixture should be cooled to less than 30°C. The oil in water
emulsion mixture should be cooled to about 35 — 40°C by stirring and phase 3 is -
then added at a rate so that the entire mixture is not added until at least 5-10
minutes has elapsed. An unsatisféctory addition rate will be evidenced by the
'presence ofa bilayered product having an oily film on top upon standing.

' The mixing vessel containing all components is cooled by stirring to about
25 — 30°C. The resultant emuision should be maintained at about 20 — 25°C
before filling and should remain homogenous for at least 48 hours without stirring.

Temperatures may vary up to about 5°C depending on the sorbitan laurate
(oil 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 the 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 baiches of compositions according to preferred
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wa@edoglo2z@btohol of 4.5:4.5:1 .0. Exanpl e 4Exanpl BCHAU2005/001321

Exanpl es 4 and 4A show a sugd act ant rati o of

Ceteareth-20 : sorbitan |laurate cetyl al cohol of

: X =X ANph e . I es_ 5. and 5A .
asodpl, P S, PN REATAS 1 SPBRLE, 26, BORETDES i ciron 20
sorbitei Rlueate iseddjlistatic toterpperatitefGhd pHiseTNaRKIARSES mixes

2-5A show good physical stability, utilise |ess
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S ioRe t I gty [ :
O L e BioN ol M oy ST an] BFAMp charting the rate of
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is mxed in the tank and heated to 75-80Q0C
Cycl onet hi cone is added and m xing is continued at
75-80 OC until the oil phase is uniformin
consi stency. To nake the water phase, purified water,
citric acid and potassiumcitrate are added into a
kettle. This water phase m xture is m xed and heat ed
to 80- 85C. Ceteareth-20 is then added and mxing is
conti nued at 80-85C until
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to one preferred process of the invention. The nethod
results in a 17% Propyl ene @ ycol and Desoni de
W@ 0vp034i0bF on. Thi s process has not been scal edPCpAUTI068/001321
item nunbers i'n the foll ow conposition listing
correspond to the item nunbers in the process

deﬁrigtlg gn which follows.ltens 1 to 6 are added to

t.h vessel, stirred and heated to 60-800C to

f oFgUrb B shdwdtrsEmeline of & psfeptedrpFotesdTel Plepan@ibrost a large
re-established before adding the water phase (see

scalgel g Depenjslecpampositien agcerdinm i ene aspeet at thegpuention. The

im BRI RIGA S S P hAS PRARRSOY DS e phases
occwies sleteratinks biy ropduttzgethacasCehmmtst Whé@@upsnadgit addition of
xture i s heated topa maxi mum of 5C0C unti |

dt ]
the ?Qr}ﬁai@ggéé?té‘ﬁﬁﬂﬁ@ripga%ﬂﬁﬁ@?@ di ssol ved. The wat er
h i . t . 0/ + 4-h
Pha$e E%sgtgﬂﬁfc%rﬁﬁoélﬂ&ﬁ lé‘é‘?e@ﬁtéoﬁf%_é\g%g@é@ﬁe\%lch foaves no

wat er mxture I's co
residee@nrglags. 7 Qrtlyoa snhall amibent phiaaeing ocousks inestyl dadng éhe rapid
the ojl. phase, m Xi : I it i St .
addighy Bt b rEm At mPRIG WASEENasEn: AEmRelHe of fhe mix was
RS REERTT09 LR N M BEE b BB o8 Aol

the aedjiienadfuine whtarl phase hati been ¢drnpleten)elTHeomajdritytof yarticles
es to assist in obtaini na Iuni '
n

m t f . Th i
revignpil wider aaRironsons g muel JessdRal | Vi fodRtipile The

corﬂr%bsﬁ@n%h\aﬂétfs%@ﬂ%id\é%y will Dbe l'ess than 100
/cm The oil in water mxture should be allowed to
cofligure 4bisua gREhioshgepgsentalioni ot theepressesinfythis example

onahFRSHA Ao Ry BbBREDS uTRRA PErB B SR
Degn@dusplé Mot y changes from .

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. It also shows the
effect of varying the manner of addition of the water phase; either ali at once, or in
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.

The compositions E208/2/1 - E208/2/8 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 alcohol,

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 aicohol,

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

a large negative value to an al nost constant val ue.
When the m xi ng vessel reaches about 73C as descri bed,
wao b@eiozsops ni ng 30% of the water phase which i SP@EL/AU2005/001321
20-30C i s added and the m x;%pg vessel is immediately
cool ed. Rapid addition of the remaining quantity of

o B BT BRe B BenlsTE bt S RG bralpicehs aiconol,
of dihgated phhbeaddéd ihens e HE1ed Y&B847C phase m xture.
Phase 3 contai ning propylene glycol is prepared b

addF2NP/2/0end. 514.5¢ 150 18tie of £eferrciinis: serhilan larn tata@étyl f@pohol,
i o e P S 4 "
¢ nellygae phEse Auted i ol TC ifen KLSEIG 000 eas ©

t hdERGBIR/6. - 41%e4.611.0 iratiovaf Seteanetis-Ron soibitanriguihedes/ Recohol,
cooled to %bout 35 - 4Q0C by stirring and phase 3 is
t hétll Wigeghase adpgd én ege hifathaaied En(8ie mixture is not

ad il | ta 5+ LU _sh.ansed: et
un?g:bisé act o?é'ogggﬁf(l) oﬁé%a&pwéﬁﬁéggﬁe%'d%z)ggﬁa rﬁglat%%te.cetyl
pr edeoiud, waten hidssy adddd pinotive t pdrionsi 78/800 iHoy:cbid) npropylene

