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[0004] Hyaluronic acid occurs naturally in the human body and has been shown to -
effectively treat symptoms of dry eye. Though long-term studies have yet to be done,
treatment with sodium hyaluronate appears to accelerate recovery of the damaged cornea
(Katsuyama I, Arakawa T. A convenient rabbit model of ocular epithelium damage induced
by osmotic dehydration. J Ocul Pharmacol Ther 2003 Jun;19(3):281-9). Sodium hyaluronate
eye drops increase precorneal tear film stability and corneal wettability, reduce the tear
evaporation rate, and the healing time of corneal epithelium (Aragona P, Di Stefano G,
Ferreri F, et al. Sodium hyaluronate eye drops of different osmolarity for the treatment of dry
eye in Sjogren's syndrome patients. Br J Ophthalmol 2002 Aug;86(8):879-84). Sodium
hyaluronate can be found in AQuify contact lens comfort drops (CIBA Vision) However, it is
difficult to incorporate water soluble polymers such as HA into ophthalmic oil-in-water

emulsions.
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[0009] In preferred embodiments, the surfactant component has a hydrophobic

portion which includes a first part oriented proximal to the aqueous phase that is larger than a
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enbodi nent, the surfactant conponent is Lunul se
v@:@h. agluge anygg the self-emulsifying compositions described above and a second
therapeutic component. In preferred embodiments, the second therapeutic component is
cyclosporin, . prostaglandins, Brimonidine, or Brimonidine salts. In most preferred
embodiments, the therapeutic composition includes a surfactant component which is
Lumulse-GRH-40 or TPGS.

[0015] In preferred embodiments, the self-emulsifying composition may be used

as a multipurpose solution for contact lenses.
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[0020] These and other feature of this invention will now be described with

reference to the drawings of preferred embodiments which are intended to illustrate and not to
limit the invention.

[0021] Figures 1A and 1 B show a flow chart for the preparation of the
ophthalmic self-emulsifying compositions described.

Detailed Description of the Preferred Embodiment

[0022] Embodiments of the invention are directed to ophthalmic oil-in-water
emulsions which contain-a water-soluble polymer such as hyaluronic acid. Such emulsions
have the advantage of added comfort due to the low amount of surfactant relative to the oil

component. This leads to greater comfort for the end user. The integration of emulsions
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antimicrobial, thereby reducing the activity. Thus, it may -be different to maintain
antimicrobial activity in the presence of the surfactant(s) which are components of the
emulsion.

[0026] While hyaluronic acid is clearly a promising agent for the effective
treatment of dry eye, a need exists for stable ophthalmic emulsion compositions containing
water soluble polymers such as hyaluronic acid. Additionally it is desirable for self-
emulsifying compositions capable of treating dry eye to have antimicrobial activity so that the

compositions can be maintained free of microbial contamination and for decontamination of

contact lenses.
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soI u[ﬂOéZboI Vliire rtersiu Cpolars oilfy aleansothiac tk&canbl codtaiad hatewatoms such as
epa

o&75m HoBER R PR B e bisoicBE baf BhuF meieeuficn O

conpeEpBj ong “nlig$RrpdRdEdAdoBitibn,C QTRRE ihkleRN s 1REBPPBMBorming at
a low surfactant to oil ratio for high confort and

leatpl 9 fwikEpnss urrhctariiening, déningy edisnisrdns i waeitps, lubricating,
c%&&%éﬁs&akmg, storing and otherwise treating a contact lens, while the contact lens is

out of the eye. Such multi-purpose compositions preferably are also useful for re-wetting and
cleaning contact lenses while the lenses are in the eye. Products useful for re-wetting and
cleaning contact lenses while the lenses are in the eye are often termed re-wetters or “in-the-
eye” cleaners.

[0034] The term “cleaning” as used herein includes the loosening and/or removal
of deposits and other contaminants from a contact lens with or without digital manipulation

and with or without an accessory device that agitates the composition.
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ihegitibrOineM&@ waker soluble polymers such as polyvinylpyrrolidone (PVP), hydroxypropyl
methylcellulose (HPMC), and hyaluronic acid.(HA) and salts thereof.

[0039] In most preferred embodiments, the therapeutic agent is hyaluronic acid
(HA). HA is a natural polymer. As used herein, the term HA means hyaluronic acid and any

- of its hyaluronate salts, including, for example, sodium hyaluronate (the sodium salt),
potassium hyaluronate, magnesium hyaluronate, and calcium hyaluronate.

[0040] HA is a polymer consisting of simple, repeating disaccharide units
(glucuronic acid and N-acetyl glycosamine). It is made by connective tissue cells of all
animals, and is present in large amounts in such tissues as the vitreous humor of the eye, the

synovial fluids of joints, and the roostercomb of chickens. One method of isolating HA is to

n rla/dgnﬁ 1l elfldlpe e FrOé CWRIF nqj)hthalmlc s



| east a part, for exanple, at |east a substanti al

part, of at least the anterior surface of a contact
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the treatnment and/or relief of dry eye are discl osed.

The ophthal m c conpositions include oil-in-water

emul sions, preferably self-emulsifying oil-in-water
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Sg%glerllee &t angézalélg%lhﬁﬁ%e‘élsws geowe ﬁlflg‘ﬁf in the- art.
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[0044] Topical ophthalmic application forms of the present compositions include,
without limitation, eye drops for dry eye treatment and for other treatments, forms for the
delivery of drugs or therapeutic components into the eye and forms for caring for contact
lenses. The present compositions are very useful for treating dry eye and similar conditions,
and other eye conditions. In addition, the present compositions are useful in or as carriers or

vehicles for drug delivery, for example, a carrier or vehicle for delivery of therapeutic

components into or through the eyes.
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emulsions described contain at least one polar 011

[0048] In preferred embodiments, the one or two surfactants must be able to form
a chemical structure which is wedge or pie section-shaped, with the larger end of the wedge
structure closer to the hydrophilic parts of the surfactant structures. That is, the part of the
surfactant that is larger is oriented towards the aqueous phase and contains more atoms than
the part of the surfactant that is oriented towards the oil phase. When the surfactant

component includes two surfactants, the hydrophobic portion of the first surfactant may have



hi gher surfactant to oil ratio. [0044] Topica
ophthal m c application forns of the present

W@ e0opasi3Be ons i nclude, without limtation, eyePdr/Upm05/034055
for dry eye treatnent and for other treatnments, forns
for the delivery of drugs or therapeutic conponents
into the eye and forns for caring for contact |enses.
al g EBanteng@ PSS itHel ByBopdbBic RkTonUsEThY! sefdiid $uiakht"® promote
dry eye and simlar conditions, and other eye
f@HWHPPPBﬁgeEFﬁhﬁ&dltlon the present conpositions are
usef yhodon orThQ%uffgnrtfﬂ@ li1§efl.‘ﬁrton%l:Hl GheéSurk Qfanfj%‘{?%onent in the present
delivery, for exanple, a carrier or veh
igedniige rﬂﬁvma"pryapeuwmr-mmj@wdwnsusethtabormr ot bs caughutmbe These

S%yfgaal‘[t% are gJefe%rl];E ?%{{Son &n ?hg gégu@of Euaﬁ.?gapﬁocnmﬁ'ipg??nb Bresent varies over

Cofeasndel depéhdu@e(ﬁrub nﬁﬁiber&if&@dlbl’@,gfor Ekdgpl€)Ghe other components in the -
di si nfectin storing, soak | ubri cating,

PFPEREe #Y i tikeog QB?W@éotﬁlrf’é%&uPh@f A AR CompPReaLs in the range of

dbB&! 0181 REAbE@MPAS A BN 1é’\ﬁHt€J‘th§traﬁdlﬁglfla? ClrkabBink(H may be gresent in the

perform ng nore than one of such functions, i".e

seliemalsifyn epmprsitiposin additipn tt the etn@cmtrcz@rrxponmm)anﬂ isth ’éan within the
e cafl c tlons and t

Foetr GORIAGh i ERTorf B E: AEERER HBTRARY o CBRG it ncontration

spd@@@ﬂhqehubsm&mﬁmﬂWﬁmﬂmlﬁfadﬂmﬁonmm3|t|ons mhlch are

to th contact |ens wearers,
ex an‘E‘}@B]e &BF &0y %{@mg d MGEhG Aty of the seagtang QO’E)‘Ponent to the
Rend ndi2 1§ &fe ﬂr&@ﬁ‘@l}ﬂ-ﬁ[ﬂ%@l@f @Eﬁlfsﬁ)n@fls tsBectb & "Hrév%b acceptable
provide for therapeutic ophthal mc cogP05|t|ons
C

Wlw@ptyﬁnmr&nn@pﬁm yidgreferaply de eroyise\r self—emu131fy1ng 011 -in-water
eﬁﬁlllsfloner@ll} <§J!u];s¥' fne lrag 0 ofI sﬂrf%m‘? orﬁg&ﬂeﬁ tgrbsl’lg é:gglg&l%n var*es depending

I -1 n-water enulsions conp

- oethmeeﬁc aurtihcmnts fod bil lor mISt anpl(m:,d @a&t (S]_Deccflcl s,‘tabﬂhyi ala':thperformance' S

I
Apro eecgg? Shrf“' ?henttéréa!gﬂﬁ ga gcém el%g,trﬂvn\?}hgf.npgclglf

atlon or use of the-+

fﬁaﬁl.l biid-vafes efmRBint Snd fhedlikedYcWRd. 9Hor feRbrhPle Ofhe . weight ratio of ‘the -

| si fying conponent to oil component and fewer
‘SE AIANE SPmPIRRICICt he OFK Companent By (1 s dTamh abei{OdHtt ol preferably:

ﬁ&ﬁ@ﬁx;gﬁw%&hgag&mg, V&S 84S §lpons enpl oyi ng more t han
two enul sifiers 047] The oily conponent and the

sur f {964t SWﬁemnts funstiorf @atesaitbsd hereinaploeide affedivs hyd useful
e.to faci

I LuCt U ati.b
o P Rl R BT BB B 2t BFigprabtecton
thdﬁﬁ)nmcemabemg]‘ﬁeﬂéd B;ﬂ theSptéieaC taositiony) ARané WwIBBRSorQNEh contact
2 two surfactants that are present in the

lensgseor QRPN RBRAIDE OB ugh gorBRsttiopbre admipistared.
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have an affinity for the selected oil or oil
compositions. Any suitable oil or oily substance or combinations of 0115 or oily substances
may be employed provided such oils and/or oily substances are effective in the present
compositions, and do not cause any substantial or significant detrimental effect to the human
or animal to whom the clomposition is administered, or to the contact lens being treated, or the
wearing of the treated contact lens, or to the wearer of the treated contact lens. The oily
component may, for example, and without limitation, be polar in nature and naturally or

synthetic derived. Natural oils may be obtained from plants or plant parts such as seeds or

they may be obtained from an animal source such as Sperm Whale oil, Cod liver oil and the
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0.3% (w/w). Higher concentrations of HA may be preferred if the emulsion concentration is
high. Preferably, HA is present at 0.1 — 0.2 % w/w.

[0056] The integration of oil-in-water emulsions with water soluble polymer
demulcents into eye drops for dry eye treatment, contact lens rewetting and multipurpose
solutions adds the additional utility of prevention of dry eye and contact lens water loss by
providing an oil layer at the air-tear interface or additionally at the contact lens-tear interface

when a contact lens is present. This oil layer acts to prevent dry eye or contact lens water loss
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to the oily conmponent may range fronr about 0.01 to
40, preferably fromO0.1 to 20, nore preferably from

b refarblifg 2vakbr el AfdPakibn BHE hu$ Ush.aTha bl Sayiet! BE tHeQdrfAd of a contact lens
descri bed herein, provide effective and useful

capHEnRIOKide acl@ﬁg:@gmrtgi lghracationy layer reReciRly Ergigid gas permeable contact

1eﬁ§é'93tﬂ@tdﬂaiagé%r Sthd @blffdc‘é %@Ta c%ﬁEaEﬂ RROLA al&J fnfifbt BBtabd¥ens protein
cont act bei ng treated he present

deposipiosi ti ons, on the mearers of such contact |enses or

o TR CEEBMTB O RIFDR T GPTRR B Weme

cEhRSHBAC 86 i Frestm e thveMidho&rtndf heo PeaSEINtypE&O NS ififdt A% is a one
Any suitable oil or oily substance or conbinations of

S%fap@nfofyswm y Theisetoaf dus Wefy MR SWASIABY 8 iGH ot Giberseq what is

redbirl RAGH: Q) fﬁblsﬁrfwﬁg)aﬂﬁﬁ%a% gn 886 Forvife §dledid¥oil or oils based
present COHDOSItIOﬂS and do not cause any substanti a

ugsm rsmg:nvaﬂcraémtldldgtmarmlqtl%lbet‘ettefnetbft hydgopthiebic lstraiwreof the surfactant

Jial 01143 V\é'hort;ﬂa‘i r}glg ?e%rg}?stqiséaiﬁ ah Sbe ?ﬂlle%é tv%e%dte ?n n{l}ent (2) is

e con ens reat wear i
s1trm&ateedslya ot aad () elﬂESsurfﬁtftartt@ndshhhvmaihemlcilf stﬂhhtﬁret wigeli 8dvedge or

contact | ens.. The oi one for ex l e, and
TP it P e b ON R WESEe b iser A At BiopRihe part of
tHe sur$aciHn b Qhvictursl GhisuRdge-Nabé! fsdlidel $o ﬁﬁﬁﬂce@ﬁhéﬂ@&lﬂﬁlﬂﬁ@blet curvature

fromplants or plant parts such as seeds or they nma

atifbe ateaysrabinteriges die tarﬁherm@le%aarseléva@e@hlyaé aés,@%qnmmaﬂa@t wedges . -

; atghé a lgs $1 Ml‘?errfagé lThg?Ql} %}%Heéff of. t-ﬁg %veg%e% il{l%desgl?fg? all XM ecules is

triglyceride aci ds or
mgm}lmdy Iewwi, tOShﬁCb’ll @@p@&&trwturm JteriOrpualsion -ioihe aq@@@ds phasebetween
0i.l

i il, i il,. P t Oil. . Saffl
QR Pl o i oGP WSl S G, ey s

hfRoMlicSRets @bnskt bEHGyRthylRsdxideBRaRe byl Speopasie tsngai Qreferably, the = .

al cohol's in the formof esters, such as Jojoba and

pedyhylengpside glams f1se T ey PhylePRtdet meits & clngly When the
ai%feln{eﬁf?&%docWo str-E@ﬁra‘P 'réquﬁ’laﬁ@ntm 1}ﬁ§t fo? rgp§u¥[§§cgntod‘ndv\ﬁf(§ gpalr(s) an

i nsol ubl e non-vol atil IQUI organi c COﬁpOUﬂ S,
emplrlgajetmtg)fme}ftqm@lfyfauw uamnqluc&edm\émlatvgryurgothe rcgncentratlons of the
S ’\%)étéétr g%l I%];I tl\%hrg%(ﬁlgrgt\?lg ne, telrJnlp arP IS te X)f gfs%mtgm#g‘aﬁ%h is- conducted
elﬁﬂbjnhgl the an@hoddt bie prepirfiigmeste létnlutsﬁb(mgS@nulha(\se désctibddeherein. An

col or, do not easily discol or upon in easily form
ergplsign i FonFitETed Ry o asFRELIE e it eRRRE \%hﬁﬁ)&ﬁpg@gew Wergoobserved

bf"‘re?e Rﬁﬁfo%[ raﬁpl phRsh&d ofifloc@MfiohNErehih k& Hale BIafaGHE SHiween the
S. In one enbodi nent, the present invention

aquepust a@g qll(pltamqnglpaé@[ \ivh,end:bchpﬂ, érqnle@ size distribution of the emulsion meets

partlcular product criteria for emulsion stability.

[0058] As a practical matter, a surfactant is a good candidate for the self-
emulsifying oil-in-water emulsions described herein if the surfactant is able to form droplets
of a size range of 0.05 to 1 micron, preferably, 0.05 to 0.25 micron.

[0059] Examples of one component surfactant systems include polyethoxylated
oils such as PEG castor oils. Polyethoxylated castor oil derivatives are formed by the

ethoxylation of castor oil or hydrogenated castor oil with ethylene oxide. Castor oil is
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conpositions which are self-enmulsifying, oil-in-water

emul si ons which contain a therapeutic denul cent as
wowedoe/1em330met hods of preparing and met hods of UBCTHUSEO®IB4055

t herapeutic ophthal m c conpositions. These

conpositions are useful for treatnment and/or relief of

dry eye and contact |ens .care. These enul sions enpl oy

gBRk85 U iposel be @&ﬁleerWleﬂiﬂblléfédﬁnd 0799 NBE &k, 3% linoleic acid, 2%
macr onol ecul ar oil droplet structure's at t he

PrlaRdheciendael stsaris-agide T bhreaetion ©f ypveling fpdarratios of edygpe @pde with -

I f
SBARTRLESA90L S5 A, TAOTETURS 0 ] B By o o
otlds fmuises GRH- mm@rc&muetdsb)oh&nb@n Teehnblogtee (Cosprogation| (Bkekie, IL). A

R PRSP 5 ST IR R Y Ak 2361 0

astef @ct ant to 0|I rati os. The conpositions are
confortable and non-toxic to the eye. [0055] Top i cal
opht A% ¢ bﬁpvlﬁ% SRIGAQ 1§ 3riQ meleephiPeiasn of @Vdrpﬁf‘é*ated Castor oil.

LBRGRE HRELDY S0bk RAlcddpldig tﬁeygat&ipt%Oﬁydfr&Jenm &YEastor oil at the 9-
treat nent, 03|t|ons del Ivery 0 rugs to and

. cauban pdfsaloay ef thattdeecxmmaclt a¢1é gh/coal estes ohainsi totlowedbnethetylation of

tk&el glgﬁ,? %Eyds O)Wgérhlgpns %fp {S%: :,]]?Zahcy oxgstearr]f: l Udde ig eerg)llso er{) %Sft% about 13 -

et®x y\Blolpsaaclt. @ve biliengd thhtns‘eIf hﬁmﬁyfeal@drﬁdﬂﬂaﬁt@r alhdlltbt[hﬁmlse GRH-40

| for th d dj
ot e BIUEREE NS DR GROLTLUGE 6 DB EeCHAGY 12 Fydroxy

g;rdﬁg 1{%\@&@’ a8 r%ﬁ%ﬁlj@tloaéarb%n GOE Sptdeat bOfe @feaJafe‘Hﬁer oup to
1% to H gher concentrations of

foraya e g@rséa@ri rheérophob@marb@ﬁ}h% meleceertbe prigniation of fthe ethoxy groups . .
. J t .
Phﬂ%gcg] 1E{Pecflee ()vg{gl‘ éhas g{;} 8% rbltf r%l?ewa?déga-sh?ﬂ%fl %Iygﬂooé\ﬁo\@ﬁc }F]art of ther.

