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preservative agents used to preserve the solution may also serve to disinfect contact

lenses when rinsed or soaked with the solution. Alternately, ophthalmic compositions
may include no preservative, but in such cases, the compositions are packaged in a
special container that prevents contamination of the container contents, an example being

single unit-dose packages where each dosage of solution is separately packaged.

Various preservative agents are known for use in ophthalmic compositions. Such
preservative agents should have a broad spectrum of preservative activity and be non-
irritating to the eye. However, many preservative agents have a tendency to irritate eye
tissue, especially at higher concentrations. Therefore, it is generally advantageous to
employ as low as possible concentration of preservative agent to avoid the risk of eye

irritation.
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U.S. Patent No. 2,230,748 discloses an impregnating solution that prevents rot

fungus in textiles or other organic materials. The impregnating solution includes sugar
or sachcariferous substances. Soluble salts of zinc and copper are disclosed as

ingredients in the solution.

A National Eye Institute Study entitled, NEI Study: Antioxidants and Zinc May
Reduce AMD Risk, Review of Optometry, pp. 138-49, volume 6(1) (November 15,

2001), concluded that high levels of antioxidants and zinc was believed to significantly

reduce the risk of advanced age related macular degeneration. Zinc was administered

orally in the study.
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According to one embodiment, the composition is an ophthalmic solution that
optionally includes at least one component selected from the group consisting of tonicity
adjusting agents, buffering agents, chelating agents, pH adjusting agents, viscosity
modifying agents, and therapeutic agents.

In one embodiment, the composition is an eye drop solution. In another

embodiment, the composition is a contact lens treating solution. Typically, the

composition is suitable for direct instillation in the eye without irritation to eye tissue.

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a composition that includes a preservative-

effective amount of a soluble zinc compound and has less than a preservative-effective
3
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the cell population by three log orders of the five following microorganisms,

ctive amount of a

Staphylococcus aureus, Pseudomonas aeruginosa, Eschrechia coli, Candida albicans,
and Aspergillus niger in a comparative composition that is the same as the subject
composition except that all zinc containing compounds are removed from the

comparative compound.

The term “soluble amount” as it pertains to a zinc compound is defined as an
amount of a zinc compound that either dissolves completely in the composition or
exceeds the saturation level by an amount that is not noticeable to the patient when the
composition is applied to the patient’s eye. Preferably, the zinc compound is completely

dissolved.
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cationic molecules in the same molecule.

In general, polyquaternium polymers suitable for use in the present invention are
a well-known class of polymers of which many variations are commercially available.
The polyquaternium polymer preferably includes an ophthalmologically suitable anionic
organic or inorganic counterion. A preferred counterion may include, but are not limited

to fluoride ions, chloride ions, bromide ions, iodide ions and the like.

For example, the polyquaterniums designated Polyquaternium-1 through
Polyquaternium-44 (CTFA International Cosmetic Ingredient Dictionary) includes a
number of materials that are useful, based on the present teachings, in the present

invention. The polymerization techniques for the preparation of such materials are
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JR). Such polymers are commercially available under the tradename UCARE® Polymer
from Amerchol Corp., Edison, N.J., USA. These polymers contain quaternized N,N-
dimethylamino groups along the cellulosic polymer chain. Suitable cationic cellulosic

materials have the following formula:
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In one embodiment, the cationic polymer is Polymer JR. In another embodiment,
the composition comprises a minimum of 0.001 wt.%, about 0.005 wt.%, about 0.01
wt.% or about 0.05 wt.% and/or a maximum of about 0.5 wt.%, about 0.1 wt.% or about
0.05 wt.% Polymer JR (including JR-125, JR-400 and JR-30M) based upon the total
weight of the composition. In the case of eye drop solutions, the cationic
polysaccharides offer the additional advantage of being further effective as an active

agent for treatment of dry eye. In one embodiment, the ratio of zinc compound to
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conposition is a m ni num of about about 0.01 or
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amine-functional repeat units are derived from one or more of the following kinds of

monomers: N,N-dimethyl-N-ethyl-aminoethyl acrylate and methacrylate, 2-
methacryloxyethyltrimethylammonium, N-(3-methacrylamidopropyl)-N,N,N-
trimethylammonium, 1-vinyl and 3-methyl-1-vinylimidazole, N-(3-acrylamido-3-
methylbutyl)-N,N,N~frimethylammonium, N-(3-methacryloyloxy-2-hydroxypropyl)-
N,N,N-trimethylammonium, diallyldimethylammonium, diallyldiethylammonium,
vinylbenzyltrimethylammoniumi, their halides or other salt forms, and derivatives

thereof.

A specific example of a polyquaternium copolymer is Luviquat™ FC 370
polymer (CTFA International Cosmetic Ingredient Dictionary designation '
polyquaternium-16 commercially available from BASF, Ludwigshafen, Germany) which

is the polymerization product of a mixture of comonomers of which 70% is



Car boner, Inc., Westborough, Massachusetts, USA);

copol ynmers of vinyl caprol actam PVP/ di net hyl am noet hyl
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tradenane Gaffix VC 713, GAF Chemicals, Wayne, New
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N-trinmet hyl anmoni um di al | yI' di net hyl ammoni um

di rrbdopt iy etiny fharridisi agid 1s prepspt B’e%lfﬁﬁl thant ERSCRpH enFsHymymount.
their halides or other salt fornms, and derivatives
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| nt er nat ronal I C In redient Dictionar
dedilghertidion hpeinediane bmumrdesred simebaiess pid/onrampbatiens of the

f r@%ﬁgﬁgF 1!3'3'1 ]\Mpr og@ftseﬁe P@?cr Efglﬁzoﬂﬁﬁ's Chrdts, AddBites, pl}tosphates

uct o ture of conohomers
vxhsxﬂ:ﬂate? 0%1«1@ \anahghle pifee.r Slpreferres tagran@e ¥ thehexamethylene biguanide

g B g R oG k. SRR b o osmocir™e

abog tb G%Q%ailp;y th/éedhegi‘rheth}ﬂeﬁwiigfamda'belymeﬂsyaiaineferred: angonent

may e enpl o In oSI t S In.a

ABRIiBebTa Btgue}n@m@?\)ﬁ avemglerular woss Rt 5y 1 Fou 400,000 as
0. 8lc1¥ed % DS ealemt PN 5 1bE430IAIWO 94/04028 the entire contents of which

are incorporated herein by reference. Yet another example of a known primary

=

preservative agent is various materials available as polyquaternium-1. Other primary
preservative agénts include, chlorhexidine as disclosed in U.S. Patent No. 5,453,435;
peptides as disclosed in WO 03/006046 and US Publ. 2003/0092612; peroxide and
peroxide producing compouﬂds as disclosed in U.S. Patent No. 4,899,914 and WO
02/40062; imidazolium salts as disclosed in 5,200,453; EDTA in combination with
scorbic acid as disclosed in U.S. Patent No. 4,529,535; and EDTA in combination with
propylene glycol and/or chlorhexidine as disclosed in WO 01/24837, of which all such

patents and publications are fully incorporated herein by reference.



wei ght of the conposition and/or a maxi nrum anmount of

about 1 wt.% about 0.5 w.% or about 0.1 w. % based
wapws/o9tee7 t ot al wei ght of the conposition. As POL/ES005/009742

the conposition has less than a preservative-effective

anount of a primary preservative agent. In one

enbodi nent, H e conposition has no primry
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ni telebyyeibicd teaoniPRgtion dhiserefered that thyiRytnY reservafiyg agent is
bi QUAR AenduRCthatdan bPRad pAf1RAS R e A6 iR thin &fo of S aureus, P.

al exi di ne, chl or hexi di ne, hexanet hyl ene bi guani des and

t hesrugipstylreek, C.affieass, apedoiiaet ilbis sredgrredilat thermslsichg .

T : . _ :

OB P8, LI ol B R0AI By g o
t homeloff §eurehs, it ebeginet, Bi epliafi dbicins, alded. égeand prappiifhe primary
bi_ guani de ¢ ' \ Il a .

P, SR S YRR 0814 EAAEISER, e n oo
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oS S B B Byt

pr(ﬁsﬁgﬁé{s@f\;iaﬁ& &gRiNe dnfourAlr i ous materi als avail abl e as

pol yquaternium 1l . Qther primary preservative agents

I ncl uderheGlhgih eotittbng emplyel is chosRbbdintht Sf thPatwait iMNention
5,453, 435; 8%ptid s.as disclosed. in WO 03/0060%% and
USSoplists, MAgaHirp e aredisas sikicgBedibe v h oro Rt e sy tetpgents

C O RN S 81 ¢l bRGd® SRshhitAInke Solutitak 6ot exddifpled 10BR%y 9djdsting
andWD 02/ 40062; i m dazoliumsalts as disclosed. in

5, oS ABeriEERgRnIshohebiBe AsnisoPH AIEHIME 8P ¢ISERsity medifying
S'o%ht@,sﬁq dieﬁllufc'teﬁs anceth€ ke, WRich4idPid $ha 32 op ARSI TengoBitions more

I nation w . o
comfortable to the user and/or more effective for their intended use.

