SUGAR- BASED SURFACTANT M CROEMULSI ONS CONTAI NI NG ESSENTI AL O LS FOR
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alternative to conventional emulsions and as a potential candidate for cosmetic and drug

20  delivery systems. Unlike macroemulsions, microemulsions are optlcally transparent,
thermodynamically stable, 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

25  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

30  increasing concern about potential side-effects of synthetic additives. Generally, emulsions
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25  ofaclear, thermodynamically stable and concentrated oil-in-water microemulsion for the

flavoring effect of clear beverages containing at least 30 wt % of flavor oil with at least two
non-ionic food grade surfactants having a hydrophilic lipophilic balance (HLB) between 9 to

18 such as Tween®, Span®, Glycosperse®, and Polyaldo® series produced by ICL

[0007] The applications of essential oil with prior art formulations have some drawbacks.
30 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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25  acomplex surfactant system as well as being potentially toxic and unstable and may be
harmful to the environment. Microemulsions stabilized by non-ionic surfactants are quite
sensitive to temperature because of the decreasing surfactant solubility with increasing
temperature, which often shows a phase inversion phenomena. This phase inversion
phenomena by non-ionic surfactants can cause some problems for the exploitation of

30 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



harnful to the environment. M croenul sions stabilized by non-ionic
surfactants are quite sensitive to tenperature because of the
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vitamin A, vitamin E, vitamin K, a derivative thereof or a combination thereof.

[0013] In other aspects, the present invention can further comprise an active agent such as
an antibacterial, an antibiotic, an antifungal, a retinoid, an insecticide or a combination

20  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

25  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;




range. [0015] In certain aspects, the present invention is
substantially an al kanol -free sugar-based 25 surfactant
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15° [0019] These and other aspects, advantages 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

20  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.

25




[0022] Figure 3 shows a Z-average particle size of an oil-in-water
m croenmul sion at a tenperature in the range of from25Cto 70C. 25 5
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(b) up to 10% w/w of a polyhydric alcohol;

(c) up to 10% w/w of an oil selected from the group of an essential oil, a

pharmaceutically acceptable oil, and combinations thereof; and
(d) up to 95% w/w water.

20  [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

25  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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agent angert hmd theivgizhted aweregead cheafHL I walnest Btwednabout SandabowtdA oatnoret 9
and about 14 or nore 15 [0029] In certain aspects, a sugar-based

sur flact e[ml29i s hpceeaemspéctsom@iasbasecl%mmnﬁ@pﬁmfrom&@%mxf’/uwv/vptoea‘nsmtab| y

about 5% bou I n _one t he sugar - bas ur f.act ant
o o et BT, A RO R I BHrerREpAI e e e By
of bet weensords®estdd havifig a BRIrbgtilic AidNipbplasPELinse (HIDB) Sbefvaeh 873 16 )YIat em
has a HLB val ye of between 7 to 16 and]ﬁPref erably 15 or higher. The

M cr oem§FAR AGeIAsPache ths Sudacint fystemnies 8 Bl yplupribetvemm (iuteinds 20

sugar - basaetaiiyin G 8£highdrs TB@mnd@&nmw‘iér@ Io¥ 149 plsEhtVRlcHBh caf %ﬁ% ARixnQE of
exanple, 1 surfactant which has a value of 5 and another having a

val 48 ofugesbassd purasiants baipe differian ELBrvalugs.shshrasterexamplspbsusfactepigvhich
present phy @hd &% ank Q03 hokhg aDhiGe §iUlCGr 03EsRR E&hBinktlinb %%lﬁlﬂﬂh@s e

rryrl state, sucrose | aurate, sucrose ol eat e, SuUcCr ose pa mtate,
sucr ose SeIne&f B @resent AVeRtinm nat i on t hereof . Preferably, the sucrose
ester is

[0030] Suitable sucrose esters include sucrose myristate, sucrose laurate, sucrose oleate,

sucrose palmitate, sucrose stearate or a combination thereof. Preferably, the sucrose ester is
25  sucrose laurate. Those of skill in the art will know of other sucrose esters suitable 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 ef al., Angew.

30 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



25 sucrose | aurate. Those of skill in the art will know of other
sucrose esters suitable for use in the present invention. [0031] In

certai n R&RAEbIdesFnchuabut St o Gi@Bd tol $CRR dadyk YlucHidey 8 b%lﬁcbﬁbcﬂgiucog_lﬂ@
al kyl  polygl ucosi des are character.i zed by the | ength of the alkyl

chai n ardCrerdayyielugs ﬁem@mmmatwgﬂmf@wqmetaym@me@é dpypt; the ?“Qé t he

degree of,\RAlYIR! hERLIIOLkRRYF aBXl‘R}rl’}ﬁ}ﬂtloﬁél gfthup 1%@”%2{‘91 "3RaBERa int.
Ed. 199 7, 1328-1345). The alk | ucosi des are comercially

avai | abl carbof chaim Aigzibutigshiels.. (pstyémwgeé QﬁBDIYM@éﬁ)mlt$¢\SF"Cd-ie'm{éld;gfee
Dussel ) U
(Dussel dgrmERL e Gy o ENSIAERRNC bl SERRL fyond Lt or

are not poiygitceddd ie presenCiro8tabdeichth wilv trcabsiiddp wawC8 16 Coco gl ucosi de,
a Cl2.16 lauryl glucoside or a conmbination thereof. For the avoi dance

of doubtipo3z2pe 1akdain aspedty @{d«tﬁ@fdeﬂlﬁlsfmb et ﬁreé‘dﬁﬂﬁﬁv&ﬁt&n@ﬁmﬁﬁse&l dsy|
functi onal " attached to a. carbon, ch

di st ri butyf r Ou‘?lge pre&gssﬁ%q éﬁ@é&s ugsd 1p Bleyrgrpedqrne eopsidere és SRAS
"GS- 16" @kndRalflatdcBniRds s REHNTRIDAZ agmfasue @é saﬁcwgnnauaeob&@r&{ouﬁ@se

units. In a preferred aspect, the alky | ucosi de i s present

from Oabdumteﬂ%wwmdrapo%mhossumﬁwor Fm@q a rikhy B¢ lgehel, é\‘éﬁ@@ﬁé alcphpd or
m cr oemy S%Faeg&oﬁa tnbge FREOs gﬁ%bﬁﬁxsm%& §&s&t%en§dhrcfoﬂﬁfn§9t
actants U se

The preferred co-sur In the conposition are consi dered
as GRAS polyBedrg a¢dhy! iRap ogobnted fram dbaftel)e wjw FDRouSH% abve
co-surfactants include, but are not no 10 limted to, a polyhydric
aI cohol [B083h &oﬁmrekmadrpﬁpect the dilﬂygmtreilmha] isatglylcpl &ﬂitalblhgﬁccbleinallud@hol

... | ert a cts e mcroe on.of the
o esent Ty At g BniGael PoRyians eviel St it Berg R for 1 rom
abouts l%rWéx\t\éd aapc&h@hﬁ colfifavvany.is pdpyierk gmop na onfeeﬁ@ette,dhmaﬁﬁmlstdﬂ&f
di hydric al cohol is a CoI %ltag ol s |nc ude, but are not
i m t ed POPrEEPHYYEkan @‘?’9 Eﬂesafﬁ Ayt ﬁ‘g‘ gﬁﬁﬂs gg’t‘:erg ‘conbi nat i on

thereof. In a 15 preferred aspect, the co-surfactant is propyl ene
gl ycol . [P934bt He perispetberaispacite isreemilsien Bifhe presanh BIVERILSSATPILTY@Nt i on

CoNpri S&goA atcbhdly dhitdbldus A oho %ﬂxd@sbug h¥ 061 Bhited BO03MMitol, TanBbil a1 N
other aspécts, the m croénulsion of the present invention conpfises a

sugar alwbmpraﬁmhlmp@t@mér al cohol's include, but are not |limted
to, sorbitol, manitol, xylitol or a conbination thereof. 20 [0035]
| n crxt qposse nﬁm dértaimembodﬁrhmtsp tlegeestntiimeetién @ovigesovicoesutsians oanprisgigons

conpri si A0 %ssential oil, a pharmaceutically acceptable oil, or a combination thereof. In one aspect,

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

[0036] Preferably, the essential oil is derived from a plant extract. Non-limiting examples
of oils suitable for use in the microemulsion of the present invention include, but are not

25  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.

