OPHTHALM C SOLUTI ONS W TH | MPROVED DI SI NFECTI ON PROFI LES CROSS- REFERENCE TO
RELATED APPLI CATI ON 5 This application clainms priority under 35

U S. C. 1hoto11d7S85Pr ovi si onal Patent Application No. 62C2882880b¢1123 | ed
Decenber 17, 2009, the entire contents of which are incorporated herein by

reference. 10TECHN Cﬁ]’;? E I | H}glgl?r esent invention
relates to methods f ff % ﬁ%g%‘g;&%gﬂ”& 6) ties of ophthalmc
conposi tions. The present in es to ophthal mc

conpositions conprrsrng hydrogen peroxrde and a boron conpound. 15

BACKGROUND OF THE | NYE i phthal m ¢ products
such as contact | enses—t T OyS—COTPoS C sthg antim crobia
agents that are |nconpat|ble mnth ocular trssue 20 mhen rel eased into the

eye during wearppifg &hBH'chmﬁ%Yorﬁ&'%d@P%’% st Oglswu{d U, §9Px%'&f<sidﬂﬁf3r obi al

agents at | ow conceﬁ ratio vold toxic he ris such

concent r athagig Afiplicatign Yo 6}{88%,&%.%41 Q?PCIQP@V\X% Q(Qf)guﬁhééﬁlﬂfee‘ép%?%%ﬁf snms. In

SOMe appr oAgbE sre iMdrpoRlcE RSN rdan®e conbi ned to provide an acceptable
aggregate |level of antimcrobial activity. 25 Anot her approach for

contact lens disinfection is to utilize a process for disi nfectron where a
compdbition with a hi gwﬁééa* Ew&w h4 al is "neutralized"

over a period of tine by degradi ng or otherw se reducing the concentration

of the antimecrgbial. |In S ized comp srtron
Porma it h o e Piesert Mok uRaoRIE by SodfHkL R BRFRRRERRE dlinferpBiala: <.
For exanplpopddiS. oPaipbihtilnNo. cBn@kiRiosS1 dbsqréedsets mvmatmrmfturt]ﬁrl rdtesom of a

Caralyat o e e R R A B Ao b ERbRE Ct Tom can

provide the opportunity for any surviving mcrobes to replicate and grow in
the neutralized sol uti ongaVQRGENDUOFSIMEARVENERONT si nfecting sol utions
cont ai n phosphate buffer™Systens and/or celrurosic polymer tablet systens,
and/ or enzymes or other proteins that can serve as nutrient sources for

m crobi al gr owt]rhe cﬁgnfeaﬁcon b%pl&ﬁalhﬁé bradicts Regeaneiitaca léngedo @l ¢thplops f or

ext ended peri od % rsné) rg ro%1 nacrkc5 gl?brleeincoe lleofltcontlarngrsnan s, and
coul d ser VEPSSTRHT Sraig st %ég‘h YRt FegBERIe Y RIS

sur f 2ce ondentrhleajednstoshaey dursigi Wéaed Aonordinghe neang, sughacarmipasitamis ytilife
sterility g %}Hi?i e'fr%dattrm%kig&nhﬁi?&%% vBi%’%‘éHchQ &hpi ?é’!%gfskt @ﬁ@l% or

| ens cases. ccor In are nee preser e an uce the

|'i kel i hoodtOBEeIAFH PR wrlglallarv the swevival rPT%PYﬁh @fmgncrr‘ewrd]@rgaawmss, In some

concent r atippryaciRfs, ﬁhﬂItiplE £k cah DeTURMDIRY to hRIvIEXAMRIcEptalle abgrdeMb Ikl zed
hydr ogen peroxi de sol ut.i ons. Boron conmpounds such as %orat es are
comon exd BP%W%%OI?I?IM& Kthal mi ¢ conpositions due to good buffering capacity
at physi ol ogi cal pH and well known 10 safety and corrpatl bility with a wi de
O ot 01 u0s AR SRALIA' o Ry B e Rl e’ IIRACRBRGL a0 ati €
and fungistatic proper I es, tnh a ation o

conposi ti chanfettic “mateemtcoﬁ’lpbmlm w1210©5111912¢45@91tr@tr@a@f@n eartm)lcmésad: i bes t he

use of hyadqeQefi/dd Rer %'ﬁé‘ﬁoét of Q%&W%Ff aRirgOd% &tﬁex%ée‘y%cﬁlcﬂlgmt% by
weight) by itself or in conbination w th her "anti m crobi al s i.nm ophthal m c

di si nf ect #APEH{REN @6 thetantigdeepPel nddt ha Meaanse R, NethEligeh coMPPBHY &8 as a
tonigity qorrhad fEtH @ agdnt tisSucdd@paibiClcof@tration of antimicrobials. For

example, U.S. Patent No. 3,912,451 describes the neutralization of a phosphate-

buffered hydrogen peroxide solution using a transition metal catalyst such as
platinum. Unfortunately, the post-neutralized solution can provide the opportunity for
any surviving microbes to replicate and grow in the neutralized solutions. Many
35 current peroxide disinfecting solutions contain phosphate buffer systems and/or
cellulosic polymer tablet systems, and/or enzymes or other proteins that can serve as
nutrient sources for microbial growth. Contact lenses left in these neutralized solution

for extended periods may be exposed to unacceptable levels of contaminants, and
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U.S. Patent Pub. No. 2007/0104798 (Karagoezi an) describes the use of |ow

20 concentrations of peroxy conpounds such as hydrogen peroxide (0.005%to
0. 05% by wei2gtitg75688 conbi nation with a chlorite conpouna&can$2eeloaticyel y | ow
concentrations of boric acid (0.15%to 0.3% by weight). The prior art
generally teaches the use of borates as tqnicitg or buffering 25 agents in
conbi nat i oipuld 845Ve asveste Entranpieramghogenis yriewhentople ringal suraar orge, the he

prior art @ees fetindiiRal &86 thbeydS Baiculdfy O s@aﬁwqa%ﬂp%m@m&mhg@
| i kel i hood, of m ¢robial gr h.in post-neutrali zegi&g%,drg? en, per oxi
o