\ ' ) i Xi | i ni [ 1
coRbRERige R InataudetE Pedtefo 13°85 about 28 - Caooc
Theeggepiist a8i0:£0u.6 :rétﬂo,%méféap&hll’%jz Horbiped Leﬁ‘frat%'?éé{ | alcohol

20 - 250C before filling and shou remai n honbgenou:
f owaier pbase aBleldour Bvaviponiars 610/30 ihodicolt mpepwieneeglycol not

may...var ut .5C. d di ng on the sorbitan

I a&y!@g)@(@% gﬁﬂ%@i%ﬁég&o 9%0%duct~i vity tests are

r equiigren@eshlé ostiteie taNe hh@roféﬂ’fulﬂ@hnﬁwe@fings’[ﬁ@!‘f’@bﬁécts of the
tenperature of the m croemul sion, Exanple Thi s

inveslighsiad ki mssisrataeayng serfactesé ratios. t he conpositions of
vaiyi §let ' determine the point at which a microemulsion is formed,
conductance tests are recommended. The conductivity will drop dramatically
immediately phase assembly occurs at the set point of the microemulsion.
Utilising the compositions E208/2/7, E208/2/8, E208/2/6 and E208/2/4 (left to right
across the key), figure 6 graphs conductivity of the compositions against the
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 temperature range, of the -
conductivity plot demonstrates 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 split into two aliquots. It is postulated that
splitting the water phase has the same effect as reddcing 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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paranmeters of surfactant ratio, pre set point

tenperature variation and post set point cooling rate.
waame@249sumrar i ses the effects of varyi ng thePCT/AU2005/001321

paraneters of the preparati ga of mainly 1.5 kg batches

of conpositions according tg<preferredaspects of the

i nvent As is shown in the bable the ratio of

ab Q?élc@aP*smnz%ma%th'P@U‘F HUesiancay; insthed compesition prior to
emufliREBhULE tﬁé ﬁﬁﬁ%\ﬁ&% 1h§§%n°*é?|_%€t %n”'tﬁ‘c?%a‘?ﬁé@rsu% of the

combi nati on, equént to conbi nati
corappsitiord d:mdheheomiem iofighe agxaroplet He thbrttne rajprematn‘d that the

colyflipBs FRSSEia e PBlFclnaf 4 in@rich o6 Gioseruhereh the water
phé’@é %hadt}@ﬁ‘f the38iY phdse 3c§€teéféth»'i@7ls%3?res§%qw tﬁélvvéleij phase, and

- WwWer e consi der ed successft ul Fi gure
thegnea;ﬂimlaglsurfa@tamear@preaenbfn theeoihphassy aot! wmerenremnddatnon of

theg B shERPN i BnBlin Jetmeo GleS prale apdilion ase added ater

emBisMication armée@ania@\smoﬂpmeme Bh@@émas}san%lﬁ téﬂmpaaétaF@s In this
Desonide P1 = 442 P2 = 773 P3 Cl obet asol

pro
cases iae Sompasitiograppeats 4g hiaps aﬁcgst@bde -glabitity, andvagmriigeisize of
les§ thdn 0.2 ym.



mK) TiO C KEY: Pl - Phase 2 (oil) P2 - Phase 2
(aqueous) P2 addition: 100m pipette - Constant, stop

W@ @e6024085 ng a 100 m pipette Punp - constant BOOAUR@S001321
usmgaperlstaltlc punp. £ would cool in the tubing

gi ViMg Tesuftimy 1T the tgrperature SIguT In
brackets. Exa.HpIe 3§_F| gure;% shows t he tgrel i e of fa
preferred précess ®f prepa¥ati g of a I@ge $&al e [15
kg Desoni de %onpo ti on aggor di [0 one aspedt of| the
i nvention. T@e tijm@line shows agsl,@‘w addi tiongof the
vat eg phase -gntl I -§nversi b8 of |Bhegphases ocegrs,
det 8 m ned b condiictance| peasUigenent s, _gm@ref_gpog
rap|g additign g)féh% remaiEn@r gof%t he \at & |ghaSe is
ef fg6ted. The rPs t@wt cOBPAsi|t 08 is aBbﬁJéQV\lrite
emul%i on whiTh T dReS na BsFHYE off gl ASE Py A
sma| | amount of fljoam ng ogcurs |nmostly during|the rjapid
addj®i on of |the rlemai nder | of the water |[phase.
Tenpgrat ure|8f thH& mi x wasRmai nEai ned b& weer70- 750C
dur Selg,m xi NY but|“cool i ng|Was i{Mitiated“i medVatelly
t he éd(ﬁ_tl on of tlhe water|phase had begn conpl et ed,
The-fajority of particles| reviewed under a m-croscope
wer pgmuch |l ss than 1 nmjn di ageter. The composition
= = =
rerragned st §§J e at33 days|3Fi guee & is & grapsi cal
reprgsent atl-gn of;';:ghe prof_gss c% tgls_ge@arrpl (,-3:“13
o = = < 5 5 3 £ =
< = = = o = £ |= =
L <4 L o o
L = S S S S R=
o] o [1h] [+ @ [h] »
§E (T EltF [T e
T B 8 2|8 2 8 2|8 2 2 2|8 2
o3 S = 8l 8 s 8| 8 c 8| 8
— © o = | o e = 1.2 = Q = | &=
e = 5 OB |5 @ 5 O ® |2 @ 5 @ 5 O
& S2IEE |EE2|IEE IBEZIEE
o 9 = % = o Z o |0 & = ¢ | ©
=
=
8 ® ] [1h) [} 0 ®
= & 3 & & 3 &
> = a s a = =
s |G 5 5 5 5 5 5
3
s g |9 A & & & A
- |8 9 |c © ] © S ©
S 1 ® |= = K= ~ = ot
S5 5|2 = = = = oy
g3 =5 5 5 ] 5 5
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[72]
S & 2 912 2 2
s © S > 8 |c & » S
2 @2 5 & 5 |a s @ s
S & |=&£5s5|8 |8 5 |&
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= e 2 e =]
2 g o g~ = g i
2. 3 3 5 3 = =
N = = = = = 2 3
1wl 8 © @ © [8v] = b ]
- e ® ? @ s B ®
m o ] © Q ] ® ®
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S T |8 B & R |8 3 s 2|5 8
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changing the rate of addition of the various