30 [0037] Inone aspect, the microemulsions of the present invention further comprise a

vitamin. In certain preferred aspects, poorly water-soluble vitamins such as vitamin A, E,




an essential oil, a pharmaceutically acceptable oil, or a conbination
thereof. In one aspect, the oil is present in an anmount from about

0.5 % Wand Kaanad i@t dediO2bved se e$pR61316) sdﬁﬁﬁfz €iral preschtfBveRESE Nnioat akdt, | S
derived froma plant extract. I\%o(? mti nag)Pexanpl es of oils suitable
for use NGVIEAREN FFiPEGSER AR RS TTROMLP Wﬁ’/‘és‘e U {9&A¥i on i ncl ude, but

are not 25 limted to, eucal yptus oil, |avender oil, tea tree oil,
green t d8038i | In prpshemasngctothe migsaerarsions of dhel presextdpnentionesdnpaist a8 o | |

clove | eaﬁ&oﬁél%nf oﬂ@é%ﬁ%@a%@no%%r hsed E@&%ﬁe&%‘bf‘th@#&senﬁﬁ@&%@chﬁﬂ% ahbian

oil, pine car danom pepperm nt ol Cl nnanon |{, and
yl ang ylagidgviginiin 6) aud it setty) teoplivesl vitamin E)) apé it dirivatasp ewrhsis tachphepdl |
phases us%d |n[ resen atural £S8 H}tlal ogls

or tte qther

nor mal | yORREr ARY ST gFﬂC%refodubutylatech%y%d?xy WA acb afid thelr salts,
di still alytory-2.307.8- %3ﬁbthy]hhmmenawaﬂmkyhdd@ei gamcr zﬁﬁmﬂdstsmﬂql aftert,he

present inveption further, conprise n.cert referred
aspect s eslﬁf’&’(ﬁ‘ﬂ}' 9r%1t%hat§’o‘|ri%‘r° t%l?ﬁ?tﬁé‘niﬂgﬂleggrs\ﬁofbé?ﬁ gﬂ‘dl Sa{t%thﬁnd K
and t heiakcolip) estarb bm&y a&El@S eﬁﬂes(eaé INI\saibthﬁh&cﬁoimmhaenmﬁcemnwme),

i nvention., In one asp he vitamin is present |n n anount of

0. 011 w/swﬂwrsésemoe% 09/8/\1 ghrteb@eq) Pt R ectd an i salts may be

m cr oemyssi 9hwelPis E@?Amﬁ?%thb n¥ention conprise an anti oxi dant or
radi cal scavenger useful in context of the present invention include

a corb a i 0 E
a?\d itls g%?’?l] vgtft1 ?evr{éﬁs{rl %snﬁzgﬁﬂlée? Sf giggpiée@oiﬁ@sor ééti‘gc,@eg%? g%hlelé%ég% 21?98%} )

t ocophercomprifing 3 thidkeuing yghnt) xSuitelln fo¢keners ingbida fd exdwerile, xgathasgung-
.hydr oXy- h' drox¥ét}§ylce%£1fegen%£n %ng{l %p? r%blﬁaq Bﬂiyéolf Clne})%l gs egtajthl I ( l%ﬁérqs and

its alk er’s espem uric a salts
and 13l k)ﬁresexﬁmemsammmbf ﬁoraxambla,rﬂobli% w/vsaul absut Sl%lw/w abouoidpybpeetsttbe s  of

aim - QUBRTAFTIBg, erg S OHe Ay B Lo b A Ca g L RO BPTM NSy S

di hydr oxyscbsisydor topiadlivee.and its salts may be used as well as EDTA,
BHT and the like. [00391 In certain enbodi nents, t he pr esent

i nventi gﬂoﬂ'] o\vreably] hé AedKehifj ng%t ﬂ‘sldﬁﬁsth%ﬁallyc&eiﬂfchﬁy fert & bthéckeni ng
agent. Suitable thi ckeners include for exagg q%l'g xant han gum
t

hydr oxy aesisdienss. | Uiegekenmgrageanj cambasyathelic & CHHTIRH DSOME | n one
aspegt, hitBdinfah&kasn ﬁﬁcl&e&n& 5%0% ﬁ%@@&rob(ﬂlo@cﬂ f@r@é&ﬂﬁle Odfgar ‘:ﬂ%fnaﬁex anpl e,

0.01% w w to about 5% w n ot hér aspects, ener may be

enpl oyedirﬁbﬁloamrWrr@ﬁee@nicaﬁ‘@PXSm?ﬂlmkwl%‘gﬁeM%w@wl WW@MP}%@ t he

desired ceHﬁl§s‘é9§tﬁ&l¥n, tntx,%ghﬁl?‘b gﬂﬁgn, guar gum, gum arabic, locust bean gum, pectin,
starch, carbomers, or xanthan gum. In some embodiments, the thickening agent is a natural
gum, for example, gum arabic, tragacanth gum, xanthan gum, carrageenan (alginate gum),

25  pectin or guar gum. In some embodiments, the thickening agent is xanthan gum.

[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
30  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




[ 0040] Preferably, the thickening agent is substantially chemcally
inert to other ingredients. The thickening agent can be synthetic or
nat ur al | kinQGEiHkIEd, RPperpipmemition (0lasd) @Rliomdi, feckldigardnhekenistqy sigemid i s
a hydroco! | oi.d, for exanple, agar, alginate, arabinoxyl an,

carrage skip Yprs3ARPIANITESt | Ul ose, hydroxypropyl et hyl cel | ul ose,
cel lul ose, curdlan, gelatin, gellan, ]3-glucan, guar gum _gum arabic,
| ocust HBBP] gUnrcerprarcasperts, thetterpe lsosmeehic Befinsragent orefseatotthapring In sone
enbodi j j ; i [ l e, gum.
arabi o o RiLARR B OB B B e O o et = 95
pect iin owsmet@rcogpositiom Agyneseetivodtiveagest,is ¢dneideted ek dashimgaggyenn the s

xant han gu 041] In _cer.tai e . . i |.Sl-ns
doscr | bedRE AR e dmisin, Tl § CEhER S PREEh Sy pifhok fL0R, e
her ei n, vasietdyof ast-limlting chbsneeic attivengaltkeanohdnly efed irstht skih ess itdnstry, about

2. 0% or ahqut 0% 042] .1n certain aspects m croepul si.on .gf the
o ecent VHGbE FiHb b e it B fohei e tfeh Seeaf i Eb ek S i
sui t abl engrediettRRisdel idchi@e: dpRives abdoften® SaesthetkQS PO Rty suah s fpgeipadsat | on
(cosnetic products with therage,uLi,c bepefit), to . tre "cosBreti c"

ski ntli SBFBRSs colgray/cqlorants, pgerdiakqilsnastrperik clave Oﬁﬁwa%qlg%m Ft i on
(el asnByyc ARt MBugehsiemkhBSl lacdlél W}ildR hhdek @ktilla%s ahti achléiaBerid) @nti-Ot her

ski n undesirabl e properties. &)004 ] In certain aspects, the term

3 e
" cosmet i icebial sgEntiges: lodprrpryl Sutylsatbrmats). prdguilagts. belepisalarditiyes.
conpone r@o§m$ti}aarstriﬁ§éntst, Codrdiit Blodidkd) ?edHEihggée‘ﬁtsf ééﬂGéslrQrﬂs,Qkinfb'}Ha%ihé’ﬁﬁ of

the 5 cosnetic conposition. Any cosnmetic active agent is considered
an "act ilighteaiggngenty (s-2 . hadrogunenexkojisfacidascebisseidt mpgneaifmiaseprbythe CTFA
Cos gy i | AgSCLdnBRRniAe W AL, includi
nonﬁ%it m%q%ﬁggtg’gig%h@%alg%%\%@h%ﬁ%l Q@%ﬁ%%‘%ﬁu@éﬁ }Hﬁ %&ﬁe ’értfllun "are

i ndust r ymiscelmeohs andecslusivgbikin foothingsmdionheatieg egempsde gt parisengfandhe
present jnventian. l.e f these _ingredient .G . ] °N
Db st velMVak B o PR G e R R L e e S AR E D EhE

pi gnment shisabdbb anddjsdtenivar glpdysrhizesewnd altaroink snd destvativeg éretedf. cl ove
oil, nmenthol, canphor, eucalyptus oil, eugenol, nenthyl |actate,

Wi t ch hoped4] dils tértdipbtler ediboimREREthaGRRbSnulatt bfthéipresedbinadntiag Giather

(e. g% , 1 odopropyl butyl ear b,arrﬁ% e).,, antioxjdants, biological

addi 10 veomPris SHAFHE 2ty PHESIASIVeAsErfe TP i Nyt A 8et ImihiRifg agent s,
sequest rafbteriaK bl aibRAR M WitiARdal, 4 JeBidi8 HnkeRUERLG? alcBmBination thereof.
hydr oqui none, kojic acid, ascorbic acid, magnesi um ascor byl

[0045] In certain preferred aspects, the antibacterials include, but are not limited to,
chloramphenicol, synthetic and semi-synthetic penicillins, beta-lactams, quinolones,
fluoroquinolnes, macrolide antibiotics, azelaic acid, silicylates, peptide antibacterials,

25  cyclosporines or a combination thereof.

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

thereof, or prodrugs thereof.

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

oxiconazole or sulconazole.