owt
conposi t i ofRProREIapding Qi fomracy lanses QreRy esEy etogs 35 B69RL havi ng
| ow i onic @t;fresagtdmanddlﬁidﬁhT Blamﬁosumm@mm&owmwl?&gs havingd @y pr egent
invention relates. to gphthal m c,conpositjions copprisin dr oge er oxi de
and- & bor P SOHBBIORS T MM RBEL B &> o7 e BTG st T g desREd o
ant i m cr obpeabxide solviiens. agai nst opht hal m ¢ pat hogens such as C. parapsilosis
and S. aureus. The present inventors have unexpectedly di scovered that
opht hal m ¢ conpositions at neutral pH and ionic strength conprising
hydrogen per oxi BeroanePrapounds shelh i uatsd el cREVeoTd eX¢ipighiseind ophthrlane i on
profiles. dhedsions RREabi fJdd BufReg tapMTROMNAIS siISAcARH Ral a1 «AsRes tions
conpri si ng ?%dro en per.tgl |de.§an Pc{ event g1 cr obi gl growt.h OEzce t he hydrogen
per odf de i e and sPrpaibilifeyith detidegiangt AbFies end dersendi¥es Bogyftaie r at i on
or eff ectilepembdeeuebattctigstationand plngisiatig fropaftics, ndrel dpdhéfosd mid isahelt i ons
of hydrogen roxid | so_of fers other advantages. 15 For instance, in
one ent)odipr%%e v y (tal%pcroespé)ﬁ%tlolng'venti on, a boron buffering system
consi sting of sodium borate and boric acid is used in a hydrogen peroxide
sol ution at neugrab b b, NPaHhs/HREE500 FHidoR: h%%és&’?%@q}?é ﬁ@e(iff@l?ﬂl%lgen
properties. In a conposition at neutral "pH a boron buffer s.%/s emwoul d not
be expect eRErOHIG balowy concatighpny (BAP1%niq M- Ehebbal weght) \bY yitsglieot dnt he
][ﬂ ghdpfﬁ E&)rﬂlﬂnﬁioélm loﬂltE;‘ bﬁtﬁn%)/ﬁiﬁm% bblﬁ{mﬁﬁé Gﬁin\fecgélhﬁtﬂagd]@ ]@bpfeﬁufi@V et
oun a roxide utions buffered . ch a boro ffering system
nave. des: rABBTANERrIBE Sb O e s L rae Bedn T e Geh S sUTHo Lt e 1o
bound to theory, it is believed that boron conmpounds such as 25 boric acid
and borates combign i exQxi rhor.ate [ ' t as
anti m crobi al gﬁg 331?3%?)}118' gge%?@/é@é‘?g%Klé?egg%%)r(_ia%l&gfe?qﬁ%\rygnéeép}O%S
sol u2f ons whcenjutiogeel preeax¢aepaunds fishes hydrogow neroxide @AV ta@dt5SPaby pH. I n

aqueous  sosbhi9 RS cSHEadsh (R aQARPAL H&Hﬁoﬁﬁ%ﬁiré’lﬁ@vé}fwco&‘éh@ét?on,@)élfs'[ s in
many forns, d neutr pH conditions, it is boric acid (H3B03

and. acid an I
but nore CQ?FW@@%C‘@'@{VG%@?%@OY’P‘(SE‘QM d 30does not dissociate in aqueous
solution, but is acidic due to its interaction with water nol ecul es,

L&;m:ng tzit rggy reoéMQrO ragt gee:ner%ilg_{)egch-gs t g u?é gf_‘bb%rét[esH_gs l§(‘>n__ici?y %)r( Jb%f’f%gngo 11

25 agents in combination with low concentrations of hydrogen peroxide. However, the
prior art does not disclose the use of boron compounds to reduce the likelihood of
microbial growth in post-neutralized hydrogen peroxide compositions, and

particularly not in hydrogen peroxide compositions having low ionic strength and pH.



Bor at es can produce peroxoanions by reaction wth anions; for exanple, the
reacti on between borax and hydrogen peroxide | eads to sodi um perbor at e:
Na2B407 “02B0A7R685NaCH 2 Na2B204(OH)4 + H20. 5 Pr eCerused omsiiesli nent s
of the present invention are ophthal m c conpositions conprising hydrogen
per oxi de and a boron conpound such as borlc acid and/or sodi um borate. In
such conpositions, the BidEl SHMMA EJINYENTION:-oncentrati on of
0.05Mto 0.15M and the conposition has a pH of 6.5 to 9.0, and 10nore
preferably a pH of 7.0 to 7.9, and nost preferably 7.0 {o 7.5. The
foregoi ng bri ef "RSurRFEIP! bISEHIGR Je%issi BR sORIKBAIMIG t CATRROSKINNS t ERHRATIHAE
advant ageShﬂmogéﬁrpbﬁjxrdﬂﬂd@dbdf&mb@mpéuﬂdha‘mroeﬁ@amnbﬂy@frthe fescrdeicntional

features and techni nt ages Wwil.l . be described.in e detail ed

oot P pti dRVEPREHETT R LAV IR SR bR TRk BB dPEENATE Ay e
bel i eved t® doecusharacteristic of the invention will be better understood
fromthe detail ed description of the invention when considered in
connection with any acconpanying figures. However, figures provided herein
are intended t olltel presant yBreaios theci poemersalyordiscovered hat hoplthellmipi ng an

under st andigighdftioh§ @t heMeN PP And 3 8fréndMPompEiSiA T?{?Qdﬁ%eﬁ’ eflﬁfxdé%ﬁd gns of

the invention's scope, 20 BRI A

mor e 'R onpl @0 &H@@P@%ﬁhh@%@e E{éh@E IS?R§8ﬁtPO\|%\9%n nmawaom@naqfv%%ges

t her eof rquonim)uﬁ@:qiﬂtd epihtba/lrrﬁef:&hpd)s’@oﬁsmotﬂ]ﬁlsfrtgl Hyavégdeg padesddd @ini p}éﬁvent aken in
5COﬂ]UﬂCtI0n t.h t acco n gs an 1lis
2 or apn. prBCalifisb i, BRESTRAT R PERNAOS RIS fislades, anopehttly for
C. par apsidegsiasesconpamdentatey o eﬁlffeop‘mnhsﬂ over toepodidorpmatifobosonimet | ens
di si nf ect '@Jﬁﬂf&'ﬂqlcts‘%ﬁ}tloﬁgbid &(?8 on ox1iie also 6HERe? a ?%@aé% aph presenting
the result a post-neutralizati atency assay ‘coi |l conparing
severdal ophthal m ¢ conpositions for contact |ens disinfection and test

sol utions; 15F 1@JRkstandes uaoﬁé amlbo@lmeaf tHRgprefidt ivRuMtids Dbordn bufferlng
post - neutralj zati on .l at aus o severa

aur ar i
Dot ot i s TrON D ot e Rarif EfnR JBe B LA Se PEBKES | ons.
FI GURE 4 isphdiogr &pieunak pEinta ngparh@osta&utrhlszanbn anpiostérobialiprapettizat i lnal at ency
20assay fo i t hal s for
contact | agumesRBRARTELER! 51100 TOR AHISIRER wBRA MRHT EpERATLNpERS O
presaht i neighiicant sutimicrolpiahagiiyéty-dveuprthe ihigh Pon (9.4¢ ab 29 Gsehipefsyste®. coi |

conparing @Sék?é&!edl??ﬁ{fe hal dhiérs %av@ Qstink! tHi’cSpefrc%d& MNhB&s hudRsedwih SLEH £ction
and a test solutjon RE 6 i's a gr aph. presenting the results

of a post -iféeR P‘éfff‘fri%tﬁyétﬁmi %Véﬁew ayintigiobrl PEpeEiss c¥Fhderiig Mbver al
opht hal m ¢ conpositions for contact |ens disinfection and a test sol ution.
30