- maddcele isol tth)CEStquEIh}ypl’&iBe dmrmiwqmrttcrf tlnermeﬂgeymmgrmp/srdﬁ @way from the. . '«

- e treat t act n

- aihPeT BEPPOSE BoPTnit L oHecePEens dv PR Gt Pf g mectle for -
C@gtglvﬁptl\on of. dry eye and contact lens water .loss by = ... .
providing an oil layer at the air-tear interface or

~ addi t006hkai | Yheaertin awewnt g€ Lunalss OREAO o yscinfcariandiien ivig Castor - -

oﬁqulb%ﬁ{ 0. !3 AR %! L%nﬂlﬁs%%ﬁﬁtl 40 -fgf' 20 \Q}W% |C§¥t mf"‘f‘%%e} 8 lowe amounts in

prevent dry eye or contact |'ens water |ossby retar
cmtumtloe\v\al;hdfaator oil camble ubedshévamer, ddfvadiog lupbaihe rdeswdtph@ertles of

su f a.conta | ens al

ol Bubiong i Flare S wagR o ARG RG Pap Gugr g s m e
rGRs oPe.6 IEAR| Lefe@blyabbutloggises. The oil layer on the

surface of a contact |ens can also i nhibit contact

| ens[Q962k ei humulso STRHGW. cprods7romiteeds ayith. aigr shFgqag, such as
Pgl orbﬁe %t ﬁrwemd) Sg@l?éx)reﬁ’ﬁ/lehg QZG))h @&@ﬂﬁl‘*’%&lo oleate) to create self-

np03|t|ons of pr ésent I nvention are of two
egebsdyiag eyppb®ns Ttpen;frlsp@t of yipe isgrfectamtre In such compositions, self
emulsification is believed to be driven principally by the Lumulse GRH-40. The second
surfactant (e.g. polysorbate-80) does not interfere with the emulsifying action of the GRH-40
due to the similar chemical structures of the hydrophobic chains of Polysorbate-80 (oleic acid
ester chains) and those of Castor oil (12-hydroxyoleic acid ester chains) and Lumulse GRH-
40 (stearic acid ester chains). The non-interfering second surfactant is present at low
concentration. That is, the concentration of the non-interfering surfactant is low enough such

that it does not interfere with the self-emulsification.
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surfactant system The second type is a two surfactant
system In either case, what is required is that (1)
w0 b@egom@ct ant (s) nmust have an affinity for tP€I/US2005/034055
sel ected oil or oils based upon non-coval ent bondi ng
i nteractions between the hydrophobic structures of the
surfactant and the oil (s) such that self
enul Footss]c at 'r% SGARRE S ALY EOsMIRA 16 8K ASHRRLIaf ) of Sils with
si mul taneously net; and (2) the surfactant nust have a
resheohite die abilityiof meéumtﬁt@Fﬁ osforpe @ gelfgmupsifying oil-in-water emulsion for
e f
thget ?r& urtgelagﬁ?oser%lld etﬁ!—:‘g'fri EorFr@otlQ aSlflt Q:? Ygeﬁlggt each meet.two
cluifa ctramtrakiequitingns to él'dilmes'e wﬂ gﬂulsﬂﬁlaﬂwnt Sl) badhisedfathnt pust have

alié gglglglg gg’rp tF S gelil%?e!éir@la%r ]é ??Ese?lglpgﬁ ragq%%c}'lvrgga a‘%?ntdﬂl% interactions between
tealybropasEeititnpds AdieraeRdta dhd oAl sWhdBe Selftmibibi€ication can be .
aqueous-oil interface. Thus, the geonetry of the

aWé@/gé VRR TRt £ iasinulaseest et andd(2) e pyriacienypair must be able

td f%hﬁtaﬁc%eﬁl&af %At wﬂapgl g&wq@gé&sﬂ séksa Gt O Bk Ol of the
€ aqueous p ase et ween e part S of

wadgeastelmturs wicfsactoaﬁte Implkapbiliceparts aafi llhstsatfe@artt hsltrgctures A preferred

Pr ef erabl y: h e h oh|I| art t

BBy EPRg I B8 VARG RE RO LR AR Bl Ry o materia

GPérﬁcﬁ;ﬁlbﬁRH%O whieh isinpeikdaydfene @mfaxdantsrwudmstaf &l fGréIﬁ(bphor RH-40,

7-20 e | eneoxi de units in | ength.
| rgfrbﬁh%#eﬁ% (BTt on S RFsRRER 1 r‘se%ﬁﬂﬂ”é?fje?ﬁ %8‘%@& Opurfappnts: the

tﬁﬁﬁx&ﬁ%ﬁ@%st@n or Bblklétﬁaxy[h@édr él?aerolaﬂﬂldetﬂp Iny o) sidafied () ester. of
elf enulsification is conduc | e varying the

~-1mmdcmiyqtlaﬁqne rebycols, alprg with 2326 fhtireawalysihyless giyeme nihg Cremophor . -

I I ' ' Q
. RH@? ?ar\KP f ﬂ th& elfa%] t\%s S ofacIan r%ﬂrlcﬁllngré 8@1}#\9@%&133%?3?%%&1%%& and .
-tceﬁ‘mdtm c@hﬁ isbderedombak. th@C(ﬁnb'matIAn oémshrsﬁacmmt Wwih doeeséstbe cleadins with'a -

‘“, be accept abl e when appea 0onog u .

sl BB Ub A, e oLy SHPE AR R GRs) Tor each other,
afl&»@§ﬁ1@|féﬁﬂa@6n of b ORAbQEhapaBSRICRRP AT RE ipRBRelRB VRO HiE wherein .the .
aqueous and oil phase and al so when the oil dropl et

: t\g@ sefaglagisraltpuete ¢h th@foﬂtdﬁ@l@ﬁﬂﬂe@fmnCmbor&éHﬁpc%waﬁmm BASF, is
QQﬁtﬁé f&foth%F Elﬁfattgﬁt ﬁ%eﬁérﬁp c&h@r@eé b% v Canﬁﬁi&s @e hor RH-

ractica a surfactant a goo ate
6f) heidsatidak mﬂilsmbyhmg&bﬁo -Wwith thategceptipn gt tes id eslnghlebéedwatlzatlon

ur f i S..a o formdroplets of a
Wé?‘ \yreg‘néfgge%)fcogwﬁ%ﬁ%&)%?ﬁ %F%E‘he Otref erably, 0.05 to
0. 25[0v64Y 0N Adh{#0RA kurffacamith)aayite 4a0&1 WHORQAEBE may not participate in

surfactant systens include polyethoxylated oils such
cpylsppdomadiobr oils. Pol yet hoxyl ated castor oil

der ' mkﬁ]ves ARbfef E%H;g% % (‘irfé%oﬁl\%‘g%y Ey@ée’npﬁ‘tllfifes E@&"fa‘afant such as

ydr ogenat ed castor oil hyl ene oxi d
t@aghe(wl giolyethgigaepiycal-| yuccniso LEUCDS aabtnbte g Eastman Chemical

doh{i)lagy? Igmgspor ”ICN) 71‘@(% ge{ncfmarrcl: Iac\izvedgg/ownh rEcg)clo%flerolacItlgd narréw section,
PEG in the outer section and succinate forming a covalent attachment between them.
[0066] More generic descriptions of the types of surfactants which can be used in
the present invention include surfactants selected from: (a) at least one ether formed from 1 to
" 100 ethylene oxide units and at least one faity alcohol chain having from 12 to 22 carbon
atoms; (b) at least one ester formed from 1 to 100 ethylene oxide units and at least one fatty

acid chain having from 12 to 22 carbon atoms; (c) at least one ether, ester or amide formed
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palmtic acid and 1% stearic acid. The reaction of

varying nolar ratios of ethylene oxide with castor oil
wQ e@bde73ad f f erent chem cal products of PEG caspPCr/USt005034055

An exanpl e of a PEG castor oil is Lunulse GRH 40,

produced by Lanbent Technol ogi es Corporation (Skoki e,

IL). A preferred exanple of a single surfactant and

fioil 1 t9A00 eth§lehd\6xigdNiriR ahduttieakt i v eniGRIrk #fnaner Gase,and (d)

Qi | g0060 Lunul se, GRH-40 is a 40 nol e ethoxyl ate
mrtuss, o ey ahexe eensisiag B nognere than e swtaepis40 | s pr oduced

thr Olgﬁkvﬂ he @l %k%)ﬁllaﬁormﬂﬂ ﬁfégﬁf]ﬁ'ﬂv&& ShultBad ®r L |drya&ye treating

the 9- . carbon sitions of hree ricinoleic acid
cg;‘myca’éiom Ofetht elescmh mvn@tlonflbgfm@mém atbﬁblleWhoNyhamubﬁymg ageits which
o5 SPBE L8 R U MR RRL el e
dis&l%l ih &léeduédmai(waeﬂ) pheauhd oif-saatle easmpﬁneﬁﬁsdcmdmgl the ernulslfylmy

vvithL Lse GRH 40 occ sduetotﬂ &oldln th F
a@n&s‘%r% \1er1]1 thepali phass; g§h5|tw? ths?ﬁe(o 2R yﬂe&t edseparate y heated to
af ApRYAHA eneiRe. | MWAS Bhpadmkd &t the REmE SO E8es, generally a few

10-carbon al'kyl segment of the stearate ester group to

degreanta Smd@degh@p@@msmr%m%mpﬁrtme mehashmeliipg éngrgdéents in the
f d

LRSS RSP DS BGRY o UER IO Bl s

lihwidraormnbnemppxamte afsuttzttéemah@enatuee is re@rhined Bascmmlne experimentation -

FRORS eRUPaquanae o Rty e B apr A i PR PRy PR, Tn cass

whedgd -csﬁg&ﬁﬂtsmf@nﬂah@@blc oPwkittr gHasd 41€ sombleGal Ul%lrfr@épectlve phase at
Castor oil. - . [0061] The ogt i mal amount of

IQOiiFMPEAIRAN RIS BY ly%nee@ﬁﬁrwm? ¢ BADRFA{He oyst Rsrhigh gnough that .

afl %oﬁpaféhts 08 1ﬁ"4h\ép’fivcfémht§ %u%ﬂ' s‘!bohltrlqJ bs 1o OMM{J{% %gt%ﬂlt}' of the. =

ng er or r anpunts In conjunc lon wt

E c@amnonts :oAlwarking trennesadide rzr‘m@mx@neraldfefp@ndbwg 2@?)6@ m@et 70 °C. To. -\

< ‘Clieﬁtg arvlvgﬂ é[ﬁ err%ulgl“g)go&uhn 011 p%iﬁ_l nt gmotxgegtl%t? egll?eir an- 1ntérﬁled1ate N

pielf@atl R 8gRnlEd Quaber hhasd, &, thepflﬁaﬁe\q%biuy phd3o s cBat8.a sbﬁzﬂﬁa?&hspersmn‘ o

Lunmul se. GRH- 40 can be conbi ned wi th ot her surfact an
aad, bR PEIUEGS PRRN Baltero8b W (IT R EHPBY SUBIRY XY £ MENTE T %e)fmal oil

pRAE l?é HAR g&m}omﬁée@&lﬁt%) ant Refh&B4E wah famd! &if Mﬂnﬁ‘lglon concentrate is
emul si ons Conprlse of two surfactants. |In such

tl@mﬁﬁ@smmeé ns thes eppropsiaie e jvaHt the rfinak aguebueplade. thebienal agueous
pﬁia{sl Vr% d@£ hlgcvl/aqg'l JOYubFeyy%olﬂg é{'ag %g)a% %gaﬁlpeousl-gb?%bﬁ 8(951 nents.
swht d'asetshéle ee:l1‘1111l18$cmc yannent@act andntho fingl heguéehdstphbse need not be at the same
temperature or heated above room temperature, as the emulsion has already been formed at
this point.

[0068] Semisolids may form in the process of self-emulsification if the amount of
ethylene oxide units in one emulsifier is too large. Generally, if the surfactant or surfactants
have more than 10 ethylene oxide units in their structures, the surfactant and oil phase is
mixed with a small amount of the total composition water, e.g., about 0.1-10%, to first form a
semi-solid substance in the form of a paste, which is thereafter combined with the remaining

water. Gentle mixing may then be required until the hydrated emulsifiers are fully dissolved

to form the emulsion.
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due to the simlar chem cal structures of the

hydr ophobi ¢ chai ns of Pol ysorbate-80 (oleic acid ester
web@onsR3@and t hose of Castor oil (12-hydroxyol BET/USZ0E034055

ester chains) and Lunul se GRH 40 (stearic acid ester

chains). The non-interfering second surfactant is

present at |ow concentration. That is, the

concapbyRt | @Nofd ctnbdifent; it QiirfRtahNgne bilf ﬁgtlalmauy $otbitved and

enough such that it does not interfere with t

heaied. Lesrtlsanounaef A AGOBSPharués Ber fdded shiths or%a)ya%l g 601’6193 semi-

L
sSEL SELFe RO o PRI AR g Bl SO propgradion. The
amehtﬂt anbd sdqueyisnghasd hddledm e tber frambl Is1Wh Ifrdﬂrablyefrcml@ 5et§oe5% and -

ﬂi({ﬁﬁ?rtg%eaﬁh@ )S?é(:fﬁ g%fd %}Ft)ag&;té%ﬁ FO L0 %ﬁ%n?r&aér\z%gf I8 &8§ed to the paste at the

siBSltehipEARINd & dbeveaahiseue elascbcﬁmemmltﬁd dohcat bmnater(a]i)iecﬁwhw% The
surfactant nust have an affinity for the sel ected_ oil

eplsisn g theh sertlyupiser nBriows FRPRHECHETBNHE Tty Py Yhrinutes to 3-
ween the. hydrophobic structures of the surfactant
and the oil(s) such that self emulsification can be
ac h| d 00351 vvhéna pretpuied emmbodime®) the pagsicles Iateah%m;@kly AnHoriba LA-920

P&ngﬁﬁ %%el surf acbteaﬁsted pa%ccgrdlnygg tpee n@a% ﬁct{lrer s QhdluBions for this

UCU

pafokd. Cm-asﬂiéﬂé@ﬁﬂ erbddiindnnahd pargees @a ﬁet@/ﬁeert (@8 weidyEB microns in size.
structure closer to the hydrophilic parts of the
belors Rt B Wi MUY es. A preferred exanple of a

surf agent Bfihe WRkCRtebS tE@'ﬂﬁﬁkle@' fha 'i’\" Heh nﬁi’edm“llth' %th%h%queous .
surfactant raw materi a Crem)p or whi ¢

coppprensetciods Walgs, gigr fraeera ﬁp@ulc%mfdm@a@tf%r (mfﬁrably bonc acid based).

%ﬁ@&p@%ﬁ?ﬁﬁﬁé uc{] 5 @lctuprg cﬁ%%@yg@/@%?ﬂz{g\%&dn? chloride hexahydrate,

I'S conpri sed
‘L ~psta|§sﬁ1aﬁtcamhﬂe ahd eochumhyxthmlxyatdeﬁolaﬁm @3 NG mof be -added... While the "

ol yet hoxyl at ed rol ~and t he hydroxystear bi ‘
SBErdFen ook Oy SLH BRET DD LY S 57y P Lk BSgEHe ooular
AReTi B8R |bz %{aliﬁduﬁlﬂg tiH I&BoBte gdl‘zﬁw@irﬁ!ﬁ@ RO rL1E(HV1€@ thedMffer is not : -

rraterlal has two surfactants which are
- cxitipalc bujr %IIblO_VC ragidgodigmy Boragc fysih s Pigfraret on Capst @ypbadiment of the

il\k/\\}@l’li’]&l %@éah?evg o te-lpc@ecf: %{Iﬁérn Q}M Wit t %Eaftﬁ%lﬁnthe preferred

t hree est al ns w a sur act a
ekstrdyteghai ns, V\,herel n all of the chains have an

e do D hpedE B AIREE? e e Gttty B Binaf 0 7. mois pr

e i Ldtintal for tivke SlAfdieab@NnE t@dvold dbatagirtatibh e\ ﬂbiervanve may then
droplet interface. Crenmophor RH 60, also_from BAS

bgraddghinpPed Grefarst ?Fé‘?o%?lﬁaétﬁl%ih%edr Shiptingt dioxide (SCD) '(Purogene®)
nlcfagémﬁ ssagge@efs ptré/é@rvwef QpltJﬁOb%NEQE SRRk BFBioeRiel fternational, Inc.-

ent 1 cal Crenophor RH 40, wth the exception that
Ndmene Okla]aprm, dJhé&rA.dend \ysatalsg atvadﬁlplqma furite® which is a trademark of

Aﬁ‘geaé/etlh%genegl ycol with RH 60 than with RH 40. [0064]
8 surfactant(s) may be added which may or may

not pE7R] ci [TAk Sillim-water emulsions of the present invention can be sterilized after
preparation using autoclave steam sterilization or can be sterile filtered by any means known
in the art. Sterilization employing a sterilization filter can be used when the emulsion droplet
(or globule or particle) size and characteristics allows. The droplet size distribution of the
emulsion need not be entirely below the particle size cutoff of the sterile filtration membrane

to be sterile-filtratable. In cases where the droplet size distribution of the emulsion is above
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enmul sion formati on. [0065] Another exanple of a one
conponent systemutilizes a surfactant such as
wo owepbms®l pol yet hyl enegl ycol - succi nat e ( TPGXT/US2005/034055
avai |l abl e from East man Chem cal Conpany, Kingsport,
TN). TPGS can forma wedge with tocopherol in the
narrow section, PEGin the outer section and succinate
tHeqlarticitgsige c@uflof e adrilacirmih nibraenthe kamisidORRE] to be able to
Nbreﬁgenerlc descriptions of the types of surfactants

ReSRPURRlY Glange e pessing dug thﬁgiléﬁlf% Aepbeang g then reform
aﬁé#rﬁaﬁﬁﬁgmréu@lel “?I‘HESJ pfeftﬁ'ﬁ edsf) Rlernhfash Orgﬁtmgt tgﬁ{n of emulsion
formed froml to 100 ethyl ene’ oxi de uni s an eas
d@m@tﬁaﬁt@ﬂabwvmewnéh@ﬁnnha§ﬂﬁ@ @ﬂomﬂ&QCDmpﬁﬂumaﬂbﬁmeandaﬁm“
( ea r fr
RAOR . ARl SRRks 818 5F3h ol Oab B Lol Mgt oy e
adeaptiliig from 12 to 22 carbon atonms; (c) at |east one

et he ster or ap de fornedfron11 to 100 et hyl ene
OXi d@olﬁrei. t 5 T8 @™451908 ot the HESSEPt AWERtY 2t eeml%y non-aseptically

fIHGED RSN clAFak ) filfk XEtUFelberDd fltﬂﬁoﬁ&oéé%&gf‘ﬁélﬁﬂyffgtered after
of no nore than two surfactants. [006

aecdpysrstermaterdizationelng nrefpried ganbodinagm te Qmpj,smrms filthrestefiliged using

[ .

