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SUGAR- BASED SURFACTANT M CRCEMULSI ONS CONTAI NI NG
ESSENTI AL O LS FOR COSMETI C AND PHARMACEUTI CAL USE
W EHOseewAd FI ELD [ 0001] The present invention PEI/SGHES7/000284
to m croemul sions containing various essential oils in
conbi nation with an aqueous phase and a pol yhydric
al cohol, stabilized by aid of bioconpatible
SUGAR-BASED SURFA @TANT MICROEMULSEONSICONTAINING
phar maceuti cal applications. BACKGROUND OF THE
ESSERTTAD QOIS FORGOSMETIU ANDPHARMAGEIELICALL USE
i ndustries currently provide comercial products to
custoners in various delivery forns. One typical and
popul ar product is an_emnul sion such as those in
creans, |otions, andT§&SGHNIGALUREIR application. The
r
[OOOIj rg%ﬁnt?[eﬂ&%%ﬁncg{@laftg 1o ﬁ?ﬁf&@@'}l&é@g QOﬁ &Wac 1o st%lerétéaé oils in
combﬁxmtlma with dnfeeyuemdyphase andi aystlpigidrictajcohok stahlhzabmesld of

separation ui d ases
biocopBle BT BT b RcrAlrEPeIFonal il b ARG e Cypplications
enmul sion increases with decreasing particle size. In
this regard, there is a need for the devel opnment of a
new and effectyy j me this
dr awback. [Ooﬁéﬁgmoﬁgmﬁ%ﬁﬁov&fng i nt er est
in mcroenul sions has arisen as a powerful alternative
[0002]0 ®RAY persbil ahreant phiransetivdl indusirignduerehilp providediotahercial

for cosnetic and dr deI ver ste Unl i
prodygiscto SERAMSTSIAYanpy FBheOR A %‘aﬂqpyhf product is an
emullibAR BohSHs Sse 1Itl BRAMAS! q}é{‘&{y &xﬁi ée)fs fr WiSl apARIESS 'l"ﬁ’é’\ﬂemgn of
viscosity, and are isotroplc nanodi spersions of oil
emulsions foq umnmeslcphd:phmalmdal useds nylteacrompiwemﬂhtbﬂ gtucial drawback of

these JprpIS AEPRIPAPLE SFULGI 1 Geh RGeS HPHRUGR SUF et Mipjseibl iauid
phasés%) e VBHRE sdparddioh). MinCdeerAl) isd Raksilityl oF akinGilsidriacREsS Gulth
hase is dispersed in the conti nuous oil hase; ég
decrebsmg paitialecsize. Hh thiveagards theresis aineedfordhe mV@EwmﬁP neyy and
effecp ve geqlvgwaﬁfﬁé&ut% GQJQQ%E}% tﬁls %rz{v[rgal%f( di spersed in the
approxi y equal volune; and (c)

| -in-water mcroenulsions, in which the oi] phase is
[000?d| sheeewt Yearsthe STOBRRS MUBER IR BNBeRulsins Bas qr’éergaa a powerful
alterrdbV & I onS SRt Qhul@foh?aﬁd"%t ?&Ehtﬁ?céiﬁlﬁﬁtéiﬁ)r BOdnedtci Al drug
ant 1 oxi dant and antim crobial agents in cosnetic and
delivatyaystame.uinbiké masmemmtslmisemg:rmmdgonmre opt¢allyftransparent,

consungr ause
thermodynam1caﬁy stal‘):le possess low viscosity, and are isotropic nanodispersions of oil and

aqueous phases stabilized by an interfacial film of surface active molecules. The structure of
the microemulsion is classified into three distinct types: (a) water-in-oil microemulsions, in
which the aqueous phase is dispersed in the continuous oil phase; (b) bicontinuous
microemulsions, in which microdomains of oil and aqueous phases are interdispersed in the
system with approximately equal volume; and (c) oil-in-water microemulsions, in which the

oil phase is dispersed in the continuous aqueous phase.

[0004] Natural essential oils that can be used as potential antioxidant and antimicrobial
agents in cosmetic and pharmaceutical use are the growing interest of consumers because of

increasing concern about potential side-effects of synthetic additives. Generally, emulsions
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I ncreasi ng concern about potential side-effects of
synthetic additives. Cenerally, enulsionsare used in
woradovpokot i ons, facial toners, shanpoos, perfREESGZNT000284

soaps in personal care applications and in

are u§dddn keIt lbGads, fepll tarts, @lnmp‘oos petfaineound epips &l parsmmal care
These benefits are |ev d by. [

applicatgngmd Mgepniceptica ﬁ%ﬁw ipps gl exioBise] e Sr%sge"%n fits ae

usualgéﬁﬁiuek% cé gx EﬁSlf(ﬁgoﬁ Bﬁme‘@lﬁl{%dﬁﬂrtb BHSKER MO8 esSinkil §Me used by

sweet al non , castor oil, and
dilutiag thenowltkewanellls aaitieranld su¢heas sayip:lay iolgswéreit glninelnadl, casterml, and
in for, a rpti cho essenti al
apricqy e Ol ™ BrerapaBiim S EROE Hecr kb for APRFBNE | Thegsscarch of

essen@iﬁi éllﬁgis\éd et B A 018 IndPeB g ﬁ%ﬁﬁ@@bﬁ@lsﬁrﬁde\h@b@dsy@@m ®een
hei r fsychol ogi cal and physical therapeutic

extenlswnb’fs‘tudse bevaus] ofthedr pyyahalpgicalgnd phpsel Agmansute berediss.
t he preparation of m croemul sions containing various
[0005(Jf agramaeneNe. 4,568,480 disdlsenilictprepakationl cﬁ’txﬂdrcﬁhﬁﬂ@d)ns containing
erivatives that may. al so contajn aH? addj ti

variogs,frpgrancsrand fipNaE allsivith sy aied Abenob Aprayadves &‘Gt @Y Giso gpntain an
addltg)lhglf SrabhYe Prdsd an’%geﬁa\%lsg‘ht gcfni%ﬂatt@bb Qi iﬁr@fér N80 30 wt %,

erivative ester % of a \ase,
of thalkontylaed phaer@@dama%/watter alaoudi 0Go #0 wi 0o vf ar%ud)phgsnyabout 30 to 90

oSS R TS REIE i

t ranspar ent perfurre formul ati on containing water, one
[0006]r Wi BatentiNophtes, 25 disejpsen e algphal: fregttranspasentaeluge
e cati.oni c urfactan , ,
o TR SIS DR BBt B LR BB ool Bimr

catiofit ls@if&dtsnts, . ndon-iBaic e Gifadvent, ind Ahphotkdic dudadtastesittalittle or no lower
anti bacterial oral Q,bégl ene conposition ¢ lgpn si ng
Y;

alkanglsel Uit Brsetddn- ;704 QA8 shisclosesamaptipacteral gra guea%?maﬁsmon
t t
conF R ERIBPAEL] FERLILAIL Qs SRR BRI S pdn v

aniorlit ﬁufal@ﬂ:htsn;hclli\bs sa@liBR dpdecyl slilfat amdessdlanmetradqwf pofage. U.S. Patent
aner in.mcroenul sion formfor cl.eani ng.and .
No. g Bl firef RS han Birposs b RO Paierarer e B g saging
and dNnAEEH Har@5ureRe € Whichl m&) incluB0 1 458, By whiHE SLREHRAAL oil,
ingredient with a mxture of at |east one ethoxyl ated

perfumenos lepisirecaghanf lagrtedwnt withla mixtury of ad fleaseene athoxyl&yon-ionic

& @
surta AR b oS 0BASFE Woeh UG AT Mo 3T g
surfaStHﬁtfa%C‘gfr?ﬁé r@;%\&(l)}a@dm hibed ﬁﬁpkﬁiter&@bﬁﬁhcﬂaﬂt dshtﬁ alhﬁl‘i@ﬁerﬂﬂ agent in
to 0

the range of om0 | %2%%91@5}&/51@#18 U Sk P%{eléql\é%p 902 756 dlsc'loses fhe preparatlon
ofa Jl&? G H&rﬁﬁ% ¥ stﬁ%l@ g#lﬁ g@r%?n&ﬁ@& G- Wa?e? nﬁ}:}oein'ﬁls‘i@{ fot the

m croerm | on I'ng e ect 0 ear
flavokiey effage$ cleanbeazlemgagccmtalhmgat leﬁs& 3Wtwt% of flav@val wih bt least two

non- ¥ g ke e IR SRRl AAAERS (ALY aeen 9 to

18 sueh b®Tween®, Span®, Glycosperse , and Polyaldo® series produced by ICI.

[0007] The applications of essential oil with prior art formulations have some drawbacks.
Due to the relatively high content of the oil phase, the skin feels more sticky and greasy
(especially oily skin) and its skin absorption and shelf-life is relatively poor. Also,

macroemulsion formulations containing essential oils that are commonly used as cosmetic
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18 such as Tween , Span(r), dycosperse , and
Pol yal do(r) series produced by ICl. [0007] The

w@ppbiz®sé ons of essential oil with prior art PCT/SG2007/000284
fornul ati ons have sonme drawbacks. Due to the

and dr@d @dlivés} yehidlghare aRb eitrmolytahticaiyl unplableeby rhii@lysddatescence and
feels nore sticky and greasy .(especially oily sﬁ

. ! : i.n) . '
floccylgtion.t Brapletsizgn airpiahdaresn (risablytL 1020gim ganesy repylijag yp a cloudy
or miﬁ)@psro'l o S‘bbtgﬁﬁ{ QISP 1E 85 lcﬁﬁ:'iﬂgéﬂﬁg @t frore stable and

essential olTs that are conmon y used as cosneti cand
elegatit erguldi@hipredugtsv dhioodee 0 @deceaths draphes sive dy a dedicdlléwel, special

uqstable'g% m?gnl . coal escence and floccukation“ h
exterppl sppigy 1sngedsd by & NRRCHCRTIRIEY O 4 igh BESTYC FOmgES i he poor
solulfil"i’t? QI wate? Shtolibor dpadngly WaEY sOFubl¥ dokeSOAnd pafmaceutical

Obfaining a small particle size is one inportant issue
ingrefligntsintoequeais|phaserrdlusions ssrﬂlsoa]wgaldnclpnwngéwr fqrgosmetic and

or der. .educe the groplet siz [
phargicetliof! Agfieay Soaert P P Eor i okl Fof Rt Sl ffihonty used to
obtaifll)dREirédl cocdtitafioR i fostuRtibayIOgeni zer . The poor

solubility of water insoluble or sparingly water

ol o . : . . .

(00080 E06: G RRTRScrGorRicR SR RE AENER) ad AU B Tolrphita to
macrbanulsohs,fthey stibishaet isoma prbbdnar tomobat M.Al Thevdmmer af al., "Sucrose

gystens. Ql-in-water macr enuls'onsﬁ@ ve been
ester/BamBHP i asaoTBIGBE SIES HECP ARl e LHY g gmep of

bicor&%mﬂ @ilcones." [ROD8Hioka 98urRRs I haPhEEAREU 13T OIT 7S )86 @9%6)

ave very good advant ages conpared to nacroenul sions,
desctitres yhesparfarmhnsecofsueresgpestdss tniormulateohigeoenylgionsTipaasning water

et ah, "Sucrosg esters/c fagt an LBl | S .
S 5¢ SR SETARY ST HFARGH Ak TLBEERTHE AR v pion
amoWitE SNk RUS colsutfaéthiit@Sed fdr MieedudRist Ostad-babed ifiatoebilsion and

Phar maceutics. 137, 177-186_ (1996) describes the

relatip.glymrrﬁ’aﬁg%@rqﬁmgsj@m gt.glggi@§p@ have sgnfedppitationg of practical application.
The rg}sc(féq%gtn%:oﬁé (g%l?rl&%QBQL §'Ia Ilncgeadgﬁo? ﬁ,S@@,qSG ge%?éydrecpﬁgi?%? ?élﬁively

ase wt S as co-surtact ant
high tepémtalf suactanti ghl @rnufacansfsomelimaotaisag atlorgurchetidrsmn the

. used for the sucrose ester-based m croenul si on and o
skin ] e PRI, SPUNeA e GE T 8 B PRI iR HEPRES G to 70 °C.
The 4de'Br LotV eRASnA anBhR G uHE&hNE Bmlihéats irOik deT@l’%gnt effect as essential

m cr oenul sions described in U'S. Patent . 4,568, 480
compments o€ pacrecmulsiong describédin .8} Pathitdfosc 5468425 and 5,707,610 is a

..surfactants and _.co-sutfactants sonetd nes _causing .. . .
i PG e BB 5 R 350 B AR R oGRS Bpems ichcin
pH-dep@idleht seh@fivitfaYU 32 Phewt 19bs. 61328, 17¢ ahé 6 300,766 idesckibed above employ

range of 50 to 70 OC. The use of conventional anionic

a complex surfastans syrism aywall 85 boing petentiallydaxicapd upstable and may be

I al . n 1 G ORer [ ( I | :
harnH38 B B BRABR N T SRS 9 B GRE SPRfar P quie
sensitivawbraipehatabsausd of the Hedvedsirgysusfactantesahibilitgtwithninofasing

ot her active ingredients includin
temperature, which ofeten shgows a phase inlvers{olfll plhel(i;omena. This phase inversion
phenomena by non-ionic surfactants can cause some problems for the exploitation of

microemulsions as cosmetic and pharmaceutical delivery systems.