Without being bound to theory, it is believed that boron compounds such as

25 boric acid and borates combine with peroxide to form perborate species which act as
antimicrobial and cleaning agents. Perborates are rapidly formed in solutions of
hydrogen peroxide and boron compounds, even at neutral pH. In aqueous solutions

such as the embodiment described above, borate exists in many forms, and in acid and

neutral pH conditions, it is boric acid (H3BO; but more correctly B(OH);). Boric acid

30 does not dissociate in aqueous solution, but is acidic due to its interaction with water

molecules, forming tetrahydroxyborate:

B(OH); + H,O 7" B(OH)s + H'
K, =5.8x10""" mol/l; pK, = 9.24.

35



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The opht hal m ¢ conpositions of
the present invention conprise hydrogen peroxide and a boron conpound. The
boron compound®7sdssch nmay be used in the 5 conpositiongcofustoie/opriesent
invention are boric acid and other pharmaceutically acceptabl e al kal
metal, alkaline earth nmetal, and transition netal salts such as sodi um
borate (borax) Bewtesonagsddiee psraoenions bygseattine vainaniohs foreexanibertbe
compound” I I conpri sing

Bor o, s 1 E e e e b S TR e, i £ hout
limtation, borlc acid, salts of boric 10 acid, other har maceutical | y
accept abl e bor at es, NfoBiQ héiPhpzs“ole&QHbm%Nészﬁbf%bﬁuﬁv@or ate, cal cium
borat e, nagnesiun1borate manganese borate, and other such borate salts.
The anmount of drogen peroxi de contained in the ophthalnlc conposi ti ons
15 will vary, re&*égeérqnymnaﬁﬁ%@% thsupresgnt invgaRt are Phtalmic ¢RIt  of

fromO0.1 t@brﬁprfs%g( WdbgerP pefoRlidee fnd ans@oh r@&ﬂp@nﬁd afueh fag CHHrQ: &id and/od%
nent al, boron liter) of

(wv). The total, boron concentration

the LomposttifiiRsbafiey helfio g fPmPRILRLT oS SOt SPEPY St udBir, Bk ¢ o
0.15M In q:omeér&ratled cfrheTVineri. $3Mt dnd thotcainposition hae rpdidind cone &t madi on i s
0. LoMt o) ImiMrcRBpty o ot %) GOMPOSHI RS Alh)E PhoRENT | nvent i on
optlonally conprise ond nor e ex0|p|en iplents commonly used in
opht hal m ¢ conpositions |nclude but are not limted to, tonicity agents,

preservatives, thekabbiife AFRMEmn TR6IdY REQHS ths YediAeh 3t Stechnical

ant|OX|dan , solub I|21ng agents tab|I|Z|n a ent hosphoni c
acid 25 coER fadimgpts o éheuﬁeiﬁeé*rgsé Iifiéf&ﬁgﬂgfe%g@ﬁ@gg

stabi | i zi n@cm@masvamg@ﬁ ovill -bemlbaimbbdlg; thgeltasdled ﬁeécylljfsabﬁ of thiedhvdneioh shat

pFIa ustl S itio L.nf e I. ricapts. In
Cer tarn erpaareniee! BRHt ARL 4 BuTaRlar BE <BHAR R0 Oy A

i nert nes S lveobmedsn(tﬂysiombﬁnmﬂbc dtaded d@@lfﬁumanattﬂ the trrynn‘rmrt wherd§ansidersd imgent s

i ncl ude, b I |, g r

Sor bi t ol a%%m@ﬁ%n”%h e PR o TR e PR
linited tontgsdesfshialedlusyatedhedveniien ar asishmihidsxelpping anggfersgnding of
surfact antge @aahtl&o QR A RQSMESdeddo BE AEtiniEBASHITHE thvagest’ s sevpe. pol yners
include, but are not linited to, ionic and nonionic surfactants, though
nonlﬁﬂlc surfactants are preferred, 35 hydroxypropyl nethylcellulose guar
and pol yoxyet hyl ene- pol yoxybut yl ene (PEOPBO) copol yners. Certain

enbodi ments of the present invention conprise PEO PBO copol yners such as

t hose described in co-pending U S. Patent Application No. 11/953,654 (U.S.
Pat ent Pub. No. 2008/0138310) entitled "Use of PEO PBO Bl ock Copol yners in
Opht hal m ¢ Conpositions”, the entire contents of which are hereby

i ncorporated by reference. PEO PBO copol yners used in such enbodi nents

i nclude, but are not limted to, diblock and triblock copolyners (e.g.,
PEO- PBO-PEO 5 and reverse triblocks such as PBO PEO PBO copol yners). The
copolyners are generally used in enbodi nents of the present invention at a
concentration of 0.001 to 1.0 wv% and preferably at a concentration of
0.001 to 0.1 WVv% Certai n enbodi nents of the present invention
are ophthal mc conpositions 10 conprising hydrogen peroxi de and a boron
conpound that are substantially free of surfactants. These substantially
surfactant-free enbodi ments denonstrate advant ageous and unexpect ed
behavior relative to neutralization kinetics, as shown by the data
presented bel ow i n EXAMPLE 4 bel ow. Surfactant-free peroxide fornulations
of the present invention nmay neutralize at a slower rate than those 15
formul ati ons contai ning surfactants and accordingly retain a higher
concentration of hydrogen peroxide during the neutralization process and
the attendant anti m crobial advantages. Al so, surfactant-free enbodi nents
may al so denonstrate unexpected and advant ageous cl eani ng properties, as
shown by the |ysozyne cl eaning data presented in EXAMPLE 5 bel ow. 20