10




15 phosphate, ascorbyl glucosam ne), skin-conditioning agents (e.g.,
hunmectants, including mscellaneous and occlusive), skin soothing
and/ ﬁr hi@e4s] ngnaaeeﬂﬁ Sthéreenthodinpany the AginoRin theludebuvat nvelimife tg, vitaminhy |
pant henol ), e vera, pantothenic acid and,i eriva

al | ant oi v ret"tﬂl b1 Ens): th 15 Ot DS W&‘Ff)@ﬁ%‘i‘il tzﬁtwavleﬁydf%m’aﬂvﬁ“&?}r ns
and deri M@éﬂymﬁetfhaera&afetre{@&élél&tmlynp&ﬁfﬁtalﬂncaedta@r tafd¥bIeRl, AEIREE, the

m croenul sion of the present invention further 20 conprises an
active agjepalenesypeepbipationitheeofagent s include, but are not linited to,
an antibacterial, an antibiotic, an antifungal, a retinoid, an

i nsect i ci0849]orin gertampicfeatil @Spe@théhfemﬁecﬂmp@@zaﬁi]aturah inseqticeden pr eferred
aspects, the antibacterials include, but are not limted to,

chl or anpjoeso] c dh cersaim btlhatdnﬂaoamcbnseme -miymérhﬂtlbns geniiable fdmie]ivering skin

bet a- | act ans ui nol ones, | u ui_nol nes, ntibiotics,
azel ai c }gegegmggpp Feé’ﬁff‘léﬁ“&anupf’éﬁgf‘ﬁg |p8 b Plfaéi’d(s)ga{%%m g’érﬁ i nes
Or a CoNndthdpall 8 ohldgs- Gﬁftty ab946d., ﬁﬂbl&@a&iddinﬁleﬂkh&ﬂ WIISQICIE Bed
antibiotics include, but are not limted to, Cllr}SﬁW rﬁ

er yt hr onffdiA; cigqseneatasrais #rad (BhAdgag dpqombexagBip agid (PH14)), which are beneficial
phar fmc eyt CatalnYenP6GRBHAN £d d8et Skin Ak ARfion &hdiﬁbﬁ’ﬁ IyeSwitd) 8m6Miknts
[0047] In certain preferred aspects, the antifun ents include,
but are #ndsilichrd qibs@xerbmoisaEe-tefaning MASINDIOtRT IS SRS @%ﬁékmo?hua»aaz%}ne
ket ocon

10 [o0agrolea eoPRRER L pRViERER fie v bieBRAGRLR PR IONAELE:
are not party sedvent.celested fpm the gﬁoun@ﬁmien@cﬂﬂ@o@? oif prghails, righsinjunsaturgted s
or trans

i denydr Brebeii Ak 3oBahe 4 Shfbiut BRHPRIA S PRRKE R AE D Bleer

t azalot eagent aad iternvehicle,comganEatsene or a conbi nati on thereof. 5 [0049]
In certain preferred aspects, the insecticide is a natural

i nsecti cittle. HIEAOBARATOONert ai n ot her enbodi ments, the m croenul sions
are suitable for delivering skin protecting and revitalizing

anti - oxi S ol.yunsat ur at dfat ids ¢ |n|n 0 a-3
and orreg@aglt]f aI?‘taf)o @i Hg’oilél ts% IBFRsE éﬁwenél?%ﬁl ﬁﬁer(?foé"ﬁleé é:’(t:lllo Sfor maﬁ%‘@
ganma- | i the hdreenmdsioh desCaibAi ,heleinc d&ﬁmémmnmmmﬁddsﬁ%th@hﬁr making a
docosahexaenoi DH%) whi ch, are beneficial 10 in the treatnent
of psori ’ﬁ’scf%eméﬂﬁ?boncfjf“nae&p? %‘?p]i“f?flf’%rﬁ?rea’f‘? B?\‘F"COSFP&‘iS’Lngbns Li kewi se,
enollients and silicone qils exert noisture-retaining and. skin

pr ot HWtive ef f(éb:%dgu@ﬁg@ﬁlgf@[@phand-mggnallg agpisprfactant with an essential oil to form

an oil phase;

(b) adding the oil phase to water to form a coarse macroemulsion; and

(c) shaking or stirring the coarse macroemulsion to spontaneously form the

microemulsion.

25  [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
pm, Millipore) deionized water is used as the water phase. The mixture of surfactant and oil

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

11




protective conposition is provided, wherein the hydrophobic sol vent
conmprises in full or in part, a solvent, selected fromthe group of
enol | i endosrse siadroemul € o) ihdiaati:hgm\'wda s;, morie phases Ihcsmwmitcmdmufswntfmci ds,

t hus, affordin yner tic.thera OX|dants
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nmet hods fqr naki ng oenu si.on descrlbed rei resent
|nvent|dW-ﬁFHW?6%§n§ﬁH§P OfetearIngHS 7 FOLoPIR PG | Pgﬁahn?gp*glfﬁﬁica

appl iLatieQperafeld ¢itBbRGCatRANPIhtS iR e cAfdsdd@bsi@bilieX ,Mhne psldfiZatieh afith oadd
optionally a co-surfactant with an essential oil to form an oil

phase; (tba}lsra@a‘wgewqﬁ@a@bpma Feesiacatly polamzed" el theptherpais bang shonizontally

macr oeny $i 08 roiaks B8 dkes? fafrld dpfedidige COAr se macroenul si on
to spontaneously for mIt) m cr oenul sion. 25 [0052] In this

erbodi S”ﬁHéSS& ta rl}lfﬂl% 1%%9 8) Iﬂ% lIl v?nn‘?h%(rlleﬂlgthg %(H‘E)&g‘ﬁglggﬁt ofglgegnsrgs%}xﬂ onal I'y

a co- an essentl rom an ol

Pr ef er abhyentibthygrovide a psaudﬁkdmdrytlmaiehmgrasmr habis amectm'hx tnicreernwigien contains
contj nuous entl stirrin n th S as ect phase in the

For nil actiomss Bongfaufis. SR olhw e PRE e Aty BREEESskR by
doubl e- fapbéa@glﬁ@xe(s@a&b‘a arfm(”MEUdeﬁHtﬁé uptet ecsumagl cwBkefe. g, 2utdgtusasl-t he
wat er phase. The m xture of surfactant and is added to the
Water pHise HRRFRULEOR) enh WoiREL tie b 0B EReF o ‘?r&eageatrapra%ma@a&wd

M xt ur e Jdigi® percdntagde®8f SftnpPREHt ST ik &ifbni Ndi Cat' ng two or nore
phases. The stable m croerml sion forns spontaneously and an

equi | i bry Sihfig J¥ie. 3 dot e GeRLGIgads ghaki ng or
stirri nglbbsﬁltlueréag gh %1 I%aseasgs}glf utelg%égyganethen be exa?n ned by
opt i Bal nncmemsbmp@ommingrsucrmﬁde@nmum pgkees phessentiplhils and trgeqtimragithre
if it is r I n

oper at e EH S EeRhafivabtit de ShUAh Bha Pk AR Emicklonfifllamadifin,

pI ane pcﬁpaccarsaatthemhadﬂdtakﬁathE")tabavs&w tiprer bmleldaly\scewep@ﬂg, ebedlypgus oil-
"verti cgl ol arized\ and I oth n oriz

pol ari ze ré’ﬁmflﬁloﬂ)oro G af‘hanaoa l?epsetcpﬁl1 ri x a"%e&e‘ te%gg&e[f%e&]
Tur ni ng mghtpercﬁit@es &fcca@oahﬂmmchmwmtmn. the m croenul sions of the
present invention provide a pseudotemary phase diagram In this

aspemt, [0085] Mg QLMK &) ki pident invention can be applied as a topical delivery
system to the surface of skin as a cream, gel, or spray form in cosmetic and pharmaceutical
applications with good biological compatibility. The present invention can also be used as
skin antioxidant to reduce the free radicals causing skin aging and disease and antimicrobial

agent(s) to inhibit the growth of various infectious pathogens.

25  [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

30 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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10 sucrose nonol aurate, essential oils and deionized water. The
stabl e m croenul sion domain appears in the shaded area ("ME') above

t he uppawv.bows@sry curves (e.g., eucal yptus oil- based m croenul sion)
on a weight basis. In one aspect, this shaded area represents

preferr i.ght.. per cent ages..of c onents qf the.inventjion. [0054]
G i 1 ar G057 CORRHLRE G 255 e BTRRRE e PlopirlSad e SES U

i |1 ustr ahiemeukfnboaipasiagtl Si on cont ai ni ng sucrose nonol aur at e,

m xtures of essential oils and triacetin as the oil phase and

dei oni zed wat €f) %o bV vARWER u&ama@s%@ surfdd@nSieRble8 [BChO RAUp 5F DshcRbdTaI N
appears in the 'shaded area ("ME") above the upper boundary curves
(e.gs, egenkypkypobiglucoridased agorbyaton Br6e on a wei ght basis. In one
aspect, this shaded area represents preferred weight percentages of
conponent s of (bhm to A%6m/ivarf a peRYhy@@5%dohdln cert ai n enbodi ments, the
present invention can be applied as a topical delivery systemto the
surface of sKi() 3o 80% rvearsf agell seledtedSmathe zaumolf an enamidt oit aand

phar maceuti cal . | i cation i th good bjol ogical conpatibility. The
present H%ﬁ‘i?é’ﬁ?‘l“&%R)Ocaéﬁepéar%iﬁ‘omﬁé’%%oéﬂg%onsst 'frﬁ(’fg?ﬂ oxi dant to reduce the
free radical s causing skin aging and di sease and anti m crobi al
agent (s) to i ffiupite 9?%@’/ YrieRiRIHn g!e manpfagiyse qf amesgisemant fona Welgains. 25
[ooqg] “@Fﬁﬁﬁ&?ﬁgmk tances, the mcroemul sions contain a