[0009] In view of the foregoing, what is needed are materials using microemulsion

formulations that are biocompatible, non-toxic, and clinically acceptable and the
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pH dependent sensitivity. U S. Patent Nos. 6,323,171
and 6,902, 756 descri bed above enpl oy a conpl ex
W@ pazwant system as well as bei ng potenti al | RCT/86G2007/000284
and unstabl e and may be harnful to the environnent.
micrddntulsienitkdf shvaldbeatemperatnte-insenitive 411 wids wirfga Of sumhseratures. The
guite sensitive to tenperatuyre because of the
curregiayvendion sgtisfips these and oWeT 18585 ty with i ncreasi ng
tenperature, which often shows a phase inversion
phenonena. This phase inversion phenonena by non-ionic

ol of a1 on RUEE SPRLREEY BRETREE BRI

[001P" aTRRGR4H SRlenfSl phro0ldks 8 VatRBMmulsi AR hak Pherin8y Rimit B@bility,
f'oregoi ng, what is needed are materials using

optica transparesyiand téroperaiuee-insensitivitat Zeivantaessslyptheimiceoemulsion
ot R LA AP RRLER) o Alr o s

tenperature-insensitive at a wi. de range of ) X
[001t]e e Faghu ireane eppRodimentethe ProfeRIHRYHHOB REqVddss agnicrRegplsion for a

. - BRI EF SUMMARY OF THE | NVENTI ON [ 0010]
mpw%ﬁ%pg%ggéhgﬁﬁ v%n'ion provi des a m croemnul sion that

S e D e e b serfiaed e FORRE B0 3 sucrose

' by dsidB dRd 9 e6mbRAk Meres formation and is
eﬂm@%ﬁ%ﬁ@%gn eagy to prepare and use. [0011] As such, in

one .enbqdi ppnt, the present ipvention provides a

m chjéWS?é o°nW/fV¥)?Paap@8€Y‘%§lal%’E‘Bﬁi cation, conpri sing:

(a) up to 20% w w of _a sugar-based surfactant selﬁcted
,a

f r ofp) Rdo §9P%upy V! an ailitelesied feam dhe grgpp gf a4 gssential oi
[ . LAk . 7 (b) up to 10%
pharfl Rtk TE b S BB BN RBERN, 8 W of “an
oil selected fromthe group of an essential oil, a
phaﬁﬁé@éﬁ??%ﬁW&?“ﬁ@&eptabIe oil, and conbi nati ons
thereof; and (d) up to 95% wW w water. [0012] In
[0012er Irn¢eantaimsaspetts, the presqnt swention eandhirtherrcoownisé a vitamin such as

viar PR v BT S b ARt PO Lot thereor

thereof. [0013] In other aspects, the present
[0013}y Emetheyaspegis. fthe Presant HyyeRiqusean fHrthercpip@risgphictivg agensuch as

an an?{eﬁfu?{g%%l g;ﬂg %nﬁfb?ﬁlsc’é %J?Qgﬁ’gxgé‘akgj aoxtg{iﬁoid af) Ackitiangakh 'co@.bination

r conbi nation thereo
thereof.

[0014] The microemulsions of the present invention have excellent thermodynamic
stability that ensure a long shelf-life and are temperature-insensitive over a wide temperature

range.

[0015] In certain aspects, the present invention is substantially an alkanol-free sugar-based

surfactant microemulsion formulation.

[0016] In another embodiment, the present invention provides a method for making a

microemulsion for a topical application, the method comprising:

(a) admixing a surfactant and optionally a co-surfactant with an essential oil to form

an oil phase;
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[0014] The m croemul sions of the present invention
have excell ent thernobdynam c stability that ensure a
wo ovg/ozdeed f-1i fe and are tenperature-insensitiREN/SGEOT/000284
wi de tenperature range. [0015] In certain aspects, the
pr e@datding vendil pitask so sutes toafbtmh alcbyrsamaatdemutsion; had
sugar - based surfactant m croenul sion formnul ation.

[ 00@&;‘ A PORE J@ﬁﬁngfm%w@&fwo&aﬁlsmn% %P&nthﬂb‘bﬁﬂ&'f&% a

pr ov es a method for making a mcroenuision fof a

‘micrdzanpﬂmaﬂl application, the nmethod conprising: (a)

adm xing a surfactant and optionally a co-surfactant
[0017}1 t th MR8 aeRthérdmdimén, the prséil idiechtibn pefided  vaelof 09
the oil ‘phase to water to forma coarse macroenul sion;
micregmepil{ien, compkisig: and stirring the coarse macroemnul sion
to spontaneously forma mcroenul sion. [0017] In still
y et (anp i 20%emost ermrghr—bztshé syafaesmn teld:dne/cbfibmahe proap iofl@ Sucrose
use of a m croemul sion, rising: (a) up to 20%
esterwlbflpawwldsag a cempinaEe %regé ected fromthe
group of a sucrose ester, an al kyl pol yglucosi de and a
cont) matto d)ﬁ"/ot\lw/evrefﬁpolylngdriqpalmollO% w w of a pol yhydric
al cohol; (c) up to 10% w w of an oil selected fromthe
gr ogy uﬁfto OPSH/HER drpdil Rlldcteddrdah eHeBR6@YST 4dshantial oil, a
acceptable oil, and conbi nations t ereof and (d) up
pharmaregtoal i/ ascepiatde oil randrrembinstipacthercefenda medi canent
for a topical application treatnent. [0018] The
pr eghmp to OFENWivowarain the neppiatree 6f medicamentdocatopioaf
skin problens such as skin aging, infection, or
appligatipndEatmentn19] These and ot her aspects, advantages
and enbodi nents will becone nore apparent when read
[0018}i t he prescat cimnptimyi:alg)a‘ dpgliekr aad add caicl f dkigsoblems isach as skin
h. f ol I BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0020]
agmgil“bfg?t@niors §%se-a pseudot ernary phase diagram of a

m croemul sion of the invention illustrati ngba stabl e
[0019}i cThesmahd pther dspeetispadvantages and embodiments will become more apparent

when read with the accompanying figures and detailed description which follow.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] Figure 1 shows a pseudoternary phase diagram of a microemulsion of the invention

illustrating a stable microemulsion domain.

[0021] Figure 2 shows a pseudoternary phase diagram of a microemulsion containing

triacetin illustrating a stable microemulsion domain.

[0022] Figure 3 shows a Z-average particle size of an oil-in-water microemulsion at a

temperature in the range of from 25°C to 70°C.
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[0021] Figure 2 shows a pseudoternary phase di agram of

a mcroenul sion containing triacetin illustrating a
W@ b@blozoowd cr oenul si on domai n. [ 0022] Fi gure 3 BEDSHG2007/000284
Z-average particle size of an oil-in-water

m cr oenul PETAHIED DESORIRTION OMTHEINVEYTION f r om

25C t o _70C. DETAI LED DESCRI PTI ON OF THE | NVENTI ON | .
L GéRENF\‘B‘%I@OZS] -The present invention relates to a

bi oconpati bl e, thernodynam cally stable, and

[oozslenmé@é&e&@mve&%}ﬁﬂeuteé% mb%c%ﬁfﬁdﬁ&legﬁeﬁﬁdyh&ﬁ'}cﬁﬁ& stBR, and

I'n cosnetic and pharnmaceutical applications. In

temperetur@insensitivedniverermuilsion forippieal aseiinsiosmstigand pharmaceutical

.substanti all | kanol - free.and have ].npr . skKi :
appli B cceRate o Menimner b iy S RO R ahpy)-rec and
have iifro0td slif miRIhess afill gédveBbIGh Orififatidhe ARV PEtegalubly, theeildin-water

~ for water insoluble, or poorly water sol uble ) .
micrqerl Benseane sspseially HacTyllior Waten yisplblee oy pQoshy; water spigble ingredients
.ot i
o B GHOETLSAY 1 FRAUARILGR b A AR Bl
form @potaneoligdyvwitht genflashakingt andstioing due te eveni lowasieefats] tension. In

the average mcrqenul sjon droplet dianeter Jis ut 10
certaii BSRESE Hif AVFTAES I CREBNLS %@Qt GomaT FioBttel 0o 108 .

enbodi nent, the present invention provides a
II. nmMIGRQEMIULBIONS a t opi cal application, conprising:

(a) up to 20% w w of a sugar-based surfactant sel ected

h f . . . .
002 SR o BTG RE Bl iEt bt g

appli¥dtiinOéondpr dg{hydri c al cohol; (c) up to 10% w w of an
oil selected fromthe group of an essential oil, a

oha . ; : . ,
B AR L pHnP Uk AR 60 o s s

ester umesdleyitpolyghenside and s cothbinatolytherebfal | y st abl e and
tenperature-insensitive over a w de tenperature range

(€. @) upTo 16% P of d HI¥BldricaleRbL @i N i nstances, the
surfactants as a prinary surfactant utilized in the

ey By TR 0Pt ol SR Bl g BFS RIS ol o

pharrfiadelifed Bricsepiablé 6, ahid @ombenationd therebfdndphi | i ¢ group
and a fatty acid as the hydrophobic

(d) up to 95% w/w water.

[0025] The present invention is thermodynamically stable and temperature-insensitive over

a wide temperature range (e.g., 5 to 70°C).

[0026] In certain instances, the surfactants as a primary surfactant utilized in the present
invention are sucrose fatty acid esters, generally called sucrose esters, which are non-ionic

surfactants having sucrose as the hydrophilic group and a fatty acid as the hydrophobic
group.