The ophthal m ¢ conpositions of the present invention nmay conprise one or
nore additional preservatives, disinfecting, or antimcrobial agents.
Exanpl es of such preservatives and agents include, but are not limted to,
benzal koni um chl ori de, sodi um perborate, sodium chlorite, guanidine
derivatives such as pol yhexanet hyl ene 425 bi guani de, and quat ernary
ammonium salts. In certain enbodi nents, the conposition nmay be

sel f-preserved that no preservation agent is required. The
conpositions of the present invention are preferably isotonic, or slightly
hypotonic. This may require a tonicity agent to bring the osnolality of the



30 conpositions to a level at or near 210-320 milliosnoles per kil ogram
(nmOsm kg). The conpositions of the present invention generally have an
osnol al i twyoiznittdiesssange of 210- 320 mOsni kg, and pr ef er alplCy/usave/oan23
osnolality in the range of 220-300 nmOsn kg. The ophthal mi ¢ conpositions
will generally be formulated as sterile aqueous sol utions. 35 Certain
conposi tions descri bedBREEE ’ N &9 JDR AWVaNMGnd/ or ¢l ean cont act
| enses in accordance with processes known to those skilled in the art. Mre
specifically, contact |enses are renoved froma patient's eyes and then

pl aced in cont adtmegetaenpiein vaderp@ading ohdhe presenttipygntionfand the Advaniegs si nf ect
the | ensesthedbimietd ABq@RY OF GBI tHPI fbﬂan%}%b%rfﬁi@n?Q@l@nngnt he

| enses in the cogr'ﬁosht#)on for aﬁggrdgm nat%n%/iaﬁ“to 6 hours, during which tine
neut ral i za1PHRehk ¥ fhejaeeompgn RIS, 5% he hydrogen peroxide in
conpositions of the present invention can occur using nethods known to the
art (such as, f le, ¢ i G o, e | ods).. Pl at | num or
cat al ase- based lﬂ?u ralniiplzsa ig{)aﬁhﬂér%%gﬁrslg g}eeperzjsérﬁet?é# (r‘;le}g)‘g #_Q?uqﬁééatvﬁnt ]ﬁl{etrﬂ ﬁye
conposi t i osayofor Cheapmedeyit coimpesingi soveralpnhitislighc ensepasdives deropntachlensol ut i on
cont ai ni Ngy;aRRALASHd eSS 1iRAsLe agitated, for exanple, by shaking the
contai ner 10 containing the conposition and contact lens to at |east

faci 'Ptate renoval of deposit material fromthe lens. A contact |ens

optional |y may HeURBUAlsl ¥ gfaphhadsentih tsakdsiies Of agpostbaianiktdnl Midnspt oni ¢
solution to regov% f urlt her degosi t tehhlal fromt het.l enf. Thrﬁ erlll Fani ng and
di si nf ect ifefcaf & s& O s i 1t Ay PHE RIS “YPPEYE 1Bt B Hi%ig The I ens
t o a wear atisisfeetien akchfestcdioheiohs; of t he i nvention are usable with many types
of 15 contact lenses including, but not limted to, hydrogel soft |enses,
silicon hydrogel (SiH |enses, HEMA | enses, high water content hydrogel
HEMA1S enses, andGURE @ igas gppohryasning HEPyesilbn ok 8. poshnptilizatipmslagency he
present i nuent kQNSMBY Ak SRnfRRRE | R Fer@NSpRhaiME Congfdsitidal 48t @bnte@nRAYNds.
Such i ndi cator conpounds PFQVIde a visual indication when the hydrogen

per oxi de cOMBERHPHEIGISGPHES,conposi ti on has dropped fol | owi ng
neutralization to a |l evel acceptable to prevent ocular irritation or

di sconfort if t osition,is instilled into.an eye. ny. of, t hese

Cnatontor ! compdiIRERORE aftibh: eicfEhg b S Bt ArhoSt Kot REicR jaleRes

phenoeb pht hebai for 6f phogisilesic tomoppigccesakeithamic @snpdsosas dorsmingselns n U, S.

Pat ent No. 4 .et al. Conpositions of the present invention
|

can al so b%gageggorgm%tz%éﬁgg%%e%tﬁ{r?éut ralization systenms (particularly catal ase

tabl ets having indicator systens such as those disclosed in U S. Patent No.

6,440,411 to ScivefetE et isad graphefreicitihf ¢S RALRS 88 aost-BERFERGARN Rtdnt
entirety). 30Tr%e T{‘fl | ow n%@exarrpl es Fre ﬁ{afsent ed to.f ur%her il uFt rate
sel ect ed eltodi'fernt sCOt CHPAPRE SENEE RPBHR{BIg. copppsitions for contact lens
2011,97568886Mctis? ddd A6ib2RidnXMPLE 1 | ngredi ent % w v Hydrogen Peroxi de
3.0 Sodium Borate 0.33

FIGURE 6 is a graph presenting the results of a post-neutralization latency
assay for S. aureus comparing several ophthalmic compositions for contact lens
disinfection and a test solution.
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Boric Acid 0.41 Sodi um Phosphat e, nonobasi ¢ nonohydrate 0.136 Sodi um
Phosphat e, di basi c anhydrous 0. 062 Dequest 2060S 0.12 Sodi um Chl ori de 0. 47
Sodi um Hywioariides@ad/ or hydrochloric acid g.s. to adjustcrawspeode258urified
Water g.s. 100% EXAMPLE 2 5 Ingredient % w v Hydrogen Peroxide 3.0 Sodium

Bor at e
DETAILED DESCRIPTION OF THE INVENTION

The ophthalmic compositions of the present invention comprise hydrogen

peroxide and a boron compound. The boron compounds which may be used in the

5 compositions of the present invention are boric acid and other pharmaceutically
acceptable alkali metal, alkaline earth metal, and transition metal salts such as sodium

borate (borax) and potassium borate. As used herein, the term "boron compound”

refers to all pharmaceutically suitable compounds comprising boron. As used herein,

the term "boron compound" shall include, without limitation, boric acid, salts of boric

10 acid, other pharmaceutically acceptable borates, boric acid, sodium borate, potassium
borate, calcium borate, magnesium borate, manganese borate, and other such borate

salts.

The amount of hydrogen peroxide contained in the ophthalmic compositions
15 will vary, as described above, but will generally be in the amount of from 0.1 to 3.5%
(w/v); preferred concentrations are from 2.5 to 3.5% (w/v). The total boron
concentration (mols of elemental boron per liter) of the compositions of the present
invention is generally between 0.05M to 0.15M. In preferred embodiments, the total
boron compound concentration is 0.10M to 0.15M.
20
The compositions of the present invention optionally comprise one or more
excipients. Excipients commonly used in ophthalmic compositions include, but are
not limited to, tonicity agents, preservatives, chelating agents, buffering agents,
surfactants, antioxidants, solubilizing agents, stabilizing agents (e.g., phosphonic acid
25 and organophosphates such as DEQUEST®), antifoaming agents, stabilizing agents,
comfort-enhancing agents, polymers, emollients, pH-adjusting agents, additional
disinfecting agents, and/or lubricants. In certain embodiments, excipients are selected

on the basis of their inertness towards hydrogen peroxide.

