718 JUL 2006 -1 Methods for preserving ophthal mc solutions and preserved
ophthal m ¢ solutions The present invention relates to a nethod of 4. 4 2008
preserving ophthalmc solutions with trace amounts of stabilized Jéié%@
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providing an aqueous solution compnsmg a cellulose derivative and a hydrogen peroxide

source, wherein said solution will support Cladosporium growth if contaminated with

~ Cladosporium; and '
admixing an effective amount of an alkaline earth metal salt with said sclution to yield an
alkaline earth metal-containing solution which, if contaminated with Cladosporium, will allow
less Cladosporium growth than an otherwisz identical solution that does not comprise an

~ alkaline earth metal sat.

In another aspect the invention furthermore relates to an ophthalmic solution

N

comprising:
| (a) a hydrogen peroxide source

{b) a celiulose derivative

(c) water; and _

(d) an effective amount of an alkaline earth metal salt such that if said solut:on is

contaminated with Cladosporium, less Cladosporium growth will occur in said solution than

an otherwise identical solution that does not comprise an alkaline earth metal salt.

Trace amounts of peroxy compounds in the ophthalmic soiution stabilized with a .
hydrogen peroxide stabilizer, especially diethyllelne triamine penta(methylene phosphonic
acid) or 1-hydroxyethylidene-1 ,1-diphosphonic acid may be utilized as a preservative for eye
wetting solutions, eye lubricating solutions, or o:phthalméic active agent-containing solutions to

- be used in the ocular environment. Ophthalmic active abent—containing solutions contain at
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about gredfkdown of the hydrogen perox:de into water and oxygen. As a resutt, the solution, upon
application, becomes preservative free and greatly minimizes adverse reactions. The
- problems associated with other preservatives, such as the inability fo break down innocuous

compounds, are eliminated.
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Non-limiting examples of cellulose derivatives include carboxymethylcellulose and
salts théreof, hydroxyethyl cellulose, hydroxypropyl methylcelluiose, and 'methylcell.ulose."

' The. cellulose derivatives are used, for example, in an amount of about 0.1 to about 1%,
preferably 0.1 to 0.5% by weight of the aqueous ophthalmic solution. Hydroxypropyl
methylcellulose is preferred, especially at a concentration of 0.1 to 0.5% by weight.

The aqueous ophthalmic solution may be an ophthaimic demulcent-comprising
solution or an ophthalmic active agent-comprising solution. Ophthaimic active agents, as
used herein, are compounds that have a pharmacological effect on the eye when.
administered topically to the eye. The foliowing is a nonj—exhaustive, non-limiting, illustrative
list of ophthalmic active agents and excipients that are ¢ompatible with the preservative

according to the present invention: atropine, homatropihe, cyclopentolate, tropicamide,
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of var s t pcge atible with the present invention include, but are
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alkylsulfosuccinates, suffosuccinamates, alkyl silicone sulfosuccinates, alkylpolyether

carboxylates, alkylaryl polyethoxylamines, alkylarylsulfonates, alpha olefin sulfonates, alkyl

sulfates, alkyl ether sulfates, alkanol amides and alkamides, alkylamphoterics, amphoterics
} based on alkyl imidazoline, betaines, alkylaminopropionates, alkyliminodipropionates,

alkylamphoglycinates, alkylamphocarboxyglycinates, alkylamphocarboxypropinates,

. alkylamphopropionates, alkylamidopropylhydroxysultaines, alkyletherhydroxypropyisultaines,
alkylamphopropylsulfonate, quaternary ammonium polymers, quaternary ammonium halides,
polyacrylamide, polyacrylates, polyvinyl pyrrolidone, polyvinyl alcohol, alkylalcohol
ethoxylates, hydroxyalkylceliuloses, alkylamidopropyt PG-dimonium chloride phosphates,
alkylampho PG-glycinate phosphates, gyceryl monoalkylates, sorbitan alkylates (Spans),
Pluronics, Tetronics, sodium alkyl sulfates, sodium butoﬁ(yethoxy acetate, _phbsphate esters,
glycosides, polyglycosides, mannito!, sorbitol, poiyoxyethylene atkyl ethers, grilosan, guar
gum, sodium hyaluronate, polyoxyl 40 stearate, and polyoxyolkylene dimethylpolysiloxane.