j us

pH a ng agent, for exanple, an acid, a base, a buffering pair

or a buf png_agent . .l n. ' : ' I: is

a buff erllhﬁ%é] aglé ﬁ%%lr* %%bo&%%pqﬁ?éhﬁqgglgh@%%;ﬁ rffg{ hg‘:‘f%r%gds#%f‘g& el?t%tg %hlt n a

desi r ed #kh aftitvacteddomentibiofié, an amifusgé atretonoidp e insecitinige pad 7 cadlimtived

wil | deaﬁndfon the active ingredients included. An appropriate

buf fer wW'ff’have a pKa value that is at or near the desired pH The

30 pH of the mcroenul sion wll depend on the zhti e agentsfjncluded
cdipBedyy

in the fI803A dpreiian eopppdiments, e mypfoRmplsiops Pyt FREELIT a5hFy

physiscal w$iidhiahé §érsO fExE.r'ﬁF’le@&' Us¥R] AgeLLS actiléds thdfuddhSEs2cihO0 Sulfur, Islicstit | |
yet anot her enbodi nent, the present invention provides a use of a

i cr oemAcis 354 salicylafss. alphadrydiozy agids, pensteroidalanii-gHlanmaaieyy pegtss Bgpzoyl
sur fact a0ty,sd! RahAHadid,QBriheiHRURd ShefrefibtGl BSEpouRdE 3ifhlend Raziotent,
pol ygl ucosi de” and a conbi nation thereof; (b) up to 10% w w of a
pol yhydrdzelaiglagigand azelaic acid derivatives, antibiotic agents, such as erythromycin and
clyndamycin, zinc salts and complexes, and combinations thereof, in a therapeutically

20  effective concentration.

[0060] In certain embodiments, the microemulsions are useful vehicles for anti-
wrinkle/anti-atrophy active agents 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-

25  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

30 niacinamide N-oxide), vitamin B5 and retinoids (e.g., retinol, retinal, retinoic acid, retinyl
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(c) up to 10% w w of an oil selected fromthe group of an essenti al
oil, a pharmaceutically acceptable oil, and conbinations thereof;
and (d) aqptatk:;re@x@%m%ﬂtatmateényliamowm)mm eest af @yosrcala skindkaremignaed f or a
t opi cal i.cation tr 05 In cert ) i_men t he
nlcroenufég%ﬁ ?%WﬁﬁwﬁmlMFY%QEm%HH%gFm%&tmﬁ% ]yéﬁg OF%%%%ﬁgﬁm&éd
ant|bact@ﬁhmhmcamhﬁmﬁlblotlc, an antifungal, a retinoid, an

i nsecticide and a conbi nati on thereof. [0059] In certain

enbodi MEPdE] ThORvERHh ABBIHESHRE for MeBhods 6f tHérapdutitNE ahd RIpARAICATy acne,
15 winkl es and scars. Exanples of useful anti-acne actives include

resorxi rEatingadermptologica) Wfimen bytopisalingppbang g magregnulgipn pEbe pyeniiey
aci ds, ng Qﬁ‘écgerdoirg@ E%ﬁhﬂeafdleﬁ{?f@& Ea}' c Qhs sm@ﬁl@?&)ﬁeatn%f g‘}(ﬂhgﬁnesent
reti noi c acl I soretinolc ac an I’ retinoid nmpoun

adapal erieventiorrmclotersehes, eezahaicontant rlcm@‘nus, aml(alpbldmladned\élﬂgavamdﬂ@se
ant i bi ot} gacgag%aiim?&? nsaﬁ c“r‘err% fﬂf%ﬁé’n‘%g{hd clyndanycin, zinc salts

and conp exe {i0ns there I'n a therapeutlcally 20

i cr oo Vﬁ%&i%?%fsér%%%%b 5ROk SO TR 2, ophy

gCt I MR &ﬁl@fb%ﬁlugwﬁhcl) @ skilih Weaﬁf’l&frfl&dﬂb h[l:glo[li?sl_ ﬂ'@@re’&?zﬂ.m hl&l)atbllﬂ%)r@ﬂdhffhmi r
erivatives and salts articularly the N-acety rivativ t hi ;
hydr oxy TBEfogupsiongs genawaﬁﬁalb ﬁ‘yﬂlfoo‘%wl%i’é}“&@ ﬂgﬁf&ﬁroa@uf%&lﬁ pertil i ot

gl ycol i Gibgdbéd AGr hdveived AEhd MAtdeWREicHEn Sebiphied Bfic, B3, Irdd foll AF ¥
acids such as salicylic acid and salicylic acid salts and

der i vat i tirees day,rag aeedsd.or @¢ diFqcted bé[@lhéam’ﬁﬁﬁﬁ%’lfﬁél d, lipoic acid;

| ysophosphatidic acid, skin peel agents (e.g., phenol, resor ci nol

and the'VJkeﬁ?QUWP&ESn B3 conpounds (e.g., niacinamde, nicotinic
acid and nicotinic acid salts and esters, including non-vasodil ating
este C RS te), nicotinyl
am n{)jsagp?jdsy] gthggéflfoﬁ é Qia&%%‘g esyt fél?gt&(%ﬁ %:g}resbégﬂ)t(%? Fll(l:t{bgm ds, nicotinic
acid N-oxide and 30 nlaC|nan1de N-oxi de), vitam n B5 and retinoids
(e.g., retinol, retinal, retinoic acid, retinyl 13 acetate, retinyl
pal mtat [9064ﬂ etExmdpl«aE ibestrates jeveral atkiagolelasemizkoaimulsions feimulstions

(xerosi |chth¥ f q% ts can alleviate the synptons by

t enpor ar%? é’f‘f‘%?“‘befes e[“ilﬁ ?1‘% 34 o"g Y with these conditions. [0061]
The i nvention SO—p cal-ly d
prophyldﬁ@?@ﬁﬁ?y

Percent by Welg t

Cl216* 14% 8% 8% 4% 4%
Propylene glycol 14% 8% 8% 4% 4%
Eucalyptus oil 7% - - - -
Green tea oil - 4% - - -
Cardamom oil - - - 4% - -
Rosemary oil - - - 2% -
Patchouli oil - - - - 2%
Water to 100%
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5 treating a dermatol ogi cal condition by topically applying the
m croenul sion of the invention to affected areas. Exenplified
der mat o|*@g?.b6a1s a prodviark of icee natdlairdto fRY@?é@F,rmmunebyaltma

i nventi ecz (i ncluding .
acne vufig1 i gﬁaﬁaléugél%?ﬁm l?’%oph(i%%ng p(ré'ﬁ{eccrgt% %ag%es g{l@rl al

i nfectians and the |ike ne is treated bot ug [
and prgﬂgﬂﬁshcﬁxé‘&l’ ‘i)‘?“&’ﬁ%ﬂ H]é‘l ?‘?fé“%{freﬁl“é‘%’émﬁ'llsé‘f’b "F‘B a[t'ﬁ Sg’lﬂlﬁal ny

ar eas V"Qﬁ&ﬁwé‘ﬁﬂ%sén@i%l ARSnA phaPh8&RtalR ackdptally oft 8s DR ollrphasnt . The
m croenul sion is general |y rubbed into the ski n until the

m cr oenu S partiatiy or [O[ally grgrbq dor adsor bed.  The
F@?%’ %:an be appl i ed one, P@ﬁ

m cr oemu ree our or nore t|rres a
day, as -needes : y e—pigyite 2
15 [ 0063]-'1he foIIovvlng ex 1 |IIustr§t the presen
i nvention. [0064] Exanple 1 | | lustrates several al kanol-free
nmi cr oenuPEPsisng grsalil at i ond-3"cont ai ni n@oéure esseftd@l oils a&%ne oil
phase. Ingredients Percent by Wight C1216* 14% 8% 8% 4% 4%

Pr opyl en€laylsggsaiil 14% 8% 8%5%96 4% Eucatyptus oil 76- - - - Green tea
oil - 4%- - - Cardanbmoil - - 4%- - Rosemary oil - - - 2%-
Pat choul Euailyptusoil - - 2% Water to 10D9%14 *Cl216 4 s a trademark of

sucrose nonol aurate (RYOTQ(r), comercially available from

M t subi shivdtagaiiu Co.) havi-ng a hydrophilic and higephilic bal-ance
(HLB) = 16. [0065] Exanple 2 illustrates several alkanol-free

m croemukgl 9&({prrml ations wwth a mxture of essential oilsjgnd

pharmaceutically acceptable oil as the oil phase. |Ingredients
Per cent ‘%}éaé’\ﬁ' ght Cl1216 843% 6. 0% 9. 00&d4. 0% 1.0% 1.0%
Water to 100%

[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

10 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




Propyl ene glycol 8.5%6A%9.0%4.0% C ay sage oil 1.5%- - -

Eucal yptus oil - 1.5%- - Lavender oil - - 1.0%- Tea tree oil - - -
1.0% Trieate¢dih 1.5% 1.-5% 1. 0%-1. 0% Water to 01P0% 5 [DF66] Asl.8hown
in FIG 3, the Z-average particle size of an oil-in-water

m cr oemifriic@m cont ai Bisg sucnadse nonalmar at e,0.3% xt ur es5%f essedki al
oils and triacetin as oil phase and deionized water as aqueous phase
at a tenpgratpre in thqefange aof fromygpyt o 70019 Advant ageousloyy, t he
dropl et size of these fornulatiens was | ess sensitive to change in 10
t enper at\HEa%in,{EOOW] Exanmpl e 3,ib) ustrates a mcroemul s pps with
poorly water-soluble vitami ns as an antioxidant agents. 1ngredients
Per cent abstaté\éi ght Sucrose |aurate 9.0% 9. 0% 8. 0% 9. 0% 9. 0% 8. 0%
Propyl ene 9.0% 9. 0% 8. 0% 9. 0% 9.0% 8. 0% gl ycol Eucal yptus oil 0.5%