The aqueous solutions of the present invention are typically adjusted with tonicity
agents to approximate the tonicity of normal lacrimal fluids (approximately equivalent to
a 0.9 wt.% solution of sodium chloride or 2.8 wt.% glycerol solution). Typically, the
solutions are hypotonic or substantially isotonic with physiological saline used alone or
in combination with other adjusting agents. The ophthalmic compositions preferably
have an osmolality that is a minimum of about 225 mOsm/kg, about 240 mOsm/kg or
about 280 mOsm/kg and/or a maximum of about 400 mOsm/kg, about 360 mOsm/kg,
about 340 mOsm/kg or about 320 mOsm/kg.
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propyl ene glycol and/or chlorhexidine as disclosed in
WO 01/ 24837, of which all such patents and

w@oinsiogawsT ons are fully incorporated herei n byPCT/US2005/009742
ref erence. The anount of the prinmary preservati ve agent
may vary depending on the specific agent enployed, but
in each instance nust be present in an anount no
gr eat eThé banpaitiohemey inalily ebebitihe ot seqecsteniog agengssin order to

defined above. For the aforepmentioned organi ¢ .
ebHEE SR DRY e it Agbmien hBr st B R T anp'grproin

p rd@ﬁ(ﬁﬁ% an(itifo‘ifgﬁ roﬁ%l&d’lbrgi Examplexofsich prefernd maferiak oy idclude, but
ppm abou p about 100 ppm ut. 0.1 . %,.
DSt B eyt gREE SEHALR b0 5 B ptivg)
Prafi@f 48 suhirtdden en BhOIB DindELSEH Medut O 1 &80 dbSutlisPe.%.

in an anount  that will at least partially reduce no

nor et RR_MmpbNRoMR! sush adiRUsus sbluti@ 8] £g 1548 the PresefiGhventiéh, may be
al bicans, and A _niger. It is preferrgg Ehat t he
privmlafechasdersrcordifipRnB b iont & YEEEPPF ANhIPIG gL f47ge of small-
Wigdolunft cohBfits iih bk I Yol iAHaGE30NA1 iHRIZE, SidtofiRmerfcadbe made
aureus, P. aeruginosa, E. bi cans, —andA.

; ] coli, C. albi
nifepen HDPE (pigh slewsiity pphyathiseneraly DPH (e densify polyethyisre):
a hAehe, " TERE DR A thi RRUFEE QMoo
tﬁ%ﬁ&?ﬁ%f%%é%g&ﬁg¥é{iﬁ -%rty)eight hourga%ndqﬁ%re 1 bottles
priefiag abiveniynahdisprosiag topasre gereciabyysusiable o use péih e present
ei.ght ,.ho P .t ' . . i
R 2B ARl LR SRR o,
i sbautmx i omitoée @pdwops BOBE eyabpegne8ds¥h about 70% about
60% about 50% about 40% about 30% about 20 % about
10% abotte ca8of abuatt la¥greatinglsolytions, thognsthogs and/or compositions of

preservative effectiv t j -
05 S B IR o TS AERAREOLM s )
C apkdlenss firmea ddint maeridlopreprecd bygrobaiesizationdd senylip eters, such as

R R R

adjilitvhé Rayla@e BidiludeHilicnt methagentes (3)csof] Iatdrapgl kgent(4) silicone
e Rt R N T R G
SEABEIENE A S S A R AT S
A0HLENA, HREdHelsMRMAbfihdits BRSEMikel PYlTictio Bysaii® containing water
typlcw1_,é%%uste§\Mth tonicity .. . L
in an equilibrium state. In general, hydrogels éxhibit excellent biocompatibility
properties, i.e., the property of being biologically or biochemically compatible by not
producing a toxic, injurious or immunological response in a living tissue. Representative
conventional hydrogel contact lens materials are made by polymerizing a monomer
mixture comprising at least one hydrophilic monomer, such as (meth)acrylic acid, 2~
hydroxyethyl methacrylate (HEMA), glyceryl methacrylate, N,N-dimethacrylamide, and
N-vinylpyrrolidone (NVP). In the case of silicone hydrogels, the monomer mixture from
which the copolymer is prepared further includes a silicone-containing monomer, in

addition to the hydrophilic monomer. Generally, the monomer mixture will include a

crosslinking monomer, i.e., a monomer having at least two polymerizable radicals, such
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agents to approximate the tonicity of normal | acri nal

fluids (approximtely equivalent to a 0.9 w.%
wa@odoandmn7 of sodi um chl oride or 2.8 wt. % gl ycerPOI/US2005/009742
- solution). Typically, the solutions are hypotonic or

substantially isotonic with physiol ogical saline used

al one or in conbination wth other adjusting agents.
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terepthalate) and the |ike. For eye drops, flexible
bot t | esThealvirapguidorperts picoma ke hpe Wbﬁm@ilmlw@reérlé a therapeutically
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three (3 neede
or oggnbaperEngeh et S AEARSE iR as PG E e o
C OfIR@Sinlaia@ifis, Glichtal @etp/bBBREE, mntia&mﬁds and cealy’orhxeanhydrase inhibitors;

applicable to the onventlon . cont act S. : . ]
D SoLS, L2 e o0t 2L SO 2% S0 g g -
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ang, Slikehash v OPfofEdphaamYE at@s. (3) soft, hydrogel

| enses, (4) silicone
As used herein, the term “ophthalmic composition” denotes a composition

intended for application in the eye or intended for treating a medical device to be placed
in contact with the eye such as a contact lens. Ophthalmic compositions specifically
include compositions for direct instillation in the eye, including eye drop solutions such
as for treating dry eye, and contact lens treating solutions distilled directly in the eye
such as for rewetting a contact lens while worn. Ophthalmic compositions also include
compositions instilled indirectly in the eye, such as contact lens treating solutions for

treating the contact lens prior to the lens being inserted on the eye.
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hydrogel |enses and (5) non-hydrogel el astoner |enses.
As an exanple, soft hydrogel contact |enses are nade

wW@bB008/09p6T ogel pol yrmeric material, hydrogel s bRCTYS2005/009742

defined as a cross-linked polyneric systens containing
water in an equilibriumstate. In general, hydrogels
exhi bit excellent bioconpatibility properties, i.e.
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will “include a crossllnklng nmononmer, | , ~a nononer
hattidrignsing 2 cenast lenso Aﬁmlyr?@m%fﬂhém@mf@ablg hassq pipeesity that is a
et Rvlieke & |abf&1@|1 o RN 3N b R of &'b%{ur ﬁet;pgnyO%B? oI YGR! The total

dlnet acrylate, and net hacryl oxyet vi nyl car bonat e.
Al areeuripEtveter iaitherpemppsitonsis o] |rm@1néum@t)r/ﬂﬂaamtr95 - ‘e owtet 0pp8 wi.%

t tion as a crosslinki
aggﬁgya#%M%ﬁﬁﬁyggﬂg conpo |%|§ﬁ gf one enbodfzeh? gpg
t he pr esﬁﬁgktgh@waﬁ 1 £8 SLgam% £5 {3k m‘t?naglfes&ll?ﬁll%nt%n b OMsified into

6, about or about The pH onposition of one
en@@dnmmtfacuntﬂ #aorpe e faptantsmesivniconrfictants apdempbelyté surfactants

abé) enc?lh uin tﬁetff)&igso&a 0n s%% ﬂlqg %Js%gﬁtl&?sy Al?‘r?on%qﬂ&g,'various
B nat e,

Suc ate, Citra
t r mﬁ(abtyniﬂs,om;wfe&rh y]assaﬁnd_nmmeaﬁrcmmesu(ﬁﬂa@s Badie}larlysrrfaotants which

al coho] s. and.var s. m xed osph fers
e PR e A R HE. O Sl s Slah have
KW’(M)UOSE]]@/ eex btﬂpﬁs&dfah &@ﬁﬁafctanﬁﬂéa&h@ apeiftf @rcdnpbsetions for
ferre en the servative a PHVB..
e BarBrE o e e  For RGPS TR YT 3y ention
m Rhﬂﬁ&bﬁé sulAOhts QuildbleVibr Pée @ a EbmdpodltiofacBEHinY to @he present

maxi num of about 1.5 w.%
invention mnclude materials of the type are offered commercially under the trade name

"Miranol." Another useful class of amphoteric surfactants is exemplified by

cocoamidopropyl betaine, commercially available from various sources.

Various other surfactants suitable for use in the composition can be readily
ascertained, in view of the foregoing description, from McCutcheon's Detergents and
Emulsifiers, North American Edition, McCutcheon Division, MC Publishing Co., Glen
Rock, N.J. 07452 and the CTFA International Cosmetic Ingredient Handbook, Published
by The Cosmetic, Toiletry, and Fragrance Association, Washington, D.C.