However, compounds having non-h_iridered hydroxyl groups attached to an aromatic

ring, such as ketones and alcohols, or having a mercapto group, thioether, acetamido group,
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' When the peroxy stabilizer is diethylene triamine penta(methylene-phosphonic acid
‘or a physiologically compatible salt thereof, it can, for example, be present in the solution in
} an amount between about 0.001% and about 0.03% by weight of the solution, e.g. between
| about 0.002% and about 0.03% or between about 0.001% to about 0.02%, in particular in an
amount between about 0.006 and about 0.012% by weight of the solution.

When the peroxy stabilizer is 1-hydroxyethylene-1,1-diphosphonic acid it can, for
example, be present in the solution in an amount between about 0.005 and about 0:2% by
weight of the solution.

Stabilizers other than diethyiene friamine penta{methyiene)-phosphonic acid and
physiologically compatible salts thereof and 1-hydroxyethylene-1,1-diphosphonic acid and
physiologically acceptable salts thereof are employed in physiologically tolerable amounts.

Soluble alkaline earth metal salts can be used in the compositidns and methods of
the present invention in amounts between about 0.01 and 0.2% by weight of the preserved

solution, for example between about 0.05 and 0.1% by weight of the preserved solution.



hydrogel soft contact |ens, stannate stabilizers are to be avoided13% L 2006
they tend to "cloud” the l|lens material. Preferred stabilizers incl é

di et hyl ene triam ne penta(nethyl ene phosphonic acid),

1- hydr oxyet hyl i dene-1, 1- di phosphoni ¢ acid, and physiol ogically conpatible
salts thereof. Wen the peroxy stab15rzer I's diethylene triam ne

pent a( met hyl ene- phosphoni ¢ acid or a physiologically conpatible salt
thereof, it can, for exanple, be present in the solution in an anount

bet wegyaRbesbIe saﬂé% @agn@éimﬁtane cgé.MMrewca Bikafhe L&ven ﬁféta%bl@m e.g.

bet ween about 0.002% and about 0.03% or between about 0.001 %to about
0. 02%Preserped w@ﬂﬂrﬁrcomwnawg ahpBUR DS heanid e aiwline eatio el galimam 0. 012%

by weijghi.a hEFé?n S?hé‘%écli@n%n %@h%aﬁlb% Ai@éﬂxe %taﬁf? rr#ét%les%lté ﬁlcrﬁases the anti-

1- hydr oxyet hyl ene- ni c aci be present
i n t héungsl pteservative aﬁﬁcazwu mphtbietmeeenlua@mmeger@%wahtbwaamaunte oPhydrggen

pont PRI bt IS ramb Bt e BloRuP b Rbub RbsFell PSRkt e s« o
t her e@bnmmbdltetumhrtbmynﬁehglérﬁma} doldticai thdtakeh oot corawiiss: thedikaliriey/sartd wgtatal | y

acceptaRIe salts thereof are enployed in physiologically tolerable
anount°8~ Sol ubl e al kaline earth netal salts can be used in the

conposi ti on ofek @m[z@a solubién RIRSLEEN ama@m éﬁbuﬁﬁmr@feﬁa@?ttﬂéen
ght. of the preserved solutio npl e

about 0.01 an 2% n,
bet wed! FHveiaPH wvé?f%ge@ %r%'%s%ﬁ'%ﬁ bswqen@ba%%awédm%qmﬁ%@P'e1 8 JUL

2006 atWitribonob iR B8 tise S cﬁﬁﬁ@%@jﬁ@d%@é@é@ b mcaf;%ra%ﬁ*bf%bﬂfa?dié ne
earth nmetal salts. Preserved sol utions conpri si nﬁ about 0.05% and 0. 1%
q

-al kal iamouhs epcirerhass af ephysiglogirlciopsatle ﬁ@wée 7. the aEoxptsi arpRiayask educh

sol ublyggricktit BeideRMUIBJRS Aldreadd.s i ncreases the anti fungal preservative
efficaCy in ophthal mc solutions preserved with | ow anounts of hydrogen

per oxi de anderafiayiberesant pethe incereared sohsiogs aocidiog torthel riesens jreention y
d ado%?ﬁ@rdrH‘rﬁﬂr&“&@ﬁ\qnﬁ@ﬁ'&?%ﬁ)@tatnﬂﬁ@\n&rt 'Wy%ﬁ?fcbqiﬁgédehﬁlb est%h Qﬁ'hatriaﬁ does

not conprise the al kaline earth ‘netal st abi
sol ut iaganiss Sbiéabiesuchedusnts BeiBdeyidr etsoule,gnarmite, eor@ﬂbiyglycwei afkeli ofetal