+ DYELHERFINA0 1OTRASIS4 Q8oL AR R SRAIL TN AR i

- filagrt e¥ots Gat phréicle® togen étran 9,221 mc:lrcnmlmag pissehmagieby siekiuplieir shape
ar e di ssol in th

PRaEF] B AS R Dol At B FoRBhEReF IRl g egeness

ot | stdrfliyhitg AgerSicagy B fefseplyViRtbw 15 tlreinObrterPidas AntaitNRability.
two phases (oil and mater%mfre separately heated to an

T%Fﬁ?ﬂf*ébrt efrplgiQnssEs ertically fifddnto SRprepPHAIP@IEIRETY. he sane

b[@b’ih CasSeip HEBH' fi’tll\Je}ftl(ﬂn éﬁg‘(llﬁj&grf&'e%eﬁ]%dg Lo U:L’Q‘Tg o%hthalmlc» e

r degrees above the nelting point of the est

. camppsigighne sueh isnthe peesovophtbilmic sehpaditions é@nnbeslcﬁlsed/henelherem Ini ..
’ onehemeonﬁlmenF Xfledlg‘ SE en:tg%% C%)Qlﬁla% aélpﬁ?lgtemég %Eﬁn&t%)s]ltlgn OPthe invention " .« -

. totzemgeroatawuejems fadekanpie nefuih 6rodit dn@ale ¥PAT AA®RE afd &tonditions -
el poi nt of the highest nelting

th the tin
ctfSifoe i1 GRG0 AL A SO ke S5 n Te HBBcrpdinecns the present
cnPIRIRBR BhS exﬁ&lo? laf R84t ohé or‘ﬁbﬁ of Ehe%ﬁﬁ%sﬂ&@sf@r &l IPle a therapeutic

soluble in their respec i ve phase at room tenperature,
cqmpponer tand ghendie, b@fuief@etr@ang a cphdition rfpeeamplee druse ab&/or one or

'm§#§?“§38#ﬁﬂmggﬁ&e |ld conmponents are in the liquid

t so gh as to jeopardize the stablllty
of t[A&75} onpinenirs usefulvenitioting:nt, e presdntl AR thoaN g@hpre contacting a
alk%tfron1about %, OC to about, 70 OC. To create

R e N & EEPPEHATSTTOHE FrHEMrPYRioB AT ap 4298 gd t conditions

efgRd prsade bifetst 8hd BeHefinfd tho tokiIR M ta8d/oP e WAk by the contact
de-ioni zed water phase, or the final aqueous phase to

leps: e lt gusaergb@qnagqtethgmg@gq&tsqomosmon is employed as at least a portion of a

contact lens care composition. -

[0076] Compositions according to the invention may be used in methods which
comprise administering the composition to an eye of a subject, that is a human or animal, in
an amount effective in providing a desired therapeutic effect to the subject. Stfch therapeutic
effect may be an ophthalmic therapeutic effect and/or a therapeutic effect directed to one or
more other parts of the subject’s body or systemically to the subject’s body. In preferred

embodiments, the therapeutic effect is treatment and/or relief from symptoms of dry eye.
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and the product is allowed to cool with of w thout
stirring. In the case wherein the final oil phase is

wo peostiogemt |y m xed into an internedi at e wat er PEITESIN5/034055
this enul sion concentrate is thereafter mxed in the
appropriate ratio with the final aqueous phase. The
final aqueous phase includes the water sol uble polyner
as WHo77Rs ehdRfueatiBasisorsompileat ﬁfarm@aeg&age atldcoRipehent used in
cases, the enulsion concentrate and the final aqueous
apPREABCHW i the prespe 1mentigfeare setectaddimbe eEetive imihe [pessens gompositions

V] r [ I

oy 0 Sy R o e S S BIHAS, RE SR8 S ompoicons
on tthet ¥se of the cemgositions.edrf the nertait fepabéing tredted, he tlaanvmamr obfthe treated

th e .oxi de unit sifier is.too rge.
vl R e S S i rhefiine TSt Rpifid RaliE o o
t han[obOS]et hyhé mguiaXdqdeoud thédsurh or tcBgipbnent bE @Heu{né%nt t&Epositions
surfactant and oil qhase is mxed wth a small anount
pesferaty inchrdgs a @Bﬁ?ﬁd‘@i‘%PPEﬁilt Vhichris pesgt in gihgmeuns effectygqo maintain
I h
AR O 5L e @ g S o oG R A of ny Pleia P orfpositons
prebtrely i@dlel @ ﬁﬁfectlmg amayntt ¢fen tdpicityeaiitistingl. cgmpoﬂent ke provide the
r e fully dissolved to formthe
Cglﬁg{& 0%9 ?%&éﬁesqe tgmm{ Yrbodi ?/rent t he surfactant and

oi | Hl0€9]l ni Théihduyﬁowﬁakdl@doﬁmdnémeﬁi @€l preferft @ainbosATEAL liﬁay have a
P?Io‘?’t he. a ueous‘13 pgt%se is then added to the oil phase t

ey issempaldtye éh JhhieaAedbusenandnie ofet 1 Bf raalgﬁsgﬁl@ut % abou

1629 Qarley Stefoh NGB oS HAFES iy SR EnSMbyed REL H@f)ﬁésb% bm?e citrate,
amount of the aqueous phase added may be fromO

agtast. disiiding. trip.dvis-Bis3nd ghedike apdimirgures PersberBoship bmff@%rlclude boric

at@ E ?] ltg Qﬁtspéu%h edS Sﬁdl[l&rdr%g)% as&%'bto a?en abotx@l;ﬂg{ te‘trﬁbqar‘gg %g Hetassmm LT

paste at t era ure as
*nembomtemswmm pltokieceahm:rtmhmd)forvmkaﬂr ofdhded atigd . in- &D¥on Ty also be

ewpntg}ﬁ% Oﬁ%}a%é ég}s sg nt l g?r@ge c{é %Hﬁ enbo?ﬁoggtgs]ad | Rhosphate

. baff@k flcRIdE ﬂos H@Q‘Hcmed'ﬂlﬁatstsﬂ% ﬂﬁ@kdn‘iﬂl@%/[@ﬂ@@;tah@MI@JP@?C\Nherem M.
A Hori ba 20 particle size anal'yzer may be used

isspedkali W@ta{ #ich 198 SpdiIfAE PARETUE. (Hydrtadonltopan Hlot by hsed. In one
U&Hﬁ’éﬁt of ﬁe%r@%ﬁlf %Eﬁ%n?m%ém nt7He(t) r@d%&ﬁ ipe) %1%0%9 used as

et ween 0. 08 18 mtrons in size before passi
buiders.n€haiext phesphate pIOQ #BJudescanipeumisxbat ptaepee pivsphoric a01d orasalt -

B iala) G SRhtu ke e RREER FRFRGRE Butters may
alspbet@paddy TercbficeaitibnASedr. generally varies from about 0.01 to 2.5 w/v%
. and more preferably varies from about 0.05 to about 0.5 w/v %.

[0080] The type and amount of buffer are selected so that the formulation meets
the functional performance criteria of the composition, such as surfactant and shelf life
stability, antimicrobial efficacy, buffer capacity and the like factors. The buffer is also
selected to provide a pH, which is compatible with the eye and any contact lenses with which
the composition is intended for use. Generally, a pH close to that of human tears, such as a
pH of about 7.45, is very useful, although a wider pH range from about 6 to about 9, more
preferably about 6.5 to about 8.5 and still more preferably about 6.8 to about 8.0 is also

acceptable. In one embodiment, the present composition has a pH of about 7.0.
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Optionally, electrolytes, such as cal ciumchloride

di hydrate, magnesium chl ori de hexahydrate, potassium
w@hdoenoeo and sodi um chl oride, and Eol | i don. 1FCTMBES2085034055

be added.. Wiile the electrolytes are not necessary to

formthe emul sions, they are very hel pful to preserve

ocular tissue integrity by maintaining the electrolyte

- bal gov8¢] i N Thhesmylglity bof kltevp'rssefit ctoln&)okil:lbrfsena)i e aiipasted with tonicity

critical, but aborlc mlt tglum rate

AZFUBEQ A VApe] Whigh ds SRR © PR S 6ﬁ B%TB%@%’“% For
exa?rﬁ&é PHatRmBASEoOME B §Mﬁ<§n‘3maWUe|adﬁfs@altﬁlaﬁv@bﬁm‘iﬂtd Fhe osmotic
preferred el ectrol yt es. 0071] The pH i s adjusted
: pretswr@ ofngney tear Efidr which is porvakasb tr abpug0Pgv/y %orof wﬁﬁugl Pipride in
watecrﬂglgxralm%}eg pc{f Is?%!ble %legt#/ %ﬁﬂl?t{/ﬂ%%ﬁt@ th gzﬁq%lhqmﬁ\éa‘ﬁgg sodium,
potaBsiem peabdien raﬁdilnﬁg(’m@ldm’mﬂﬁndesdabbtd gb/deruh popylaee giycoti dannitol;

CD) (Pur erial_is ad as pre tive. ..
SOPPORMSENE 18 31 LKMo S O RERk AArT A oh Of sodium
chlofi@e aROSIRBum@hloAlo 8 usdd tsagmst tiQnicHy af tﬁ@ccal\/;&isitlam e :

as Purite( 1)@v\,hlchlsatra emar k of Allergan )
[ 00789821 he Tonicity Asenitaes tyeiralls PEALN HPOYI2pEag @ﬁ{n about 0.001 1o
2.4 Wﬁf‘t R CRbuRE h§$ee6%el‘1 56 Bk 5eRr BRRGAELS @ufﬁ%‘eﬁ‘t&omclty for
ocl ave steam sterilization or can be sterfil
méinthinargedtulay tissny lrrmm)s Rretanbly, rihe tosicity agengskewill bqgmplgyf:d in an-

enpl oyi 1 t
aﬁgﬁﬁi @?%ﬁ\qae? 63@@[ (I)s Fz;a %algg SF 6 Fo %éc’;(l)r rf]/k% re\gg}gfgr&“}enetween
ab6iarACiLitont BS® nmshﬂm,s andThﬁ)stdplemmy Bd:tweerd Hlﬁ‘fuf R2BUte @bout 310

of the enul sion need not be entirely bel ow
mQspkec| dhe aaBequst POPEntt flo the; @resent CMII}HOFIEPIFSOH"IOIB preferably is-

sugﬁﬁmf ﬁ?%ét@mpeorsﬁﬁfo'tcln?c fdide ! Eﬁhﬁm eshght‘IB' IR p&SniVNeIe Eﬂb@t 240 .-
sl ze distribution of the emul sion is abovet he

m@sm:tkgl: land/gii e ophihabhicaldy apmtableer i @n¢ jemhogdimegiy the compositions L

conggleﬁﬁ augloyfig M) é\%o\?&?gflmnglﬁgf?det anp % O@g l\ﬁ/vb/o ezgc f?f{ mla[lm and/or + .¢ ¢

assing throu rati

- . mim@eHiIaREloAd then reform af ter -passing-through. This-

operty is easily determn routine testing of e

I, oo Rao i Bni S P i RN s hE affpeRy eompositons

‘m&mrﬁludé"olne IoR phd?€ oBRFRRShIsORS d&XBhplkeaRBshcAbddedisewhere herein, in
I'tration. Alternatively, a loss of a small anmount of

amcam@eqffeqtv\@pfpetlwslpsz@é DHYERO8S, |f9n exgaplepto ERAE Eptagh lepses and/or ocular
tlsLue(g?F’o]r e pn(’?%lg %lé)%&&s %x}e'ﬁb]?ﬂ Plrogecfgntgr rg%e?njﬁ 8Rofh& lenses and/or

Reralm septica
ocﬁlaarwshescadsntazztedfvvlthtsach dmrﬁpmsmosi erile f| [tration or

AR A T
addftiohi thttRE waleREdIhBIZ QBIyHS] R@ treatment of dry eye The compositions of the
present invention are useful, for example, as a carrier or vehicle, for the delivery of at least
one additional therapeutic agent to or through the eye. Any suitable therapeutic component
may be included in the present compositions provided that such therapeutic component is
compatible with the remainder of the composition, does not unduly interfere with the
functioning and properties of the remainder of the composition, is effective, for example, to
provide a desired therapeutic effect, when delivered in the present composition and is
effective when administered to or through the eye. For example, in a very useful

embodiment, the delivery of hydrophobic therapeutic components or drugs to or through the
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a 0.22 mcron filter. Preferably, 98-99% of the
emul si on shoul d pass through the 0.22 mcron filter.
wOi0e/10133@ particles |arger than 0.22 nicron negT/pa=ges/034055

through by altering their shape tenporarily. In a

preferred enbodi nent, the material is then tested to

verify the effectiveness of the sterilization step.

ek ?Ha?gg aéc%r@ﬁﬁ{e@r FENouP R8s 2D1iBfe thdinQ&HRA t& Qnmktmlﬁk theory or
Stability hereafter, the enul sions are asepticall K
¢<:|harésan i aft @P@acﬁmoptr isabdicyeshttiit (the ily, cquumna)t qiidethe hydrophobic

n r
C@%ﬁ]?%gf n#égﬁqgo}; fAdtant gon Sp%‘ﬁgnd{: ?}Jcahstatg B@apoﬁg%@é ttH&éﬂ%ﬁna components
relpmhimglsmublepsmmmmdtelffens/edeme prebad c@hpcsmkms e herein. |Ih

: odi ment e ese nethods co

ad TGBET T HFoaringitp 5t BPER obihetien oy ah el e gmastaf @ desired

s0dond tide®Ed agehPbr @XHIRR preferdbNRIHIEicAR RRIBIRH or ifixed with the

an. anount and at conditions effective to provide at

qtles sempaments ehe Fmpasiion eé the peesent ivgniigy te ferhd tierspeitic component-
.§ast .one

LIRS AR AATRRRh Lo BTN RlepliGRS e

conp §o0sa} aWiZihﬂd‘@rﬂpok&&cnSl,fsﬂhel Helfvery df rtlmitpen@ @gents to or through the

condi tiop, for ex e. and/ or on

gt AEr® BSH Efe? 3811?8 mg% ﬁbﬁ S&{feem“%/ ‘?‘%]COI“HO%{ ‘{?S‘{E@S‘F Ei’rel“ can be
REER AR of th&@pduties@ftugiethbOgsans MERIdiES bGIGTY Bfiittd® dtal, rectal,
contact lens with a conposition of the present

Vagialn (PRGRLCTah BHARATYRE BHePeHiongdn H}Utaﬁréfﬁsal einfratheqal, gnirgpronchial,
b QYdnSSus&htrhRARAL, ﬁ&@v&s&eﬁasm B&c&l%d merxgﬁél | ens
and/ or the wearer of the confact lens. IfA this

- enbodi08ght , Tk eyggmés@nnd dmmp@glctaug@n or sgentyplsoy e@ll depend primarily

ort o cont act are co | on. 4. o
O[n %%ﬁm utlcog I | od;?sslregbgoreéfim let o] tcﬁseaf’en%reﬁpgg %Pnglélon to be: .

- treaed. - Tﬂesﬁﬂieb@dﬁtxd/\igieﬁ@ of:@:mip'oln&ﬁs -aditah sicad bigy éfltRugs or substances. .- * -

conposition tQ an eye of a subject, that is a_human or

CHHPRRE OF PYPSRRTINEY vt icen PBoeh 5 it PRiceh fRiop g gtherwise. - -

Eﬁﬁl’bﬁ@%@tu'séfulegéc@tﬁnai fhetal P&ltl% URh6hentsSEn t BPE4lIiE conjuniction.
fect may be an ophthalm c therapeutic effect and/or

~Vatht m@qaap@qurdrse@ﬁeemluc@; buspetdunited tene or nore ot her o
f th ‘
, part 10)? St b%at? %}'{e&“% aRt Qﬁg Cf%b n%%gﬁs%mc%@ ncl%ﬂﬁltng thﬁglones such as

subj n pr e erre
dflo&xcap en;trmfmxeéxﬁ,emnrﬂm&cmr gaiflorain anidhe like;etaelhcthm amibiotics, such-

%;ﬁtgﬁ?ﬂ %&ﬂ%"r‘%‘?@gyﬁ 1{10 L IQT%?Q&E%B ﬁ?aa%rg&twqﬁ tetracyclines,

cﬂ[‘o@zﬁﬁﬂm@ﬁi@& Wednhy i @aBERSIBML coIRMENSenRAAICE p%g)'nﬁ&fneg ¥#comycin,
be effective in the present conpositions and to have .