30 Suitable tonicity-adjusting agents include, but are not limited to, mannitol,
sodium chloride, glycerin, sorbitol and the like. Suitable buffering agents include, but
are not limited to, phosphates, borates, acetates and the like. Suitable surfactants,
antifoaming agents, comfort-enhancing agents and polymers include, but are not
limited to, ionic and nonionic surfactants, though nonionic surfactants are preferred,

35 hydroxypropyl methylcellulose, guar and polyoxyethylene-polyoxybutylene (PEO-
PBO) copolymers. Certain embodiments of the present invention comprise PEO-PBO

copolymers such as those described in co-pending U.S. Patent Application

-6-



0.55 Boric Acid 0.41 Sodi um Phosphat e,

Phosphat e,

tested ag
per oxi de

nonobasi ¢ nonohydrate 0. 136 Sodi um

di basi ¢ anhydrous 0. 062 Dequest 2060S 0. 12 Sodi um Chl oride 0.47
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generally used in embodiments of the present invention at a concentration of 0.001 to

1.0 w/v%, and preferably at a concentration of 0.001 to 0.1 w/v%.

Certain embodiments of the present invention are ophthalmic compositions
comprising hydrogen peroxide and a boron compound that are substantially free of
surfactants. These substantially surfactant-free embodiments demonstrate
advantageous and unexpected behavior relative to neutralization kinetics, as shown by
the data presented below in EXAMPLE 4 below. Surfactant-free peroxide
formulations of the present invention may neutralize at a slower rate than those
formulations containing surfactants and accordingly retain a higher concentration of
hydrogen peroxide during the neutralization process and the attendant antimicrobial
advantages. Also, surfactant-free embodiments may also demonstrate unexpected and
advantageous cleaning properties, as shown by the lysozyme cleaning data presented
in EXAMPLE 5 below.

The ophthalmic compositions of the present invention may comprise one or
more additional preservatives, disinfecting, or antimicrobial agents. Examples of such
preservatives and agents include, but are not limited to, benzalkonium chloride,
sodium perborate, sodium chlorite, guanidine derivatives such as polyhexamethylene
biguanide, and quaternary ammonium salts. In certain embodiments, the composition

may be self-preserved that no preservation agent is required.

The compositions of the present invention are preferably isotonic, or slightly
hypotonic. This may require a tonicity agent to bring the osmolality of the
compositions to a level at or near 210-320 milliosmoles per kilogram (mOsm/kg).
The compositions of the present invention generally have an osmolality in the range
of 210-320 mOsm/kg, and preferably have an osmolality in the range of 220-300
mOsm/kg. The ophthalmic compositions will generally be formulated as sterile

aqueous solutions.

Certain compositions described herein may be used to disinfect and/or clean

contact lenses in accordance with processes known to those skilled in the art. More

-
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Conposition Chemcal (% w/%vol) 15101- 40A 15101- 40B 15101- 40C 1
40D 15283-027 UNI SOL(r)4 Hydrogen Peroxide (50% Arkema) 3.0 3.0 - -
Hydr ogen wenoxidess§ Assay) 2.9 PCT/US2010/061123
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specifically, contact lenses are removed from a patient’s eyes and then placed in
contact with such compositions for a time sufficient to disinfect the lenses.
Disinfection and/or cleaning typically requires soaking the lenses in the composition
for approximately 4 to 6 hours, during which time neutralization takes place.
Neutralization of the hydrogen peroxide in compositions of the present invention can
occur using methods known to the art (such as, for example, catalytic or enzymatic
methods). Platinum- or catalase-based neutralization methods are preferred for use
with the compositions of the present invention. Although not necessary, the solution
containing a contact lens can be agitated, for example, by shaking the container
containing the composition and contact lens to at least facilitate removal of deposit
material from the lens. A contact lens optionally may be manually rubbed with saline
or a substantially isotonic solution to remove further deposit material from the lens.
The cleaning and disinfecting can also include rinsing the lens prior to returning the
lens to a wearer's eye. Embodiments of the invention are usable with many types of
contact lenses including, but not limited to, hydrogel soft lenses, silicon hydrogel
(SiH) lenses, HEMA lenses, high water content hydrogel HEMA lenses, and rigid gas
permeable (RGP) lenses.

Compositions of the present invention may also comprise one or more
indicator compounds. Such indicator compounds provide a visual indication when the
hydrogen peroxide concentration of the composition has dropped following
neutralization to a level acceptable to prevent ocular irritation or discomfort if the
composition is instilled into an eye. Many of these indicator compounds are known to
the art and include, for example, phenolphthalein or iodine-chromophores such as
those disclosed in U.S. Patent No. 5,603,897 to Heller et al. Compositions of the
present invention can also be used with tablet neutralization systems (particularly
catalase tablets having indicator systems such as those disclosed in U.S. Patent

No. 6,440,411 to Scherer et al., herein incorporated by reference in its entirety).

The following examples are presented to further illustrate selected

embodiments of the present invention.

5101-
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0.1 2.90.1- - 3.0 0.1 - SodiumBorate 0.33 0.55 0.33 0.55 0.33 0.052
Boric Acid 0.41 0.27 0.41 0.27 0.41 0.5 Sodi um Phosphat e, nonobasic

nonohydr awe 2011/075685 PCT/US2010/061123
EXAMPLE 1
Ingredient %o wiv

Hydrogen Peroxide 3.0
Sodium Borate 0.33
Boric Acid 0.41
Sodium Phosphate, monobasic 0.136
monohydrate
Sodium Phosphate, dibasic anhydrous 0.062
Dequest 20608 0.12
Sodium Chloride 0.47
Sodium Hydroxide and/or hydrochloric q.s. to adjust to pH 7.0
acid
Purified Water g.s. 100%

EXAMPLE 2

5
Ingredient % wiv

Hydrogen Peroxide 3.0
Sodium Borate 0.55
Boric Acid 0.41
Sodium Phosphate, monobasic 0.136
monohydrate
Sodium Phosphate, dibasic anhydrous 0.062
Dequest 2060S 0.12
Sodium Chloride 0.47
Purified Water g.s. 100%

EXAMPLE 3

Compositions of the present invention were tested in a latency assay to

compare the differences between boron-containing solutions and neutralized marketed

10 hydrogen peroxide disinfecting solutions. Boron-containing solutions at pH 7 and 7.9
were tested against the marketed OXYSEPT® and CLEARCARE® brand hydrogen
peroxide disinfecting solutions, the disinfectant solution UNISOL® 4, and saline

(positive control). UNISOL® 4 was used as a negative control, and contains boron at

9-



0.136 0.136 0.136 0.136 0.136 D basic, sodium phosphate anhydrous 0.062
0.062 0.062 0.062 0.062 Dequest 2060S 0.12 0.12 0.12 0.12 0.12 - Sodi um
Chl ori de WO 2011/075685 PCT/US2010/061123

at pH 7.4. The compositions of the four boron-containing test solutions and
UNISOL® 4 are detailed in TABLE 1 below.