conponents of the conposition. Exanple 10 This exanple
waleoooiosfopnt es the effect of varying the rati o PET/AU2005/001321

emul sifiers in one conpositjon prepared according to

an enbodi nent of the invention wherein the

pharnaceutically active ingredient is betanethasone

e the enulsifiers are Ceteareth-20,
a dnvikaplapah hepwe sitions

In &?%ec% QpRbEhes M) HRNCar abRBlysitdl Sletfiy, M Eold
prepéradegccerding o #id peicess of theinventionsoswsed e thasegelsthe prior

art, $6% dnllovgve Jet ey ST Gihe T B PREHBELOR RrhPdRd dtording
to tl’géé?%e%s%%%lrﬁéhhdn (1 m@rmydnanaw alééhol are added in a third

amet hasone val erate. 'The conpositions E208/2/1
phaEé(HﬂGﬂ/eifnalsélcpﬂ@lpanddocmhngcﬂfltbwsplh in wat%rmulgpn,\jqrmed in the

flrstgét%ggrzéfg ér%f@%rgée% tﬁ% $%rﬂ$§§@?ﬁ%g§%%ﬂep §<%5:r8i'ﬁg to prior art
proS&sdaist 9'2/31) &Hé%@¥&%ﬂd/oﬁbml aré@ldddedt wer tl'@aﬁs &)raﬂdted phase

in one ed to 8 10C E208/2/2 - 4.
prior 4@ |961ld$lf|@tlcéha@@ gooling ebthe @faﬁp%m%ﬂéabi%mh%% Hheof)‘ month

statﬂ&tgg?@% %@sB@%ﬁeedgﬁgﬁ%dc%ﬂp%\ﬁ ;:ccagﬁ}gfro:tgﬁér%%zfék a prior art
typé ebhipogiionaur at e: cetyl al cohol, all water phaée added

in one hit - heated to 940CE208/2/4 - 5.0:4.0:1 .0
ratio of Ceteareth-20: sorbitan |aurate:cetyl al cohol,

g[)lr%@éﬂg%geﬂagd?dj\n one hit - heated to 840C
eI, Pindrationt o cetyl al conol - alll saner g aqged:
in onejhit - heated to 92C Propellant
Part 1
1 Clobetasol Propionate - 0.0475 0.050
2 Snow White Petrolatum 7.50 7.895
3 Lt Mineral Oil (Drakeol 5) 5.00 ’ 5.263
4 Isopropy! Myristate , 7.50 7.895
5 ST-Cyclomethicone 5-NF 5.00 5.263"
6 Cetomacrogol 1000 BP 6.50 6.842
7 Cetyl Alcohol : 2.00 2105
8 Sorbitan Laurate (Crill 1) 1.50 1.579
Part 2 '
9 Purified water 38.7525 37.803
10 Citric Acid, anhydrous 0.04 0.042
11 Patassium Citrate, monohydrate 0.16 0.168 -
12 Propylene Glycol _ 20.00 21.053
13 Phenoxyethanol 1.00 1.053
"Part 3
14 Propellant P70 5
TOTAL 100.00 100.00
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E208/2/6 - 4.5:4.5:1 .0 ratio of Ceteareth-20:
sorbitan laurate:cetyl alcohol, all water phase added

WO pooofozi0bi t - heated to 78C E208/2/7 - 5. 0: 4. OPAT/AD02005/001321

rati o of Ceteareth-20: sorbjtan |aurate:cetyl alcohol,
wat er phase added in two po‘?’ ions (70/30 hot:co!d)

pr | ene _gl.ycaol stiyred when added - heated to 74C
52%¥Qv§°13%¥9h¢f3! .0 ratio, of Ceteareth-20:
sorpi t améﬁqr@f;gaggﬁﬁh: AH? 3@%3 »aé 8'infhgam g?égy. Heat to

two portions ot co propyl ene glycol ™ _
st i rr éa°Gvhandadtiedto- heoanlidet oMaintaimhitempesatpre bafone adding

t hat’ 1 Cro si on et | t he, ohj s of  the.

| nven Gl e Shltat, ShFy bl HREkBAn bl ipgreasg the
or der drRptatfeTb B9-857€ PobrabaritionTof Pad 2addifeRul si on

is formed, conductance tests are reconmmended. The

congluct ip ' a8 . Gl i i Ak

ocanl 2 Prenardfiph: AN ED 013 IR IR YoREARRd heat
Uil i& 8Qr86R6™ edthpeiisiing untl &elear aolufioxZ0Rraes,

E208/ 2/ 6 and E208/2/4 (left to right across the key),

fi @ire EmudgifieationdBtiripart ¥ well t(vithootmpasiduicings air) then add
agai nst the tenperature of the water/oi