Cﬁ@z@w@§er&1ﬁlor1§meo¢hl@‘pgﬁmpleagnameféil@t Racitpgoia sifpragtidesfagd the like;

CFy3OublgSF SRS bRt i, oamr
atnh dhevikay mutadpfic adidand mlogs:lthereof and the like; antimicrobial combmatlons such
as fluealanine/ pentizidone and the like; nitrofurazones; and the like and mixtures thereof;

(2) anti-allergy agents, antihistaminics, anti-hypertensive agents and
decongestants, such as pyrilamine, chlorpheniramine, phenylephrine hydrochloride,
tetrahydrazoline hydrochloride, naphazoline hydrochloride, oxymetazoline, antazoline, and
the like and mixtures thereof;

3) anti-inflammatories, such as cortisone, hydrocortisone, hydrocortisone

acetate, betamethansone, dexamethasone, dexamethasone sodium phosphate, prednisone,
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| ens, or on the human or animal in whose eye the

present conposition is placed. [0078] The |iquid
w@oweoos3oredi um or conponent of the present PCT/US2005/034055

conpositions preferably includes a buffer conponent

which is present in an anount effective to nmaintain

the pH of the nedi um or aqueous conponent in the

A8B158ehi AR medH SonB) BERGhetBABRY Fiubd R fonk rfrécﬁﬁs%m& prednisolone
include an effective amount of a tonicity adjusting

sedipareshatep trigmeinolpact HEns s prd emespdneingtshiéidgedipteef and the

' 079] The aqueous phase or conponent in
l?ﬁgh&}rn?s{gﬁ% theregr)r%o& tions may have a pH which is

coan)l bl e wotstetdid antntréhdlﬁdttM$ druga@NBAID) @bihponents, tuvh as those

ra of ,about 4.to ) . vari ety of ) i
WS B et dhitaets o Ry LoD G bp Sy g o carboxyic derived
phesiadiey; NOAR Sompontdtavlich aEbidtetherbRENVEIYE mohlskiSstively, the

bis-tris and the |ike and m xtures thereof. Borate

elp FORY SRS CINANEE: DEHFIL hascivp @ndsoforms, tedrred to g FOXd. and COX-2;
RO 4885 Q&H?%ﬁéhue{'é‘ @agﬁa% ﬂﬁﬁggﬁgé obdtid gﬁ) dﬁ&:ﬁn Uyprofen and

pOt assi um net abor at e ch pr oric
thealilte; mdfﬂebsrdh@s adpuaethacis etdthe Gk, d'rmxlpsahmsmacleaqﬁew@db and the

A oA R T S BRodBRBAAA 570 e s
rﬂgtuelesamedfis salts; for exanple, MHPO4 and I\/H2PO4 :

wherein Mis an al kaI| metal such as sodi um and
pot aZ@l um FRFcst d8d s anticolingrsicy. sgude aiseghothigplyife - pilocarpine,

e,z @tsaf?cfylité" edlﬁBﬁ%ﬁ%ﬁuérGMﬁ)%Ha%n tpN@%\'r‘F A dlva'@Q &fkphrine,

H2PO H20O are used as fers. The term phosphate
- ngpsiigmiiee |- gehoshiensirp oledids. t dramecpiiug udeompides pladharkol acingdthacholine,

tfafeidl dnadhe AQSRRURLLE Bkl n ool utl on

organi'c counter-ions for the above C
- buf-f €)s rray nazidsmcb,e espehoyed. T:hﬁ)pmancelhbmﬁtom of scopolamme

fer generall ries fromabout 0.01 to_ 2,
| hgﬁfaxmp B FRer RBF G nyarsoctne 1 JHPABBUE GO9I apogopeniolate,

[lﬁle%ﬂlur%eubﬁﬁﬁ% ah@end Rand kP HRieopf buffer are
ected so that the fornul ati on neets the functi onal

perf 6bmance 2eglavepng dores fee cxmmit Prastaghindisy shchags those described
ilz H§ Eeﬂpﬂ%sa??9§ he} Ind (‘5 5‘5‘4 %Ba%l’]chta%le R&&*\ 11[;@0 OQ‘Q‘&?EY reference in

er capacity and 't act
et efnélrety,sadmlnstglc%bmsus eucht & qQuimxalies anp khinwtuiliod dd:m/atlves such as

R o o TR RS TR R, o

eRarfpie,C | DB@moG-ChatidebliheyRimii@arfinosilil asd abfoflline and its
about 7.45, is very useful, _although a w der

H
ER G SHE 651 BoFDHINS HorllS pPeFer Bl y SABHIE GWBoR g herein.
i gi&atc% By ARGt id hes BRMSryRLE TR AR, YinRRAUWsp&idhyt R AP AUkt salt

is al’so
and R-timolol and timolol derivatives and a combination of timolol or R-timolol with

pilocarpine and the like; epinephrine and epinephrine complex or prodrugs such as the
bitartrate, borate, hydrochloride and dipivefrin derivatives and the like; hyperosmotic and
dipivefrin derivatives and the like; betaxolol, hyperosmotic agents, such as glycerol, mannitol
and urea and the like and mixtures thereof;

(8) antiparasitic compounds and/or anti-protozoal compounds, such as
ivermectin; pyrimethamine, trisulfapyrimidine, clindamycin and corticosteroid preparations

and the like and mixtures thereof’,
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acceptable. In one enbodi nent, the present conposition

has a pH of about 7.0.[0081] The osnolality of the
wQ@r@sa33conposi ti ons may be adjusted with tonPCT/U$2005/034055

agents to a value which is conpatible with the

i ntended use of the conpositions. For exanple, the

osnolality of the conposition may be adjusted to

appr g¥i mat e ahpEraPSERpbEmART &SE UisCadtloNel SibdotBakolyutilide (IDU),

which is equivalent to about 0.9 w v% of sodium ]

adefoping grabingside tAre-A) EiAnpIOBYmiding ipterAp P atdonieslproy inducing agents,

sAH A3l BEEAL fid EHLErcdhgut | T tation, sodium

pot assi"um cal ci um and magnesi um chl ori de; dextrose;

gl ycél)n; prapydienehyglage ailibirmensithohs asmrbianale, dinblotphenamide,

like and m xtures,. thereof ..ln.one odi ment .
BT E brih R R S TR Bt fonamice
6381l b8 &0 -1-Berzdihiss bledulfondngité Siditie Bke dndenikRER Aifrdaif;0N.

[0082] . Tonicity agents are typically used in anmounts

rangffg frofntBesel ceoBs FEh2 35 Appbeirigies. ansift.s flucytosine,

 nBAYSCIRERR thieHRoIE SndPBe HESIdmikRrdAidgH NG suffi ci ent
tonicity for maintaining ocular tissue integrity.

. Pref éi2abl y, paiheelicyimigciang angsthet{cs)agmits,| sheh easpletigasdingn cocaine,
an _anmount.. to.provid .final i ue of 1 to :
e s kg o Rl Bl B o iR Be e Shenacaine

. hathocklod) piperodikg paspdranaind hylirathéirab) tytrivaimagdroaiicidé, hexylcaine,
270 to about. 310 r snik%.,The ag¥§$u§ conponent of
bf‘?ﬂéa(iﬂ’@slé . alesmévl 2}1%1 m}ogalﬁ? i Y }((-‘i,an mixtures thereof;

(i ssupshant i abhialinkOdiSosticHgedty RdORI ¢ (for. exanple,
slightly hypotonic, e.g., about 240 m Gsm kg) .and/or '
i's opht hal m(®dhesp used wprxapine. the getiesushiap ghordstsodippmefluorescein

conposi tjon b.al . W v% pot assi um :

‘chl ori de ang“%&gg‘gé a?dv@?gg‘%:sﬁg%%éféal ci um and/ or

magnesi-um - ¢h) tbodedsed to examing @RB&)njunntivegl dorhéaoamdtlecrimal structures,

tonicity and buffer components, the esent . : ,
compost 1 i ondUiiey fReratEng Rge Send pulE RE tnapigpirsg thereot and
for exanpl e,c)ashddesesed bed egAsiavhginerhar phpiilark Nre3poRbdt Such as
effective for the desired purpose, for example, to _
~treat cont adtethaghlivs, sefaisr 2gemlEe. RreRiNRshydrgyamphetamine and
exanpl e, t o aroyiife:Q tRANE hE btk mRE BRAGEY OF |
properties to contact | enses and/or ocular tissues,
cont éched wiophthgmihageunpesslias pdjrects n30Aly, sush engpha-chymotrypsin,
R S0 PR Bp A B TSR Mg o e ke and
npluysekerddy treatment of dry eye. -The conpositions of .
the present jnvention are useful, for example, as a
carriey or VaHHEe 286y LAk %:feﬁ?hvl@flv[l%ﬁmst SirgggipicofdPTA) and

d@@%xﬁhﬂ%md&ﬁ%ﬂﬂ@%‘dtﬁiﬁtuﬁ@g%Eeoﬁ“;o or through the eye.
Any sui tabl e therapeutic conponent,
(16) immunosuppressive agents and anti-metabolites, such® as methotrexate,

cyclophosphamide, 6-mercaptopurine, cyclosporins such A through I and azathioprine and the

like; and mixtures thereof;

(17 angiostatic agents;

(18) muco-secretogogue agents;

(19) proteins and growth factors such as epidermal growth factor;

20) vitamins and vitamin derivatives such as vitamins A, B12, C, D, E, folic

acid and their derivatives;
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may be included in the present conpositions provided

that such therapeutic conponent is conpatible with the

WO eovailomdgar of the conposition, does not undul yPCT/US2005/034055
interfere with the functioning and properties of the

remai nder of the conposition, is effective, for

exanple, to provide a desired therapeutic effect, when

del i yened i RokBRafsRSEMNtheCAHMOSUEL QB ARBiokis/af- fne@hm\é@)ry as in
when adm ni stered to or through the eye. For exa

riegmciy éﬂ&fatgﬁé*amet}@ﬁ%dﬁoﬁ@m PhQSﬁbat@e‘ﬂqlﬂFé‘PI}? -N$AID an the like; and
@ﬁgg’nﬂﬁﬁpﬁl e%gljggﬁlg rl]n%gag)& gsgcgfg%gﬁﬁ@ﬂt@al%-gﬁ ne%M &éiggienhke

i m t[O(ISB]E I (Wit a satohd) therapeypr dompohent ig pmesnny iothe compositions of

chani sm of . operation, it | elieved that the I .
B ORI G, R Ry B NostD BERERIE aibagr T g Yomposiion
pretEfaBg tia R GRENE e tha Ciditet ahRafRMEE @FE@Rb Ghe human or animal to
t her apeuti c_conponents renai ni ng sol ubl e, stable and
%Wﬁ%@@FW@W%ﬁKmH%WBW§§@ﬁﬁ conposi tions. [0085] :
Accor a t,o 0
effeé@%?g a hﬁ%ﬁ%f§§88e5|%gdngé%%ﬁﬁﬂh eggn ?ﬁclz éﬁ?nt the
. compootipsrempripngebibimivhtyr énsulpbnssif ¢lwl ﬂrglsentonbinneni m@y contain from or

B DF,  Plaws Pa - Eris RRRB R (4T Br B therapeuic

. CORIPERYE Y. € O Rledicithély ot PHROSCERA, vmtahwalghm) @6igMeEbARSs. - Thus, for
t he present |nvent|on [0086] Wil e conpositions for

S &ng g ¢ H&ualp@mﬂoeh% Whick cpplaips apgirt 3 ghe piromposition,
B S oRldCouhiPERAL0 005 BIROBLATNS mé HnSSdurie Blth A O

~conposi tions described herein can be use for delivery
- of t h¥P8peutlihe pattisnigu fierapetiar companat,i gl d@gntg mdglifamanit used in

tl‘le atrnqgceﬁt(?cia%oe}rllpos%u%ﬁs 63}] th1ts 1nq1g| Po%lls th? %; % v{h?c a a}?atlent would require or
raszcu raperitonea Intraarteri

beﬂéﬂ‘t&’f&iﬁ(faﬂ thei tRdatnadnk Oeng:h pldrmaidpidal aB&edst,. of a condition which the
|ntr?FernaI |ntrav$%€ nasal , . bucca
my of

and
RHBI Ay R 1O popiTPFie JEThish ERsrRpiepF Sfting  For example, if

. tBOfMen Ok sHESRL FronSAGh! theaRERd clﬂfld:eqﬁ&} beVtiRlof #4/or one or more
t herapeutic effect desired, for exanple, the di sease

asler @it slagkomanomperriEst i on to be tredf'ed.’ These
t her ?&%{i ' C 19 %Ihlg‘n thg Ii({l awle ezgrb? %Bec’ sﬂﬂ?ﬁ(ﬁl it (ljk?e ar?tobcire%ﬂglne the correct

arra drugs of su curr
qmcms@ et thevapkytic @alpouet,ads.t drugrto bh ad)deg ho hhempgmtmmof the invention

cal fashi op or otherw s anpl es of. useful
BORET PR PR s SO E ek Phe R CoRhFeRe e fomESTsSed i n
- CoNj yeudky ON RMahBther bBSHiMBI! tHeOpresbhy cE&MBositihb URE usd?blt as multi-
not limted to: (1) anti-infective and anti-m crobia

PARPST 8T enRasiEiops irlﬁgi g96 peralcae soaking@pd eendgioniggaelugons, rewetting
c%g{;%a{ iRXAG] banfA@'ch ?éﬁ&dn@ %&Arﬁﬂlé’&ﬁ%éﬁeﬁ%@ea&l&fé fok K&itact lens

actam ant Bi ot such as ‘cefoxit
aaref or mam doyl -t hi enamyci n, ot her thlenany0|n

deri Y%iSYeS’Alf teytpgsa 8%/ (c:clmityc??énses may be cared for using compositions of the
present invention. For example, the contact lenses may be soft, rigid and soft or flexible gas
permeable, silicone hydrogel, silicon non-hydrogel and conventional hard contact lenses.
[0094] A multi-purpose composition, as used herein, is useful for performing at
least two functions, such as cleaning, rinsing, disinfecting, rewetting, lubricating,
conditioning, soaking, storing and otherwise treating a contact lens, while the contact lens is

out of the eye. Such multi-purpose compositions preferably are also useful for re-wetting and
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chl oranpheni col, neomycin, carbenicillin, colistin,
penicillin G polynyxin B, vanconycin, cefazolin
w@epaabwse di ne, chibrorifanycin, gram cidin, bBCT/USZOH084055
sul fonam des and the |ike; am nogl ycosi de anti biotics,
such as gentanycin, kananycin, am kacin, sisomncin,
tobranmycin and the |like; nal adi xic acid and anal ogs
clédhiiganhtaemidndeh evhile kig; leases jare io rth&bbﬁl. Rroditnadefio sy, resettimg and
as_flueal ani ne/ penti zi done. and the ||jke; "
clepnine SPUA ABfES Whily the {HEes % & g?\ Byerﬁr%’{ﬁ‘?‘b@“?%’efre'é@ftﬁs (%3) n-the-
ey@Ntibatsl et e3P Mafing®Rs hidth hbRMH iAEiG8es the loosening and/or removal of
anti - hypertensi ve agents and decongestants, such as
depysits apdrPiier, coptamingatsetriom & FPHec! 1998 é‘ﬁ%’l%p‘mhpwedl"ltal manipulation and
Wity 8 QU L5 Qﬁceasg)g{: SR A ALAIALYRDCRER THE rorm “re-weting” as

napna ori oxymet azol I ne, I ne,

us&dhdwtehﬁrdfd:rk&o ahrd adﬂlb(d)mbésvateh@weloﬁt lef)a part, for example, at least a - -

ntijpfla ories, such | hydrocorti sone,
mﬁ?@?@'6¥¥ngaa g%?ﬁ?gxsﬂg ?%%%%Eﬁﬁs dexanet hasone,
dexgmsmasqmwﬁgdltm&m Qbﬁb&ﬂtlons are very effective as multi-purpose
pr edni sone, net hy| predni sol one, nedrysaone,
comfagioleBneA 69TBRRSILONS, fBR. BiCtat GRTBROSIOBE Y idbswakle chemical make-ups,
f t n o
e DR e R " Sl Fpee pggment contact
leandare lvemposiionands miektasrtbs nuiepapbse ¢ahfachdensstaer oprgpositions are
.nqnékfiﬁﬁl At or dlrgg}%ﬁ%A Q% conmponents, such as ,
ERES Y WhE Sﬁ? GRS Y Tde a carboxylic (- COOH)
gr oyposs| moviethyds or ardadfi Ox ytdnCactlelehy/ eshirg QbP Mtein  described
noi ety; NSAED conponents which inhibit, either
- C‘%I@O%P’PS\/%VWWJP“%W“%‘@I BE SFPEI e HBVER{RY- 01,85t aih methods
: %msomm%p gt 'ié’HQ witB)sud SOERITBiciof @Jc%aﬁenst Gteditve to provide -
-2; phenyl al koanoi ¢ aci ds, such
thdﬂ@mﬁdeﬁmmmﬂﬁ¢ﬂmwp@ﬁ@ﬁ@ﬁ ketorolac prrOX|nDan]
li ke G ar Faz6l°8s:

and ecoxl

Sup‘r[ﬁéfﬁ anﬂlet hgtact ans cah bg orﬁgctes wﬁh i cloﬁjl%gyﬁgn %ﬁérﬂ 1(51 the form ..

- oft h8qiid lkgueopy Fictiuem, [bynfnﬁie&ﬁ]g @8 (’[ien@tulﬂ ﬁfe aggbision.nMuring at least a .~

(Imrll(%lt 8’51. @gpcg)g%qt;tg](glf %rédc!orr]np% 1{]151? ggsr{te?ﬁugg Idl&ets chﬁz{flt ife%s car(fI be agitated; for-

e)éﬂltpleCB |shdk&{o0thE %ontﬁiﬂ@xhcéﬁanﬁﬁg ReofipBatisn altl bR RinflGo at Jeast
physostigm ne salicyl ate, d||sopropylfluorophosphate

faelbtartfeid;\n rcoRfect lenspirspisilt, fopPrasiie. itreremexalsef deppsilematerial from the
hgtdl.0 [ 9 r

TSRO W TR A PG AR T oy

mbeileafbbed to remove( ﬂﬁ)ther deyahitinadi¢rad fromuhehlenasTla‘:t adl@pingeethod may

T T W R T T ——
leY S RN s 61 the composition prior to returning the lens to the wearer’s eye.
[0098] In addition, methods of applying or administering artificial tears, washing
eyes and irrigating ocular tissue, for example, before, during and/or after surgical procedures,
are included within the scope of the present invention. The present compositions, as
described elsewhere herein, are useful as artificial tears, eyewash and irrigating compositions
which can be used, for example, to replenish/supplement natural tear film, to wash, bathe,
flush or rinse the eye following exposure to a foreign entity, such as a chemical material or a
foreign body or entity, or to irrigate ocular tissue subject to a surgical procedure. Foreign

entities in this context include, without limitation, one or more of pollen, dust, ragweed and
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oxyphenoni um eucatropine, and the Iike and m xtures
thereof; (7) antiglaucoma drugs, for exanple,
w@e@stiegB@andi ns, such as those described in U BT/ps10es034055
nos. 6, 395,787 and 6, 294,563, which are herein
i ncorporated by reference in their entirety,
adrenergi c agoni sts such as qui noxal i nes and
ofhef T&&gh IaRBeeder WMo MBS ,adSeisred&ions, such as allergic reactions, redness,
(2-imdozolin-2-ylam no) qU|noxaI|ne
it5hipg bugndngs irfigtipriagd 6 ks ipthg P¥mi no) qui noxal i ne, for
exa 5
R e e
11&&011 hbthesedasinthdnentthereyt)aghlicpaanenihese corﬁp@ﬂﬂm%@ bewls¢in in-the-

rein incorparated. by reference i ent
U RPPEREIORS ConpinBrD A SERAEP SR FPSRt (i FAkLE bpgositon i
- aédoetalcd Wil @le piasknt iiRhAbn del ibsatdedem andndhe-eye application in a
conbination of tinmolol or Rtinolol wth, pilocarpine

sehstntiply S, Way s ASpRTePHENah ARIPRASIHRR physeh & %%WBPTe%PPB?aUOU One
)1395 WIShe B&{&f@ssoft Be Rkdear E&a[so%moka@ ra@t cﬁscumési repehQt i leein, are
“an di pi vefrin derivatives and ke; hyperosnotic
pawdhdmpﬂweﬂnhnfdehmv&mﬁvegwand the I|ke bet axol ol , '
E¥2: @ﬁ@o : :,](é elqltgsc’:b nen% %g%gé ié%ﬁlrdgcl i%n E'%gtﬂéeiﬁp J:on"f‘ﬂ%gltlons useful

t@mtehmabrasattler&es:om&urm&eﬁm dVleOEleﬂﬁlﬁg eq@ngdneztoghlould be present in an
npounds, suc ivernectin;

PRSP ‘aﬁ%iacﬂﬁ?t? RIS ALRAICE B HEBRIcgP gpigove, debris or

dBFRR A AdriaPRSm @REnthdI®nk | ke and n1xtures t hereof; (9)
antiviral conpounds, such as acyclovir,

5-i otfd ot - débpygrqndaord@le@r, PRlyaningd ewrésiants afe atmiexsilde A cleaning .
, cgéégnen Can lgé 1{091(()15(9 W%ﬁnaglogﬁl effe@{l\?er I arltglgasﬁ% tcﬁlg ‘?éﬂ‘]&fn?é‘ deposit  :....

uci ng suc

: rxmteﬁaur‘rem thch ermmt Jen{. 1(]7ypersa>|f qumstt naaltﬂmtjma@ns |wh1cb|mayrls: deposited. «. .

| | hi |
DR B e B SDERTRASHR an o v
nﬁn@%é@ﬂde&shﬁ PdsagOhe - grhflgram de.. .. - D

6- pi'val oyl ox benzothlazolesulfonan1de and the Ilke
and H102Lr edhe rrdgapinge: surfagtanty aepangRlg sMpkoyechmaay B splegigd  from

smlfh% %nﬁo%llty f E(!l ik thg lsﬁ%?aﬂaﬂ%l@ﬁu cg@&?glhzs?@nzgmong the

n1conazo and mxtures t
ppaierradrsmi'fa@wnmgreammcam@strfaeltams sa@eﬂnmmcsamdﬁfeasnic series surfactants,
benoxi nat e

B LR D PSR Ay RPRQY Ry Y 50hGCGR Pt e avalble from

BABIMEep Pefiiidh@CcOhediitds M@ind €136 ANNEand h® HRE, afalaemmle one or
hydr ochl ori de, tetracai ne_hydrochl oj de, heﬁﬁ!ca|n
TR | FABHY R vafiy e SRIBRORENTS. nop ey BRI N KitasB B TIPS c&7-Alghasipgophery!

polemb ke 1 0uLLiRRe)! her eof |

[0103] In one embodiment, a composition in accordance with the present
invention containing such a cleaning surfactant component has a surfactant concentration of
between about 0.01 and 1.00 w/v%. However, higher or lower amounts may be used.