[0027] In certain instances, the surface-active agents (also termed "surfactants"), which
include sucrose fatty acid esters reside at the interface of the oil and water in the composition,
in the form of a microemulsion. A surfactant's hydrophilic/lipophilic balance (HLB)

describes the emulsifier's affinity toward water or oil. The HLB scale ranges from 1 (totally
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group. [0027] In certain instances, the surface-active
agents (also terned "surfactants"), which include
WGEowpoz®w4d atty acid esters reside at the interPCEEGENT/000284
the oil and water in the conposition, in the formof a
lipophilad) oe 2@ (tst'aﬁy hyérophilit § otitnt0 lspieyehtimglahleiqllill bappapd of bath
bal ance ( desc es_the enuIS| er's ff|n| -
chargcigpishigs. VHP% EQ*B? efaP{SI Teph Ty Ve il (v ¢ F’PB?n rophilic

smfa@:{aﬁ{s%hﬂ bi1RRRdri (6w) te?hu@s@or(st afRIHYB BYQ BI%QB ok 159 emWisttiErs equals

O representing an equa bal ance of both
the mngrta&amqm eft dnowsifiet b’obthmbs i¢s BhBIvalve, plus theowerght fraction of

B N R LN A R

to th@prekd i/¥Htion hdsemSHER Walu, suiteblegoistibifiZiag hh @Mulkion comprising
" enulsifier "A" times its HLB val ue, plus the weight
the agyepus pheseand ghanikphaseef thgcomppsiion.t s HLB val ue
(wei ght ed average). The surface active agent according:
[0028]0 tAIneorﬂngste ohe bnmerd émifodlnamtanf tHe Bresahtiiayersion thblserface-active

ol e T Bt 38 r o
whichGS @k %%\greﬁ belisil QHLmegulm@{a'm%%n@/W Qﬁuﬁfcﬁﬁﬁf&tglven 011) of

I nvention, the surface-active agent has a hydrophi
most dils apé hydrophitiiasaleents-L Bjus biatone ©n o embadimedtsathe lqompdsltlon

contis g o1 hg s bt PR AR B Ryt RO P o more,

and i@liong oﬁﬂﬂréﬁﬂb&ﬂﬂ@ﬁ)ﬂs Cthé 8bMFakitfon cOtins hbreQhsh GMe iPfabe active
enbodi nents, the conp03|t|on contains a single surface

agenh@rtd the weightad ayarage gf theiriileB valueeishetwaeaabawR andabanil 4 or more

14 or nore, and in one or nore enbodi nents, the
[0028)0 npoedrtaumaspeantaeﬁuga-mécesmfamnohepr&e_m‘ta@ﬁ aboiiti e w/w to about

agent and the we d avera e of their HLB values js
20% e pppisteray gbow 55(9 92’8%%5% X¥r Ingpeaspeet Spﬁargméwfactam

§
0 SRS USSR U NE SO KRB 1 1. 1

certagthather abpéétsuthw. surfactantsystspees 2 HIHR valugaf bétssenl 7 to 16 and
haV|n dro hiilic a

preseityy £ gty et StoRigy Tk 5 aient s g pa € Bfture of

sugafBdsead ki flkdey hai@ri%diff&mn ReBstiliedCdudR s forekamplRas sarf4didht which
s val ue of between ! and referably 15@g? hlg her .

has aTyabuerafGrandrenpthiephaying a value off ks ol sugheombinaiions areruithin she

] r-based surfactants having differing
“mp€k€ﬁ€ ‘ﬁ%&lﬁgﬁg "as for exanpl e, 1 surfactant which

has a value of 5 and anot her haV|§gba val ue of 16. Al
[003Q],, c fuitabip ueaase SHETsAREUdg TURTaTe MyEistets, sucrpse lapratep pucsesgioleate,

sucrds@ g?ﬁﬁda&n su({rgg%%ara?‘é‘ bi 2BbBbi ﬁ%m%e‘é? t Fx‘é?&réﬂ]? | g ﬁlcrose ester is

rose ristate, sucrose aurate sucr ose 0l eat e,
sucrose laurate. Those of skill in the art will know of other sucrose esters sultable for use in

the present invention.

[0031] In certain aspects, a sugar surfactant is an alkyl polyglucoside. The alkyl
polyglucosides are characterized by the length of the alkyl chain and the average number of
glucose units linked to it i.e., the degree of polymerization (see, Rybinski et al., Angew.
Chem. Int. Ed. 1998, 37, 1328-1345). The alkyl polyglucosides are commercially available
from Akzo Nobel (Stenungsund, Sweden), BASF, Henkel (Diisseldorf, Germany), ICI
(Middlesborough, U.K.), SEPPIC, and Union Carbide (Danbury, USA). Suitable alkyl
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sucrose pal mtate, sucrose stearate or a conbination
thereof. Preferably, the sucrose ester is sucrose

WO 200942946 Those of skill in the art will know RPET/BGLET/000284
sucrose esters suitable for use in the present

polyglav&ides ditlude) 83tldre hot l@xﬁftécﬁllo[la aspeaktsl, glﬁccfsit@{:lﬁ Cs 16 coco glucoside,
surfactant is an al ky gl ucosi de. The al

a Cipelapgyl ebesopide o1 arcem@mﬂa% fl@fq%f eforfhe @ﬁ@dmcﬁ@tf Hoelft thgalkyl
polygl}ugi edézcxﬁgi' ﬁ%l@i@&ésﬁ!l? ?ﬂéér?%}?ﬂefuﬁw ar F&)Pﬁ% AJ CQE gy Ny Béhed to a

egree o zat ioh
carbdrydhansdistribution (¢.g. Aptgymspe(ﬂfaanfpdﬂygluccﬁdde urfi8B8e.g37Cs. 16" ora degree

328- 1345 Th | K I
of p va?m@spg)Of befeAR 3 &9 &Bg&cgﬂ% PRy rr?eg\cﬁéoﬁ%%e;tﬁe %5&%%
poly%ﬁ%‘?‘de i6 E?e?@xllt%rﬁ ab&R BRI to ibgut §‘M wa¥.esbor ough,
PPI C, and Uni on Car bi de (Danbury LE#O

abI ucosi des i
0037} 1 e oot Rah uCGERUF R b Be PhSen o] b aco
surfadtad€ OBhedRefetre@td-shifad tants Miteddh Uit} sidion &r&éd’ﬂgidﬁfbﬁl a®GRAS
thereof. For the avoi dance of doubt, the alky

(Gengrsilly RegognizeseA prdpied by EDeloriuitable cofsupfactanty ymchﬂdm byt 353,80t 0O
hmltg(ﬁ go:;' ? ’pgglth?drlc ?lggﬁ’c?/l’su ?st fg?gﬁﬂﬁ)léé;& cﬁ‘l?ﬁﬁfcba?ﬁhgh 3 tHgydrlc alcohol or

| Spers uco
a sugap hlbshole Iy certdifBspkots, the ndcrdeguBnalf tlpm;blyml irvahti@ncontains a

etme 8 to 16 glucgse units. [ ed aspect
poly Wélc qefpl W%@? ﬁemiag’%le/g&q‘fvt? Pﬁ 0K o wi w
to about 5% ww. [0032] In certain aspects, the _
[003&1 c froemuprefeored asgect, ltee gihpdraralcahol st glyenlc Suisatile glygols include,

rfa The pref.erred co-surfactan se
bt OGRS R B Folcet o6 W s i e therdhr’ B
prefe'ﬁ%@%@;&'cl ek Assidceant Rypr neHdod bhﬁotﬁér Hpédig chemictoemulsion of

i nclude, but are not no limted to, pol yhydri c
the pzgsewsHBYENSiQR SOmPTiFesa t@%ﬁ@fm @COf@l,cfPﬁ‘}/%ﬁ glgcaapeohol , a
trihydric al cohol or a sugar alcohol. In certain

[0034)s pecitestai bhenaspecisthid siicoenilsibh ef thegreseht inMerivhi comprises a
contains a _ pol yhydric alcohol, in an amqu t of fr

sugagglphol.1 S5t 398k BlooRolS %5 \\I}iﬁ/\‘;’ut P@d&%?l é?pesoml@f nandgl,

Xﬂﬁ@$g?§%nﬂﬁgﬁmqéﬂﬁg% g c alcohol is a glycol Sui t abl e

I's 1nclu ut are not limted to, ethylene

1003§f > Fbpestef aRbafREnt. 6 Brestit By PRER hAPHCS BbigpiBins cBmprising
an e.@éﬂtﬁpbll d phadh R@JutiofBL4IcEptalile 8il NarGl R@IBihAionRh&toft 18 one aspect,
present invention conprises a trlhydrlc al cohol , such

the oalss plegens iman amowg4Tom Abaus Pt56rv/st R@EPowskIZe WW. t he
m croemul si on of the present invention conprises a
[0036ug Rreferbblghthk essButihladil i detigairfrah a@huoit sxirave. Nae; hnlntlhg examples

of 01@%%?&%{&% %qiglptélgpro%glﬁ.l?sllgnoc!f' thgrgrglsetn? I1nven (l)rll }n?:lude but are not
limited to, eucalyptus oil, lavender oil, tea tree oil, green tea oil, rosemary oil, patchouli oil,
cedar wood atlas oil, clove leaf oil, palmarosa oil, grapefruit oil, bergamot calabrian oil, pine
oil, cardamom oil, peppermint oil, cinnamon leaf oil, and ylang ylang oil or a mixture thereof.
In certain aspects, the oil phases used in present invention include natural essential oils

normally extracted from various parts of plants by steam distillation.

[0037] In one aspect, the microemulsions of the present invention further comprise a

vitamin. In certain preferred aspects, poorly water-soluble vitamins such as vitamin A, E,
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[0035] In certain enbodi nents, the present invention

provi des m croenul sions conprising an essential oil, a
wWpb@eaetoeut i cal |y acceptable oil, or a conbi naRCDBG2007/000284
thereof. In one aspect, the oil is present in an

and Krnd fieirf depivnas uie ékp&lﬁﬂyMuMabb fabthatpresOfibimsentioh OUB6ile aspect,
Preferably, the essent é erl d froma plant

the Vétﬁmﬂra@tpre%wmapﬁmuﬁbofl& ’rr%%%’ tha Lo ¥(Wt abl & for
use in the mcroemnul sion of the present invention

[003Bh c I aieythdyaspeat, éhennicroémilsios oftthe emattylpteuﬁom bd)mprise an

antiqyRant e G B s OF e B v it ascorbie
acid Wl{armﬁ’ @) AR A5 salf {ocolﬂfe?cﬂe(furtdihﬁl B)i And iBelctiantes Ga¢IPAY toddpherol
oil, pine oil, car danom oi perm nt oil, cinnanon

sorbateathesiesterssafdosaphiergl, wuafh@edabycﬁ@xy bengpietagids andh diediotlts, 6y
|
e P AR e e PARAC R R g s

espeaxlli pepeDgd latarubandio laﬁd ftasdls aﬁﬂ aDdyBéHt&s byrist ecdnand its salts, the
distillation. [0037] In one_aspect, the mcroerrulsmg
ascogp! esiers of E’%‘é(r?quSnWﬁF? G-+ H@FhY&ltyﬁm&Y?émae VA gergHanidine),
e e
sulﬂyﬁr}g r%naﬁn‘lgblglljig é@% < %fu?ﬂhlgﬁﬁ Qﬂ@dlhgﬁgﬁ Yuerll‘é%fcedrhmeé?ldl'i@ salts may be
useddasr welhis Me$AaBe Tempahe Bké.y suitable for the present
invention. In one aspect, the vitamn is present in an

[0039] 0¥ Eeriin OmBddnehty, the pﬁ?%&&ttln\@%lwﬁ Provids afErobmuRTis Ferfther

aspect, the m croenul sions of the present invention
comprisigg & ﬁveck@nmarwgﬁmx iStyitable drickenersda¢ludeciay exagenle. xaathan gum,

hydr%:)\%?]e lg/ifﬁel%lu se ggé%e%%] b % Q(\)/rﬁﬁhldtg)&ht'hgr%{)quﬁ ﬁg %?ﬂe%%?heat?ﬁc%ener is

ocophero

presérit $n gedrhyaiti Iof &6r Stdpla9.0106 (W)\heds abous GV(b\&Ive In&ithlﬁraspects the

esters of tocopherol, buta/l at ed hydroxy henzai c acids
thickgper mayebs erggllpygd lngunount of0.1t0 5% w/w by weight for improving the desired

Vlsccgyt?rf&)% 1%a31sz 8-t etramet hyl chroman- 2- car boxyl i c aci d,
gaf | and its alkyl esters, especially propyl

o0l BAEgpbL A SuEherl R SRR ot Rk e
ingrddddnty/ B tﬂﬁkelﬁﬂ% Q&?lt éé:-h 193 synfﬁeﬁ'c di sdtlly b@étﬁﬁﬁé alH ddtne
am no- guani di ne dryl compounds” (e. g.

emb@dlmeanshnhg ﬁeqkenmoagénhy ammcehlmd,rfpc exasinle. ager, plginate| t s
arabllnﬂx%lar}, c%srggdde ndIy &\é\rﬁ)g }/mg‘th?@zlf‘ulo? Hﬁ (ﬁn)gyﬁ) 5;1??{1 lrﬂe'ﬁ?ylcélgl?