0.5% 1. ORater - - 15 Tenidoeee oil - - - 0.5%0.5%1.0% Triacetin 0.5%
0.5%1.0%0.5%0.5%1.0% VitamnE 0.1%- 0.01%0.01%- 0.01%
Vitam nE = 0. 1% - - 0. 1% acetate Vater to 100% [0068] The physical

stabi | i tiyoes] tThE phy@NERELi Yo fHReMeh&H alisosmibibaANachtioReEXaNRhSSs 12 2
and 3 were al so exam ned by centrifuge test at 5000 x % for 30
mi nut es aafd Weredsaeeamingd o sentrifuge test at 5000 x g for 30 minutes and freeze-thaw test

at different storage temperatures (5 to 70°C) for 24 hours. All tested microemulsions were
temperature-insensitive up to 70°C and stable more than 6 months at room temperature

5  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
10 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.
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at different storage tenperatures (5 to 70C) for 24 hours. Al tested
m croemnul sions were tenperature-insensitive up to 70C and stable
nore than 6 nonths at roomtenperature 5 without any phase change
and/ or phase separation. [0069] Al publications and patent -

applicati ommrtrsd:nmmssspem fication are herein incorporated by
reference as if each individual publication or patent. application

were specifically gnd individua ndlca ed tq be incorporated by
reference. Alt houghait he %}cg’ﬁgﬁu#ﬁ’% PRASPRIF0 FOSHISE® PreckhheraaertioBkd i n
some de?ai hppbyamaysaufmwtdeumnsrcmtcbmpnﬁﬂgj exarrpl e for 10 purposes of

clarityqof understa n be rea nt -.to .those of

or di nargl skill in Qﬁlg édo/ﬁ%l’&%atsug?‘re"f’ bpd s g’éa&g’% f $rerStegtromp g group

i nventi dn tdnsistingoftagincroghmteges atiytbotwdlichdi€adnd @RemBRYtioBer8dde t her et o

Wi t hout s departing from. he it e .of .t he appended clains. 16

VHAT 1S’ CLAI NED IS fgm}g loi’g‘r”é%ﬁ{ﬁ qlﬁw&gﬁl‘m&" opi cal cosnetic or a

phar mac@utical 2 apiplQ ¥ato16%, wisesidn] celes ftam Ma gruRRbhSiHRgor & ( 2)

1%to 2% nt .selected from.th group 4
w& tlgj oﬂaa H&ﬁ{acg.@ ﬁg/ a%%.p%?fc C? ‘ang_ (S;P Eltb 8§PE§"’°& r?a&' »

consisting o suc ose e
conbi nadi on ther eof (& Wﬁ?ﬂ%ﬂ%%dmc@m@ﬁhwmalﬁﬁ%fm&w 0. 5%
t010% w w of an oil selected fromthe group consisting of an :

essentiml oil, a pha;mceut kf@bdmi &Rl ﬁQ'lew '
t hereof, and 8 ig-RS?fha![t er, _wherein the macroe ésu?f)%&]lgl %St%&’l’{la Ilsy"‘L

free of2an™i%% ing 2 ROt Ste d6emul sion of ¢laim 1, wherein said:
sugar - based surfact ant is a ‘2 sucrose ester having a HLB of 5 to -16.
1 3. Thk mnicroenul si3on oﬂhchxmrwmiﬂmww’rc&imlsﬁhademmma&eosesit&ﬁs&ﬁxeﬁber‘

menber ,2-salg .oup. consi sting of s rls rate,.
sucrose | aurat g%g‘u%%%?g o?esgstE% 8@“?35 qita ea?‘fﬁr?sﬁ? E’ﬁﬁ eate’
st ear at® amroaemm&tmaaumne stmearidadommaﬂ‘dmthm oerrul si on of cl ai m

3, wherein said sucrose ester is sucrose. 2 laurate. 1 5. The

m croenul sion of claim 1Tnwbekeitusal &%oﬁhhbgfdvh&ahyﬂ&k&? @&eﬂésxémse
menber %elfect ed fromthe group consisti ng 0 16, decyl.

gl ucosi |s coco gluc05|de
, S. The nucroemulszon of claim 1, wherein said alkyl polyglucosxde isa’
2 member selected &om the group consisting of a Cg 16 decyl glucoside, a Cy.i5 coco glucoszde,

a2 Ciaa6 lauryl glucosxde and a combination thereof

, ‘1» 6 Thc mlcroemulszon of claim 1 wherein’ sa.td a].kyl polyglucosme is
2 prescnt from about 1% Wi to about 5% w/w '

1 ) o ’l . The mmroemulsxon of clalm 1, whercm smd polyhydnc alcohol i5a
2 member selected from the group consmtmg of a dihydric aleohol, a tnhydnc alcohol, & sugar
3 alcohol and 2 combination thereof :
I . 8  Themicroemulsion of claim 7, wherein said dihydric alcoholisa .
2 glyeol. o
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3 a C 2.16 lauryl glucoside and a conbination thereof, 6. The

m croemnul sion of claim11, wherein said al kyl 'polyglucoside is 2
present fromabout. % wwto about 5%ww. . 1 7. The m croenul sion
of claim1, wherein said polyhydric alcohol is a 2 nenber sel ected
fromthe group consisting of a. dihydrie alcohol, a trihydrie

al cohol, "a sugar 3, alcohol and a combi nation thereof. . | 8: The

m cr oei nuI sion of claim7, wherein said di hydric alcohol is a 2
glycol. 17 1 9. The m croemul sion of claim 8, wherein said glycol is
a nmenber 2 selected fg.om n‘hﬁn@foe:uﬁla&omiasﬁB,H@eﬁhsaaglyécenaxgmbe;ol,
propylen gl nd 48 conbi na ol I

T or vemi b oy eart PP Sirap e salere R i Bndaieah i  pqmbizpton

gl ycerol :3 1 th¢reofThe .mi er oenul sion of claim7, wherein said sugar

al cohol is a nmenber 2 selected fromthe group consisting of
sorbitol,1manitol, xyla torrhamdroamﬁmmﬂweﬁmomﬁchexrsaabxhyam;lazeohdmre ,
m croerrulfl or] é)f cI aim1, wherein said essential oil is derived 2
froma plant B {ract 1-13. The nicroemul sion of cl a| m 12, wherein . -
said essential oil is a nmepber 2 sele ed fromth 0 cansi sting -
of eucal ybtus oil, | alenddheBiopoemplsign p é%mglﬂvhmﬁ’rsé éajg)°3f”1’sa§‘emb°r
rosenary il seldoet dbatitel gravipleonsisenipof soibion, sunitel Scylitol dngd acdrmn@txbxemreazﬂ |,

pal marosa oil, grapefruit oil, 4 berganot- cal absian oil, pine oil,
cardanmom pi |, peppermzft Qb mxc@deﬂxﬂ@ﬁﬂﬂfdl&ﬁfl mekmwaamnﬁai ang dedbre®i |
and a congi nation thereof. 1 14, The m croenul si on of claim 1,

wher ei n sai dFPREPBENEIFS on further 2 conprises a vitanmin, 1 15. The
mcroemJIS|on of claim 14, wherein said vitamn is present .jn an .2 °
amount of 10. 01% wl w t &%abdie mEggempipon phclaime. Wherpsaisiar °‘deaPPF‘8P°Fn
14, wher epn  sedotkd Fiotnae gaoups;oﬁxs&ﬁg’rdifermalyatusall evbeler il eaudelodl, geapug oil,

consi sting of sgmgrgm Berbhoul{ bh AT whiod ks AlTbiBvelfoar B, gﬁﬁlh:\ééatduvsmﬁe@x%{t &of

4 ‘ bergamot calabnan oil, pine oil, cardamom oil, peppermmt oil, cmnamon leaf 011 ylang ylang

5 oxl and a cornbmauon thereof.
1 ' 14, The micr,oemuléion of claim 1, wherein said microemulsion further
2 comprisesd vitamin, ’ ' .

15. - The nucrocmulmon of claim 14, whcrcm saxd vitamin is present in an
2 amount of 0.01% wfw to about 5% wiw, ' '

16. © -The m1croemuls:on of clmm 14, wherem said vitamin is a member
selected from the group conmstmg of vntamm A, vitamin E v1tamm K,a denvanve thereof

.anda combmauon thereof.

17,  The microemulsion of clmm 1, wherem smd nucroemulsxon further

2 cumpnses a thlckemng agent.