Optionally, one or more additional polymeric or non-polymeric demulcents may

be combined with the above-named ingredients. Demulcents are known to provide
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w.%or 2.5 w.% based upon the total weight of the
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no %ﬁgtl (?z(g(lgj’ lgg{dg%c% td'ggﬁréénfcﬂﬁi Ig)?élﬂllg 149?&% ; ers n%stemtwe
[ nMﬁnadyafstlﬂgwlthlaslé dbyewulsaélfenge dde avaloatiponeee cofiduated with 3

%{J%%Q%%ﬁ'% g% ?E}CE f %)PL}OI% eac nlga]ltﬁolgglﬁé B gl’g’lgl?ls %ful;hv li(e)P vr\}as tested
ageith 8 diffedt pesbadtich ofteacti lﬁt}to)gerad pigsitisng agent s,
buffers and the |ike that are known to be used

conponeRdcgeriaf cetlo mdtet g’r@m mgT@pdd Boy Abadhii Apsland aititemserature
for contact_ | enses. | es of suitabl for[%l ag E]Es 1
f ofngipg Ay’ Qﬁw%ﬁla ARtiET By wpp pog P Ziyntunea
| Nedils Rrerd %B@'ﬂ bn @aﬁﬁl&uﬁ DextrSse algﬁh@m&)%lan@ ata téM}iefalﬂer fanging

i ncorporated by reference as if set forth at |length
hefremri0°¢’r<e25§€?ab Py incehaas deyiat tinerreriof of Ao pilays Lrrlls were harvested

in from 5 ml to 10 ml of Saline (USP, 0.9% saline, with or without 0.1% tween), which
was added to each agar slant, followed by gentle agitation with a sterile cotton swab.

The cell suspensions were aseptically dispensed into separate sterile polypropylene
centrifuge tubes. Cells were harvested by centrifugation at 3000 rpm for 10 min, washed

one time and suspended in Saline TS to a concentration of 2 x 108 cells per ml.

The cell suspension (0.1 ml) was diluted with 20 mi of the article (test solution)
to reach a final concentration of from 1.0 x 10° to 1.0 x 10° colony-forming units (CFU).
Phosphate Buffered Saline (PBS) was used as a control article. The inoculated test and

control articles were incubated at a temperature ranging from 20°C to 25°C in static
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invention may be fornulated as a "nmulti-purpose

sol ution,"” neaning that such conpositions are used, in
woee@seoedi nent, for cl eaning, chem cal disinfRCI/US005/009742

storing, and rinsing a contact lens. A nulti-purpose

solution preferably has a viscosity that is a m ni num

of about 1 cps and/or a maxi num of about 25 cps, 50

cpsiltore. 26 tigpszero] henltod thelPBaEhesphatoBufiert BEP,ipH 7.Refrom the control

- O : _— : o6 9 o
TR P, T P EPT L Ry e Ft ol o
C ONW Sorbacieria HidrIaC fafiingi. THel babtedsl @lasasi weadineulfacsd atis e

in the present inventjion _are classified into cationic
s UPPREE R SnEtin FBRTD° S (1556 CHAREIOR BREGR FOmATPAL AHDS

a E'iHJ%R L€ SRALAG HRPIVERE DS C & iod
drlglsn%ci z}u %%%érgtlrgy ggtﬁgt? h%l?%egaggueogsgsol utions. Amgnrﬁgpeno
t henging fipindus 7slayf. act ants, which are classified into
cationic surfactants, particularly surfactants which

consi stSimflatdy, abdAyn @ ab 14 aderli vehme feom festartielpd wies agddedginto 9 ml
ty at i o _ . .

oy SSRGS o B AT A S R R R B B B in

c omipbsite GrORSA Farbactesa afdeRA &m fungl. yErerliapterialylai¢ssperp mcubated at

i nc] uded, as_a .conpongent,. of..Lhe present inventiaqn,
wibeE e wiERRRp e 401 ThAPHEPE gl 2 8o o 4 s,
C OPRR &1 F14168)w &6 GRUBA DAt GerkReatidt 6 1R RV BT to N5tk Weriod
materials of the type are offered commercially under

t Hengipg§emPaad deps. rldgisloping splopkeegsartisd ¢l ass of
anphoteric surfactants is exenplified b

cocoarmi laemdingly fbleranethe daydhiappling fest sy 4He &-ppgigted to

Vagil, OHR SOehBtionYaf r@H 300 e fo SO fOTIRAESpMIE @O bBanism. At
for use in the conposition can be readily ascertai ned,

i ntimé seyo.off mt fremflesy iveilvay capiiebyasaddeshto SfpphPB and subsequent serial
M ! { jefih SEESDNPE fingi. The bacterial
A EReO RS Plartd b o 2da R ias?iﬁon, M PUbl T ehi ng oo
CoplateGivere iRoibkipd hil te@peBRreamupinghfeorCIA tor35&¢ fataiporied ranging
Cosnetic | ngredi ent Hapdbook,. Published by The . o
CobBEI By Pt Anesk R e PRl BB ALCO TRV raneing from 20°C
Vwi%@S%?f&%per@ranBﬁ%'f&ﬁﬁi oy daf1€ or nore additional
polymeric or non-polymeric denul cents may be combi ned

Wi th the AboYe: PSR d nfI PORaHE RASticldard 8RS 9 RKIRF KRAWMAgley
to providewetting, nnlsturlzlngfand/or | ubricating

ef heutrnlizing eroth (OERY andhageits pesiabdifitiontvere plated in triplicate on TSA.

Plates were incubated at a temperature ranging from 30°C to 35°C for a period ranging

from 2 days to 4 days and developing colonies counted.

Based on the acceptance criteria for bacteria or fungus a solution is acceptable if
the number of viable bacteria or fungus recovered per ml is reduced by at least 3.0 logs at
day 14 and after the rechallenge at day 14, the concentration of bacteria or fungus is

reduced by at least 3.0 logs by day 28.

The results at 14 and 28 days for the tested solutions are shown in the following

tables, where “ND” denotes “no detectable bacterial levels.”
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Pol ymeri c denul cents can al so act as a water-sol uble
I ncl uded anong the water-sol ubl e

\

WO e®S0%i06y buil ders are the non-ionic cell ul oSPCT/US2005/009742

i scosity buil der.

pol ynmers |i ke nethyl cell ul ose,

hydr oxypr opyl
pol yvi nyl pyrrolidone),

hydr oxyet hy

cel I ul ose and car boxynet hyl
pol y(vi nyl al cohol ) and the

| cellul ose,

cel |l ul ose,

| | Rzamedh BassEawiulstidman Rler s or denul cents may be

e

npl oyed in a total

anount

rangi ng from about

0.01 to

abBalile 5. @nwtosi¥ien Sul Rrapuriies of Beamuplsdosity of the final

f prgreldiehi on is from aBIU% 10 cps to about 50 cps.
Cosddnirh Chpeide s such pe.2gh ycerin or propyl ene glycol
cepod A6idbe added. EXARRLES The fol T owi ng genera
ProsEEHBeadRS USed T ppogyal uat 1 ng the jpreservative
effHh§acy (PE) of var QY5 eye drop sof Uti ons agai nst
vy TCUS aur eu:obf\lu, 6 hrechi a col i
(A 8739); r’acuuun DHgs; gt uyi nosa (ATCC 9027),
Canrdi dl“- "‘io, 1578 )I'\I ?:20 3") and f-\:pc"gl | 1'us niger
( a%e$ ratEe coilectively referred to as
pathegeni-e—organt-sh .ueg precedure—ap plles to the FDA
r rk if] [ 1 [
P emar ket ot2 ca 339%?@&%5% 4%% %agce dgy%ge
W é!ﬁﬂlﬁlopﬂcqqﬁf}”m%hn L enhP2YSThe leval dations wer e
conducted with 3 se ara@'eDaIYﬁtq of _edeh test sol ution
for_each pathogenicl orgddagm Hach 1%t was|tested with
a different preparatioR8dfayeach pat Hebeni c| or gani sm
BaBtadoradnas ebrugingger ¢ qr'olmyson Trypt iND Soy Agar ( TSA)
s|ants at a tenperaturd4langi ng froMIB00C to 35C in an
i ncubator for a ting pexiiagsfrgm 18N o 24h. Funga
celTs were grown on| Sabewagsd Oextroge Agal (SDA)
S| Bfheechiy But enperaf ure7 papgdi ng Trom00C fo 250C in
ap incubator Tor a [inmaaapkiod [of 249 7 days. Cells
re-harvested Th ffomA gk, T0 [T0 m;7pf Sal i ne (USP,
0 U"/Obdlill(:‘ —W tir o ,WZISI'EWE..O' 196t M, which was
a gndzc'ia qlgzc}ﬁénagf: ) Ldlﬂl’y Dgﬂlsu'_,_L wed Lby6 gent e agl tation
& St et e—Ccottpn ?“‘liﬁﬁfys Fhe—cetH .Qauapc SI ons were
apeptiealty—dispensed—ipto-Separate Spef
pplypropyl ene 21 Days
28 Days 1.5
Aspergillus niger 7 Days 1.5
14 Days 2.5
21 Days 0.0
28 Days -0.3