Pese I-on prOV|

celluldse ) cuediuh, Sdelitia, gelrahh@ghm@;muaﬁgm guni frabik Sl bagEgttm pectin
Sui tabl e thickeners i ncI ude for exarrpl e, .xant han gu

starchy & Ramcas. 9y Farthag, gy e In sompe ergkedimgnis, th aﬂamwatﬁs a natural
gumt f2¢ Efﬂﬁpl? g%{dgmbi%slﬁ%catam% Iégm&?év{}ﬂsvﬁ[ggﬁna cﬁnﬁ’ée%ﬁﬁw Vélﬁ]al.tg Bum),

anount o exa ibout™ 59

pectinton @narggine cinssontelem Holdimdegs) ehie thavkelneg eggit tsyaaithan gamunt
of 0.1 to 5 %ww by weight for inproving the desired

[0041] In certain preferred aspects, the microemulsions described herein are substantially
free of an alkanol. As used herein, "substantially free of an alkanol" refers to less than about

2.0% or about 0%.

[0042] In certain aspects, a microemulsion of the present invention, with or without further
active ingredients, is suitable for the further application as a "cosmeceutical” preparation

(cosmetic products with therapeutic benefit), to treat "cosmetic" skin disorders, such as aging
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viscosity for topical use. [0040] Preferably, the
t hi ckeni ng agent is substantially chemcally inert to
w@rden29omgr edi ents. The thickeni ng agent can bRCT/SG2007/000284
synthetic or naturally occurring. In sone enbodi nents,
skin tvﬁ@nl&léﬁ BYsarpiatheaQEBH (hélagnd) yHloaand, | ferckles fand thxAke)| aly skin and
ar, alglnate ar abi noxyl an, carrageenan,
Oﬂw% %E%Vﬁ@ﬂﬂ?PE@FFWFose hydr oxypr opyl nethyl cel | ul ose,
cel lul ose, curdlan, gelatin, gellan, b-glucan, guar
{0043 min cprtmimaspbits,, the tme‘boﬂm&aia agtilvn ageat'trefers tthe phinciple

carboners, or x ntha ﬁ ?1 tﬂ ggodlnen the h
com BRI RpOREHA A} et FEHamHe BHfEY BRCRn PR the
cosnﬁ’ﬁél RbGpodifiGtd A& AN b i lac ok YR AN s GUMBideséd £rﬁ%ﬁ’0@5‘gent" in the

(alginate gum,” pectin or guar gum In sone
contextiob therpeesest, invérgionhi Tk éJTFpﬁgCasg@mc Ingredignt Hardbgglndescribes a wide

Ln.certain erre ect
varicy Of brlPi o PBAH T AL SMRREDT el e ptinepy ipdusey
whicBfar@dhi@bleFoOhse ifthel®athobigioad dSlﬁ thé prebadt amtentibh.y Ekarefle©6f these
an al kanol" refers to | ess than about 2.0% or about

ingregiegnt plggres Incluse elragives. ehspehents, aesthatie pereReneaisonChps irpgrances,
. . . m

penfh Sl OREARE b s, I, ¢ B8 B G,

eucabptis oil¢ esgenck utentnyl Tacfates patch hazeh distlistepdnticaque agderds$, sinti-

mlcrgﬂng gfggg régl gg ut %gg)(}e' glgtlpﬁg%ﬁpp{qgteﬁﬂwpggrﬁg (taliogi::alsalaidgives
cosnf@ﬁ@ %Etﬂh@éﬂ?@ tc@&h&ﬁ: Kig&h&sS f%umﬁg hoaidReques@atf, %Em A&hing and

., 'scaly skin and ot hér skin unde3|ra e
hghtpmng) egetnntss(s g.[lydnsjuinone dejicarid, asspdic acid tthagnesinm ascorbyl

phosega?‘%ﬁéchﬁylcﬁ%éo\é?e%gﬁg ﬁ[(lél ({Oﬁlfg lroglélttg%ggn ggp 38 um?chtants including
mlsc@lﬂdrﬁ&ﬁsyarfdttféﬁlulsﬂe) Qkinfsubthingnd/op hedlig 2geREeE £ ¢ panthenol and
conposi tion. i; cosnetic active agent 1S consi der ed

derivativesy{e ;. wehyh ganthenal), alog ¥exggparsatheni¢ agif @ang jts desiyatives, allantoin,
e [ ient
s BRa i S5 AR B 0 oA o
ctive ent s co nl ed.in the ski are |ndus

[004 irh exiaih QP BBt Jﬁ%nﬁuﬁow Sleaﬁﬁﬁgﬁ H’?%?HEIHBFntt%J““hef
comlﬂ{s%§ Sihct v\ ?Qﬁt' @Sﬂltaﬁé aR)e8gemb idcNRREbUtNGE RSli18Mted to, an

cl asses inc abrasi ves, absorbents, aesthetic
antibagapanamangibsetish alagntiw,aml@gsqldmlgmﬂlglde or a combination thereof.

col orings/colorants, essential oils, astringents,

[0045] O%iEceRialin praRitict AbpecE2 tHRAtibactdHad MPIuUS, bk hre AU UMIKEM to,
ment hyl | act at e, MAtCh hazel distillate, anti-acne

hlorggwhescolasimthetic @nd Bemt-syaghetic @erpeﬂlgns b?%d%%ylpmolones
ﬂuo%@ﬁl}ﬂ)l?l@sr lﬁl: ‘an {)15{193( 596%% deid éll? ésc %la?tﬁ%dinhbycqéhals

astringen ¢osmetic blo
cycl@g&ﬁﬁes,oraequﬁmlantm,recﬁm n bl eachi ng and

[0046] In certain other aspects, the antibiotics include, but are not limited to, clindamycin,
erythromyecin, tetracycline, minocycline, doxycycline, pharmaceutically acceptable salts

thereof, or prodrugs thereof.

[0047] In certain preferred aspects, the antifungal agents include, but are not limited to,
clotrimazole, miconazole, metronidazole, ketoconazole, econazole, butoconazole,

oxiconazole or sulconazole.

10
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i ghtening agents (e.g., hydroqui none, kojic acid,
ascorbi c acid, magnesi um ascor byl phosphate, ascor byl
wW@Lweoz®ms ne), skin-conditioning agents (e.g.,PCT/SG2007/000284
humect ants, including m scell aneous and occl usive),
[0048Ki §é?&§rhd)tﬁ& citstdan ets ahé Rinaille MctudeCb@-are At 1inhigdibo, vitamin
and derivat.ives (e.g., ethyl panthenol£ al oe vera,
A, repaplk (sistrs iaps)atstigal{pig oF trangeretipaiciagiddcishtetneis; hydroxyretroretlnol
t
aaclGTRIATL 3 S, TR LB o i
adapalehesr eedmisihaont therebfie ni croenul si on of the present
i nvention further conprises an active agent. Suitable
t GEPeferieBGMR, HUhseRliEidORla datdFal BkctiGidean
[0042& ;hﬁgecrt@er4%?Se ean Iglé‘r%t I bi ot? C, ' an eflntal unlga . lae
[005@}635 rﬁaﬁl @tgF Slﬁ)%%t}:lgxiltg,retpg éucgg%ggfggsa %n‘ﬁ éultabrie &% c{ehvering skin
prote%ﬁhg Qxﬁplteefthl@ﬂlﬁ% arficbtidants Bith a8pBlyasatirhtel tfae, 46dds containing
chl oranpheni col, synthetic and sem -synthetic
omegspeh prd pmpgﬁs6 qu@t agidsqe. gaﬁ@oleeﬂprqqld;@}ggsc acid, gamma-linoleic acid
or o [ [
(oL L} FRESUNARNTE g PRER D Rl PSS FAEAR) GRS pncii
in thé ﬁﬁh'ml&ﬁt ofgpRotidgy awlf otheir&ﬁﬁﬁhﬂhxﬁmaﬁbﬁ eorditidnise iLileesyies tefn,olhents
the antibiotics include are not limted to,. . .
and gliGong Qi EXGHt m@WFﬁf?}ﬂ*yH}grﬁnlétSEtnrlﬁeﬂ?ﬁﬁW%P‘ e %339 gkippEhus, a skin
e h HROLvar bR full
prot&ﬁgér’ g&f#ﬂ»dsﬂﬁm 192 rv%g gl‘rég{ot:chk( ?&%Eﬂd Ln Ve o ﬁnses in full or in
part, @rsefvent; ee:iecaecbﬁromsthe gtwp @iﬁembl]wgm SIhgme;tosl andalilggich inpmnsaturated
cl ot |naz

fy et R BUBTASE % P BBt 3 Bt Brdhnts sragemeer

agenpﬁ(p@g@agbﬁ c8 I%)gia,grﬁtpnazol e.[0048] In certain other
odlnents e retinoids include, but are not

g%ééh, tamn A, retinol (cis or trans), retinal
(CIS ansyl retinoic acid (cis), tretinoin,

hydr oxyretroretinol, didehydroretinoic acid,
[005%] r & anvalier embethm&;nlt thapresé¢m ireentierc furtheepreyidea methoide fer, making
acitre a conbi.nati.on thereof

in, l.ene o 0049] ..
the mgroE OISOt IS EREN BN o S CBIESEH TR BN LEpIdes AaiqUiotior haking a
mlchélﬁM&%h fbrrhst%ﬁ;chpéﬁf)ﬁcati&loﬁ@métﬂo&&frﬁﬁ'isﬂlgm her

dinments, the mcroemnul sions are suitable for

dell erln skin rotec d revitali

ant (5 GEiing € SR AL 850 P GRS ol bR b Pk apssggptia ol o form
ano@pmka;nlng onega-3 and onega-6 fatty acids (e.g.

I1noleic and linolenic acid, gamma-linoleic acid

o g reE PhAR R0 a2 e Aks2Rth ARGATRR KRNI C

are ene ICla e treatment of
soriasi.s and other skin infla I on conditions
EI ké%sg@gn%ﬂbqqql%f@ coarse macroem stlon to spontaneously form the

microemulsion.

[0052] In this embodiment, the method includes admixing a surfactant and optionally a co-
surfactant with an essential oil to from an oil phase. Preferably, the oil is added to the
surfactant mixture under continuous gentle stirring. In this aspect, the oil phase in the
formulation is dispersed in the continuous aqueous phase. Preferably, double-filtered (0.45
um, Millipore) deionized water is used as the water phase. The mixture of surfactant and oil

is added to the water phase until a clear one phase solution changes to an opaque mixture (i.e.

11
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and silicone oils exert noisture-retaining and skin
protective effects on the skin. Thus, a skin
W@e@bezIHee conposition is provided, wherein tPE/SG2007/000284
hydr ophobi ¢ sol vent conprises in full or in part, a
coarseGhatesdmulsioh el Rdtihg oo éﬂ‘rﬂor@rpha@s ofThesable ingitto@mulsion forms
silicone oil and oils, §£WEF aturated fatty

sponggapepsly andian eqglibsiug | ﬁgeag g tt%'?}ésfé\ﬁlﬁuhend shaking or

Stlﬂlﬁ% eﬁert&gh gﬂﬁée sB?ﬁ'tlgﬁleﬁéthéﬁ gy @J’Qﬁh @gg Hgatu?ap Hu&rgﬁzoge and/or
e conpon . PREPARA O I n anot

undee nﬂossslpmientqd lighe tcpdﬂemnne ifitvie mtroplcfom atlilqe'rd cpysjwlhdephase It can

net hods fo makin croemu n _descrj
be opRe N B SR PRI 1 05GOS P HUPRoG 1 BIEvR AR AFGH o with one
transﬁhﬁér%é'@ﬁ'e?pﬁﬁ Ueﬁfg 'YeitRRIF pdlarditdl bfd@iheOfher AR beRMR6rizontally
conpr|3|ng adm xi ng a surfactant and optionally a
polarizeds whichd: @mPrO@Pqur therdaskese matriy appearanes. f orm an oi |
phase; (b) adding the oil phase to water to forma
[0053j0aTEMiKERFW E3TBIG 1085 shdMch therking hzkhidtheatul Soénsrofitigpresuat
coarse nacroenul sion to spontaneously formthe
inverHoarrsRYitle 3 Pestdofeesy phass diagram. it aseset, the micrRgRisign contains
sucrdsB Gl oA ?ﬁﬁra"i‘g r&g%lﬁﬁl SsSia 4echHe \A@fé? PR Lty % @lnlu}fro@nﬂulsmn domain
cosurtactart wth an essential ol rom an ol
appefuie &is the sRadeklearad("WE") hboweithe um)eaddmnﬂatsocurm (8.gr,feacdlgpttis oil-
xture under continuous gentle stirrin In this
based aycrpemulsinn) gn WL aity ipoeaRach s Plerl aregirepsasetspreterred