( btup,hase m X 83d
showsPaf 2.y tadd PRt & o SIOWeTofAtRe UTRE R t5h@adition, a
asse r S n LLi,Nn i
adar (PRt PToRORCE VAR ISR IR Py CRaHE an incroased
assensiiyingepeedafarreesh@htime, tf ensigredboxbughi mixing. pl ot
denonstrates the trend that the set point of
conposi tHomdgenisdtivmg St tbel itheeptriulsionato &0 Edgoed at a

by decreasing the re|lative proportion of hydrophilic X
sur f atqaé.qnab% tegbraig)-f %'F‘QEP”@%E‘@rﬁm'ﬂﬁﬁ'é’”d gﬁ@yyrage particle

tenpeLabyse b% AnSé the maximum particle size is > 15 ym. Stir cool the

emulsion to 25°C.



| oner ed when the water phase is split into two

aliquots. It is postulated that splitting the water
wWpbase24095 t he same effect as reduci ng the rel BCT/%B2005/001321

proportion of hydrophilic surfactant and subsequently

| owering the assenbly tenﬂ)@rature for the

m croengl oM. EXanpt E JI71hi g exanplle| deponst rjat és
he Setf agt |oh |t he appearfamcle~and (t|i Clee| sijze |of
val V@ ng |Fhe par anet &r s~of |t he |pf oCesses “herei nhef ore
de*é”rihsd Tahl e 121 shows! tthat it he phase Hr—whi-eh—t he
surfiaact gnt |i § |[added, and the presence orapsencg of
O © . . 10 [te] .y y w0 w0
nopn-gsgr flactlant|, | anpRopki | ilc| substiahtes |i'n| t'he~ | <
conposi t|i pn prii or| o emnu| sificlatijon|of [t he
compost tji pns| |has| an effect| on the particle pize of
the £ongasijtiagni [ m <4 he cant ext=0fs{he examp] g,| &t
wi | 12 Be |appr ecli atied t hat| tthe clonpositli ons| negtijng |t he
obj-eets—et—the—-Avenrtion—gre—thosewhener m the wat|er
phase j s added to fhe|qi | |phase,, |Geteanel h2Dui s,
preslger'ézt =n [t hel walt ere plrasa, | &nd=t|hHe |rlemdat nichg® | ©
suffactants| arie|present |n the oill phase land wheriei n
the saddiftiion|of [the non-sUrfackant anphiphil|c
comgbrgent-$ joff I hel gonpesl t|i or pre added af tef = |
emyulgificat|i on of | tthe|coppositjon at the phase
asserbty temperatpre. [Tn[thl's case, [the conpbsitian
appegrs to have|acqeptabl g stapiljity,|and|a particle
sizeg &t | ess|than| Q. 2|nm TABLE 2 |c ¢Q g/ >|m
:5-5" P P~ 7o) [s2] o~ ~ =X o © «
e @
G
2 2q |3 2|2 I 2|9 2|2 9|
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a—_ =
23 Palds teldalas aglde ds|aE
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ggv:‘—“—‘—‘— = | = - | = | < =l S <]+
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(/) mwmTi ci - mN) s> Ti Oexanple 12 In order to
denonstrate the chem cal and physical stability of

W@ 0vp03i0pF ons prepared according to the procesBCDAULI18/001321
i nvention conpared to those pf the prior art, the
following tests were carried out. In the conpositions
prepared according to the process of the invention

Ex@%@aﬂgﬁhe pol yol and/or al cohol are added in a third

. phase after enulsification and cooling of the oil in

Water pmulsion formed in the 11rSt] stage drf  ehiw without
perodlesk Indrediente conposi tions prepdr edwikcqr di rbg teg| ot
prior prt processes (12A) the polyol and/gr al o
are adferhrtd the oil or water phase prior Jto
ndue | 1o T RVERER! |7y at & dsogiiatdd it
corfpos| tlitdlinezal OF(@riakep! Slo exanpl e 12A5.® prii or ab263ype
TOTRUS ﬁﬁéﬂ\’opyﬁﬂﬂ%féité" 1_2A|‘vhl.|uf actur{r g gyt fjod 7895
ST-Cyclomethicone 5-NF 5.00 5.263
Cetyl Alcohol ' 100 1,053
Sorbitan Laurate (Crill 1, USA) 4.50 4,737
Part 2 .
(Part 2A = 70%, Part 2B = 30%)
Purified water 38.7525 ’ 40,792
Cetomacrogol 1000 BP 4.50 ' 4.737
Citric Acid, anhydrous 0.040 0.042
10 Potassium Citrate, monohydrate 0.160 - 0.168
Part 3 ‘
11 Propylene Glycol ' 20.00 21,053
12 Phenoxyethanol 1.00 1.053
13 Clobetasol Propionate 0.0475 0.050
Part 4 . .
14 Propellant P70 L. 5
TOTAL 100.00 100.00

Manufacturing Method ,
1. Part 1 preparation: Add ltems 1 to 6 into the mixing vessel. Heat to
60 — 80°C and stir to combine. Maintain temperature before adding
Part 2A.

2. Part 2 preparation: Add ltem 7 (Water) at room temp, ltem 9 (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 until the Cetomacrogol has
completely dissolved (above 50°C the cetomacrogol melts and will

clump to form a large mass).