Example 1 shows that the combination of EDTA, a composition with known

preservative activity, and Polymer JR did not have sufficient preservative activity to pass

the preservative efficacy test in the solution disclosed in Table 1.
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centrifuge tubes. Cells were harvested by

centrifugation at 3000 rpmfor 10 mn, washed one tine
wapasse®pended in Saline TS to a concentrati onPOF/UR20R5/009742

10 8 cells per m. The cell suspension (0.1 nl) was

diluted with 20 mMl of the article (test solution) to

reach a final concentration of from1.0 x 105 to 1.0 x

10BXaMPEE 2f RHFARGT OFiZINC CHBRATERIQN PiEat e Buf f er ed

Saline (PBS) was used as a control article. The

i NGt At Eunpositivn ambPropmtiesaif EaampleBes wer e i ncubat ed at

a| Ingrgdeenait ure r|@aWgi%eg from 200C tp 25C in
st gddiwe Whiatide. |AL220i mre zero, 1ml pf the PB (Phosphate
BuB&ied AciSP, pHo8®) fromthe confrol article was
di §aiied Bardth 9nfo.@fo PB and serially diluted cells were
plebgd Tn tripliigge on TSA Tor bacteria and SDA for
f p(ggmerlﬁ{e bactjgféAl prates were | ncubated at a
t FPRELRLIT € rangj g from 300Cto 350|Cf|or a period
r T™hg—Tronm2 5,0 4 days.—Fupgal plates were
[ aﬁﬁ”"“ “d at—a tf"(y!?'4 ature—rangrnyg from 200C to 25C
f |9d ranglngfrom2t07 days. Simlarly, at
d 14 ;.n volure—froem{est articles was
addedinto9 M ’i'm' Enrgley—neutral i zing broth (DEB)
2n1ql sezl altlli dil ut ed rﬁ}ﬁ‘%%g ggldRegllia ggxéé]mt rlaglt |e(r:;a;|e
p_&ﬂﬂ@’!ﬁ&@?@sﬂﬁ’f@%mp at Znaéﬁmpr t|1r4=Orargi ng from
3D0C to 35C for a perliod FaRsisng flr oD days to 4
days. Fungal plates vere #lnestsat ed atNB t énperature
rangi ng from 200C to [25C 3%Pays perli odNPangi ng from 2
t pPseudaysias Devginowi ng col dllags werle cb8int ed.
| medi ately foll ow ng theldbyysl4 slanpt.dng, test
afticles were re-inoqul atEdDiye gi vie fi.mal '
cponcentrations of frogm I1.£8m®ayk04 tjo 139 x |[105 of each
PERENGOENI o8 9ani Sm AL Thmpygero,| I gfromthe
| poculum control was aaaegnbg,su | ofNihB and
spbsequent SET rat—dir ot OFSDYRT € pi atgag M triplicate
ofp—TFSA—for—bacteria—agnd SHDL f unglNDlllt bacteri al
prHates;were -Aetbated—at 373 enpetr-at Urge T at ging from
3pbeidide dpges oo per--ot-angRg trofr2—days to 4
days—Fungal—plates—were 1% Whatedat -4 tenper at ure
ranging from 200C to 25C obays period L angi ng from 2
t b7 davs 28 Days 0.7 7
Aspergillus niger 7 Days ND

14 Days ND

21 Days 0.2

28 Days 0.1

Example 2 discloses the same composition as Example 1, except that 0.05 wt.%
of zinc acetate is present. The composition of Example 2 passed the preservative
efficacy test. Thus, the addition of zinc acetate improved the preservative efficacy over

the composition of Example 1.
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At days 2 1 and 28, 1ml fromthe test articles was

added to 9 m of Dey-Engley neutralizing broth (DEB)
waeasagmbn, serial dilutions were plated in trP@I/USRDE009742

on TSA. Plates were incubated at a tenperature ranging

from300C to 35C for a period ranging from2 days to 4

days and devel opi ng col oni es counted. Based on the

adoapie s e Edkitiof Zig Cldoridaat BREi a or fungus a sol ution

[ C able.if t nunbe bl e bacteria or
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—oetatt Preservative+Hffi cac Test Result
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f522 NS conpesi t' $+ h—krewnr—preservative activity
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a{cﬁi@é‘lﬂ_‘!{é&r;ppa the preservativel efficacy test in the
SdtEit i on di scl osed?8 Table 1. EXAMPLE 2 : EFFECT OF

ZI NC CI TRATE ON PE Table 3: Comosition and Pro erties

of Ef fi cac
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oﬁmdazi’ctcvmusawe@(arml d 1. BERespt tlhat ¥DP05 wt . % of

inc acetate is present. Th®agonpagsitildd of |[Exanple 2

assed the preservativie eliDagey tiest .NIPhus,| t he

ddition of zinc acetate RBDPrgyved |t he Deser|vative

[ Bdcn@s¥orRY BérubkBsc«CoNposi t71 Daysof EBxanpb 1. Bxanple 3.
ffect of Zinc Chloride on4Phaydablle 5:NOonpgsition and
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job)
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roperties of Exanpl e 3 TabiRyd: taijpd Prieservative
Eff Cacy Test—Resufts for 28‘—’&9&3 3 BEX@ppl e |3
d Echz‘f":c’ bC‘Ollc same _LUIIpUbI»}D%% l:xanﬂ;ﬁ)e I,| except
t —O1 Yoot—zine—<ht 91 yser p| :;Hﬁnt. The exact
cenpositoen—s—Hustrat 6(211']3' Fabte——5 Nf)l ow The:
28 Days ND
Candida albicans 7 Days 0.6
14 Days 2.6
21 Days 0.4
28 Days 1.5
Aspergillus niger 7 Days 2.2
14 Days 2.7
21 Days 0.4
28 Days 0.2

Example 3 discloses the same composition as Example 1, except that 0.05 wt.%
of zinc chloride is present. The exact composition is illustrated in Table 5 below. The
composition of Example 3 passed the preservative efficacy test even when the

composition of Example 1 did not pass the preservative efficacy test. Thus, the addition
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conposition of Exanple 3 passed the preservative
efficacy test even when the conposition of Exanple 1
waele@sngtepass the preservative efficacy test. AECES20051@09742
addi ti onof zinc chloride inproved the preservative
efficacy over the conposition of Exanple 1. The
detailed results are disclosed in Table 6 bel ow
Exeffpyhechioridgfifipovedthe Bionavabive efficaey aar BE cdapdsétion of Example 1.
COTROR il PesHRE, ELRRBLA #5101 s BYRP! © 4 Exanpl e 4
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pt the sol uti on shown
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solution did not

X 5t. The solution in
Exanple 7 is the sane as the solution in Exanple 6

except it contains Polﬁner JRin addition to EDTA. The
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C PRGBS BE D W5k ST Oged Uih gt prgduce a _
p eservatTve eftect —at—the pgpircular cyppent ations
| p—tre—soruttonof Exanpt €1 Daye €SO gt+oh—n Exa_rrpl e
8-s—the—sarre—as—the—solutiprn Exarpte—6—ptus zinc
(gppeeht-ori-de)—The ccnbi%g]?u” of zin@uznd DTA
pesYUEERES BPUSEPFat i ve of £iCa8y test—The solution in
EmynﬂﬁLQ_Ls_LheAyymLaqrtR%D@mI”irn A ¥Evanpl e 8 and
further 21 Days
28 Days ND
Eschrechia coli 7 Days
14 Days ND
21 Days
28 Days ND
Candida albicans 7 Days
14 Days 2.3
21 Days
28 Days 1.7
Aspergillus niger 7 Days
14 Days 1.6
21 Days
28 Days 0.3