welghppér&%t §bf cRQUEASInIISR. Preferably,
double-filtered (0.45 mm MIlipore) deionized water

ons S5 L e e AR

mlcréﬁiﬁ\ﬂﬁoﬁ Qbhthindiy ARG @fonbRudfe, Qﬁﬁﬂﬁ:@ ofie¥detitifl oils and triacetin as the
e. coarse macroenul si on) |nd|cat|ng two, or nore

oil plpmaw& deigpiged palst as Hie@AeRos PRasen The siabledpisracamdsen figmain
| "
appegrggx% ?Q ﬁ g dr%[ (IkN/fE ')g‘tr)cg\éé?ﬁ??&e%s%er ealﬁb&r(te gteacﬁ:ﬁa l?;%us oil-

base@hmeemm]lslmhb on acmrgltt fbesis. bin o aspeaee dhib yhaglpd arcalrepresents preferred
Crosco nd/ or und cross-pol arized light to
weighLResiRiAREs Pf CqRPGReni S HBTRIBR- o |1 qui d crystal | i ne
phase. It can be operated with polarizations placed in
[0055]h ehcrem@ge@nb@bxrmm@;the pregent umeah@n eaol berapplied @ma topidal delivery

systep 1o bran %gkl-re%el ver pa rs 5 1 1ve<.[)stn|1e1 a ?{ harmaceutical
ystegbiod ‘?%‘8 P& STREY Bpary pBeY S hor zor?tg Py
applip&tions Mﬂﬁgoo\dﬁbl&bgkﬂ%n@hﬁﬁuw STHeliResdar inesdtioftdah iakso be used as
appear ance. OOSB% Turning ngw to FIG 1, as shown
€

skin anftoxedant toyrgduqe;the mdsqabrf@u%pg tifie aging aa¢h disease and antimicrobial
agent(s) to inhibit the growth of various infectious pathogens.

[0056] In certain instances, the microemulsions contain a pH-adjusting agent, for example, an
acid, a base, a buffering pair or a buffering agent. In some embodiments, the pH-adjusting
agent is a buffering agent, for example, a buffering pair to stably maintain a desired pH. The
chosen buffering agent or buffering pair selected will depend on the active ingredients
included. An appropriate buffer will have a pKa value that is at or near the desired pH. The
pH of the microemulsion will depend on the active agents included in the formulations. The

final pH will promote the chemical and physical stability of the active agents.
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i nvention provide a pseudoternary phase di agram h
this aspect, the m croenul sion contains sucrose
woremwoh2m@t e, essential oils and dei oni zed watRBCT/SGE®7/000284
stabl e m croemnul si on donai n appears in the shaded area
Iv. ("tv&ks$ above the upper boundary curves (e.qg.
eucal yptus oi |l based m croenul sion) on a wei ght basis.
one_aspect, this shad)(rng%area represents. prefer rteg

I
[0057}e, Bntilloeet arathes sabOdImerd,Hhe RERTY et pRPIONIASH £ USHO

micr&eﬁgﬁél)n%iom lri§irnH” turning to FIG 2, a pseudoternary
phase di aglpam | ustrates a m croenul sion containing

sucy Qse | aurgte, mxtures.o ssential qjls and

e G BB 2R Mt oepriret® SheRlsel ST fomits ExlPprg svorose
ester SAUERH oBEARBsidd BRd & EaRbiRatidCtheRBE| Si on donai n appears

I n the shaded area ("ME") above the upper boundary

curues (e , i d m croenul si

wei éﬁtupé%%&é.wﬁ&?n%&g@%%@ta?&?ﬁﬁs shaded ar elaon) on @

represents preferred weight percenta f ponent

e e e st g e Sl e ovaPaf
phanﬁﬁc%ﬁﬁ%lltyloﬂgﬁgéﬁéggifl,%ﬁ cgﬁxbs RbhEfeRst, ang opi cal delivery

system ace o In as a cream gel, or

spr formjn cosnetic,and armaceuti cal applications

ot D gndtObteor SgmeEt bR RBRR g g pp SRl £ Bpicdl
applitAiantdalertan al so be used as skin antioxidant to

reduce the free radicals causing skin aging and

I sease, _and .antim.crobi ; Lahi-pit, ot

005, o i SRl 8 FrfeiiraRRaRh ole cbABlRisan'fiive agent such
as anGRfibadtéidl Netanfibsic, dnhwntifrpal e fetimid)aa inseofidddam a combination

. pHadj usting agent, for exanple, an acid, a base, a
theregfyf f eri ng pair or a buffering agent hi sone

enbodi nents, the pHadjusting agent is a buffering
[0059]gent cerfanr eretxaiipbms, the idrbenulsignparierusefol st the krgatment of acne,

) i nt ai desi d.pH,. Th h buf i t . 1.
R T e S N T
acid gﬁ%%ﬁgiflﬁil%,salﬂ)ﬂ%}ldg&gﬁ achdy, ﬁ&ﬁf&&ﬂ&l%ﬁ-iﬁﬂﬁlﬁxﬁtdﬁ' hgreﬁim‘benzoyl

. The p

. pKa val ue that” is at or near the desired p H
peroxifle.triténai¢ asiddsrtténanacid pnd ddpeistineid compourds; ydapalgapittazarotene,

Lncluded in.the, formul ations. .T [ ' .
s AT i g YR o A, A yMyphcin and
clyndfitycy za@ealtSand\Conpkis [ 4dd Tdblnatists thereyf tin adetrdpentically

enbodi nent, the present invention provides a use of a
effechive pEAITIIOBn, conprising: (a) up to 20% w w of a

sugar - based surfactant selected fromthe group of a
[0068Li C frosetafrs¢mbodiments) thy migrotmylsivos siedsefahdelacles for anti-
wrinl((:lgg?l’lcig?rtoiag}lﬂ acttﬂlg raggr]:té such as sulfur-containing D and L amino acids and their
derivatives and salts, particularly the N-acetyl derivatives; thiols; hydroxy acids (e.g., alpha-
hydroxy acids such as lactic acid and glycolic acid and their derivatives and salts; or beta-
hydroxy acids such as salicylic acid and salicylic acid salts and derivatives), urea, hyaluronic
acid, phytic acid, lipoic acid; lysophosphatidic acid, skin peel agents (e.g., phenol, resorcinol
and the like), vitamin B3 compounds (e.g., niacinamide, nicotinic acid and nicotinic acid salts
and esters, including non-vasodilating esters of nicotinic acid (such as tocopheryl nicotinate),
nicotinyl amino acids, nicotinyl alcohol esters of carboxylic acids, nicotinic acid N-oxide and

niacinamide N-oxide), vitamin BS5 and retinoids (e.g., retinol, retinal, retinoic acid, retinyl

13



10

15

(b) up to 10% w w of a pol yhydric alcohol; (c) up to
10% w w of an oil selected fromthe group of an
we@s®emnrdoad oil, a pharmaceutically acceptabl e BCT/SGZNT000284
conbi nations thereof; and (d) up to 95% w w water in
acetdtd) eetirpyh phladtate, eetidyl ascorbdied alretht chserofairy,apalgakin (xerosis) and

.. .application treatnent. [0058] In certain odi ments, .
ichtiyREs M ageRiIcEn SIFTaF #ﬁée/m@% P EBaRResey 8t ugfing aSsociated

withShEsP codiddhsant | bacterial, an antibiotic, an
antlfungal, a retinoid, an insecticide and a

o0 ERL 554 05y 9 eB B T DR s

treatfgRermhiolgi @3 caititi LRy ®pickipapliging tle MEcebethulsibh bf &Mkvention
actives include resorcinol, sulfur, salicylic acid and
to affegterd @yqast Exemplifiethdanpaiopgjcal epnglitionssyialde frdegatment by the present
. Nt t g Oy | 01 W cTo)|
e AL TR, S 0500 OE RS oL ALIBIS and s
rosacedp falgah infedtivngbatterisl, infezebdm| andhe dikand azel ai ¢ aci d
derivatives, antibiotic agents, such as erythronycin
FAorfd 14 RARY Bofh thé&raPlutR Ay SndPRHEpIARRICENES ing th
[006c]3n%1|gn1a?¥ons t her eg?‘,gJ In }ta tdﬂgr%%gut icca I})’/a@? g(%t ieve
microemulsion tathiecskin iGOGE Where acae lexions erdyprdsemtont lekely toebe present. The

. M croemul si ons, ar e vehi cl. for antjwi.nkl e/
mictfgeniSian th Sl e e G eRtiiBe e rp Rl S PRty o totaly
absofded ahd BFhdRriRel dhe dtierobMRisiontd@hibéabpN@BorRNEvE @hres, four or more

~ particularly the N-acetyl derivatives; thiols; hydroxy

timega dafs ag acggled, erl gsidanagiad b ¢ haelthegrequeviders | actic acid
and glycolic acid and their derivatives and salts; or

V. beEXAMPODES aci ds such as salicylic acid and salicylic
acid salts and derivatives), urea, hyaluronic acid,

0063 ke glfting exfpice ekt iV GRE R ROP LRYVRE |1 o) .

vitam n B3 conpounds (e.g., niacinamde, nicotinic
acid and nicotinic acid salts and esters, including

n-vasodi i ng.,esters nicptin.c acid.(sych as,.
006gFe SRR 1 AsAERRE0 Rl it BifpoRfubiphiiitions
contRinGR e essdntiin 8ils 25iRI0H Has€.ar boxyl i c aci ds,
nicotinic acid N oxide and ni aci nam de N-oxi de),

Vit am m B5 finu' leti nords (e Op Jﬂ)' é ht e_[i mat—
Ingrerdé n!ﬂnm c acid, retinylacetat e,er?é‘t [ %W l%al mtate,

C12}6%er 0si s) andl#%ht hyosi $%uch agen$% can al | Z%’i ate the4”

synptons by tenporary relief of itching associated
Propylehtiglyhekse comdfot i ons. 8% 8% 4% 4%

Eucalyptus oil 7% - - - -
Green tea oil - 4% - - -
Cardamom oil - - - 4% - -
Rosemary oil - - - 2% -
Patchouli oil - - - - 2%

Water to 100%

14
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[0061] The invention also provides for nethods of
t herapeutically and prophylactically treating a
walerpmewkogi cal condition by topically applyi nBCT/kG2007/000284
m croemul sion of the invention to affected areas.
*C 15668 riaddnek o€ summose! mgnadalrate GRYOTIQSH sommiercdlyeaviagiable from

. treatpent by the present invention .i.nclude es
Mlts%%r&gal&%ﬁpa&vm Arhyrapbiic @3?\@%% Belans e 16-
vul garis and acne rosacea), fungal infections, i )
[0068}ac Ezample 2 ilfustratesiseyerahalkanel-fre«micrpepabjonformulations with a

i S50 58 RS PR SF SR

acne lesions are present or likely to be present. The

Ingwedignserul si on is general |y rutiseeent b Weighé skin unti |
the mcroenulsion is partially or totally absorbed and

C116 adsorbed. Theg so,cr oemul si@0%can be apploted one, 4.0%
two, three, four or nore tinmes a day, as needed, or as
I1Lec by a h hcare proypéler. V. EX4NPLES [ 0063]4 oo
Pro&"ﬁé&f%ﬁ%éw ng e@ﬁ%l es further illustrate t/te pr esent °
i nvention. [0064 anple 1 illustrates several
Claypagg - free ni cﬂ‘%‘gxnul sion fofmul ations cant ai ni ng
pure essential oils as the oil phase. Ingredients
Euckbyptsil by Wei ght - C1216* 149%.8% 8% 4% 4% Pr opy! ene -
gl ycol 14% 8% 8% 4% 4% Eucal yptus oil 7% G een tea oil
Lavends¥offar danom oi | .- 4% Rosenmary oil - 2%B& chouli oil-
2% Water to 1009 C1216 is a trademark of sucrose
baurate (RYOTQ(r), commercially available from gy
Tealr\lfe??blbi shi - Kagaku Co.) having a hydrophilic and °

lipophilic balance (HLB) = [ 0065] Ex e 2
TnarCPW%EJst rat es seve]rgf')l/0 al kanol f?o m cr oeng;ag)? on 1.0%
fornmulations with a m xture of essential oils and

Waghar maceut i cal Itg 188%ept abl e oi|l as the oil phase.
I ngredi ents Percent by Wi ght

[0066] As shown in FIG. 3, the Z-average particle size of an oil-in-water microemulsion
containing sucrose monolaurate, mixtures of essential oils and triacetin as oil phase and
deionized water as aqueous phase at a temperature in the range of from 25 to 70°C.
Advantageously, the droplet size of these formulations was less sensitive to change in

temperature.