18, - Thc zmcrocmulszon of claim 17, wherem sald thickener is présent in an.
2 amount of 0.01% wiw to aboizt 5% wWiw,
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3 and a conbination thereof. 1 17, The m croenul sion of claim1,

~ wherein said nueroenul sion further 2 conprises a thickening agent.
18. The m croemnul sion of claim 17, wherein said thickener is present

inan 2 .amunt of 0,01% ww to about 5% ww 18 1 19. The «

m croenul sion of cl-aim 17, wherein said thickener is a nenber 2.

sel ected fromthe group consisting of xanthan gum ‘ '

hydr oxyet hyl cel I ul ose, - carrageenan and a 3 conbination thereof, 1

20. The microemul sion of claim1, wherein-said mcroemul sion further

2 conprises an acti Va9agemwm&ro%ﬂaﬂm&hﬁ:’clﬁin?ﬁ?&ﬁ&kxﬁbﬁd‘thfbkenﬁxl ifth FerdBhr

Consi st OFPRR i PR ERvRFTaPiotar e Gib by e S T Rpafbeg

retinoid,3 Fombinktivmdltioti de and. a conbi-nati on thereof, 1 22. The

m croemul sion of claim 21, wherein said antibacterial 'is a nmenber 2
sel ected fromthe graup Cll’li‘@xtuﬁﬁobrﬂﬂsx@fof@l’iin@[ Wﬂ&%hﬁ%m&d&&ﬁdﬂ%ﬁh@r and
sem - synt etic i1l | bet a-1 act ams, qui nolones,

f I uor oqui nol {TE&" ’seﬁgﬁcgf antl bi otics, azel aie acid, 4 silicylates,
pepti de aptibadteri aI s c cl ospori nes and an conbi nation thereof. 1.
23. The nicroenul siorf hemigoomulsignrf eleinh 2 shereinseif patige paenyisa pember
menber: 2 Sﬁéle&@dﬁﬂnfb&@fﬁub bmmupaﬁaﬂ&b@hum affibido] dHGaNEHs]) o retinoid,
eryt hrony% sLetlag Cdrl ne i m n c¥ hl ne, 3 doxycycline,

phar maceu |cdnl Y accep Ime sa THer eof , and prodrr gs ther eof , 1
24.. The creei hul sign of- cl ai m 21, wherein said antifungal agent is
a 2 menbér sel ect ed %r om PHBCHFBHUROLY R 21 versio saf antibroigizbis @ member
m conazol 2, wktedhinsdegreap coBistiatod ddnaribcsicol aenhais ahEsenbiin@etnazol e;

oi conazol ¢ ?}r dicfithls SRRAZAS n@%lonwgum#{ngﬁgyLa?&r&fhc%ub%t@é Dot acie,

wher ei n sai etinoid I's a ted

consi sti nfy ofliqyietespeprida antbagtsrigls cyplesparinge a%draaﬁeasbm%t@mwf ( CI s or
trans), 3 retinoie acid (cis), tretinoih, hydroxyretroretinol,

di dehydrotetinoic aci®; effhemcwamelwn@tcmu. hpainmmﬂamév,wtlp«\mmbeme

tazaroteng, @fkcled 8bhihe geﬁaeadsgﬁwgoaa&dam ve, ey ant, mxﬂoc?&me,The}
m croenul. §| on of cla tnat ural™

xycycline, pharmacéu'am{ﬁ y aoce}?taﬁc salts tlhcreo and pro(Amgs t?xereo
24, ‘The microemulsion of claim 21, wherein smd anuﬁmgal agent isa .
2 member selected from the group consisting of clotrimazole, mxconazolc, metrohidazole,

3 katooonazole, cconazole, butoconazole, ox:conazole and sulconamle '

28, The mlcroemulsmn of claim 21, wherein sa:d retinoid is 8. member |
selected from the group consxstmg of vitamin A, retinol (cis or tran.s). retinal (ciés or trans), -
_rcﬁnoxc acid (cis) tretinoin hydroxyre:troreunol d:dehydroraunmc acid, etretnnate, rennyl .
* palmitate, §-carotene, tazarotene, a_cm-etm adapalene end a combination thereof.

AW N =

—

. 26..  The microemulsion of claim 21, wherein said insegticide is a natural
2 insecticide. - ’

27, Use of a microemulsion, said microemulsion substantially free of an
2 alkanol, comprising: ' ' ‘
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2 insecticide. 1 27. Use of a nticroenul sion,said mcroenul sion
substantially free of an 2 alkenol, conprising: 19 3 (a) a
sugar - based surfactant selected fromthe group consisting of a
sucrose 4-ester, an al kyl polyglucoside and -a conbi.nation thereof
present in an amount of 1%t o 20% 5. . ww,. 6 (b) a polyhydrit

al cohol ; present in an amount of | %o 10%wWw, 7 (c) an oi

sel ect ed fromthe group consisting of an essential oil, a 8

phar maceut i ]E:al |y acce{@taabéae-ba'bd smﬁﬁ%t@&éﬁ&ﬁﬂ&h%@&uﬁb@ﬁ@@fgoﬁa%ﬁm in
an anount, o in.t 0
manuf act ut e &O%Q an%acz\é%zlnag;ao mﬁ’ﬁf)il(lgcs%\{\?on mlf‘intfpgyé\fc’rrzé)ré’t' 1

28. The ufse‘{a/fN cI al m 27 wherein said sugar - based surfactant is a

sucrose @ ester havlm@lﬁy&cmaoﬁmtﬁegﬁmaﬂaagum;rm@tym@ﬁwclalm27

wherein sal d sucrose ester is a _nenber selected 2 fromthe group
consi sting of . sucrosdpril spieted, f‘°§h‘€?§§‘é’ﬂ°éﬁ?‘%ﬁ‘€"m§5&?ﬂ%‘s@ bl eat e,
sucrose 3 painairisaéutically dekmside Gl et dimdinaitls feredPibeAtiniag Bmble b0 % ol .
30. The ugse R)f’/ }v;u m 29, wherein said sucrose ester is sucrose = .
| aur ate. e i% of claim 27, ‘wherein said alkyl- pol ygl ucosi de
is a rreana 4 2‘ . - sel eddkvpifrinie mem#mmifﬂmwwa &mlcm@ﬂdecyl
gl ucosi dgy  aydaBuenp Coco gl ucoside, a C1216° 3 . lauryl -glucoside and
a conbination thereof. 1 32... The use of clai m 27, wherein said

al kyl pol ygl ucosi de i pr W.

1 33. The]yuse of cla 2% mﬁ%%oe{%ggézﬂévﬁ peﬁ\%%‘dé‘@ %@%%gﬁ&%%a%é@é

2 sel ectetl f%@ﬁ?&%ﬁ@ﬂf%b?&l sting of a d| hydr| c .al cohol; a
trihydrie al cohol, a sugar al-cohol 3 and a combination thereof. 1 '
34. The ube of clai m3, Whewerfrlgam2d, dicwuoeidsucedse edtwlis 4 rgersbegielecod . 1
35. The uge Sfmelqkdth heisiHpar RlckbsS Ayt ¥iobe thifard saﬁsge%reaé%@rggeed ,

fromthe 3

palmitate, sucrose stearate and a combination thereof
1 , ' 30, Thc use of claim 29, wherein said sucrose ester is sucrose laurate.

31 'I‘he use of claim 27, wherem said alkyl polyglucosxde isa ‘member
2. selected from the. group consxst!ng of a Cx 15 decyl-glucoside, a Cg.j¢ coco glucosnde, a ng t6 -
: lauryl glucosxde and a combination thercof.

1 32. 4 ’I‘he use of claim 27 wherem saxd a!ky] polyglucosxde is present from
2 about 1% w/w to about 5% wiw,

1 33.  Theuseof clmm 27, wherem said polyhydric alcohol is a member _—
2 .. selected from the group consisting of a dihydric alcohol a trihydric alochol, a sugar aleohol

and a.combination thereaf
1 34, 'I_'he use of élaim 33, wherein said dihydric' alcohol isa glyeol'.‘

1 ' B 38, " The use of claun 34, wherein smd glycol is'a member selccted from the
2 group consisting of ethylene glycol propylene glycol and a cambination thereof '

1 - - 36. The use of claim 33, wherein said tnh_ydnc alcohol is gly,ccrol, o
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2 group consisting of ethylene glycol, propylene glycol and a

conmbi nation thereof. 1 M The use of claim33-, wherein said
trihydric alcohol is glycerol. 20 1 37, The use of claim 33, wherein
sai d sugar al cohol. is a.nmenber selected 2 fromthe group consisting
of sorbitol, manitol, xylitel and a conbination thereof. 38, The use
of claim 27, wherein said essential oil is.derived froma plant 2
extract. 1 39.. The use of claim 38, wherein said essentlal‘0|l is a
menber sel ected 2 fromthe group consi st.i.ng of eucal yptus oi

l'avender 0il, tea trge Oitpe cﬁ%&n{ﬁ‘wﬁé&m sd&@s%@d?ﬁfc&xoléa?d&nberl@éfz&@()u' i

oi |, cedar od atlas oil, clove l'eaf oil, pal marpsa, oi rapefruit
oi |, beramsP™ e@‘”ﬁ*‘d‘i"&?ﬁqn&ﬂfsﬁfbl‘ml ‘ﬁ?‘ﬁ@l E.‘)‘fhliwl a‘tdér“ﬁ’&‘ jopith m‘”gepper mnt
oi |, oi nnanon - | eaf G |, ylang ylang oil and a 5 conbination thereof.