R L %h%ﬂged%ggf*ﬁﬁ;-r o
by i npboprirade imanobisic and sddiem phosphrtes dibbsiacT e fonctusse sof:h tonicity
Physi ol agh Rl bY@t MRE Gre Mo Gmbd Fr)8oRTRYSH SRS L6itiorPufen is
instilled in the eye or to help assure such tonicity upon dilution if dilution is necessary prior to
contact with the eye due to peroxide content as indicated above.

Preferably sufficient tonicity enhancing agents are present in the solution so that it is
substantially isotonic or, such that, upon decomposition or dilution of the hydrogen peroxide

; ) ‘therein, the resulting solution is substantially isotonic, e.g. substantially equivalent in tonicity
,. o a 0.9% by weight agueous sodiurn chloride solution.

A. further optionatl ingredient is a thickener or viscosity enhancing agent. Any of the
substances known in these categories which are ocularly acceptable can be used. A typcial
suitable thickener is, for example, polyvinylalcohol. The thickeners may be present in any
amount up to an amount sufficient to raise the overall solution viscosity io about 1000 cps,
preferably to not more than 100 cps.

" In general, the stabilized hydrogen peroxide solutions of the present invention are
characterized by their extraordinary stability, even under accelerated conditions, for example
by heating the solutions to 100 °C for 24 hours. Thus, the shelf life of_ these compositions is '
enhanced. Moreover, the instant compositions are characierized by either physiological

tolerability subsequent {o hydrogen peroxide decomposi?tion.
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conventional, substantially inert, physiologically acceptable tonicity
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- Example 1
A solution with the foi.lowing composition is prepared by admixing the following components
to form a solution. _ _
0.2% HPMC (Hydroxypropylrhethyicellulose, E50LV, from Dow Chemical, USP grade)
0.27% sodium chloride
0.12% potassium chloride
0.5% boric acid
0.05% calcium chloride dihydrate

‘k, .

0.006% diethylenetriamine penta(methylene phosphonic acid)
0.028% sodium perborate tetrahydrate

Water QS to the volume

pH=6.8-7.0

Tonicity = 220+/-15 mOsm/kg

Example 2

L



added or the formed solution can be added to the thickener. One of
ordinary skill in the art w1l be aware of nunmerous variations in t??ULZ%ﬁ
manner of fornulating the solutions of the invention. Wen it is
desirable to "neutralize" the peroxide activity, any neans known, such as
rinsing, contacting the solution wths;platinum catalase, or any other
subst ance known to deconpose hydrogen peroxide, wll suffice. Additional
physi ol ogi cal conpati bl e peroxide neutralizing agents include reducing
agent such as pyruvic acid and suitable salts thereof such as the sodium
salt. wtmlm ha dolexdntpeaBpesitionds pepatasdd)f aimikingdke fallewipg opumeosels and
are net ¢d gﬂggj tolimt the scope of this invention, but to
dennnstrate the stability of the peroxy solutions as stabilized in

accor @i &RNE %Hycﬂfexsmf%énethwheld;mswo R4MAfrompgdew Sharrécahy SR gaide) unl ess

ot her\@fz% Etgcﬂ thjaoqldeExarrpl e 1 Asolution with the follow ng conposition
i s prepar y adm xi'ng the follow ng conponents to forma solution.

0. 2% H%demn@hmpdeﬂwwmtélyl cel lul ose, E50LV, from Dow Chemi cal, USP
grade). ,Q, 27% sodi chl oride 0.12% potassiumchloride 0.5%boric acid

0 05% c%/&PBF%SE'HFbC?’]"HEed. hydrate 0.006% di et hyl enetri am ne

pent a(orm,;,iwh@ae.dphosphonl c aci d) 0. 028% sodi um perborate tetrahydrate

Wat er %S to the vol unme -7.0 Tonicity = 220+/-15 nOsm kg Exanpl e

2 1 80087 Ld'ﬁﬁU@“GV'aﬂ"Q%P%’i‘tﬁﬁﬂetﬁ}"?'l*ﬁ PPRSPNBNEGRMg conposition is prepared

by adiyggeagsddemliibauieneraqmpaaents to forma solution. 0.3% HPMC
Hydr oxypr opyl net hyl cel | ul ose, E4M from Dow Chem cal, USP grade)

Water QS to the volume

pH=68-7.0

Tonicity = 220+/-15 mQOsm/kg

Example 3

A solution with the following composition is prepared by admixing the following components
to form a solution.