Example 4 discloses the same composition as Example 3 except the amount of
sodium chloride in the composition of Example 4 is approximately twice as much as the

amount of sodium chloride in the composition of Example 3 and the osmolality is higher
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has the same anount of Polynmer JR as in Exanple 7. It

passed the preservative efficacy test. The solution in
wE2@spd®6710 i s the sane as the solution in Exam@l/Es®05/009742

except that it had one half of the zinc conpound found

in Exanple 9. It passed the preservative efficacy

test. The solution in Exanple 11 is the sane as the

S olnth¢ componitibix afiftamnpld4.eXieepinpbiitién ofExaagleongsiedlthe @éservative
the ne gonpound found in the solution of Exanple 10
anﬁfS%Q fourth of the zinc conpound found in the
sol uti o The 0s 2
Fai | ed TrierebrbBER: e urtgrroriits Soleobhet Helaetdn Toe o
Exanpt €0 4idl Tablet he Eﬁmﬁleaﬁ&eﬁrbﬁnﬁ alsolatiamnthatis epimpd as al 1
R e R TR AR
app@@%mﬂﬁ¢ah& nnglefl drHBre@f the zinc conpound found in
the solution of Exanple 10 andapproxi mately one-eighth

of the Hienelutiongouwndn Eaunagle i6ns thi eanse0dsulid DMutidh sEAHRIEample

9. The osmolal.ity was 224. faile JRreservative

of picicepy T geptionshoVaop Brstinte b pomsiE P b e ST R DA known
as aﬁthﬁcx@@ﬂalﬁdﬁ@ﬁy bt abaigehuiod Bidot phst 1he pRXEORte@Rfidabitest.

the solution in Exanple 13 did not have any Pol yner

JR  TheTieabhitib®ih ExanplanBhie shie dé the B6Ititidein Exhi Fle 6 except it
preservatlve efficacy test. The presence of Po f

enfrvdRsP lypaer JR 4& addjan to EDIHy | thecompmationeo z'l“oiw@r IR and EDTA

C ORI Sentrhichs SRk B s&IUHE 8 odubah pRsdPliNG 8RR Ge partlcular
material, includ |ng a cellulosic polyner will enhance

t heonserwdpnsan fhggolsfion eBlgxample B zi nc conpound. Exanpl es
14 and 15 disclose a solution that is the sane as _
Exanpl eltezolienpr Exampiessis ghesyap pithe sofptign indkampls® phisgzine
i Wc‘ﬁﬁ)rlﬁ@} e c& ﬁn&f&ﬁﬁ%ﬁ@%&’%?ﬁﬁa&@&Mletp?e%ErvatTJéeefﬁcacy
solutions 1'n , and 19 are thé sane as

t heestsol ut i ons |n Exanples 13, 14 and 15, respectively
except that the solutions in Exanples 16, 17 and 18

di d notThesatutiphingfspmplTons ﬂ&ﬁam psihg g@lytlortlhé%xsmplqt& apd gurther

Wi s R T ol 0'1:9?9@9469 $R as in Example 7. It passed the preservative efficacy

test.

The solution in Example 10 is the same as the solution in Example 9 except that
it had one half of the zinc compound found in Example 9. It passed the preservative

efficacy test.

The solution in Example 11 is the same as the solution in Example 10 except that
it had one-half of the zinc compound found in the solution of Example 10 and one-fourth
of the zinc compound found in the solution of Example 9. The osmolality was 231. It

failed the preservative efficacy test.

The solution in Example 12 is the same as the solution in Example 11 except that
it had approximately one-half of the zinc compound found in the solution of Example 11,

approximately one-fourth of the zinc compound found in the solution of Example 10 and
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16, 17 and 18 passed the preservative efficacy test

while the solutions with zinc and EDTA did not pass.
wab@ssewloet i on in Exanples 19 and 20 are the saPET/HS20051@09742

control solution in Exanple 5 except that the solution

in Exanple 19 contained 0.1 wt.% of Polyner JR and the

solution in Exanple 20 contained 0.05 wt.% of Pol yner

J REF B el Q05-pighthod s Finsc ompoBm TiAUNdTIh dhessolugipn ofExample 9. The

ExaumRiasy 8 2ad 120idahd 54 erﬁvg LARgLMALI ve efficacy

test. AUof the exanples show t hat zPne conpound has

pr eser ValisyRti&] il Gampleal iSHE Eaﬁhé‘%sctg@&%ﬁ}okqﬁ EQJhEple 1 grith the

preservative efficacy is enhance y the presence o

posperiton jirt thpselufereindixgmpled did fistdatmyany Polyoter hhEmcediition in

b i [ ound al one i n

e S A A PR R

arcihaircss the preservive séroaet dfthszinet@tiovadst dhk damsuggests that a

r y and/Qnr..ant i.m,crobi.al agents. Table 9: .
RO RENA. R e AlinE Ao TN AR e SR M B e Servative
1 GFetHcE of 4 zinCovmpmsind. i Bresnpdesd 4Rnd P& distles adluisamat 8%he same as
16- ugh.preferred enbodinents, have hee .
ool AN AT T BRARS nERRRSH PRn e e BSER e npgservative
appgfcaentest 0 those skilled in the relevant art that
various nodifications, additions, substitutions, and
the | i Kihecaintidys imBxtenphést 160 UT ardiclaiié ihd garhd £Thd ButRt fd t

o PHT 1 NSy E PN E R S a0 gt PRBEPIFS & hiand

cl1a8i di® nytotthinfaal EDWACISAAYRinghiatheisSluGibdiviBRul BDTA in Bramples
net h for. enhancing preservative efficacy of a

c Olr'?pg {n{q rpa&s&ﬁ.ﬁpipgqsmaqlwﬁfwlﬁ &s’rawhlle the solutions with zinc and
PrESEA Mt dovpasef f ective anount and a sol ubl e anount of

a zinc conpound, wherein the conposition has |ess than

a presany adliicrig Thaghley ® AADONLe ME sdndsithBdotrol solution in
preservative agent. 2. The nethod of claim1, wherein

t He@gPifc C6m) Glgﬁﬁ@w selutiop infgample\|carfeined @ ate.% of Pofymer JR and
Wﬁ@%ﬂ?ﬁlfi& Bl tlé-ZO Mﬂl@drilfédr@).GSrWt% AFPAF kA Mﬂﬂﬁlt &zinc compound

m ni num of abou

or EDTA. The solutions in Examples 19 and 20 failed the preservative efficacy test.

All of the examples show that zinc compound has preservative efficacy at certain
concentrations. The preservative efficacy is enhanced by the presence of polymer JR.
The preservative efficacy is not enhanced by the addition of EDTA. A zinc compound
alone or in combination with Polymer JR have a preservative effect and are gentle

preservatives relative to known preservatives and/or antimicrobial agents.
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0.001 wm.% of the zinc conpound and a nmaxi num of about
1 w.%of the zinc conpound per total weight of the
W@ vpgios? on. 4. The nmethod of claim 1, wherei PCT/082005/009742
zinc conpound is selected fromthe group conprising
zinc citrate, zinc chloride, zinc acetate, zinc
brom de, zinc fluoride, zinc iodide, zinc anmonium
suldbie &, Campmmtrmtandat’@pmnds dﬂHi@n@lehSa]ﬁreuglﬁlo The net hod
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el Tsgdi@si C| pol yner| 7. The [method of claim 6, whereijn
he Bropos|i ti®1®0 has ad.efoni mumodo about 0.80001 win.09% and  0.090

—+ O

Aex¢ M of GHP6ut [ 0. 6338t . Y% cBBPbni c c®¥Pul gsi @850 0.850

0
IyNﬁ?r1 based®3#pon!t 2200 | ght 9320 t he cHHBosIt | 8R20 g 0.220

]
T TT OO Ut T L} ] et TTTCT yoatct

Q The hina ~f Al

h t

he Bn;thnrl of r\l a1 5 nl lQO§Q'\Q OIIQIQS t 1 )pi rO'OSO 0.050
1
J

at-eri-al—is—Polyre R—9—The—-+ethpd €1
Z1x y 0050

FMods0 | 0.025

Do D
b =
h

hergLa it e conpositiom has—agghdr mum of — 0 90T Wy 90 0.020

nd—g,graxi uny el 075 Why % pol yier JR bgse€d Uporg ghe 7.00

| @smdKgwher eitn the céhpogiti®a i s| an28pht hal nd3e 230

ol ution. 1. The method off claim1l, wherein the

OBga@akidd O f UrtNer conpri ges at | east one gonponent
elepet ed fromthe group consisting pf tonicilty