1 40, Thel use of - cl 8m 2The uheficlinn2s shereinud oeinl il briefed fivmya plant
CONpri Sesy a exacyi tamn. 1 41. The use of claim 40, wherein said
vitamn is present in an-amunt of -2 0, 01%/\//Wtoabout 500/ w. 1 42.

The use of ol aim 40, gher eht\.sdl dlibd, 3Wh0nisfe SIIRG SRpRSLEHaL oM

2 the group consistin amn
derivative tierde @onm@nas@géﬁmlmuoddmn@r elbfcea trge gi grefiien qjl posgrpary

cl ai m 27,3 wher Edtcﬂ‘aoﬁ%xﬂ céaapwﬁrms%ucmbvfswdme alrﬁ&ﬁ@%il Sﬁaiucfmﬁtd oﬂler)]crgamot
n, sal i

t hi ckeni ng age use ,of clajm.a ke ,
o procert BEEn iRl S oroE o Qs PO T BT oA e VA S
use of . clai modBinatidnehadofi sai d thi ckener is a menber selected from 2
t he group consisting of xanthan gum hydroxyethyl ¢el | ul ose,
carrageengn- and a conde natrh&&e,oﬁ;ldixheve;ﬂ;fenamlsméﬁucr&hﬁlsuﬁe‘urmf:rdbh@hm 27, -
wherein said trapcroerrul sion further corrprl ses an 2- ac‘tlve agent 21"

41.  The use of claim 40 wherem said vitamin is present in an amount of
2 0.01% w/w to about 5% whw.

42, ' Theuse of claim 40, ‘wherein said vitamin is.2 member selected from
2 the group consmmg of vitamin A, vitamin E, vitemin K., a derivative thereof and a-

combmatmn thereqf

o1 5 43, The use of claim 27, wherein said microemulsion further comprises.a
© . 2. thickening agent. ' -
44. The use of claim 43, wherem said- thwkaner is present in an amount of

2 - 0.01% wlw o about 5% w/w

_ 45.  Theuse of claim 43, wherein said thickener is 2 member selected from
the group consxsnng of xanthan gum, hydroxyethylcenulose, cmageenan and a combination
thereof. ' ' )

» 46." The use of olaim 27, wherein seid microemulsion further comiprises an
2 active agent. o ' .
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1 47. The use of claim46, wherein said active agent is a nenber
selected” 2 fromthe group consisting of an antibacterial, an
antibiotic, an antifungal, a retinoid, an 3 insecticide and a
conbi nati on ther eof ,. 1 48, The use of cl.aim 47, wherein said

anti bacterial is a rrerrber selected 2 fromthe group consisting of

chl or anpheni coI synd'het I'Icheaﬁwa%ﬁfﬂa 46 YWHoR! dafdl REW Ghdthd DBemBEl@actd
| act ans q ones, 8 qful nol.nes, nmacrol.i de antibiotics, azelaio

acid, sfli fna %%mu?)é?ﬂsis ﬁ“&ﬂ?ﬁabt&‘&l’e‘inlaép‘éwu%%%@ﬁ’@ﬁ A&gingid chra
neot nbi Bat iinsecticidaané@bomBindfn ta@LUse of ¢l aim 47, wherein said
antibiotic is a nmenber selected from 2 the group con5|st|ng of

cl i udanycin, erythrogyci tr m no dox clipe, 3
phar ma(rzrgutl cally acc‘{eg;;t a&hés%gea f?fsé}/ W§‘8f°‘n Sﬁﬁctfx‘ﬁé?a&g"%b‘? 8’631’3{%"‘5‘5.
The useZof fwhathergdip codsiting ofc@lmuhpamwdl wygméucage Eﬁrmtssntaeﬁwehﬁﬂhr& beta-

sel ecte fr h zol e le, .

met r oni- gaz oi%mlﬁ &%@%‘z@gﬁh%h%cgﬁ%% 4 H?l‘? o?%ﬁ%f’l agH O?ﬁ@’gﬁﬁzmp&de
and sul 6onazwaet€nals,5=yclo§|mgn@ssaadarfcomimanmélmpremhere| n said retinoid is
a menber selected from -2 the group consisting of vitamin A retinal.

(cis oritrans), retig@l . (@leSsdds ctafrﬁ‘la‘?)wh&e% éaﬂpdngbz@& Qa2 rg‘ember selected ﬁ'om
(cis),.tretinoin, hydroxyretroretinol, hydroreti noic.acid, -

etretinat e ‘her%P‘fergPPﬁﬁmgrﬁftChlﬂdémyﬁm cmhram'éléﬁetmcv@zl&rx@mmlmgépwczeqlmn

adapal ese pbshricd0BRIy b0 AR BGbof, shd ﬁ%mglfﬁf‘créé?e of claim 47,
wherein saird insecticide is a natur al “i nsectl cide. ~1 53. A net hod

for making a microe Si for t o said 2 thod-
conpri s:lng . 3 (a) n%é?dm X r?dlseOf%@dggg’g%éeﬁpgafﬂ?’%%{”ﬁﬂtagwtﬁamﬁ‘ﬂ Bil
sel ect ed f selpstethizorg tiegrovpconsisting st clominatolamiesmedt, neronidhzold ketoconazole, -
phar macgm éHabidte AEEERIA0k, ox?dohazoﬁ%gd&t%mhz% {1ons thereof, 5 and

optionally-a co-surfactant’ such as a poly r.ic al cohol to form an
oi | phase; 6 (b) addlngthe oi | %laseto water to form a coarse :
rgacr oetnul si on:. and>¥ - TRE)SSILIARE7arReren 544 rHEPid i reeiapes eelected from

macr oema: smrgwu;smmt&fgeﬁg&%nfﬁg&@mbh&s oBzr??u@ l’r@cﬁﬁ]ﬂaﬁig@ﬂanﬂﬁd k@ﬁ?hé\aeﬁﬁl d
m croenyl si g to w of a sugar.-based surf act
sel ect eg i r(o% f’?‘fgp gﬂ%"’%ﬁ% ’%W‘Phg‘g °6‘?tm8‘° E“aégf%tpyfﬁﬂmﬁ?tﬁ'&r
pol ygl ueosweketeandazarommebacﬁmmmdaﬁaltmeeﬁaco]:ilbmatxbﬁ/@htsﬁoﬂ.O% w w of a '
pol yhydrio alcohol‘ and .

1 C 52.  Theuse of clalm 47 wherem said msecnmde isa natural msecnctde

1 L 53. A method for maldng a microemulsion for a topiggl«applicaﬁom said © -
2  method comprising: . . ' ' '

- (a) admxxmg a sugar-bascd surfactant Wlth an 011 selcctcd from the group

w

4 ponswtmg -of an essential oil, a phannaceutwally acceptable oil, and combinations thereof
+ and optionally a co-surfactant such as apolyhydnc alcohol to form an oil phase
(b) addmg the oil phase to water to form & coarse macroemulsmn' and

A(c) shaking and stirring the coarse macroemulsxon to spontaneously form the

mmroemulsmn, wherein said mlcroemulsmn compnses

LT " TN B N

1% to 20% wiw of a sugar-based surfactant selected from the graup consmtmg
10  ofasucrose estexj, an alkyl polyglucoside and a combination thcreof, ‘
11 - 1%t 10% w/wafa polyhydﬁc alcohol; and

. 22




22 12 0,5%to 10% w w of an oil selected fromthe group consisting of
an essential 13 'oil, a pharmaceutically acceptable oil, and

conbi nati ons thereof,. and wherein said 14 m croenulsion is
substanti-ally free of an alkanol. 54. The nethod for neking a.

i oroemlsi on of cl ais% BI0DRY S8 kel AL RE R UL LAC A d o

a sucrpse.ester having a
a m cr bem¥is P eHeBReiaH ssEptaRlrailomd combiatians SerpHerd whtrein siid a

”E”ber1$e|ﬁﬁic%ﬁzuﬁﬁ&f&&ﬁb@taﬂﬁﬂi?@re@%?éia‘iﬁh@ﬂ of sucrose myristate,

sucrose 3-. laurate, sucrosé ol eate sucrose painitate, sucrose -
stearate and -a ‘conbi Qatl,gg ‘%%Hg (&Q 156, The net-hod for maki ng a
mi croenlul sion of clafms P °ﬁm§§Paan@r§Mw@f@@e@ﬁ31@hw¢%e

laurat @ lsup-bafdissurtaithnes £ AEros@ishdd adngd BLBSMISIcon -of clai m 53,
wherein said 2 al kyl. poI ygl ucoside is a nenber selected fromthe:

group ¢ n5|st|ng of 6 ucosi de

gl uc05|1(d)e a C32-ts° aury em%ﬁc%tmﬁlg‘%ﬁﬁanﬁ %’r"ﬁb‘?“rﬁt#abrﬂggh‘@}i‘wsa‘dl
58. Thel metubroge §star lsmﬂnﬁmgeraelmteﬂ bemttesiramn cofsisth@bTeubdse MpBetaE, Rusaied