1. Part 1 preparation: Add Itens 2 to 8 into the

m xi ng vessel. Heat to 600C and stir to conbi ne.
wO/R0624005 t enper at ure before addi ng C obet asol PCT/AU2005/001321

Propionate. Stir until dissggved then increase the

tenperature to 80-850C in preparation for part 2

< norpad 2 Bsdrafot PORER EREIF LR Bl £k

a mxing vesse on
until a clear [ 1,S...f.Qr ey sification:
Stir part 1 vveplaw %ﬁ?ﬁé‘@”'?‘ﬁtﬁ%&é%ﬁ&%r) then add
part 2. Initia] dd rt. 2. at a.,slower rate. During
part 2 additi ?r?,ry%gﬁé’f’ﬁged“‘aﬂ ?12%/@9&?’3{% cosity wi |1j
occur .t hat require an. jnereased stirring speed,
f or acgﬁgP@rr{%ntQ,zaq63Qn§dﬂ@aﬁﬁgp&@ﬁ§m xi ng. 4. :
Honmogeni sation: Stir cool the emul sion to 400C (cool
at a fredrh2A gddidion: Addepart Bontedbairsixingreeasel RarbRAi rhay be
the avergge i ' 1S o Si Fe r Xi .
particle sl ggﬁf@é@h@%ﬁn& @? Is?lvlg'lggp%%}og%?@ﬁ/vff%mot, or if
25C. TABliEwEs prévid@3ly préparedrandl had cooled to room temp.
5. 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 uS/cm, if not, increase the temperature.

Allow the mix’ing vessel to slowly cool to 73.0°C. When approacﬁing
the target temperature (73.0°C) the cooling rate should be no more
than 1°C per min. This should correspond to the maximum clarity of
the emulsion. it is also the point where ACondubtivity changes from

a large negative value to 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 completed 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 after the Clobetasol has dissolved and add to the
mixing‘ vessel at a rate to 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.



ci- mN S Ti Oexanple 12B Manufacturing Method 1.

Part T preparation: Add Itens 1 to 6 into the m xing
W@ e@sob4093eat to 60 - 80C and stir to conbi ne. PAVHALR@BM01321
- tenperature before addi ng Pgét 2A. 2. Part 2

preparation: Add Item 7 (Wat®€r) at roomtenp, Item?9

Citric agid, anhydrou and ltem1 Pot assi_um .
Taigd shaws ﬁdﬂ@ﬂ@&qé‘?*ﬁw Hazssarel) ‘9’8§i AQinhesiien acegrding to
odBble B P o lion P h PEhOTRICRH SR b e
inveotip.et el y di ssol ved (above 500C the cet onmacr ogol

melts and will clunp to forma large nass).3. Part 2

separation: Performa weight check on part 2 then

split into Part 2A - containing 70% of Part 2 Part 2B

- containing 30% of Part 2 Cool part 2B to 20 - 300C

(ideally 20-25 0C). 4. Part 2A addition: Add part 2A

to the m xing vessel. Part 2A nmay be added i nmedi ately

after dissolving the Cetomacrogol when hot, or if



it was previously prepared and had cooled to room
tenp. 5. Heat the m xing vessel to at |east 80 - 850C
W@ pasn249s- part 2A), with good m xing and hol dP€AU2@5/001321
m n Wien neasuring the conductivity, this will be <
100 S/cm if not, increagg the tenperature. Allow the
m xi ng vessel to slowy cool to 73. C. Wen
approaching the target terrperature (73 OOC) t he

cool i ngTratershoutdfenooretham t0C per—mn. This
shoul d corteppéri@Etp |t e 41gXi mumgcl are By of the
emul sijong |t]i §&ESO |the ?;b%l nt M@’er X)@(m@uct vVity
changes "%r DN SSIAE gosing g3 Eve Vf_aEue “g’t‘g?)::,i; clonst ant
zero. |6.5Add|2 Eanzef E|PqEtS 2B: Vihen %’hgzvrgéélg‘lg vlessel
reaches 73| 0| D&, g BTy 8 part Zps(weizk3s ;| 250 and
i mredi|at @l y DS &I J12 2 al i @@E@ n§=c§“i Ne¥Ess8ls Addition
of partt 2B|s|®8lDeketcdms 8t2d 3kt hish 8@ < The
t enper@tup e pf—the—mxtiure—shoutd—be—about—60 at the
conpl e ok i’aL paBt 2B 4dditi éh. 7. |Additfon of |Part 3:
Stir coot—the—mxing thasei to35—=406C——FPart3 shoul d
be pre\g@gst/ preparéd by adging Itlems ¥ to [L3 into a
sui t abife ¢'eskel and hedt i ng until tlhe Cllobetasol is
di ssolyed, "Cpol part [3jto < 300C afiter the C pbetasol
has di mgl,‘%j ant add tio thedm xing vessgl at|a rate
to takl€ af |l kast 5-10 fin. 8. Stir lcool the mxjng
vessel| t® 25(- 300C (|240C preferablle). Pegformp
wei ght|echack| Base enulisi on shoul d be nmignt ai peld at 20
- 25C %
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before filling. Base enul sion should remain

honogeneous for at

| east 48 hr without stirring. Table

wd 20homM98 nonth stability data associ at ed w t PCEHAU2005/001321
conmposition according to exgnpl e 12B; a conposition

prepared in accordance with

' nvention. TA fﬁﬁ; 5 g;%%(:{ %:alg)alp\e b’s&egeg?gttm apﬂ\ée lngredlent

HLa0auRE “BhORBLRUBNLLL Uhich are both

APPREI T

Cloﬁélra%fa prIbRAL B Bl

preservati ve, phenoxyet

ne form of the

mmTJ ¢ i-m

roudinaly\sedyseal, arenoot aﬂéﬁedéxy thg phiysicphfosimeatl the emulsiont (he. prior
comnposi tion
- 13 The physi cal
;_:_)@,{1 Ri{3ty of the forrrul atlon prepared according to the
methods of the invention has been confirned using a
Tur bhve phyisitalsiehiliysofaheFpwaulatior prepared according to the methods

of the invention has been confirmed using a Turbiscan Transmission Plot Wthh

art S8R et b SiinB Honoufis s

S.Us

GIE\*

shows that after 4 days, the dispersed phase is homogenously 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 Alcohol)
-Part 1
Petrolatum 5.00 5.00 5.00 5.00 5.00
Mineral Oii 5.00 5.00 5.00 5.00 5.00
1sopropyl Myristate 5.00 5.00 5.00 5.00 5.00
Cyclomethicone 5.00 5.00 5.00 5.00 5.00
Cetyt 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
Water 58.80 58.80 58.80 58.80 58.80
Ceteareth-20 4.00 4.50 5.00 5.50 6.00
Citric Acid 0.12 0.12 0.12 0.12 0.12
Potassium Citrate 0.08 0.08 0.08 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 100.00 100.00 100.00 100.00 100.00
Turbiscan @ > 4 days Creaming | Creaming Slight Stable Stable
Creaming