[0104] The present compositions may further comprise one or more antimicrobial
agents (i.e., preservatives or disinfectants) to preserve the compositions from microbial
contamination and/or disinfect contact lenses. The amount of the disinfectant component
present in the liquid aqueous medium is effective to disinfect a contact lens placed in contact

with the composition.
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(13) ophthal m c diagnostic agents, such as (a) those
used to exam ne the retina, such as chori de-sodi um
wo bwenessei n and. the |i ke and m xtures thereof PCT/D$2005/034055

those used to exam ne the conjunctiva, cornea and

| acri mal structures, such as fluorescein and rose

Bengal and the |ike and m xtures thereof; and (c)

t hos€010Skd o o aembodingdnr) oforekaple) Mh@ﬁya ‘ERHPPRPES contact lens.
such .as net hachol i ne, cocai ne, adrenaline, atropine,

Cﬂ&?ﬁ?%%ﬁﬁﬁ%fegnﬁhﬁ disfeetant FORROnpRtIRCludes Rub s not kenitadhtp, quaternary
a%nﬂﬁn‘ﬂfn@%lfshﬁé@ﬁf @ph&;laﬂ’)uc %Eﬁﬁcja%rm sacRAEMIF dHﬁe?@lhzrﬁno WC})utene 1,4-

uncts in surg such as al pha-ch ynotryp

dﬁ‘bﬂa@hﬁrtﬁ?l @a@dﬁneﬁ%émwe@ybammmné+cb@dqrx§1e &@emﬂcal regigcynumber
: ?%ﬁjﬁl’%h,%vgpﬂtlee&nd%gtﬁ I (?enlah{]leol%qu eﬁmPrg #é@ed’&%?)e yx 801‘porat10n) poly . °
(o:afemahc(émmwh(ﬁmmhyaﬁa dhefiielianan) raﬁlymd dibRlofidK oldanster . the

etk SEBH; Bk o ohe RO b SRl TR bensalkonium haides, -
sECHONNQSRE A xEkBne-Bed B %Hﬁ@@ﬂf’éﬂl@}ﬁem&l}{@ | h@ﬁcﬁf?ﬁﬂen Slksinthes, alkyl
A t hrough I and azathloprlne and the li'k

diri x prgt e STit3ENGe of trometiymiph gi (dgmand- %*hﬂ@@mr@thyd 18) 3 prOPanedlol)
FRERUBRAE PRUARE AGSINE polyilly REDLSHERAN SILGY| doipyridinium
salisd awmlambml @elypmmﬂesv @sd sheclikeamdvintxaured thedkof. BA2parloulddly useful
aC|d deri vatives; conbi nat |

afsportetis SosRhateal o, LS BT obe oy iR éri“%tI“Teé)nﬁBtp8£y§}e"é‘§wthylene‘

bignaries® (BIEMB), SRUl fqahermelex-aNehfiAseRe1 s fdbptibld BAS RRAESR, and the like
i nol one- NSADD and the |ike; and conconltant

a%ﬁ??“@@%ﬁ@@ﬁ% t herapy, such as' tinolol *

-.mal eqf186.C e Blidiffb st RBLpIGE delekBon &9%8(;11 mﬂeraenﬁl?s?&rg%ccording S

ther eutic conponent IS present I n nposi Tl
tq)ﬁmbcngmgrtégﬁthﬂ lmwwtecm ¢aprbe fadnlaaiambumsmgfth@ﬂbn (Hydrophlle-Lipophile .

PR TR 8 SRR S B ELEF A b
fiohe corapibed - Bsts aﬂnlt]ﬂmlhtehmur% OThet BE,BC aiRB&| fok QIS alcohol ethoxylate

‘sﬁar arcgag{ssrgfyr t?edreadﬂy calculated. HLB values for other ethoxylates may be determined -
experimentally. Overall chemical structure (e.g., branched, linear, aromatic) is also a
variable. HLB values are additive; therefore, if two different surfactants or oils are present,
the HLB will be the weighted average of the HLB values for each component. In preferred
embodiments of the invention, the HLB for the cationic antimicrobial component -is
significantly higher than the HLB of the oil component. More preferably, the cationic
antimicrobial has an HLB value at least 2 HLB units higher than the HLB value of the oil
component. Yet more preferably, the cationic antimicrobial has an HLB value at least 5 HL.B
units higher than the HLB value of the oil component.

[0107] k The salts of alexidine and chlorhexidine can be either organic or indrganic
and are typically disinfecting gluconates, nitrates, acetates, phosphates, sulphates, halides and
the like.  Generally, the hexamethylene biguanide polymers, also referred to as
polyaminopropyl biguanide (PAPB), have molecular weights of up to about 100,000. Such
compounds are known and are disclosed in U.S. Patent No. 4,758,595 which is incorporated

in its entirety by reference herein.
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[0089] Typically, when a second therapeutic conponent

is present, the conpositions conprising oil-in-water
weerawba0dsss of the present invention may contai PCT/US2008034055

at | east about 0.001% for exanple, about 0.01% to

about 5% (w/ v) of the therapeutic conponent, e.g.,

nmedi canent or pharnaceutical, on a weight to weight

basi §0108us, Thk Qisir¥aamR k:@mp(frfe@@u@di@l il t1QPpr&fent inGHtidn are preferably

conp05|t|on whi ch contai ns about 25 ng of conposition,

REPRENAB lePTRFBRLAFOMPEHGRIE TDCTOSBafignstip thesange of alxsit A0S % to about

4oh ﬁpeutlc conponent. [0090] The particul ar

therapeutic conponent, e.g., drug or medi canent, used

in tli¢l08har Maoreusrefeablyc op dsinfécoms cofpérehs i meeemt lidrthe present

o B e e e Sl SO o BRI e e
6w the Bfsinf@ftedezaRh tHeQBmPHiGdh dnHth?@fﬂeﬁﬂﬁech?%la@é the Jens in the
to be protected fromor fromwhich the patient
%ﬁﬁ?éﬂgﬁﬂi“F@P”@¥%Wﬁ¥e if the patient is sufferlng

fr Om[@h@PCO'Whe H%&&EQ l&fs fsh Qé F’r@d nEBybéo %1s'iﬂf5g?é(f) lbg a disinfectant
and/ or one or nore other anti-glaucona conponent

C{Oomgllqnt la aimounti df i sinfedtent kﬁﬁ@tﬂv@dlgbsmffectdhelesklsldsﬁﬂ Fraferably, such

eeffegtlve mounF tfe m lqse éclge t C qlcr:eec e m1 Ubl s“bu o) contact lens by
¥1erapeu [N BB Saicctit feduces e migrabigl burdegea e ogp ‘
ame PP Sidet,0ift Bfeet Hofirs. nmf Eﬁﬁfe(jrhbly,oirgeﬂfeﬁh% amsuiiteoft fie disinfectant
efficacious delivery of the desired therapeutic
T ‘Bﬁﬁ%‘ﬁ%ﬂ’ﬂcm higlders by Re g dreio BT ment , the present
CONPOgI1h) ONThar Gish&Rlat BfpBitnt | isPPfeRRsHy Cﬁ’églded in the present
conpositions, rigid gas perneabl e soaki ng an
C@@m@lsl't@romndgls soPat profezblyr eslehle iimghe anposs cowpsneandf the present
conposi tions, for. exanple, in-the-eye
c%#@%ﬁ%?% for contact |ens care. [0093] ‘Al types of
cont autIZ] endas pmyenb ecobgiositlofso rmays iimdude O AP OSKdctigN San@funt of a - ' -
the present invention. For exanpl e, the contact |enses .
“ E CEPOnGnt.o G AW %fol?f?seb‘faﬂr? B FRREnaiQE of SFeteIHives may be . -

eﬁiplldy@&meE)thxQﬂé%g@ﬁ suifablel. ﬁ[@&r%@iQEJWrQhﬁgelmtﬁ&g limitation, Purogene@ :
conventional hard contact |enses. 94]

- Delvhexamsihyas digienigo SPHMGD, Pdgqu@mumelr eqphthalmscaﬂs efcgptable salts
tlfxel%of pﬁrdftl(})er ﬁﬂe%d %xéu%@ﬁ{eret %eﬂz‘ﬁ%‘h u &tl(%riscféchetﬁ% and ethyl parabens,

aning, rinsing, disin Pect I'Nng,
hexdsidineadridntye ldenatidt modaimag thesadki 'ﬂ@ aradont iafi gpreésadiative components
i whil e the cont act

iﬁ?c %ga\ll\n% ﬁ%l}{rersg]? ﬂagogg}(%l%nt a%{cf'h ﬁ%p? Fffeﬁay«b%eservmg the compositions

a6@NPAS virl ORSed Al @eARpatifR! PredtrSaiveS Bdiponb@l emBroY&t, t ihB Uspecific
andcl eani ng contact |enses while the lenses are’in the
C@%osﬂmﬂdawgtf%d ReetngPifie gpplicatiofeintvphvgd.cid the Bknfagigrs. Preservative

SRRhRkIont 6ASESe Whihk &y %@ 6f éb%ﬂts@éoo@'i % tb 'Ab&ﬂ B.08%E0MbSut 0.1% (wiv)

often terned re-wetters or "in-t
of the composition, although other concentrations of certam preservatives may be employed.

[0113] Very useful examples of preservative components in the present invention
include, but are not limited to, chlorite components. Specific examples of chlorite
components useful as preservatives in accordance with the present invention include
stabilized chlorine dioxide (SCD), metal chlorites, and the like and mixtures thereof.
Technical grade (or USP grade) sodium chlorite is a very useful preservative component. The
exact chemical composition of many chlorite components, for example, SCD, is not

completely understood. The manufacture or production of certain chlorite components is

27-



cl eaners. The term "cl eani ng" as used herein includes

the | ooseni ng and/ or renoval of deposits and ot her
w@ombanmissants froma contact Iens with or w t hPCI/US2005/034055

digital manipulation and with or without an accessory

devi ce that agitates the conposition; The term

"re-wetting" as used herein refers to the addition of
desdrived o McNithol8 d$S. aPapar t3,278a 7, ewﬂlﬂphﬁmcafpofaﬁﬂsﬁl i ?ntlrety by
SRFH T BB it SEREP ko i 1 S e e

tR@ABRSEI Ihir® RSorafyeR M aliNdaeCh@sitd (@ ndanyTuhd | tthUsroHP&ﬁier the trademark
contact |ens care conposl! ti ons, t he pr esent

‘%‘Bh*ﬁ@slp’toﬁ@ﬁ@ byvinternaieial Rixadeg BesNogh KiegstowmpR]L batrsolseunder the
206 ?%btn? 200®Y qx?ter%a&%nngﬁix a%nin%CtOcLFu%@t X‘ rrEcré]etd Medical
Such single treat

nt contact lens care corrpo
leticwdlnt Sant4 A@a,nOAL andoBurpg&e@cbynB@Cidel Iereamaﬁaxtaea, Norman OK (also

0 ed wiithin the scope of the
kBngé?‘] urtﬁ@ lﬁag’}‘? @gﬁgaW%ods for treating a
cont a@114} en@thb‘ild’égful Reeshi9fiBied ifleser éﬁ%ﬂcreggpﬁéﬁutdbson%mong the
are_included within the scope of the invention.

agemireial RapEfesnirhish amax depringleyadomclide. wgh@ltcbmtt@tm defensins,
pefitRs WiIdith SUERndn S OIR 1'15 Egﬁd@st refaRAG) Eéc?@‘? eﬂlfaga%{llhs and peptides

to provide the desire nt tot ntac
related to m4g@i®F |and tther cmtlm:tamldqm@nmmwath anch:tmialechnvifmgal and/or

R T N NI T
wEDthr ditiegy paiserivz&ﬁrsi ar@alp@frcivaed @fthin e sfé@gﬁ cIGhd lﬁ&enttlﬁﬁantlon

conmp@si.Lj on ont ai ning the contact |ens can ‘
agi t ﬁflé%j e‘i?é‘?ﬁ?ﬁ‘élonsof sﬁﬁklpﬁféeftthéwélﬁwpaﬂr@ér include - viscosity

€AY Ak Abddes dr t&@mﬁcﬁféﬂl@ Sdubh meﬂm@sw fldng l#ﬁ:o%lpropyl methyl .

| east facilitate the contact |ens treat ment

- celldeps| HPMHS, r Byyostiethot: delpdeset (HECRF | ahylf rhymdxbkﬂhyl cellulose,. .. .~
h i.n_cont act
S L, T, L o B s

carbopad.mBINI)f Ibmjlvh’t@ﬂ aldetpd;spoly vimi pﬁtc&idof)d’ aidakee; daﬁﬁ@enzﬂ@eand guar, - -

cl eanin optionally also include rinsing
t

KR | ag seor] t tbﬁa%r ragaqERh fHE X EEhkRa8iThg Wekpisathomodifying
cohpSiiehd aiehﬁnﬂl@}‘éa Fubai, af tah 3llovind drfe Rf totﬂi]@vu@@M%& YREosity to -

prior to returnin the lens to the wearer' s eye.
theguost qapRsiEPRs okie avpeambaEonod! sapp Ivryq“—qsgy modlflers will typically vary-

b@td«'é]:rpéb%tlﬁﬁ b'% o[n! §% %/@lof ‘ﬂ%%t%} co\{S@Pp 1t1819 a?t ouigg or’glae rcore.]cantratlons

irrigating ocular tissue, for exa

Oﬁmmrvmbslefnn@ufwglgcalhpmentsmyrbesmpmyed1 ncI uded within
i nvention. The present

e DR ock SEBUGRTR bR o B g s o
coifgdnbhts ﬁﬁtha[)iebdcnt Edrdpositas M or@¢ QNARN iRt dubd GREERD 0, bind metal
10%(3) r‘r\‘%)lall tf!)roexample might otherwise stabilize cell membranes of microorganisms and
thus interfere with optimal disinfection activity. Alternatively, it is desirable in some
instances to bind metal ions to prevent their interaction with other species in the
compositions. Sequestering agents are included, if at all, in amounts effective to bind at least
a portion, for example, at least a major portion of the metal ions present. Such sequestering
components usually are present in amounts ranging from about 0.01 to about 0.2 w/v%.

Examples of useful sequestering components include, without limitation ethylene-
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whi ch can be used, for exanple, to

repl eni sh/ suppl enent natural tear film to wash,

whai0ka97380 ush or rinse the eye foll owi ng exposSPCEUSHORN034055

foreign entity, such as a chemical material or a

foreign body or entity, or to irrigate ocular tissue

subject to a surgical procedure. Foreign entities in

didbhigetetonmt @t acid@EDING aniVitt Podsin B $odiun®Eblts ARE |0V mBRERar weight

of pol|en, dust, ragweed andot her foreign antigens,

aReAnicRcids Suck a5 @iy Al trgaicrighand ek frltace @i sodiug selts.

reac F r

the et n TRE oL PEOYET: FRY BB drebhabiiils gRER or more

addiioned comporebise Foherangdd, ormklemulps:ondmemug e(ﬁruﬂ)onblits eac:ln: or more
ese, .and ot her t he- e at i

BT rie e e Bl e B ke B e B Bty e Rprpave on

effoctire Rbha@ARhticds Corwelst akd\@iét ad@a BN Sombdiheﬂtfs e the OBk HSEitidAs of the

conposition_ in accordance with the present invention

IRRUpearg S2ilY #Praient tn therkilleg Bragiieeati on in a

subs al | -

compot] o e e BhmATE e 1 EHTh SR sold o igud form of

theppresenf corhposiionef Whendhe addethnale@mmoncrﬁrqwsmpmants areapresent as a

Sg];lé Qﬁéﬁ/scgrq el?l#ea %X\hn%rm%teg? nileO%jr:k? Of %\e/péﬁvedﬁ ar§c8h1§geﬁr ﬁ%&ﬂ)let or they
camye kxé)slamﬁ:elllydephratéti tahleough &6 &8 tsa© pRaisles, ia® NbarsRhpslilated pellet or
ng nﬁl? rgltdact | enses. \When gr esent, the cl|eaning

t2bletn oS AIALEIRBR PIHENH OF SPPPITIS Fam bp i Solist fommy \hiib desired to be
usdd, Waagtpdnafiéy éah%%%1s§&%2ﬁ’dr%pex@&ﬂmﬁﬁ@£c?fe@tﬁl brpbidf Bf' th€ present
to renove, debris or deposit materi al roma contact

CPRARSitiqngn Glﬂer fonfos freaneie e tfeqvieply contaqs |theaifagy of archrtadt ams s S
: ar e g{}f@gf%ﬁ%h A fagg S@rﬂé&grtlt 18 ﬁl?ﬁﬁgt{] %{12 Pge?erilb%( %c%ngpa?gle unger typical

eas aci
usesmd\stqn@ectem)smts witht the dthdr chmponentseof cendoapbsiti@ns . Ty pes . -

?f dﬁﬁ%@j | e tcg{ﬁ%ﬁ L(H% glgeglrés: ?iangwgillt%gllcgg%/al éﬁ‘agltey %f the- dophthalmlc o

cSﬁﬁ&QﬂXl@‘ rcﬁ&&rb&ii%@ﬂmofncﬁh’s%é RfEaseaudeRr 'I%st-llﬁhﬁlcﬂf)n WRAtfhent may ..ot
ens. - .-

pe debris nay be present on a given .
”[%E@Z}Ofalg‘?eddh%éﬁpﬁglt@ﬂr PagPaied elotipe homt O@rmezkytedemzy months, -
p@eﬁﬁi’ &6 &fsik rw%@?(ss (f ﬁggt%?éférﬁglg néf%hts gﬁé rﬁ%gs% production.

in the surfactant eanl ont ac enses
Thiy slcmae‘ff Elrmeobbsclh Iattactb/amyylsa)rt& anbmced by a:reaatmbﬁta\&mtahms pressure or

d Tet.rgn ries surfatant
% %IZHF? gcr’ne tﬁﬁngckg‘c 8?{8]?19?%@%0 %C%P“S'btfil e 8x‘?88 ﬁ example the
cahmsitmen@medmrecaaw tbr8perQure 0p B0 BAGFC Gabie prdf&hb19r 8BRS °C for a

cals, Mount Oive, NJ, and the like, for exanpl e,
Pth%‘m St lept aDQHE Pugiverkaanesy Bieferablys SR BARAL s, f or

exanmher] Vi TR &bl dnlotikiBha atcp&gﬁﬂge{oy khe invention have the

following unexpected properties:

1) When the demulcent (HA, PVP, etc.) concentration is reduced to a certain level, the oil-in-
water emulsion is stabilized for a duration of at least 2 years. Phase separation occurs
depending upon the demulcent concentration. Instability and creaming may occur within a
few days.