2 "alk fr mabout 1% w t.o.about 5% wlw,
1 59. )'Idhelolg1llr %oﬁl%’%g% gl%atbssugg%sp%%lrta CBRITET BRAHF 2 %‘f"mb%’%moﬁ/ﬁﬁ‘a@ 'n said
2 pol yhydric. al cohol is a nmenber sel ect ed fromthe group consisting-:
of a dllhydrl e al cohdf, am%m?th?%gﬂdma&maﬁmmmul%\onsquémméﬁcwmmm a-

conbi neg i ofuclobeéeRfis sua,m@&)}am'me nmet hod for malting a m croemul si onof
claim 59, .wherein said 2 dihydre al cohol ‘i's a glycol. 61. The method

for maki ng a m croengyl si ein.said, .2 ycol is a
nenber k1sel ected f rogyt heeg rBatBociﬁ ag'f‘ﬁﬁ@m‘zf? oA ‘éfr?é?mﬁlsgc‘d?mm sala °
propyl éhe @kﬂ@o]yglxﬁomvds ammbhl Ribicd frotmhiss godp. coﬂsuﬁﬁlg ofR€i@debad for .
maki ng f.calm d 21 | cohol
is gl ycsgr g%l&ro @"’%@. & 00% hﬁ" Qg @i'ﬁa%giw’ cﬁ‘% ’P%ﬁmd#’ %%al m

59, wherein sai d4'’ sugar al cohol is a menmber sel ected fromthe
group clonsi sting of S8or b bomethpdh far pgking g ypigrpemulsieriof olaim %owb@'ﬁaﬁl@)n

t her eof2 alkyl polyglucoside is prcscnt from about 1% w/w to about 5% wfw, -

. - 59, The method for makxng a nucroemulmon of claim 53, wherem sa:d
2 polyhydnc alcohol is a member selected from the group consisting of a dxhydnc alcohol, &
3 tnhydnc alcohol a sugar alcohol and & oombmatmn thereof '

, 60. The method for maklng a mlcroemulsxon of claJm 59, wherem said
2 chhydnc alcohol 1s aglycol. = . L 7 s

61. The method for makmg a microemulsion of claim 60 wherem sald

2 | glyco} is'a member selected from the group conmstmg ‘of ethylene glycol propylene glycol -
3. and a combmanon thereof.

62. The method for maldng é'microemulsion of claim 59, whefein said
2 trihydric alcohal is glycerol, ' ' '
63,  The method for maldng & microemulsion of claim 59, wherein said
4 * sugar alcohol is a member selected from the group cousisting of sorb_ifcol, manitol, xylitol and

a combination thereof. -
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23 64: The method for making a m croemul sion of claimb53, wherein

said 2 essential oil is derived froma plant extract; 1 65. The

nmet hod for making a m croemnul sion of claim®64, wherein said 2
essential oil is a nmenber selected fromthe group consisting.of

eucal yptus oil, lavender-oil, 3 tea tree oil; green tea oi |

rosemary oil, patchouli oil, cedar wood atlas oil, clove Ieaf oi l,

pal marosa oil, 'grapefrUi t oil, . berganot calabrian oil, pine oil,
cardanom_oi|l, peppernint gil, .'5 cinnanon |eaf oil an? | ang oi |-
and a cortbi nation t h&feof The Tisghod s @akipg aBigrophlsign ﬁciﬁgmé ﬁi[“%‘fz‘ééﬁ%l si on

of cl ai m253 esswhial i 1D dErbdifror? a BiagteREd| Si on furt-her conprises. a
vitamn, 1 67 The nethod.for meking a m croenul sion of claim 66,

wherein gaid 2 vitagkn i 8 B mlalln A YoM tsgdabduf
5%ww. 1 68: The' rre?%od ?lg?&c% ?&ng algnm cr f)sg%l%lsoggﬁl&%l?%cl ai mn66

wher ei n <ai ¢¥5RHA FLiSR FemBer felpRigidRimt BeRrRpCRRIsHRGH SPHEPEE B FYENAIs t i ng
of vitamsn Aea u\eu b@.rgtdan fea oY, rbsauihry off, padhouB oil,dbedsr wabd atlas dilialo@aéeraind a

comI nNatl,on ANGLSRln, oy M BLASL AL RN, Gtk OBTUSLAN o

cl ai m 53, wﬂ’erelns S on

t hi ckeni rﬁg agiemmniwfmﬂ?&mﬂhegwb&nld@donﬁwﬁﬁmﬁwrﬁﬁg a m croenul si on of
claim69, wherein said 2 thickener is present in an anmount of 0,01%
wwto: a[lout 5% w'w. 68. 71Theﬂmﬂﬁrh&dn§mmlmkmm@nafm@rso,emﬂ}emsma of

cl aim 69, \A/qggrg LRt c(;rmrgggeaqg‘g hs a nenber selected fromthe

gr oup con5|st|ng o§ xant h ydroxyethylcellulose canageenan

and a conpi nati on the6 eOfThWé?Oglf?f . TEL hod f%}ﬁ’é%{’& %ﬁ Yhsreinsaid

m croemul si.on of cl ai
conpri ses amtamtnnmeﬁgemn ardou@f 0P vvv'mtombdxtﬁ%rwlwakl ng a-:

m croemnul si on of claim72, wherein said 2 active agent is a rrenber
sel ected ¥rom t he gr &8p cmmnﬂhddrfgr:ﬂiunganﬁm&drrthnezlfbl&b;Gsaﬂherem said

Conbinat i 5n ¥ ﬁ@%@%ﬁ%%%ﬂﬂmrﬁééﬂgﬁ‘s% W?ﬁ%“”%ﬁ%’%@%ﬁﬁf“oﬁ of.

claim 73, V\/rfgfléqt:ﬁe glg_qegf and a combmatxon thereof.

‘1 - 69; . The method for making a m;crocmulsmn of olaim 53, wherein said
2 mmroemulsmn fm’thcr compnses a thxckemng agent -

1 4 ) ‘ 70. The method for making a mxcroemulsmn of claxm 69 wherein said.
2 t}:uckener is present in an. amount of 0 01% w/w to about 5% wiw.

'- r ~ 71.  The method for makmg a nucrocmulszon of clalm 69, wherem said |
2 thickener is a member selected from thc group consnstmg of xanthan gum,
bydroxycthylcallulose, canageenan and a c0mbmatxon thereot..

72, The method for making a mlcrocmulsxon of claim 53, wherem said
2 - microemulsion further compri.ses an acuve age.nt ‘ '

1 73.  The method for making a microemulsion of ¢laim 72, wherein said
2 active agent is & member seletted from the group consisting of an antibacterial, an antibiotic,
an antifungal, a retinoid, an insecticide and a combination thereof.
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2 antibacterial is a nmenber selected fromthe group consisting of

chl oranpheni col, synthetic 3 and sem -synthetic penicillin,

bet a- | actans, qui nol ones, fl uoroquinol nes, nmacrolide 4 anti biotics,
azel aic acid, silioylates, peptide antibacterials, eyclosporines and
an conbination 3 thereof, 1 75. The nethod for naking a

m croenul sion of claim73, wherein said 2 antibiotic is a nenber

sel ected- fromthe group consisting of olindanycin, erythronycin, -3
tetracycline, m nocyeline, doxyeycline, pharmaceutically acceptable
salts théreof, and 4 fr odFigetion&r Bking sgicroppulsipRefishim Wmﬁgﬁﬁﬂﬁ'a
m croenulzsi amitabieddl & dhehiher seRaEEkdn hiob@uPcodsiiting tiviRtarafieditol isgntidtic

meggﬁgz il%'ee% S s et Bent1RMPo BANRARE GRIEs, R daIRE beroiae

met r oni défz oletitieticacetizie ik sibitirrazrsbide butitederitkizorlesposics orrbgcabiasign
sul conazq e.geeof?: The. nmethod for nmaking a microenul sion of -claim
73, wherein sali 2 retinoid is a nenber selected fromthe group
consi sti of vitamn A retinol..(Cis. or tIans [ {61S:40r
trans), Plgt noi ¢ aci dn7(sbi s;n,’e e&&‘é’tdif(%ﬁa%',ng ﬁ?‘écrr%%égsi@?g%é%%ﬁﬁgxk}%&l@d ,
di dehydr ¢ etanhigpts ing mdmber delested Sl mouprcensistige of péndamyam eryigomitot ene, |
tazaroteng, -t@t?dc&éliﬁ&,inﬁnocwﬁa%fya?cuﬁé}?hﬁmé‘d&ﬁﬂ%ial%k%ﬁt@blé sditd @fe@f, ani8. The
met hod for nmakihg a m_croenul sion of claim73, erein . said 2

i nsecticiHe AU MEFRFal i nsecticide. 25

1 . 76..  The method for-making a microemulsion of claim 73, wherein said
2 antifungal agent is a member selected from the group consisting of clotrimazole, miconazole,
3  metronidazole, ketoconazole, econazole, butoconazole, oxiconazole and sulcenazole.

" 77.  The method for r_nakihg a microemulsion of claim 73, wherein said -

L

2 retinoid is 2 member selected from the grqﬁp cpnéisﬁng of vitamin A, retinel (cis or rrans),
3 retinal (cis or frans), retinoic acid (cis), tretinoin, hydroxyretroretinol, didehydroretinoic acid, ‘
4  efretinate, retinyl palmitate, B-carotene, té.zarofzng, acitretin, adapalene and & combination

5 thereof. o '

1 . 78,  The method for making & microemulsion of claim 73, wherein said

2  ingecticide is a natural insecticide.
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