Example 14

Using the formulation set out below and made using the procedure

illustrated in figure 7, a phase Il clinical trial was conducted as described.
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Using the fornul ati on set
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a phase
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Propylene Glycol 17.90
Phenoxy Ethanol 1.05
Desonide (micronized) 0.05
Emulsion concentrate Total 100.00

The randomized phase II clinical trial involved 106 patients demonstrating

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

followed up three weeks subsequently. Patients aged 3 months to 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 determined to be as foll

Oows:

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

Erythema; O or 1, and

Induration/Papulation; 0 or 1,

and -

[SGA; minimum improvement of 2 grades.

There were multiple secondary end

points.

The Part 2 results 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
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Exanpl e 15 A 0. 12% bet anet hasone val erate sub-m cron

emul sion fornmul ati on was prepared to denonstrate the
W@biokioe4p9% 0 di ssol ve a pharnmaceutical ly acti vePeman2o0s/m01321

the oil phase. The foll ow ngsfornul ation was prepared

The formul ation vvas prepare according to the

f ] d 2. S I
$B0F Qo beBAR S BoR veaponsa e, lon 6, placeb i s ‘aLied. The
resE@n@él?Qteaﬂﬂtrﬁé Uésé&ﬂﬁé'foﬁhﬁlﬁ%ﬁ Q/?ads 1%&!@9%%8?& ﬁ’ref expected rate

eaker mbi ne It 7,
(538 y@bﬁu&eﬂ?"/cw fThe éormulahgna@ccdmﬁpg)to tthee invesndion pBreme stiprising

and Ue R o A E80eBip aPAE T e FSsetineana 't e

congw@ﬁnmg iy. Conti nue heating and stirring to just
past assenbl terrperature approx. 740C). Renove

t he Aeﬂam% batamelhapeng valemipl sbemmion eondsios fomugation was

oGRS B RS AR, RS0l DA PIERS e

~ the(alipphiame. THe folloWiPg)form@ation @@l prepagNC. Top up with

water to account for evaporatrve oss. Test pH and
adJ ust to pH 4 (|f requr red) The physi cal

It gracteristi Lb the—fornutation s sumar{sed—as—
[l ows | Neion it w4 e gRmeeci afed that (the
Nprqcess o he | nventi on all ows the ormati on of a
stable oil-in-water picroemilsion or sub-picron
me@tyédmr%ﬁhyhPéBerms f gEsealel 5%%| usi on of 40.00
BRI S S VRl B BTt o T oam Ry be T
3 [|Mineral Qil Drakeol 9 - 10.00
4 [Sorbitan Laurate Crill 1 : 4.00
5 |[Ceteareth-20 Cetomacrogol 1000BP| 5.00
6 |Cetyl Alcohol Cetyl Alcohol 1.00
Purified Water Water 64.18
8 (Citric Acid ' Citric Acid Anhydrous | 0.11
9 |Potassium Citrate Potassium Citrate 10.09
10 [Phenoxyethanol Phenoxyethanol 0.50
11 P70 Propellent 70 5.00*
Total:;; 100.00

The formulation was prepared according to the following protocol:
e Combine items 1 and 2. Stir until completely dissolved.
o Additems 3,4, 5 and 6. Heat to 60°C and stir until dissolved.

e [n a separate beaker, combine items 7, 8, 9 and 10. Stir until dissolved.
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di spensed when the resulting product is in use.

Mor eover, the resultant foam appears stable and
webdoeoe409®. It will be appreciated that the scP@EEAUR005/001321

the invention described herg&n is not limted to the

speci fic enbodi nents described herein in the exanples .

2. R s§li A vB% HFRENJateh hAgk B Pt fenl YERaFE.
t heCortitRit $thAnd @heli Healtiay svHilleAebbididg ths Rimsaraturbind e

preparation of "an oil in water (OAN) m croenul sion or
suleandgetyityenul si on conposition for dernmal delivery of

B us AT &b 58 ot el bR berat
I Nqlaggicxd 74t Cl.eRemovaahefeniliSiod TR heanahdpldt@d & a cool

animal, mneral or vegetable oils, silanes, siloxanes,
est¥W®r. fatty acids, fats, hal ogen conpounds or

et g ahg o ARk teBRiRG WE R A Al toe Empepture
| eagiherpbendiystivitphe bi & nsaxiraat @ppré@ 7ACh7eve). -

honpgenei ty, keg heating the mx of step a) to a phase
as selifsiop! iedpYs.aflopaip With waterdedgccetinuipr evgpgrative loss.