P
T
n
W
a
tot@hoey ght of theé conposiftion. 10 The nethod of
C
S
c
S
a
p

djuigsltvinag _ageeitas, buf Fleari ng a?ﬂrt s, | ch€kating aents| clear
H BEdjetrdit | ng Falddnt ¢ TAledcodi tyailshd yiPﬁﬁjednnnnf Rassgd Passed

t her apeutic agent s.12. The nmethod of claim®6, wherein

a tad fo: Oéo@agﬁmh@alﬁqirweﬁws %@Eﬁarﬁgﬁsseﬁuaﬁ in the

conpositioni1s a mninmimof about 0,001 and a maximim
of ahnut 10 Exanolefthe | pBtaald 1of | cPapple 1B |f Jxanpierl4 | Example 15
co ‘%‘T“ﬁg a therapeutically effective
Sodlum Borate 0.090 0.090 0.090 0.090 0.090
Boric Acid 0.850 0.850 0.850 0.850 0.850
NaCl 0.220 0.220 0.220 0.220 0.220
EDTA 0.050 0.050 0.050 0.050 0.050
Zinc 0.0125 0.0065 0.025 0.0125 0.0065
Polymer JR 0.020 0.020
pH 7.1 7.19 7.12 7.20 7.22
Osmolality
(mOsmo/Kg) 231 224 £ 227 223 223
Observation
before
autoclaving clear Clear Clear Clear Clear
PE Results Failed Failed Failed Failed ' Failed
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anmount of therapeutic agent selected fromthe group

conprising glaucoma agents, nuscarinics, carbonic
wa@pivgde@s®e i nhi bitors, dopam nergi c agoni sts aPdI/US2005/009742

ant agoni sts, antiinfectives, non-steroidal and

steroidal antiinflammatories, prostaglandins, enzynes,

growth factors, anti-allergies, beta-blockers and

mi Kahle bk Gerdpassiens wa]tRIOMIQSIWéEMPleSlW-ZOAn opht hal ni ¢

cqnpositi Ot ! g _wat et
x1 1p. E ! le 18 Examp
pr C?n%{.e&ghltg 4 pCeL,LEi e ?J%lnlﬁail‘l’% %?(agl%? ubl € éllu}.?rll? Sf Ex&mple 20

ziinc (\gto,ggpound t he ophthal m c conpositi cn corrpri ses a

I TN T T ESgRyati Ye-ef fogctive grggnt T TTi 50

gLa@ 1(}1014[]:1du Oro alre nclr(ygs:—)mnu Ti UIbIS(Sé)IIpLUIIuO 85b° The 0.850
c rrpOﬁldll orof Gl arn - pperern éSO ramiie bb)&%uui‘ld i “'220
it TXL atence—state—1to—The \,ﬁ'ﬁ"puaiti Oi"iosuf etai 0'050
14; etetH—the—conppst-ti-or—has—a—mn-rgm ot28bou -
0.0 - w—Ssrant—a—trext-rm-of—abput—1 W% of thez{nc
corpofRtpert 5031 wei g8 the 88%posiltion 17 | The
comPBEr R of claim 14 wherein the zidc P?\lﬂgmm"l i §.050
selected frlomthe group conprising zinc|citrate inc

chloride, 7inc aceta zinc bromde, zilnc fluoride,

D

zilnc_iodid zinc anmmoniumsulfate, zing nitrate and

zilnc odUl f atle. 789 The compbsit]| on o3 cl ai m 48 wher eidavs

t he Osoghibsi|t i on conprises a po|ycationig materiall 19.

ThemPewiem it | o2bf clai n?¥8  where?'8 the polXtatipnic22!
material includes a cationic pplysaccharide. 20. [The

cc BEFH on of claim 19, wherejn the catlionic
p 1 ysacchari de | ncI u:Ies q catl pni c ceI | ul osbearpol y e

ﬁ

]é el po 313 An—of | ai 2 v"% +Hor C'lear
P lt d ] , Cl CI | | A Y | LILIL)
ce H—ulﬂesesu.sb pol ya.s.sec Hs—AeFYded intHe corpoti¥ionli o Failed

an anount having a m ni num of about 0.001 w.% and a
Although preferred embodiments have been depicted and described in detail

herein, it will be apparent to those skilled in the relevant art that various modifications,
additions, substitutions, and the like can be made without departing from the spirit of the
invention and these are therefore considered to be within the scope of the invention as

defined in the claims which follow.
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maxi mum of about 0.5 w. % based upon the total weight

of the conposition. 22. The conposition of claiml18,
wob@se916t he pol ycationic material is Pol yner BE/BS2005/009742

The conposition of claim 22, wherein the conposition

conprises a m ni num of about 0.001 w.% and a maxi mum

of about Iwt.% Pol yner JR based upon the total weight

of the material. 24. The conpadiAIM$ of claim 14,

wher ei g&e co g{)gsnl on further conprises at |east one

componelt*'sef &Ct°%€d* f r om t he group consisting of

tonicity adpMﬁbﬂﬁ@ﬂﬁ@ﬁmﬁﬁmgbﬂ%&ﬁﬂh@@ﬂh@@nﬁ&moﬁmeﬁﬁ&ing

agents, ustin ent and vi t di fyin .
acamtgisrBan N L e s i SR etk a e
f OfMpdun@ WHRyen Ghe @PmpEHitibhihadlessABan al; Ibresemﬂp@s&éduoa af@bunt of a
claim 14, having the formof a contact lens treating

soP’%if“?‘réSﬂ?reS?Va“"FW@erEorrp05| tion of claim14, being

sui table forrndinfeditdd dfBRich I | vtekd the Birk REmPYiAA fhB8H2 valence
causing irritation to eye tissue. 28. The conposi tion

of Stglfai m 14, further conprising a therapeutic agent
sel ecteg fr %H&%m&%%ﬂnﬁ@%ﬂe%ﬁﬂﬁ B SHi RHORNR nBRSRAhSof about
muscarini cs, carbonic anhydrase inhib |tors
dopaed W“e%gqf@hea@mﬂogmgumq@danﬁq;g@mn 6f about 1 wt.% of the zinc compound
an Ny M=Tcy ST ATA-2- M aTol &roidal and steroidal

{)é”é?]lvgrrén; o?legs Bos;r?llci)st agl andi ns, enzymes, growth

f act or 4. antlhe arhdﬂmdgnf eblm bevlerdin theleamcsompelindiixselacd from the

E)Sf)) ](c:c')ar{q%tsin 'Aéii'nc(:)ca%]:}t%I gval cﬁloﬁ?em%ﬂ'l% 'a&éteRQ zﬁlglmcgrhlﬁla TWhe fluoride,
t hﬁ'nazmﬂim el dnymerﬁlﬁmcsu]faxe zalmumtq andrzdlcaulfate

preservativesze Ct,i ﬂ]a sol nount o .
a zinc ég on‘pi&lﬁ %gﬁl \f‘ nE,O eaegn © CﬂmB?SltICil’l COl’lpEée’S apoiycatlomc

whegetisl. t he zinc corrpound is in the +2 val ence state.

6. The method of claim 5, wherein the polycationic material is a cationic
cellulosic polymer.

7. The method of claim 6, wherein the composition has a minimum of about
0.001 wt.% and a maximum of about 0.5 wt.% cationic cellulosic polymer based upon
the weight of the composition.

8. The method of claim 5, wherein the polycationic material is Polymer JR.

9. The method of claim 8, wherein the composition has a minimum of 0.001

wt.% and a maximum of 0.5 wt.% polymer JR based upon the total weight of the

composition.

10. The method of claim 1, wherein the composition is an ophthalmic
solution.

11. The method of claim 1, wherein the composition further comprises at

least one component selected from the group consisting of tonicity adjusting agents,
buffering agents, chelating agents, pH adjusting agents, viscosity modifying agents and

therapeutic agents.
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31. The conposition of claim?29, wherein the

conposition has a m ni nrum of about 0.001 wt.% of the
waems/ogorpound and a maxi num of about 1 wt. % OPCT/H82005/009742

zi nc conmpound per total weight of the conmposition. 32.

The conposition of claim29, wherein the zinc conpound

is selected fromthe group conprising zinc citrate,

zi nc cHRor i ke meihod oficleinag ,evhemiimLrabip ofizideto piyrationic material in

fluoride,.zinc iodide, um.sul f at.e Lpc

o s 3t gp S5 BOTRA RSB R B 102 ai m
29, whanei n’[hhﬁlemﬂpﬁsmﬂ DAnGierpimadiga thehjyadtdlgrifiective
mat eri al osi.tion of claim 33, vl\herelnthe

Pyt ?f&h?fepeﬁia‘f APETIS R RES ol EorpAe elaucoma agents,

PO & aeEha Eard@ué%&myailaee ﬁmﬁn@@ | dob@tinergicClgBhilks 3A4d antagonists, anti-
wherein the cationic %saccharlde i.ncl udes, a

c affestives rograisspigalisnd 5*61 puti-lgfammArie, Rios @ plRg s Graymes,

cl Qbﬁkﬁfﬁetoﬁé‘%%ll@rg‘id@ebe@@mﬁ&&ﬁ An@Mik@fes andbHBTHROAS thereof.
about 0.001 w. % and a maxi nrum of _about 0.5 wt. % of

cati oni'é- celmaApbdrknip spppasition ﬁe@eﬂ%%\ﬁatﬁlrﬁéldta@ff%ﬁprvatlve~effectlve
w&ﬁﬁeﬁ{d sBﬂl%lth%dﬁHPJf 2. 78 colipEurRIOfHe %ﬁlﬁtﬁélﬁﬁb &inp%glﬁbmompnses

rein the polycationic nmaterial is Polymer
38 leFharcprpisoative-elfectiie amedntrpRan angpeniyh ghaddinium qnqmmmary

of .0, B&m%‘{“é ARd a maxi mum of 0.5 wt. % Pol ymer JR
based upon e total weight of the conposition. 39.