0.3% HPMC (Hydroxypropylmethyicellulose, E4M, from Dow Chemical, USP grade)
0.263% sodium chloride '

0.05% calcium chioride dihydrate

0.12% potassium chloride.

.0.5% boric acid

0.006% diethylenetriamine penta(methylene phosphonic acid)

0.028% sodium perborate tetrahydrate

pH =6.8-7.0

Tonicity = 220+/-15 mOsm/kg

p—

Example 4 _

Three aqueous solutions are prepared with the following compositions:

(1) 0.3% hydroxypropylmethylceliuiose, 0.3% sodium chloride, 0.5% boric acid,
0.12% potassium chloride, 0.006% diethylenetriamine penta{methylene
phosphonic acid), 0.028% sodium perborate, with the pH adjusted to 6.986;

(2)  0.3% hydroxypropylmethylcellulose, 0.1% calcium chloride dihydrate, 0.3%
sodium chloride, 0.5% boric acid, 0.12% potassium chloride, 0.006%



0. 225% sodi um chl oride 0. 1% Cal ci um chl oride di hydrate 0.12% pot gs€i hlmz
chl ofide 0.5% boric acid 0.006% di et hyl enetri am ne penta(net hyl en JUL 2006
- phosphoni ¢ acid) 0.028% sodi um perborate tetrahydrate Water QS to the

volume pH=6.8 - 7.0 Tonicity = 220:+/-15 nOsm kg Exanple 3 A sol ution
with the follow ng conposition is: pr'eap'ared by adm xing the foll ow ng
conponents to forma solution. 0.3% HPMC (Hydroxypropyl net hyl cel | ul ose,
E4AM from Dow Chemi cal, USP grade) 0.263% sodium chloride 0.05% cal ci um
chl ori de di hydiettyene@iah@fie pettagsethpead posdptienio abkf) m028% aodidnlpD&Hie,

di et hyl enetri anj ne nt.a( et hyl ene phosphonic acid) - 0.028% sodi um

perborate tet Wﬁh&?ﬁ@sédﬁ edtﬁ)éég%% 0 Tonicity = 220+/ -15 mOsm kg Exarrpl e 4
- Three aquenusoso nydrmr@gyﬁn@thﬂ@armemmh%&@caumldma@;mm@@mﬁ ons: (1)
0. 3% hydr oxypr%}%rﬁrret hyl cel | ul ose, 3% sodi um chl orj de 5% boric acid,

0. 12% pot assi 8 15rarige;, O- @yﬂ%%a@?delohﬁo/%ﬁ‘étﬁﬁ?’%W@”H@n@ Q@%t hyl ene

phosphoni ¢ aCU@ihyI&eQ%WﬁéB&htH{&&W]%% h@h.&lacm% @iﬁ%@b&ﬁﬁﬁﬂar&&aﬁs 986;
(2) 0.3% hydrox%lﬁ’_rq pyl met h | ul'ose A)ca ci um chloride di hydrate,

0.3% sodi um ¥H Fd*éadﬂs‘ﬁ%tgér%@ acid, 0.12% potassium chloride, 0.006%
1 8 Jul 2006 -8 (3)

5 mi of the solutions are inoculated with fungi and are assayed for fungal
presence/growth at 10, 21, and 31 days after inoculation. Some growth occurs in solutions 2
and 3 between inoculation and day 10. Solution 1 shows heavy growth of fungal colonies at

‘ ) ~ all time points. By day 21, however, viable fungi are not recoverable from solutions 2 and 3,
ner are viable fungi recoverable from solutions 2 or 3 on day 31. Thus, the addition of
calcium chloride dihydrate at concentrations of 0.01 and 0.1% effectively inhibits the growth

of fungi that would otherwise be possible in a peroxide-preserved solution.