2) When hyaluronic acid concentration is high and the emulsion concentration is low, then

the HA/emulsion solution is unstable. As the HA concentration decreases and the emulsion
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pol yet hyl ene gl ycol 1000 succinate). [0103] In one
enbodi nent, a conposition in accordance with the
W@e@sA0M330 nvent i on contai ni ng such a cl eani ng PCT/US2005/034055
surfactant conponent has a surfactant concentration of
bet ween about 0.01 and 1.00 w v% However, higher or
| oner anobunts may be used. [0104] The present
ERBNASIdT QRSB YLd HAY BRGIsHA RBINHSLisRRSBilRED. "B &her words, at a certain
antim crobi al agents (i.e preservatives or
Hpgp anwsion mtis) the solpriesdipyess fRa werbe s ttldns f r om
r.oRi t
e?}tsvgagﬂlﬁﬁ;e%& u@lﬂ%@@&#@tﬁﬁ%{t@? ﬁ? gﬁ{teg{:]t%ﬁgteﬁg aﬂ’ﬁxﬁes such as PHMB
amdeWéamP am mdtearitmqmrolmialaq irectirsitedeohi cnmbmatmhf el ithee HAO containing
contact lens placed in contact with the
Lﬁ‘ﬁ l(51|?¥1‘f’ft‘5105] In one enbodi nent, for exanple,

MR Ry ad al6d! st ovBked BIRS Such QR HRY tErh@dén é‘dﬁiﬁi’%’oﬁ @ bettSr alleviate contact
desired, the disinfectant conmponent includes, but is

15t Wy ﬁw@a by erovqiy%a labiiratign ARy APIAINSAPA §VAPSEEOR N
opht r[gi 2 thQ/ 11 Géaﬁﬂd‘é{%ﬁ)oﬁ Yo I'tho"é‘é of skgl m]tin art that nlgnerous and various

pol y[ ylimno-w butene- 1,

rabcpﬁ@atlpﬁs tai $¢ Znif@bdwuhgiEtd@yﬁr)lagnfmmﬁ}e— slplnh Iof) rthed @resent invention.
'fl}c]ere%?re ol glrlroau?cg lbe]go{e%{r(% un e?srt?oaf}gé?tﬁ Z(?H'pgz %&%Pes are 1nlustrat1ve only
dndrapeatoatnited}d topihiy the eeope bhthk plegini@ivBytion ni 0) et hyl ene

dnet hyl i mi ni 0) ethylene dichloride sold under the

trademar k WSCP by BuckmanEEaMELlES i es, Inc. in

Menphi s, . TN, benzalkoniunwﬁﬁ%&@%§, sal ts of al exidine,
al exi di ne-free base, salts of chl orhexidi ne,

ed olgireparing ppiyhadmicrselation| kyl di- and tri-am ne,

tro r OX N
" opr ogiﬁﬁgr‘lo eQﬁlggg&n%? Pf%l g%g e% e rﬁ%ee’%m%ln%n% [fgnpositions may be
fooidy/ingr.S. Alﬂmltaﬁiqnwd dD/rSDmmac hleaereh 17,2094 pyich 6h inédaporated herein:

| . ,sal r obi al y i des, and the |i ke and _ |
etrineS TGP e P Birs § otrserondt ShieEes Bifem. Tnthis
@lﬂpl@nm 40 hy&k&fated Eadté: i, 2120 nRle BMES14:80 &Nﬁ@@)of@lg/drogenated
yhexarmet h?/l ene_bi guani de (PHWB), Pol%/ quaterni um "1,
al

C@ﬁfﬁlt %hp%ﬁxmp vedac%eég@%u%ms%ﬂ tp flgurﬁelr st
z Qﬁgf({ptﬂgﬂf& t'ﬂ%[eeloghowg Qrillglﬁllts «gtﬁ’é B &%poﬁgﬁwﬁn ﬁns etxample =

el ection -1 n-wat er emul srons ‘accor
. enbodéldht s PtEG 4(he hiydrogmhiedn w@stnor beilf a((IJuhluIsat eCGIRHle Lambent

Sin t HLB drophi | e- Li ile B ce stem
s TSRO REM g R SittesEan 06 ‘WA trehust be igh
bR thdt QII%Uﬁpbﬂeﬂfs 28 inftheOguedDstRE bechok kShi ?h hsntotjé@ardlze the stability -
literature. The HLB nunber for sinple alcohol

Qb theepparcatss lirthepieseht S<ample, bEPEREN? §f Oat/c 2P Gresusefi B
val ugs2Epr  of 81 SLRAXY AL B8 WBr B%)dek8hlde o +/- 2 °C, to form a

transparent white paste. The paste was mixed until the mixture was homogenous. After the

paste was formed, more water was added to the paste between 50-62 °C. In this example, 7%
of the total water was added and mixing was carried out for 1 hour at 200-1000 rpm until the
mixture was homogeneous. At this stage, an emulsion concentrate had formed.

[0126] The particles (droplets) were then sized using a Horiba LA-920 particle
size analyzer according to the manufacturer’s instructions. Particles which were between

0.08 and 0.18 microns in size were allowed to pass to the next step.
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experinmentally. Overall chem cal structure (e.qg.
branched, linear, aromatic) is also a variable. HLB
wQ 2006867330 e additive; therefore, if two differPer/US2005/034055
surfactants or oils are present, the HLB will be the
wei ght ed average of the HLB val ues for each conponent.
In preferred enbodi nents of the invention, the HLB for
t he @a2ijoni Thaphilsios ofietate oap amedt witls 2 Séigirdtdly esphdeyt solution

hi gher than the HLB of the . Co Mor e . .
ob e FEFABINg Watche AT ey e i OB i, Thgggesiom chioride

hééghgﬁat@t +t§£ﬁﬁn ZhidkiBe Ui ts3dining BRIbridd) adhdt RmhldblB 1vaNe€(polyvinyl

e ol onent. Yet nore preferably, th
maahdom cor p@mdpm) dBASF SlorpesasionPapgimpanyNew J @rﬁen) ésag fatge L fBr about
ni. t e

A TR T e
hélptuhey pr@fdg&nd)cﬁlldﬁ rtlswedmggﬁty Gy anadntainngt the Bleettdlye balance in the eye.
LSt B bR S aal £ LBl 5 BEEL AL SR o popety s
a@%ﬁ@ﬁt?ﬂlé Yeuldr . h@(ﬁ&ﬁt hetd/ g5 'bgrld@nlblﬁ*ﬁr BkeniI®Y Srefeftb® Because a

referred to as pol yam nopr opyl uani de (PAPB), have
pheosbeasubased helfegisysiern Wikl preeipita dith ﬂ% eqyol/tessHer soluble polymers

d t

SR BHGEE By o ARa AN B B ThE SR by o i PR m otter

embéchmemsefthepfebemt [i3&@Bp. The - d| Si nf ect ant ‘conponents

ot o 2 PGS aLRPE R BN CuR ARG DGR B ranee i
ob @A GoOfissad RintAa it 38d ¥ 4v@iBEaL 11‘21%16)4\//211&1& is th@&}ﬁlﬁﬂlal Mblhange for

preferably, the disinfectant conponent is cF)r esent
sebidtypple Bareere@niybish tvasrpddett anp REERIVAAYS Sadirg Calorite was added

. 2O ke cQEuﬁ@Jn sho@H G %ﬁl@tl' ?per%fép ;Il-f‘ @hs ERBKIESAN adjusted to - .

can renove the disinfected ens fromthe conposition
. pHIb +h8r2ewift KN Na@HcNDtg tpit hewtt thay ¢rdnbe ﬁ%uxdﬁwlﬁwebaﬁwuch as 10

' 1‘?@@@?&%@3&”&%@%?@ IP\r’]\?)ggn{e®[ 9 11(1)xgh X\&%Ipn Onggc?nggnt}aﬁgﬁs of acid~

fEaRP QmedH acidH adjRinAtntGfill dinse ﬁés&ﬁttﬁdﬂtof ﬂfeflﬁ@d@eﬂ@ to -
di sinfect the lens is used. Preferably

o f BTl aOROOBHeDHES GRUNAR BEL oY Foaas tEpark at less than 25

°@uﬁﬁlos}9érﬂ'éf1ﬁé%5@%xﬁﬁuﬁ@%ra%@ﬂﬁ@@§7i I&Jdss. by one | og order,
hree hours. More preferably, an effective anount

of tHE30l si Fhecemprsitiondrs dkentfHeer sietlizdi using| sk wjcromelter. 98-
9%29 tl:u-;é Spu s%no?g H?l!ierF%Ih[ t?ng‘ %]Z}Z C};[%Ieondﬁlf%nfl\%?et @an nl%artlcles larger than

era pr ovi
OCX2NRiREInt hayn pasa niskough HSDEI&np)g elfiedr siapey tmqiotdnﬂl;e iThe triaeerial was then

téasgelcjietg ldgnfgcg&pgf?e%tlsenggs of the f erﬁ1zat1on step. The material was then bottled and
stored. Pre-fill release specifications for this example were pH 7.3-7.7, mean particle size of
0.09-0.17 microns and physical appearance of a milky white solution. Post-fill release
specifications were pH 7.3-7.7, potential chlorine dioxide of 60-70 ppm, castor oil 1.1-1.4 %

(w/w), Kollidon 17 NF 0.2-0.4 % (w/w), osmolality 250-280 mOsm/kg, and sterility USP.
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conposition. . . , [0112] The present conpositions nmay
i nclude an effective anobunt of a preservative

wW@oip0omed . Any suitable preservative or conbi PEL/USIV0DH34055
preservatives may be enpl oyed. Exanples of suitable
preservatives include, without Iimtation, Purgene(r),
pol yhexamet hyl ene bi guani de (PHVB), Pol yquatem um 1,
opht ITABLE &) EMEKCSIEN BORMEBATSONTOREXAMPLEthe | i ke

| koni um-chloride,  net hyl

—ahd-mxtures-thereof—benzal
Ingredisnh{ Comapneéns, hexet i di npABNEIEHO0) Eke and
Mnhddr@sgyper eof . The anount pfy preservative
conmponents included in the present conpositions are
(Ggohoto be effective in presefidhg the conpositions
]ﬁgg cap vary based on the spec%@ic preservative
conponent enpl oyed, the specifi'c conposition involved,
Sodanspeaief i ¢ application involyssl, and the |ike
(igctor Preg;rvatlve concentratlons often are in the
oridp 61 d1800001% t 0 abpUP© 0. 05% or about 0. 1%
M%\Qm@th‘ld’ﬂ%eﬁ%ﬁﬁht&' on, al thpggh ot her
concentrations of certain preservatives may be
f@ﬁﬁﬁ@?éaﬂm¥b113] Very useful kkénpl es of preservative
PRRLE. 1 N the present |nvepg|on i ncl ude, but are
not Imted to, chlorite conponents. Specific exanples
Kofllidshnl IGrHE e conponents useful | B8 .preservatives in
th the present ijn i on include
1@?@%@? g@m@ﬁ 1%ri ne di oxi de (Sé%ﬂ& Yetal chlorites,
Sagint dorltd ke and m xtures thereedz Technical grade (or
rade) sodlun1chlor|te isf a very useful
P§P€§g¥®5¥| W conponent . " The ep@€t chenical conposition

Ssedild By, ¢ Rid- 4 conponents, ffor exanple, SCD, is not

conpl et el'y _underst ood. The manufacture or productlon
of certain chlorite conponent s ‘i sdescri.bed in o
MNi chol as U.S. Patent 3,278,447, which is
incorporated inits entirety by’ reference herein.
Specific exanpl es. of useful SCD products.include that
sol d under the trademark Dura Kl or by Ri o Linda

Chem cal Conpany, Inc., that sold under” the trademark
Ant hi um Di oxi de(r) by Internatlonal Di oxi de, Inc. .
North Kingstown, RI, that sold under the trademark
Carnebon 200(r) by International D oxide, Inc.,
OcuPure(r) by Advanced Medical Optics, Inc., Santa
Ana,” CA, and Purogene(r) .by BioCide International,
Nor man, K (also known as Purite(r), available from
Al'lergan, Inc.). [0114] O her useful preservatives

i nclude antim crobial peptides. Anong the

antim crobi al peptides which may be enpl oyed i ncl ude,
wi thout limtation, defensins,
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peptides related to defensins, cecropins, peptides
related to cecropins,. magai nins and peptides rel ated
W0 eooaagsBni Nns and ot her am no acid pol yners w PET/US2005/034055
anti bacterial, antifungal and/or antiviral activities.
M xtures of antim crobial peptides or m xtures of
antim crobial peptides with other preservatives are
al so included within the scope of the present
i nvention. [0115] The conpositions of the present

i nvention may include viscosity nodifying agents or
conponents, such as cell ulfééﬁp—%ﬁé’d ymers, including
hydr oxypropy! gl h¥erigRibh Ut BS61sEPMatainiby fAnoxyet hyk
cellul ose (HEC), ethyl .hydroxyethyl cellulose,

hydr ®9tyhr op‘ﬁmpu’e:hll @ﬂtzw@s Shwmrtwt lyglureri®g@d immertain concentrations

%?{7;5) §1¥1ZT Jle%ﬂv swgr co 2t cau%g rr)?grilqﬁlr S Eé)(?/rﬂgloi. IE a gﬁﬁlstrate stable and

uﬁtzgﬂd’léﬂmiﬁnatl@ﬂ{ (daggerian Sf “lﬁiﬁtdblg’ Uﬂlﬁlcaﬂéﬁﬂﬁyﬁeanﬁﬁg was Bbserved) with

| ocust. bean, tragacanth and xant han
thgy GRBPE yOTOIFIG . o ARET Ao TH Toiptbion igthe following

eRnkples! WeréPreflFBU @bl P&l deMSibt PinlQMipie . & desired
viscosi'ty to the present conpositions. The

concentration of such viscosity nodifiers wll

typically vamy,
the total conpos

15 3980 AR her B30 20

fholt

% w v of
rations

I¥redigafsai N vi scosity
rml n\/nri Ln11ﬁl lt is
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aQér

EfRifoicanbiigt | ens wetti
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incl ude

bUIIpUII
SSapge t he

TUus@bind
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hle or

[0132]

when the HA concentration was 0.2 w/w% or less.

Example 3

Incorporation of HA to form a stable emulsion system when the HA concentration is low

Table 2 above shows that stable oil-in-water emulsions were obtained
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effective concentrations for these and ot her

addi ti onal

conponents in the conpositions of the

WO pwenvizen are readily apparent to the skill edPCT/US2005/034055

practitioner.
present
present conposition

S.

conmponents are present as a solid,
intimately adm xed such as in a powder or conpressed

tabl et or thexpeas. bemauibattamhilations foeBRampled.