TABLE 1
5
Composition | 15101- | 15101- 15101- 15101- | 15283-027 | UNISOL®4
Chemical 40A 40B 40C 40D
(% wt/% vol)
Hydrogen 3.0 3.0 - - 3.0 -
Peroxide (50%
Arkema)
Hydrogen 29+ 29+ - - 3.0+0.1 -
Peroxide 0.1 0.1
(Assay)
Sodium Borate 0.33 0.55 0.33 0.55 0.33 0.052
Boric Acid 0.41 0.27 0.41 0.27 0.41 0.5
Sodium 0.136 0.136 0.136 0.136 0.136 -
Phosphate,
monobasic
monohydrate
Dibasic, 0.062 0.062 0.062 0.062 0.062 -
sodium
phosphate
anhydrous
Dequest 20608 0.12 0.12 0.12 0.12 0.12 -
Sodium 0.47 0.47 0.47 0.47 0.47 0.66
Chloride
Purified Water QS Qs Qs Qs Qs Qs
100%
pH after 7.0 7.9 7.0 7.9 7.0 7.4
neutralization
Osmolality 300 300 300 300 300 292
after
neutralization
Total Boron 0.101M | 0.101M | 0.101M | 0.101M 0.101M 0.086M
Concentration
(mol/L)

Hydrogen peroxide in samples was assayed according to the following

procedure.

1. Pipet 0.1 ml (100 pul) of analytical sample into a 10 ml glass beaker.

-10-




0.47 0.47 0.47 0.47 0.47 0.66 Purified Water @58 @S @5 @S S 100% QS pH
after neutralization 7.0 7.9 7.0 7.9 7.0 7.4 Gsnolality
WO 2011/075685 PCT/US2010/061123

2. Add to 5 mL of demineralized water, 2 mL of diluted hydrochloric acid
solution, 2 mLs of potassium iodide solution, and 1 ml drops ammonium
molybdate solution.

3. Keep sample covered in the dark for ~ 5 mins before titrating.

5 4. Titrate with 0.1 N sodium thiosulfate to faint yellow or straw color. Swirl
or stir gently during titration to minimize iodine loss.

5. Add about 1-2 mL starch indicator, and continue titration until the blue
color just disappears.

6. Repeat steps 2-4 on a blank sample of water (omitting the H202).

10
The percentage hydrogen peroxide in each sample is calculated using the

following formula:

% H0, = (mLs N-Na;S,03) x (N) x (0.01701) x (ml of sample) x 100 + ml of sample
15 where N = Normality of the standardized potassium iodide.

The samples were assayed for antimicrobial activity as follows. Samples of
hydrogen peroxide disinfectant solutions are neutralized fully according to label
instructions. Following neutralization, a representative contact lens coated with an

20 FDA organic soil is added to the remaining neutralized solution, followed by
inoculating with a single strain of microorganism. The selected challenge
microorganisms include E. coli (ATCC #8739), S. aureus (ATCC #6538) and C.
parapsilosis (ATCC #22019). The neutralized solutions are sampled for the growth of
survivors on days 1 through 7. Following the day 7 sample, the neutralized solutions

25 are rechallenged, following with additional sampling at days 14 through 28. The
survivors are enumerated over time using a suitable recovery system. The neutralized
solution’s latency effect is considered adequate if stasis is obtained (no growth occurs,
+0.5 for fungi), indicated by the horizontal dashed line in FIGURES 1-3 presenting

the results of the assay.

30
In an alternative test method, selected challenge microorganisms are mixed
with the FDA organic soil (100% vol/vol) and two lenses/type were coated with this
mixture (50 ul/lens). After 5-10 minutes coated lenses are placed into 10ml
neutralized solution. The neutralized solutions are sampled for the growth of survivors
35 on days 1 through 7. Following the day 7 sample, the neutralized solutions are

rechallenged, following with additional sampling at days 14 through 35. The

survivors are enumerated over time using a suitable recovery system. The neutralized

-11-



after neutralization 300 300 300 300 300 292 Total Boron Concentration

(rmol /L) 0.101M 0.101M 0. 101M 0. 101M 0. 101M 0. 086M Hydr ogen per oxi de

i n sanpl ewowasl/Esasayed according to the foll owi ng proce#arais2a4i0b6112s pet 0. 1
m (100111) of analytical sanple into a 10 m gl ass beaker. 2. Add to 5 nL
of dem neralized water, 2 niL of diluted hydrochloric acid solution, 2 nis
of pot assisemtionth ldensyodfiiict considered adéqudted stasismootitainedimoydsaatheocsoisut i on.

3. Keep sa covered i nk . ' kt 4 atd B4,
Titrate wih oKl e BRIk Bhar apal) Wie B FRESRES LO RSN o
or stir gdherepuldnielithgasspyrati on to minimze iodine | oss.

5 In both studies, neutralized marketed products (OXYSEPT® and
CLEARCARE® brand hydrogen peroxide disinfecting solutions) and saline (positive
control) supported growth of the tested organisms for up to 35 days. For the C.
parapsilosis and E. coli tests, this growth was quite rapid for saline control and
neutralized marketed products. The boron only UNISOL® 4 did not allow organism

10 growth for the C. parapsilosis and S. aureus tests (FIGURES 1, 3, 4, and 6,
respectively). However, the boron only UNISOL® 4 did allow the gradual growth of
E. coli as shown in FIGURE 2 and 5. The hydrogen peroxide and boron systems
completely inhibited microbial growth post-neutralization at the pH range tested (7.0-
7.9) for all tested organisms. Thus, it appears that the hydrogen peroxide and boron in

15 the compositions of the present invention demonstrate an unexpected post-
neutralization antimicrobial profile possibly due to the formation of perborate
moieties.