Example 5 , _

Six aqueous solutions are prepared with the following compositions:

(1) 0.3 % hydroxypropylmethylcellulose, 0.3 % sodium chloride, 0.5% boric acid,
0.12% potassium chloride, 0.006 % diethylenetriamine penta(methylene
phosphonic acid), 0.028% sodium perborate, with the pH adjusted to 7;

{2) 0.3 % hydroxypropylmethylcellulose, 0.03 % calcium chloride dihydrate, 0.3%
sodium chloride, 0.5% boric acid, 0.12% potassium chloride, 0.006%

N diethylenetriamine penta(methylene phosphonic acid), 0.028% sodium perborate,
with the pH adjusted to 6.963;

(3) 0.3 % hydroxypropylmethylcellulose, 0.2 % calcium chloride dihydrate,0.3%
sodium chloride, 0.5% boric acid, 0.12% potassium chloride, 0.006 %
diethylenetriamine penta(methylene phosphonic acid), 0.028 % sodium
perborate, with the pH adjusted to 6.981.

(4)y 0.3 % hydroxypropylmethylcellulose, 0.1 % calcium chioride dihydrate,0.3%
sodium chloride, 0.5% boric acid, 0.12% potassium chloride, 0.006 %
dlethylenetnamane penta(methylene phOSphOﬂlC acid), 0.028 % sodium
perborate, with the pH ‘adjusted to 6.94. : '

{(6) 0.3 % hydroxypropylmethylcellulose, 0.05 % calcium chioride dihydréte,O.S%
sodium chieride, 0.5% boric acid, 0.12% potaissiljm chioride, 0.006 %



di ethyl enetri ami ne pent a( et hyl ene phosphoni ¢ aci d),
with the pH adjusted to 6.986; 0.3%
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0.5% boric acid, 0.12% potassium chloride,

di et hyl enetri am ne penta(nethyl ene
per bor at eGrowthlof tﬂmeulptéda@}aoﬁﬁpedumcspﬂs c(!ﬁ)srdédiﬂn Phese solutions as set forth in

&% DSJRRsRE Ql:ﬂ

utions are

phosphoni ¢ aci d),

blgp%% es{o(amnqe preserved

h™the foll ow ng
0.3 % sodi um
0. 006 %
0. 028% sodi um

hydr o r opyl | gel | ul os 03 %calciumchlorid d| hydrate, 0.3%
o WIEORRER GBS Sus are o easyreraont b CHR GRS TRE db. 0. 006%
di et hyl enetri am ne pent a(net hyl ene phosphonic acid), 0.028% sodi um
perbnr ate wi-t-h the pH adjusted to 6963, (3) 3 9% :
hyxdr b29lEopY PkEt hyl cel | ul psRdaYs 2 of @&raYeim chl pe® daYsii hydr]dedays. 3%
sodi up chl o {idgcPultf bori c acid, 0}12% potassi ﬁm chloride,| 0.006 %
di et hylenetgiam ne penta( hyl.ene phosphaonic acid), 0. 028 % sodi um
perbpiate, WA the pH ad] 23188 to 939@1(4) 0| 3%3.8 38 3.9
hydr propyhrethytTettu 14 mrchtpridy @ ydrat 3%
sodi im chl o“de 0. 5% bor %Qa%:sd O?L?";E)ot assi JI’Bﬁ1é ld;ri de, OhGJ %
di et p§l enet f #dm ne pent a( peFhyZene bhésﬂ)}ﬁonl c a,ﬂ@) 1.40. 028 %4sdbl5 um
per bptate,—pw-th—the—pH-adigsted—to o; 0385%
hydr aﬁypr op ol hyl cel | ul b&d: %G, 05 2B20 o onl B B2 hydriéD. 3%
: 4.7 23,22 2.3,2.3 23,24 3.0,29

6 47 2527 27,2.8 3.3,34 3.7,3.7

The results demonstrate that the addition of calcium chloride dihydrate inhibits fungal growth

- to an extent greater than the inhibition achieved by stabilized hydrogen peroxide alone.

| ori de




sodi um chl oride, 0.5% boric acid, 0.12% potassium chloride, 0.006 % 18

JUL 2006 -9 diethylenetriam ne penta(nethylene phosphonic acid),
sodium perborate, with the pH adjusteg to 6.972. (6) 0.3 %

04 Q25 u0s

hydr oxypr opyl net hyl cel | ul ose,

sodi u
di eth

m chl oride, 0.5% boric acid, 0.12% potassium chloride, 0.006 %
yl enetri am ne pent a( net hyl ene phosphonic acid), 0.028 % sodi um

perborate, with the pH adjusted to 7.006. G owth of inocul ated

G adogspgri um sp. is observed in these solutions as set forth in the
foll table. Results are from neasurenent of duplicate sanples.