The condosi tlihenompostlomioficiaim 14wdersimthe hiac compoysil is ipmhe +2

fu Vaeqle:gstaten'prl ses at | east one conponent selected from
the group consisting of tonicity adjusting agents,

b uf f e rivg adas t&npqsiteinaif clign & evie=sin qth@dpqsetonmgs a minimum of

J,SCOSI t m)dl ng a
BEQ Wo‘ﬁt (/Sfan FQ} {% }ltglg %ﬁ g%ﬁ‘lgrz%ﬁc c]pmgound er total
drw&gﬁﬁﬂfuieldompoﬁndn. The con”p03| tion of claim 29,

having f he fT 12 rcrg)rg{)os%mn ofc alm léll %re'inr t g tzfn(r:] gorﬁ;%ulrjltd 18 selected from

the group comprising zinc citrate, zinc chloride, zinc acetate, zinc bromide, zinc fluoride,
zinc iodide, zinc ammonium sulfate, zinc nitrate and zinc sulfate.

18. The composition of claim 14, wherein the composition comprises a
polycationic material.

19.  The composition of claim 18, wherein the po‘lycationie material includes a
cationic polysaccharide.

20.  The composition of claim 19, wherein the cationic polysaccharide
includes a cationic cellulosic polymer.

21.  The composition of claim 20, wherein the cationic cellulosic polymer is
included in the composition in an amount having a minimum of about 0.001 wt.% and a
maximum of about 0.5 wt.% based upon the total weight of the composition.

22.  The composition of claim 18, wherein the polycationic material is

Polymer JR.
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42. The conposition of claim?29, being suitable for

direct instillation in the eye without irritation to
wey@snymsue. 43. The conposition of claim?29, MEUS005/009742

the therapeutic agent is selected fromthe group

consi sting of glaucoma agents, nuscarinics, carbonic

anhydrase inhi bitors, dopam ner c _agoni sts_and

ant agord3st s, Thagempesitioaof plaie 22, Gﬁﬂdelt@ﬁ&Olnpﬁses a
St SERndAlor 30ut 0 'OGf W%ﬁgrﬂl&ﬁnur? ()P%oﬁg er JR based upon
enzymes, growh factors, anti-allergies, bet - bl ockers

anitie tatstveighs obihe matsmigk nat i ons t her eof . 44. A net hod of
treati NG an Qg '3&9@65!{[10% o(fgﬂgﬁ tiﬁ %e?emg ?c%}tion a{"urther comprises

admi nistéring a ¢ osition conprising wa
t hetegsburtei ooallpblyentaieteetﬁti iffpe1 thergronp cofsisting btfdmaipiauztdi gsting agents,

g]fe %Egl eant ghe a?m ate!nys fL]gtgtEn:,%t%e gl Lél.lshscos trﬁoddfy%g agents.

claim % V\A‘[éteeompdisﬁtmnzxf oking Mpﬂunglthesfomnoﬂdn&yd-ﬂrop solution.

val enc ta 46. The n the
conpos 25 on SN ARFER C4BBUE BOu the GrBe! Prcrtating
zi gtutipanpound per total WGI ght of the conposition and

a maxi nym of__about 1 w zinc co und. per . .
Cotal vl ghTiEeoBheiogs sl iy 14hcins Syl REG G ltion in the
cl gjerwifibut MGhEiratibieoZyaassa@mpound i s sel ected from

the group conprising zinc citrate, zinc chloride, zinc

acet at &28- zi ridie 5PgResEion o5 platm 14, deihen somprising 4 therppRutic agent

Zi Qe AR 1 gfddk fc@ﬁs?stlng bNGatbinh 3k &t Bk st s, SHIbbAL @nhydrase
48. The net ho clai m44, wherein the corrp05| tion

c o\ﬁbtbitg‘@sd@amemftgoéﬁts@ntiraltt@a%qnlﬂs anfpinfepfeespanhgoigpl and

cl V -

! o e RO 0L SRR Bl s
49bet%hle>p]edrmltdheixwmmh%¢qfi on has a m ni num of about

0.001 w, % 3y .% cationic
cel | ul OSI c po’I0 il %gg@gﬁﬁgg)%k&tgﬁéng %al vvei ght ofthe

conposi water.

at least one therapeutic agent in a therapeutically effective amount; and

a preservative-effective amount and a soluble amount of a zinc compound.

30.  The composition of claim 29, wherein the zinc compound is in the +2
valence state.

31.  The composition of claim 29, wherein the composition has a minimum of
about 0.001 wt.% of the zinc compound and a maximum of about 1 wt.% of the zinc
compound per total weight of the composition.

32.  The composition of claim 29, wherein the zinc compound is selected from
the group comprising zinc citrate, zinc chloride, zinc acetate, zinc bromide, zinc fluoride,
zinc iodide, zinc ammonium sulfate, zinc nitrate and zinc sulfate.

33. The composition of claim 29, wherein the composition comprises a
polycationic material.

34.  The composition of claim 33, wherein the polycationic material includes a

cationic polysaccharide.
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51. The nethod of claim 48, wherein the polycationic
material is Polymer JR 52. The nethod of claimb51,
Wob@se9761 he conposition conprises a m ni mum oPCOUSDAS/009742
wt. % and a maxi numof 0.5 wt. % pol yner JR based upon
the total weight of the conposition. 53. The nethod of
clai m44, wherein the conﬁosnl on further conprises at
€

| east offe cOmSEABRLSIts of sl 34, rilraihibe grtins aGchanideg

of 1nE1‘aaést éaﬁoﬁghaﬁﬂdsf&%o ts, buffering agents,

chelating agents, pHadjusting agents, viscosity

rmdl fyiifg agjlémcsmmﬁetlomr@ Flape Aleergeﬂi!P sompoafitionHas a minimum of
F %]f&zlt‘% %Afnaxm{?ﬁ gf aﬁ])oﬁtn% {ivp% @%@M&oeﬂ%ﬁ% olymer

rom e group conprising glaucona &

w@@adummbqtowwbmhi@tmqse i nh| bitors,

dopam gi - .

anti -infeéct CT\P%% 8ﬁh§)stﬁ[§0§1 %2918;%35? glp 81|y(c;la§1°macr¥’fe}tena1 8

i nPélgmmmdRor i es, prostagl andi ns, enzymss gr owm h

factors ~ant al | ergi es et a- bl ockers_and ni xt o
t her oor 35 25 TR SeBRBRRe s 373 PR A AP oG a6 and o
c eﬂnb}dh@l&ﬁofmﬁ WaRrPolymebr AR eded Dpen téhérmﬂa[ltweﬁght af the B@nposmon

compound. 5 The co itiop of clajmb55, wherein t

e obon e EEp R AT coing 9. Qe S pamposiom fiher bomprises
C O4&St &ﬂeaﬁn%fm&lk Sldtted FionVe ERLP co B LEOPPOSILY AJusias ag?ents
m ni nrum of about 0.001 wt. % of the zinc corrpound

and
b EERRE GEenk Shalating ggends, B agiHging agents, %%%fﬁﬂ%@?dlfya%geagem&

wei ght af t g eCompastidnl $?01aR$29, hAGing HXROSH bt My firopselulldn.
55, wherein the zinc conpound is selected fromthe

group cHnpr iiergmpesiionaf elage &9 haying therpist pirecontapiiens treating
acghtoh: zinc bromde, zinc fluoride, zinc iodide,

zinc ammonium sul fate, zinc nitrate and zinc sulfate.
59. ThedX onﬁ&lgucpmpwtmm of Plaiom? % Heingyeitablenfor diecctmstilpfipe in the

R Bl Skl 'GF about 0. 001 wt . % and A

43.  The compos1t10n of claim 29, wherein the therapeutic agent is selected

from the group consisting of glaucoma agents, muscarinics, carbonic anhydrase
inhibitors, dopaminergic agonists and antagonists, anti-infectives, non-steroidal and
steroidal anti-inflammatories, prostaglandins, enzymes, growth factors, anti-allergics,
beta-blockers and mixtures and combinations thereof.

44. A method of treating an ophthalmic condition comprising administering a
composition comprising water, a therapeutically effective amount of a therapeutic agent
and a preservative-effective amount and a soluble amount of a zinc compound.

45. The method of claim 44, wherein the zinc compound is in the +2 valence
state.

46.  The method of claim 44, wherein the composition has a minimum of
about 0.001 wt.% of the zinc compound per total weight of the composition and a

maximum of about 1 wt.% of the zinc compound per total weight of the composition.
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maxi mum of about 0.5 wt. % based upon the total weight

of the conposition. 60. The conposition of claimb55,
wob@sedT6t he cationic cellulose material is PoP@IES2005009742

61. The conposition of claimb55, conprising a m ninmm

of 0.001 wt.% and a maxi mum of 0.5 wt.% Pol yner JR

based upon the total weight of the conposition. 62.