EXAMPLE 4

Two 3% hydrogen peroxide formulations were compared in a kinetics assay to
20 evaluate the possible effects of surfactants on platinum-based neutralization of
hydrogen peroxide disinfectant solutions. A surfactant-free test hydrogen peroxide
solution similar to the composition of EXAMPLE 1 above was compared to
CLEARCARE® hydrogen peroxide disinfecting solution, which contains a block
copolymer surfactant (PLURONIC® 17R4). In the kinetics assay procedure, 10 mL of
25 test formulation was pipette into a contact lens case. A cap with one of two platinum
discs was placed into the case and tightened. At various time points (30, 60, 120, 360,
and 1080 minutes) the cap was removed and the solution assayed for hydrogen
peroxide. Each solution was neutralized using two different platinum catalysts. The

results of the kinetics assay are presented in TABLE 2 below.

-12-
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containing 3-mL 1.5 mg/ml Lysozyme solution. The vial is closed with a plastic



WO 2011/ 075685PCT/ US2010/ 061123 TABLE 2 % HYDROGEN PEROXIDE Tinme, mn Pt
disc 1 using surfactant-free peroxide fornula Pt disc 2 using
sur f act anwofnae7p@soxi de fornmula 30 0.15 0.33 60 0.034 @CTAB20806029€180
0. 0324 360 0.0021 0.0035 1080 0.00053
snap cap and incubated in a constant temperature water bath at 37°C for 24 hours.
After incubation, the soiled lenses are removed from their vials and rinsed by dipping
into distilled water. Each soiled lens is placed in the lens basket (2/basket, 2 baskets
per solution) in 10 mL of the test solutions at room temperature for 16 hours. After
5 the soaking/cleaning period, the lenses are removed from their respective test
solutions and rinsed. The cleaned lenses are then subjected to an extraction procedure
in scintillation vials using a trifluoroacetic acid/acetonitrile solution, and quantitative
determination of the lysozyme content of the lens extract is carried out by a
fluorescence spectrophotometer. The cleaning efficacy of each test solution is
10 calculated by subtracting the amount of lysozyme remaining on each lens from the
total amount deposited (as determined by the controls lenses) and then dividing by the

total amount multiplied by 100%.

The lysozyme cleaning efficacy of the surfactant-free test solution was 18.0 +

15 6.2% which was statistically lower than that of CLEARCARE® (32.7+ 5.0%), but
statistically greater than that of OXYSEPT® (10.0 + 3.6%). Lysozyme cleaning
efficacy was demonstrated by the test solution, which in the absence of surfactant is

believed to function through an ion-exchange mechanism.

20 The present invention and its embodiments have been described in detail.
However, the scope of the present invention is not intended to be limited to the
particular embodiments of any process, manufacture, composition of matter,
compounds, means, methods, and/or steps described in the specification. Various
modifications, substitutions, and variations can be made to the disclosed material

25 without departing from the spirit and/or essential characteristics of the present
invention. Accordingly, one of ordinary skill in the art will readily appreciate from
the disclosure that later modifications, substitutions, and/or variations performing
substantially the same function or achieving substantially the same result as
embodiments described herein may be utilized according to such related embodiments

30 of the present invention. Thus, the following claims are intended to encompass within
their scope modifications, substitutions, and variations to processes, manufactures,

compositions of matter, compounds, means, methods, and/or steps disclosed herein.

-14-



0. 00074 % HYDROGEN PEROXIDE Time, mn Pt disc 1 using CLEARCARE(r) Pt disc
2 using CLEARCARE(r) 30 0.17 0.18 60 0.034 0.028 120 0.0085 0.0073 360

0. 0013 0.WO0DL411108650. 00027 0. 00056 As shown in TABLE 2pPCThis2010/061123
surfactant-free peroxide formnul ation retained

CLAIMS

What is claimed is:

5 1.  An ophthalmic composition comprising hydrogen peroxide and a boron

compound, said composition having a pH of between 6.5 and 9.0.
2. A composition according to claim 1 having a hydrogen peroxide
concentration of 0.1 to 3.5 w/v% and a boron compound selected from the group

10 consisting of sodium borate, boric acid, and combinations thereof.

3. A composition according to claim 2, wherein the total boron

concentration of said composition is between 0.05M and 0.15M.

15 4. A composition according to claim 1, said composition having a pH of
7.0t0 7.9.

5. A composition according to claim 1, said composition having a pH of

7.0 to 7.5.
20
6. A composition according to claim 1, said composition having an
osmolality of 210 to 320 mOsm/kg.
7. A composition according to claim 1, said composition being
25 substantially free of surfactants.
8. A composition according to claim 1, said composition further
comprising an indicator compound.
30 9. A composition according to claim 1, further comprising monobasic

sodium phosphate, dibasic sodium phosphate, and sodium chloride.

-15-



5 significantly higher concentrations of hydrogen peroxide at all tine
points with platinumdisk 2 conpared to the CLEARCARE(r) formulation with
sur f act anwo 20hie07sassf act ant - free peroxi de fornmnul ati on al soTrst@oned23
significantly higher concentrations of hydrogen peroxide at 120, 360, and
1080 minute time points conpared to the CLEARCARE(r) fornul ati on when
neutralized w t.pldat impiaved $iphthalraigdecampestvageimeriseig hydreenpemkidsns at

the 30 andsaﬁpccmlﬁuﬂtﬁ)nt fu%ep&iﬁr%lnw&gtrétlon of bordRSuflcRIR O GeREOBLI L1 es
of a test hydrogen erOX| de.conta l ens disinfecting systemsimlar to the

EXAMPLE 1 HBYSHhMastrbidl groavibimihg soawposigge fMiwing pﬁu‘ff%ati@l @ yeogen
fornul ati grsoxi@ne containing a surfactant (CLEARCARE(r)) and the other
surfactant free (OXYSEPT8). Lysozyne cleaning efficacy of the test

formul ation and the two commercial fornulations controls was assessed on
Acuvue(r) 2 | enlles.A composihouauefdipg B tlesdd, wad eoppasiton haviag adHrbf Wheat on
gl ass sanp) g vy3l containing 3-mL 1.5 ng/nmL Lysozyme solution. The vial is
closed with a plastic snap cap and incubated in a constant tenperature
water bath at 37C for 24 hours. After incubation, the soiled | enses are

removed fromtheir y 'céﬂn%oﬁﬁ@h %béb?&ﬁg ky c@dlﬂplm%aiwé&ngéétﬁdd hadnyatigfal Each
soiled lens is placed. in 6 basket basket baskets per sol ution)

in 160 m r@h@”?é@?“§@ﬁﬁpﬂ6ﬁ§t Mom tenperature for 16 hours. After 5

t he soaki ng/ cl eani ng period, the Ienses are rennved fromtheir respective
test solutions and yinsed. 1j’he cl e%ned re then subj egted t.o an
extraction procedur® PHTRATHRY | FEUT0H Vi aI a“ﬂ‘m g & ¢ CPRROTOL cpgide