Solutio O hr 14 days28 days56 days77 days n(Log(CFU m ) 14.72.7, 2.8
3.13.9,, 3.83..8,. .24 . D 1.7
1. 51, §A Qefpdpf “’%@“‘@‘?’;@‘?@"”é’r’%‘?‘éﬁ%}.&g5&%’?"3{'5%%5&@,"%5%8&@25 ‘}%’.zgr,' .

2. 32. BcelRlota derivalive abd atydiogeR pétoxite DuRS, Gorﬁpni&g? 3.7 The results

denon

Funoaroybaeh sausou sdon Rl Bna iyt SathBlvdd s NtogeRpefiie, °

st abi $dures) wherkiogaid spletionwillsupparh Eladbspodluai growih iBedrithmiza@l with A rret hod of

I nhi b
conpr

1,n 9 ados oriumgrowh in an aqueous ophthal m c solution
§fjﬂ§’° UM uI ose derivative and a hydrogen peroxi de source,

conpr admiring apretﬁrectmmgnamt afjbetaesn @54 arah0.d¥ndisschiedgilkalioe hith petal salt

deriv
suppo

t|ve n h en [ OXi Uy C ere qutlon
S0 S AT RoRS B <olfon APibrEeoniiiinsteR il Sadfiathin
allow less Cladosporium growth than an otherwise identical solution that does not comprise -
an alkaline earth metal salt.

2. The method of claim 1, further comprising adjusting the pH of said alkaline earth metal-
containing solution to between about 5.5 and about 8.0.

3. The method of claim 2, wherein said hydrogen peroxide source is selected from the group
consisting of hydrogen peroxide, sodium perborate, sodium peroxide and urea peroxide.

4, The method of claim 3, wherein said alkaline earth metal-containing solution further
comprises one or more hydrogen peroxide stabilizers selected from the group consisting of
diethylene triamine penta(méthylene phosphonic acid), 1-hydroxyethylidene-1,1- |
diphesphonic acid, and physiologically compatible salts thereof.

5. The method of claim 4, wherein said stabilizer is 1-hydroxyethylidene-1 ,1-diphosphonic
acid or physiologically compatible salt thereof.

6. The method of claim 4, wherein said stabilizer is diethylenetriamine penta(methylene
phosphonic acid). '

7. The method of claim 5, wherein said solution comprises between about 0.005% and about
0.2% by weight 1-hydroxyethylidene-1,1-diphosphonic acid or physiologically compatible salt

thereof.

8. The method of claim 6, wherein said solution comprises between about 0.002% and about

0.01 %cal cium chl oride dihydrate, 0. 3%

3.1,
1.4,
22. 3,



adm xi ng an effective anmount of between 0.05% and 0. 1% di ssol ved al @h LLL ﬁ
earth netal salt by weight with said solution to yield a sol uti on i h 0
if contaminated with C adosporium w1 allow |ess C adosporium growh
than an otherw se identical solution that does not conprise an alkaline
earth netal salt. 2. The nethod of claim11, further conprising adjusting
the pH of said alkaline earth netal- containing solution to between about
5.5 and about 8.0. 3. The nmethod of claim2, wherein said hydrogen

peroxi de source is selected fromthe gr oup consisting of hydrogen

et hod 1oV e Rt franiib el e b6 P&l o A g ouisell on

f ur t hejompatiblersatalereof or nore hydrogen peroxi de stabilizers sel ected
fromthe group consisting of diethylene triam ne penta(nethyl ene
phosphoni ¢ acid), 1-hydroxyethylidene-1,1- diphosphonic acid, and

physi of, OlleGAéthbd GPERM BDWRerRRH idid &am&efdenﬁatw’éh@ hi@oRAsofimethgicelidose.

wherein said stabilizer is 1-hydroxyethylidene-1, 1-di phosphonic acid or
physi ol ogi cal | y conpatible salt thereof. 6. The nethod of claim4,

wher ei m smbqinétha@bf e;afﬁﬁ 9i ﬁh&bmtsravd eslafan @mmeeaawéeﬁeédm 819 afdgsaioNi C

acid). he method of claimb, wherein said solution conprises between
about (bSW%mr@u!methylgelmsmbwmlgm