The corfjosi tThemetifodoff elpim 46 Whatesr e mint hempamg dsictecod from the

f ﬁétmgpeéom n"Pn & &Scu?atte z@@%ﬁloﬁﬁ‘e tzﬁle "%%Ré" %nc%?orﬁ‘aé ezgncff{u%g]de
b uﬁﬁcerodrdg, :agmnmommh ehlétd, ngc ageid em,d zjoid sakﬂgtelst | n g

agents sco

canposiqh on 1 i BB 1L RPRE Sapiion ey

dr edya€ibunit infareriab4. The conposi tion of claim55, having
the formof a contact lens treating solution. 65. The
composi tion table for direct

i nstil 14 orﬁf ﬁge{t}?pgrgéglgl%ﬁ)f ngglten* ip p?]é{fqhaﬂlctr@tw 1s a cationic

tl&ﬂu@m%lym'@he conposition of claimb55, further
conprising a ther apeutl cally effective ampunt of

t her apeiti c Agarpthadef glaioadp, W’G’Eﬁ"f‘t fhe cofrRAsHioRdAs? winigym of

of 213k 201601 1. ‘%%Hta%axﬁﬁlﬁl@ 81 dbBiaBs W B AR RS ner based
i nhi bitors, ggam ner gi ¢ agoni sts and antagoni st's,

anunonithe total wgight ofifescomperiBo®Mal and st er oi dal
anti - i nfji anm@gf, étl%%l’of %ﬁ?ﬁ@gxll@f&% ] go@%ﬁéﬁﬁ%aat&fa@i’é'tl’l&lymer JR.

factors, ‘anti-allergies, béta-blockers and m xtures
t her eof32. 67. T11A11pnt1m§1e>§slamﬁl vetkeieirytha nompisitivalcanprises a minimum

co lTide@d 1t \JV%Q% an@ an n?fn&%fﬁﬁ)aé: \8?2 Sﬂe Tmae Iﬁ%ﬁseﬁh&%@n %Ie tdﬂl)%‘lfqu‘lt of

an aqgueous$ so ve conpri sing
prmseompd)siitimeffectlve am)unt and a sol uble am)unt of a

R L TR g —

pr Rag ovatinvgnagenlicte®Bom Theesr@urpomesistingfof (deniim aﬁﬂlsting agents,

Whl%fgelrinng tageentsz, Icﬁe(iatmg ng&lflsrngiagjuistﬂlgt a?;entg 2\71s\</3351ty modlfymg agents and
therapeutic agents.

54, The method‘of claim 44, whefein the therapeutic agent selected from the
group comprising glaucoma agents, muscarinics, carbonic anhydrase inhibitors,
dopaminergic agonists and antagonists, anti-infectives, non-steroidal and steroidal anti-
inflammatories, prostaglandins, enzymes, growth factors, anti-allergics, beta-blockers
and mixtures thereof.

55. A composition comprising water, cationic cellulose polymer and a soluble
amount of a zinc compound.

56.  The composition of claim 55, wherein the zinc compound is in the +2
valence state.

57.  The composition of claim 55, wherein the composition has a minimum of

about 0.001 wt.% of the zinc compound and a maximum of about 1 wt.% of the zinc

compound per total weight of the composition.
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state. 69. The process of claim67, wherein the

conposition has a m ni nrum of about 0.001 wt.% of the
waems/ogorpound and a maxi num of about 0. 001 w PO6/US20051@09742

zi nc conmpound per total weight of the conmposition. 70.

The process of claim67, wherein the zinc conmpound is

sel ected fromthe group conprising zinc citrate, zinc

chlori dB. ziThe campesiion of zglaig SHrvderadethe zinn cohpamdiitie]ected from

zi -Z1 [ | f.at Lhc nitrate and

i {1}&% gjg 81? £ xt%gnél}g%ngq %@ pérllﬁt;gccsélgbgldg,fz?nﬁ acetaf:eBZ}nc lfrom%che zimc fluoride,

c onpe iodidegzisdahmgniem palifaje atnc mitrate ardtzarcisalfate.72. The

process of aim h catlonic

is a ca |onﬁ%‘°8?Pm?%§‘§CEn 5t qwﬁ?§xwfﬁgmﬁVﬁggP§c ?bnwrm

c| mchnde®Rin thmmnmosntwmm an@NMOOst Hanvmg a@sinfund A ubow0.000 wt.% and a

about. 0.0 % a a xi mym of abqut .0.5 wt. %

D= BBHTEBERT PR F PR bR ghe™ B (CHa 6 EpBhsitps:

The pr osess Wik composifionlof clahie b §iwhetdie the @hitmat delilo§e material is

ma erlal is Polymer JR 75. The process of claim74,

mh HEPH ¥he conposition conprises a nini num of 0. 001

. % ang. a mncmﬂmsﬁfon%félam«ﬁ 550:BRbMEE: &Bnaaﬁm 0WRPRt.% and a
the total weig of the conposition. he process.

of maxigm oP.5 vm‘érP@#Wea IR Besed vgen Hp Ff&aldtﬁ‘ﬁ%% {fe pgnposition.

pol ycatgxoni th%t)ﬁf)d)sﬁion' ol 5§, %Héﬂ-;ffﬁ fnk @&nb&ltﬁ)n%ﬁie%%pnses
of about 0.001 and a maxi num of about 10. 77

pr Ydeastonsfeoppanant splpctef @Whtéfs ZOYRPPISEHIing o%tqmmgadaushng agents,
S5, SRTIERL Ll T LI 1 U0 i M
chel at iG¥g agTéantcsmpfpsmoadaf glgtnll hYy hayeaths fomi efoiye yrop solution.

modi fyifHg a%%@t ﬁ(%;%loﬁl%?rﬁﬁl? b Ih%w?g S rm %tg'a, con Ellgt lens treating

process oOf er conprrsing a
t hehapeut i cal | y

65.  The composition of claim 55, being suitable for direct instillation in the

eye without irritation to eye tissue.

66.  The composition of claim 55, further comprising a therapeutically
effective amount of therapeutic agent selected from the group consisting of glaucoma
agents, muscarinics, carbonic anhydrase inhibitors, dopaminergic agonists and
antagonists, anti-infectives, non-steroidal and steroidal anti-inflammatories,
prostaglandins, enzymes, growth factors, anti-allergics, beta-blockers and mixtures
thereof.

67. A process for making an ophthalmic composition, the process comprising
the step of mixing an aqueous solvent with a preservative comprising a preservative-
effective amount and a soluble amount of a zinc compound wherein the preservative
does not contain a preservative-effective amount of a primary preservative agent.

68.  The process of claim 67, wherein the zinc compound is in the +2 valence

state.
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effective anount of a therapeutic agent selected from
the group conprising glaucom agents, nuscarinics,

W@ 2005091067 anhydr ase i nhi bitors, dopam nergi c aPONUS1085/009742
and antagoni sts, anti-infectives, non-steroidal and
steroidal antiinflammatories, prostaglandins, enzynes,

grow h factors, anti-allergies, beta-blockers and,
mi xt ur 8- t h&peptocess of claim 67, wherein the composition has a minimum of

about 0.001 wt.% of the zinc compound and a maximum of about 0.001 wt.% of the zinc
compound per total weight of the composition.

70.  The process of claim 67, wherein the zinc compound is selected from the
group comprising zinc citrate, zinc chloride, zinc acetate, zinc bromide, zinc fluoride,
zinc iodide, zinc ammonium sulfate, zinc nitrate and zinc sulfate.

71. The process of claim 67, further comprising adding a polycationic

material.

72. The process of claim 71, wherein the polycationic material is a cationic
cellulosic polymer.

73.  The process of claim 72, wherein the composition has a minimum of

about 0.001 wt.% and a maximum of about 0.5 wt.%, based upon the total weight of the

composition.
74.  The process of claim 71, wherein the polycationic material is Polymer JR.
75.  The process of claim 74, wherein the composition domprises a minimum

of 0.001 wt.% and a maximum of 0.5 wt.% Polymer JR based upon the total weight of
the composition.

76.  The process of claim 71, wherein a ratio of zinc compound to polycationic
material in the composition is a minimum of about 0.001 and a maximum of about 10.

77.  The process of claim 44, further comprising adding at least one
component selected from the group consisting of tonicity adjusting agents, buffering
agents, chelating agents, pH adjusting agents, viscosity modifying agents and therapeutic
agents. |

78.  The process of claim 44, further comprising adding a therapeutically
effective amount of a therapeutic agent seleéted from the group comprising glaucoma
agents, muscarinics, carbonic anhydrase inhibitors, dopaminergic agonists and
antagonists, anti-infectives, non-steroidal and steroidal anti-inflammatories,
prostaglandins, enzymes, growth factors, anti-allergics, beta-blockers and mixtures

thereof.
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