[0067) Example 3 illustrates a microemulsions with poorly water-soluble vitamins as

an antioxidant agents.

Ingredients Percent by Weight

Sucrose laurate 9.0% 9.0% 8.0% 9.0% 9.0% 8.0%
Propylene 9.0% 9.0% 8.0% 9.0% 9.0% 8.0%
glycol

Eucalyptus oil 0.5% 0.5% 1.0% - - -

15
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C1216 8 %6 %9 )% 4 J% Propyl ene glycol 8.5%6.0%
9.0%4.0% C ay sage oil 1.5% Eucal yptus oil - 1.5%- -
woaoneneis oil - - 1.0%- Tea tree oil - - 1. 0%CT/SG2007/000284
Triacetin 1.5%1.5% 1.0% 1. 0% Water to 100% [ 0066] As
Teatsdewd in FIG- 3, the Z-average parti c0.8%size df5%n 1.0%
oi | -in-water m croenul sion containing sucrose

Triadgﬁﬁ‘o' aur at e 4}, Xt ur egs0f essgnjoi al oi bsoand trgagetin 1.0y
as oil phase and deioni zed water as agueous phase at a

.. temperature . in, the range of 25 t C. o
Vlta%li"\r/gnt ageougr]?/f’ t he dropl et é:bgtg’] of tq?]%]?é) for mul ati ons>01%
~ was less sensitive to change in tenperature. [0067]
Vitarsiodipl e 3 il lustrat e€&1% mi cr oenul si ons -wi t h pdbtiey
aceta@t er-soluble vitam ns as an antioxidant agents.
hgredi ents Percent by Wi ght Sucrose laurate 9.0%
9.0%f q%9.0%9.0% 8. 0% Propyl ene 9.0% 9. 0% 8.0% 9. 0%

Watey 095 8. 0% & V&GP Eucal yptus oil 0.5% 0.5% 1. 0% ea tree
oil - - - 0.5%0.5%1.0%Triacetin 0.5%0.5%1.0%0.5%

0.5%1.0% Vitamn E 0.1% - 0.01% O. 01% - O. 01% Vi t anmi n
[0068] - The pBysical stBbiliep efabe tvented microerpulsP@SoiedioB]d iMegamples 1, 2

hysical stability of. the in ed .m.groenul si Qns
and e abmeramined By ip B oy LRI (LRGN Gt MRz g test
at dii;f&@ﬁtrskcfr? ehl?‘éiattlﬁf&s GAEQ0XC ot 24 hehts MAMUEREd Ritoemulsions were
reeze-thaw tes
temperature-insensitive up to 70°C and stable more than 6 months at room temperature

without any phase change and/or phase separation.

[0069] All publications and patent applications cited in this specification are herein
incorporated by reference as if each individual publication or patent application were
specifically and individually indicated to be incorporated by reference. Although the
foregoing invention has been described in some detail by way of illustration and example for
purposes of clarity of understanding, it will be readily apparent to those of ordinary skill in
the art in light of the teachings of this invention that certain changes and modifications may

be made thereto without departing from the spirit or scope of the appended claims.

16



at different storage tenperatures (5 to 700C) for 24
hours. All tested m croenul sions were
W@ egoper@tar e-i nsensitive up to 70C and st abl e POT/BGLU0AM0284

6 nonths at roomtenperature w thout any phase change

WHATJSQCL AIMED Eepar ati on. [0069] All publications and
patent applications cited in this specification are
herei n jncor porat ed erenc each, i ndi vi dual
publ 1 cali on B EIEERIo Y RS APRiseUoS Sal IR Hon

comptitthg: Ndi vi dual I'y indicated to be incorporated by
reference. Although the foregoing invention has been
descr i b@jup hO Wrev/eata sugmybaﬁgyswfactam spdqoted from tbmaroup

e for 985 of , .U
cons( i B EueBiraiir 5P ap s e SRBebide e ORI RARANARop |

the art(b)apks g(lj%\wfw@ﬁnepdlﬁ@@hblagﬁh@lf thl S |nvent| on
t hat certal n changes and nodifications may be,

t her et olChWP KOIR”e e p0ftanil selested drom thsigroyp %ﬂn%%% ef ¥t essential
oil, 3 Er oenﬁ?%?lg a%#eg;tmgeto | (l:ig app*ylgr?zfth ?.8?111 agg\l

m cr oen(mll)apmm%%mp’mwatﬂg (a) up to 20% w w of a

sugar - based surfactant selected fromthe gr oup

consi sting of, a sucrose. es k) co

and a conbi naty B PHRY S 0%{%8 3 E%GWW Easgg Sétfactant i
presé® ¥ BYAoUE 1 Bl veANR! abohiCI0% /w0 10%W/W of an oil

selected fromthe group consisting of an essenti al

oi | a:E)har maceut i cal | y acceptable oi], and
conbi nadi ons Theaiaegmuigien of ghpiny 3. Whergmospif speprbased surfactant is a
| aim 1, wherein said sugar-based
sucrosg%?tg}l? %@Tyhibg(gsgt %f rom about 1% w w to about 20%
ww. 3. The m croerrul sion of claim1, wherein said
sugar - bdsed Fhe macroemulsios oficlaine tlowhere'mtseid fwaxdsagster isla@ember
roenmul sion.of claimil, wherei
seleciiy fprh She Goms b BinB of AT aRILLr ouol Pibts ShEoH Jene
sucrés@ Palntitatd) GubseSHedrAs Andi thmbidhfon théfopse | aurat e,
sucrose ol eate, sucrose pal mtate, sucrose stearate
and a conbination thereof. 5. The m croenul si on of
cl ai m 45. wheFbs migagraulsion obsiaine 4t wherpm saigsugEqse ester is sucrose

lauraltea.‘ur at e.

6. The microemulsion of claim 1, wherein said alkyl polyglucoside is a
member selected from the group consisting of a Cs.16 decyl glucoside, a Cg.16 coco glucoside,

a Cyy.16 lauryl glucoside and a combination thereof.

7. The microemulsion of claim 1, wherein said alkyl polyglucoside is

present from about 1% w/w to about 5% w/w.

8. The microemulsion of claim 1, wherein said polyhydric alcohol is

present from about 1% w/w to about 10% w/w.

9. The microemulsion of claim 1, wherein said polyhydric alcohol is a
member selected from the group consisting of a dihydric alcohol, a trihydric alcohol, a sugar

alcohol and a combination thereof.
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6. The m croenul sion of claim1, wherein said alkyl
pol ygl ucoside is a nenber selected fromthe group
weongioztidg of a C8-16 decyl glucoside, a C8-1BCT/SGH07/000284

gl ucoside, a Cl12-16 lauryl glucoside and a conbi nation

thereof. 7. The m croemul sion of claiml1, wherein said

al kyl @ ygl Theasiceendsipn efeaim 8 rwinreihaaitl di¥pdnicwaldobol is a

about 5% w w. 8. The m croenul sion of claim1l, wherein
glycodaj d pol yhydric al cohol is present from about 1% w w

to about 10% ww. 9. The m croemrmul sion of claiml1,

wher ei njisai dripohihsedilfoRbEARA 10, SviRrdTR BHE g1y%6| RGtBember

fromthe group consisting of a dihydric alcohol, a .
selected iftopuithegreuresmsistingoethdenegly et oproprignaglyestsng atcosypination
thm_e(taﬁhereof.lo. The m croenul sion of claim8, wherein said

"hydric al cohol is a glycol. 11. The m croenul si on of

claim 10, wherein said glycol is a nmenber sel ected

from t hi2. gr ol mAsnailsiog obHélaied 8yWiareinghidanhydric alcohol is

propyl ene glycol and a conbination thereof. 12. The
glyces@ler oenul sion of claim8, wherein said trihydric

al cohol is glycerol. 13. The m croemrul sion of claimS8,

wher ei npsai drigUgRfocth 198 bf ¢1dinf8 PRRER saidls@g4ratcohbPila member

the group consisting of sorbitol, manitol, Xylitol and
selected dmb theagrowumeanisisting pf sothitolTmanitrl crybigohand i gambinagipa thereof.

1, wherein said essential oil is present in an anpunt

f rom ablo .t . 01‘1%3 Wc%e‘%&lﬁ r?ggﬁg'n}i),(y&l\{gry s&i%‘eséretﬁﬁall oil is present in

mi cr oemul si on of a|n13, erei’n sard essential ol
an anh¢und 6oivaduf 0.61% av/pltaabowdt0¥@etw. 16. The ni cr oenul si on

of claim 15, wherein said essential oil is a nmenber

| ected f th i St f. eucal .us .oil, .
PO (S AT e T R L AP

fromQilant BR&&lpoul i oi I, cedar wood atlas oil, clove |eaf
oi'l, palmarosa oil, grapefruit oil, berganot cal abrian
oil, pine oil, cardanmom oil, peggernint oi |, cinnanon

| eaf 0i16. y| Bregmigregmplepn obelainn 13.0Msteinsid gssentialakis a member
selected from the group consisting of eucalyptus oil, lavender oil, tea tree oil, green tea oil,
rosemary oil, patchouli oil, cedar wood atlas oil, clove leaf oil, palmarosa oil, grapefruit oil,
bergamot calabrian oil, pine oil, cardamom oil, peppermint oil, cinnamon leaf oil, ylang ylang

oil and a combination thereof.

17. The microemulsion of claim 1, wherein said microemulsion further

comprises a vitamin.

18. The microemulsion of claim 17, wherein said vitamin is present in an

amount of 0.01% w/w to about 5% w/w.

19. The microemulsion of claim 17, wherein said vitamin is a member
selected from the group consisting of vitamin A, vitamin E, vitamin K, a derivative thereof

and a combination thereof.

20. The microemulsion of claim 1, wherein said microemulsion further

comprises a thickening agent.
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17. The m croemul sion of claim11l, wherein said

m croenul sion further conprises a vitamn. 18. The
won@pozew si on of claim 17, wherein said vitanP@Ir/862007/000284

present in an amount of 0.01% w w to about 5% w w. 19.

The m croenul sion of claim17, wherein said vitamn is

a menbeyi.sel Hed Iﬁﬂ:r(ﬁdnmmbiﬂ of gamup0,catitsdin aid ghiokenet isgresent in an
A vitamin E, vitamin K, a derivative thereof and a

amougg aHP-AAYA Wi toraoubI”% W8 The ni croemul sion of claim 1,

wherein said m croenul sion further conprises a

thi ckenyng apenhictdemulifin BT QL2 WHePdin Qild‘ﬂln@kéﬂegg a member
wherein said thickener is present’ in an anount

selec@dGiovb thievgrowp edysisting 98 yanthanZzam, hwréroxmhyieeimlgseomrm‘geenan and a
clajmﬁoé erein said thickener is a nmenber selected
combupafign thereol s p consi sting of xanthan gum
hydr oxyet hyl cel | ul ose, carrageenan and a combi nati on

t her eof23.23. THMRicIdeision biélaim Of widréinuill, mishenailsion is

said mcroenulsion is substantlally free of an
substantiedlydree of #n algsoki cr oerul si on of claim 1, wherein

said mcroemul sion further conprises an active agent.

25. Theyric r’ﬂ?e'?ﬂic%é?ﬁ%l@l&n of abi 1, whhEh8hid mRkeEnAldibY Rurther

agent is a nenber ected fromthe group consisting
comprfsesaan ative bgetteri al , an antibiotic, an antifungal, a
retinoid, an insecticide and a conbi nati on t her eof .