1- hydr oxyet hyl i dene-1, 1- di phosphoni ¢ acid or physiologically conpatible
salt thereof. 8. The nmethod of claim®6, wherein said solution conprises
bet weeh!.dheunetbod 0f etaimd, whenein said solgticn torm@es 0.@EKdisgoled ghkaling eartty | ene
triam | ene phosphonic acid) or a physiologically

corrpat'ﬁ% f'i%‘éﬁf“?f?@%m. 9. The nethod of claim4, wherein said cellul ose
derivative i s hydroxypropyl nethyl cellul ose. 10. The nethod of claim9,

wher ei ol,ut i o rises between about 0.1 % and about 0.5%
hydrox&p?‘%b?ﬂrﬂ% 'W% ‘f%@é’@’lﬁw%| ght. 11. The nmethod of claim1,

wher ei (a) adiydregehperoddessgree ses 0. 05% di ssol ved al kaline earth metal
salt b WEI opht hal m ¢ solution conprising: (a) a hydrogen

per oxi ﬂ&eﬁe gienvatlve

(c) water; and

(d) an effective amount of between 0.05% and 0.1% dissolved alkaline earth metal salt by
weight such that if said solution is contaminated with Cladosporium, less Cladosporium
growth will occur in said solution than an otherwise identical solution that does not comprise
an alkaline earth metal salt.

13. The solution of ciaim 12, further comprising adjusting the pH of between about 5.5 and
about 8.0.

14. The solution of claim 12, wherein said hydrogen peroxide source is selected from the
group consisting of hydrogen peroxide, sodium perborate, sodium peroxide and urea
peroxide.

15. The solution of claim 14, wherein said one or more hydrogen peroxide stabilizers is
selected from the group consisting of idiethylene triamine penta(methylene phosphonic acid),
1-hydroxyethylidene-1,1-diphosphonic acid, and physiologically compatible salts thereof.

16. The solution of claim 15, wherein said cellulose derivative is
hydroxypropylmethylceliulose.



(b) a cellulose derivative (c) water; and (d) an effective anount of

bet ween 0.05% and 0. 1% di ssol ved al kaline earth netal salt by wei g{ht )
such that if said solution is contam nfé_;t ed with C adosporium I|ess18JuL 2006
Cl adosporium growh will occur in said solution than an ot herw se
identical solution that does not conprise an alkaline earth netal salt.
13. The solution of claim 12, further conprising adjusting the pH of

bet ween about 5.5 and about 8.0. 14. The solution of claim12, wherein
sai d hydrogen peroxi de source is selected fromthe group consisting of
hydr ogen peroxi de, sodi um perborate, sodi um peroxide and urea peroxide.
15. The solution of claim 14, wherein said one or nore hydrogen peroxide
stabilizers is selected fromthe group consisting of diethylene triam ne
pent a( mret hyl ene phosphoni ¢ acid), 1-hydroxyethylidene-1, 1-di phosphonic
acid, and physiologically conpatible salts thereof. 16. The sol ution of
claim15, wherein said cellulose derivative is

hydr oxypop§e %‘ﬂfWIQf slaim1§swhergin said solptien semprises etween|abput 6% affler ei n

sai d solgue 0.1% and 0.5%

hydr oxygr%)é?) yél?:@ﬁél Pgés“gﬁﬁsb\%e%%t 18 JUL 2086 1 S. The aqueous

sol ution of cl al m 17, that conprises, by weight, about 0.2%

hydr oxy pigofpié H@Jé&k%@ht&ﬂ Gﬁ:ﬁ’auﬂbl(wfhapc%?ﬁﬁs&@cﬂy%lg?h'éﬁ dufig.oypbout 0. 12%

pot assium chlorid boric acid 05% cal ci um chl ori de

di hydr at'udroaﬂaewiroe@mwunﬁeabﬁy! 824 sosirhehlondes about Or\2PePasiiia phoni c
aci d), adnfbriaeUboubp. g%&%rﬁ%‘éld“ﬁb&ﬁb%“/@éa@muxﬁ %ﬁlbﬂ@&h?&rﬁte ¥k 8iodsdehe pH of

said solution is between about 6.8 and. about
diethylenetriamine penta(methylene phosphonic acid), and about 0.028% sodium perborate

tetrahydrate, wherein the pH of said solution is between about 6.8 and about 7.0.