[0118] Each of the conponents may be
in either a solid or liquid formof the
When t he additi onal

conponent or

t hey can either be

—desueent —et-e——concet
a celd3iln | Sukle 3 shews i Sptloaidyw

gL

although in the sane particles as in an en od
Imbdieﬂtsor t abl et 'H%wéwidltl%wéw cqrfpwient |ofew/w = | Yow/w
||Lo Cah UC T ITU m uﬁtlL dcsﬁf Ul tﬁ—b
Eé ﬁ‘ W‘é‘i"é‘ﬂ?ﬁ’on theyp@;n be OLOH“I ssol edd3 or dilspersed [i%
chlter iueous conpondgnyael t e presertpnenmposigi;en 110,313
order to, for exanple, effdctivelyicantact lthe surflace
Lufnuke&iﬂﬂ-ewt | ens. [(UZI§19] .| O%en ar)D-Zﬁonponéh%S i's 0-25
imel o -3 ; el
,ILIDIJI |C|aul conpattore_unaer—t IC
Pﬁggﬁgﬂﬂnstorage con s | Wil theﬁd§Wér.co nentls lpmn
m&tasichﬁodimpsﬁbéphﬁfé 0.1_2- : _[Q)l@o]‘ I'rl ocer taino.12 0.12
enbodi nents, an ant|i m crobilal actiity of tlhe
(B%ﬁDhaln1c conposi tji ons descri bed Herein increases
IUUUL[T —pro TOm t rmenty’
|°ﬁlgﬁéséé(; st or ag@dig?l e corrpos'llti on f(g(?l a ‘per(f’od of 0.01
phosphafer(HpOpne week |t o several nDnths, preferably two
to c-l ¥ \nnalic- nct At |l anctl Al na
AYA v ) ww ) Ullu |Jl bl I)’, C . T CUOOoTU AU AU RS TTC
Eﬁﬁ'ﬁfwlfﬂﬁlé‘fmpr oduct i 0(}161 The @r easHq o i cr£ 001
Taflihy' Ly may also Q)@ﬁhanPQHfby triggdsrent ,&ﬁ’heﬂtaos
pressure or oxidiziing condiitions. A conbination of
Pbtaesaumhtomdnray be qsﬂaﬂ’r For eréan‘pl g,0-1he corfpb%i ti qu-14
&é@gigﬁ ~ about 4df C for%%ﬁberlodl%¥ a{aﬁ% St abéﬁ?s‘”'“'
PulBedRales, NOSt pref@sably, [ @sne nonigs [012Ips The. Qs - - .
ophthal m ¢ conpositlions acdording tlo the i nventi on ‘ S
| Emamulsiont $tebilitgl | owi ng |Ftelpect [dtalpe o-perlﬂliSéisble 1)) Unptiahie t |Hénstable - |- - -

Fllé n§ g/erkémbtca?netduwhen the -

i ahichdtagsh {sQi2 %//\Q%r &t lb@ Nev@h vwikkn kiRastulgoy EdcdntraBBR &S owered to

separation occurs d
opoironinof the tensentration
within a few days.

is | ow,

t he Eﬁé

emul

oncentr

tio
con é*ﬁ?ﬁ%lﬁ

ndi ng

eggwrtp}ﬁ )

2) When hyal uronic acid
concentration is high and the enul sion concentration

decre

Prstrafes,

l

ses an

3% ygen

ﬁlg‘on t he denul cent
bleéani ng may occur

t hen the HA/ enul siBxamgiel4ut i on is unstabl e.
g"ff ﬁawongmag?rb I}{V as mamtamed

As

cSRtME 120.2% ShAbbht ZRAemhiBio! ddBEenWREES wadlloFeRBl fudhdt to 1/8X

concentration, the emulsion / HA compositions became unstable.
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HA to ermul sion rati o,
unstable to stable. 3)

t he sol ution changes from
It was unexpectedly discovered
WO b@b/1e384 ai N pol ynmeri ¢ quat ernary am nes suchrPEyURINB034055

and WSCP are not antimcrobially inactivated in
conbi nation with the HA contai ning enul sion

formul ati ons. 4)

It was al so di scovered that such an

HA/ Enul si on qo@ih BatheRiondsrahiicts faF Eeuh@t 4. cont act

__lens wear

dryness by providing lubrication and by

Ingedienisng t ear evaporatlo
under st ood by those of sk
and various nodifications

h. 1852 2]

%ﬂg t he
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sgﬁimﬁ{ﬁymrmw the spirit
Therefore, |t should be c
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6@amahi ch

LINBAYE Y] |JUI al CUjICI CI I' Uy
ﬁﬁ? descri bes a one-c

pnponent s

referenca:

Fhe—fot
ur f act ant

g
system

sbmuhhb&amm;yﬂratEEG 40 h

ml e_et hnyvl ated derivati

ydr ogenat €
re_of h_yrlr

d castor
ogenated {

E

| Colqumichlosidedpirated. Ref o

Frence is n

ade to Flg

rastor |
Qﬁ@61 and

olo3sa 40

eﬁun’l ch orﬂfé'h‘é‘xﬁdfﬁiﬂé{@% f d

fHowThar
f he vari oy

t—forthe

S_conmponen

od-
ts tor

abl
[0124] PEG
nbent

I&hﬂB(ﬁmmﬁple

ADphydr oge

Tar-hnnl nnl

Nagpad  cast

es—Corb

or oil

—{(Lumil se GRH-40—Lanb
thasl%ﬁqel%gwphw (THee h

Qied. The

G¥nper at 1

|

T

re nust

Mj@a Bhgg ut. n Og‘ﬂo%ﬁ%l @Zb%

DFRPNENt S,
I 0 | eopard

§ inrneg
i zé the st

—Tquird

Raktatdhdisabingponent s. I n the

@0Esent [

Xe0ipl e;- a

01 25]

ability

fcrmarnfn_rn r\'F t:n _L/ ’)"ﬂ
A3 Tl

TEHHBﬁt of the total water

‘29

PP R =

d at’

P&{gss,gﬂl ffled (T anspar ent

m xed unti the m xture

Wi Te pas
s _honbgen

qﬁhilne'pé
ous. Aften

SdeIhEcthe‘orrred nore wa

QL\Annn a2 . .0C ln +th o

terSwas ad

oA R0

deth t 0 t hq

204

thao
L9 A Y C

+t ot al

(AR V\lﬁ T \JU A\ iy U 1 II NLLILL

WHE added and i xi n

g<Was carr

£
1 O1
|

out fo¢

IQ‘ﬁlthOUF

EahuldbRsthbiligy F Pm untiT the

Unstable

Stable

Stable

[0135] The above examples illustrate that when the HA concentration is too high
or when the emulsion concentration is not sufficient, the HA/ Emulsion combination is
unstable. However, stable HA/Emulsion compositions were obtained at HA concentrations
of at least 0.2% w/w and emulsion concentrations which are equal to or greater than 1/4x.
While these examples are shown for HA, stable formulations for other water-soluble polymer

demulcents may be determined similarly.
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m xture was honogeneous. At this stage, an enul sion
concentrate had forned. [0126] The particles

w@ dioepdBBE) were then sized using a Hori ba LA-PRDUS2005/034055
particle size anal yzer according to the manufacturer's
instructions. Particles which were between 0.08 and
0.18 mcrons in size were allowed to pass to the next
step.[0127] The enul si on Eamuelatrate was nmixed with a
separ at el d stol ut| Qn of th remal n| n water
buf fer, efee {Hagetd e in :
magresigim cmmsaj@pdameahe&d@g&rﬁsm@ﬁé aged wmb\ﬁhl ori de and
sodi um chl oride) and Kallidon 17 NF (polyvinyl
pyr rsﬂﬁaa@s@ércwer&@ﬂ@@ﬂé% BASF Cor poration, Parsi ppany
New JarhybgyccpsaeurrahTeCO55§ or about 30 minutes. Wile
t he Rspedonronhsaepugingsa A18IC HEJessary to formthe
enulGindigg albidasy AJGE WBBY hel pful to preserve ocul ar
t i sSearium edanitATOY 368Nt ai ni ng the el ectrol yte
bal ance in the eye. Likew se, the buffer is not

F{Rf‘b%‘l cal eﬁ%{ Oﬁ‘gtﬁ‘{pwtn 2?@%4%?%138%{%%? f(ge oen}sgscgg%qs Care Products,

Af;‘is‘dnd{xSBdlA{)m boriabe By fiberrmysiem: epphahes eﬁ%sbﬁmuﬁ%ns care
a phosphat e- based buffer system w IF precipitate wt

Profictse| Micretilogiead reqpgrements gind e lp@tllwefos PsQrivts and reglmens for
r.et r
IR GEMgEnE R ortbftalil ERLEDIuEY 20K, CHffaclhs AR pre also
kriomwieast ¢atact <04 28]1ti-Phpogsh-hoheina,dy st ey tue edFort Onsings Sleaning,
d.Wilgh.l O\! NaC]—Ld Thig. gH rag%e is optl mal for tissue
THEICRY Bk AR EEC ANV M AG SPFCHEti®Sr irritation and is the
opt ifoed71 pH FRAGES IO Surbiiddst yedify RS Quditedtioh ¥hERY standards,

. Was added as_ a ]greservatlve Sodi um Chl.orite was added
deiredrigi hePls 0@ PROVealRisinkcianls aBodectly chakgnged with® Pseudomonas

’ ae-mﬁﬁ(%ﬂf Sﬁﬁhyl@dcé@@%n%? %%nﬁ%jar@é}ké}ﬁt @ngdtifgz Bb%c%ns nd Fusarium
OH. Note that e pH nmay on %

s Oéfdﬂl UETCGIUIWTY hrlarlb ég @a&ﬂl@ls@ts tlia0: athiB@ﬂi a9 08 (3tChk§>°S) reduction is - -

“recé’al‘lglgelcc;lten %if%tlrz}sflr 0 aCI %f)"?al %}%Péagl ulﬁlrnll nC 1gcr1i§1§urghegorr]nmended soakmg .

pedidfl Ugbient Yehdt mueanksea dﬁﬁmnuma 096 (106 1oghediion $ee(thd minimum
E0129 In the next_ step, the enul sion was stored

re a4 9ale PR W 1 RTG53 O TP G pyrtimes the

minith&8 rr@ébmrh@faemﬂg%ﬁg@ whithfBard &ngmgﬂh'lréror [0@13@15 1Jgge If the

conposition was then filter sterilized using a
Prihagy Gmeria stregt, thogmposition may helabeled & ofisiplasiaed t h r oug h
the m |l . NQt cles l.arger
r{@%ﬁ%z rrl?gh%g)rflﬁrfaé{/ glrpl)tg%é{s\gtnl%} %n%?&xe %ngn z{r% cnterla tsl%tels tr‘hat the sum
ofslmmretgmost &e i Inyininibineofried Ejgluaits mﬂ&ctiohécn th@&t&dpécﬁes of bacteria
i.fy the eff veness of the sterilization ste

l'flﬂé t}}‘?dfcé)ﬁnéefnd&‘g aklﬂé Herb:)gtwl headmglhtaum average of 1.0 log umP reduction for

any single bacteria. Stasis for the yeast and mold shall be observed for the recommended
soaking period within an experimental error of + 0.5 logs. The composition may be labeled

as part of a disinfectant regiment if it passes the second criteria.
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stored. Pre-fill release specifications for this

exanple were pH 7.3-7.7, nean particle size of
W@209A0733¢ ni crons and physical appearance of BCTUBWY5/034055
white solution. Post-fill rel ease specifications were
pH 7.3-7.7, potential chlorine dioxide of 60-70 ppm
castor oil 1.1-1.4 % (ww), Kollidon 17 NF 0.2-0.4 %
(ww, osmolality gpfs §.fiﬂsiﬂf§ﬂzrk&ﬁc@@tﬁh§msll ty
USP. TABLE 1. EMULSI ON FORMJLATI ON F EXAMPLE 1
+Hrgredient——Conponent Aoyt £ 1000 g Curmuise GRA-40
10" CHailop? Plsif§5§a%8éfl%arﬁz¢r&er&'o Sodi um Borate 0. 35
Cal ci um Chl ori de di hydrate 0. 06 Magnesi | ori de
hexaP5garigie 0. 06 Potas@WﬁﬁgﬂﬁggﬁPﬁgmek%%gg? Hme
Chloride 3.5 Kollidon 17 PF 3.0 . I ON Sodi um Hydr oxi de
pH a¥jmaseesSmsli um chl orite 0.0BPEPurified Water, USP QC
SterS$lagrebs | ter, 0.22 nicronBkegt e 2 Characterization
of BPuksigoosa cont ai ni ng HA [308¢y Enpirical data has
showd. diiednshyal uroni ¢ acid il logrtai n concentrati ons
can Haeshabi | i ze the enul sion,0bg as to cause cream ng.
Exanples 2 and 3 .illustrate stable and unstable
conbraahbenspdndesirgaatten (SdcondungtGihdria’ i ndi cates t hat
cream ng was observed) with the emul sion formul ation

and gadim hyal uronat e.5vEhge fo@réBib@dn 2 ibeled sédR@ime
foll owm ng exanpl es were prepared essentially as

descgi Lo Exampl e 1. TABLE: 2mu i i
B RO RN e
L Lol . :

oL Foh ol oo i 8L BRI 5.0 1

F.solani . ‘ . Stasis

_[0139] Antimicrobial Aactivity provided bywquage;rnary—basedf‘antimicrobials‘fisl,,z Lo

frequently lost in the presence of :a large amount of surfactant containing alkyl chains, such.as -
POE(40) Hydrogenated Castor Oil. In fact, Tween 80 is routineiy used as a quaternary
ammonium neutralizer in antimicrobial activity testing. The surfactant forms micelles, which
strongly adsorb the antimicrobial, thereby reducing the activity. Table 6 below shows that the
alkyl groups in the emulsion can also adsorb the. quaternary ammonium molecules thereby

inactivating antimicrobial activity.
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Exanpl e 3 Incorporation of HA to forma stable
emul si on system when the HA concentration is | owlTABLE

W@ 200101330 on f ormul ati ons for Exanple 3. [ 0133pCTakioes/@4055
shows that stable oil-in-water enul sions were obtai ned
when the HA concentration is 0.2 wwhbor |ess, even
when the enmul si on concentration is |owered to one

fourth of the CconcPRBIH ¢ et of kAR ForPlob BR) © 2).

Example 4 [0134] Example 4 illustrates t en the

Ibrediznsent r ati on was n@PGwdined caPst ant adlefdid®o W Wilexidine
but the enul sion concentration was | owered further to

1/ 8X concentration, th&¥¥alsi on MR conpog‘i"i]ll ong  Wwithout
became unstabl e. TABLE 4. Enmul si og,figpaul at b 0seh OF  enulsion
Exanple 4. [0135] The ahove exanples illiustrate that

Gasten Oihe HA concentré6%n is too hi gh or (Mﬁén t he .
mul; si Gy ncentrati not-suffi ci ent, e HA/
Y% l%l(glch nmbi nat i onq?%dolsmst ahl e. However tabl e
Sl niHly slin@hate OMPOSi ti®@Ns wer e .abisai ned at HA ?0,5
concentrations of at |east 0.2%ww and enuISI on
centrations which are equal to or greé’t]ér than
¢ét§‘1§yndﬁhhﬂn%hﬁd}%§e exayyples ar e Spgwn for . HA st abl e
fornul ati ons for other water- sol ubl e pol yner..© .
Alexidingent s may be determined simlarly.
f t of surfactant on quater c?é based.anti
activi ty [0136] FDA/'I SO speci fied test orga’l
Tristaed bel ow. Serratia marcescen®l ATCC!13
li Bh)ﬂ gcoccus aureus, ATCC 6538 Pseudont
’§ fdsa, ATCC 9027 Candi da: CC 10
HeWMcsol ani , ATCC 36031 FRys Pr enar ket
I\Iot|f| cation (510Kk) Gm dance Docurrent for Cont

MR SRt hig!,spﬂag gptd&ls-Cont act | ens caroq) pr\'c;duct‘s-

M.cr obi ol ogi ca requi. remsnts and test net hods f@r

\\\\\

'mnnheact | enses, Januanys 2001) o@sNt act Ie)ns_
“di Si nfﬁﬁﬁants are al:so- knovvn 4as. contact :l'ens:.

FAASHPOSdYUSe sol utidh: when théy are uQelé

$dansh Oflorigd eani ng, 075 059

Edetate Disodium o1 1001 o Ex

Purified water QoS QoS
LOG DROP AT 6 HOURS

S. marcescens ATCC 13880  0.81 .~ 4. 041 . 49

S. aureus ATCC 6538 10.15 1398 035 33

P. aeruginosa ATCC 9027 0.31 4.56 : 1.52 ‘ 4.6

C. albicans ATCC 10231 -0.13 258 o 17

F. solani ATCC 36031 0.15 244 1025 29

Sum 13 179 27 174

[0140] As can be seen from Table 6, the log drop in the presence of the surfactant
Lumulse GRH-40 is much lower than in the absence of the surfactant. Loss of antimicrobial

activity is a problem for ophthalmic compositions. This problem is solved by the ophthalmic
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di si nfection, storage and rewetting contact |enses.

[0137] FDA and | SO gui delines specify two disinfection
webdocaersyo st andar ds, defined: in Table 5 bel owpCT/US2005/034055

Disinfectants are directly chall enged with Pseudononas

aer ugi nosa, Staphylococcus aureus, Serratia

mar cescens, Candi da al bi cans, and Fusarium sol ani. The

RipBBLidhsGeddr@ng & the invBRish WHers HRIELE Date oiathérhﬁin?@émnt is carefully

99.9% (3.0 |ogs) reduction is requi red for each

ohpent Fhese gphbRlEHE SmRapisions Ui pTinaipvebis #ritiviiyreven in the presence of

SLESQMRNGSH 50 gvlng period. Mld and Yeast nust neet a

m ni mum 90. O/o]? 0 log) reduction within the m ninmm

recommended soaki ng peri odExgintple 0 i ncrease (stasis)

at not Ietss han four tln:es the m _ni_.num r ecommended
S 0 ARSOLROr 0L g monium antrmicrobial intg the Emulgion omgulation

| ogS{01l4ﬂ] t herh@rfbﬁianahoﬁrw EAHIA 71 ﬁasﬁFxfe ar&h%s qega%ai bl @Rample 1.
may be | abel ed as a_di sinfectant ]i
ABYinHerPYiakipsting is hops imEablagt t he secondary cr| ter| a :

ﬁgl@tﬁmg@pgy&g}gm fside averages nust be a m ni mum
| og units reduction for the three species of

Ihmﬂ&ntsa w thin the recommended soaking period W &hwaw

Iction _for any

—A-A-ram-average of 1.0l og-—unit reds
(&S'REPE bacteria. Stasis for the yeast and ol d sh‘éﬁ%

[REuRRTHYe§ TOT The Teconmmended Suaki My period—w 05“ 1
an experimental error of 0.5 |ogs. The conpositjfon

Snmsmtie/aluab]eteed as part of a disinfectant reginentozf

nnnnnn secopnd—eriteria—Ttable 5. Disinfectlon

E@f‘f’%&&%y st andar d;wSt and Al one Disinf ect ant (Prl%ry)

SEHiEEE drde DX Agll.gM AVET age 1og reduction at tabet (r
soak tine S, marcescens 3.0 logs S. aureus . 3.0 ogs

Qalcnaedugmdmhla'd&t@ | ogs C. aI bi cans 1.0 Iog F. sol@ooes

alala rhs)

| a}f\/erage I~og reduct| on at Iabelcée‘{)P6

Pﬁﬁ@furhbmn@ marcescens M-nimum ol "I.0 109 Per  [oi4
bacterium S._ aureus sum of all three bacterl a

Sp@gmdqhbplgle ‘ ' 0.35:
Final Volume ' ” - 1100
pH 7.5
Sodium chlorite 65 ppm
WSCP 0.5 ppm
[0142] Table 8. Log drops for the Formulation of Table 7
', . ' - Log Drops B
Organism , | 6 hrs | 24hrs | 7 days | 14 days | 21 days | 28 days
S. aureus ATCC 6538 0.5 2.4 4.8 4.8 3.9 3.9
P. aeruginosa ATCC 9027 | 0.5 4.3 4.7 4.7 3.6 3.6
E. coli ATCC 8739 0.7 4.5 4.5 4.5 3.9 3.9
C. albicans ATCC 10231 3.7 4.7 3.5 3.5
A. niger ATCC 16404 1.0 1.0 0.4 0.5
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P. aerugi nosa nust be greater than or equal to 5.0 | og
C. albicans Stasis F. solani Stasis . [0139]

w6 3B@bi al activity provided by gmat er nar yPOERESINO5/034055
antimcrobials is. frequently lost in the presence of
a large anount of surfactant containing al kyl chains,
such as POE(40) Hydrogenated Castor GI. In fact,
Twee[0188] i s Suguitinplg) ;heumedncasblai GpLigitye frreedayes aniiD Agitignof the HA-
neutralizer. in antlm? bi al act|V|t testing Ige )
cghifipiagr SRHISIBE rmbRel | 35 W CHISRT gpg}maféfsélsw fpat is met
F@nﬁérmoger AR RkeriatreirBlRW ati RAUIGEBILY OB AGS dofinkd beldRRT£159) is also

bel ow shows that the al kyl gr oups in the emulsion can

mgt.so adsorb the quaternary ammoni um nol ecul es t her eby
I nactivating antim crobial activity.rABLE 6.. Effect of
“ermul sion on log drop Ingredients CPC with CPC
b BrenevalekiidinneTastinglQsiieom Wi t hout with wi t hout
emul Sirganistitul si o _enul gpn_Casgor G| 0.625 0.625