aci d/ acet cwubstantiadlydodewtfisoriactamsl quantitati ve deternlnation of the lysozyne
content of the lens extract is carried out by a fluorescence
spectrophotoneter. The cleaning efficacy of each test solution is 10

cal cif ated by sifbt aceamrpsiing AeRIANEofio | glabay ki saidnicampgsisan efEwer ens
fromthe tQhihisgpunhdidappedhsiingas determned by the controls |enses) and
then dividing by the total amount nultiplied by 100% The |ysozyne cl eani ng
efficacy of the surfactant-free test solution was 18.0 15 6. 2% whi ch was
statistically lower than that of CLEARCARE(r) (32.7 5.0%, but
statistically greater than that of OXYSEPT(r) (10.0 3.6%. Lysozyne

cl eaning efficacy was denonstrated by the test solution, which in the
absence of surfactant is believed to function through an ion-exchange
mechani sm 20The present invention and its enbodi nents have been descri bed
in detail. However, the scope of the present invention is not intended to
be limted to the particul ar enbodi mrents of any process, manufacture,
conposition of matter, conpounds, neans, nethods, and/or steps described in
the specification. Various nodifications, substitutions, and variations can
be made to the disclosed material 25 without departing fromthe spirit
and/ or essential characteristics of the present invention. Accordingly, one
of ordinary skill in the art will readily appreciate fromthe disclosure
that |ater nodifications, substitutions, and/or variations performng
substantially the same function or achieving substantially the sane result
as enbodi ments described herein may be utilized according to such rel ated
enbodi mrents 30 of the present invention. Thus, the followng clains are

i ntended to enconpass within their scope nodifications, substitutions, and
variations to processes, manufactures, conpositions of matter, conpounds,
means, nethods, and/or steps disclosed herein. CLAIMS What is clainmed is:
51. An ophthal m c conposition conprising hydrogen peroxi de and a boron
conpound, said conposition having a pH of between 6.5 and 9. 0. 2.
A conposition according to claim1 having a hydrogen peroxide concentration
of 0.1 to 3.5 wv%and a boron conmpound sel ected fromthe group

10consi sting of sodium borate, boric acid, and conbinations thereof.
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3. A conposition according to claim?2, wherein the total boron
concentration of said conposition is between 0.05M and 0.15M 154. A
conposi t iwo 2acio0s@s5ng to claim1, said conposition havi rRgTa/SpH00611Z30 t o
7.9. 5. A conposition accor ding to claim1l, said conposition having a
pH of 7.0 to 7.5. 20 . A conposi tion accordl ng to claiml, said
conposi tion havisg lare @Serﬁlmdalf(m gismffecting qopte®P denscs repRgrising immetsing, a

conposi ti qRBEC QL iY 40 oﬁhﬁﬁbl%lé ccﬁﬁﬁc&iﬂﬁﬁ”@@xﬁgﬁ!ﬂﬁg l%ﬁir@nzﬁéﬂé%fea%é al l'y

free of surfactants. onposi ti on accor to ¢claim1, said
conposi t i JAPIRNeNKSE C%%ﬁiwgsqfrﬂglfaﬁsmﬂcﬁ eoniast letsnisotihap tb@iglmce’@ﬁﬁ%?ru on

according doﬂq;ﬁisaigmyarog‘enrﬁehﬁﬂd@m b§ﬂoﬂ®oﬁ’i@@ﬁﬁcﬁ%’aﬁl 1526 Bompharipitadeat |
rove

di basj c sadi um and sodi um ch

oph ha m O GNBBERAN NS SBRER SRR PN ‘Berit deovad e SipsTeRon
further conprising a concentration of boron sufficient to reduce or prevent
m crobi al gr owt{ I I

hydr ogen peroxu?S r}sshﬁ'é?h&f)&}l&%sdl% ?&Clag%|1§%g§%§g£rlé?cﬁg&)?%h§ al maltgéil
conposi ti dwrmawrwgntaata@ﬂ o 10.0pMy ta @15 12. A conposition
according to claim 10, said conposi t| on having a total toboron
concentration of 0.10Mto O.15 . 13. A conpaqsition a,cc rding to claim
12, $%id conpositi o%nﬁéb%a@aﬁﬁf%m Flgim y16¢ pigreg said compEsifipR | a&sfata}
conposi t i Wyr&eEicantRgioh®f Ol @Ml 15l d conposition further conprising an

i ndi cat or conpound. 15. In a nethod for disinfecting contact

| enses conprising imrersing a contact lens in an ophthal m c conposition
conpri si ng hydridgem peetwiddeccardiegi hprdsienelit, corsist saxy aimpositensiing a
cont act %ﬂﬁsthﬁda"l‘l?f g}f@ﬁﬂfé'&t& tgonposi tion conprising hydrogen peroxide and
a boron conpoun sal d boron conpound present 5in a concentration

suf filtient to reduce or prevent microbial growh in the conposition.

19. A method according to claim 17, wherein said composition further

comprises an indicator compound.
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16. A nmethod according to claim15, wherein said conposition has a total
boron concentration of 0.05Mto 0.15M 1017. A nethod according to claim
16, wher eWwo 28ni/d5686nposi tion has a total boron concent r @Crars2@b/061120M t o

0. 15M 18. A method according to claim 17, wherein said conposition
is substantially free of surfactants. 15 19. A nethod according to
claim 17, wher€ln i dplthahmiscdmmsitionrdohsstingesperitely on i ndi cat or conpound.
20. An ophthal m ¢ conposition consisting essentially of: a) 3.0 wv%

hydr ogen peroxide; b) 0.33 w v% sodium borate; 5c) 0.41 w v% boric acid; d)
0. 136 W v% nonobasiat 38dvubn prdsegsnaceoxidd 0. 062 w v% di basi ¢ sodi um

phosphate; 0 0.12 w)vaBEAEIID RIS, 9) 0. 47 w v% sodium chloride; 10h) a
pH- ad%usti ng agent in_an nt, sufficient to cause the conposition to have

t {n.an am i
a pHof 7.0; and i)® pBfil MG Bsicareid;
d) 0.136 w/v% monobasic sodium phosphate;
e) 0.062 w/v% dibasic sodium phosphate;
f) 0.12 w/v% DEQUEST® 2060S;
g) 0.47 w/v% sodium chloride;
10 h) a pH-adjusting agent in an amount sufficient to cause the
composition to have a pH of 7.0; and

i) purified water.

-18-