26. Th gg‘n cr enrgkcicl)e%gu&%é? 5 aﬁl&fs\ghefrelgrsg c§ 94: g%ent is a member

anti bacteri a FOMm T

selectedTEdn® tHeNGo@f coildisGiha opAeaitibatterialyat zﬁﬁibhcﬁlcaﬁhd antlfungal aretinoid,
sem -synthetic_penicillins, beta-lactans, quinolones,

an inqctigide gnd pspmbinatigmtiesiof.de anti bi otics, azelaic acid,
silicylates, peptide antibacterials, cyclosporines and

an conbjgqat i-pg [%J ﬁ%ﬂgslog bf clIﬁ?Z@v%e?&H‘éﬁla'aﬁﬂb&fterfah & dthember

25, wherein sal fotic I1s a nmenber selected from
selecteldefragn mﬁpgroumsorrststm oﬁéhlcﬂampharrwi; symleny tahd eeryicsymthetic

penicifi R reite e TyPaot o RamPat Y agigg antbigis, azelaic acid,

silicyMt&d bbistdet MBbE@érials, cyclosporines and an combination thereof.

27. The microemulsion of claim 25, wherein said antibiotic is a member
selected from the group consisting of clindamycin, erythromycin, tetracycline, minocycline,

doxycycline, pharmaceutically acceptable salts thereof, and prodrugs thereof.

28.  The microemulsion of claim 25, wherein said antifungal agent is a
member selected from the group consisting of clotrimazole, miconazole, metronidazole,

ketoconazole, econazole, butoconazole, oxiconazole and sulconazole.

29. The microemulsion of claim 25, wherein said retinoid is a member
selected from the group consisting of vitamin A, retinol (cis or trans), retinal (cis or trans),
retinoic acid (cis), tretinoin, hydroxyretroretinol, didehydroretinoic acid, etretinate, retinyl

palmitate, B-carotene, tazarotene, acitretin, adapalene and a combination thereof.

30. The microemulsion of claim 25, wherein said insecticide is a natural

insecticide.
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28. The m croemrmul sion of claim?25, wherein said

antifungal agent is a nenber selected fromthe group
weongioztidg of clotrimzol e, mconazole, mnetroPCTHEBI0OZP00284

ket oconazol e, econazol e, butoconazol e, oxi conazol e and

sul conazol e. 29. The m croemul sion of claim25,

wher ei Bkai dUsestfi avnictoensul siomsaidenicaeimiddiencdmpnsingie

Dot 1 nal Gf & reersed st Bitspierlad B0 epdiigonSieing S Pucrose
ester,ta %f%kﬁ@o&glﬁ%giﬁg %A 8L5RbRbiGPther<8f G5 RYZUR KW, NOi C

, etretinate, retinyl palmtate, b-carotene,
t azar ot @nhe polybydnicalcehol agap X% vewand a conbi nati on

thereof., 30...The mgro | sion of .cl ai-m 2 ereLn

Sara | st ol elee L RRRIEY kRlR TRl T efsptIgigh s,
pharfih b4y St &ablé ail Chndi comdaRbEY there6DuPtd BI% &v/wi and a

sugar - based surfactant selected fromthe gr

consi st(hyatsF un ta faou isdhemanyACTAIckafIa MeliGAIans an afepical

. Qphination thereof up to 20%ww, (b) a
appl‘g%?‘)f/‘%fén ct'al cohol up to 10%wWw, (c) an oil selected

fromthe group consisting of an essential oil, a
phar mac3ut i cHid yseaf claph 3b) wharein, sarmsugaebdseh surfagtant is present

t here to, 109 w,._and (d) water to 95% W w in
from U ITh WY B LD APAtaP e caro) T "

nEdi cament for a topical
application treatnment. 32. The use of claim 31,

wher ei myai drisdigrlof BRSA 3 1swWhéramtsaidl subsr-iised aifactand B a sucrose
about 1% w w to about 20% w w. 33. The use of claim

esterayingjadtldB af 840 ¥-sugar - based surfactant is a sucrose
ester having a HLB of 5 to 16. 34. The use of claim

31, wheggin pa &e%‘fﬁfaﬂﬁ%l?@%@rfeini s3idBubRAD EterSiS h GirdrRtr selected

fromthe group consisting of sucrose nyristate,
fromshe groap comsistiap @f ssueseaspristdtestierosslanrats sugasadleate sucrose

sucrose stearate ,and q.conbipnati,on thereof. 35. The
palmgfatg, %FrQ?Féﬁeﬁﬁatoe&n%@“g?‘W%QQitgﬂg crose ester is sucrose
| aurate. 36. The use of claim 31, wherein said alkyl

pol ygl usmsi dEhd Ssedf CRIASH, Whéremlsaldl sue@ee tdier ig6atipPse laurate.
consisting of a C -1 decyl glucoside, a C8-16 coco

gl ucoside, a Cl12-16 | auryl gluposjd? %nd a.conbi nati on
t her eof36.  The use of claim 31, wherein said alkyl polyglucoside is a member
selected from the group consisting of a Cs.1¢ decyl glucoside, a Cg.16 coco glucoside, a Cya.1¢

lauryl glucoside and a combination thereof.

37.  The use of claim 31, wherein said alkyl polyglucoside is present from

about 1% w/w to about 5% w/w.

38.  The use of claim 31, wherein said polyhydric alcohol is present from

about 1% w/w to about 10% w/w.

39.  The use of claim 31, wherein said polyhydric alcohol is a member
selected from the group consisting of a dihydric alcohol, a trihydric alcohol, a sugar alcohol

and a combination thereof.

40.  The use of claim 39, wherein said dihydric alcohol is a glycol.
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37. The use of claim 31, wherein said al kyl
pol ygl ucoside is present fromabout 1% w w to about 5%
w9/ 03846 The use of claim 31, wherein said poPghyEr00T/000284

al cohol is present from about 1% w w to about 10% w w.

39. The use of claim 31, wherein said polyhydric

al cohol41.s dlneuseerf chgh d0f whertinaeaidt digcad isoaimembassedtciadgrom the

of a.dihydric alcohol, a frihydrjc alcohol,.a su
BrouBFRBISURE Bt EIont B RPN <o B0k and s maigg ahrer

claim 39, wherein said dihydric alcohol is a

glycol .4l. The Wsefefaifi!38] Whédbin safdiarigidricatshdd iy pderdls

a menber selected fromthe group consisting of

et hyl ene gl ycol, propylene glycol and a _combi nation

t her eof43. 42 Theneseof elayn 38) wherpivgraid entealephohisc member selected
from g S8 b T BERE S Ao kS ki ind Wit B R RUED

fromthe group consisting of sorbitol, manitol,

xyl it ol44and Bhecwsetof ohim 3, wherlchid eédentidhal isqeesshit in an amount

cl ai , erein id essential oil is present in an
fromﬁhﬁ‘t‘}:ﬁg%"rwmq% t g@’é YW w to about 10% w w. 45. The

use of claim 31, wherein said essential oil is derived

from a 4§ ant Tigxise @ tlaift 81, Wh@eis@idadssential 601 Alerivb®fréin' plant

said essential oil is a nenber selected fromthe group
extraglonsi sting of eucal yptus oil, lavender oil, tea tree

oil, green tea oil, rosemary oil, patchouli oil, cedar

wood at4as OTI}leu%lo?\éﬁliﬁlqgfw r%in.sgfi‘il é!?{n@iﬁ?oiplslwm mber selected

grapefrurt oil, Sbergarmt calabrian oil, pine 0|F,
fromchky glanp tomwisting € ppatyptuk oih ldvenddr milatea trek edf groen tea pilargemary

.. ylang.oil and a copbination thereof. 47. .The use. of

oil, et & cedar SadER ot SHee et il SRlgiess ol ErapE s pilheseamot
calatiial bi18he oil Z8irdahitin BREpPperdhifd o), 7hnatdR N&If BilSAukb ylang oil and a

vitamn is present in an anount of 0.01% w w to abou
comtffatiohwherd®. The use of claim 47, wherein said vitanin

Is a menber selected fromthe group consisting of

\;nga? n47A ' VTﬁealgge%f léiair}{ '3‘19%5}&& safdl rgﬁHeYrﬁhéle? ﬁHh%F g&rrlprises a
vitamin.

48.  The use of claim 47, wherein said vitamin is present in an amount of

0.01% w/w to about 5% w/w.

49.  The use of claim 47, wherein said vitamin is a member selected from
the group consisting of vitamin A, vitamin E, vitamin K, a derivative thereof and a

combination thereof.

50. The use of claim 31, wherein said microemulsion further comprises a

thickening agent.

51. The use of claim 50, wherein said thickener is present in an amount of

0.01% w/w to about 5% w/w.
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conmbi nation thereof. 50. The use of claim 31, wherein
said m croenul sion further conprises a thickening
wW@o@nn290%L. The use of claim50, wherein said P¢I/e&ENZ000284
is present in an anmount of 0.01% w w to about 5%
w w. 52. The use of claim50, wherein said thickener is
a nenbes2. sel Had ed of chim tSoewhdrempaiahiRkeaier iga aiembanidhared from
gum hydroxyeth | cel I u] ose, carrageenan and a
the eEyRISORYSngPoHBiER £ums by drphe e iglose cafragesnan gipcha gqrpbination
thereﬁf" d mcroemulsion is substantially free of an
kanol. 54. The use of claim 31, wherein said
m croemul sion further conprises an active agent. 55.
The useSdf CTlad weedf claith il ewhersiai sdidapicraeandgjemis jubstantially free
£ ﬁlf g sel ected fromthe group consisting of an
ol an, cterial, an antibiotic, an antifungal, a
retinoid, an insecticide and a conbination thereof.

56. Thesdlse Tie weaif 0lakh 31yWWhéreinariahidraniliion fietheatormprises an
a nmenber selected fromthe group consisting of

active Bg@it-anpheni col , synthetic and semi-synthetic
penicillins, betalactans qui nol ones, fl uoroqui nol nes,

macrol i ge anpibidide 9[%1m‘34%ﬁér‘émasﬁiddactl§é Llééﬁy {3 Bi8mber selected
peptide antibacterials, cyclosporines and

fromcthmgnonpt:m[snstmge)lf enfntitizterizh en astéiotic, cahammﬁlﬁgal ahetingidnan
sai d ti b| nmber selected fromthe group

msec?:‘B‘ﬁiglag{ff’ﬁﬁm ﬁ?‘?ﬁlﬁéﬁ?ﬁ erythronycin, tetracycline,
m nocycl i ne, doxycycline, pharmaceuti cal | y acceptabl e

salts tigr eofhe @RGf I@Iaﬂﬁﬁsgﬁ'hérbﬁirsﬁmf antidb&cterldl és Mﬁﬁnﬂfer selected
claimb5b5, wherein said antifun agent is a nmenb

fromdhq grovp gons e 0k chlgrasipherispls § %heﬁg agfl sembﬁmfh%meewﬂhns beta-

C 0
o RIRTGLS, QTS ASRLAEE Sl AEANRE LA PGBy, g
antibaételﬁ'dlachYCIBEpormiBeami i sanbinatednithereof. i s a nenber
sel ected fromthe group consisting of vitamn A

ot | noi ot B e S 85 bt ARt if S simbepfelected from
the ggtw%mgtﬁ{g%ﬂ dliai&m P6ih Gyt dnefdit) Mtacydlffel Mdocpelind, HatyRycline,

pharmaceutically acceptable salts thereof, and prodrugs thereof.

58.  The use of claim 55, wherein said antifungal agent is a member
selected from the group consisting of clotrimazole, miconazole, metronidazole, ketoconazole,

econazole, butoconazole, oxiconazole and sulconazole.

39. The use of claim 55, wherein said retinoid is a member selected from
the group consisting of vitamin A, retinol (cis or trans), retinal (cis or trans), retinoic acid
(cis), tretinoin, hydroxyretroretinol, didehydroretinoic acid, etretinate, retinyl palmitate, -

carotene, tazarotene, acitretin, adapalene and a combination thereof.
60. The use of claim 55, wherein said insecticide is a natural insecticide.