. - i t h
R ontaobl End Asus B GH AR RARIRET i h oater o

m croemul si on-or sub-mcron enulsion, ¢) allow ng said
m croenul sion or sub-micron enulsion to cool, and d)

Thexplaysiepl gharagtarigiostthe doraglation isrsuninasised agrfollows
sub-m cron enul sion at a tenperature between 20C and
sai d phase assenbly tenperature, said third part if

____conponen _ )
Appearance Translucent , water thin emulsion

ForArg&ssary bei ng prem XesMgnd heated until the

‘nts_are_dissolved and

pH (@RT) 3.97

DLS mean diameter (nm) 64.0

SPOS (% volume > 0.5um) 0.109

In conclusion it will be appreciated 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 invention.
described herein is not 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.



i ncluding at | east one conponent selected fromthe

group consi sting of nonsurfactant anphiphilic type
wa@eoppoedegy surfactant and water with the provi BOI/AG2105/001321

when the third part includes-water it also includes a

non- surfactant anphi philic Type conpound and/ or

surfactant. 2. A process according to claim1l wherein -

said second part is added in two aliquots, said
cLAMstuot s preferably being of about 70% and 30% by

wel ght of the second part.3. A process according to

claim2 wherein the second aliquot is added after said

1. M X QRGBHsE R tAé predaratieh OF &rellSh Q/Vhtbﬁ%OfW? NRflero@nudsion or
tenperature substantially below the tenperature of the

subfmiosen aleinydsion LHamp@sidon aferd denmalsdlelveno ekdatelaasé one

. 1 5 t I Ly f b t

pnafihREEh oG RELE Mo by R SRR BHE s 1°

sub-m cron enul sion structure is fixed. 4. A process

5 ABRIE a1 B3 o B i AP frp gonsisting o
anirhial, Siirkak or regPtdllOCSIRS sianes dsldxdresarstamde fafty acids, fats,

clainms 1-3 wherein a pharmaceutically active agent is .
halegan werrapPwndsi o sdk@ndatedr rlcaolsy ghecene e dreiendipophilic
surﬁag{aq'ﬁy 9Rg of clains 1-3 wherein a pharnaceutically

act1ve agent is included in said third part. 7. A
process according to any one of clains 4-6 wherein

Ly L AR I

achigedichogergityany one of clains 4-6 wherein said
pharmaceutically active ingredient is one or nore

wat er insol ubl e conpounds
b) heating the mix of step a) to a phase assembly temperature in the range

of 40 — 99°C, preferably 45 — 95°C, more preferably 65 — 85°C 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 2°C and said phase assembly temperature, said third part if
necessary being premixed and heated until the components are dissolved and
including at least 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.

2. A process according to claim 1 whérein said second part is added in two
aliquots, said aliquots preferably being of about 70% and 30% by weight of the
second part.



selected fromthe group consisting of corticosteroids,
desoni de, cl obetasol, betanethasone, vitamn D
wapabogwes and vitam n A anal ogues. 9. A pr oCceBGI/AU2005/001321

according to any one of cl a 1-7 wherein an
occl usi ve agent i s present In said first part. 10. A :
pr | Us.L. V.
3. Doduproedecitdidi 8 ot 2vhallel Mdssdoth Bfidedi i fiaga arer

said mrurbeminulsgort hnr SUbBSIIOD(ﬁn a@mbisian rsa foimed, pnra temperature
royp consisting

Suba%d uﬂ %{%#%etaeir%pé}gﬁm‘?&shﬂee £ ali %@t; andat asnap&(@te@o as to
red@ﬁoxy?v%rﬁg%m@%hﬁﬁre B@ﬁlgone od | p'})ﬁz}ﬂﬁ lIS’ low about 60°C

whevaby Hud ariceetulsioh @msabahieren efnuPéibn sfa€iureiefiesabl y
45 - 95C and nore preferably 65 - 85C and mxing to
"honogeneity, b) heating a second part including water

4. and\ ptodesasdcoonding \td ra?grhcbﬂ\e of slairhact-8Mndreirfa pharmaceutically
nperature of 40 - referably 45 - 95C, and

aCt'M%@S%’F@f'@?'H@?Q ipsaid f8‘§U® nd mi xing to achi eve
honogeneity, c) adding said second part to said first
part at a tenperature of 40 - 99C, preferably 45 -

5. 95@cpreaassancerdingfterayl gnassf claiBe B twheyein a miwmmaceutically

actif SpgA BIFER0K T BuE BEMITAIY cper at e, ) ol | ow ng

sai d m croenmul sion or sub-ni cron enul si on to cool, and

ul HtRs Putnel a8 Bl B i3S BBl Mogmaceutically

acweagenarsumua@d irp 8hid tﬁm@ggnasserrbl y tenperature

7. A process according to any one of claims 4-6 wherein said
pharmaceutically active ingredient is insoluble or only sparingly soluble in water.

8. A process according to any one of claims 4-8 wherein said
pharmaceutically active ingredient is one or more water insoluble compounds
selected from the group consisting of corticosteroids, desonide, clobetasol,
betamethasone, vitamin D analogues and vitamin A analogues.

9. A process according to any one of claims 1-7 wherein an occlusive agent

is present in said first part.