S. dudinhseCcEdd 40 0.[5DQg at 7@la00 Sodi um Hyal uronate 0.1

P. &eri¥mosa ATEC BOP 1 A0 1b& 20t dahpyrf di mum Chl ori de Sprm

E. ppmchal %9 di ne 215 pppaa8@epm Tris HA 0.055 0.055 Tris
base 0.021 0. 021 (R lagsani4dap87 | 0.05 J 10. 05 Propyl ene
glycol 0.5 0.5 Diixdsgsat Boddyum [Phosphate (7H 20) 0. 12

C. @bitzhs MIaatiagiic Sedi umdessphate | 0. 01 0. 01 H20O '

A. gt ATOE 10405 0. 0% 0. BPAGSO5

Stasis

Example 7
PHMB in HA/ Emulsion system

[0144] . This example shows the HA / Emulsion system with PHMB as the

-disinfectant. The -composition was:pfepafed with the Formulation of Table 10, eséentially as -
desctibed in Example 1. As can be seen by the results of Table 11, at least the secondary

regimen-dependent criteria are met by this formulation. : o -
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Pot assi um Chl oride 0.14 0.14 0.14 0.14 Sodi um Chl ori de

0.75 0.59 0.75 0.59 Edetate Disodium0.01 0.01 0.01
wWQ20%8/1P380 fi ed water QS QS QS QS LOG DROP AT 6PEIIURSD0S034055

mar cescens ATCC 13880 0.81 4.1 0.41 4.9 S. aureus ATCC

6538 0.15 3.98 0.35 3.3 P. aerugi nosa ATCC 9027 0. 31

4.56 1.52 4.6 C. al bicans ATCC 10231 -0.13 2.8 0.14

1.7 F. sol ani ATCABR4DW FormBa@omfbrExampk 2 Sum 1. 3

+ hp

5"85‘“"16‘?"3% in.the presence of the surfactant Lunul <>éf70 Wiw

&EREAg TS nuch tower than i n the absence of the 0,625
surfactant. Loss of antim crobial activity is a )

RE@bloeemyﬂmgermmdtGmﬂoﬂOd conpositions. This probl eﬂmiSS

anlvad hyvy t+h ha|q1ﬂnnnnno tons Qﬂﬁnrﬂlng to f e

UUUII’JU\JI CToTT

Ul_ V\au L' A2 v IlL
$ %‘ﬁ"n%ere the HLB val ue of the disinfect anf) l| s

Bae u| 'y chosen. These ophthal m ¢ .conposi ti onNS T (ftpgllnn
antlmcrobl al_activity even in the presence of

Iléllbﬂaﬁemdam p@pmﬁmﬂyﬁel ow Exan'pl e 6 I ncorporatipn.lof

Pt A+ hn D“”Ciﬁh

Al
I)‘Z_I %Tlﬁf‘?o‘é (iSRl_‘L q or rrul ation of Table 7 wag?0l

ThERared as descrl bed Tn Exanple I. Antim crobialgp;s
testing is shown in Table 8 Table 7. WSCP Systemwth

lEﬁmFiQinmhlqrﬂMZ] Table 8. Log drops for the Fornul &d#on

dleLUJ.'-i-oJ St pliolllgly, the—ant+mecrobi-al 0.75

Saj?gf ni‘/?l}lﬁ’f increases with agi ng of the HAcontai ni ng"

RRuksdigd®umnd by 7 days, the criteria for primar) 0.01
disinfectant is net Furthermore the criteria f

val@ﬁéw@tl ve effici ency testing as defined bel ow QS

IdUIC U VICDCIVQLIVC
: ’fhu‘ﬁl E}éd}rﬂleéyﬁ}dﬁ(gﬁta%hUSE Cr| ter| a Exan'pl e 7. ~|PHT72

TABLE 11. Log drop at 6 hours for Formulatlon of Table 10.

1o L Log Drop at6

~Organism . .0 hours.
S. marcescens ATCC 13880 3.77
S. aureus ATCC 6538 3.62
P. aeruginosa ATCC 9027 4.49
C. albicans ATCC 10231 0.33
F. solani ATCC 36031 2.76
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PHVB in HA/ Enul sion system [0144] This exanpl e shows
the HA / Enul sion systemw th PHVB as the

wale@endmed ant . The conposition was prepared w POT/UR®05/034055
Fornmul ati on of Table 10, essentially as described in
Exanple 1. As can be seen by the results of Table 11,
at | east the secondary regi nen-dependent criteria are

wEATHY dihismosul ati on. TABLE 10. Fornul ati on for
"Exanple 7. TABLE 11. Log drop at 6 hours for

For mln at pedineradlsifang @mpOsIJEICPMPSS@EAl MED 1S 1. A
sel - emul gi Tyl 0gs %Qv'mg% a'vﬁ@gegat gk $489hanC| 'mlg,Jog%'i %%%d in an

havi ng an average siz m cron
i N anqEqueaDiase, pﬂnmglebulsswodmpgbmgul es conpri sing: (a) a

surfactant conmponen égr&bg rEo!oar oi | conponent, said
sur f act ant cop@o AHGOLR? conponent sel ect ed
to self-enul sihy awhan &l ¥@dpoMehdabitl sEEHadi &alponent and said oil
honogeni zation; and (c) a f| rst therapeutic conponent

conpFPEpPegnE \ﬁﬁ@qﬁd s#l u lgq:l’éerﬁbussfym rwhen  mijged without mechanical

sel f ,gHb Sk b ngOmPOsi tion of claiml, wherein the
surfactant conponent consists essentially of one or

two surfact ant(s)a st thérepegtit toramnbmlcbylpngng:a)wpf@ssctlmtdmpolymer
of clai n the nat er

sel egt edf rlgmmtu';fgylai’ § ulﬁlp%sé nej %ffcﬁaﬁﬁl of V' hy 5 ?{ﬁosﬁlir%c%lg @mponent
caalib@lstmlsetnﬁamh@froaebr twaGuf¥dtaiyd. pyrrol i done (PVP),

cel I ul gse dextran 70, gelati et h I ene

I
- gl ycot §haﬁg‘?ﬁla}q§{§§ﬂs/?or%n06@ﬁap Clgim &5 w@egeén ff%O v Bj¢ pJymer is

sSSP EbHI AN g@ﬁp @Jnﬁisml%?'@f Mﬁ?&ﬁ@a&@%cﬁéﬁlté %Heﬂa%? pBB/IVM%S/rrohdone
i s carboxymneth os€ or hydroxypropyl

(e gelladase Bblzz;@érs Extrqhd), septin, priietBYIERA siypolsawmp psiyvingrrlcohol.
f I
gr ¢ @SS%elfg}l%jrsﬁgﬁ eclggxpgsq (%ﬁegt?é(lla%{]% q}hgr%% tth!e Séel'ﬁﬁ%e p%?ymer is

caﬁbaxymelhylmﬁelom or hiythex girdpyt tnm‘hgalaelhﬂoseo rrp r | s es castor
I'si

oi | or t.ura : |
ComposiBr ORIl S B M*&ﬁ%thg%@meswa% glyeolis
PRGESURIoY REGuBOCOMponent . .

6. The self-emulsifying composmon of clalm 1, Whereln the oil component

comprises castor oil or a natural oil.

7. The self-emulsifying composition of claim 1, further comprising a chlorite
preservative component. »

8. The self-emulsifying composition of claim 7, wherein the chlorite preservative
component is selected from the group consisting of stabilized chlorine dioxide (SCD), metal
chlorites, and mixtures thereof.

9. The self-emulsifying composition of claim 1, which further comprises a cationic
antimicrobial selected from the group consisting of poly[dimethylimino-w-butene-1,4-diyl]
chloride, alpha-[4-tris(2-hydroxyethyl)ammonium]-dichloride (Polyquaternium 1®), poly
(oxyethyl (dimethyliminio)ethylene dmethyliminio) ethylene dichloride (WSCP®),
polyhexamethylene biguanide (PHMB), polyaminopropy! biguanide (PAPB), benzalkonium
halides, salts of alexidine, alexidine-free base, salts of chlorhexidine, hexetidine, alkylamines,

alkyl di- and tri-amine, tromethamine (2-amino-2-hydroxymethyl-1, 3 propanediol),
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8. The self-enulsifying conmposition of claim?7,
wherein the chlorite preservative conponent is

W@ edoeaoma0 f rom t he group consi sting of stabiliR€DUS2005/034055
chlorine dioxide (SCD), netal chlorites, and m xtures
thereof. 9. The self-enulsifying conposition of claim
1, which further conprises a cationic antim crobia

ted from { ISkl r . - :

T et hy T It ag g SRASRS ) Riricimy--sidencbis-(-octanamine
dihyshechofide,r hexgRethyldna oigethgds) andnbeir uolyndirs hdegipyadidinium chloride,

CHTRERIGIT i By Ev oL RO RO F T 7 ek ene
di chlior Tiese((WBdRifying, coagbyiiex aNekiny | eWBerbindH@ BhriRtant component

(PHVB), pol yam nopr o,glil bi guani de (PAPB), benzal koni um
a3 Ryidsophebif tpertign’ whieh icamprases 4| 18Rt PATheUdHePoyisral to the aqueous

phaded tﬁatgi lafddl @R %éc@?c? g?{é of gaﬁ] B}hlgéﬂl‘x%bic %bh%l’l e %ﬁrfac@lnké’clmponent

di- and tri-am ne,
qrzntgdiaverds-thyateoiey ofethhgil globuld@ pr opanedi ol ), Cct eni di ne

(N N e N | .
08 Toscsifemeyn e compeg i, o SRy 10 yhrpinflh apfitape component
chagigt assamialig]of dinb wdifatint erithdibe fineparedfhyié @p@ophobic portion of the

bi guani des and their polyners, cetyl pyridinium .
SDHIGHT et SRupipt B to RS GHTGA SesonhHeT Hif B GBR@PRobic portion of the

fghapepti des, and m xtures thereof. 10. The

sel f-emul si fying conposition of claim1, wherein the

sur f.dét Histsel e chmpostinefrdpmoldl evhpisint the surfisiaphcomponent
HRURE | 385381 1of SoP  ent ael, RIox) Al e .o
aqueoueggegﬂgg{e Ot¥ ﬁgto ?Iyalcgéﬂé’erq ? %gn({faﬁéecoﬁ%&%nglr]tcoglprlflﬁ% a first
Hygebphgtio ppitiop omtli 0 recofd tolfi said usuf facthsn tcompriFioni@ndecond hydrophobic

oriented fowards e interior.of the oil globule, 11
PR BRIt BB RYingns dPret ety Frihcinad he second
Hybi®pbhabid ggti@nt conponent consists essentially of one »
surfactant with the first part of the hydrophobic -
~ por t itérf oelferelsiiying acamaesitioh #eceEdng dp rdairod e igthsisomprising an
Adi@Bnd1 BE R G0N LB ﬁotf&;t &é?@wpygf?ﬂaﬁﬁ%eatfaﬂr.“ on of the
surfactant. 12. The se f15‘-erru sifying conposition of
‘¢l ai dt10ie splfremelsHyinh eomposttmotof nlaing dnylsrein thecwrfsétatt Somponent is

i.al f two surf.actants first of said
G PE R LBl R e 35 RP uPowhari abibte B s gy fom a
leassgmant tof0ahderlyxfidoinisbid SOBRE bed fAGy alc8Rs @Afn having from at
hydr ophobi c_portion, said first hgdtophobic portion
! wlwgt k¥ }Oo%?g@fboer?éqﬂﬁs; (rfgtoPoRchhaviRg & deashepe ester formed from at

1EEHRRNPRI WORAT I Bxidd 3nitsAnd & fead B ﬁlittgm:iﬁ @hain having from at least
conmposition according to claim1, further conprising

ahput alddiot 2% pribors Latemest (Ghe comaeunddesingoat 1gast end ether, witethor amide
fél%{e]:i'fﬁ)% Ltslke{slt gl%u't ?% 100 ethylene oxide units and at least one vitamin or vitamin
derivative; and (d) combinations thereof consisting of no more than two surfactants.

15. The self-emulsifying composition of claim 1, wherein the surfactant component is
selected from the group consisting of Lumulse GRH-40 and TPGS.

16. The self-emulsifying composition of claim 1, wherein the oil globules have an
average size of less than about 0.25 micron.

17. The self-emulsifying composition of claim 1, wherein the oil globules have an

average size of less than about 0.15 micron.
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14. The self-enul sifying conposition of claim1,
wherein the surfactant conponent is selected fromthe
w@e@dposensi sting of (a) a conpound havi ng at PEHREBE20051@34055
ether fornmed fromat |east about 1 to 100 et hyl ene
oxide units and at |east one fatty al cohol chain
having fromat | east about 12 to 22 carbon atons; (b)
a co d e O R from
eastCannus Eep e PRAPhIRR®f M, L FRG, bPhfihe g caioni
a’mnﬁncfraﬁﬁl)Coﬁrpbﬂan haiing deLB galhie cigniéitadtle asgheathan tin HPBtvalue of the
Hé% a}r bon atons; (c) a compound having at |east one
RO COBBYEN - or anide fornmed from at |east about 1 to
100- abhy hengeixd %ﬁéﬁhb§0(§ﬁﬁlsﬁﬂb theeREtenfIlefyWglcBRbBiRn of claim 1
vitam n derivative; and (d) combi nati ons ther eo
g BSPeonil FigTapPuliREOMPPEENEhan  t wo surfactants. 15. The
sel f 0 m [ e .
st f 207 e Uikt RS horP Br Wiy B e A el herapenti
cmmpsnemt lsn;gleoéd fromiths gro@REbndBtimnal cyEGHoridGorostdpdandins, Brimonidine,
IBf b‘{‘;SIf |ng conposition of claim1l1, wherein the
r’é’?%‘ ¥%ave an average size of |ess than about
0. 25 2 A ltldRapedifc cdigosidh fco@plidisd i isBgcmAREPSE tb@Positfon of claim
claim1, wherein the oil %I obul es have an average size
195 Turibercompaining B Serone thempaytie cOMPABAL. The
sel T 20 MlS it At URBSifidnC Bt Aflaif @u Mydherdid!Ithd! QEcond _therapeutic
conprising a cationic antimcrobial conponent havi ng
@mpphdBt isaklgeted frgmi the granp tonshiingheficy¢lheporiarprodti®landingBrohonidine,
anla%rpmoma ind StaL conmponent. 19. A ther apeuti C conposition
€ self-emul sifying conposition of claiml
and QJSHCeOIQdf eiekdzeg t dompeaa@o e Ndlaim?Q, wWikgein the self-emulsifying

‘thera eutlc ositign of claim19, wherein the
- SBPBY t“t“h‘é?Eﬁ’g‘ﬁjwséﬂﬁ‘ﬂ%éﬁtcop@%@rsé%t ed fromthe L
gr oup4CANSLbl NG 8fataY CAiOSROES rlsﬁi{go%hﬁﬂllls@&‘gxgnﬁe se f—emu131fy1ng
Bri noni di ne, and Bri noni di'ne sa 21. A therapeutic |

©oPPHET ofhaimonteran dldiduahia need lﬂleréﬁﬁl sifyi ng :
conpagsi "h{e‘%ﬂetf?éd & BiforA graﬁrﬁﬂ%?{e P 'f(? second

t her apeuti ¢ conponent. era eu ofrposi ti on
- of -c |261 mlefic;thMromlm 2l4h\ehe$<ﬁn: chednchhéuael Mammab nponent

is s mth istin clos orin,

pr os?gglg #ﬁg’u ﬁsﬁ]&g %?Iﬂgﬁfllﬂo(’}l REPEHPEs. |

: 23. TE@ &ﬂlgf arﬁHﬂ'pﬁhserddPrQ)n@ﬁiHFhoﬁcblﬁﬂ 6N aRd aCduffbdtink,component,
wherein the self-emulsifyin
. wherein the polar oil and the surfactant component in the oil phase are in the liquid
state;
preparing an aqueous phase at a temperature that permits self-emulsification;
wherein the aqueous phase comprises a water soluble polymer; and
mixing the oil phase and the aqueous phase to form an emulsion, without
mechanical homogenization.
28. A method of preparing a self-emulsifying composition according to claim 27,
further comprising forming a paste between the oil phase and a part of the aqueous phase and
mixing the paste with the rest of the aqueous phase to form an emulsion.

29. The method of preparing a self-emulsifying composition according to claim 27,

wherein the water soluble polymer is selected from the group consisting of hyaluronic acid
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conmpposition is a nultipurpose solution for contact

| enses. 24. A nethod of treating an eye conpri sing
w@cdioniosseri ng . the sel f-enul sifying conposi tiPET/082005/034055

claim1 to an individual in need thereof. . . . 25.

The nethod of claim 24, wherein the treatnent is for

dry eye. 26. The method of claim24, wherein the

di Vi r

e oty o o (o0 goREPRS PP 70, ecain

;mhhﬁphasghaﬂmpdp@yngwakpmﬂar oil and a surfactan®

conp and t he .surf act
conpaehie memethe i Bn5ed e RhupRE e S APb B cetuuose
Rhe@ekypichydmetgiEQiGepPhase at a tenperature that
permts self-enulsification; wherein the aqueous

hase
R onp il B TR arclasm R0 et g RebEtUier S fig H A0S PEG 40.
phas
ot e B N o g (o claim 27,
oireegia thie sgrfar tane Edmpoment sofisystagseptiathoafiong ontvacodadinty t o
claim27, further conprising formng a paste between
the oil phase and a part of the aqueous phase and
m xing the paste with the rest of the aqueous phase to
forman emul sion. 29. The nethod of preparing a
sel f-enul si fyi ng conposition according to claim 27,
wherein the water soluble polyner is selected fromthe
group consi sting of hyaluronic acidand salts thereof,
pol yvi nyl pyrrolidone (PVP), cellul ose polyners,
dextran 70, gelatin, polyethylene glycol and pol yvinyl
al cohol . 30. The nethod of claim 29, wherein the

cel l ul ose polyner ‘i s carboxynet hyl cel | ul ose or

hydr oxypropyl nethyl cellul ose. 31. The nethod of clalm
29, wherein the polyethylene glycol is PEG 300 or PEG
400. 32. The nethod of preparing a-self-enmulsifying
conposi tion according to claim 27, wherein the
sur f-actant conponent consi sts essentlally of -one or
two surfactants.
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