61. A method for making a microemulsion for a topical application, said

method comprising:
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carotene, tazarotene, acitretin, adapalene and a
conbi nation thereof. 60. The use of claimb55, wherein
w@ atod/oegegect i cide is a natural insecticide. 61PCHSG2007/000284
met hod for making a mcroenul sion for a topical
appl i cah) admixfl dsuifattanchndapiohslynged-ayrfaachit sith@nassential oil to
surfactant and optionally a co-surfactant with an
from @ag A% oil to froman oil phase; (b) adding the oil
phase to water to froma coarse macroenul sion; and (c)
shaki nqpaRehisg iHe'dilNfhald¥® wRG!t8 FroiPs EQRIME¢BEMERIon; and
spont aneously " fromthe m croenul sion. 62. The net hod
for making a mcroemul sion of claim®6l, wherein said
m cr oerfs) sakingeodpstiiriigribe cqasge merregmylowmn g spastangously from the
micrseglﬂ@ri- based surfactant selected fromthe group
¥ P ng of a sucrose ester, an al kyl pol ygl ucoside
and a conbination thereof; (b) up to 10% w w of a
pol yhydsd.c alleohethod for)making ®mideenmilsionfof alaimi6ll, wherein said
. selected fromthe group consisting of an essenti al
micregmulsign seEPREREUt i cal | y acceptabl e oil, and

conbi n ?ﬁ%% 88 3096 PR 1of ad0ghr(hled RirfaPralBg oed ¥ Se orbdp

The ne or nmaking a mcroemulsion of claimbé6l,
consistiey eff susaised esteny an atkabpalysluedsidet andta dombimativathertefom

about 1% w about. 20%,w,w. 64. The nethod for

maki ng @3}}?@4@%&9&0&?&&@9&? ﬂfé%}lc,’l’ wherei n said

sugar - b@ygptosm% W bofl s8lebted FORLhE Srip doavistie &f drildssential
of 5to1 65. The nethod for making a m croenul sion

oil, agharhasewticaily apgrptableoil and cembinatiensdhereof; pad a menber
sel ect e@%{qg ?J‘M«%“%V/W\%Qr. consi sting of sucrose

nmyristate,” sucr'ose |aurate, sucrose ol eate, sucrose
pal mtate, sucrose stearate and a conbi nation thereof.
66. The63ret hbie: hethodrfkinmakig armicroamuls®n i clafm Gl awherén, said

erein_said sucrosge ester | ucrose lLauyrate. 67. The

sugaé&sﬁiaufa&;anmrwn i B‘étrho(? §W§Y¥ﬁ° 8?0"6 Izg%ﬁ”é’_vl wher ei n

sai d al kyl polyglucoside is a menber selected fromthe
group ceisi sthddetfibd for@Paldil sRGdtbemulsion of claim 61, wherein said

sugar-based surfactant is a sucrose ester having a HLB of 5 to 16.

65.  The method for making a microemulsion of claim 61, wherein said
sucrose ester is a member selected from the group consisting of sucrose myristate, sucrose

laurate, sucrose oleate, sucrose palmitate, sucrose stearate and a combination thereof.

66.  The method for making a microemulsion of claim 65, wherein said

sucrose ester is sucrose laurate.

67. The method for making a microemulsion of claim 61, wherein said
alkyl polyglucoside is a member selected from the group consisting of a Cg.16 decyl

glucoside, a Cg.16 coco glucoside, a Cy-16 lauryl glucoside and a combination thereof.

68.  The method for making a microemulsion of claim 61, wherein said

alkyl polyglucoside is present from about 1% w/w to about 5% w/w.
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gl ucosi de, a C8-16 coco glucoside, a C 2-16 | auryl
gl ucosi de and a conbi nati on thereof. 68. The nethod
wo eroomedoitdlg a m croenul sion of claim6l, wher ePer/SG2087/000284

al kyl pol yglucoside is present fromabout 1% w w to
about 5% w/ w. 69. The nethod for making a m croemnul sion
of cl aié9. 61, Thdwaethbd feranakippd ypligrdemols@nodloimi6d, wherein said
present from abouyt 1% w w to, aboyt 10% w w. 70. The

polylydrif gtgohelis Rﬁﬂé?@%&f%ﬂ Abcilt d%rtIE feabost %%’aw/mel, wher ei n
sai d pol yhydric al cohol is a nenber selected fromthe

group cmnsi sthddet®bd ordhdkitl A midb&RMIGHon o clalith /6 Jivhérein said
al cohol, a sugar al cohol and a conbi nation thereof.

polytydric Tleehotds haeember selaiied fom the evoypwangsting offa dihydrip ajgphol, 2
. herei.n,sal d_di.hvdri I ol .1 S ycol . 72. The
mhy%ct ﬂ%%otl ’oarsu%%ﬁ(?lﬁ%h%ém?ﬁi %F%@%%%‘%notrl? Qrg? % claim 71, wherein
said glycol is a nenber selected fromthe group
consi st7Iing Ofheahbthbé fier mydkiend migoapylkenefglayadl, whekem said

. combinatjon thereof. 73. The nethod for nmaking a
dlhy%cgaﬁ%@ﬁbséi%ﬁ“gf claim 70, wherein said trihydric
al cohol is glycerol. 74. The method for meking a

M croemyl si ophehethb@fdP m{fking Bfi@bémsRiod oFUldh 7l GAabeln said
Is a menber selected fromthe group consisting of

glycdd dy pinember sedgviadoirom tyd growp censisting ebetbyleae Bbyrok heapzlsne glycol

and 75. bThaﬁion§$eh8gffor maki ng a m croemnul si on of claim 61,
R R &ssential oil is present in an anount

fromabout 0.5 %wwto about 10% w w. 76. The net hod
for makidng &arie methedfidranakingd midra¢mulsibn oflcknimi70, saemein said

. essential qil is derived froma plant extract. 77. The

trihydrig Hephof gy elieftPlng a ni croenul sion of claim 76, wherein

said essential oil is a nenber selected fromthe group

consi sty41g ofh&EMembY BrUfal@hd a mi@¥&REARIonflclaih e, WheRin said
oil, green tea oil, rosemary oil, patchouli oil, cedar

suganwdorhohis| aamember setacteddidne e gopup, copaistiag okwrlital, manitol, xylitol and
rapefruit oil, berganot cal abrian oil, pine oil,
acor@ﬁf’%boﬁt}ﬁ?%?f, peppermnt oil, cinnanon |leaf oil, ylang
ylang oil and a conbination thereof. 78. The net hod
for makisig dTle methedidranakingd midra¢mulSibn ofkclimiel, shein said

essential oil is present in an amount from about 0.5 % w/w to about 10% w/w.

76. The method for making a microemulsion of claim 61, wherein said

essential oil is derived from a plant extract.

71. The method for making a microemulsion of claim 76, wherein said
essential oil is a member selected from the group consisting of eucalyptus oil, lavender oil,
tea tree oil, green tea oil, rosemary oil, patchouli oil, cedar wood atlas oil, clove leaf oil,
palmarosa oil, grapefruit oil, bergamot calabrian oil, pine oil, cardamom oil, peppermint oil,

cinnamon leaf oil, ylang ylang oil and a combination thereof.

78. The method for making a microemulsion of claim 61, wherein said

microemulsion further comprises a vitamin.
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m croenul sion further conprises a vitamn.79. The
nmet hod for making a m croenul sion of claim 78, wherein
w@200d/0zdos@m n i s present in an anmount of 0. 01%@T/8G2007/000284
about 5% w w. 80. The nethod for making a
m croemul sion of claim78, wherein said vitanmin is a
. menber el ecTlednéthodnferheakjmgpaimicoersilsion g claim \78; whemin said
. A .vitamin E, vitamn a, derivatiye thereof and a
vitargl et By ARl p 08 1% FHES AP RO PUM ki ng 8
m croemnul sion of claim6l, wherein said m croenul sion
f ur t hergoc onpriesfsthad Fét iwden Hohiasahilsiod df clhiif 78ewh&din said
_ for making a mcroenul sion of claim@8l, wherein said
vitangipjickmaaber sglastedfegm thegrawp egnsising of ViR, Wity E, vitamin K, a
: p. - d for making a
denv%g‘geg%%%?Xs}({d\é%ncoggblgg&;oﬁlr@g{f?E\Aher ein said thickener is a
menber sel ected fromthe group consisting of xanthan
gum hy&ir ox yEiehmbthed ffer moaldng € axicragmeesian ofinkiia 61, wherein said
. compi.natign thereof. tﬁf The nethod for making a
MICTORMUEY ehROBPIISeS &ithickePINg#8&Pki n sai d ni cr oenmul si on
is substantially free of an al kanol. 85. The net hod

for mak§nNg arnd memeaibshaling®4 midradmiulbibn oMORIAISN, Whérdin said
m croemnul sion further conprises an active agent. 86.

thickehes isvpresent|inf a5y amenkit 0§ 08196 wivotonahodt B vow. cl ai m 85,
wherein said active agent is a nmenber selected from

t he_ gr ogyc COﬂ% rﬁEﬂhB? f(?rfm i @Hl&@é‘tﬁﬁ foftlof cBiln 81, wherein said
anti biotrc, an antitungal, retinoid, an Insecticide
thickamd i9a menbenseldcted fréraniogroupdonsheg vEkhwkhnf @m,naki ng a

m cr.o | sion of claim 86, erein said anti bacteri al
hydroxyethy nﬁ’(&]@?e’%‘%%f’legﬂ‘ ?‘I‘dgarﬁot‘%nﬁ%‘ﬁberﬁ nsi sting of
chl oranpheni col, synthetic and sem -synthetic

peni ci |44 ns, TRehathba ¢éraiBkingld! ii@béneiSion of claim 61, wherein said
f 1 uor oqui nol nes, nacrolide antibiotics, azelaic acid,

micregniileigh st substaptighlyi fike ofenialigneleri al s, cycl osporines and
an conbi nation thereof. 88. The nethod for making a

m cr oergg. Si Oﬂleoélaﬁ“lk)a 'f&] rﬁ?ﬁkin ﬁﬁ&b&n&l@foﬁ oi}@faﬁrﬁiﬁqz {.Nﬁexjeﬁl said
a menber ‘sel ecte romthe gyroup consisting of

micrédmuisiamfiaihier cenytises amactive agest r acycl i ne, m nocycl i ne,
doxycycl i ne, pharmaceutically acceptable salts

ther eOf86. andl"he method for making a microemulsion of claim 85, wherein said

active agent is a member selected from the group consisting of an antibacterial, an antibiotic,

an antifungal, a retinoid, an insecticide and a combination thereof.

87.  The method for making a microemulsion of claim 86, wherein said
antibacterial is 2 member selected from the group consisting of chloramphenicol, synthetic
and semi-synthetic penicillins, beta-lactams, quinolones, fluoroquinolnes, macrolide
antibiotics, azelaic acid, silicylates, peptide antibacterials, cyclosporines and an combination

thereof.

88.  The method for making a microemulsion of claim 86, wherein said
antibiotic is a member selected from the group consisting of clindamycin, erythromycin,
tetracycline, minocycline, doxycycline, pharmaceutically acceptable salts thereof, and

prodrugs thereof.
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prodrugs thereof.89. The nethod for making a

m croenul sion of claim86, wherein said antifungal
wW@o@no29086 a nenber selected fromthe group conBCESGY7/000284

of clotrinazole, mconazole, netronidazol e,

ket oconazol e, econazol e, butoconazol e, oxi conazol e and

sul conag®l e. TOmethhé fcrremﬂ«mgiﬁncmahhhsg)na)fmmmc%nwhmiebmaid

of claim 86, ere idretinoid is.a er )

anti6Qiga RIS B b SOISFISH SoPL e DA pmRtinh il fimazole, miconazole,

metrSifildZOR, két%l:ocna%let dcBRSole, bifocHzoleCbicMazble @R kulconazole.

retinoic acid (CI s), trétinoin, hydroxyretroretinol,
di dehydroretinoic acid, etretinate, retinyl pal mtate
b- car ot¥he, Teermebodfe, md@ng # gt1¢rnemald@pa1f ehwém B wherein said

N T T e L T e

retindl (Figlob Frahs)| Re$ia6iciaciddeis), tretinoin, hydroxyretroretinol, didehydroretinoic acid,
etretinate, retinyl palmitate, B-carotene, tazarotene, acitretin, adapalene and a combination

thereof.

91.  The method for making a microemulsion of claim 86, wherein said

insecticide is a natural insecticide.
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