10. A process according to claim 9 wherein said occlusive agent is
petrolatum.

11. A 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, siloxenes, esters, fatty acids, fats,
halogen compounds or alkoxylated alcohols, and



said third part having been prem xed, and if necessary
heated until the conponents are dissol ved and

w0 p@bgiongy at | east one conponent sel ected froP€T/AB2005/001321
group consi sting of non-sur ./act ant anphiphilic type
compound, surfactant and wafer with the proviso that

when the third rt includes water it also includes a

nomrfraefeamorﬁﬁwwﬁqt@@stw FeleanRRRe ogﬁe/—o$g°d0, preferably
45 —S'@‘gﬁé%trﬂ%or fABbRY &5 LBaeBl &y iﬁﬁ%ﬂ%‘Hbﬁiog;Bpeﬁy,

sub-m cron enul si on”’conposition for derna el1Tvery of

at H)ebsatingne pbeomhgeawt ircdldipg awaieveandch@teldashione hydrophilic

i ncludi ng an oil hase di spersed t hout
surfgnizst tood: fPranarapRacet Adr udoire, RICIPERN 4he SEtErand more
nsj iaﬂﬂj"' -'%md “vegetable oils,
pre%{r?%ﬁﬁgg?— g?%xane@ﬁ”@@;@?é@ep‘gﬁy agceﬁ){ggy’ ?ats, hal Ioan

corg)osddipg@aichbécond pardo shiofivet part and iempesaisire 040 — 99°C,
| i pophilic surfactant; and said water phase includin

pref@[ralq_nlga@ﬁ —oRe° Gy ardgnpere @r %f@fﬁ‘t%h_tt%t‘_, 80t é/yiﬂh,q:gntinuousg mixing
unBbl YRR BL 36k AT AR Wpnddi assomby
temperdtacd,ant .to the at |east one |ipophilic surfactant

bei pg ?npproxi tely 9.0:1 .0 tg 2.0:3.0. 13. A
corfdoSHPVEIY SR 6?‘8?9?@“%‘5‘0&%% RIGIAR LB YISigR;tg cool, and
Surdya H H 4 hh! C,
)7 B0gHaCa RS AR BOHiA HHCRor SRt o Sl BRLAESBichn ot 2
temperatupe ébbvedr yodrat ieegreraiure aandl $aidsphiase Assemmptystamperature

SRR, T bR b P, s
co Ridigrd HisHoNRC hAatindadingnatiddsh enBesorRpoléfaddiécted from

than 10. 15. A conposition according to any one of
the gretmeongistirgy phadursHgcianp papRiRNlin typal aompeund, sudgeiant and

watdf Wi % BV URE wHerPfHe tiRAPARFhLGSS WiktSr [t'hiso includes a

non-surfactant amphiphilic type compound and/or surfactant,

12, An oil in water microemulsion or sub-micron emulsion composition for
dermal delivery of at least one pharmaceutically active ingredient 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, fatty acids, fats, halogen compounds or alkbxylated 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 to 2.0:3.0.

13. A 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.



water. 16. A conposition according to claim15 wherein
the pharnmaceutically active agent is one or nore water

w0 p@eloedob® conmpounds sel ected fromthe group cPOFABRI08HO1321
of corticosteroids, desonid cl obet asol
bet anet hasone, vitam n D anafogues and vitamn A

14. 51 2 ROTDBSHN ARCoTHO S8 BT AbdedtAeralT Jrepdriaic surtactant
hasP88 HLE Suhibetadfde¥@titdn PO28Rd tAS hybrssHIRO8LEA&ANt has an HLB

according to any one of clains 14-16 wherein said
numipeir ofegreatar ¢ladn yOacti ve agent is in said oil phase.

19. A conposition according to any one of clains 14-16

wherei n said pharnaceutically active agent is in both

15.5aiAl ebmpBbEsA @&aom«'\gg tRtgly seof 2faimd cPrmgsindleding a
according to any one of clains 11-19 wherein an

phasmacesticallyagetive iagenhovhiekdsi inselible @Irl opliagearingiy soluble in
wat%EnpOSi tion according to claim?20 wherein said
‘cl usive agent is petrolatum 22. A nethod of nedical
or cosnetic treatnent of a dermal condition including
applying to the skin of a patient requjring such . i
16.1 r dhicREmOsiiprepeerdingetoadig iRt Sowhereinithe pltasmaceutically active
J; CL.0 | s = 17 e [ 0 I
gt oG Bt o &, oy et ite B pLBRE NBEGHe RBm the group
conisigdingd b orticostatonis, qdtasile, nelbbetangl, dretaimetiphssw, vitamin D

(iii sperse _l%wrorgghou a water phase said oil phase
a”ﬁ?&'—ﬁ‘%ﬁj"f‘ Vigmneafn €Sf thegroup consisting of
animal, mneral or vegetable oils, silanes, siloxanes,

esters, fatty acids, fats, hal ogen conmpounds or _ .
17.al kbxgompesitiancenodrdingaid anyl eagt obridaims 14-16 wherein said

pharmaceutically active agent is in said water phase.

18. A composition according to any one of claims 14-16 wherein said

pharmaceutically active agent is in said oil phase.

19. A composition according to any one of claims 14-16 wherein said
pharmaceutically active agent is in both said oil phase and said water phase.

20. A composition according to any one of claims 11-19 wherein an occlusive

agent is included in said oil phase.

21. A composition according to claim 20 wherein said occlusive agent is
petrolatum.

22. A method of medical or cosmetic tréatment of a dermal condition including
applying to the skin of a patient requiring such treatment an effective amount of
oil in water microemulsion or sub-micron emulsion comiposition including at least
one pharmaceutically active ingredient, said oil phase including an oil phase
dispersed throughout a water phase said oil phase including at least one of the



l'i pophilic surfactant, and said water phase includes
at | east one hydrophilic surfactant, water and
wopitcozabs y a non-surfactant anphiphilic type POAU2008/001321
the wei.ght ratio of the at léﬁaSt one hydrophilic
surfactant to the at | east e lipophilic surfactant
mately 9.

’ groBSi&%s?s%boéfj anlmal,ymmeoréflo'r (\)/egtggta%leobﬁs',os'ilanes, siloxanes, esters,
fatty acids, fats,'halogen compounds or alkoxylated alcohols; and at least one
lipobhilic surfactant, and said water phase includes at least one hydrophilic
surfactant, water and optionally a non-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.



